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NGHIEN CUU SAN XUAT PHAN BON NPK NHA CHAM TREN HE POLIMER
TU NHIEN

NGUYEN THI HONG CUC?, LE DUY KHANH!, NGO NHUT LINH!, PHAM THANH TAM!
'Khoa Céng nghé Héa hoc, Triong Pai hoc Cong nghiép Thanh phé Ho Chi Minh

“nthcuc040399@gmail.com, duykhanhle1309@gmail.com, ngonhutlinh199917 @gmail.com,
phamthanhtam@iuh.edu.vn

Tém tit. D tai “Nghién ctru san xudt phan bon NPK nha cham trén hé Polimer ty nhién” véi muc dich
khao sat cac yéu t6 anh huong dén kha ning tao hat ciia phan bon nham tim ra diéu kién san xudt t6i wu
nhét, san xuat phan bon NPK nha cham trén h¢ polimer ty nhién, va lan dau tién, than bun duoc sit dung
nhu mét loai phu gia thay vi st dung lam phan bon vi sinh nhu trude day. Qua trinh khao sat da dat duoc
thanh cong kha dang ké khi tao ra phan bon NPK 8-8-8 véi kha ning nha chdm chét dinh dudng 1a N =
0.47%, P = 0.09%, K =0.26% sau 4 gio phan huy. Véi viée ra doi cua loai phan nay khong nhiing mang
lai y nghia trong viéc ting hiéu suit sir dung phan bén ma con c6 ¥ nghia trong viéc han ché tac dong cia
viéc thit thoat phan bon dén méi trudng.

Tir khéa. NPK nha cham, polymer tu nhién, than bun, tinh bot bién tinh

A RESEARCH ON PRODUCTION OF NPK SLOW RELEASED
FERTILIZERS ON THE NATURAL POLIMER PLATFORM

Abstract. The topic “A research on production of NPK slow released fertilizers on the natural polimer
platform” with the aim of investigating the factors affecting the granulation ability of fertilizers to find the
most optimal production conditions, producing slow-release NPK fertilizers on natural polimer platform,
and for the first time, peat was used as an additive instead of being used as a microbial fertilizer as before.
The survey process has achieved considerable success when creating NPK 8-8-8 fertilizer with slow release
of nutrients of N = 0.47%, P = 0.09%, K = 0. 26% after 4 hours of decomposition. With the introduction of
this fertilizer, it not only makes sense in increasing the efficiency of fertilizer use but also in limiting the
impact of fertilizer loss on the environment.

Keywords. Slow-released NPK fertilizer, natural polymer, peat coal, modified starch

1. TONG QUAN VE PHAN BON

Nganh céng nghiép san xuat phan bon ra doi vao cudi thé ki 18, nhung chi phat trién manh vao nhimg nim
60 cuia thé ki 20. Trong giai doan tir 1961 dén 2011, khi dan s tang tir 3 ti ngudi 1én gan 7 ti nguoi thi san
lwong ngil cde tang tir 0,9 ti tAn 18n trén 2,5 ti tin va san luong tiéu thu phan bon ciing tiang tir 30 tridu tan
dinh dudng N — P,0s — K20 1&n 176 triéu tan. Qua d6 cho thdy, su ting dan sb va san lugng ngii cdc 1a
tuong duong nhau trong khi san lugng tiéu thu phan bon co ti I¢ tang gap doi so voi dan sb va san luong
ngtl coC [1]. Theo té chiic Luong thuc va ndng nghiép Lién hi¢p quoc (FAO) phan bon lam tang néng suét
cay trong tir 34 — 45% va dong gop khoang 20 — 35% téng san luong cay trong Ctr ba nguoi trén hanh tinh
nay thi c6 mot ngudi séng nho tang nang suat cay trong [2]. V¢i dién tich dat trong trot 1,6 ti ha va chi co
thé b sung thém 70 triéu ha vao nam 2050 dé san Xuét lwong thyc cho dan s6 ¢é the dat 13,4 ti nguoi vao
nam 2050 thi doi héi mot lwong dinh dudng réat Ion tir phan bon va phan bén tiép tuc dong vai trd quan
trong trong viéc dam bao an ninh luong thuc thé gidi [1].

Phén bon la cac chat hitu co hodc v6 co chira cac nguyén t6 dinh dudng can thiét cho cy trong, dugc bon
vao dat hodc hoa vao nuée dé phun xur Ii hat glong ré va cay con [2]. Phan bén c6 vai tro quan trong trong
viéc tham canh ting ning suit, bao vé cay trong va nang cao d6 phi nhiéu cua dit. Cac nguyén té dinh
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dudng can thiét cho cay duoc chia 1am 3 nhom sau: da lugng: Dam (N), Lan (P20s), Kali (K20); trung
luong: Canxi (Ca), Magie (Mg), Luu Huynh (S), Silic (Si)...; vi lugng: Bo (B), Sét (Fe), Bong (Cu),
Mangan (Mn), Kém (Zn)...

Phan bon NPK 13 mét loai phan hn hop gom ba thanh phan dinh dudng chi yéu 1a dam (N), 1an (P20s),
kali (K) phéi liéu theo ti 18 dé dat dugc ham luong dinh dudng theo mong mudn, ki hiéu 1a NPK [3].

Phan bon nha cham va nha c6 kiém soét 1 loai phan bén c6 chira dinh dudng cho cay & mot dang hoic la
a) 1am cham tinh c6 sin cho cay hap thu va st dung sau khi dwa vao hoic 12 b) dang c6 sin cho cay trong
thoi gian dai hon nhiéu so véi “phan bon ¢ san dinh dudng” nhu amoni nitrat hay Urea, amoni photphat,
kali clorua. Khong c6 su khac biét chinh thirc ndo giira phan bén nha cham va nha cham cé kiém soét nén
thuong goi chung la phan nha cham. Tuy nhién cac san pham N bi phan hay bai vi khuan nhu UF (Urea —
Formaldehit), trong thuong mai thudng dwoc goi la phan nha cham va cac san pham dang vién hoic boc
duoc goi la phan bon nha co kiém soat [3].

Trong s6 phan bon chua duoc cay trong sir dung, mot phan con lai trong dat, mot phan bi rira trdi theo nudce
mét do mua, theo céc cong trinh thuy loi ra cac ao, ho, song, sudi gay 6 nhiém ngudn nudc mat. Mot phan
rira troi theo chiéu doc xuéng tang nudc ngam va mot phan bi bay hoi do tac dong cua nhiét do hay qua
trinh phan nitrat hoa gay 6 nhiém khéng khi. Sy that thoét nito ra ngoai khdng khi 1a nguyén nhan chinh
lam giau lwong nito trong bau khi quyén. Tai nhiéu khu vuc trén thé gidi, nito va photpho xay ra tinh trang
tich tu thanh mét lugng 16n cho phép gay anh huong lon dén moi truong, sic khoe va hé sinh théi [4].

Mgt trong nhitng cdng ngh¢ san xuat phan bon NPK dé 1a Céng nghé san xuat NPK bang phuong phap
phdi tron cac thanh phan roi: 1a phuwong phap phdi tron vat ly ma khong tién hanh cac phan wng hda hoc.
Quy trinh phéi tron doi hoi phai sir dung nguyén liéu thich hop véi ty 1é thich hop dé d¢am bao thanh phan
dinh dudong [5].

Phan bon NPK nha cham dugc san xuit theo phwong phap phdi tron cac thanh phan roi véi thiét bi tao hat
dang chao quay, nguyén liéu dau vao gdm DAP, KCI va Urea dugc nghién, sau do6 tron vai hdn hop phu
gia than bun, dat hiém, cao lanh theo ti 1¢ da tinh toan. Nhap liéu duoc cho vao thiét bi cing véi dung dich
keo dang phun suong c6 vai trd 1a chat két dinh, déng thoi la chit tao mang. Sau khi mam hat hinh thanh,
duéi tac dong cua luc ly tdm va trong luc, hat 16n dan va ving ra khoi dia khi da dat duogc kich thudc tiéu
chuan 2 — 4 mm.

Céc yéu té anh huong dén kha ning tao hat khi st dung thiét bi chao: tinh chat cua phu gia, s6 vong quay,
goc nghiéng cua dia tao hat, lugng keo dua vao [6].

Déi véi phu gia, tly vao muc dich ma ngudi ta c6 thé sir dung céc loai phu gia sao cho pht hop vei tiéu chi
cua thi truong, vi du: phu gia cao lanh co tac dung lam tang kha néng két dinh gitra c4c vat liéu. .

Sb vong quay va goc nghiéng la 2 thong sd quan trong nhat, quyét dinh téc do tao hat va hiéu suat tao hat..
vi du: téc do vong quay cang nhanh, tdc do tao hat cang 1on nhung hat dat chuén lai giam, can bang gitra 2
yéu té nay la diéu kién can thiét dé san xuét hang loat.

Luong keo duwa vao: anh huong dén téc do tao hat, khi lwong nuéc it, hat dé va, cac nguyén lidu kho két
dinh lai v6i nhau, khi luong nudc qué nhidu s& dan dén nguyén lidu bi von cuc, mat mat nguyén liéu, do do
doi hoi viéc can bang giira nhap liéu va lwgng nudc cho vao khi san xuat qui mé Ion.

2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM

2.1. Vit liéu sir dung trong qué trinh nghién caeu

Than bun di qua so ché, loai than bun nay c6 mau nau den, d6 4m 3,26%, than di duoc so ché va hoat hoa.
Kali cachonat: K,COs, dang rin, mau trang, hoa tan tdt trong nudc, K,COs sir dung phai co d6 tinh khiét
cao 99% dugc cung cap bai cong ty hoa chat Hoa Nam.

Cao lanh: Al;05.2Si0,.2H,0 véi thanh phan chinh 1a Al,Os 18 — 20%, SiO, 45 — 70%, xuat xt tir Trung
Qudc, duge mua & chg Kim Bién.

Dit hiém: thanh phan dét hiém bao gdm cac nguyén tb siéu vi lwong thudc ho lactan (15 nguyén t5), cho
dat hiém Iam phuy gia nham cung cép cac vi lugng, ting higu qua sir dung phan bon. Dat hiém sir dung c6
tai phong F0.3, Khoa Céng nghé Hoa hoc, Trudng Pai hoc Céng nghiép TP. H5 Chi Minh.

DAP 13 loai phan bon phuc hop duoc ding trong ndng nghiép, c6 xuét xi tir Cong ty DAP Dinh Vi, v6i
thanh phan 18%N (Nitrogen — dam), 46% P,0s, d6 am < 2%.
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Phan bon KCI: KCI str dung 1a KCI cong nghiép, xuat xt tir Trung Qudc, mua & chg Kim Bién. Thanh phan
gom K,0 >60%, Cl 45 — 47%, Na 0,6%, Mg 0,12%, d6 am <0,5%.

Urea: c6 mau trang hozc nga vang. Urea str dung mua tir cac dai ly phan bon cé xuét xir tir Céng ty Dam
Ca Mau, thanh phan gom dam 46,3%, biuret 0,99%, d6 4m 0,5%.

Tinh bot ngd bién tinh va tinh bot san bién tinh: ¢c6 mau trang, ham lugng tinh bot cua tinh bot ngd bién
tinh 1a > 85%, d6 am < 13%. Ham luong tinh bot cua bot san bién tinh > 85%, d6 am < 13%. Tinh bot ngd
bién tinh 1a loai Acetylated Distract Adipate E1422, san xuit boi tap doan Cargrill, mua ¢ cac dai ly phan
phdi boi tap doan VMC group hozc dit mua online, thanh phan gém tap chat <0,5%, ham lugng tro 0,2%,
ham luong SO, < 30ppm. Tinh bot san bién tinh 1a loai Acetylated Distract Phosphate 1414, xuét xu tir
Thai Lan, dit hang online. Thanh phan gdm tap chét <0,5%, ham luong tro 0,2%, ham lwong SOz < 30ppm.
2.2. Thiét bi sir dung trong qué trinh nghién ciru

May do pH BP3001: khoang do 0.00 - 14.00 pH, d6 phén giai 0.01 pH.

Bt do ndng do6 dinh dudng TDS-01: do ndng d6 cua tat ca cac chit vo co va hiru co chira trong chat long
dang lo ltng cua cac ion, thuong hiéu Total Meter. Sir dung dé do cac ion giai phdng ra trong qué trinh
phan hiy mau phan bon.

M® hinh chao tao hat phan bén gom bén phan chinh: phan chao tao hat, phan than may, ngudn dién va bo
diéu khién. Chao tao hat dugc cau tao tir hai vanh ddng tam, vanh ngoai c6 duong kinh 50cm, bé day vanh
5cm. Vanh trong c6 duong kinh 34,5cm, bé day 6,3cm.

2. bia trong

1.bia ngoai 3. Truc chinh

4. Than may

Hinh 1: CAu tao cua chao tao hat

Nguyén liéu sau nghién, phdi tron theo ty Ié da tinh toan dugc cho vao chao tao hat, nguyén liéu dugc cung
cap lién tuc bang thii cong. Trong chao tao hat, nguyén liéu tiép xtc vai dung dich keo 1a dung dich tinh
bt ngd bién tinh, dudi tac dung cua trong luc va luc ly tm khi chao quay, mam hat s& duoc hinh thanh va
I6n dan cho dén khi hat dat dén kich thudc can thiét 2-4mm.

2.3. Phwong phap nghién ciru

Séan xuat phéan bén nha cham trén nén tinh bot ngod bién tinh va tinh bot sdn bién tinh & cac néng d62,4,6 %.
Hb hoéa tinh bot: 14y 20,40,60g tinh bot ngd bién tinh pha trong 1000ml nudc, duy tri nhiét d6 70°C, thu
dugc dung dich tinh bot ngd bién tinh 2%, 4%, 6%. Tién hanh tao hat phan bén & goc nghiéng 45°, tbe do
vong quay 33 vong/phat.

Ho hoéa tinh bot: 1y 20,40,60g tinh bot san bién tinh pha trong 1000ml nude noéng thu duoce dung dich tinh
bot sin bién tinh 2%, 4%, 6%. Tién hanh tao hat phan bén & goc nghiéng 45°, téc d6 vong quay 33
vong/phut.

LAy 5g mau phan bon tmg v6i mdi ndng dd, hoa tan trong 50ml nude. Do do hoa tan bang bt TDS-01 sau
2 gio, 4 gio, 6 gio, 8 gio, 10 gio, 12 gio, 24 gio. Dyung do thi cot, so sanh d¢ hoa tan miu & cac nong do da
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khao sat.
Khao sat anh hudng cua téc do vong quay va goc nghiéng dén kha ning tao hat.
Khao sat 1an lugt ¢ cac vong quay 31.5, 33.5, 35, 37, 39, 41.5 & cac goc nghiéng 45, 47, 49, 51, 53. Mobi
lan tao hat voi thoi gian twong dwong 14 30 phut. Sau d6 san pham dat tiéu chuén (hat tir 2 — 4 mm) dem di
sdy va can khdi luong. Tir d6 tim ra duoc goc nghiéng va vong quay tbi wu.
Nghién ctru tao phan NPK ty 1¢ 8-8-8, loai phan nay c¢6 8% N, 8% P,0s va 8% K:O.
Qua tinh toan ta tinh dugc luong phéi liéu can dé san xudt lkg phén bon:

Mpap = 174 + 39, Mure = 106 £ 49, Mker = 133 £ 49, My gia = 587 £ 59.
Phuy gia g6m than buin, dat hiém va cao lanh duoc tron déu véi nhau, sau d6 cho vao hdn hop da nghién min
gorn cac nguyén liéu DAP, Urea va KCL. Hon hop dugce tron déu 10 phit sau dé cho tir tir nguyén liéu vao
thiét bi tao hat, hd tinh bot dugc cung cip thong qua binh xit phun swong, hdn hop hinh thanh hat nho dung
dich tao su két dinh cua dung dich hd tinh bot v6i cac thanh phan nhép lidu, khi dat dén kich thudc can thiét
s& roi xubng day thiét bi, day thiét bi co sang phan loai, hat c6 kich thuéc 2 — 4mm mang di sdy kho ¢ 60°C
va dong goi, bao quan. Hat khong dat mang di nghién va tai sir dung.
Khao sat kha nang nha chgm cua phan bon NPK ¢c6 boc mang
Lay 5g thanh pham 1a phan bon NPK c6 boc mang tinh bot ngd bién tinh hoa tan vao 200ml nudc & nhiét
d6 phong, sau 4 gid 1y phan dung dich di kiém tra thanh phan dinh dudng theo céc tiéu chuan: N tong sb
— TCVN 8557 -2010, P2Os hitu hi¢u TCVN 8559-2010, K20 hitru hi¢u TCVN 8560-2018. Tur kha ndng nha
cham cua san pham, ta c6 thé tinh toan duogc thoi gian ma hat phan giai phong hét chat dinh dudng.

3. KET QUA

Két qua khao sat do hoa tan ctia phan bon sir dung tinh bot ngd bién tinh va tinh bot san bién tinh lam mang
bc_)’c & cac nong do 2%, 4%, 6%. .
Két qua khao sat do hoa tan ciia phan bon NPK trén nén tinh bot mi.

Do hoa tan (ppm)
800
700
Tiph bot mi
600 bién tinh
500 2%
Tinh bt mi
400 bién tinh
300 4%
Tinh bt mi
200 bién tinh
100 6%
0
0 2 4 6 8 10 12 14 16 18 20 22 24
Thoi gian (gio)

Hinh 2: D thi thé hién d6 hoa tan cia phan NPK boc bang tinh bot mi

Két qua cho thdy d6 hoa tan ciia phan bon boc mang tinh bot mi bién tinh 2% cao nhét, sau d6 dén 4%, cudi
cung la 6%. Do hoa tan ctia phan bon cac mang boc 2%, 4%, 6% sau 22 gio khong ting nita hau nhu d3 tan
hoa toan, dén 24 gio d6 tan cta 3 ndng d6 gan nhu bang nhau. Do ham lugng amylozo trong tinh bot mi
bién tinh thip anh hudng dén kha ning két dinh cia mang nén cho kha ning nha cham kém va khong hiéu
qua. Cung v&i d6 nhét cua tinh bot mi bién tinh & 3 ndng do cho thiy & 2% c6 d6 nhét thap do d6 duoc st
dung 1am 1am chit mang boc do dung dich d& phun suong.

Két qua khao sat 6 hoa tan ciia phan bon NPK nha chim trén nén tinh bot ngd.
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Do hoa tan (ppm)
800
700
600
500
400
300

16 18 20 22 24
Thoi gian (gid)

—@—Tinh bt ngd
bién tinh 2%
——Tinh b4t ngd
bién tinh 4%

4 Tinh b6t ngo
bién tinh 6%

Hinh 3: D4 thi thé hién d6 hoa tan cua phan NPK boc béng tinh bot ngo

Két qua & bang cho thiy phan bon boc bang mang tinh bot ngd bién tinh & nong do 2% c6 khoang hoa tan
cao hon ¢ nong do 4% va 6% so véi khodng hoa tan & nong do 2% cua tinh bdt mi bién tinh & ndong 46 4%,
6%. Dén 24 gio d6 hoa cua nong d6 4% va 6% gan bang nhau. Cung véi dd nhét & nong dé 2% nho cho

kha ning phun suong tot cho qua trinh tao san pham.

Béng 1: B nhét theo n6ng d6 cua dung dich tinh bdt ngd bién tinh va tinh bot mi bién tinh

Do nhdt (E°) Chét
1,012 Tinh bot mi bién tinh 2%
1,374 Tinh bot mi bién tinh 4%
12,745 Tinh bdt mi bién tinh 6%
1,004 Tinh bot ngd bién tinh 2%
1,333 Tinh bot ngd bién tinh 4%
11,765 Tinh bot ngd bién tinh 6%

So sanh d6 hoa tan ctia phan NPK boc béng tinh bt ngd va tinh bdt mi 2%
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Do hoa tan (ppm)

900

800 Tinh b
~—Tinh b6t mi

700 bién tinh 2%

600

500

—¥—Khong mang

400 boc

300
200
100
0

0 2 4 6 8 10 12 14 16 18 20 22 24
Thoi gian (gio)

—@—Tinh b6t ngd
bién tinh 2%

Hinh 4: D6 thi thé hién d6 hoa tan cua phan NPK boc béng hé polymer ty nhién 2%

Két qua cho thay phan bon khong str dung mang boc (phan bon tu tong hop, dung dich keo thay bang nudc)
c6 dd hoa tan cao nhét so véi phan boén sit dung mang boc tinh bot bién tinh. PO hoa tan cua phéan bon
khong mang boc sau 4 gio khong ting tiép do phan bon di tan hoan toan. Tinh bot ngd 2% c6 uu diém hon
v6i tinh bot mi 2% do sau 18 gid tinh bot mi bién tinh 2% khong tan nita con tinh bot ngd bién tinh van
tiép tuc tang do hoa tan. Khoang do hoa tan cua loai tinh bot bién tinh khong 16n. Cung voi d6 nhét cia
tinh bot ngd bién tinh thdp hon d6 nhét tinh bot mi bién tinh do d6 chon tinh bot ngd bién tinh 2% lam
mang boc cho hé polymer ty nhién. Két qua khao sat anh huéng cua goc nghiéng va téc do vong quay dén
kha nang tao hat cia phan bon NPK.

Két qua khao sat anh hudng cta goc nghiéng va sb vong quay dén kha ning tao hat ctia phan bon NPK

Khdi lugng (gam)
400
340.15
350 —o—31 rpm
300 —o—33rpm
250 35 rpm
200
37 rpm
150
—0—39 rpm
100
—0—41 rpm
50 /
rom:v
0 P p
45 47 49 51 53
Goéc nghiéng (d9)

Hinh 5: Db thi biéu dién khdi luong hat tao thanh tai cac goc nghiéng va toc do vong quay khac nhau

Két qua tir hinh 5 cho thiy v6i goc nghiéng 49° cho khdi lwong hat dat chuén cao, & cac goc nghiéng khac
cho khéi lugng hat dat chuan thap. Khi d6 nghiéng 16n thi hiéu suit tao hat cang thap do cos goc nghiéng
cang 16n thi cang nhé ma trong lwong hat ti 18 thudn véi cos goc nghiéng. Ddng thdi goc nghiéng thap cho
hat c6 kich thudc 16n do cos goc nghiéng cang nho thi cang 16n 1am cho hat tao ra c6 trong luong 16n do
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d6 hat tao ra co kich thudc 16n hon kich thuée tiéu chuin anh hudng téi hi¢u tao hat. Do d6 49° 1a do
nghiéng thich hop nhat dé tao hat phan bon.

Chon goc nghiéng 49° va tdc do quay cua chao tao hat 1a 31 vong/phut cing véi lugng keo 2,3% va thoi
gian tao hat 1 30 phut 1am thong s6 cho mé hinh chao tao hat dé tao san phim NPK 8-8-8.

Dua vao két qua hinh 4: sau 4 gid, mau phan bon khong c6 mang boc gan nhu giai phong hoan toan chat
dinh dudng. Vi vay, ta phan hity mau phan bén c6 mang boc sau 4 gid ¢é do ham luong dinh dudng da giai
phong. Tir két qua nay ta thiy duogc su khac biét gitta phan bén c6 mang boc va phan bon khéng mang boc.
Két qua khao sat kha ning nha cham ctia mau phan bon NPK 8-8-8 sir dung mang boc tinh bot ngd bién
tinh 2% sau 4 gio phan hiy mau.

Bang 2: Két qua do ham luong dinh dudng sau 4 gid phan hity mau

Chi tiéu thir nghiém Pon vi Két qua Phuong phap thu
N_tong sb % (W/w) 0,47 TCVN 8577-2010
P,0s_hitu higu %(W/w) 0,09 TCVN 8550-2010
K20 hitu hiéu %(W/w) 0,21 TCVN 8560-2010

Két qua cho thay khi phan bon khong mang boc gan nhu giai phong hoan toan ché:[ dinh dudng thi phan
bon ¢6 mang boc tinh bot ngd bién tinh 2% sau 4 phan huy mau ¢ 25°C, thanh phan dinh dudng da giai
phong cua N, P20s, K20 trong phan bon NPK 8-8-8 lan luot 1a 5,878 %, 1,125%, 2,625% so v6i 100% cua
tong 8-8-8.

4. KET LUAN

Ttr cac nghién ctru khao sat, ta dat duge cac két qua sau: )

biéu kién tao hat tot nhat d6i voi thiét bi chao tao hat: s6 vong quay 31 vong/phut, d6 nghiéng 49°, thoi
gian tao hat 30 phut/1kg, luong keo bang 2,3% so voi luong nguyén liéu nhép li¢u. .

Polimer ty nhién toi wu nhat d¢ lam mang boc cho phan bon: tinh bt ngd bién tinh v6i ndng do 2%.

San pham phan bon NPK nha cham cho két qua kha quan vé kha nang nha cham chat dinh dudng.
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PANH GIA HIEU QUA SU DUNG DUNG DICH BO HON HO TRQ CHO QUA

TRINH TUYEN NOI NHAM PHAN TACH PVC TU HON HQP NHUA THAI
PHAM HONG NHUNG!, NGUYEN THI THANH TRUC*

YWién Khoa hoc Cong nghé va Quan Iy Méi truong, Trrong Pai hoc Céng nghiép Thanh pho Ho Chi Minh
phamhongnhung1903@gmail.com, “nguyenthithanhtruc_vmt@iuh.edu.vn

Tém tit. Tuyén ndi 1a mot phwong phap phan tach nhya hidu qua nhim ting cudng chit luvong va hiéu
suét ciia tai ché nhya. Nghién ctru da thanh cong trong viéc tich PVC khoi hdn hop céac chét thai nhua khéac
bao gdm PET va ABS bing qua trinh tuyén ndi bang viéc sir dung dung dich tao bot tw nhién tir bo hon.
Két qua dugc ghi nhan kha nang phan tach PVC véi d6 thu hoi dat 93,3% va do tinh kiét dat 100%. Cac
diéu kién ti uu bao gdm: V bd hon 0,6 ml (trén 1000 ml nuéc), pH 5-6, thoi gian tuyén ndi 2 phut, nhiét
d6 tbi uu & khoang 30-40 °C. Nhu vy, viéc sir dung dung méi c6 ngudn gde tu nhién dap tmg duoc yéu
ciu phan tach PVC tir hdn hop nhya thai thay thé cho cac dung dich tao bot cong nghiép dit do.

Tir khéa. Tai ché, bd hon, chét tao bot, tuyén ndi, chét thai nhua

EFFECTIVENESS EVALUATION OF USING SAPINDALES SOLUTION FOR
FROTH FLOTATION TO PVC SEPARATION FROM PLASTIC WASTES

Abstract. Flotation is an effective plastic separation method to enhance the quality and efficiency of
plastic recycling. Research has succeeded in separating PVC from a mixture of other plastic wastes
including PET and ABS by flotation using a natural foaming solution from the sapindales. The results were
recorded PVC separating ability with recovery of 93.3% and purity reaching 100%. The optimal conditions
include: Vsolvent 0.6 mL (over 1000 ml of water), pH 5-6, flotation time 2 min, optimal temperature at 30-
40 °C. Thus, the use of solvents of natural origin meets the requirement of separating PVVC from the waste
resin mixture instead of expensive industrial foaming solutions.

Key word. Recycling, sapindales, foaming solvents, froth flotation, plastic waste

1. TONG QUAN

1.1. Nhya va chit thai nhua

Nhya (hay con goi la chét déo hodc polymer) I céc hop chat cao phan tir va chira cac don vi tai lap trong
sudt chiéu dai mach, duge ding 1am vat liéu dé san xuat nhiéu loai vt dung trong doi sbng hang ngay cho
dén nhitng san pham cong nghiép [1]. Pic tinh cua nhya 14 vat liéu bén, duoc Gng dung dé lam vt liéu
trong san xuat hau hét c4c loai vat dung trong doi séng hang ngay ciing nhu san pham cong nghiép. Vi
kha ning lip lai nhiéu 1an qua trinh chay mém dudi tac dung nhiét va tré nén déng rin khi duoc lam ngudi,
ma nhya nhiét déo c6 kha ning tai sinh nhiéu lan, chinh vi vy ma nhiing phé phim phét sinh trong qua trinh
san xuat hodc tiéu dung déu c6 kha niang tai ché duoc véi gia thanh rét ré.

Nhua 12 vat liéu ré tién, nhe va bén c6 thé dé dang duc thanh nhiéu loai san pham duoc sir dung trong nhidu
g dung. Két qua 1a san luong nhya d ting 1én rd rét trong 60 nam qua [2].

Téng lugng tiéu thu nhya trén thé giGi ¢ mirc trung binh tdc do ting truong 5-6% va dat 297,5 triéu tin
vao nam 2015 [3].

Luong MSW trung binh dugc tao ra & EU 1a 520 kg/nguoi/ndm va du kién s& tang 1&n 680 kg/ngudi/nam
vao nam 2020. Nam 2017, Viét Nam da nhap khéu 4.9 triéu tn hat nhya, téng kim ngach nhap khéu hat
nhwa va san pham nhya 18n téi gan 12,7 ty USD, kim ngach xuit khiu 2,5 ty USD, doanh thu gin 15 ty
USD. Theo Quy hoach téng thé nganh hoa dau va cac du 4n, san luong san xut hat nhira nguyén sinh trong
nude du kién dat 2,6 tridu tan, dap tmg 26%, sb con lai 7,4 triéu tin can phai nhap khau tir nude ngoai [4].
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Bang 1. M6 ta déc tinh cia nhya PVC, PET, ABS

Tén héa hoc
n-ll—ﬁ:]a va r;::lrgtsan Tinh chat vat ly Tinh chét hoa hoc Ung dung
Chéng hoi, c¢6 tinh gion | Khdng két tinh dugc Bao boc day cap dién
polyvinyl 6 dang bot mau tring Tan trong axeton Lam dng thoat nude, 40
PVC chloride hay vang céch dién tét Tro vé mit hoa hoc mua, mang nhya gia
1983 Ty trong: tur 1,25 - 1,46 Nhiét d6 1am mém hodc niu dung, mang bao cac loai
glcm3[5] chay 150 — 200 [5][4] thuc phdm
Do bén cao, ¢d kha niang
chiu lyc sy mai mon co Do hoa tan rat bé trong San xuét soi thu cong
Polyethylene | d6 cirng cao. Tro vé6i dung méi hitu co va hoan trong céac nganh cong
PET terephthalate moi truong thyc pham, toan khong thim nudc nghiép dét may
1941 trong sudt Nhiét d6 lam mém hodc ndu | Chai nhua, khay dung
Ty trong: tur 1.37- 1.45 chay 220 — 260 [4, 5] thire &n ...[4]
[4, 5]
Do cung cao . . .
Acrylonitrile Dé tao mau sang hoic Kha nans khang du.rfg dl?h NPaC A 2 A a
- , axit hydrochloric kiém va Bang di€u khién 06 t6
Butadiene phét quang . - .k
ABS . A DX axit phosphoric Thiét biy té
Styrene Céch dién tot NP A 5. X ; :
1960 Ty trong: tir 1.04 - 1.10 Nl{l@t d6 lam mém hoac nau | Ban phim
[4, 5] chay 190 — 220 [4, 5]

Téac dong chat thai nhya ddi véi sirc khée con nguoi va moi truong:

Mot trong nhitng nguyén nhan gy phét thai nhya la do ban than n6 dugc str dung qua muc. Vi nhya ré hon,
nén né 1a mot trong nhitng mat hang phd bién va duge sir dung qué muc trén thé gidi hién nay. D6 thi hoa
nhanh chéng va su gia ting dan s6 lam ting nhu cau vé nhua gia ré. N6 duoc st dung theo nhitng cach khac
nhau tir vat liéu dong g6i dén chai va hop nhwa, ng hit dén tli dung bang nhwa. .. Va ciing vi ching qué ré
nén ching ta ¢6 tam ly diing mot 1an. Khi thai bo, nd khéng d& bi phan hity va gay 6 nhiém dit hoic khong
khi gan do khi d6t ngoai troi [6].

Trong qué trinh san xuat, con nguoi da str dung mot sé hda chét doc dé tao ra san pham nhya nhan tao. Do
do, viéc str dung va tiép xdc véi nhya ¢ lién quan dén mot s6 méi lo ngai vé sic khoe anh huong dén
con nguoi trén khap thé giGi.

Con ngudi dang udng vi nhya thong qua nudce déng chai. WHO d3 cong bd nghién ctiru gay sbc vao nim
2018 cho thdy su hién dién cua vi nhya trong 90% nuéc dong chai, thir nghiém cho thdy chi 17 trong
s6 259 nudc khdng c6 nhya. Ho hip thu nhyua qua quan 4o caa minh, 70% trong sé dé 1a vai tong hop
va gay anh huéng x4u cho da, thim chi hit phai nhya do hoat dong ddt rac ngoai troi.

Hau hét rac thai va 6 nhiém anh huong dén cac dai dwong trén thé gidi cling bit ngudn tir nhya. Diéu nay
da gay ra nhitng hau qua khing khiép dbi véi nhiéu loai sinh vat bién, c6 thé dan dén hau qua cho nhiing
loai an ¢4 va sinh vét bién dé 1iy chat dinh dudng bao gdm ca con ngudi [5].

Trudce nhitng tac hai anh huong nghiém trong dén mai truong va con ngudi, mot s chién dich truyén théng
hudng dén giam thiéu viée str dung cac vat tir nhua khi khong can thiét dé han ché tac hai cia chat thai nhua.
Chinh phu ¢6 chu trrong tang thué nguyén lidu diu vao véi cac san pham nhya ding mét 1an, nhwra khé phan
huy va uu tién sir dung phé thai dé nguoi dan cam thiy nhwa khdng hé ré, tir 46 sir dung mét cach hop Iy.
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Viéc ting phi méi truong yéu ciu cac nha san xuat thé hién trach nhiém, ting cuong kiém tra cac hoat dong
tai ché, kiém soét viéc sir dung nhya tir khAu san xuat toi phan phdi va tieu ding, khuyén kich nguoi dan
sir dung vat liéu tai ché.

Bén canh do6 viéc tuy@n truyén, gi4o duc nang cao nhan thirc va trach nhiém cong dong vé tac hai san pham
nhya va vo cing can thiét dé giam lwong va chat ciia nhya gy ra. Ngoai ra, viéc phan tach nhya tir hdn
hop ciing gdp vai tro dang ké trong qua trinh xur ly chat thai nhya, vira giam thiéu kinh phi nguy@n vat liéu
vatao ra nhitng san pham tai ché than thién véi moi truong.

Mot s6 chat thai nhya sir dung trong doi song.

Hoat dong sinh hoat thuong ngay chiing ta rat dé bat gip cac loai nhya: HDPE, PVC, LDPE, PET, PP, PS,
PC, ABS, PMMA... Trong gi6i han nghién ctru cua d& tai, dé tai nghién ciu 3 loai nhya dugc sira dung
PVC, PET, ABS la nhitng loai nhya c6 kha ning tai ché cao.[7]

1.2. Téai ché chat thai nhwa

Tai ché 12 hoat dong thu hoi lai tir chit thai cac thanh phan c6 thé st dung dé ché bién thanh nhitng san
pham méi str dung lai cho céc hoat dong sinh hoat va san xuat. Cac phuong phép tai ché chat thai nhua
hién nay bao gom tai ché vat liéu, thu hoi nhiét... Trong d6, tai ché vat liéu la céc hoat dong thu gom vat
lidu co thé tai ché tir dong réc, xir ly trung gian va str dung vat liéu ndy dé san xuat cac san pham méi hodc
san phém khéc, con thu hoi nhiét bao gdm céc hoat dong khoi phuc nang Iu’O'ng tlr rac thai [3, 8].

Tai ché nhiét 1a phuong phap su dung nhya 1am nhién liéu chinh dé thu hoi ning lwong. Nhya c6 hiéu suit
tda nhiét cao do nhya co nguon g0c tu dau. Gia tri nang lugng cua nhya twong duong hodc 16n hon so VO‘l
than. Nhua c6 thé duoc dbt va cung cip nang luong dudi dang nhiét. Mot trong nhiing ung dung chu yéu
clia qua trinh tai ché nhua 13 thu hoi nhiét dé san xuét hoi nudc néng cho muyc dich suoi 4m hay chay céac
may phat dién. Cac giai phap dang dugc nghién ctru tmg dung 1a xay dung co so ché bién trung gian dé
cung cap nhién liéu cho nha may dién. Nho ché bién trung gian, chét thai nhya c6 thé trd thanh nhién lidu
chuyén hoa hodc dau tai sinh, c6 thé duge st dung rong rii, khong can cé hé thong thu gom phan loai phirc
tap, vi chit thai gidy, chat thai sinh hoat va cac chat thai khac khong phai nhya c6 thé tron 1an cing nhién
lidu c6 ngudn géc tir chit thai[3, 8]. Do cdng nghé tai ché chua dam bao va déu vao qué trinh tai ché 1a
nhyua hdn hop nhiéu loai khac nhau. Diéu nay 1am chit lugng san phim nhua tai ché suy giam tu do lam
giam gia tri thi truong. Mat khéc, qua trinh tai ché nhya hién nay khong dam bao dugc cac yéu cau vé moi
truong. Nhu vay, dé dam bao chat luong nhua tai ché ciing nhu gié tri thi trudng ciia C4C san pham nay,
cac nhua khac nhau can duoc phén tach riéng biét dé ap dung cac phuong phap tai ché pht hop. Trong tai
ché nhua, phén tach (phan loai) 1a mot phan quan trong sau thu gom, va trudc tai ché va tiép thi san phdm
(Hinh 1).

Tiép thj san
pham
(Marketing)

Phan loai Téi ché
(Separating) (Recyeling)

Thu gom
(Collecting)

Hinh 1: Quy trinh tai ché chét thai nhya
1.3. Ung dung phan tach nhya bang tuyén noi

Tuyén ndi la mot qua trinh tach chon loc cac khodng san tir hon hop bun qudng béng cach sur dung cac
chat hoat dong bé mat hodc cac chat tham uét. Qua trinh duge sir dung chu yeu dé tach céc loai qudng
sunfua, cachonat va cac oxit. Quing photphat, apatit va than cting duoc tach bang cong nghé tuyen noi.
Phuong phap tuyén noi co tir nhirng nam 1970 va bat dau tir S. Izumi. Hé thong tuyén ndi bao gomba giai
doan ran, long va khi. Nguyén tic tuyén ndi bot khi téng hop 1én cac hat ki nudc. Cong nghé tuyén ndi co
thé hoat dong trong méi trudng long vaéi bot khi bdm vao cac hat nhya, néu hat ki nuéc sé di chuyén Ién
trén bé mat va nguoc lai, hat va nude s& di xudng dudi. Cong nghé nay c6 thé ap dung dya vao tinh uu nudc
va ki nuéce cua nhya dé phan tch ching khoi hon hop nhya.
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Céc bo thu, diéu kién van hanh tuyén noi (khuay tron hodc la tdc do dong khi) va diéu hoa co thé sir ‘dung
dé tang hodc giam tinh chat bé mat nhya (tinh uu nude hodc ki nudc). Thong thuong, cong nghé tuyen noi
nhya duoc thyc hién trong diéu kién kiém. Sau qua trinh ndi, cac polymer ki nudc s€ noi trén bé tuyén n01
trong khi cac polyme wa nuéc ¢ dudi ddy cua bo thu. Tuy nhién, cong nghé nay mudn dat hi¢u qua cao can
co qua trinh xur ly bé mit [6]. Xu ly bé mit 1a mot cach kha thi dé cé du suc chong lai su tAn cong cua moi
truong, bao gdm cac chit oxi hda, ma khong lam héng tinh chét co hoc can thiét ciia chat nén. Mot sb
phuong phap xtr ly bé mat lam w6t qua hap phu nhu: oxy hoa, kiém soét cing thiang bé mit chat long. ..
Nhiéu k¥ thuat chinh sira bé mit cling da dugc str dung dé tao ra cac bé mat wa nudc tao didu kién thuan
loi cho viéc phan tach nhya bang k¥ thuat tuyén noi bot két hop vai xir Iy plasma, thude thir hoa hoc, diéu
chinh ozon, xur 1y s6i va xtr ly ngon Itra, str dung 16 vi song, xu 1y nhiét nhe. Kho khan trong tuyén noi bot
khi 12 phai xac dinh chat xir Iy bé mat cing véi cac didu kién nhu ndng do thude thir, pH, thoi gian phan
phéi va kich thudc hat [3, 9].

Do do, dé tai “Panh gia hiéu qua st dung dung dich bd hon hd tro cho qué trinh tuyén nbi nhim phan
tach PVC tir hdn hop nhwa thai>” duoc thue hién nhdm nghién ciu dé xuét quy trinh phan tach PVC hiéu
qua tir hdn hop nhya v6i PET, ABS va PVC.

1.4. Uu diém va aic tinh cia bd hon

Mot sd nghién ciru trudc day st dung mot s6 chét héa hoc nhu Tannic acid, Methylcellulose, Calcium
lignosulfonate. .. dé thuc hién tach hdn hop nhua tuy nhién gia thanh cua nhimng chat hoa hoc nay tuong
ddi cao ddng thoi nd con gdy 6 nhidm moi truong. Qua bd hon 1a nguyén lidu cé kha ning tao bot, tir xa
xua khi ma chua cé cac loai xa phong, nudc rira bat hay sita tim cong nghiép, bd hon dugc ing dung dé
1am sach céac vat dung, quin 4o trong nha. Dong thoi day 1a nguyén lidu tu nhién, ¢6 sin va ré tai Viét Nam,
c6 thé thay thé cho mét s chét tao bot, do vay lam giam chi phi xur 1y trong viéc phan tach nhuya.

Cay bd hon thuong ra hoa vao mua he va cho thu hoach qua vao thang 10-11 hang nam. Thit qua chira 18%
saponizit goi 1a sapindus saponozit C41He1013— Sapindus saponin 1a mét thir bot v6 dinh hinh, mau trang,
¢6 nang sudt quay cuc op+13°. Thuy _phan cho d. arabinoza va mgt sapogenin c6 tinh thé, do chay 319°C,
vao loai tritecpen. Hat chita 9-10% dau béo [10].

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit ligu va hoa chat
2.1.1. Vat ligu

Hinh 2: Cac mau nhya PET, ABS, PVC dugc thu gom, phéan loai va cét theo kich thudc nhét dinh va
quéa bd hon
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Cac miu nhuya PVC, PET, va ABS duoc thu thap tai cac cira hang phé liéu. Sau khi thu gom, c4c mau dugc
lam sach bang nude, dé kho o nhiét d6 phong va cat thanh cac manh nhuya c6 kich thude 1emxlcm. Dé dé
dang phan loai khi thyc hién thi nghiém céc mau nhua duogc sir dung cho nghién ctru nén c6 mau sic khac
nhau (Hinh 2).

Str dung 10-20 qua bd hon kho vai 1 lit nuwée dun soi khoang 30-45 phut sau d6 dé ngudi bop nat qua bo
hon vét xéc bd hon. Nude con lai chinh 1a san pham.

B6 hon sau khi chuén bi bo hat rira sach st dung dé lam dung dich tao bot (Hinh 2).

Duéi day 1a Hinh 2. Thé hién cac mau nhya thai va bd hon sau khi duoc thu gom, phan loai va xir Iy bang
kich thudec.

2.1.2. Hoa chdt va thiét bi

Hoa chat

NaOH dung diéu chinh pH

HCI dung diéu chinh pH

Thiét bi

Can

Erlen

Cbc dong

Pipet

Thiét bi tuyén ndi:

Hé thdng tuyén ndi dugc thiét ké 6 tru binh thay tinh (cao 320 mm, dudng kinh 80 mm). Téc do dong
chay dugc didu khlen bang may bom khong khi (Hallea Trung Qudc) dé cung cap bong bong khi. Khong
khi duoc cung cap vao binh thong qua mot tim khuech tan nam & dudi day cia binh. May khudy ty dong
trén cao duoc sir dung dé tron cac mau khi cung cap khong khi.

2.2. Phuong phap nghién ciru
2.2.1. Thi nghig¢m d@iéu ché dung dich tgo bet tir b hon

Thuyét minh quy trinh: B6 hon sau khi chuén bj rira sach bé hat, sir dung 10 qua bd hon thém 500ml nude
dun s6i & nhiét d6 30°C trong 45 phut, sau @6 mang hdn hop dé nguoi, dung tay bop nat xac bo hon loc hdn
hop qua gidy loc dung dich con lai duoc sir dung 1am dung dich tao bot. Quy trinh diéu ché dung dich tao
bot tir bo hon dugc thé hién nhu Hinh 3.

Panh gia kha nang ho tro bot trong tuyén ndi ctia bd hon duoce thuc hién b:?mg viéc xac dinh kha nang tao
bot va do bén bot, thoi gian tan va xac dinh kich thude bot dugc thuc hién nhu sau:

Xac dinh kha nang tao bot (FC) va do bén bot (FS): Thuc hién thi nghiém véi cac ti 1€ dung dich bd hon
lan luot 0,1; 0,2; va 0,3 (ml) va 500 (ml) nuéc vao cot tuyén ndi thue hién suc khi & diéu kién pHS5 -6, do
lugng nudce trude khi suc. Thye hién suc khi trong 2 pht, tde d6 suc khi 2,5 I/min do muc nudce sau khi
suc 2 phut. Ngung suc dé bot tan trong 30 phut do lai myuc nudc sau khi bot tan 30 phut. Sau khi thuc hién
thi nghiém xac dinh kha ning tao bot va d6 bén bot. Pugc tinh theo cong thirc sau:

Thé tich sau khi suc 2 phit—Thé tich trwéc khi suc
Thé tich truéc khi suc

FC (%) = x 100

Thé tich bot dé sau 30 phit
Thé tich sau khi suc 2 phut

FS (%) = x 100
Trong do:
FC (%): Kha nang tao bot

ES (%): Do bén bot
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Xac dinh thoi gian tan cia bot khi: Thi nghi¢m khao sat thyc hién nhu trén. Sau khi tat suc khi bat dau tinh
thoi gian cho dén khi bot khi tan hoan toan trong cOt tuyén ndi, ghi lai gia tri. Thyc hién thi nghiém 3 lan
dé 14y két qua trung binh.

Xac dinh duong kinh trung binh cua bot khi: Thi nghiém thyc hién nhu trén. Trong thoi gian suc khi 2 phat
1ay ngau nhién 5 bong bong véi kich thudc khac nhau thuc hién do kich thude tinh trung binh kich thudc 5
bong bong nay dé xac dinh duoc duong kinh trung binh cuia bot khi. Pé xac dinh chinh xac duong kinh mdi
thi nghiém can dugc lap lai 3 lan.

Mau nhya PVC, PET va ABS
(10 MAU MOI LOAI)

l

1L Cot 'll}’él] noi

B6 hon duoc 1am sach bo hat

Thém 500ml nwoe va dui séi trong
45 phut ’
Thém 0,6 ml dung dich tao bot tir bd hon
A\ 4
Dé ngudi bop nat bo hon loe 1lay nurde E o Ak

l

Thure hién tuyén néi sue khi

Y

San phan la dung dich bé hon (sir dung

trong 24 gid)
Xac ding lrong nhya néi, chim. Tinh toan
Hinh 3: Quy trinh diéu ché dung dich tao bot tir hiéu sut phan tich
bd hon

Hinh 4: Quy trinh tach PVC khoi hon hop nhya
bang dung dich bd hon va tuyén nd

2.2.2 Thi nghiém tach PVC khaéi hén hgp nhua sir dung dung dich ba hon va tuyén néi
Thuyét minh quy trinh: c&c mau nhya duoc sir dung gdm PVC, PET, ABS. Hoa tan 1 lit nudc va lan luot
0,2; 0,4 va 0,6 (ml) dung dich bd hon
vao cot tuyén ndi khuy déu, cho 10 mau nhya mdi loai vao cot tuyén néi thuc hién tuyén ni bang thiét bi
tuyén noi dé ¢ nhiét do phong, voi pH 5 — 6 trong thoi gian 2
phdt, ¢ dinh téc d6 suc khi ¢ 2.5 I/min. Diéu chinh pH bang cach thém HCI hoic NaOH trong qua trinh
thuc hién. Quy trinh tach PVC khoi hdn hop nhya bang dung dich bd hon va tuyén néi dugc thuc hién nhu
Hinh 4.

Céc diéu kién danh gia tuyén ndi khi st dung cac dung méi tao bot khac nhau bao gom:

o pH (3-4,5-6va7-8)

e  Thé tich dung dich tao bot (0,2; 0,4; 0,6 ml)

e Thoi gian tuyén néi (2, 5, 10 phat)
M®i thi nghiém dugc thuc hién 3 1an, két qua 1a gia tri trung binh cta 3 lan thuc nghiém tai mdi diéu kién
danh gia.
Phirong phap danh gia hiéu suat phan logi: thé hién do tinh khiét (TK) va thu hoi (TH) ciia PVC, PET va
ABS trong qué trinh tuyén néi. Bugc tinh theo cong thirc nhur sau:
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TH pingi=

Pingi
ZLPi x100% (1)

TH pichim= P;% x 100% (2)

TK pingi = zP:Zn x100%  (3)

TK pi chim = % x 100% (4)

Trong do:

o THus, TKne: D6 thu hdi va do tinh khiét mau nhua ndi trén bé mat cot hé théng tuyén néi.
o THenim, TKehim: DO thu hdi va do tinh khiét mau nhya chim dudi d4y cot hé thong tuyén noi.
e Pi: 1a cic thanh phan nhya thai PVC, PET va ABS.

3 KET QUA THAO LUAN

3.1 Khio sat kha ning tao bot ciia dung dich bd hon

3.1.1 Khdo sét thei gian tan cua bet khi

Két qua cho thdy vei céc ti 18 0,1; 0,2 va 0,3 ml dung dich bd hon khi tham gia thi nghiém thu dwoc thoi
gian tan lan luot 13 126 va 947 s. Vay khi ting ti 18 dung dich thi thoi gian tan caa bot khi ciing ting theo.
Nhu vay véi ti 16 0,3 ml dung dich bd hon cho ra thai gian tan bot lau nhat, diéu kién nay sé& gitp viéc tach
nhya dat hiéu qua cao. Hinh 5 bén duéi 1a két qua thoi gian tan cua bot khi véi ti 18 khac nhau.

1000.00 947.33
900.00
800.00
700.00
600.00
500.00
400.00
300.00
200.00 126.00
100.00 -
0.00

Thé tich bd hon (ml)

Thai gian tan (S)
(73]
(73]
[*3]

m0.1l m0.2 0.3

Hinh 5: Thoi gian tan ctia bot khi ¢ ti 1€ khac nhau

3.1.2 Khdo st kich thwéc bt khi

Hinh 6 bén dudi thé hién két qua kich thuéc bot khi vai thé tich dung dich bd hon, thi nghiém duoc khao
sét theo ti 18 dung dich bd hon 12 0,1; 0,2 va 0,3 v&i 500 ml nuée trong diéu kién pH 5-6 va thoi gian suc la
2 phut. Két qua kich thudc bot khi & cac didu kién thi nghiém ti 1& dung dich bd hon ¢ 0,1; 0,2 va 0,3 ml 1a
0,53; 0,32 va 0,23 cm. Nhu vay ti 1& dung dich bo hon anh huéng dén kich thude bot khi khi ting ti 16 bot
khi ta thay kich thudc bot khi nhé va déu hon. Nhu vay vai ti 16 0,3 ml dung dich bd hon cho ra két qua tdi
vu nhat. Hinh 6 bén dudi 12 két qua kich thudc bot véi ti 16 khac nhau.
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0.53

e
9]
o

=
B
(=]

0.30

0.20

Kich thwéc bot khi (cm)

o
=
=]

0.00

Thé tich bd héon (ml)
m0.1 m0.2 m03

Hinh 6: Kich thudc bot khi voi lwgng dung dich bd hon khac nhau

0.1(ml) 0.2(ml) 0.3(ml)

Hinh 7: Két qua qua trinh tuyén ndi va do kich thudc bot khi véi cac ti 1& dung dich bd hon khac nhau

3.1.3 Khdo sat khd ning tao bt va kha ning bén bot

m%FC  m%FS

Kha niing tao bot(FC) va D bén bot
(FS)
=
(=]

0.1 0.2 0.3
Thé tich bd hon (ml)

Hinh 8: Kha ning tao bot va do bén bot véi ti 1¢ dung dich khac nhau

Ti Ié dung dich anh hudng dén kha ning tao bot va d6 bén bot dwoc thé hién trong Hinh 8. Thi nghiém duoc
khao sat theo ti I¢ dung dich bd hon 12.0,1; 0,2 va 0,3 vé&i 500 ml nude trong didu kién pH 5-6 va thoi gian
suc 1a 2 phit. Két qua thi nghiém cho thay vai 0,1; 0,2 va 0,3 ml dung dich bd hon cho két qua kha ning
tao bot (FC%) lan luot 13 60, 107 va 160 %, kha ning bén bot (FS%) lan luot 12 81; 86 va 90 %. Nhu vay
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khi tang ti 1& dung dich kha ning tao bot va d6 bén bot ciing ting. Két qua thi nghiém cho thay véi 0,3 ml
dung dich bd hon cho ra kha ning tao bot va o bén bot dat hiéu qua t6i wu nhit. Hinh 8 bén dudi 1a két qua
kha ning tao bot va do bén bot véi ti 1& khac nhau. Nhu vay véi cac khao sat thoi gian tan, kich thudc bot,
kha ning tao bot va kha niang bén bot déu cho ra két qua véi ti 1& dung dich 0,3 ml cho ra hiéu qua cao nhat.
Nhu vay thi nghiém sé lay ti 1¢ 0,3 ml dung dich dé thuc hién tach cac hdn hop nhya.

3.2 Két qua tach PVC khéi hén hop nhua bﬁng tuyén ndi

3.2.1 Khao sét ti 1& dung dich t6i vu

Anh huong cua ti 1é dung dich Ién hiéu qua tach PVC dugc thé hién trong Hinh 9 bén dudi. Thi nghiém
dugc thuc hién khao sat theo ti 18 dung dich 0,2; 0,4 va 0,6 (ml) véi 1 lit nude trong didu kién ndi bao gom
diéu kién pH 5 -6, nhiét 6 30 — 40 °C, toc do suc khi 2,5 I/min va thoi gian suc 2 phut.

Két qua cho thay hiéu sut phan tach PVC tir hdn hop nhya (PET, ABS, PVC) khi st dung 0,6 ml dung
dich bd hon dat do thu hdi 14 93,3% va dé tinh khiét dit 100% day 1a hiéu sut cao nhat twong (ng vai thé
tich bo hon 1a téi wu nhat. Sau d6 khi xem két qua thi nghiém véi ti 1¢ 0,4 va 0,2 ml ta thay do tinh khiét
thu dugc gan bang nhau dat 87,9% va 88,9% nhung d6 thu hdi lai giam dang ké dat 66,7% va 33,3%. Viéc
tang ti 1& dung dich gidp bot khi trong qua trinh tuyén ndi dinh hon. Do d6 ti 1¢ dung dich anh hudng dén
qué trinh tuyén noi. Vay véi ti 1¢ 0,6 ml thu duoc hiéu qua tdi wu nhét trong qué trinh tuyén noi. Hinh 9 bén

dudi 1a ti 1& do thu hoi va do tinh kiét cua PVC/hdn hop nhya khi khao sét ti 1¢ dung dich khéc nhau.
100 100
S 80 s %0
& 60 g 60
=z =
é 40 _g 40
g 20 = 20
02 0.4 0.6 02 04 0.6
Thé tich bd hon (ml) Thé tich bo hon (ml)
EPET ®mABS mPVC EPET ®mABS mPVC

Hinh 9: Hiéu suét phan tach PVC (chim) khoi hdn hop nhya khi khao sat ti 1& dung dich khac nhau

0,2 (ml) 0,4 (ml) 0,6 (ml)

Hinh 10: Két qua qua trinh tuyén ndi caa PVC/hdn hop nhwa véi cac ti 1& dung dich bd hon khac nhau
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3.2.2 Khdo séat pH téi wu

Hiéu suét phan tach PVC khoi hdn hop nhya dugc thé hién trong Hinh 11 (bén duéi). Thi nghiém dwoc
thuc hién khao sat theo ti 1¢ dung dich t6i wu vai ti 16 dung dich 0,6 ml véi 1 lit nuée, trong diéu kién pH
5-6, nhiét do 30-40°C, toc do suc khi 2,5 I/min va thoi gian suc 2 phat. Thi nghiém dugc khao sat qua cac
khoang pH khac nhau: 3-4; 5-6 va 7-8.

Su phan tach PVC tir hdn hop nhua c6 hiéu qua cao khi pH & trang théi axit va hiéu qua thip ¢ trang théi
bazo vdy nén thay doi pH nhim ting cao cho viéc thu hdi PVC.

Tai pH = 5-6 ty 1& d6 thu hdi va d6 tinh khiét cua PVC lan luot 12 93,3% va 100%, ¢ khoang pH 3-4 cho ti
Ié thu hoi dat 100% nhung d6 tinh khiét chi dat 42,5%, va tai pH 7-8 ti 1& d6 thu hoi giam manh dat 33,3%
va do tinh khiét dat 100%. Nhu vy viéc thay d6i pH lam ti 1& phan tch nhua din ra khéng dong déu, Viéc
tang pH vé trang thai bazo chua mang lai hiéu qua cho qué trinh tach nhya. Do d6 véi khoang pH 5-6 cho
ra hiéu qua tach PVC tdi vu nhat. Hinh 11 1a két qua ti 1& d6 thu hdi va tinh khiét cua PVC/hdn hop nhya
trong qua trinh khao sat pH.

100
100
s 80 g 0
g o0 2 60
2 40 -
é. @ 40
20 -
o 20 I
0 0
3--4 5-6 7-8 3--4 5--6 7--8
pH pH
EPET ®ABS mPVC EPET mABS mPVC

Hinh 11: Hiéu suit phan tich PVC (chim) khoi hdn hop nhya trong qua trinh khao sat pH

3.2.3 Khdo sét théi gian suc téi wu

Anh huong cua ti 1é dung dich 1én hiéu qua tach PVC dugc thé hién trong Hinh 12 (bén dudi). Thi nghiém
duoc thuc hién khao sét theo ti 1 dung dich tbi wu vai ti 1é dung dich 0,6 ml véi 1 it nudce va thoi gian suc
2 phat. Thi nghiém duoc khao sat qua cac khoang thoi gian suc khéac nhau 2, 5 va 10 phut.

Két qua cho thay ti 1¢ tuyén ndi caa PVC/hdn hop nhya (PET, ABS, PVC) tai thoi gian 2 phat c6 d6 thu
hdi 14 93,3% va do tinh khiét 1a 100%. Pay 1a thoi gian 6n dinh nhat khi thyc hién thi nghiém, sau khi tang
thoi gian suc ti 16 d6 thu hdi giam dan, cu thé & thoi gian 5 va 10 phat ti 1& do thu hdi ghi nhan 12 76,7% va
70% va ti 18 do tinh khiét khdng c6 dao dong nhiéu, cu thé dat cao véi 96,7% va 100%. Nhu vay c6 thé
thiy khi tang thoi gian suc do thu hdi c6 xu hudng giam dan do mire do tuong tac véi bot cang nhidu nén
lam cho PVC néi ciing vai cac nhua khac. Do d6 ¢ thoi gian 2 phit ghi nhan duogc thoi gian suc tdi wu nhat.
Hinh 12 Ia két qua do thu hoi va tinh khiét cia PVC/ hdn hop nhwua khi khao sat thoi gian khac nhau.
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Hinh 12: Hiéu suat phan tach PVC (chim) khoi hdn hgp nhya khi khao sat thoi gian khac nhau

3.2.4 Khdo sét nhigt d¢ toi wu

Hinh 13 thé hién hiéu suat phan tach PVC (chim) khoi hdn hop nhua khi khao sat nhiét 6 khéac nhau. Thi
nghiém dugc thuc hién khao sét theo ti 1& dung dich tdi wu vai ti 1& dung dich 0,6 ml véi 1 lit nudc va thoi
gian suc 2 phut. Thi nghiém duogc khao sat qua cac khoang nhiét do khac nhau 30-40, 40-50 va 50-60°C.
Két qua khao sét cho thay ti I& tuyén ndi caa PVC/hdn hop nhwa (PET, ABS, PVC) tai khoang nhiét o 30-
40°C c6 do thu hoi dat 93,3% va do tinh kiét dat 100%, day 1a nhiét do on dinh nhat dwoc ghi nhan. Sau khi
tang nhiét do nudc dé khao sat két qua tach nhua dugc ghi nhan khi thir véi khoang nhiét do 40-50°C va
50-60°C lan lugt 1a 50% va 10% ddi voi do thu hoi va 100% va 66,7% ddi voi do tinh kiét. Nhu vay ta co
thé thy khi ting nhiét d6 nudc chua thu duoc két qua cho qua trinh tach nhya. Do d6 véi khoang nhiét do
30-40°C ghi nhan duoc két qua taich PVC/hdn hop nhwa (PET, ABS, PVC) téi uu nhit.
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S 80 S 80
5 60 2 60
E £
=
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Hinh 13: Hiéu suat phan tach PVC (chim) khoi hdn hop nhya khi khao sat nhiét d6 khac nhau

3.2.5 Khdo sdt diéu kién khudy/khéng khudy

Hinh 14 cho thay anh huong cia diéu kién khuay va khong khudy trong qua trinh tuyén néi dugc thuc hién
dira trén hiéu suat phan tach PVC tir hdn hop nhua (PET, ABS, PVC) véi 0,6 ml dung dich bd hon, 1000
ml nudc trong diéu kién pH 5-6 va thoi gian suc 2 pht.

Két qua cho thy hi¢u suat phan tach PVC tir hn hop nhya (PET, ABS, PVC) khi khdng thuc hién khuay
dat do thu hdi 1a 93,3% va d6 tinh khiét dat 100%. Tuy nhién két qua khi thyuc hién khudy d6 tinh khiét
khéng c6 hién tuong giam dat 100% nhung do thu hoi lai giam dang ké dat 43,3%. Khi xuat hién toc do
khudy 1am giam tuong tac giita cac bot khi va bé mat nhya, 1am giam su tiép xuc dé cac mat nhya nén hiéu
qua tach nhwa chua dugc ghi nhan. Vay nén & trang thai khong khudy duoc chon 13 toe do tron tbi wu dé
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tach PVC tir hdn hop. Hinh 14 1a két qua d6 thu hdi va do tinh khiét caa PVC tir hn hop nhua khi khao sat
diéu kién khudy va khong khuay.
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Hinh 14: Hiéu suat phan tach PVC (chim) khoi hdn hop nhua khi khao sat diéu kiét khudy va khdng khudy

4 KET LUAN

Dé tai da phan tach PVC khoi hdn hop nhwa nho qué trinh tuyén noi bot khi véi su hd tro cia dung dich
tao bot tu nhién tir bo hon. Két qua cho thay ti 1¢ tach PVC dat 93,3% d6 thu hdi va 100% do tinh khiét khi
khao sat & cac diéu kién ti 1é dung dich bd hon 0,6 ml véi 1000 ml nuée & khoang pH 5 — 6 véi thoi gian
tuyén noi la 2 phat. Nghién cau da dong gép thém mot phuong phap méi trong viéc tach PVC/ hdn hop
nhua, gép thém thdng tin cho cac nghién ciru cing linh vue, dong thai nghién ctru cling cho ra mét phwong
phap mai cho qua trinh tai ché, phan loai nhya. Thanh cong 16n nhat cua nghién ciru 14 tach duge PVC/hdn
hop nang cao gi4 thanh cia san pham tai ché, mat khac nghién ciru sir dung dung moi tao bot tir bd hon
khong gay anh huong dén mai trudng ciing nhu stc khoe con nguoi.
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NGHIEN CUU PHUONG PHAP TACH CAC THANH PHAN CUA VO HQP SUA
THAI BO PE TAI CHE BANG DUNG DICH AMONI HYDROXIT (NH40H)

DANG NGUYEN TUONG LAMY, QUACH DUY PHUONG!, NGUYEN THI THANH TRUC*"
YWién Khoa hoc Céng nghé va Quan Iy M6i truong, Truong Pai hoc Cong nghiép Thanh pho Ho Chi Minh
lamdang1006iuh@gmail.com, phuongquach.1999@gmail.com, “nguyenthithanhtruc_vmt@iuh.edu.vn

Tém tit. O Viét Nam c6 khoang 1,8 triéu tan chét thai nhya dugc tao ra, ting 16-18% mdi ndm. Chi tinh riéng
cac vo hop sita, m&i ndm Viét Nam thai ra moi truong dén 10-15 ti vo hdp, ndm 2019. Nghién ciru dé xuat tach
nhom va nhya tir vo hop sira thai bo bang phuong phap thuy luyén sir dung dung dich NH.OH. Dléu kién toi uu
duoc xac dinh: ti 1¢ mau/dung dich 1:25 (g/ml); néng d6 dung dich NH4OH 5 M; thoi gian ngdm mau 30 phit &
nhiét d6 70°C. O diéu kién nay, do thu ho6i nhém, nhya va gidy dat dén 98,82% dong nghia voi viée tach hoan
toan nhom, nhwa va gidy. Phuong phép nay thuc hién kha don gian, ¢6 thé thu hoi duoc lugng nhom nhét dinh,
nang cao gia tri cia san pham thai, thu hdi tai nguyén hai ché 6 nhiém méi truong

Tir khéa. Vo hop sira, tai ché, phan tach, nhém, nhwa, thay luyén

AN OPTIMUM SEPARATION OF COMPONENTS OF WASTE MILK BOX FOR
RECYCLING USING AMMONIA SOLUTION

Abstract. In Vietnam, there are about 1.8 million tons of plastic waste generated, an increase of 16-18%
per year. The study proposes to separate aluminum and plastic from discarded milk cartons by hydrolysis
method using NH4OH solution. Determined optimal conditions: sample /solution ratio 1:25 (g/mL);
concentration of NH,OH 5 M; soaking time 30 min at 70 °C. Under these conditions, aluminum, plastic and
scrap paper recovery ratio up to 98.82% means complete separation of aluminum, plastic and scrap paper.
This method is quite simple, can recover a certain amount of aluminum, improve the value of waste
products, recover harmful resources to prevent environmental pollution.

Key words. Milk cartons, recycling, separation, aluminum, plastic, hydrology

1 MO DAU

1.1 Vé hép sira

Khoéng chi rac thai nhya, Viét Nam hién dang phai dm mit voi van dé quan 1y va tai ché rac thai néi chung,
déc biét la rac thai bao bi da lam gia tang ganh néng vé moi truong, anh hudng to1 stre khoe cua cong dong
ngay cang 16n. Céc loai bao bi str dung mét lan duoc tim thay pho bién nhat & Viét Nam gdém chai, nap chai
nhura, bao bi gidy, ti niléng, vo hop sita, vo hop cac loai dd udng... S lugng rac thai bao bi gia tang nhanh
chong da gy anh huong nghiém trong dén hé sinh thai, méi truong sdng va sirc khoe ctia con ngudi, de
doa sy phat trién bén Vu’ng quoc gia [1].

Riéng ve€ vo hop sira giay, moi nam Viét Nam c6 khoang 15 ti vo hop stra glay da qua st dung (twong duong
150.000 tan) duoc thai bo, trong khi 100% vo hop sita gidy c6 thé tai ché thanh ngudn nguyén liéu va cac
san pham c6 ich. Co nhléu ly do ma ching khong dugc thu gom, phan loai, d6 la qua cong kénh, qué hoi,
qua do, khé thu gom, khong ¢6 don vi thu mua hodc it don vi c6 cong nghé dé tai ché, va quan trong nhét
1a gia cua vo hop sira gidy qua ré, khong du bu cho chi phi thu gom va van chuyen 12].

Nhiéu nam tré lai day, sita 1a mot loai thirc udng khong thé thiéu dbi voi cudc song con ngudi. Voi luong
dinh dudng cao nén sita 1a moét moi truong 1y tuong dé vi khuan phat trién ¢ didu kién thuong néu nhur
khong dugc bao quan dung cach. Thoi xwa, sita duoc sir dung ngay khi duoc 14y ra tir dong vat, cho dén
khi cdc chai thuy tinh dugc phat minh ra, nhung khi dugc chira trong cdc chai thuy tinh, dudi tdc dung cua
anh sang, lugng dinh dudng trong sira bi suy giam dang ké, cung vai sy bat tién trong khau van chuyén, tai
ché,... thiic ddy su hinh thanh cta vé hop sita gidy dé thay thé chai thuy tinh [3].
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Quy trinh sén xuét vo hop stra nhu sau:

Lé6p gidy dugc lam tir dam gd, duoc phu 16p phu chbng tham bang Polyetylen. Sau d6 dugc cit voi kich
thudc va tao hinh phii hop véi nhu cau, niém phong cac khoang tréng. Tiép theo 1 lam day va niém phong
phan trén cting. Sau cung vo hop sira duge in bia va dong ddu ngay thang trude khi xuat xudng [4].

V6 hop sira thuong dwogc ciu tao béi 6 16p:

Lop tht 1: Lop nhya c6 nhiém vy ngan d9 am tir bén ngoai xam nhdp vao, tranh tinh trang am mdc anh
hudng dén chat lugng bao bi.

Lé6p thtr 2: La 16p gidy in 4n thong tin san pham

Lép thar 3: La 16p bia gitp tao hinh dang, do cung nhét dinh cho bao bi, hop giéy

L6p thir 4: La 16p nilon c6 nhiém vy két ndi 16p thir 3 va 16p thir 5

Lé6p thir 5: La 16p nhom, co tac dung lam rao chan chdng lai cac tic nhan c6 hai tir bén ngoai nhu khong
khi, anh sang..

Loép thu 6: Lop nay ciing dugc san xudt tir polyetylen, c6 nhiém vu két ndi giira 16p tha 5 vé6i 16p thu 7
Uu diém: Dam bao cac dwoc mui vi, mau sic, khoang chit c6 trong sira con nguyén ven dén tay nguoi
dung, tranh dugc tac dong ctia dnh sang va oxy trong khong khi, bén hon hop gidy théng thuong, gon nhe
d& van chuyén, c6 kha ning tai ché tét.

Nhuoc diém chi phi khé cao, chi dwoc ap dung trong méi truong vo khuan. Vo hop sita kho tai ché hon ca
nhura, tily cau tao ctia vo hp sita 1am tir bia carton va bén trong duoc trang 16p mong lam bang poly ethylene
(mot loai nhya nhiét déo) hodc plastic (nhua). Vi vy, vé hop sita can dugc tich 2 16p ra, néu khong sé
khong thé nao phan hay duogc [5].

1.2 Tai ché va phan tach cac thanh phan caa vé hap sira

Hién nay, tai ché dugc xem nhu 12 phuong phap xtr Iy vo hop sita tdi wu thay vao viéc dbt va chon 1ap. D6t
1a phuong phap xtr 1y chit yéu ddi voi nhitng loai rac thai vo hop sita nay. Tuy nhién viéc ddt rac thai nhya
s& hinh thanh cac chét 6 nhiém nhu furan do thanh phan clo c6 trong nhya gy ra. Cac chat doc nay anh
hudng dén tuyén noi tiét va co thé dan dén ung thu. Bén canh d6, qua trinh nay khong thu hdi duoc ham
lugng nhom va nhya c6 trong loai cht thai ndy, gy lang phi tai nguyén.

Mot sb san pham tai ché: Tetrapark san xuat tAm lop bang vo hop sita. Sau khi duoc cit dong nhat kich
thudc s€ duoc dua vao may thuy luc chuyen dung dé tach nhom nhua va gidy, bot gidy sau do dugc str dung
dé tai ché thanh cdc thung carton, gidy tai ché. Nhom nhuya sau khi rira sach s& dugc sdy kho tai 1dng sy
dén khi do a am con 8%, sau khi say kho nguyén li€u s€ dugc bam nho, ép nhiét & 1500°C, ép vai luc 80
tan/m? trong thoi gian 8 phut thanh cac tim day 6 mm. Sau d6 dugc chuyén qua ép tao song dé dinh hinh
san phim. Nhitng tim mai lop hoan chinh nang 14 — 15 kg [6].

Bén canh d6, viéc tach va thu hoi nhom tir vo hop sira cling dugc thuc hién voi nhiéu nghién ctru chuyén
sau. Hai cong nghé dugc st dung rong rai 1a hoa luyén va thity luyén. Trong do, hoa luyén la qua trinh hoan
nguyén kim loai ¢ nhiét 9 cao. Phan tmg hoan nguyén chii yéu 1 nhd cac chat c6 ap luc hda hoc manh dé
tach kim loai ra khoi hop chét cua n6 trong quing, tir d6 thu dugc kim loai. Héa nhiét 1a phan tmg hoan
nguyén toa ra nhiéu nhiét trong méi truong co chat khir manh. Phuong phap nay chu yéu sir dung 1o dét.
Lo dbt duge van hanh va diéu khién mot cach ty dong. Phuong phap hoa luyén nay co ty 1¢ thu hoi thap va
gdy 6 nhiém khong khi do chtra nhiéu hop chat hitu co. Thay luyén la qua trinh thu hoi kim loai sach bang
c4c phan tmg hoan nguyén & nhiét do thip trong dung méi hoa chat nhé hon 100°C [7]. Phuong phap nay
thue hién kha don gian, c6 thé thu hdi duoc lugng nhém nhat dinh, nang cao gié tri cia san pham thai, thu
hoi tai nguyén hai ché 6 nhidém méi truong.

Nghién ctru nham diéu tra tinh kha thi ciia benzen-ruou etylic — cong nghé nuéc dé thu hdi nhom khong bi
oxy hoa ma khong c6 gan cac polyme tir chat thai nhiéu 16p. Tinh chat phan tach cta céc tim nhém-nhya
trong Tetra Pak sau tiéu ding véi dung moi hitu co hdn hgp [8]. Minghui Xie va cong su, 2016 di danh gia
vong doi cua viée tai ché Al-PE (mot 14 nhidu 16p dwoc 1am tir polyetylen va 14 nhém) phé thai bao bi hon
hop [9]. Rim3aité va cong su, 2019 nghién ctru kha nang thu hdi nhom tir chét thai bao bi két hop [10]

Do d6, dé tai “Nghién ctru phuong tich cac thanh phan ctia vo hop sita thai bo dé tai ché bang dung dich
Amoni Hydroxit (NH4sOH)” dé xuat bién phap tach va thu hdi thanh phdn nhém va nhya cé trong vo hop
sita thai nhim nang cao gia tri sir dung cua san phim thai, thu hdi tai nguyén va han ché 6 nhiém moi
truong.
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2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit li¢u
2.1.1 V6 hop sira

V6 hop sita duge thu gom tir cac truong tiéu hoc khu vue phuong 4, quan GO Vap, Thanh phd H6 Chi Minh.
Pugc van chuyén vé phong thi nghiém X9.03 thudc trudng Pai hoc Cong nghiép Thanh phd H6 Chi Minh.
Vé hop stra sau khi thu vé dugce rira b::ing nude sach nhim loai vo cdn sira, bui ban va phoi kho, tiép theo
duge cit o ty 18 1x1, 1x2, 1x3 (cm) dé phuc vu cho qué trinh nghién ctru.

Hinh 1: Hop sita st dung cho nghién ciru (trai) va mau sau khi cit nho (1x1cm, phai)

2.1.2 Héa chit va thiét bi

Hoa chat dugc str dung trong thi nghiém nay la NH4OH (Ammonia solution, CAS 1337-21-6, Xilong, Trung
Quoc) 29ung d€ lam dung moéi thuy luyén phén tach cac thanh phan vo hop stra. May khuay tir gia nhiét
STUART CB162 (Anh) duoc st dung d€ khuay trdn va diéu khién nhiét do.

2.2 Phwong phap nghién ctru

2.2.1 Phan tach céac thanh phan vé hap sira bang phwong phap sir dung dung dich NH,OH

Thu gom céc vo hop siva tir céc trudng tieu hoc, cét vo hop sira do ra ting mau c6 kich thuée nho (1x1 cm).
Pha dung dich NH4OH c6 nong d6 1a 5 M. Sau d6 ngam 2g mau da duoc cat nhé vao dung dich NH4OH
vira dugc pha lodng. Ti I¢ lugng mau/dung dich (g/ml) la 1:25. Thoi gian ngam la 30 phat. Nhiét d6 dung
dich 70°C. Tién hanh phan tich ham lugng Al va nhya c6 trong dung dich ngam.

2.2.2 Phwong phap xac dinh khéi lwgng gidy khong hoa tan

Loc mau glay bang cach dung 1 miéng glay loc dé trén miéng phéu sau d6 cho dung dich da sdy vao dé loc
cac phan rin ra khoi phan dung dich. Tlep do dem say hén hop véi gidy loc & nhiét d¢ la 90°C. Sy dén khi
khéi lugng khong doi. Trudc khi can, can cho mau hdn hop thu duoc vao binh hat am khoang 20 phat dé
dua vé nhiét do phong. Khéi luong cia mau gidy duge xac dinh bang cong thac (1):

m=mz;+ my 1)
Trong do:
ma: khéi lugng gidy loc sau say (gam)

mg: khéi lugng gidy tach duoc sau khi say (gam)

m: téng khdi lwong gidy thu duoc sau sdy (gam)
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2.2.3 Panh gia thu hdi nhdm (Al) hoa tan bang phwong phap chuin dd

Pé xac dinh ham lugng ion AIF* ¢6 trong dung dich mau, st dung phuwong phap chuan d6 bang Axit
Clohydric (HCI) vai chi thi Phenolphtalein. Lay 5 ml dung dich mau vao erlen. Thém vao dung dich mau
50 ml nuéc cat. Nho vao dung dich 3 — 8 giot phenolphthalein, dung dich chuyén dan sang mau héng. Dung
dich HCI 1 M duogc cho vao cot buret 1am dung dich chuan. Tién hanh chuan d6 cho dén khi dung dich
trong binh erlen mat mau thi ding lai. Nap lai dung dich HCI 1 M vao cot buret dén mirc s6 0, tiép tuc thém
mot lugng dung dich Kali Florua (KF) 10% vao dung dich mau cho dén khi dung dich vira mat mau dan
chuyén lai sang mau hong nhat. Ghi chu lai thé tich dung dich KF 10% duoc thém vao. Lai chuan d6 bang
dung dich HCI 1 M d&n khi dung dich mau mat mau. Ghi lai thé tich HCI (1an 2). Tiép tuc thém luong KF
bang lan dau. Dung dich khong d6i mau thi lwong HCI (lan 2) chinh bang ham luong AI** ¢6 trong dung
dich mau. Str dung két qua 4p dung cong thirc chuan do dé tinh toan lwong nhém c6 trong dung dich mau.

2.2.4 Thu hdi nhya va nhdm nhya khong tan trong dung dich NH,OH

Thu h6i‘nh6m nhya va nhya khong tan trong dung dich bang phuong phap thi cong sau d6 xac dinh khbi
luwgng bang thiét bi can phan tich.

2.2.5 Phueng phép xic dinh higu suat phan tach cac thanh phén ciia vé hgp sira tinh theo thanh phén
khoi luwgng
Hiéu suat phén tach vo hop sita dugc xac dinh theo cong thirc (2):

H= mgié’y+mnh6m+ m +m

m

nhom va nhua

e e 100% (2)

v0 hop sita

Trong d6: m (g) 1a khdi lugng céc thanh phan tuong tng la gidy, nhom, nhom va nhya, nhya va luong vé
hop sira lay ban dau.

3KET QUA VA THAO LUAN
3.1 Xac dinh hi¢u suit tach nhom nhwa va gidy ¢ ciac ndng do dung dich NH,OH

100 97i81

80
70.4

60 54.51

40

Hiéu sudt (%)

1 3 5
Néng d6 NH,OH (M)

Hinh 2: Téng hiéu suit thu hdi nhém nhya va gidy trong vo hop sita

D6 thu hdi nhém nhya rat thip khi khéo sat & 2 ndng do 1 M (54,5%) véi (hdn hgp nhom nhua 13 30,4%,
gidly 14 34,3%) va 3 M (70,4%) v6i (hdn hop nhom nhua 1a 21,6%, gidy 1a 48,8%), nhiét do khi khudy 1a
70°C, ty 1€ 1:25 (v61 2 g mau vao 50 ml dung dich). Tuy nhién dén nong d6 5 M nhya nhom hau nhu tich
ra khoi 16p gidy véi hiéu suat 13 97,8%. O diéu kién nay, hdn hgp nhém nhya 13 34,1% tuong tng 1 0 ,08g
(ké ca lugng nhém sau khi chudn d6 tinh toan dugc), gidy 1a 63,7% tuong tng 1a 1,3g, tinh theo thanh phan
khéi lugng (Hinh 2). Nhan th?iy réng nhom hoa tan vao dung dich voi mét lugng rét nhd (sau khi thyc hién
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chuin d6 dung dich), con nhya thi khong tan. Ty 1€ cac thanh phan cuia vO hop sira sau thi nghiém phan
téch va doi chiéu v6i dir liéu cua Tetra Palg ¢c6 su tuong dong. Nhu vy, nong d6 NH4sOH 6 muc 1a 5 M xem
la t61 vu duoc dung cho cac thi nghiém tiép theo.

3.2 Anh huéng ciia thoi gian dén hiéu suit tach vé hop sira

Cho 2 g mau vao 50 ml dung dich. Dung NH,OH Vg'ri néng do 1a 5 M ¢ nhiét 516 70°C,’ ty 1¢ 1a 1:25, va thay
do1 thoi gian tir 30 phut thanh 15; 45 va 60 phat dé chon ra murc thoi gian t61 wu nhat. Hiu suat tach cac
thanh phén v6 hop stra sau khi thi nghiém 15 phat chi dat 37.4 %. Tuy nhién, hi¢u suat tang dér}g ke va dat
97.8 % khi thay doi thoi gian 1én 30 phat (Hinh 3). Tuy nhién, thoi gian cang tang thi hiéu suat phan tach

khong thay d6i dang ké va dat 98 % sau 45 phut va 98.4 % sau 60 phut thi nghiém. Nhu vay, viéc tang thoi
gian thi khong anh huong nhleu dén hiéu suét tach. Do d6, lay thoi gian 1a 30 phut 1a mirc thoi gian toi wu

dé tién hanh cho thi nghiém tiép theo.

100 97,82 98.002
80
37.38
15 30 45 60

Tho1i gian(phut)

éu suat(%)
()
S

Hi
IS
(=)

N
(=]

W Hiéu suét tach(%)

Hinh 3: Biéu d6 thé hién bang thoi gian tich nhém nhya va gidy ra khoi vo hop sira

3.3 Anh hwéng ciia ty 16 miu va dung dich dén hiéu suit tach

Véi timg ty 16 mau va dung dich khac nhau (1:05, 1:10, 1:15, 1:20, 1:25 va 1:30 (g/ml)), thi nghiém duoc thyc
hién véi diéu kién duoc xac dinh & thi nghiém trén vai nhiét do 1a 70°C va thoi gian 1a 30 pht, tinh theo thanh
phan khéi luong, ndng do6 1a 5 M, xac dinh dugc hiéu suat tach ciia vo hop sita. Khi ting ty 1& dung dich thi
hiéu suét tch cc thanh phﬁn v6 hop sita cling tang dan, 1an luot 12 8,06% & 1:5; dat 35,24% & 1:10, dat 58,7%
& 1:15 va dat 77,7% & 1:20. O ty 1€ 1:25 (g/ml) hi¢u Sut phéan tach dat cao nhét véi 97,82%, trong d6, hon
hop nhom nhua 1a 34,1% tuong tng la 0,68g (ké ca lugng nhém sau khi chuan do tinh toan dugc), gidy la
63,7% tuong tmg 1a 1,27g), tinh theo thanh phan khdi lugng. Khi ting ty 1& 1én 1:30 thi mic chénh léch vé
hiéu suét tach so voi ty 1¢ 1:25 1a khong dang ké (dat 97 ,3%). Do vay, voi ty 1& 1:25 duge dung cho cac thi
nghiém tlep theo nhu 1a mot mure ty 1€ t61 wu. Két qué cu thé duoc thé hién qua Hinh 4.
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Hinh 4: Hiéu suat thu hdi ba thanh phan nhya/nhom-nhya/gidy theo timg ty 1& mau/dung dich (g/ml)

3.4 Anh huéng ciia nhi¢t do dén hiéu suit tich

Cho 2 g mau vao 50 ml dung dich (ty 1¢ 1:25) véi thoi gian la 30 phut, 1an luot thay di céc nhiét do 1a
30°C, 50°C, 60°C, 70°C (Hinh 5). Hié}u sudt thay d6i lan lugt theo tirng moc nhiét 46 sau: 47,024%; 80,28%;
85,23%; 97,82%, tinh theo thanh phan khoi hrqqg. Nhu vay, ¢ nhi’ét d6 70°C thi hi¢u suat tégh vo hop stra
la hiéu qua nhat véi 97,8%, dugce dung nhu 1a dieu kién nhiét do toi wu cho cac thi nghiém tiép theo.
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Hinh 5: Biéu d6 thé hién nhiét d6 taich nhém nhya va gidy

3.5 Anh hudng ciia kich thwée miu vé hp sira dén hi¢u suit tach

O cac thi nghiém trén di tim ra dugc cac diéu kién téi vu 1a ndng d6 5 M, nhiét d6 1a 70°C, ty 1& 1a 1:25,
thoi gian 1a 30 phit. Céc kich thude vo hop sita duge danh gia nhu 1a mot diéu kién anh huong dén hiéu
suét tach, thé hién qua 3 kich thudc 1x1, 1x2, 1x3 cm. Véi cac kich thude khac nhau, higu sut phén tach
cling thay doi 1an luot 12 97,8%; 94,9%; 87,5% tuong tmg véi 3 kich thude 1x1, 1x2, 1x3 cm, tinh theo
khdi lugng thanh phan (Hinh 6). Vay, & diéu kién nay, sir dung kich thudc 1x1 cm dat hiéu suat phéan tach
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1 97,8% dugc xem la diéu kién t6i wu. Hinh 7 mé ta cac thanh phan vo hop sira sau khi tach bao gdm: phan
hon hgp nhom nhya, phéan gidy va nhya.
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Kich thude mau vo hop sira (cm)

Hinh 7: Céc thanh phan vo hop sita sau khi tach bao gom:
phén hon hop nhom - nhya (trai), phan giay (gitra) va nhua (phai)

4. KET LUAN

Dé tai nghién ciru da dat dwoc muc tiéu d& ra trong viéc nghién ciru phuong phap méi c6 thé tach duoc
nhdm nhwa va gidy ra khoi vo hop sita. Két qua thu duoc caa dé tai thi nghiém nay 1a do thu hdi nhém nhua
va gidy dat 97,82% ¢ nhitng diéu kién téi wu nhu thoi gian 1a 30°C, ty 1é mau va dung dich 1a 1:25 g/ml,
ndng d6 cua dung dich NH4OH 12 5 M va cudi cing 1a kich thuéc mau (1x1 cm). Day 1a nghién ctru dau
tién tién hanh & Viét Nam ddi véi viéc thu hdi nhom (Al) va tach nhya vo hop sita thai bo nham ting cuong
chat lugng tai ché va thu hdi tai nguyén.
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LOI CAM ON

D¢ hoan thanh dé tai nay, chiing em xin chan thanh cam on ¢6 Nguyén Thi Thanh Triic thuoc Vién Khoa
hoc Cong ngh¢ va Quan ly Méi truong. C6 da truc tiep hudng dan ching em trong suot qua trinh nghién
ctu. Ngoai ra ching em xin cam on chén thanh den cac quy thay c6 phan bién da gop ¥ kien quy bau dé
hoan thién dé tai nay.
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UNG DUNG GIS TRONG CONG TAC QUAN LY HE THONG THU GOM CHAT
THAI RAN O THANH PHO PLEIKU, TINH GIA LAI

HUYNH CONG LUCY, NGUYEN THI LINH NHI!, TRAN BUI NGQC PHUONG,
TRINH THI ANH TUYETZ, PHAN TRAN XUAN NHI}, NGUYEN TRAN HA VY!
YWién Khoa hoc Cong nghé va Quan Iy Méi truong, Trieong Pai hoc Cong nghiép Thanh pho Ho Chi Minh
huynhcongluc@iuh.edu.vn

Tom tit. Bai nghién ciru trinh bay mot cach tiép can twong ddi mai trong thuc tién cong tac quan Iy hé
théng thu gom chét thai rin & thanh phd Pleiku, d6 1a vach lai tuyén thu gom va chon ra tuyén thu gom téi
vu vé doan duong va thoi gian. Viéc tng dung ky thuat phan tich khong gian trong hé thong thong tin dia
Iy (GIS) da danh gia dwoc hién trang cua hé thdng thu gom — van chuyén chét thai rin trén dia ban thanh
phd. Nghién ciru da xay dung duoc cac ban @ hién trang khdi luong chét thai ran, vach ra 5 tuyén duong
thu gom va b tri lai 414 thang rac sao cho hop 1y dé qué trinh thu gom chat thai rin dat hiéu qua téi wu
nhét, thiic day thanh phé Pleiku ngay cang phét trién.

Tir khoa. Thanh phd Pleiku, hé thong thong tin dia 1y, hé théng thu gom, chét thai rin

APPLICATION OF GIS IN THE MANAGEMENT OF SOLID WASTE
COLLECTION SYSTEM IN PLEIKU CITY, GIA LAI PROVINCE

Abstract. The paper presents a relatively new approach to solid waste collection system management
practices in Pleiku city, which is, redrawing the collection route and selecting the optimal collection route
for the road section and time. The application of spatial analysis techniques in the geographic information
system (GIS) has assessed the current state of the solid waste collection and transportation system in the
city. The study has established the solid waste volume status map, outlined 5 collection routes and
redeployed 414 garbage cans. The waste collection process is most effective, which promotes Pleiku city
increasingly developing.

Keywords. Pleiku city, geographic information system, collection system, solid waste

1 MO PAU

Thanh phé Pleiku dang trong giai doan cong nghiép hda — hién dai héa, 1a trung tam kinh té, chinh tri, van
héa, x& hoi cua tinh Gia Lai véi quy md dan s6 504.984 [1]. Do c6 mat do dan s6 dong, tap trung nhiéu hoat
dong kinh doanh, san xuit nén lwong chat thai ran (CTR) phat sinh tro thanh mdi quan tim cho cac co quan
quan ly cing nhu cong dong & dia phuong nay. Luong cht thai rin nay néu khong dugc quan ly tot s& anh
huéng xau dén sirc khoe cong dong va moi truong. COng tac git gin vé sinh moi truong trén dia ban thanh
phd Pleiku con nhiéu van dé bét cap, can quan tam giai quyét, dac biét la hé thdng trung chuyén CTR hién
nay. Cac xe thu gom thuc hién thu gom CTR tai ho gia dinh va trung chuyén tai cac diém hen trén duong, cac
xe nay ndi dudi nhau chd doi rat 1au tai diém hen gay can tro giao thong, roi vai nudc ri, bdc mui héi...anh
huong khong tét dén moi truong xung quanh. Do d6, viéc nghién ctru danh gia cac hoat dong cua hé thong
thu gom va trung chuyén hién tai, nham tim ra cach khic phuc 12 viéc 1am cap bach va rat can thiét.

Trong nhitng nim gan day, tng dung GIS trong viéc quan ly va xir Iy cac van dé kinh té, x& hoi va moi
truong ngay cang pho bién [2]. C6 nhiéu cong trinh nghién ciu cho thiy vai trd quan trong caa GIS trong
viéc quan 1y va qui hoach céc van dé lién quan dén CTR db thi. Trong sé d6, Nguyén Tién Hoang va céac
cong su da nghién ctru hai vin dé: xay dung co s dit liéu GIS vé hé thong thu gom CTR va tng dung GIS
thir nghiém sap xép lai hé théng thuing réc hién tai ¢ thanh phé Hué [3]. Py 1a cin ctr quan trong dé thanh
phd Hué tién hanh diéu chinh quy hoach mang lugi thu gom CTR hop ly. Mot nghién ctru dién hinh khac
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cua Bruce Gordon Wilson va Julie K Vincent cling su dung thiét bi GPS thu thap dir liéu va danh gia hiéu
gua hoat dong cua tram trung chuyén [4]. i )
Trong nghién ctru nay tac gia da tng dung ky thuat phan tich khong gian trong GIS dé vach ra cac tuyen
thu gom CTR hi¢u qua va bo tri lai cac thing rac cho pht hop véi thanh pho Pleiku. Két qua nghién cau la
co s gop phan ho trg cho cac nha quan ly dua ra quyet dinh doi vei viéc lya chon hé thong thu gom chat
thai ran tai thanh pho Pleiku phu hop véi dinh huéng phat trién ben viing, mang lai gia tri hai hoa ve cac
mat kinh té, x& hoi va méi truong.

2 DU LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Dir li€u

Co s dit ligu GIS vé h¢ thong thu gom chat thai ran tai thanh pho Pleiku gom cac thanh phan: dix liéu hanh
cl}inh 12 x&/phuong, hé thong giao thong, diém che, tram trung chuyén, hé thong thung rac, diém hen tap
két rac, bai chon lap rac. Moi thanh phan duoc tich hop hai loai dir liéu khéng gian va dir liéu thudc tinh.
Dir liéu duogc thu thap bang cac phuong phap quan s, diéu tra, do dat va duoc thu thap tir Phong Tai

nguyén va Méi truong thanh phd Pleiku va Cong ty c6 phan mdi truong do thi tinh Gia Lai trong nam 2020.
Dé tai sir dung phin mém ArcGIS 10.3 dé quan ly va phan tich di liéu.

2.2 Xay dung ban do hé théng thu gom chét thai ran

Céc ban do dia ly thong thuong va ban d6 GIS déu dugc xay dyng theo mot quy trinh nhat dinh. Nghién
ctru d3 stir dung phan mém ArcGIS dé bién tap noi dung ban do. Quy trinh xay dung ban d6 hé théng thu
gom chat thai ran tai thanh phd Pleiku duoc trinh bay trong So d6 1. Nghién ctu tap trung tng dung bai
toan phan tich khong gian (Network Analyst trong GIS) két hop cac phuong phap danh gia nhanh ngudn
phét sinh chat thai rin va tham khao y kién cong dong (vé khai liwong CTR, hoat déng thu gom, 16 trinh) dé
dua ra quyét dinh.

Panh gia nhanh Dir ligu ban do Dit liéu phong van
nguon phat sinh CTR - Dir liéu nén nguoi dan
- Dit liéu CTR

v
Phan tich khong gian
bang phan mém

” ArcGIS10.3

Cac yéu t6 P l N i
khach quan _ Keét qua so bo € i

A

Poi chiéu thuc té

A
Diéu chinh

Xuét ban dd

So d6 1: Quy trinh xay dung ban d6 hé théng thu gom chat thai ran
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3 KET QUA VA BAN LUAN
3.1 Panh gia hi¢n trang mang lw6i thu gom trén dia ban thanh phé
3.1.1 Panh gia va xay dung ban d6 khdi lwong chit thai rin trén cac phuong

Bin d6 khdi lugng chat thai ran phat sinh ra mi ngay trén cac phuong (Hinh 1) dva vao s6 ligu théng ké
vé tinh hinh chat thai ran trén dia ban thanh pho Pleiku nam 2020 [5].
BAN DO CHAT THAI RAN PHAT SINH
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Hinh 1: Khéi lugng chét thai rin phat sinh ra mdi ngay trén cac phudng

Luong phét sinh rac muc do thap roi vao cac xa Gao, lakenh, Chuhrong, Tan Son va phuong Dién Phu vi
dan s6 twong dbi it. Bac biét 4 xa nay khong sir dung dich vy thu gom vi ngudi dan & day da sé déu tu xu
ly rac, phuong phap chu yéu xir ly rac ¢ day 1a phuong phap dot.

Luong rac phét sinh muc do trung binh & cac phuong Déng Pa, Tay Son, Hoi Thuong, Hoi Pha, An Phi,
Hoa Lu, Tra Pa, Yén Thé, Théng Nhét, Iakring, Chi Lang, Tra B4, Chu A, Phu Dong.

Luong rac phat sinh mie do cao 1a xa Bién Ho 9,7 tan/ngay, phuong Dién Hong 19,3 tan/ngay. Lugng rac
thai phét sinh rat cao ¢ phuong Yén B 22,8 tin/ngay.

3.1.2 Ban dd cac tram trung chuyén trén dia ban thanh phd

BAN PO TRAM TRUNG CHUYEN
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Hinh 2: Ban d6 cac tram trung chuyén
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C6 43 tram trung chuyén duogc bé tri trén toan thanh phé duoc thanh 1ap dé phuc vu qua trinh thu gom CTR
trén dia ban. Cac tram trung chuyén chu yéu tap trung vao cac con duong Ién dé tao diéu kién thuan loi cho
qua trinh thu gom, c6 thé thu gom het ma khong anh huong dén giao thdng qua lai cua nguoi dan.

Tt ca rac déu duoc xe day tay cho vé tram trung chuyen sau d6 duoc bdc 18n xe cudn ép rac cho vé béi rac
nén cac tram trung chuyén phai bd tri sao cho xe ¢d thé chg duoc hét rac ma khdng 1am can tra giao théng
qua lai ciia nguoi dan. C4c tram trung chuyén thuong nam & goc duong, noi it xe qua lai, thua dan va c6
thé chira duoc lugng rac Ion dé khdng l1am anh hudng dén nguoi dan.

3.1.3 Ban db hi¢n trang mang lwéi thu gom chét thai rin
BAN DO HIEN TRANG MANG LU'G1 THU GOM CHAT THAI RAN
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Hinh 3: Ban db hién trang mang luéi thu gom CTRSH

Toan thanh phd hién nay bé tri 11 xe thu gom phén b déu & cac xa, phuong, riéng chi c6 4 xa (Gao, lakenh,
Chuhdrong va Tan Son) khong st dung dich vu thu gom [6].

Vi xe chiém dién tich twong d6i 16n nén céc tuyén thu gom duoc bd tri chu yéu tap trung & nhitng con
dudng chinh dé thuan lgi cho qua trinh luu thong.

Xe duoc bb tri thu gom chay qua cung mot tram trung chuyén nhiéu l1an va chay triing lap gita céc tuyen
dudng nén dan dén tinh trang tiéu ton nhién ligu, tidu ton thoi gian dan dén tiang chi phi thu gom van chuyén.
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3.2 X4y dung bin dd vach tuyén thu gom dé xuit
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Hinh 4: Tuyén thu gom t0i vu vé doan duong va thoi gian cua nam xe dé xuat

Dua vao dit lidu hién trang chat thai ran, cac tiéu chuan lya chon tuyén duong sau do sir dung chirc ning
phan tich mang ludi trong GIS da xay dung duoc tuyén duong di cho niam xe thu gom dam bao sao cho cac
xe nay c6 thé thu gom hét duge lugng rac thai phat sinh mdi ngay ma con ¢ dudng di tdi uu nhét va thoi
gian ngan nhat.

Tuyén s6 mot s& b tri cho xe di thu gom & bén phudng d6 12 Yén Thé, BPéng Da Bién HJ, Tra Pa.

Tuyén sé hai s& b tri cho xe thu gom & bén phuong d6 1a Théng Nhét, Hoa Lu, Yén B, Tay Son.

Tuyén s6 ba s& bé tri cho xe thu gom ¢ bén phuong An Pha, Chu A, Thing Loi, Phu Dong.

Tuyén s6 bén sé& bé tri cho xe thu gom & bén phuong Dién Hong, Hoi Thuong, Takring, Dién Phu.

Tuyén s6 nam sé& bé tri cho xe thu gom ¢ ba phuong Tra Ba, Chi Lang, Hoi Pha.
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Hinh 5: Biéu db thoi gian va quing dudng ciia ndm xe thu gom dugc dé xuit

Thoi gian xe chay tir diém bit dau tuyén thu gom dén diém cudi cua tuyén dao dong tir 45 dén 89 phut tiy
thuoc vao sb lwong rac ciia mdi xe va doan duong xe chay.

Mot chuyén thu gom c6 thé kéo dai tir 26 km dén 47 km.

Xe ba c6 quing duong dai hon xe hai nhung thoi gian di lai ngan hon xe hai vi xe ba c6 it tram trung chuyén
hon xe hai va cac tram trung chuyén cia xe ba duoc b tri gin nhau nén thoi gian xe ba dung lai dé 13y réc
it hon xe hai, thoi gian xe hai lay réc cac tram thi xe ba s& chay dugc quang duong dai hon.

Xe bén va xe nam cé quing duodng di tuong dbi gan nhau ma thoi gian xe bon lai 16n hon xe nam 1a do xe
bén lay réc tai cac tram trung chuyén c6 sé lugng rac 16n hon nén thoi gian bdc rac 1én xe 1au hon xe nam.

3.3 Ban @6 bb tri thung rac
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Hinh 6: BG tri thing rac cong cong d& xuat

Thyc hién chire ning Create point from lines trong ArcGIS dé b tri lai thing réc. Vi sé thiing réc cua thanh
pho hién co la 414 thing nén s& khong bo tri hai bén dudng ma chi bo tri mot bén duong. Vi so lugng hién
tai nén sé dé xuat mot bén duong dé thuan tién cho viéc bo tri lan sau. Véi 414 cai thung réac hién c6 nén
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dugc bd tri nam khip céac tuyén duong chinh voi khoang 150 mét dat mot thung va nguoi dan trong vong
ban kinh 75 mét ¢ thé di bo rac vao thing.

3.4 Panh gi tuyén thu gom dé xuit méi

Tir két qua dé xuat ban do tuyén thu gom di cho thay téng thoi gian thu gom chat thai ran va khoang céch
di chuyén dugc cai tién tét hon so voi tuyén thu gom thuc té dang duoc ap dung tai thanh phé Pleiku.
Viéc tng dung GIS trong cong tac quan ly chat thai ran tai thanh phd Pleiku 1a hét sirc can thiét vi GIS hd
trg cong tac quan ly dé dang hon, c6 thé nhin duoc téng thé hé thong thu gom va xem, chinh stra dugc thong
tin chi tiét timg diém thu gom hay céc tuyén van chuyén. GIS con hd trg cho cong tac quan ly tuyén duong
thu gom, tinh toan dwgc doan duong di chuyén ctia cac xe chd rac, toa do cac diém thu gom, tram trung
chuyén ma khdng can phai dén thuc dia.

4 KET LUAN

Qua nghién ctru danh gia va xay dung ban d6 quan Iy hé thng thu gom chét thai rin trén dia ban thanh ph
Pleiku dua dén nhitng két luan nhu sau:

Danh gia dugc hi¢n trang cua hé thong thu gom — van chuyén CTR cua cac phuong trong thanh phd. Bong
thoi qua do ta thay duogc uu, khuyét diém cua cong tac quan Iy he thong thu gom, vén chuyen CTR cua cac
phuong trong thanh phd, nghién ciru da 1ap dugc mot s6 ban d6 dé co cai nhin tong quét vé tinh trang phat
sinh chét thai, vach ra cac tuyén duong thu gom thich hop va bd tri lai thang rac sao cho hop ly dé quéa trinh
thu gom chét thai dat hiéu qua toi wu nhat, thac day thanh phd Pleiku ngay cang phat trién.

Xay dung dugc bd co so dit lieu khong gian cho hé théng thu gom — van chuyén CTR tai cac phuong trén
dja ban thanh phé Pleiku dé qua d6 hd trg cho cong tac quan ly hé théng thu gom — vén chuyén duoc tot
hon va dé xuét cac bién phap phan loai rac tai nguon, phan loai va hinh thirc luu trit rac thai, cac bién phap
hoan thién cong tac quan ly. Dé tir d6 khic phuc cac van dé kho khin va yéu kém trong qua trinh thu gom
— van chuyén.
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NGHIEN CUU MOT SO PAC PIEM CAU TRUC RUNG O TRANG THAI RUNG
I11A; TAI VUON QUOC GIA KON KA KINH, TINH GIA LAI

DANG LE THANH LIEN!, NGUYEN HOANG BAO KHOA!, NGUYEN THI LAN THUONG?,

NGUYEN MINH KY**

"Trwong Pai hoc Nong Lam TP. Ho Chi Minh
“ ngminhky @yahoo.com

Toém tit. Vuon Quéc gia Kon Ka Kinh 1a mét trong nhiing khu vuc bao ton da dang sinh hoc cia Viét
Nam, noi chira dung nhiéu gia tri khoa hoc. Nghién ctru nhdm muc dich danh gia dac diém cAu truc rimg &
trang thai rimg I11A3 tai Vuon Qudc gia Kon Ka Kinh, tinh Gia Lai. Trong d6, tién hanh thyc hién lap 6 6
tiéu chuan (0OTC) dién hinh dai dién cho tinh hinh sinh trudng cia trang thai rimg IIIA3 tai tiéu khu 432,
dién tich moi OTC tuong tmg 2.000 m? (40 m x 50 m) va 5 6 dang ban 25 m2 (5 m x 5 m). Cac thong sb do
dac gom dic dlem t6 thanh; mat do; do hon giao; phan bd trit luong theo cp (duong kinh (M/Dy,3); phéan bd
sO cdy theo cap chiéu cao (N%/Hyn), theo cap duong kinh (N%/Dy3) cua tang cay g 16n va mot s6 dic
diém tang cay tai sinh. Tai khu vuc nghién ciru, t6 thanh loai cay gd 16n xuét hién 28 loai thyc vat, trong
d6 co 4/28 loai tham gia vao cong thirc to thanh. Trit lugng binh quan 1a 239,3 m%ha, phan bd trit lugng
theo cap kinh 1a khong dong déu cap. Phan bd phan tram (%) sb cdy theo cap dudng kinh (N%/Dy 5) va theo
cip chiéu cao (N%/Hyn) c6 dang phan bd giam phu hop voi dic trung cua trang thai rimg ITIA 3. Lép ciy
tai sinh v6i 4 loai tham gia vao cong thirc to thanh nhu Ngat (Gironniera subaequalis Planch) chiém 5,8%,
Thdng nang (Dacrycarpus imbricatus (Blume) de Laub.) chiém 5,6%, Véi thudc (Schima wallichii Choisy)
chiém 5,6% va Dé xanh (Lithocarpus pseudosundaicus A. Camus.) chiém 5,5%. Mat do cay tai sinh day
13.053 cay'ha, chit luong cy tai sinh tai khu vie nghién ctru chu yéu 1a trang thai dang sinh truong t6t va co
nguodn gdc tir hat, tap trung & cap chiéu cao H<lm. Két qua ciia nghién ctru cho thay rimg tai khu vic didu
tra dang trong qua trinh phuc hoi va phat trién t6t. Pay 1a co s quan trong trong xay dung chinh sach quan
1y nhdm bao vé va phat trién bén vitng tai nguyen ru‘ng

Tir khéa. Vuon Quéc gia Kon Ka Kinh, phat trién bén vimg, tai nguyén rimg, ciu trac rimg, da dang sinh hoc.

STRUCTURAL CHARACTERISTICS OF FOREST STATE I11A3 IN KON KA

KINH NATIONAL PARK, GIA LAl PROVINCE

Abstract. Kon Ka Kinh National Park is one of the biodiversity conservation areas of Vietnam, which
contains many important scientific values. This study aims to assess the structural characteristics of forest
state 111A;z in Kon Ka Kinh National Park, Gia Lai province. The survey was conducted at six the standard
plots representing the growth of forest status I11Az in sub-area 432, the total area of each the standard plots
corresponds to 2,000 m? (40 m x 50 m) and five sub-plots in each plots 25 m? (5 m x 5 m). Measured
parameters include component characteristics; density; mixture; the possible reserve distribution according
to diameters (M/D1,3); distribution of plants according to height levels (N%/H.x,), diameter class (N%/D 3)
of the largely plant layer, and other characteristics of regeneration tree layers. There were 28 largely wooden
species in the studied area which 4/28 species are involved in the composition formula. The average volume
was 239.3 m®ha, and the distribution of volume according to the diameter category was different. The
percentage distribution (%) of trees by diameter class (N%/D. 3) and by height level (N%/H.») had a reduced
distribution consistent with the characteristics of forest status I11As. Regenerating trees include four species
participate in the composition formula, such as Gironniera subaequalis Planch (5.8%), Dacrycarpus
imbricatus (Blume) de Laub. (5.6%), Schima wallichii Choisy (5.6%) and Lithocarpus pseudosundaicus
A.Camus. (5.5%). The density of regenerated trees was equal to 13,053 trees/ha, the quality of regenerated
trees in the study area with a healthy status, and sources from seeds and concentrated at the height H <1 m.
The researching results showed that the forest situation is recovering and developing process. This is an
important basis for making management policies aim to protect and develop sustainable forest resources.
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1. GIOI THIEU

Tai nguyén rimg tu nhién c6 vai tro chi yéu trong cong tic phong hd, bao vé méi trudng sinh thai va bao
ton gia tri da dang sinh hoc [1, 19, 21]. Mttc d6 da dang sinh hoc v6n dugc xem 13 yéu té quan trong va gop
phan nang cao gia tri bao ton cac hé sinh thai [18]. Nhin chung, hoat dong danh gia bién dong tai nguyén
rimg c6 vai tro trong tim trong viéc bao ton va phat trién bén ving gia tri da dang sinh hoc [13]. C6 thé
théy viée trbng rung tai phan khu phuc hoi sinh thai rimg ddc dung gitp phu xanh dat tréng, chong lan
chiém va tai 1an chiém dét rimg; dong thoi bao ton ngudn gen, lam tang tinh da dang va phong phi thanh
phan cac loai cdy. Chinh vi 1€ do dén nay, hién c6 nhiéu cong trinh nghién ctru dac diém cau triic 1am phan,
su da dang sinh hoc dé dé xut giai phap thich hop [2, 5, 9, 10, 11, 17, 24].

Trong khi, Vuon Quéc gia (VQG) Kon Ka Kinh 12 mét trong nhﬁ’ng VQG dugc dua vao danh sach cac khu
rimg ddc dung nham bao ton rimg 4 nhiét d6i nui cao véi cac loai hat trin. Vudn chinh thirc thanh lap trén
co s¢ chuyén doi va nang cap tir Khu bao ton thién nhién Kon Ka Kinh véi dién tich 41.780 ha. Do dic diém
da dang vé dia hinh, khi hau va mot s6 yéu t6 khac, VQG Kon Ka Kinh c6 hé thuc vat rung rat phong phu;
noi hoi tu cac ludng thuc vét khac nhau, nhidu loai dic hiru va mot sb loai quy hiém thudc Sach do Viét
Nam va Thé giéi. Theo thong ké, hé dong thuc vat rung, gdm 652 loai thuc vat c6 mach, 42 loai thd, 160
loai chim, 51 loai bo sat va 209 loai [14]. Tuy nhién, nguén tai nguyén rung VQG Kon Ka Kinh dang dung
trude nhing thach thirc suy giam vé s6 lugng va chat lugng. Dé duy tri va bao vé tinh da dang cua VQG
nhu hién nay, cong tac 1am nghiép can tiép tuc ap dung cac bién phap k¥ thuat 1am sinh tac dong hop 1y,
dam bao tinh on dinh, tang cuong va phat huy cac chirc nang cia rung. Vi vy, nghién ctru déc diém céu
trac rumg la co s¢ quan trong giiip cac nha quan ly chu dong trong viéc xac lap cac ké hoach va Iya chon
bién phap ky thuét tac dong chinh xac vao rimg, gop phan quan 1y, bao vé va phat trién rimg bén viing. Muc
tiéu ciia nghién ctru nham xac dinh mot sé didc diém cau tric rimg & trang thai rimg 111A;z — truong hop dién
hinh tai VQG Kon Ka Kinh, tinh Gia Lai.

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

-béi tuong: Nghlen clru tap trung xac
dinh mot s6 dic diém céu tric rung 6 e ' 3 Bin db VQG Kon Ka Kinh
trang thai rimg I11A;z tai tiéu khu 432 <~ - 7
vé dic diém to thanh; mat do; do hon i Vit
giao; phan bd trit luong theo cap h v
duong kinh (M/D13); phan b s6 cay J
theo cap chidu cao (N%/Hw), theo
cp duodng kinh (N%/Dy3) cua tang
céy go lon va mot s6 dac diém tang S
cdy tai sinh nhu to thanh, mat do, | R ‘
phan bb cay tai sinh theo chét lugng, X > |

nguon goc va chi€u cao. ¢ 0/
. . J ( =
- Pham vi: VQG Kon Ka Kinh nam i

& toa do dia lytr 14°09'22” dén
14°29°52” vi dd Bac vatr |
108°15°26” dén 108°27°25” kinh do {
Dong (Hinh 1), toa lac vé phia Dong
Bic tinh Gia Lai, cach Thanh phd
Pleiku 50 km theo huéng Dong Bic.
VQG phan bé trén pham vi ranh giéi
cac huyén Kbang, Mang Yang va

bik Poa. .
Hinh 1: Ban d6 khu vyc nghién ctru ( VQG Kon Ka Kinh, 2019).
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2.2. Phwong phap thu thép so liéu

Can ctr cac nghién ctu trudce day [5, 8, 9, 10, 17], nghién ctru thuc hién 1ap 6 6 tiéu chuin (0OTC) dién hinh
dai dién cho tinh hinh sinh truéng cua trang thai rimg I11A3 tai tiéu khu 432 thudée VQG Kon Ka Kinh. Toa
d6 dia Iy VN2000 vi tri cac diém 1y mau (OTC) lan luot: X1 = 476560, Y1 = 1573904; X2 = 477462, Y2
= 1553510; X3 = 476723, Y3 = 1573280; X4 = 475236, Y4 = 1573328; X5 = 475667, Y5 = 1572877; X6
= 475130, Y6 = 1572694. Dién tich mdi OTC tuong tmg 2.000 m? (40 m x 50 m) va 5 6 dang ban 25 m?(5
m x 5 m) trén 6 OTC (Hinh 2).

40 m

T
v

Hinh 2: O tiéu chuén diéu tra thuc dia.
Trong mdi OTC, cac nhan t6 diéu tra ciia ting cay gd 16n va cay tai sinh dugce do dém theo quy trinh didu
tra rimg [4]. Cu thé, tién hanh diéu tra thanh phan loai cay g6 16n (duong kinh ngang nguc D13> 6,0 cm)
duoc théng ké theo loai. Danh lyc tén loai, chi va ho duoc xac dinh theo cac tai liéu Pham Hoang Ho (1999)
[16], Tran Hop va Nguyén Boi Quynh (2003) [20]. Chi ti€u Dy 3(cm) cua cay dugc xac dinh thong qua do
duo‘ng kinh ngang nguc than ciy theo hai chiéu Pong Ty va Nam Bic bang thude kep kinh voi @6 chinh
x4c 0,1 cm; chi tiéu chiéu cao viit ngon Hy, (m) ctia cdy duoc do dac bang thudc Blume - Leiss v6i do
chinh xac 0,5 m.
2.3. Phuong phip xir Iy s6 liéu
2.3.1. Phwong phdp tinh todn dic trung méu
Dbi v6i chi tiéu nhan td cu trac, & mdi OTC cac nhén td ciu tric duge tinh toan bao gom mat do (N),
duong kinh binh quén (Dy3), chiéu cao binh quan (Hw) va trir lugng (M). Xac dinh phan bb % sb cay theo
cap duong kinh (N%/Dy3), phan bb % s6 ciy theo cp chidu cao (N%/Hw), phén bo trir lugng theo cép
duong kinh (M/D13). Bong thoi, biéu dién phan bd ctia cac nhan td dugc 14p va tin suat (N%) twong Gng.
2.3.2. Té thanh lodi cdy
Nham xéc dinh to thanh loai cdy, nghién ctru str dung phuong phap xac dinh mirc d6 quan trong loai cay
g0 trong cac 6 do dém (Important Value - IV%) theo cong thic (1) cua [6]:
IV% = (Ni% + Gi%)/2 (1)
Trong do, IV% la ty 1€ t6 thanh loai i; Ni% la phan tram sb cay ctia loai i trong quan xa; Gi% la phan tram
tiét dién ngang cua loai i trong quan xa. Nhing loai cdy co gia tri IV% >5% dugc xem la loai ¢6 y nghia vé
mat sinh thai [7]. D6i véi nhom dudi 10 loai cay c6 tong IV% >50% téng ca thé tang cdy cao dugc xem 1a
nhom loai wu thé hay wu hop thuc vat [19].
2.3.3. D hén giao
Dé tinh toan do hdn giao (K), nghién ctru 4p dung cong thirc (2):
K=X/N (2
Trong do, K 1a do hén giao; X 1a téng s6 loai; N 1a téng ) cay. Voi, 0 <K < 1: Rung hon loai ¢6 loai hon
giao; 0 <K < 0,5: Rirng hdn loai c6 dd hdn giao thip; va 0,5 < K < 1: Rung hdn loai c6 dd hdn giao cao.
2.3.4. Xac dinh mdt dj
Tinh toan va xac dinh mat d6 (N/ha), nghién ctru str dung cong thirc (3):
N/ha =n/Sx10.000 (céy/ha) (3)
Trong d6, n: Tong s ca thé trong cac 6 tiéu chudn (cdy); S: Dién tich ctia 6 tiéu chuin (m?).
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2.3.5. Phéin bé ciy tdi sinh theo cdp chit lugng va nguo‘n géc

- Chét luong: Cay tai sinh phan theo cap chat lugng khoe va yéu.

- Nguon goc: Cay tai sinh phan theo cap tai sinh ngudn gdc hat va tai sinh choi.
2.3.6. Phén bé cdy tdi sinh theo cap chiéu cao

Dbi v6i cay c6 Diz< 6,0 cm duoc phan chia theo CApI: H< 1m, Cap II: 1 <H <2, Cap III: 2<H
<3m,CépIV:H>3m.
2.3.7. Phwong phdp thong ké
S liéu nghién ctru dugc thong ké va xtr 1y s6 liéu bang cac phan mém Excel 2010 va Statgraphic V.15.1
(StatPoint Technologies, Inc., Virginia, USA)

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pic diém céu tric ting ciy gb 16n Vuwon Qudc gia Kon Ka Kinh

3.1.1. Té thanh thue vit

T6 thanh thyc vét 1a nhan t6 quan trong trong cdu tric 1dm phan va cé vai trd anh huéng dén dic diém sinh
thai rimg. Hinh 3 thé hién t6 thanh thyc vat than gd ctia khu vic nghién ctru & VQG Kon Ka Kinh. Két qua
diéu tra tai 6 OTC cho thiy 28 loai v&i 989 ca thé dugc do dém. Trong d6, bao gdm 4/28 loai tham gia vao
t6 thanh loai thuc vat, c6 y nghia 16n vé mit sinh thai va 1a thanh phan chinh hinh thanh nén tan rimg.

®m Thong nang ®m Tram m D¢ xanh W Lat hoa m24Loai khac
19,0%

12,3%
58,7%

5,7%

Hinh 3: T thanh thuc vat than gd (Tn: Thong nang, Tr: Tram, Dx: Dé xanh, Lh: Lat hoa, Lk: Loai khéc).
Két qua tinh toan t6 thanh thuc vat than gd theo chi sb quan trong cho timg trang thai rimg c6 cong thirc:
IV% = 0,190 Tn + 0,123 Tr + 0,057 Dx + 0,053 Lh + 0,587 Lk. C6 thé thay, t6 thanh thuc vat biéu thi ty
trong ctia loai hay nhom loai cdy chiém trong 1am phan va 1a chi tiéu quan trong danh gia mirc d6 da dang
sinh hoc, tinh bén viing, 6n dinh hé sinh thai [17]. Nhiing loai cAy gb 16n c6 gié tri tham gia vao mat do rat
cao, dién hinh 1a sy hién dién cua loai L4t hoa (Chukrasia tabularis A. Juss.) (gd nhém T). Ngoai céc loai
c0 ty 1€ cao, nhom cac loai khac (Lk) chiém mot ty 1& 16n trong cong thirc t6 thanh loai (58,7%) nhung chi
s6 TV% cua ting loai twong ddi nho. Tuy véy, cac loai nay 1a thanh phan khong thé thiéu trong céu triic cia
rung cling nhu tao nén su da dang va phong phu cua céc loai trong khu vyuc nghién ctru. Tai khu vue nghién
ctru xuat hién loai cdy gd c6 gia tri kinh té cao nhu Son huyét (Melanorrhea USItata Wall) (g6 nhom I), Sén mat
(Shorea cochinchinensis Pierre) (go nhom II), v.v.. Do d6, nhu cau birc thiét cin néng cao hon nita cong tac bao
V€ rimg va gitr gin cac loai cay go co gia tri. Cu thé, thuc day vai tro cong ddng dan cu sinh sdng va c6 cac
hoat dong sinh ké gin 1ién v6i cac ngudn tai nguyén rimg [12]. Dong thoi tac dong cac bién phap k§ thuét
1am sinh dé tao diéu kién va khong gian cho cac loai c6 gia tri kinh té, quy hiém sinh truéng va phat trién.
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3.1.2. Dj hén giao ciia rieng

Két qua tinh toan d6 hdn giao vai gia tri K= 0,028 (0 < K< 0,5) cho théy rung tai khu vee VQG Kon Ka
Kinh c6 d6 hdn giao thap. V& 1au dai can c6 cac bién phap k¥ thuét 1am sinh phu hop nhu lam gidu rimg
béng mot sb loai cdy ban dia va cdc loai cy lam san ngoai 206. Qua d6 co thé cai thién sy da dang hé cay
g0 va cac san pham phu (qua, vo cay) co gia tri kinh té. Ngoai ra, cic bién phap lam nghiép cong dong
cling gop phan giam thiéu céc tac dong ti€u cyc cua con nguoi dén rimg, dam bao tinh 6n dinh va bén
vitng, tao diéu kién de rung phat trién theo hudng ty nhién.

3.1.3. Phiin bé % so cdy theo cap dwong kinh (N%/D: 3)

Nhin chung, két qua vé duong kinh cay ty 1& nghich véi s6 lugng cay (Hinh 4). Su phan bb % sb cay theo
cip duong kinh theo dang phan b giam, ¢ dinh 1éch trai. Hé sb bién dong chi tiéu duodng kinh 16n (CV =
56,5%) chiing to trang thai rirng tai khu vuc VQG Kon Ka Kinh c6 sy phan hoa 16n vé duong kinh, 16p cay
ké can dang vuon 1én va phat trién manh mé. Nhu vay, sé lugng cdy tap trung nhiéu & cép duong kinh
nhé cho thiy phul hop vé6i dic trung cua trang thai rimg I1IA3 & VQG Kon Ka Kinh.

N%
40
30

20 il N%

10 i
Cap D13 (cm)

11 23 35 47 59 71
~ Hinh4:Phan b6 % s6 cay theo cap duong kinh (N%/D13).
3.1.4. Phin bo % so cdy theo cap chiéu cao (N%/Hn)
N%
25
20 -

15 -

10

7 9 11 13 15 17 19

Hinh 5: Phan bb % sb cdy theo cap chiéu cao (N%/Hun).
Phan b6 % s6 cdy theo cap chidu cao co dang 1éch trai, chiéu cao trung binh va hé s6 bién dong (CV) kha
16n 14n luot 14 12,01 m va 24,5%. Hinh 5 cho thiy sb cay tap trung tai cip chiéu cao 10-12 m chiém ty 1&
cao nhét (23,3%), tuong tng s lwong 230 cay. Bién do bién dong vé chiéu cao 16n chi ra ring tai khu vuc
VQG Kon Ka Kinh dang bién dong manh va 16p ciy ké can pht trién rat tot. Nhin chung, rimg dang trong
qua trinh phuc hdi manh mé&, va c6 kha ning duy tri trang thai tot, dam bao do che phu cho tuong lai.
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3.1.5. Phéin bé trit lwong theo cap dwong kinh (M/D13)

Théng ké trlt lwong binh quan tai khu vuc VQG Kon Ka Kinh cé Kkét qua 239,3 m*/ha. So sanh sb lieu
nghién ctru tai VQG Ba Bé (Bic Kan) vé tong trit lugng dao dong trong khoang 72,5 - 251,4 m3/ha [5].

Diéu nay cho thay trir lugng céy dung dao dong trong khoang gia tri phén loai nhom rung giau cua Bo
Nong nghiép va Phat trién néng thon nam 2009 [3]. Phan bd trit luong theo cap kinh chi ra sy khong dong
déu giira cac cip. Su bién dong khong dong déu cua trir lugng theo cap kinh thé hién lam phan c6 16p céy
ké can kha manh mé& va da chiu tac dong lon cua moi truong. Trir lugng tép trung chu yéu & cac cip duong
kinh tir 20-50 cm va chiém ty 1& 62,7% tong trit lugng cua lam phéan (Hinh 6). Nguoc lai, & cap duong kinh
16n v6i trit lwong chiém ty 18 thip nhung c6 gia tri kinh té gd cao va gii vai trd quan trong trong viéc duy
tri hé sinh thai cling nhu tai sinh rung.

M (m?3/ha)

40
I | ‘ | | I CapD1,3(cm)

11 17 23 29 35 41 47 53 59 65 71

30

o Hinh 6: Phan b6 trit lugng theo cép duong kinh (M/Dy3).
3.2. Dic diém cau tric tang ciy tdi sinh Vudn Quoc gia Kon Ka Kinh
3.2.1. T6 thanh loai cdy tdi sinh

5,8%

5,6%

5,6%
5,5%

® Ngat

® Thong nang
= Véi thude

B D¢ xanh

m 32 Loai khac

Hinh 7: T thanh loai cay tai sinh dudi tan rimg.

Hinh 7 cho théy tai khu vuc nghién cou xuét hién 4/36 loai chiém vu thé nhu Ngat, Thong nang, Vi thude
va D¢ xanh. So sanh voi cong thir té thanh loai cua tang cdy gb 16n chi ra ting cay tai sinh dudi tan rimg
co su ke thira nguon gdc tai cho tir tang cay g0 16n nhu Thong nang, Tram hay Dé xanh. Mot s6 loai nhu
Ngat, Véi thude khong uu thé tang cay g0 nhung chiém ty 1¢ cao trong phan tai sinh. Su ké thira nay khong
hoan toan vi 6 sy xuat hién thém mot sé loai méi khac véi ting cay me va nguoc lai. Mat d6 cay tai sinh
rat day, 13.053 cay/ha (Bang 1) khing dinh rimg dang trong qué trinh phat trién va phuc hoi tot. Nhur vay,
su phan b cdy go tai sinh c6 y nghia quan trong trong qua trinh danh gia phuc héi tai nguyén rimg va dé
ra bién phap diéu chinh thich hop.
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3.2.2. Phén bé cdy tdi sinh theo chit luwong

Bang 1: Phan bd cdy tai sinh theo chit lugng dudi tan rimg.

Chat luong N (750 m?) N/ha N%
Khoe 899 11.987 91,8
Yéu 80 1.066 8,2
Tong 979 13.053 | 100,0

N: 86 lwong cdy tdi sinh (cdy); N/ha: Mt dg cdy tdi sinh (cdy/ha); N%: Ty 1é cdy tdi sinh (%)

Bang 1 cho théy s6 lugng cdy tai sinh co6 chat luong khoe chiém da sé v6oi mat do 11.987 cay/ha (chlém
91,8% tong 80 cay tai sinh), s6 lugng cdy tai sinh c6 pham chét yeu rat it v6i mat do 1.066 cdy/ha (chiém
8,2% tong sb cdy tai sinh). Qua do the hién chat lugng cay tai sinh t6t, thuc trang tai sinh tai khu vuc nghlen
ctiru 6 VQG Kon Ka Kinh dién ra rit manh mé&. Dic diém nay con mang y nghia quan trong trong viéc duy
tri sy phat trién bén ving cc tham thuc vat. Két qua thong ké mat do cay tai sinh day (13.053 cay/ha) do
d6 can cac bién phap tac dong tich cuc vao rung sém dé céy rung co thé sinh truong va phat trién tét. Co
thé thdy su can thiét tién trinh cham soc va nudi dudng dé tao tang cdy cao c6 pham chat tét trong twong
lai.
3.2.3. Phén bé cdy tdi sinh theo nguon goc

Béng 2: Phan bd cdy téi sinh theo ngudn gdc dudi tan rimg.
Ngudn gbc N (750 m?) N/ha N%
Hat 821 10.947 83,9
Choi 158 2.106 16,1
Tong 979 13.053 | 100,0

N: S6 lwgng cady tdi sinh (cdy); N/ha: Mdt dé cdy tdi sinh (cay/ha); N%: Ty Ié cdy tai sinh (%)

Két qua nghién ctru cho thiy cac cdy tai sinh tu nhién chii yéu c6 ngudn gbc tai sinh tir hat va chit luong
tdt (Bang 2). V& khi hau, VQG Kon Ka Kinh thuc vung khi hau nhiét déi gi6 mua, c¢6 2 mua rd rét; mua
mua kéo dai tir thang 5 dén thang 11 va mua kho bat dau tir thang 12 dén thang 4 nam sau. Nhiét do trung
binh ndm dao dong trong khoang 21- 25°C [15]. Diéu nay tao diéu kién sinh truong va phat trlen cua cdy
tai sinh tu nhién trong khu vyc VQG Kon Ka Kinh tuong db6i thuan loi. Co thé thiy ring, nguon gbc cay
tai sinh 1 nhan t& quyet dinh dic diém va tinh chit dién bién trang thai rimg ¢ tuong lai [22]. S6 luong cay
hat nhiéu hon cdy chdi thé hién rung it bi tac dong boi con ngudi. Nhu vdy, chinh cac tac dong c6 ngudn
gbc tu nhién 1én rimg din dén s6 lwong tai sinh hat nhiéu hon tai sinh chdi.

3.2.4. Phén bé cay tdi sinh theo chiéu cao

Béng 3: Phan bd cdy tai sinh theo chiéu cao dudi tan rimg.

48

Cép chiéu cao N (750 m?) N/ha N%
<1lm 751 10.013 | 76,7
1<H<2m 156 2.080 15,9
2<H<3m 33 440 3,4

>3m 39 520 4,0
Tong 979 13.053 | 100,0
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Sy phan bd cay gd tai sinh theo chiéu cao khong nhitng phan 4nh sinh trudng va phét trién 16p cy tai sinh,
ma con phan anh kha nang phuc hoi gi tri da dang tai nguyén rimg [8]. Bang 3 trinh bay phan b cay tai
sinh theo chiéu cao dudi tan ring & VQG Kon Ka Kinh. Ty 1¢ (%) céc loai wu thé c6 cap chiéu cao tai sinh
dugc thé hién lan lugt thi ty: 2<H<3m3,4%); >3 m (4,0%); 1 <H<2m (159%); <1m (76,7%).
Nhu véy, két qua ciy tai sinh tap trung chu yéu & cap chiéu cao H< 1 m (chlem ty 1& 76,7%) da thé hién
thuc trang tai sinh tai khu vuc nghién cuu dang dlen ra manh m&. Sy phéan bd cay tai sinh theo chleu cao
dam bao tinh lién tyc va kha nang tham gia vao tang tan chinh cua rimg trong twong lai. Do d6, can quan
tam céc bién phép tac dong diéu tiét cAu tric tang tan ctia 1am phan hop 1y theo hudng bén viing sinh thai.

4.KET LUAN

Tai khu vue nghién ctru 6 VQG Kon Ka Kinh, xudt hién 28 loai thuc vat véi 989 ca thé, trong do6 co 4/28
loai chiém wu thé. Trir luong binh quan tai khu vire nghién ctru 1a 239,3 m%ha. Phan bd trir luong theo cap
kinh 1a khéng dong déu cap. Do hon giao cua rimg thip voi gia tri K = 0,028. Phan bd % sb cay theo cép
duong kinh (N%/Dy 3) va theo cép chiéu cao (N%/Hyn) c6 dang phan bd giam phu hop véi dic trung cua
trang thai rung IITAs. Vé cdy tai sinh théng ké dugc 4/36 loai chiém uu thé bao gdm Ngat, Thong nang,
Vbi thude va Dé xanh. Mat d6 cdy tai sinh day 13.053 cay/ha, chat luong céy tai sinh tai khu vuc nghién ctu
0 trang thai khoe chiém phan 16n vai 91,8% tong sb cdy tai sinh va c6 nguén goc chu yéu tir hat, tap trung & cap
chiéu cao H < 1 m. Két qua nghién ctru 6 VQG Kon Ka Kinh cho thay rung dang trong qua trinh phat trién
va phuc hoi tét. Tuy nhién, & dam bao chat luong rimg cho twong lai can tién hanh cong tic cham soc, nudi
dudng rimg thich hop; xay dung chinh sach quan 1y bao vé va phat trién tai nguyén rimg bén vimg./.
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VAI TRO CUA CITRUS FIBER PEN CAC TINH CHAT CAU TRUC CUA
MAYONNAISE CHAY, IT BEO PUQC CHE BIEN TU DICH PAU VAN
VA DAU DUA
PHAM THI THANH HUONG", LAM NGQC MINH ANH!, NGO TRUNG CHANH?, NGUYEN
THI MINH NGUYET**

YWién Cong Nghé SN'inh hoc va Thuc Pham, Pai hoc Cé’ng Nghiép Ti’zdni‘z phé Hé Chi Minh, S6 12,
Nguyén Van Bdo, Phuong 4, Qudn Go Vap, Thanh pho Ho Chi Minh
*: nguyenthiminhnguyet@iuh.edu.vn

Tom tit. Trong nghién ctu nay, dich aquafaba tir dau van duoc sir dung dé thay thé tring / sita trong san
pham mayonnaise chay, it béo nham dép img xu huéng dinh dudng va sirc khoe trong cong dong an thuan
chay trong nhimg ndm gan day. Muyc tiéu cia nghién ctu 1a xac dinh vai tro cia Citrus fiber (CF) dén céc
tinh chét ciu trc cua mayonnaise chay, it béo tir dich aquafaba thu nhan tir dau van va dau dira. Tong cong
¢6 6 cong thire (CT) gom: 1 CT khong st dung CF (ddi chiing) va 5 CT tng véi ham luong CF 100 M40
va CF 300 FG lan luot duoc khao sat & cac muc 3 va 4% va phdi tron voi ty 16 2: 2% (% Klg). Cong thic
mayonnaise co ban (theo % Klg) bao gom: xanthan gum 0,3%, duong 9,5%, giam 4,5%, dau dira 4%, mudi
1,7%, bot mu tat 0,2%, acid citric 0,1%, chat bao quan tu nhién chiét xuat tir huong thao (R10) 0,035%,
chat mau ty nhién beta-carotene 0,0032% va dich aquafaba tir dau van dugc bd sung di 100%. Céc tinh
chat dic trung cia mayonnaise nhur kha ning giit nuéc, tao nhii va do bén nhii da duoc dbi sénh qua 6 CT.
Két qua cho thay CF c6 vai trd ddc biét trong viéc hinh thanh cau tric cua mayonnaise va & ham luong CF
300 ¢ muc 3 % dugc ghi nhan la thich hop nhét. M6 hinh Q10 cung da duoc st dung dé dy doan han st
dung thong qua danh gia chi s6 peroxide (PV) cta san phiam cudi cung (str dung 3% CF 300) giira mau c6
va khong cd sir dung R10. Nghién ctru c6 ¥ nghia trong viéc phat trién san pham mayonnaise hay céc loai
sét salad it béo tir thuc vat an toan, than thién vai méi trudng nham dap ing xu huéng tiéu ding thuc pham
chay dang gia ting dong thoi gop phé‘ln phét trién hé thdng thuc phiam bén virng.

T khoa. Aquafaba, mayonnaise khong trirng, mayonnaise it béo, citrus fiber.

ROLE OF CITRUS FIBER IN THE TEXTURAL PROPERTIES OF VEGAN AND
LOW-FAT MAYONNAISE MADE FROM LABLAB PURPUREUS AQUAFABA AND
COCONUT OIL

Abstract. In this study, the aquafaba derived from Lablab purpureus bean was used to replace eggs / milk
in low-fat, vegetarian mayonnaise in response to nutritional and health trends in the vegan community in
recent years. The objective of the study was to determine the role of Citrus fiber (CF) on the structural
properties of vegetarian mayonnaise with low-fat obtained from pea aquafaba water and coconut oil. A total
of 6 formulas (CTs) including: 1 CT without CF (control formula) and 5 CTs with CF content of 100 M40
and CF 300 FG, respectively, were investigated at 3 and 4 and mixed with a ratio of 2: 2% (by wt.). Basic
mayonnaise recipe (in % wt.) includes: xanthan gum 0,3%, sugar 9,5%, vinegar 4,5%, coconut oil 4%, salt
1,7%, mustard powder 0,2%, citric acid 0,1%, natural preservative extracted from rosemary (R10) 0,035%,
natural colorant beta-carotene 0,0032% and pea aquafaba water were fully supplemented with 100%. The
specific properties of mayonnaise such as water holding capacity, emulsifying capacity and emulsifying
staility were compared through 6 CTs. The results showed that CF has a special role in forming the structure
of low-fat mayonnaise and the content CF 300 of 3% was found to be the most suitable. The Q10 model
was also used to predict shelf life by evaluating the peroxide value (PV) of the final product (using 3% CF
300) between samples with and without using R10. The research is significant in developing safe and
environmentally friendly low-fat mayonnaise or salad dressings from plants to meet the growing trend of
vegetarian food consumption and contribute to the development of sustainable food system.

Keywords. Aquafaba, eggless mayonnaise, low-fat mayonnaise, citrus fiber.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 51



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

1. GIOI THIEU

Mayonnaise 1a mét loai gia vi béan rin, c6 tinh axit, duoc dénh gia cao trong viéc tao ra két cdu va huong vi
cho cac thyc pham khac nhu salad va banh mi sandwich. Trong cong thiic truyén thong, né chira 70% —
80% dau thyc vat, long do trimg, mubi, duong, giam va gia vi, dién hinh 1a ma tat [1]. Mayonnaise 12 mot
hé keo dugc hinh thanh béi nhiing giot dau nhii hoa c6 dang hinh cau trong mét pha nude dong nhat. Tinh
on dinh cua giot dau duoc thé hién chii yéu nho hoat dong nhii héa cua cac vi hat hinh thanh tir cac thanh
phan phosphoprotein va lipoprotein ty trong thap c6 trong 1ong dé trang [2]. Tuy nhién, tring ¢6 nhiéu kha
ning gy nhiém khuan Salmonella sp., gia thanh, ciing nhu do c6 ham lugng cholesterol cao nén long d6
trimng co thé gay ra cac chiing bénh vé tim mach, xo vira dong mach.

Dau déng vai trd quan trong ddi trong viéc 6n dinh cac dac tinh ciia mayonnaise nhu d6 nhét, két cau, do
bbi tron, hinh thirc, huong vi va thai han sir dung [3]. Do d6, diu dwoc sir dung véi ty 16 rat cao trong san
Xuit mayonnaise dé dam bao chit lugng va do 6n dinh cua san phim. Mayonnaise c6 lién quan dén céc vén
dé vé sirc khoe do c6 ham lugng cholesterol va chat béo cao [3]. Dau dira nguyén chat (VCO) néi tiéng voi
cac dic tinh doc ddo va da dugc chirng minh mot sé loi ich stc khoe nhu hoat dong khang khuan chéng lai
Clostridium difficile va cac hop chat hoat dong la axit lauric, axit capric va axit caprylic [4], dac tinh chdng
viém, giam dau va ha st da duoc xac dinh trong nghién cau trén chudt [5]. Hoat tinh khang khuan va kha
nang chéng oxy hoda cua VCO c6 thé lam ting gié tri cho cac san pham thyuc pham va nd c6 kha ning cao
trong viéc kéo dai thoi han sir dung cua mét s6 san pham thuc pham nhét dinh. Nhu cau vé VCO ngay cang
tang do cac ung dung tiém nang trong thuc pham chtic nang nhu banh mi, sita, ddu m& va nudc sot [6].

VCO c6 tiém ning duoc sir dung trong san XUt mayonnaise nhu mot thanh phan chtc ning [7].

Thuat ngir Aquafaba - mot chat long nhét duoc chiét xuit tir bat ky loai ddu dong hop hoic chat long chiét
dugc tir qua trinh ndu dau khé. Cac thudc tinh chire ning cua aquafaba khéac nhau tiy thudc vao thanh phan
hat dau, nhiét do, 4p suat, thoi gian niu va kiéu gen [8]. CAc tinh chat chiic ning tir aquafaba bao gom: chét
béo lién két, kha ning giit nudc, do hoa tan, ciing nhu kha ning tao gel, tao bot va nhii héa [9]. Do d6, n6
co thé duoc sir dung nhu mot nguyén ligu thay thé trang va da dugc dac biét quan tdm trong nhimng nim
gan day nhu nghién ctu cac tinh chat cau trdc cua aquafaba tir dau ga [10], dung aquafaba tur dau ngu dé
ché bién banh cupcake khdng trang [11]. Tuy nhién chua c6 cdng b sir dung aquafaba vao san xuét
mayonnaise khéng tring.

Citrus fiber (CF) chu yéu dwoc ciu tao tir cacbohydrat, chiém khoang 80% tong thanh phan. Cac
polysaccharid pho bién nhat trong citrus fiber 1a pectin (42,25%) va cellulose (15,95%). Do tinh axit va tich
dién (vi du axit galacturonic) cia cac thanh phan pectin, ching dwoc wng dung vi do nhét hodc dic tinh tao
keo biéu kién [12]. Do do, pectin trong citrus fiber c6 thé 1a mot yéu té gop phan hinh thanh cac dic tinh
chtrc ning cia no. Hemicellulose ciing chiém mot phan dang ké trong citrus fiber (khoang 10,06%).
Hemicellulose c6 d nhot biéu kién cao khi n6 hydrat hda va cé kha nang gitr nuéc cao do cau tric phan
nhanh, v6 dinh hinh va khong két tinh. Mac du thanh phan hda hoc khéc véi pectin, nhung hemicellulose
ciing c6 thé gop phan vao d nhot va kha ning giit nude cia citrus fiber. Chat xo trong cam quyt bao gom
c4c thanh phan xo khong hoa tan va/ hoac hda tan ciia cac loai trai ciy ho cam quyt nhur cam, chanh va buoi
[13].

Citrus fiber thé hién cac dic tinh luu bién ndi bat nhu gitp n dinh d6 nhét khi nhiét d6 tang [13], ting kha
ning giit nudc va truong nd, kha nang hap thu chét béo [14]. Do d6, n6 thuong dugc sir dung nhu mot chat
phu gia chirc nang dé cai thién két cau hoic dic tinh dinh dudng cua thuc pham. N6 ciing duoc sir dung
rong rai dé giam ham lwong chat béo c6 thé hip thu trong xdc xich va cac san pham thit khac, déng thoi cai
thién d6 6n dinh cua thyc pham nhu mot chét nhii hoa [15].

Ngay nay, con ngudi dang dan chuyén sang xu huéng an thuan chay, thay thé dan protein dong vat sang
protein thuc vat, giam lwong tiéu thy tring. Viéc cai tién lai cong thic caa mayonnaise tap trung vao viéc
giam luong hodc thay doi loai chat béo nham dap (ing nhu cu ciia ngudi tiéu dung vé mot san pham it chat
béo véi lugng lipid dang 1a thach thic cua nganh cong nghlep thuc pham, hudng dén phét trién cac san
pham lanh manh hon, "khong c6 ngudn gbc dong vat" va "ty nhién". Hon nita, mayonnaise khong tring
cling ¢6 thé tiét kiém chi phi hon theo quan diém cua nha san xuat vi qua trinh thanh tring s& khong can
thiét trong qua trinh san Xuat Mayonnaise chay, it béo dugc xem la phuong phap hi¢u qua Chuyen tir nguon
protein dong vt sang nguon protein thyc vat. Nghién ctu nay dugc thuc hién nham san xuat ra mot loai
s6t mayonnaise lanh manh c6 ham lwong cholesterol va chat béo thap, chira cac chat cé hoat tinh sinh hoc
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v6i cac noi dung nghién cau bao goém: 1) Xac dinh ty 1¢ dau nudce dé thu nhan dich dau c6 cac tinh chat bot
cao; 2) Khao sat cac yéu to anh hu’omg dén tinh chat cau trdc caa mayonaise; 3) Khao sat han sir dung cua
san pham mayonnaise cudi cuing khi ¢d va khdng cé sir dung chat bao quan tu nhién R10.

2. VAT LIEU VA PHUONG PHAP

Nguyén vat liéu

- D4u van thu mua tir cira hang nong san huyén buc Trong, Lam bong, Viét Nam.

- Chiét xuét tir hwong thao Fortium R10 Dry la san pham cua cong ty Kemin Industries, Inc., USA.

- Chit mau beta-carotene 1% CWS/M cua la san pham cua cong ty DSM Nutritional Products Ltd., USA.

- Citrus fiber (v6i tén thuong mai la Citri ’F|®) st dung gom 2 loai: CF 100 M40 va CF 300 FG do cong
ty Fiberstar, Inc. (Florida, USA) cung cap.

Chuan bi dich aquafaba tir dau van

X 1i ddu van: Pau van duoc phan loai nham loai bo céc hat 1ép, cac hat bi hu c6 chét lwong khdng tét. Sau
d6 dem dau xay thd (hat v& thanh 3 hodc 4 ménh, khdng xay min qua s& bi hd héa tinh bot khi niu) bang
may xay. Dinh lugng cic ty 1¢ dau: nuéc = 1:3, 1:4, 1.5, 1:6, 1:7 (w/w), ngdm dau vai nudc trong thoi gian
8 gio, Vot ra dé réo.

Nau dau: Cho d4u nuéc theo ty 1& vao ndi inox, va dun bang bép dién tir & cong suat 2000W dun cho dén
khi nudc soi, sau d6 ha xuéng 400W dun trong 45 phut. Day kin nap dé ngudi trén bép trong 15 phat dé
dau trich hét cac chat hoan toan, loc ndng bang ray va vai loc thu phan chat 1ong nhét cho vao cac tdi zip,
dé ngudi ¢ nhiét do phong va sau d6 bao quan ¢ -18°C. Phan dau da ludc chin dugc xir Iy dé dung trong
mot nghién ciru Khac.

Chuan bi mau mayonnaise

Cong thirc mayonnaise chay, it béo c6 céc thanh phan theo ty 18 (% w.) nhu sau: dich dau van 80 — 90%,
xanthan gum 0,3%, duong 9,5%, giam 4,5% (c6 ndng do acid acetic 1,5%), dau dira 4%, mubi 1,7%, mi
tat 0,2%, acid citric 0,1%, chat bao quan R10 0,035%, mau carotene tu nhién 0,0032%. Citrus fiber dwgc
str dung gom 2 loai CF100 M40 va CF300 FG véi céc ty 1é thay dbi theo cac cong thuc thi nghiém nhu mé
ta ¢ bang 1.

Bang 2 Cong thirc phéi tron mayonnaise

Thanh phﬁn PC CT1 CT2 CT3 CT4 CT5
CF 100 M40 - - - 3% 4% 2%
CF 300 FG - 3% 4% - - 2%
Xanthan gum 0,3%

Puwong 9,5%

Giam 4,5%

Dau dira 4%

Musi L7%

MU tat 0,2%

Acid citric oodé;/g 3

Chit bao quan 0 ’003203

Mau ty nhién g T eeD 0

Dich dau Bo6 sung du 100%

Mayonnaise chay it béo dugc ché bién bang cach thay thé hoan toan long do6 tring bang dich dau van da
chuan bi truéc d6. Cac mau mayonnaise duoc chuan bi bang may danh trung Bluestone BLB- 5251 (600W).
Mayonnaise dugc ché bién theo quy trinh 2 budc. Budc dau tién, ¥ lugng dudng tron déu véi xanthan gum
sau d6 cho vao 50ml phan dich dau d ra dong = dun s6i, ding may d4nh trimg danh 50 gidy. Budc thir
2, hdn hop dich dau (0 — 10°C) va phan duong con lai danh trong 1 phat. Sau d6 cho CF vao, danh tiép 1
phdt. Cho tiép hdn hop xanthan gum da duoc xir Iy & bude 1 vao, danh trong 2 phut. Bo sung tiép mudi,
mu tat, acid citric, chat bao quan R10, mau ty nhién betacarotene vao tron déu 30 gidy. Luong dau con lai
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dugc thém vao tir tir, danh trong 2 phit. Cudi cling cho gidm vao, danh 30 gidy. Vi cdng thic va trinh ty
ché bién trén san phém mayonnaise tir dich dau van dugc tao ra. Cac mau mayonnaise dugc chuyén vao
chai thuay tinh 1L c6 nap va bao quan trong ta lanh cho dén khi phan tich.

Xiac dinh kha ning tao bot (FC) va d bén bot (FS)

Kha ning tao bot (FC) va d6 bén bot (FS): Pugc do theo phuong phap cua Moito va cong su (2004).

Dich déu, sau khi dénh thi bot dugc chuyén nhanh tay va nhe nhang vao éng dong dung tich 250 ml. Ghi
nhan thé tich bot. Tong thoi gian ké tir khi bét dau chuyén bot vao dng dong dén khi ghi két qua khong qua
2 phut. Tiép tuc dé yén trong thoi gian 30 phat, ghi nhan két qua thé tich bot va thé tich serum tach ra thoi
diém nay.

Cong thire xac dinh FC va FS [16], [17]:
Thé tich bot sau khi ddnh—Thé tich dich trwéc khi danh
%) = : - X
FC ( /0) Thé tich dich trwéc khi danh 100 (1)
Thé tich bot d€ sau 30 phut
0p) = : X
FS ( /0) Thé tich bot ngay sau khi danh 100 (2)

Phuwong phap xac dinh protein hoa tan

Xéc dinh ham lugng protein hoa tan theo phuong phap Bradford (1976) [18]. Nguyén tac cia phuong phap
nay dua trén su thay doi budc song hap thu cuc dai cua thude nhuoém Coomassie Brilliant Blue khi tao phirc
hop Vvéi protein. Trong dung dich mang tinh acid khi chua két ndi véi protein thi thuéc nhuém ¢ dang mau
d6 va khi két hop voi protein thi thubc nhuém chuyén sang dang mau xanh duong va hap thu cuc dai ¢
budc séng 595nm. Tién hanh do mau bang may do quang (May quang phd UV-VIS, model: UVS-2800,
hdng san xuat: LABOMES — My), & budc song 595nm. Phuong trinh duong chuin thu dugc c6 dang
y=0,003x + 0,0024 (R? = 0,9984), trong dé: y (Abs): D6 hip thu ¢ budc song 595nm; x (Conc): ug/L. Hut
1ml mau dich dau dinh muc thanh 100ml bang nuée cat. Tién hanh cho tat ca céc ti 18 khao sat ddu: nudc
(1:3, 1:4, 1:5, 1:6, 1:7 w/w) dé tién hanh do x4c dinh saponin.

Phwong phap xac dinh ham lwgng saponin

Ham luong saponin dugc do theo phuong phap cua Gao Shanlin (2001) [19]. Nguyén tic ciia phuong phap
nay dua trén su thay doi budc song hap thu cuc dai cua dung dich vanillin acid acetic vai thude thir acid
percholoric (HCIO4) khi tao phirc hop véi saponin. Tién hanh do miu bang may do quang (May quang phd
UV-VIS, model: UVS-2800, hang san xuat: LABOMES — M), ¢ budc song 550nm. Phuong trinh duong
chuan c6 dang y=0,0167x +0,0017 (R? = 0,9960), trong d6: y (Abs): D6 hap thu & budc séng 550nm; x
(Conc): pg/L.

Phwong phap do kha nang giir nwéc (Water Holding Capacity, WHC)

Phuong phap do kha nang gitr nugc (Water Holding Capacity, WHC): Thuc hién theo phuong phap cua
Yao Lu va cong su (2020), c6 hiéu chinh. Céc nhii twong chira trong 6ng ly tam 10 ml va can (W,). Cac
mau duoc ly thm & 6.000 vong/phdt va 25°C trong 30 phit. Nudc thoat ra duoc loai bo, va khéi luong cua
céc gel con lai (voi dng ly tam) dugc can va ghi lai 13 W. WHC (%) ciia gel nhii twong dugc tinh theo cong
thae dudi [20]:

WHC (%) = %2

x 100 (3)

Phwong phap do do nhot caa Mayonnalse (Viscosity, )

Do CF anh huéng dang ké d6 nhét nén st dung 2 nhét ké khéc nhau. Mau ddi chimg duogc do bang nhét ké
Brookfield DV-E Viscometer v&i dau do 63. CAc mau mayonnaise CT1, CT2, CT3, CT4, CT5 dugc do
bang nhét ké Brookfield DV — 111 Ultra, sir dung dau do 03. CAc miu mayonnaise dugc chuan bi trong
becher 250 ml va do & nhiét do phong 25+1°C.

Phwong phap do kha nang tao nhii (Emulsifying Capacity)

Thyc hién theo phuong phép cia Rahmati va cong su (2018), co hi¢u chinh. Cho mayonnaise vao ng
nghiém va do chiéu cao cua tirng dng, sau dé thuc hién ly tim hé nhii 3000 vong/phut trong 2 phat. Kha
nang tao nhii duoc tinh bang céng thuc [21]:
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Chiéu cao hé nhii twvong sau ly tim

EC =

x 100 (4)

Chiéu cao hén hop ban dau
Phuwong phap do d bén nhii (Emulsifying Staility)
Thuc hién theo phuong phap ciia Rahmati va cong su (2018), ¢6 hiéu chinh. D6 6n dinh cta nhii twong (ES)
dbi vai nhiét do cao, duoc xac dinh trong cac nhil twong duoc gia nhiét ¢ 80°C trong 30 phut, va ly tam ¢

3000 vong/phut trong 2 phat. ES dugc tinh theo céng thac sau [21]:
ES = Chiéu cao nhii twong cudi cing % 100 (5)

Chiéu cao hoén hop ban dau
Phuwong phap khéo sat Aanh hwéng ciia nguyén liéu dén han sir dung

Xac dinh han sir dung theo phuong phap Q10: Q10 1a tdc do tang ciia phan wng khi nhiét d6 tang thém 10°C
(18 °F). Labuza da phat trién phuong trinh (6) cho tan sut thir nghiém:

f2 = fi X Q104/10 (6)
Trong d6 fi 12 thoi gian gitta cac lan thir nghiém & nhiét d6 cao hon, f2 & nhiét do thap hon va "delta" 1a sy
khac biét vé d6 C gitra hai phép the [22].
Céc mau mayonnaise sir dung 3% CF 300, c6 va khong c6 st dung R10 dugc luu trong 6ng nghiém thity
tinh c6 nap, duy tri mau bao quan trong ta Memmert (HCP 105 Humidity Chamber, M) & nhiét ¢ 40°C
va do am 90%RH va ta Shel Lab (FDA - S/N 04151404, M) dé duy tri mau bao quan & nhiét d6 50°C Vi
90 %RH. Dinh ky sau mdi ngay (24 gid) mau dugc lay dé danh gia muc do chat béo bi oxy héa théng qua
xac dinh chi s6 peroxide (PV).

e Phuong phiap AOAC (2000) xac dinh chi s peroxyde: can 5,00+0,05 g mau cho vao erlen cé nit
thay tinh 250 ml. Thém 30 ml CHsCOOH-CHClI; va lic déu dé hoa tan. Thém 0,5 ml dung dich KI b&o
hoa, d& yén va thinh thoang lic trong 1 phdt, va thém 30 ml H,O. Chuan d6 tir tir bang Na,S303 0,1M va
Iic manh cho dén khi chuan d6 mau vang. Thém 0,5 ml ho tinh bot 1%, lic manh giai phong hét 1, ra khoi
I6p CHCl3, cho dén khi mau xanh bién mat. Néu sir dung <0,5 ml Na,S,03 0,1M, lap lai phép xac dinh bang
Na,S,03 0,0lM.

Tién hanh xac dinh mau trang (phai <0,1 mL Na,S,03 0,1M). Trir phan chuan d6 phan mau thu.

Gia tri peroxyde (peroxyde tuong dwong mili / kg dau hoic chat béo) = S x M x 1000 / g mau (7)

Trong d6 S = ml Na,S,03 (MAu tring di hiéu chinh) va M = néng d6 mol cta dung dich Na,S,0s.

Phwong phap thu thip va xir Iy s liéu

Céc thi nghiém duoc b tri ngau nhién 1ap lai 3 Ién. Phuong phép phén tich phuong sai (ANOVA), su khac
bi¢t gilra cac nghiém thic LSD bang phan mem xu i so ligu Statgraphics Centurion XV.I (Statpoint
Technologies Inc., Warrenton, Virginia, USA), khac biét co6 y nghia thong ké ¢ urc o= 0,05.

3. KET QUA VA BAN LUAN

Tinh chét va thanh phén cia nguyén liéu

Hat dau vén co kich thudc trung binh: chiéu dai (10,50+0,90) mm, chiéu ngang (7,62+0,46) mm, chiéu day
(5,42+0,79) mm. Khéi lugng trung binh 100 hat dau van l1a (28,2+2,48) g, thé tich (24,83,11) ml, khoi
luong riéng (1,14+0,05) g/ml. Thanh phan dinh dudng ciia dau van xac dinh dugc nhu sau: ham lugng (theo
% wt.) d6 4m 9,77+0,11%, protein tong 24,61+17,43; chat béo: 15,58+0,72 va tro toan phan 3,33+0,20.

Khao sat ty 1€ dau: nuwéc

Bang 2 Anh huéng cua ty 16 dau: nudc dén kha ning tao bot va do bén bot

Ty 1€ ddu:nuwoéc FC (%) FS (%) Protein hoa Ham lwong
(wW/w) tan (ppb) Saponin (ppm)

1:3 354,67°+6,11 96,80%+2,03 14,77°£0,91 0,80°+0,06

1:4 336,00+14,42 85,22°+2,30 14,55%+0,52 0,95°+0,10

1:5 403,33%+13,01 93,12+0,32 9,47°+0,28 1,13%+0,02

1:6 326,67°+20,13 84,07°+3,33 12,70°+1,78 0,45%+0,09

1:7 182,679+16,17 65,47°£2,66 9,51°+1,46 0,35%+0,05
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1 Bang thé hién gid tri trung binh + d¢ léch chudn, cdc chir cdi a, b, ¢, d khdc nhau biéu thi su khdc
biét theo cot voi miee y nghia thong ké P-value <0,05

Két qua cho thay kha ning tao bot (FC) cua ty 18 1:5 dat gia tri cao nhét (403,33%) va c6 su khac biét. Bén
canh dé d6 bén bot (FS) dat gié tri cao nhat (96,80% va 93,12%) tai ty 1¢ 1:3 va 1:5 nhung khéng co6 sy
khéc biét co y nghia giira hai ty 1& nay. Két qua nay cd thé ly giai 1 do c6 lién quan dén d6 nhat, ham luong
protein hoa tan, saponin cua dich dau va kha nang gitr nudc cho protein. Protein trong dich dau c6 dac tinh
gilr nudce tdt, kha ning tao bot s& cao hon, bot bén va khong bi tach nuoc, tir d6 gitp tang do on dinh bot.
Ngoai ra theo tac gia Damodaran (2005), c6 hai qué trinh vi md gop phan gay mat 6n dinh bot: thoat nuéc
Iong va lam chin Ostwald hodc mét can bang khi, vi protein duoc hap phu vao mang ranh gisi khong khi-
chat 1ong, cac dic tinh hda ly va nhét caa mang protein c6 thé 1am giam toc do thoét chat long va giam mat
can d6i khi, va do d6 6n dinh bot [23].

Protein 16ng trang tring 1a chat tao bot tét vi chiing chtra 40 loai protein khac nhau trong dé dién hinh la
Ovalbumin va Conalbumin. Nhirng protein nay khong duoc tim thiy trong protein dau. Do d6 kha ning tao
bot va d6 bén bot cua dau van chiu anh huéng bai ham lwong protein hoa tan trong dich dau. Do hoa tan
protein bi anh huong bai cac yéu tb moi truong nhu pH, nhiét do, cuong do ion va ca phuong phap nau
[24]. Bé protein c6 dic tinh tao bot vuot troi, thi phai co ham lugng cao protein hoa tan trong pha long cling
nhu khd néng nhanh chong tao thanh mang bao quanh cac bong bong khi [25]. Do d6 phuong phap nau dau
dé trich ly protein hoa tan ciing rat quan trong. Vi vay, viéc xay tho dau trudc khi nau, s& 1am phé v so bo
thanh té bao cua hat dau, giam kich thuéc hat dau, viéc trich ly protein hoa tan va saponin cé trong hat dau
s& dé dang va hiéu qua hon.

Khi hat ¢au duoc ngadm va nau trong nudc ¢ nhiét do cao, cac hop chat dinh dudng khong bén viing s& bi
bién chét, cac hop chat bén véi nhiét s& con tdn dong trong dich dau sau khi nau, bao gom: Saponin, phenolic
va oligosacarit [26]. C4u triic hoa hoc saponin duoc goi I triterpene glycoside va bao gom céc aglycones
khong phan cuc két hop véi mét hodc nhiéu chudi duong [27]. Do su hién dién cua mot aglycone hoa tan
lipid va chudi dudng hoa tan trong nude, do d6 saponin ¢ tinh chét ludng tinh, 1 chat hoat dong bé mat
khong ion c6 tinh chat tao bot va tao nhii cho aquafaba [28]. Saponin hinh thanh cac mixen trong dung dich
nude, kich thude va cau tric cua chiing phu thudc vao loai saponin [29]. Trong qué trinh tao nhii hoic tao
bot, saponin hap thu vao giao dién dau/nuéc hoic khong khi/nudc, giam ning lugng bé mat va tao ra cac
giot bong bdng nho hon, phan tan rong hon. Sau khi hinh thanh bong bong, cac chat hoat dong bé mit tao
ra mot Iop phu bong bong, do dé giup cac hat phan tan déu trong dung dich, 6n dinh cau trac [30] Theo
Mitra va Dungan (1997), saponin bi anh huong bai nhiét d9, ndng d6 mudi, méi trudng nude niu va ngam
déu. Ham lugng saponin hay ndi cach khac 1a kich thudc cia cac mixen saponin tang manh theo nhiét do
nhét dinh  nhung n6 it phy thuoc vao ndng d6 mudi va pH, giam dang ké khi ting nong do muol [30]. Do
d6 viéc nau nudce dau ¢ nhiét do cao trong thoi gian dai; véi pH ciia nude binh thuong khdng can hiéu chinh
(pH 6,55) s& gilp cho viéc trich ly saponin hiéu qua nhat.

Tuy nhién, theo két qua tir bang 2 chling t6i nhan thay ty 1€ 1:5 c6 FC, FS, ham luong saponln (1,13 ppm)
cao nhit nhung lai c6 ham lugng protein hoa tan thip nhat (9,47 ppm). Nhu vay c6 thé n6i kha ning tao bot
cua dich dau chu yéu nho vao ham lugng saponin, khéng phai do protein nhu bot cua tring. Vi vay trong
nghién ciru nay, véi ti 1¢ ddu:nude 1a 1:5 da trich ly hiéu qua ham luong saponin cao nhat, FC va FS tot
nhét so véi céc ti 18 dau:nudc con lai, vi vay chon ti 1& dau:nude 1:5 1a thich hop dé cai thién tinh chét tao
bot ciing nhu c6 loi ich vé& mit kinh té trong san xuit céng nghiép. Nong do chét kho hoa tan ¢ ty 18 dau:
nude =1:5 xac dinh dugc la (3,0+0,0)°Bx.

Anh hwéng ciia bién phap xir li ddng héa dén dd nhét, kha ning giit nwrée- béo ciia dich ddu

Trong khao sét nay chi sir dung cong thirc tng ham lugng 2% CF 300 FG dé xac dinh dugc thiét bi danh
mayonnaise thich hop. Két qua khao sat nhu trinh bay & bang 3.
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Bang 3 Anh huong ciia bién phép xu 1y dong héa dén do nhét va kha ning giir nuéc — béo cua dich dau

Tén phuong phéap (PP) n (cP) WHC (%)

PP 1: Dung May danh trang 1152,00%+13,06 36,70°+0,46
PP 2: May xay sinh t6 1072,00°+23,55 40,68*+2,43
PP 3: May dong hoa 1099,25+42,91 42,37%42,22

2 Bang thé hién gid tri trung binh + do léch chudn, cdc chir cdi a, b, ¢, d khdc nhau biéu thi sy Khac
biét theo cot véi mirc y nghia thong ké P-value <0,05

Theo Wu va cong su (2009), kha ning gitr nuéc (WHC) dé cap dén kha nang c¢b dinh do am ciia cac mau
thu nghiém thang qua lyc mao dan, phan 6n phu thudce vao kich thuéc 16 [20]. Két qua nghién ctu cho
thay su khac biét vé WHC giira 3 phu(rng phap. WHC thap nhét (36,70°+0,46) tuong Ung véi PP1, trong
khi gia tri WHC nhan duoc tir PP2 va PP3 khong c6 su khéc biét c6 y nghia vé mit théng ké. Pang ghi
nhan 1a véi ciing ham lugng CF 300 FG 2% thi PP1 cho gié tri do nhot cao nhét (1152,00%+13,06). Tir hai
két quatrén cho thiy PP1 1a phuong phap danh mayonnaise hiéu qua nén duoc chon dé thuc hién cac nghién
ctru tiép theo.

Xiac dinh d9 nhét (Viscosity), kha ning nhii héa (Emulsifying Capacity) va dd bén nhi
(Emulsifying Staility)

Két qua trinh bay & bang 4 cho thy, do nhét cao nhét & CT2 va thap nhat 6 mau DC. Sy khac biét vé ham
luong cuaa hai loai CF 300 FG va CF 100 M40 trong moi céng thire dan dén d6 nhét caa cac cong thire khac

nhau. Khi str dung CF 300 FG cho CT1, CT2,CT5 gia tri do nh@“c xac dinh dugc cao khéc biét so véi mau
khi stir dung CF 100 M40 ¢ CT3 va CT4. Mau BC c6 d6 nhét thap nhat do khéng sur dung CF.

Bang 4 Gié tri &6 nhét, kha nang nhii hoa va d¢ bén nhii cia mayonnaise & cac c¢ong thirc thi nghiém

Cong thac Do nhét (cP) ES (%) EC (%)
BC 261,67%+29,02 73,22°+0,65 71,68%+1,11
cT1 2866,67°+12,22 100,00%+0,00 100,00%+0,00
CT?2 4952,00°t62,48 100,00%+0,00 100,00%+0,00
CT3 1813,33°+96,44 98,33%+0,72 97,08°+1,90
CT4 1848,00°+115,38 95,61°+1,86 93,28°+0,75
CT5 2937,67°+37,53 92,95°+1,86 95,69°+0,71

3 Bdng thé hién gia tri trung binh £ do léch chuadn, cdc chir cdi a, b, ¢, d khdc nhau biéu thi sy khdc
biét theo cot véi mire y nghia thong ké P-value <0,05

Rahmati va cong su (2018) cho rang xanthan gum c6 thé 1am ting d6 nhét caa mayonnaise [31]. CF 300
FG (ddng san xuat véi 15% xanthan gum) nén viéc bo sung xanthan gum gitp ting d6 nhét ciia mayonnaise
so vé6i dong CF 100 M40 (100% Citrus Fiber). Két qua nay ciing phu hop véi cong bé cua Mozafari va
cong su (2017) rang d6 nhét cua mayonnaise duoc tang 1én khi ting ham lugng xanthan gum [31].

Kha ning tao nhii twong dugc dinh nghia 1a kha ning cua nhii tuong giit lai hé thong caa n6 sau khi chiu
tac dong cua luc ly tdm [21]. Trong nghién ciru truée day cua Wallecan va cong su (2015) da thira nhan
rang CF c6 kha niang nhii hoa cao va tao tinh chat rat 6n dinh [32]. Két qua & khao séat nay cho thay mau
DC cho két qua ES, EC thap nhét va c6 sy khac biét nhét so véi mau khi ¢6 str dung CF, diéu ndy cho thay
CF anh huong rat 16n va gitp lam ting kha nang tao nhii twong cho mayonnaise. Khi sir dung CF 300 FG
3 % va 4% thi mayonnaise c6 ES va EC cuc dai (100%). Chi s6 EC va ES trinh bay & bang 4 cho thiy CF
300 FG c6 kha niang nhii hoa va d¢ bén nhii cao hon CF 100 M40. Giai thich diéu nay 1a do sy c6 mat cua
xanthan gum trong CF 300 FG va ciu tric dac biét cia xanthan gum di tao ra kha ning giit nuge t6t hon
so vgi CF 100 M40 (100% Citrus Fiber). Bén canh do, theo Rahmati va cong sw (2018) cho rang xanthan
gum co thé 1am tang do nhét cua dung dich va phét trién mot mang lugi han ché chuyén dong cua céc giot
dau dan dén lam tang rd rét kha nang tao nhii trong [21]. Do d6, néu cang giam CF 300 FG thay bang CF
100 M40 nhu CT5 thi kha ning tao nhil twong 14 thap nhat 13 hop ly. Tém lai, c6 thé két luan CF 300 FG la
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mot chat 6n dinh tuyét voi cho hé nhil twong mayonnaise nudc trong dau va cac san pham dang sét it béo
khac.
Du doan han sir dung
Qua trinh oxy h6a chat béo cia mayonnaise dan dén sy suy giam hwong vi, mui thom, mau sic, két cau va
lam mét di cac lipid khong bdo hoa da c6 lgi. Bén canh d6, qua trinh 6i héa s& hinh thanh cua céc hop chat
thir cap va tang kha ning gay doc hai dbi véi sirc khoe ctia nguoi tiéu ding [33]. Mot trong nhitng cach tiép
can pho bién nhat dé tranh hoac tri hodn qua trinh oxy hoa lipid 1a két hop céc chat chéng oxy hoéa [34].
Thong thuong, cac chat chong oxy hoa tong hop nhu BHT, BHA, TBHQ va propyl gallate (PG) da duoc
sir dung dé kiém soat qua trinh oxy hoa chat béo va tiét kiém hon cac chat ty nhién [35]. Tuy nhién, nhiing
chat chéng oxy hoa nay lai c6 nhig tac dong tiéu cuc dén sirc khoe con nguoi [33, 35]. Mot s6 nghién ciu
da duoc tién hanh trén céc loai thao moc va gia vi c6 chira cac hop chat chdng oxy héa [36]. Cay hwong
thao (Rosmarinus officinalis L.) da dwoc trong tir lau doi nho kha nang chéng oxy héa va khang khuan
manh mé& cta chung. Hon nira, hwong thao c6 mot sé hoat dong c6 loi nhu chdng viém, chdng co that, bao
vé gan, bao vé than kinh, giam duong huyét va chéng béo phi [37]. Do d6, chat bao quan tw nhién R10 chiét
Xuat tir hwong thao s& duoc str dung trong nghién ctu nay.
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Gi4 tri peroxyde la mot chi s6 ding dé theo doi giai doan chinh ciia qua trinh oxy hda chat béo va do nong
d6 peroxyde va hydroperoxyde. Céc thay ddi chi sb peroxyde (PV) duoc thé hién trong Hinh 1 va Hinh 2.
Theo Sgrensen va cong su (2010), lac dau, PV ting, sau d6 theo xu huéng giam dan va lai bt dau ting. Xu
huéng giam trong PV la do su phan hay chat béo, hydroperoxyde thanh cac manh thir cap va xu hudng ting
thir hai dugc cho 1a 1am gia ting toc d oxy hoa trong sudt thoi gian bao quan [37].
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Theo Wills va Cheong (1979), gia tri peroxyde t01 da xay ra truéc khi bt dau 6i thiu, nén phép do gia tri
peroxyde c6 thé duoc sir dung nhu mét chi s6 Ve thoi gian luu triv tlem ning trong cac mau mayonnaise
khéng 6i thiu. Gié tri peroxyde tang 1én s& chi ra raing mayonnaise van c6 thoi han sir dung tiém ning dang
ké trong khi gia tri peroxyde giam s& cho thy rang su 0i thiu s& xay ra trong mét thoi gian ngan [38].

Két qua thi nghiém cho thiy cac mau mayonnaise c6 gia tri peroxyde ting cao trudc khi bat dau 6i thiu.
Thoi han xuét hién huong vi 6i va mui dau caa mau mayonnaise khdng sir dung chat bao quan (MO) 1a 3
ngay & nhiét d6 40°C va 2 ngay & nhiét 6 50°C. Trong khi do, thoi han xuat hién huong vi 6i va mii dau
ctia mau mayonnaise ¢ bo sung R10 (M1) 1a 4 ngay & 40°C va 2 ngay & 50°C. Gia tri Q10 dugc tinh theo
cong thuc sau:

Q10- Mo—‘—150Va Q10- M1—‘—200
Thoi gian bao quan mayonnaise & nhiét @6 10°C (nhiét d6 ngan mat ti lanh) sé la:
A 40-10
fa—mo = fi—mo X Qfp_po = 3% 1,507 10 = 10,13 ngay
A 40-10

) fa- M1—f1 M1XQ10 M0_4><2 10 = 32,00 ngay
KEt qua du doan cho thayN, MAau mayonnaise ¢ st dung cha} bao quan tu nhién R10 c6 thoi gian bao quan
dai hon 3,16 1an so véi mau mayonnaise khong stir dung chat bao quan.

4. KET LUAN

Trong nhitng nim gan day, nganh cong nghiép ché blen thuc pham néi chung da c6 nhitng tién bo dang ké
trong viéc tao ra cac san pham thay thé trung ¢6 ngudn gdc tir thuc vat nham tich hop cac muc tiéu vé sic
khoe con ngudi, nhu cau dinh dudng va giam ganh nang cho nganh chin nubi. CF ¢é vai trd quan trong
trong viéc tao ra cu tric cho san phim mayonnaise chay twong duong v&i hé nhil twong ciia mayonnaise
truyén thong. Két qua cé thé dugc ap dung dé phét trién céc loai sot chat luong tt va dat chi tiéu dé thay
thé trimg 1a do hé nhii twong duoc hinh thanh c6 mot mang luéi ngdn cac giot nudc khdng két tu va két
dinh lai gitip cho mayonnaise c¢6 kha ning giir nuéc tét va do nhét 6n dinh. Nghién cau tiép theo can thuc
hién danh gia cam quan trén ddi twong ngudi tiéu ding néi chung, dac biét 1a déi tugng an chay.

LOI CAM ON

Cam on Truong Dai hoc Cong nghiép Thanh phé HO Chi Minh da hé tro kinh phi cho dé tai nghién cau
khoa hoc sinh vién ma so 21/1SHTPSV13, dong cam on Vién Cong ngh¢ Sinh hoc va Thyuc pham da tao
moi diéu kién thuan loi vé trang thiét bj dé chidng t6i hoan thanh nghién ctru nay.
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KHAO SAT CONG THU'C PHOI TRON VA CAU TRUC CUA SAN PHAM
THIT CHAY VEG PATTIES TU NGUYEN LIEU CHINH LA PAU PO
VA BAPAU NANH
NGUYEN HOANG TRUNG HUY?, TRUGNG HONG NHI*, LE THI THAO MY?,
NGUYEN THI MINH NGUYET!*
YWién Cong Nghé Sinh hoc va Thwe Pham, Pai hoc Cong Nghiép Thanh pho Ho Chi Minh
* nguyenthiminhnguyet@iuh.edu.vn

Tém tit. Thit chay veg patties duoc sir dung 1am “chét thay thé thit” trong banh burger c6 ngudn gbc
protein thyc vat do giau protein, it chit béo bao hoa, khong chira cholesterol va dinh dudng. Muc tiéu cua
nghién ctru 1a x4c dinh cong thirc phdi tron va ciu tric cta san pham thit chay veg patties khong pham mau
tir nguyén liéu chinh 1a d4u d6 va ba ddu nanh. Thanh phan nguyén liéu chinh dugc ¢d dinh gom 55% bot
dau do, 40% ba dau nanh, 5% dau dira (% khéi luong). Gia vi va cac thanh phén tao céu truc duoc st dung
bao gém soy protein, gluten lia mi, Citrus Fiber, xanthangum, nudc, mudi, tiéu, bot toi, tau ha ky,
Tastenrich solution B5 va U5, nudc. Muc tiéu phéi tron cua 5 cong can dat 1a chtra 60-65% am, 15-25%
protein, 2-5% lipid, 2-8% xo va 8-15% carbohydrate. Gia vi va thanh phan tao két ciu duoc thay d6i (%
theo trong lugng thanh phan chinh) trong 5 cong thirc dé dat duoc myc tiéu pha trén da dat ra. Tat ca cac
thanh phan sau khi dugc phdi tron dong déu sé dugc cho vao khudn dinh hinh mau thit c6 kich thude hinh
tru cao 10cm, dudng kinh 7,6cm. Cac thudce tinh cau tric nhu két ciu, mau sic, kha ning hap thu nudce, ciu
trac vi md va danh gia cam quan cua 5 cong thic khao sat da duoc thuc hién. Nghién ctru ndy cung cp
nhitng hiéu biét co gia tri vé ché bién cic san pham thay thé thit dong vat gop phan giam ganh niang cho
nganh chan nudi.

Tur khoa. thit thuc vat, veg patties, ba dau nanh, bot dau do, Citrus Fiber.

SURVEY ON THE MIXED FORMULA AND STRUCTURAL PROPERTIES OF
VEGAN MEAT "VEG PATTIES” MAINLY MADE FROM SMALL RED BEAN AND
SOYBEAN RESIDUE

Abstract. Veg patties are used as "meat substitutes” in veggie-based burgers because they are rich in
protein, low in saturated fat, cholesterol-free and nutritious. The objective of this work was to determine
the mixed formula and structure of the colorless veg patties from red bean meal and soybean residue
powder. The main ingredients are fixed, including 55% of small red bean meal, 40% of soybean residue
flour, 5% of coconut oil (% wt.). Spices and structural ingredients used include soy protein, wheat gluten,
Citrus Fiber, xanthan gum, water, salt, pepper, garlic powder, tofu, Tastenrich solution B5 and U5, and
water. Mixed goals need to reach 60-65% of moisture, 15-25% of protein, 2-5% of lipid, 2-8% of fiber, 8-
15% of carbohydrate. Spices and texturing ingredients are changed (% by main ingredient weight) in 5
recipes to achieve the mixed goal set. All ingredients after being mixed well will be put into the mold to
form meat samples with a cylindrical size 10cm high, 7,6cm diameter. Structural properties such as texture,
color, water absorption, microstructure and sensory evaluation of 5 survey formulas were performed. This
study provides valuable insights into the processing of animal meat substitutes that contribute to reducing
the burden on the livestock industry.

Keywords. vegan meat, veg patties, soybean residue (okara), small red bean meal, Citrus Fiber.

1 GIOI THIEU

Thit tr thue vat hi¢n dang la xu huéng phat trién trong nganh Cong ngh¢ thuc pham ctia Thé gi6i néi chung
va Viét Nam néi riéng, vi ddy 1a san pham “thit thay thé” hoan hao vé& gia tri kinh té, méi trudng va sirc
khoe cho ngudi tidu dung so voi cac san pham thit tir dong vat. Tiéu thu qua nhiéu thit va cac san pham tir
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thit thuong lién quan dén viéc st dung qua nhiéu nang lugng va chit béo, dan dén thira can, béo phi va tang
nguy co méc cac bénh man tinh, chéng han nhu bénh tim mach va tiéu duong loai 2. Ngoai ra, mot sb thanh
phan cua thit d6 va cac san pham thit qua ché bién c6 thé lam ting thém nguy co méc cac bénh trén va co
thé khién ngudi tiéu dung c6 nhiéu nguy c6 bi ung thu, dic biét 1a ung thu dai truc trang [1].

Thit chay c6 nhiéu thuat ngir pho bién nhu: san pham thay thé dong vat, san pham thay thé thit, thit twong
tu, thit thay thé, chat thay thé thit, thit gia, ... Thuat ngit “chat twong ty thit” ding dé chi céc sin pham thyc
pham khong chtra thit ¢6 nguon gbc dong vat, c6 huong vi, trai nghiém xuc giac, hinh dang va gia tri dinh
dudng tuong ty nhu cac san pham thit truyén théng. “Thit tir thuc vat” dugc xem 1a giai phap hiéu qua va
hiru ich dé cung cap nguon protein tir thye vat cho con nguoi, giam ap luc cho cac nganh cong nghiép, gop
phan giai quyét van dé luong thyc [2], dem dén ché d6 an udng lanh manh va san xuét lwong thuc bén ving
(3], [4].

Hién tai, trén thi trudng da co rat nhiéu thuong hiéu san Xuét ra cac san phém thit ttr thye vat. Hai thuong
hiéu nbi tiéng trong sb d6 1a Blendburger va Impossible Foods, dic biét Impossible Foods dd nghién ctru
va san xuit ra mot loai huong vi c6 mui twong ty nhu cic san pham thit tir dong vét (Leghemoglobin).
Hemoglobins thuc vat cong sinh, con dugc goi la Leghemoglobins, co trong cac ndt san & ré cla cdy ho
déu. Protein leghemoglobin (LegH) tir ddu nanh (Glycine max) dugc biéu hién trong PIChIa pastorls (Ché
pham LegH, LegH Prep) tao huong vi gidng nhu thit trong céc san pham thic phdm c6 ngudn gde thyc vat
[5].

Theo mot cudc khao sat ciia Benjamin M. Bohrer (2019), cac san phém thit tir thuc vat duoc lam ra tur cac
thanh chu yéu nhu 1a protein tur cac loai dau; chét béo tir dau hudng duong, dau hat cai, dau hat cai, dau
ngo, dau co, dau dira va dau dau nanh, chat két dinh 1a methylcellulose [6]. Trong nghién ciru nay, thanh
phan protein duge sir dung tir bi dau nanh va bot dau do; chat béo tir dau dira; chat két dinh 1a Citrus Fiber.
Thit c6 ngudn géc tir thyc vat chira (50%-80%) nudc, (10%-25%) protein thyc vat c6 két ciu, (4%-20%)
protein khong két cu, (3% -10%) huong liéu (0%-15%) chat béo, (1%-5%) chat tao bot, va (0%-0,5%)
chat tao mau, két hop cung cac ky thuat nhu dun, keo soi va té bao cit dé tao nén san pham thit tir thuc vat.
Protein tir thuc vat 1a nguon protein tét vi khong chira acid béo bdo hoa, cholesterol hodc purin  [7]. N6
cling cung cap nhiéu cac chat dinh dudng nhu cac hop chit tw nhién cé sin trong cac loai thyc vét va bd
sung chat xo trong ché do an uong Ngoai ra, ¢6 nhiéu nghién ctru cho thay loi ich cua ché do an thyc vat
trong ca viéc phong ngua va diéu tri suy tim va bénh mach mau ndo. Ché d¢ a an thyc vat co lién quan dén
viéc giam huyet ap, giam lipid mau hon so voi ché d an cac san pham c6 nguon goc tir dong vat va co loi
trong viéc kiém soat cAn ning, giam nguy co méc cac hoi chung chuyén hoa va bénh tiéu duong loai
2. Ching cung da duoc chimg minh la mét phuo‘ng phap diéu tri hiu qua trong quan ly bénh tiéu
dudng. Ché d6 in thyc vét mang lai loi ich trong viéc ngén ngira va giam va can dugc khuyén khich st
dung trong ché d6 an udng [8].

Okara (ba d4u nanh) 1a mot loai bot nhio rat giau chét xo (50%), chat dam (25%), chit béo (10%), vitamin
va cac nguyén t6 vi luong [9]. Protein chiém tir 15,2 dén 33,4% Okara (chat kho). Cac protein chinh l1a
globulin 7S va globulin 11S [10]. Ham luong protein ddu do dugc c¢b dic ndm trong khoang 57,38% —
72,68% tong ham lugng chét kho [11]. Protein dau ld mot thay thé ngay cang tang cho protein du nanh
do kha ning thich tig cao, it gay di tmg va chirc ning tot, va hau hét dugc sir dung két hop véi cac nguon
khac (vi du: gluten) dé cai thién cac thudc tinh dinh dudng va két ciu cua cac chit tuong tu thit [12]. Dau
dira da dugc chung minh 1a ¢6 1¢i cho strc khoe tim mach [13]. Vai tro cua dau dira trong cac cong thirc ché
bién tuong tu thit 1a gép phan vao do ngon, do mém, cam giac ngon miéng va giai phong huong vi cua san
pham 14 nhirng thudc tinh quan trong d6i v6i nguoi tidu dung dbi véi thit san pham.

Xo citrus (Citrus Fiber) di tir té bao thit qua, vo, mang thit qua va 16i cua cam, chanh, buoi va quyt. Xo
citrus chira carbohydrate, xo (xo hoa tan va khong hoa tan), protein va tro. Xo citrus cai thién chat luong
dinh dudng thong qua lam giam calories, béo va cholesterol. Dong thoi, no s€ gitp cit giam chi phi san
xuét cho san phim vi thay thé cac thanh phan nhu diu, tring, chit 6n dinh va chat nhii hoa [14].

Viée st dung thanh phan ba dau nanh trong nghién ctru 1a tan dung ngudn phé phy lidu trong cong nghiép
san xuat thyc pham, tin dung nguon thuc phdm giau xo tot cho stc khoe con nguol. V6i cac ndi dung trinh
bay trén, nghién ctru ndy huéng dén muc tiéu 1a xac dinh cong thirc phdi tron va ciu trac cua san pham thit
chay veg patties khong phdm mau tir nguyén liéu chinh 13 d4u d6 va ba dau nanh véi cac ndi dung nghién
ctru cy the nhu sau: 1) Xac dinh thanh phan nguyén liéu bot; 2) Tinh chit vat 1y ciia cac cong thirc thit chay
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veg patties khao sat; 3) Kha nang hap thu nudc ciia cac cong thirc thit chay veg patties khao sat; 4) Tinh
chat cau triic ctia cac cong thire thit chay veg patties khao sat.

2 VAT LIEU VA PHUONG PHAP
2.1 Nguyén vat liéu

Bi dau nanh thu 12 san pham thai ra tir qué trinh ché bién sira dau nanh tai bo phan cin tin Truong Pai hoc
Cong nghiép Thanh phé H6 Chi Minh. Pia chi: 12 Nguyén Vin Bao, phudng 4, quan Go Vap, Thanh ph
H6 Chi Minh.

Pau d6 kho dugc thu mua tir ctra hang nong san huyén Pirc Trong, Lim Pong, Viét Nam.

Dau dira nguyén chit Organic VIETCOCO: dung tich chai PET 250ml, do cong ty TNHH ché bién Dira
Luong Qudi. Pia chi: Lo A36-A37, KCN An Hiép, Ap Thuan Dién, Xa An Hiép, Huyén Chau Thanh, Tinh
Bén Tre, Viét Nam.

Mudi Tot Bac Liéu 1 san pham cta Cong Ty C6 Phan Mudi Bac Liéu

Ti€u den xay, tau hu ky, bot tdi Vianco dugc thu mua tai ctra hang Bach Hoa Xanh, dia chi san xuét: 864
Qudc 16 1A, Khu phé 7, Phuong Binh Trung Dong, Quéan Binh Tan, Thanh ph Ho Chi Minh.

Citrus Fiber 100 M40 (100% Citrus Fiber) va Citri-Fi 300 FG (ddng san xuét véi 15% Xanthangum), va
Xanthangum do Cong ty Anh Sang Chau A Asia Shine, dia chi: 353C Nguyén Trong Tuyén, Phuong 1,
Quén Tan Binh, TP. HCM cung cap.

Tastenrich solution B5 va U5 ¢6 ngudn gdc tir vi sinh vat, 1 san phim ciia cong ty Tastenrich dugc ding
nhu céc chit tao huong cho thit chay.

Soy protein, gluten laa mi do Cong ty TNHH KHCN Viét Pirc Nhét cung cap, dia chi: 89/3A Tan Tién,
Xuén Théi Bong, Héc Mon.

Céc héa chat phan tich thanh phan dinh dudng c6 xuat xi tir Trung Qudc va Viét Nam.

2.2 Phwong phap chuin bi thit chay veg patties

Budc 1: Chuin bi bot dau d6

Ngam dau: ngdm déu trong nudc sach, sau d6 nau dau véi ty 16 dau: nude = 1: 5 (w/w), thoi gian 8-10 gid
dé thuan loi trong qua trinh ndu. Khéi lugng dau cho mdi dot xir Iy 1a 1Kg.

Néu dau véi ty 1¢ dau: nudce = 1:5 (w/w) cho vao ndi inox, ddy nip. Gia nhiét bang bép dién tir & cong suat
2000W cho dén khi dau séi, sau d6 giam xudng cong suat 400W trong 45 phut. Tét bép dién va dé dau thém
15 phat. Thu hoi phé‘m dau da duoc niu chin, dé rao.

Sy dau: trai déu phan dau chin, rao 1én khay siy va sdy & nhiét do 85°C trong 18 gid. Hidu suit thu hdi bot
dau doé trung binh la (60,95 £ 3,00) %

Thu nhén bot ddu do: ding may xay Philip xay dau do di qua sdy, sau do6 riy qua khudn ry mesh size 80
tuong tng véi kich thudce 16 ray 1a 0.18mm.

Béo quan bot dau do min sau khi ray trong hdp kin va dat trong ngén mat tu lanh.

Buéc 2: Chuin bi ba diu nanh

Thu nhan 500 g ba tuoi va cho vao tui loc, rira bd dudi voi nudc dén khi nude trong, vét kho ba dau nanh.
Say ba dau da duoc rira sach vét rao ¢ nhiét do 85°C trong 4 gio. Ba sau khi sdy dugc 1am ngudi roi xay
min va ray qua khuon ray mesh size 80 twong tmg véi kich thudc 16 ray 1a 0.18mm.. Hidu suat thu hdi bot
bd dau nanh trung binh 1a (15,92 + 1,50)%. Ba dau nanh da qua xu 1y duoc bao quan trong hop va dat &
ngan mat tu lanh.

Budc 3: Chuin bi tau hii ky

Tau hi ky dwoc rira sach bang nude, sau d6 cho vao nude sbéi 100°C trong 3 phit, vét tau hu ky ra khay, dé
rdo nudc, xay nhuyén bang may xay Philip.

Buéc 4: Chuin bi hén hop nwéc phoi tron

Hon hop nudc dé phdi tron san pham bao gdom: nudc, Citrus fiber, dau dira, xanthangum (néu c6) va duoc
dinh luong theo cong thirc bang 1.

Cho Citrus fiber va xanthangum (néu c6) vao dung cu phdi tron. Cho tiép dau dira vao, dung diia thity tinh
danh déu hon hop dén khi tan Citrus fiber va xanthangum.Cho nudc vao hdn hop vira danh, sau d6 ding
may danh déu hén hop.
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Budc 5: Phoi tron thit chay

Tt ca cac thanh phan ciia cic cong thirc (trir cac thanh phan da c6 trong hdn hop nudc phdi tron) dugc can
dinh luong, sau d6 duoc tron déu hdn hop bot kho.

Cho hdn hop nude phdi tron vao hdn hop bot kho dé phdi tron va sir dung khudn dinh hinh miu thit c6 kich
thudc hinh try cao 10cm, duong kinh 7.6cm.

Can 100g mau cho vao khuon dinh hinh mau, nén dén khi chiéu cao mau 1a 2cm. Mau dugc dem di hép
trong 14 phit & 95°C. Sau d6 mau duoc 1am ngudi & nhiét d6 phong trong 15 phut. i v6i mau chién, sau
khi 1am ngudi mau dugc chién trong 1 phut 30 gidy ¢ nhiét do tir 120°C-130°C mdi mit, tong thoi gian
chién ctia mdi mau 1a 3 phut. Mau dugc 1am ngudi ¢ nhiét d6 phong trong 15 phut. Sau d6 dem mau di cap
dong & -25°C trong vong 48 gid. Trudc khi duge dem di phan tich, mau dugc nudng & 10 lam néng trudc &
220°C trong 15 phut.

2.3 Cong thirc phdi trén thit chay veg patties
Bang 1. Cdng thuc phéi tron hdn hop thit chay

Thanh phin CT1 CT2 CT3 CT4 CT5
Bot dau do 55
Ba diau nanh 40
Dau dira 5
Citrus Fiber 100M40 4% 4% - - -

300FG - - 4% 4% 4%

Xanthangum 2% 2% - - -
Soy protein 20% 35% 20% - 35%
Gluten IGa mi 30% 15% 25% 35% -
Tau hi ky 30% 30% - - -
Huwong thit 7%
Mubi 5%
Tiéu 3%
Bt toi 8%
Nuéc b sung 180%

Luu y: Hon hop nguyén ligu chinh dugc ¢6 dinh theo ty 1¢ bot dau do: ba dau nanh: dau dira = 55: 40: 5
(theo khoi lugng), cac nguyén liéu con lai tinh theo % tong khoi hon hgp nguyén li€u chinh.

2.4 Phwong phap xac dinh kha ning hap thu nwéc caa thit chay.

Mau thit chay 5g dugc lam & am trong 100 ml nuGc cit & 50°C trong 12 gio, sau d6 14y mau ra khoi nude
1am 4m va dé rdo nudc trong 15 phut. Cac két qua duoc tinh trung binh cua ba phép do [15].

Cong thirc x4c dinh kha nang hap thu nudc:
WAC = Khéi lwong mau sau khi lam dm — Khéi lwong mau truéc khi lam am

x 100 (%)

Khéi lwong mau trwdc khi lam am
2.5 Phwong phap xac dinh két cau cia thit chay.
Thyc hién theo phuong phép ctia Oni Yuliarti va cong sy (2020) ¢6 hiéu chinh. Cc ddc tinh két clu cia
thit chay (d6 cting, d¢ két dinh, d¢ dai, d0 co gian ) dugc phan tich ]oéng thiét bi Brookfield CT3 4500 voi
phan tich TPA (Texture Profile Analysis). Mau thit chay dugc chuan bi ¢ kich thudc hinh try 7,6% 2 cm
(Puodng kinh x Cao). Str dung mot déu do hinh tru ¢6 duong kinh 12,7 mm, cac mau duge nén hai lan dén
40% so v&i chi€u cao ban dau, toc do di chuyén c1‘"1a dau do 5,0 mm/s. Nhiét 36 moi truong ¢ phong do mau
duy tri 2541 °C [16]. Phép do dugc thuc hién 3 1an cho mdi cong thirc.
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Hinh 1. Hinh anh minh hoa phép do TPA ctia mu thit chay trén thiét bi Brookfield

2.6 Phwong phap xac dinh mau sic ciaa thit chay.

Thuyc hién theo phuong phap Oni Yuliarti va cong su (2020) phép do mau sdc dugce thuc hién bang may do
mau Konica Minolta CR410 duoc hiéu chuin bang tdm chuén tring L* = 87,5, a* = 0,3161, b* = 0,3233),
v6i viing do ¢6 duong kinh 8 mm. Panh gia mau sic (CIE L*, a*va b *) duogc do lan lugt trén bé mit cua
cac mau sau khi hip va cac mau sau khi chién. Cac phép do dugc thuc hién tai ba diém khéac nhau trén bé
mit ciia mdi mau [16].

2.7 Phwong phap xac dinh hoa ly

Po 4m cua nguyén liéu ban dau: Puoc xac dinh theo tiéu chuin Viét Nam (TCVN 9706:2013, ISO
711:1985) ¢6 hiu chinh.

Xac dinh ham lugng protein ciia hat dau dé bang phuong phap Kjeldahl: Theo tiéu chuan Viét Nam (TCVN
8125:2015; ISO 20483:2013) ¢6 hi€u chinh. Nguyén tic chung: V6 co hoa mau thir bang acid sulfuric dam
dic, nito c6 trong mau thir chuyén thanh amoni sulfat. Dung kiém dic day amoniac ra khoi amonium sulfate
trong may cit dam, tao thanh amonium hydroxyt, rdi dinh lugng bang acid.

Xéc dinh ham luong lipid bang phuong phap Soxhllet: Theo tiéu chuin nganh 10TCN 849:2006 vé tiéu
chuan nong san thyc phdm - Phuong phap xac dinh ham luong chat béo tho do B6 Nong nghiép va Phat
trién néng thon ban hanh.

Xac dinh ham luong tro bang phuong phap nung: Theo tiéu chuin Viét Nam (TCVN 8124:2009; ISO
2171:2007) ¢6 hiéu chinh.

3 KET QUA VA BAN LUAN
3.1 Thanh phan va hiéu suit thu hai cia nguyén liéu bot.
Bang 2. Thanh phan dinh dudng nguyén liéu bt

STT Thanh phin % Khoi lwgng % Chit khd
Pau do
1 Am 2,53+ 0,61 -
2  Protein 24,77 + 4,98 2542 +5,11
3 Lipid 3,45+ 1,26 3,54+0,3
4  Tro 6,81+ 0,19 6,98 + 0,19
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Ba dau nanh

1 Am 7,58 +0,6 -

2 Protein 15,62 + 3,61 16,90 £ 3,9
3 Lipid 8,94 £ 0,26 9,68 £ 0,35
4 Tro 2,82 +£0,08 3,06 = 0,09

Theo Bang 2 cho thiy bot dau do c6 ham lugng protein cao va dic biét 1a cac khoang chét thé hién qua
ham lugng tro tong sd. Ba dau nanh du 1a ngudn bi thai ra, nhung qua xir 1y va phan tich cho thiy con chira
ham luong dinh dudng rat cao, viéc tan dung ngudn bi vao ché bién thit chay s& 1a huéng di dap tmg xu
thé chung ciia hé thong thuyc pham cho toan cau trong tuong lai. Theo nghién ctru cia RM Guimardes va
cong su (2018) [17], thanh phan dinh dudng ciia bot ba dau nanh sau khi sdy chira khoang 25% protein va
10% lipid. Theo nghién ctru ciia Ranawati va cong su (2018) bdt ddu do chira khoang 22,53% protein,
2,70% tro va 1,11% lipid [18]. Su chénh I&ch ham luong dinh dudng do hai yéu té chinh 14 ngudn thu nhan
nguyén liéu khac nhau (ching phu thuc nhidu vao ngudn giéng, dit dai, thd nhudng, khi hau, diéu kién
canh tac) cling nhu anh hudng cia quy trinh xur Iy nguyén liéu. Vi dy, quy trinh thu nhan bot ba ddu nanh
anh huong do quy trinh rira ba; quy trinh thu nhan bot dau d6 anh huong do thoi gian ngam, quy trinh nu
(ty 18 nuwéc: dau, thoi gian nau, nhiét do niu); ca hai quy trinh déu anh hudng boi quy trinh sdy (nhiét do
sy, thoi gian sdy).
3.2 Mau sic
Bang 4 thé hién cac chi s mau sic (L*, a*, b*) cua lan luot cac mau hép va mau chién cia tirng cong thic.
Ca nam cong thirc cho thay sy khac biét dang ké vé cac chi s mau sic (p < 0,05). Chi s6 L* dai dién cho
d6 dam nhat ctia mau sic (0 =den va 100 = tréng); -a va +a dai dién cho xanh la cay va do; -b va +b dai
dién cho mau xanh lam va mau vang [19]. Do ddi twong nghién ctru ctia nghién ctru nay chua cé miu trong
tu trén thi trudng, nén mau duoc so sanh v4i mau blank (L*=287,5,a*=0,3161, b* =0,3233) dé dinh vi
mau trong khong gian mau L*a*b*.

Bang 3. Gia tri mau (L*, a*, b*, AE*) ctia cac cong thirc khao séat.

CoOng thure L* a* b* AE*
M4iu hap
CT1 58,47 + 1,57 3,99 + 0,38¢ 16,78 + 0,58 33,48 £1,32°
CT2 55,16 + 0,931 4,34 +0,21° 16,59 £+ 0,39¢ 36,43 £ 0,712
CT3 59,23 +1,80° 4,68 + 0,25° 17,22 +£0,67° 33,23 £ 1,69°
CT4 57,26 +1,71° 5,02 £ 0,28 17,28 + 0,51° 35,00 + 1,59°
CT5 61,17 +1,80% 4,28 +0,17° 18,66 + 0,50° 32,35+ 1,32°
Maiu chién
CT1 47,46 +1,78® 5,47 +0,61¢ 19,01 +1,30° 44,50 + 1,71%
CT2 45,77 + 1,33 5,85 + 0,43“ 16,95 + 1,76° 45,29 + 1,32
CT3 44,40 +1,38° 6,37 £0,27° 19,48 + 1,10° 47,56 + 1,552
CT4 48,70 + 2,572 5,92 + 0,28 17,33 £ 0,53° 42,79 + 2,37°
CT5 48,95 + 1,98° 5,98 + 0,51% 21,81 + 2,80° 44,56 + 2,05°

Bang thé hién gia tri trung binh = do léch chudn, cdc chir cdi a, b, ¢, d khéc nhau biéu thi su khac
biét theo cot voi mirc y nghia thong ké P-value <0,05.
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M1 CHIEN

M3 CHIEN

M4 CHIEN

i

M5 CHIEN |

Hinh 2. Hinh 4nh mo ta cdc mau thit hip va chién cia cac cong thirc thit chay khao sat

Déi véi tit ca mAu, khoang gia tri L* cao nhit khoang 61,17 (CT5), thip nhét 1a 55,16 (CT2) & mau hip va
L* cao nhat 1a 48,95 (CT5), L* thap nhat 1a 44,4 (CT3) cho thidy mau CT5 c6 do sang nhét trong tit ca cac
mau. Tét ca cac miu khao sat ¢ xu hudng 1éch vé mau dé (a* > 0) va mau vang (b* > 0). Cac thong sb
mau bi anh hudéng déng ké bai ham luong thanh phan cia cac cong thirc khao sat. Nghién ctru gan day chi
ra rang viéc co mit ciia soy protein trong thanh phan 1am sang mau ciia mau hon [20]. Céac cong thirc khao
sat c6 ham lugng soy protein khac nhau dan dén chi sé mau sic cua ching c6 su khac biét. Bén canh do,
ham lugng gluten anh huong dén gia tri L* cua cac mAu theo ti 16 thuan [19]. So sanh gitta mau hip va miu
chién, nghién ctru ctia Boukid va cong su (2020) chi ra rang viéc sir dung nhiét do cao (140-180°C) trong
qua trinh chién dan dén su thay d6i mau sic va su suy thoai cua sic t6 [12]. Do dé, c6 su khéac biét vé mau
sdc gitra hai loai mau hip va mau chién. D6 am ciing 13 yéu anh hudng dén sy thay ddi mau sic giita cac
mau. D6 4m anh hudng dén kha ning héap thy va khic xa anh sang cua cac mau [21]. Cac cong thirc khao
sat co kha nang hap thu nuéc khac nhau dugc biéu dién & Hinh 3, ¢6 su khac biét giita cic cong thirc nén
d6 am cua cac mau khac nhau din dén su khac biét giira cac cong thirc.

Tom lai, tht ca cac yéu t6 néu trén da anh hudng dén gia tri cua 4 thong s6 mau sic. Mau sic 1a mot trong
nhiing yéu t6 cam quan quan trong nhat anh huong dén gié tri thwong mai ciia san pham [21] nén muyc tiéu
ctia khao sat nay nham xac dinh cac chi s mau ctia san pham trong khong gian mau L*a*b*.

3.3 Kha niing hap thu nwéc — Water absorption capacity (WAC).

Kha ning hap thu nudc (WAC) duoc dinh nghia 1a luong nudc c6 thé giit lai trong ciu trac ciia mau chira
protein thuc vat sau khi dugc lam am [15]. Kha ning hap thu nudc cia cac cong thirc tir 158,36% dén
182,01% nhu Hinh 3. WAC cao nhat 1a CT1 va thap nhat 1a CT5. Sy khéc biét vé ham lugng ctia cac thanh
phan trong mdi cong thirc dan nén kha ning hip thu nudc ciia cac cong thirc khic nhau. Sy khac biét do
ham luong céc loai protein khac nhau (gluten va protein dau) trong mdi cong thirc va tuwong tic protein-
nuée [22]. Nghién ctru gan day cia ZubalaLutfi va cong su (2019) [23] cho thdy viéc c6 mit cia NaCl s&
lam tang sy hap thu nude ciia hdn hop c6 chira xanthangum. Céc nghién ctru ctia Schopf va cong su (2021)
ciing cho thay ring viéc bd sung gluten lam ting kha nang hap thu nudc ctia hdn hop [24]. Ngoai ra, trong
thanh phén cac cong thire (CT1, CT2, CT3, CT5) khao st con co soy protein, soy protein dugc sir dung vi
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dic tinh ctia n6 1a kha ning gitr nuéc [12], nghién ciru ciia Samard va cong su (2021) chi ra ring soy protein
cai thién kha nang giit nuéc ciia hdn hop chat trong t thit [15].

Dua vao ham luong thanh phan phdi tron cho thiy CT5 va CT4 lan luot dugc bd sung soy protein (35%)
va gluten (35%) nén kha nang hap thu nudc kém hon so v6i cac cong thie con lai. Ham lwong hdn hop
gluten va soy protein ciia CT3 1a 45% nén kha nang hap thu nudc trung binh. CT1 va CT2 ¢6 ham lugng
protein va soy protein cao nhit (50%), dugc bd sung xanthangum (2%) ma trong hdn hop cua cong thirc lai
c6 mat cua NaCl 1am tang kha nang hép thu nuée. Do d6, CT1 va CT2 c6 kha nang hap thu nudc cao nhit
trong nim cong thirc 1an lugt 1a 182% va 170,22%. WAC cao hon gitp ting cuong kha ning giit nudc cua
cac chét trong tu thit dan dén cac san phim dwoc danh gia cao hon [25].

WAC (%)
185
180
175
170
165
160
155

150

145

CT1 CT2 CT3 CT4 CT5

Hinh 3. Biéu d6 thé hién kha ning hp thu nudc cua cac cong thuc.
3.4 Tinh chat cau tric
Bang 4. Tinh chat cau trlic ciia cac mau khao sat

Cong thirc Do cirng (g) P két dinh Do co gidin Do dai (mJ)
(mm)
Miu hap
CT1 2960,50 + 0,46 +0,058  6,57+0,19% 86,86 +4,27"
124,43¢
CT2 3322,83 + 0,42 + 0,012 6,77 +0,28%8 9358+ 11,36"
298,99°
CT3 4007,50 + 0,46 + 0,012 6,71+0,212 120,64 + 5,90?
159,602
CT4 2463,17 + 0,42 + 0,012 6,07 £ 0,16° 60,77 + 2,66°
84,194
CT5 2582,5 + 39,59 0,25+ 0,03" 5,30 + 0,52¢ 33,75 + 0,97¢
Mau chién
CT1 3018,83 + 0,42 + 0,032 6,67 + 0,372 82,25 + 8,412
192,79P
CT2 3109,67+ 0,43+0,022  6,29+0,21®> 8250+ 4,782
129,107%
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CT3 3349,00 + 0,42 +0,01° 6,67 + 0,222 91,36 + 6,61%
52,032

CT4 3074,67 0,44 + 0,022 6,14 + 0,06" 81,16 + 6,632
210,75%

CT5 2220,00 0,13 £ 0,08° 4,05+ 0,31° 12,24 + 8,31°
126,19°

CT1 3018,83 + 0,42 + 0,032 6,67 +0,37° 82,25 + 8,412
192,79°

Badng thé hién gia tri trung binh £ do léch chudn, cdc chit cdi a, b, ¢, d khéc nhau biéu thi su khdc
biét theo cét, ciing 1 kiéu ché bién véi mirc ¥ nghia thong ké P-value <0,05.

Bang 4 14n luot biéu dién cac tinh chét ciu tric cia mau hép va mau chién. Thuat ngtt d6 cing dugc dinh
nghia 13 luc can thiét dé nén mot chat trong tu c6 kich thude giéng nhu mau 7,6 x 2 cm (duwdng kinh x cao)
bang dau do hinh tru ¢6 duong kinh 12,7 mm. Trong truong hop d6 dai va do co gién, ching duoc dinh
nghia 1a nang luong can thlet dé nghién mot chat tuong tw c6 kich thude 7,6 x 2 cm (duong kinh x cao) dén
trang thai san sang dé nudt va do co gidn 1a toc do tai d6 mot chat twong tu bi bién dang c6 kich thudc 7,6
x 2 cm (dudng kinh x cao) tr lai trang thai binh thudng ciia n6 sau khi lyc bién dang dugc loai bo [10].
Do két dinh duge dinh nghia 1a kha ning lién két bén trong dé tao nén ciu trac dong nhét cho san phim
[26].
Céc tinh chat céu triic giita cac cong thirc c6 su chénh 1éch dang ke (p <0,05). Sy chénh léch nay do su
khac biét Ve ham luong thanh phan giita cac cong thirc. Dbi v6i mau hdp, mau CT1 c6 thong sb cua cac
tinh chat ciu tric cao nhat (d6 cting 4007,5 g, 46 két dinh 0,46, d9 co gian 6,71 va d6 dai 120,64 mJ) trong
tat ca nam cong thirc. Do két dinh 0,25, d6 co gidn 5,30 mm va do dai 33,75 mJ caa CT5 la thdp nhit so
v6i cac cong thire con lai. Nghién ctru ctia Samard va cong su (2021) chi ra ring soy protein duoc thém vao
hon hop 1am ting cac tinh chét céu trac ctia mau; do cung, d6 dai va do két dinh tang khi mang luéi protein
manh hon [15]. Gluten duoc bo sung vao cac cong thirc dong vai tro 1a tic nhan lién két chinh trong hon
hop dé cai thién va 6n dinh tinh chat cau triic ciia cac mau [19]. Vi thé, theo Bang 1 ham luong thanh phan
cac nguyén liéu (soy protein, gluten) khac nhau dén dén su khac biét gitra khac mau. CT4 va CTS c¢6 ham
luong soy protein va gluten thap nhat (35%) nén ciu trac khong 6n dinh nhét.
Déi véi cac mau chién dugce chién tir 130-140°C, viée b6 sung dau hoc lipid trong qua trinh ché bién va
quy trinh xir 1y nhiét anh huéng dén ciu tric cia mau; anh huong dén su lién két giita cac dai phan tir va
sy hinh thanh sgi cho cac chat twong tu thit [27]. Trong cac cong thirc co mit cia gluten, theo nghién ctru
gan day chi ra rang trong qua trinh ché blen (chién), gluten da bi thay d6i dang ké; khi phan tich cau tric
béc 2 va tinh ki nudc ctia bé mit chi ra ring cac gluten bi bung ra va bi phan huy sau khi chién. Chién tao
nén mét mang ludi gluten 1ong 1€o va khong dong déu [28]. Qua trinh chién lam thay doi do a 4m cua mau,
do 4 am dugc ching minh lam thay (101 tinh chét cAu triic cia mau [19]. Do d6, tinh chat c4u tric cua cac
mAu chién co sy thay d6i so véi cac mau hép.
Toém lai, khi so sanh ndm cong thirc 6 ham lwong cac thanh phan khac nhau thi thu dugc cac mau san phdm
c6 cac tinh chit cau triic khac nhau. Sy két hop ciia 2 loai protein (soy protein va gluten lia mi) tao ra sy
thay d6i vé tinh chét ciu tric ctia cac chat tuong tu thit [10]. Do d6, dé nghién ctru san xuat san pham thit
chay veg patties c6 két cAu hoan chinh va 6n dinh can nghién ctru thém vé ham luong protein thuc vat (v
du: protein ho dau, protein lta mi,...). Ngoai ra, qua trinh ché bién (hép hodc chién) ciling anh hudng dén
tinh chat cu tric cta san pham thit chay.

4 KET LUAN

Két qua ciia nghién ctru niy cho thay tinh chit cdu tric, mau sic, kha nang hap thy nudc cua thit chay veg
patties phu thudc vao ham lugng protein va loai protein sur dung trong moi cong thirc. CT3 ¢6 bao gom hon
hop soy protein (20%) va gluten (25%) nén nhin chung cau trac, mau sac va kha nang hép thu nudc on
dinh. CT5 chi b6 sung 35% soy protein tao mau sang (L* ~ 61,17) va céu trac khong 6n dinh (d6 két dinh
0,25). Két qua ctia nghién ctru nay da cung cdp mot sb cong thirc phdi tron thit chay veg patties tir nguyén
lidu chinh 1a bot bd dau nanh va bot dau do; str dung mau sic tu nhién ciia ngudn nguyén lidu lam mau sic
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déc trung cua san pham. Bén canh d6 con cung cap mot so dir liéu vé tinh chat cu tric, mau sic va kha
nang hép thy nudc, 1am co s¢ dé phat trién dong san pham thit chay veg patties trong tuong lai. Nghién ctru
can duoc thuc hién danh gia cam quan su chdp nhan cua ngudi tiéu dung ddi v6i san pham thit chay veg
patties.

TAI LIEU THAM KHAO

[1] Salter, A., The effects of meat consumption on global health. Revue scientifique et technique (International Office
of Epizootics), 2018. 37(1): p. 47-55 0253-1933 https://doi.org/10.20506/rst.37.1.2739

[2] Sun, C., et al., Processing, quality, safety, and acceptance of meat analogue products. Engineering, 2020 2095-
8099 https://doi.org/10.1016/j.eng.2020.10.011

[3] Itkonen, S.T., et al., Partial Replacement of Animal Proteins with Plant Proteins for 12 Weeks Accelerates Bone
Turnover Among Healthy Adults: A Randomized Clinical Trial. The Journal of Nutrition, 2021. 151(1): p. 11-19 0022-
3166 https://doi.org/10.1093/jn/nxaa264

[4] Pintado, T. and G. Delgado-Pando, Towards more sustainable meat products: Extenders as a way of reducing
meat content. Foods, 2020. 9(8): p. 1044 https://doi.org/10.3390/foods9081044

[5] Fraser, R.Z., et al., Safety evaluation of soy leghemoglobin protein preparation derived from Pichia pastoris,
intended for use as a flavor catalyst in plant-based meat. International journal of toxicology, 2018. 37(3): p. 241-262
1091-5818 https://doi.org/10.1177/1091581818766318

[6] Bohrer, B.M., An investigation of the formulation and nutritional composition of modern meat analogue products.
Food Science and Human Wellness, 2019. 8(4): p. 320-329 2213-4530 https://doi.org/10.1016/j.fshw.2019.11.006
[7] Kyriakopoulou, K., B. Dekkers, and A.J. van der Goot, Plant-based meat analogues, in Sustainable meat
production and processing. 2019, Elsevier. p. 103-126 https://doi.org/10.1016/B978-0-12-814874-7.00006-7

[8] Zelber-Sagi, S., et al., High red and processed meat consumption is associated with non-alcoholic fatty liver
disease and insulin resistance. Journal of hepatology, 2018. 68(6): p. 1239-1246 0168-8278
https://doi.org/10.1016/j.jhep.2018.01.015

[9] Colletti, A., et al., Valorisation of by-products from soybean (Glycine max (L.) Merr.) processing. Molecules,
2020. 25(9): p. 2129 https://doi.org/10.3390/molecules25092129

[10] Singh, A., et al., Structural and functional analysis of various globulin proteins from soy seed. Critical reviews
in food science and nutrition, 2015. 55(11): p. 1491-1502 1040-8398 https://doi.org/10.1080/10408398.2012.700340
[11] Pifiuel, M.L., et al., Extraction of protein concentrate from red bean (Phaseolus vulgaris L.): Antioxidant activity
and inhibition of lipid peroxidation. 2019 2231-3354 https://doi.org/10.7324/JAPS.2019.90804

[12] Boukid, F., Plant-based meat analogues: From niche to mainstream. European Food Research and Technology,
2020: p. 1-12 1438-2385 https://doi.org/10.1007/s00217-020-03630-9

[13] Teng, M., et al., Impact of coconut oil consumption on cardiovascular health: a systematic review and meta-
analysis. Nutrition reviews, 2020. 78(3): p. 249-259 0029-6643 https://doi.org/10.1093/nutrit/nuz074

[14] Citri-Fi® Natural Citrus Fiber.

[15] Samard, S., et al., Influences of extrusion parameters on physicochemical properties of textured vegetable
proteins and its meatless burger patty. Food Science and Biotechnology, 2021: p. 1-9 2092-6456
https://doi.org/10.1007/s10068-021-00879-y

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 71


https://doi.org/10.20506/rst.37.1.2739
https://doi.org/10.1016/j.eng.2020.10.011
https://doi.org/10.1093/jn/nxaa264
https://doi.org/10.3390/foods9081044
https://doi.org/10.1177/1091581818766318
https://doi.org/10.1016/j.fshw.2019.11.006
https://doi.org/10.1016/B978-0-12-814874-7.00006-7
https://doi.org/10.1016/j.jhep.2018.01.015
https://doi.org/10.3390/molecules25092129
https://doi.org/10.1080/10408398.2012.700340
https://doi.org/10.7324/JAPS.2019.90804
https://doi.org/10.1007/s00217-020-03630-9
https://doi.org/10.1093/nutrit/nuz074
https://doi.org/10.1007/s10068-021-00879-y

Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

[16] Yuliarti, O., T.J.K. Kovis, and N.J. Yi, Structuring the meat analogue by using plant-based derived composites.
Journal of Food Engineering, 2021. 288: p. 110138 0260-8774 https://doi.org/10.1016/j.jfoodeng.2020.110138

[17] Guimardes, R.M., et al., Okara: A soybean by-product as an alternative to enrich vegetable paste. LWT, 2018.
92: p. 593-599 0023-6438 https://doi.org/10.1016/j.Iwt.2018.02.058

[18] Ratnawati, L., et al. Evaluation of physicochemical, functional and pasting properties of soybean, mung bean
and red kidney bean flour as ingredient in biscuit. in IOP Conference Series: Earth and Environmental Science. 2019.
IOP Publishing https://doi:10.1088/1755-1315/251/1/012026

[19] Chiang, J.H., et al., Effects of soy protein to wheat gluten ratio on the physicochemical properties of extruded
meat analogues. Food Structure, 2019. 19: p. 100102 2213-3291 https://doi.org/10.3390/foods9040461

[20] Zahari, 1., et al., Development of high-moisture meat analogues with hemp and soy protein using extrusion
cooking. Foods, 2020. 9(6): p. 772 https://doi.org/10.3390/foods9060772

[21] Lyu, Y., et al., Color, Carotenoids, and Peroxidase Degradation of Seed-Used Pumpkin Byproducts as Affected
by Heat and Oxygen Content During Drying Process. Food and Bioprocess Technology, 2020. 13(11): p. 1929-1939
1935-5149 https://doi.org/10.1007/s11947-020-02532-8

[22] Samard, S. and G.H. Ryu, A comparison of physicochemical characteristics, texture, and structure of meat
analogue and meats. Journal of the Science of Food and Agriculture, 2019. 99(6): p. 2708-2715 0022-5142
https://doi.org/10.1002/jsfa.9438

[23] Lutfi, Z., et al., Effect of NaCl on physicochemical properties of xanthan gum—Water chestnut starch complexes.
International  journal  of  biological ~ macromolecules, 2019. 131: p. 557-563  0141-8130
https://doi.org/10.1016/j.ijbiomac.2019.03.052

[24] Schopf, M. and K.A. Scherf, Water Absorption Capacity Determines the Functionality of Vital Gluten Related to
Specific Bread Volume. Foods, 2021. 10(2): p. 228 https://doi.org/10.3390/foods10020228

[25] De Angelis, D., et al., Physicochemical and Sensorial Evaluation of Meat Analogues Produced from Dry-
Fractionated Pea and Oat Proteins. Foods, 2020. 9(12): p. 1754 https://doi.org/10.3390/foods9121754

[26] Rosenthal, A.J. and P. Thompson, What is cohesiveness?—A linguistic exploration of the food texture testing
literature. Journal of Texture Studies, 2021 0022-4901 https://doi.org/10.1111/jtxs.12586

[27] Kyriakopoulou, K., J.K. Keppler, and A.J. van der Goot, Functionality of Ingredients and Additives in Plant-
Based Meat Analogues. Foods, 2021. 10(3): p. 600 https://doi.org/10.3390/foods10030600

[28] Zhou, R., et al., Effect of the frying process on the properties of gluten protein of you-tiao. Food chemistry, 2020.
310: p. 125973 0308-8146 https://doi.org/10.1016/j.foodchem.2019.125973

72 © 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh


https://doi.org/10.1016/j.jfoodeng.2020.110138
https://doi.org/10.1016/j.lwt.2018.02.058
https://doi:10.1088/1755-1315/251/1/012026
https://doi.org/10.3390/foods9040461
https://doi.org/10.3390/foods9060772
https://doi.org/10.1007/s11947-020-02532-8
https://doi.org/10.1002/jsfa.9438
https://doi.org/10.1016/j.ijbiomac.2019.03.052
https://doi.org/10.3390/foods10020228
https://doi.org/10.3390/foods9121754
https://doi.org/10.1111/jtxs.12586
https://doi.org/10.3390/foods10030600
https://doi.org/10.1016/j.foodchem.2019.125973

Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

ID: YSC3F.108

VAI TRO CUA CITRUS FIBER PEN CAU TRUC CUA BANH BISCUITS
KHONG GLUTEN, KHONG PUONG, KHONG BO TU PAU VAN, Bi PO, VA
CHUOI SU

PHAN NHU PHUONG!, NGUYEN THI TUYET TRINH!, NGUYEN THI MINH NGUYET"";

YWién Cong Nghé Sinh hoc va Thyc Phéam, Pai hoc Cong Nghiép Thanh phé Hé Chi Minh
* nguyenthiminhnguyet@iuh.edu.vn

Tom tat. Trong xu thé phét trién hé théng thuc phdm bén viing, viéc thuc hién mot ché do an uéng lanh
manh thdng qua viéc sir dung thuc pham toan phan, thuc pham dia phuong, thuc pham c6 ngudn gbc thuc
vat dé ché bién thic an tai nha hang dang duoc quan tam. Muc tiéu cia nghién ciru 1a khao st vai tro cua
citrus fiber dén c4u truc banh biscuits dugc ché bién tir ddu van, bi o toan phan va puree chudi st dé phat
trién dong san pham banh biscuits khong bo, khong dudng, khong gluten. Céac cong thirc phdi tron hon hop
(HH) gdm bot dau véan: bot bi do: puree chudi sir lan lwot 1a 1:1:1, 2:1:1 va 3:1:1 (theo % khdi lwong HH).
Citri-Fi 100 (100% Citrus Fiber) lan luot dugc khao sat & cac mirc 0 va 0,25 (theo % khéi lwong HH). Ham
lwong nude duoc tinh todn bd sung véi muc tiéu dam bao cac mau bot nhao ¢ cing d6 4m 35-36%. Tinh
chat cau trdc cua 6 cong thire banh, trong d¢6 miu ddi chimg banh 1a mau khdng bé sung Citri-Fi 100 da
dugc ghi nhan. Xac dinh ciu tric banh bang phuong phap do lwc ddm xuyén trén thiét bi do cdu tric
Brookfield CT3 4500, mau sic cia banh duogc xac dinh bang thiét bi so mau Minotab CS-10. Két qua cho
thay Citri-Fi 100 c6 vai tro quan trong trong viéc tao ra ciu trdc cho banh biscuits khong bo, khong dudng,
khong gluten tir nguyén liéu dau van, bi d6 va chudi. Cong thirc banh co ty 1& phdi tron 2:1:1 va sir dung
0,25% Citrus Fiber cho thdy banh c6 cac tinh chét cu trdc pht hop. Pang ghi nhan 1a mau sic AE cua 3
cong thirc ¢6 bo sung 0,25% citrus fiber khdng co su khéc biét co ¥ nghia so voi mau sic cua banh doi
chirng (banh quy vi Ca phé hao hang Coffee Joy — Indonesia c6 cac gia tri nhw sau: L* = 50,52; a* = 9,27;
b* = 26,9). Nghién ctru nay c6 thé tng dung vao phét trién san phim banh biscuits cho ngudi tiéu ding dn
kiéng hay c6 cac hoi chung khéng dung nap gluten.

Tir khoa. biscuit khong gluten, biscuit khong duong, biscuit khong bo, dau van, bi do, chudi si.

THE ROLE OF CITRUS FIBER ON THE TEXTURE OF GLUTEN-FREE, SUGAR-
FREE AND BUTTER-FREE BISCUITS FROM LABLAB BEAN, PUMPKIN,
AND BANANA

Abstract. In the trend of sustainable food system development, the implementation of a healthy diet
through the use of whole foods, local foods, and plant-based foods to prepare food at restaurant is being
cared. The objective of the study was to investigate the role of citrus fiber in the structure of biscuits made
from peas, whole pumpkin and porcelain banana puree to develop a line of butter, sugar, and gluten-free
biscuits. Mixture formulas (HH) including pea flour: pumpkin powder: porcelain banana puree are 1:1:1,
2:1:1 and 3:1:1, respectively (by mass % HH). Citri-Fi 100 (100% Citrus Fiber) was investigated at levels
0 and 0.25 (mass % HH) respectively. The water content is additionally calculated with the goal of ensuring
that the dough samples have the same moisture content of 35-36%. Structural properties of 6 cake recipes,
in which the cake control sample was the sample without addition of Citri-Fi 100, were recorded. Determine
the cake structure by measuring the penetration force on the Brookfield CT3 4500 structure measuring
device, the color of the cake is determined by the Minotab CS-10 colorimeter. The results show that Citri-
Fi 100 plays an important role in creating the structure for butter-free, sugar-free, gluten-free biscuits from
beans, pumpkin and banana. The cake recipe with a 2:1:1 mixing ratio and the use of 0.25% Citrus Fiber
shows that the cake has the right structural properties. It is noteworthy that the color AE of the 3 recipes
with 0.25% citrus fiber added did not have any significant difference compared with the color of the control
cake (premium biscuits Coffee Joy - Indonesia has the values are as follows: L* = 50.52; a* = 9.27; b* =
26.9). This research could be applied to the development of biscuits for consumers who are on a diet or
have gluten intolerance syndromes.
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Keywords. free-sugar biscuit, free-gluten biscuit, free-butter biscuit, lablab bean, pumpkin, banana.

1. GIOI THIEU

Bénh biscuits la mat hang banh duoc tiéu thy pho bién nhat & An Do va cac noi khac trén thé gisi vi su tién
loi cua nd, gia ca phai chang, chat lugng dinh dudng tét, san c6 ¢ céc thi hiéu khac nhau va thoi han sir
dung lau hon [1]. Thanh phan caa banh biscuits bao gom: bot mi, chat béo va duong tao thanh bot banh
quy [2].

Banh biscuits khéng gluten 1a loai banh quy khong chira gluten — san pham chuyén danh cho nguoi di tng
gluten. Bénh Celiac hay con dugc goi 1a can bénh khéng dung nap gluten, thuong gap nhat & tré so sinh
cho dén d6 tudi mai biét di, do hé théng mién dich va tiéu hoa cua cac bé chua truong thanh [3].

Ngay nay ti Ié mac bénh Celiac, nguoi di tng véi gluten va cac bénh vé tim mach ngay cang ting cao. Theo
xu hudng tiéu dung hién nay va tuong lai trén thé gidi, nguoi tidu ding dang giam tiéu thu cac san pham
dong vat (trong d6 co trimg ga) va tang cao cac thyc pham tir thuc vat nham huéng dén mot bira an 1y tueng
v6i 85% thyc vat va 15% dong vat.

Citrus fiber I thanh phan chat xo khong hoa tan va / hoac hoa tan cua cac loai trai cay ho cam quyt nhu
cam, chanh va buai [4]. Trong nhiing nam gan day, citrus fiber da nhan duoc su chu y ngay cang nhiéu tir
céc nha nghién ciu do n6 ¢ tac dung déng ké trén co thé con nguoi. Nhu giam cang thang, cai thién tong
mau da, bénh tiéu hda, stic khoe tim mach va phong chdng ung thu. Citrus fiber dang trd nén phé bién nhu
mot thanh phan thuc pham dic san ty nhién, thuong duoc sir dung nhu mot chat nhit hoa va chat lién két
nudc trong cac san pham thuc pham khac nhau nhu banh nuwéng. Nhiéu nha san xuit dang ap dung citrus
fiber dé thay thé triing hozc dau, vi n6 cung cip nhii twong ty nhién va c6 chirc nang t6t hon [5]. Citrus
fiber c6 kha nang hinh thanh gel tir ham luong pectin ty nhién trong cac ché pham trai cay co do Brix va
pH can thiét [6].

Trong cong nghiép banh keo, duong dugc ding chi yéu la dudng saccaroza. Duong 1a thanh phan quan
trong trong banh cac san pham. Cung nhu mang lai huo'ng vi Ngot ngao, ching cung anh huong dén kha
nang 1én men, hinh thic, huong vi, mau sac, cau tric va két cau cua thanh pham cac san pham. C6 nhiéu
su hra chon V& chit tao ngot c6 sin va loai dwoc chon phu thudc vao mie do ngot can thiét, chirc nang cua
no trong bot hozc bot nhao, va hinh dang mong muédn hoic két cau cua san pham nuéng [7]. Khi tiéu thu
duong ting 1én trong nhitng thap nién cudi cua thé ky 20, cac nha nghién ciru bat dau kiém tra xem mot ché
d6 an nhiéu dudng, dic biét 1a dwong tinh luyén, cé gay hai cho suc khoe con ngudi hay khéng? Tiéu thu
qua nhiéu dudng co lién quan dén sy khoi phat cia bénh béo phi, tiéu duong, bénh tim mach, mat tri
nhé va sau rang. Nhiéu nghién ciru da ¢ gang lam rd nhiing tac dong d6, nhung vai két qua khac nhau, chi
yéu 1a do khé tim dugc quan thé dé st dung lam ddi ching tiéu thu it hodc khong dudng. Vao nam 2015, T6
chic Y té Thé gioi khuyén nghi nguoi 16n va tré em nén giam lugng duong tu do xudng dudi 10% va
khuyén khich giam xudng dudi 5% tong lugng ning luong caa ho [8]. Cac nghién ciru cho thay mdi lién
hé tiém tang gitra sir dung dudng ngot va cac van dé sic khoe, bao gom béo phi va sau riang. Str dung qué
mirc dudng co lién quan dén bénh tiéu duong loai 2, béo phi, gia ting bénh tim va lam cho céc té bao ung
thu phat trién nhanh hon [9].

Bo 12 mot ché pham tir sita duoc 1am bang cach danh sita hodc kem tuoi hay da duoc Ién men. Bo duoc
dung dé quét 1én banh mi, dung 1am gia vi, ciing nhu ding trong ndu nudng ching han nhu 1am nuéc sdt,
ran, nuéng. Bo cd ciu tao tir chat béo bo bao quanh nhitng giot nuréc va dam sira nhé xiu. Bo chira chi yéu
chat béo no (b&o hoa) va la nguon cholesterol déang ké. Vi vay an nhiéu bo c6 thé din dén mot s6 nguy co
dbi vai st khoe, dac biét 1a bénh tim [10].

Dau van (Lablab purpureus) la cdy ho dau 1au nam moc hang nim hogc doi khi ngin ngay. Pay 1a mét loai
cay than thao moc xoén, leo, truon hoac thang dung, c6 thé phat trién dén chiéu dai tir 3 - 6m. N6 c6 mot
céi ré cai sau va nhiing than cay co hinh 16ng to hodc hinh ludi liém manh mé. L4 Lablab 1 14 xen k& va c6
tac dung trifoliolate. La chét hinh thoi, dai 7,5 - 15cm x rong 8 -14cm, nhon & dinh. Mat trén nhan trong
khi mat dudi 6 16ng ngan. Hat Lablab (dau) c6 hinh trimg, dugc nén & bén voi mot hilum tuyén tinh dé
thay. Dbau Lablab c6 mau sac khéc nhau, tuy thugc vao giong hodc glong cy trong, thuong tir trang dén
nau sam, va mot s6 c6 mau den. Cac giéng hoang da va mot sb gidng trong trot c6 xu hudng c6 hat dém
[11].

Dau Lablab chira khoang 26% chat kho dudi dang protein, nhung né rat khac nhau giita cac giéng cay trong
hoic gitra cac gidng (23 dén 28%). Ham luong lysine cia ddu lablab kha cao (6,3% protein) va twong tu
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nhu ciia d¢au twong, nhung ham luong methionine va cystine thap hon. Ham lwong tinh bot cua hat lablab
tuong ddi cao (45%) trong khi ham lugng chat xo kha thap (chat xo tho dudi 10% chat kho) [11].

Bi d6 hay con duoc goi la bi ngd 1a mét loai cay thudc chi Cucurbita, ho bau bi (Cucurbitaceae). Pay 1a tén
thong dung dé chi cac loai cy thudc cac loai: Cucurbita pepo, Cucurbita mixta, Cucurbita maxima, va
Cucurbita moschata. Ngudn géc cia bi ngd chwa duoce xac dinh tuy nhién nhiéu nguoi cho rang bi ngé co
ngudn goc & Bic My. Bang chiing ¢ nhat | céc hat bi ngd ¢ nién dai tir naim 7000 dén 5500 truéc Cong
nguyén da duoc tim thiy & México. Day 1a loai qua I6n nhat trén thé gigi [12].

Qua bi ngd chtra 87,2 — 88,3% nudc, 1,33 - 1,40 %, protid, 0,43 - 0,5% lipid, 5,6 % tinh bot, 0,08% vitamin
C, 0,004% vitamin PP, 0,001% vitamin B1, 0,8-1,01% tro. Thit qua tuoi chtra 2,81% duong tong s6 [12].
Bi ngd la nguon thirc dn cung cp provitamin A thién nhién phong pht. Ngoai ty Ié chat xo va sat kha cao,
bi d6 con mang lai vitamin C, axit folic, magic, kali va chat ¢dam [13]. Trong do, thit bi ngd la thanh phan
chtra nhiéu vitamin A, dong vai trd quan trong trong su phat trién cua sy ting truong xwong va sinh san,
vitamin A con tham gia vao qué trinh sinh téng hop protein, diéu hoa hé mién dich, bao vé cho da. Trong
bi ngd con chira mot chét can thiét cho sy phat trién ciia ndo bo do 1a acid glutamic, day 1a chit dong vai
tro quan trong trong boi dudng than kinh, lam ting cudng cac phan ing chuyén hoé trong té bao than kinh
va ndo. Vi vy, bi ngd duoc coi la thire dn bd ndo, tri suy nhuoc than kinh va 1a thirc dn cho tré em cham
phét trién ve tri 6c [12].

Chuéi str (Pisang Awak) la mot trong nhiing loai trai cay dugc tiéu thu rong réi nhat trén thé gioi vi ching
mang lai gia tri dinh dudng 16n cho stic khoe con ngudi. Ngay nay, chudi dugc trong cha yéu ¢ ving Dong
Nam A va duoc xép hang trong sé cac loai ciy luong thuc quan trong cua thé giéi [14]. Chudi sir con duoc
goi la chudi xiém 1a do ngay xwa vua Xiém La triéu cong cho nudc ta. Vi hinh dang hai dau thon va nh,
phan giira to hon, trén vo c6 ba go va cudng dai. Khi chin ¢ mau vang, phan thit mau trang ndn va c6 vi
ngot. Chung dugc trong chi yéu ¢ cac tinh mién Nam nudc ta vi thich hop vai khi hau ning néng.

Chuéi duoc trong & it nhit 107 québc gia. Cay chudi cd than gia Ién t6i 6 - 7,6m, moc 1&n tir mot than ngam.
L& chudi ra theo hinh xodn va c6 thé kéo dai 2,7m va rong 60cm. Cay chudi 1a loai than thao 16n nhat
[15]. Hoa chubi thuong ludng tinh, dau hoa thudng ra mot hoa duc riéng, khdng sinh san, con duoc goi
1a bap chudi, nhung ddi khi c6 thé ra thém. Qua chudi ra thanh nai treo, mdi tang (nai) c6 toi 20 qua, va
md&i budng cé 3 - 20 nai. Cac nai nhin chung goi 1a mot budng, ning 30 - 50kg. M6t qua trung binh ning
125g, trong s6 d6 vao khoang 75% la nudc va 25% la chat khd. Mai qua riéng c6 vo dai chung quanh thit
mém n duoc. Vo va thit déu an duoc ¢ dang tuoi hay da qua ché bién.

Chudi st ¢6 chira nhiéu thanh phan dinh dudng nhu cac loai vitamin, tinh bot, protein, cac chat khoang nhur
magie, natri, canxi, kém, sat, kali, phosphat, ... Do d6, chiing duoc ding dé ché bién rat nhiéu mon an nhu
kem chudi, ché chubi, chudi chién, chudi nuéng, chudi ludc... Khong nhitng chudi sir cd thé an chin ma ldc
tréi xanh séng con cé thé dung trong rau ghém, dd cudn in kém. Ngoai ra, trong chudi st con chira 2 hop
chat 1a Serotonin va Norepinephrine (NE) c6 tac dung cai thién tinh than, tam 1y thoai mai, dac biét con
chéng lai bénh tram cam [16].

Chudi 1a loai thuc pham tét cho sirc khoe, bai né c6 chira mot s6 chét dinh dudng thiét yéu va cung cip loi
ich cho tiéu hoa, stc khoé tim va giam can. Bén canh d6, chudi ciing 1a mot moén an vt rat tién loi. Nghién
ctru phén tich tong hop nam 2017 dugc cdng b bai Bo phan khoa hoc Y khoa Prilozi cho rang, chudi xanh
chua chin mang lai mét sb loi ich sic khoe. Chang c6 thé gitp kiém soat cac van dé vé duong tiéu hoé
nhu tiéu chay va loét, giam cholesterol va huyét &p [17]. Ngoai ra, mot sé nghién ciru ciing da goi ¥ rang
céc chat thao dugc trong chudi xanh c6 thé cung cap diéu tri ¢6 bénh nhan HIV.

Vé6i muc dich sir dung ngudn thuc pham thuc vat ¢é nhiéu loi ich cho sirc khoe ddng thai gép phan phat
trién bén viing hé théng thuc pham Viét Nam, nghién ctru ndy thuc hién véi cac noi dung nghién ciu cu
thé sau: 1) Xac dinh cac tinh chat vat ly ciia nguyén liéu; 2) Khao sat cac tinh chat cau tric ciia banh biscuits
khong gluten, khong bo, khong duong; 3) Xac dinh mau sic caa banh biscuits.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat ligu .
Pau van dugc thu mua tai chg ndng san Bic Trong, Lam Pong, Pa Lat.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 75


https://www.bachhoaxanh.com/trai-cay
https://www.bachhoaxanh.com/kinh-nghiem-hay/khoe-dep-moi-ngay/1731
https://vi.wikipedia.org/wiki/M%C3%A9t
https://vi.wikipedia.org/wiki/Th%C3%A2n_ng%E1%BA%A7m
https://vi.wikipedia.org/wiki/Xentim%C3%A9t
https://vi.wikipedia.org/wiki/Kil%C3%B4gam
https://vi.wikipedia.org/wiki/Gam
https://www.vinmec.com/vi/benh/tieu-chay-3002/
https://www.vinmec.com/vi/benh/hiv-2975/

Hgi thao Khoa hoc tré Idn 3 nim 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

Chudi str va bi dé duoc mua tai siéu thi BigC Go Vap. Chudi sir dung 1a chudi chin mudi, vo chubi xuét
hién nhiéu dém tham den va mau vang sam nham tan dung céc san pham chudi qua chin, ban khéng hét &
cac chg, siéu thi.
Citrus Fiber CF 100M40 (viét tat CF) la san pham duogc xuit x& tir My do Cong ty Anh Sang Chau A Asia
Shine cung cap. Pia chi: 353C Nguyén Trong Tuyén, Phuong 1, Quan Tan Binh, TP. HCM.
Mudi sdy kho 1a san pham cua Cong ty TNHH-DV-SX mudi Thanh Phat. Dia chi: 638/5 Quéc Lo 1A,
Phuong Binh Hung Hoa B, Quan Binh Tan, TP. HCM.
Déu dtra Organic Vietcoco duoc san xuit tai Cong ty TNHH Ché bién dira Luong Quéi. Dia chi: Lo A36-
A37, KCN An Hiép, 4p Thuan Dién, xa An Hiép, huyén Chau Thanh, tinh Bén Tre.
Nudc tinh khiét Aquafina 1a san pham cta cong ty phan phéi nude ung Thién An.

Hinh 1. M6 ta nguyén liéu dau van, bi do va chudi (theo thir ty tir trai qua)

L

Thu nhan bot dau véan, bi do va puree chubi
Thu nhan bot bi ngé theo quy trinh cua Abdelbaki (1980) c6 hiéu chinh [18]: Bi ngb — Xur ly — Thai lat
(1,6 mm) - Siy ¢ 50°C, trong 24 gio — Xay min — Ray qua sang (300pm) — Bot bi ngd. Bot bi ngd
duoc cat gitr trong hop kin va bao quan ¢ nhiét 46 phong.

Thu nhan puree chudi theo quy trinh ciia Abdelbaki (1980) ¢6 hiéu chinh [18]: Chudi chin — Béc vo —
Cit nho — Xay nhuyén—Puree chudi.

Thu nhan bot dau van theo quy trinh caa Awolu (2017) ¢6 hiéu chinh [19]: Pau van — Phan loai — Ngam
7-8 gid — N4u nhiét d6 100°C trong 30 phit — Thu dau — Siy nhiét d6 50°C trong 24 gio — Xay min
— Ray qua sang (300um) — Bot dau van. Bot dau van thu nhan dugc ct giir trong hop kin ¢ nhiét do
phong dé phuc vu cho sudt qua trinh nghién cuau. ,

Hinh 2. M6 ta bot thu nhan dugc tir pure chuoi, dau van va bi do (theo thi tu tur tréi qua)

2.2. CoOng thikc phdi trén bt va chuin bi mau
Tién hanh tron bot vai cac ty 1é bot dau van: puree chudi: bot bi ngd ¢ cac mirc khac nhau, thay doi ham
lwong nuée bd sung voi muyc tidu d6 4m khéi bot nhao trong céc cong thire (CT) CT1, CT2 va CT3 dat
35,69 + 1%. Do khao sét vai tro cia Citrus Fiber CF 100M40 nén trong nghién ctru nay cong thirc phdi tron
ctia cac mau ddi chirng khong sir dung CF dé ddi sanh.
Bang 1. Cong thuc phdi tron bot nhao & cac nghiém thirc khao st khac nhau
Ty Ié phdi tron bot nhao (bot dau van: puree chubi: bot bi ngd, %wt)
Thanh 1:1:1 2:1:1 311
phan

bC1 CT1 bC2 CT2 DC3 CT3
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Ghi ch: Mudi, dau dira, CF tinh theo % tong khoi lirong bt nhao.

Chuan bi bot nhao va nudng banh: Bot sau khi tao hinh bang phwong phap can va nhan khuén theo kich
thudc bé day 2mm va duong kinh 42mm, a thém 30 phut va mang di nudng. Cai dat nhiét do 10 nudéng 90°C
+ 5°C, sau khi dat nhiét d cai dit cho banh vao nudng 25 pht, lay banh ra dé ngudi va tro mat banh, quét
dau dira déu hai mit dé banh khong bi khd va khét, tiép tuc cho banh vao 16 nudng thém 25 phdt.

Phdi tron 1

v

Phdi tron 2

v

o>

Nhao bot (10

v

1J bat (30 phit)

v

Céan mong va dinh hinh

v

Niréna & 90°C trona 50 nhiit

v

Lam ngudi va dong goi

Thanh pham banh biscuits

Hinh 3. So db quy trinh ché bién béanh biscuits

Céc yéu té anh hwéng dén chét lweng banh biscuits:
Ham lugng duong: Lugng duong thip mang ludi gluten phét trién tt do co tinh dan hoi nén banh bi co lai
va cAu tric béanh s& rat chic. Con duong ting bot nhao nhao khi tao hinh bot nhao bi chay dan dén duong
kinh banh ting va bé day giam banh sau nuéng s& bi cimg va c6 mui duong chay [20].
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Ti & chat béo: Chat béo Iam cho cau triic banh x4p vi chat béo co trong bot nhao s& tao mot mang mong co
tac dung bao trim va boi tron cac hat bot, nho d6 gitr duoc luong khéng khi trong bot nhao min va dong
nhét hon. Nhung khi lugng chat béo tang thi % gluten tao thanh it nén d6 né cua banh giam [20].

Ham luong nude: Ham lugng nude ciing quyét dinh d6 no x4p ciia banh. Khi lwong nude cho vao thap thi
% gluten tao ra thap tinh bot khong da nudce truong nd, banh nuéng sé bi khd va nat. Khi luong nuée cho
vao cao thi banh s& bi mém [21].

Ham lugng Citrus Fiber: Viéc bo sung CF vao bot nhao s& 1am tang do am, dong thoi lam giam chiéu rong
va d6 day cua banh [22].

Céc loai bot nguyén ligu: Cac loai bot khéc nhau s& c6 cac chat men khac nhau va béanh tao ra ciing c6 cau
trdc khéc [23].

Phuong phap nhao tron, thoi gian nhao tron: i voi ting loai banh biscuits phai c6 phuong phap va thoi
gian nhao tron phi hop, néu nhao tron qué lau khung gluten s& bi dat, cau tric banh bi cing.

2.3. Phuong phap xac dinh cau tric

Theo phuong phap cua Agrahar-Murugkar va cong su (2015) c6 hiéu chinh [24]. Banh sau khi nuéng duoc
liy ra dé nguoi trong binh hit am 3 ngay dé tién hanh do tinh chat ciu triic caa banh thanh pham. Po cau
trdc banh trén thiét bi Brookfield CT3 4500, sir dung ddu do TA39 Cylinder duong kinh 2mm, chiéu cao
20mm. Mau banh c6 hinh hoa dudng kinh 42mm, bé day 2mm. Téc d6 dau do thir nghiém 1a 1Imm/s, téc
do trudce thir nghiém 12 2mm/s, toe d6 sau ther nghiém 1a 5mm/s véi luc nén ban dau 2N va nén 1 lan, do
dai cham mau 4mm.

Brookiaid Engimesring Labs

s Sy

]

a) b)

Hinh 4. a) M6 ta hoat dong cua dau do b) D6 thi caa phép do lue ddm xuyén caa banh nghién ctu
Mau dugc dat 18n vi tri do, khi ta nhin do dau do chay xudng cham mau thiét bj s& tw dong do chiéu cao
mAu va tinh toan luc dam xuyén dua trén chiéu cao nay, dong thoi tbe 6 dau do dugc chuyén ddi thanh téc
d6 thir nghiém va dam qua mau. Sau khi dat dugc muc tiéu bién dang dau do tré lai vi tri ban dau.
2.4. Phwong phap xac dinh mau banh
Theo phuong phép cua Sapers va cac cong su (1987) c6 hiéu chinh [24]. Cac chi s6 mau sac clia banh duoc
xéc dinh bang thiét bj do mau CS-10 Vi mau dbi chirng 12 banh quy vi Ca phé hao hang Coffee Joy (theo
thong tin trén bao bi banh dwoc san xuit tai Indonesia, nhap khau, dong goi tai Viét Nam va phan phéi boi
Cong ty TNHH Thuc Pham Sun Resources, Tang 8, S6 9 Pinh Tién Hoang, Quan 1, TP.HCM). Mau target
ctiia mau banh ddi ching c6 cac gié tri nhu sau: L* = 50,52; a* = 9,27; b* = 26,9. Tién hanh do5vi tri khac
nhau & trén bé mit banh dé so sanh su khéc biét vé mau (the hién qua gia tri AE) cua cac mau banh khao
s&t s0 V6i ciia mau banh d6i ching. M&i mau 13p lai 3 1an. Ghi nhan cac gia tri AL*, Aa*, Ab* va AE.
2.5. Xac dinh céc thanh phan dinh duéng ciia nguyén ligu bot
2.5.1. Pd 4m
Do am ciia nguyén ligu ban dau: Puoc xac dinh bang phurong phap say dén khdi luong khong ddi theo tiéu
chuan Viét Nam (TCVN 9706:2013, ISO 711:1985) c6 hiéu chinh
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Nguyén tic ctia phuong phap: Mau sau khi xi Ii so bo, nghién thanh dang bot, can nhanh phan nghién thu
dugc cho vao dia petri da dugc 1am kho va can trudc, cung véi nap, chinh xac den 0,2mg. Cho mau thir vao
ti say dudi ap suat giam, & nhiét do 105°C, cho dén khi thu dugc khoi luong khong doi.

Puoc x4c dinh theo cong thirc: Do 4m (%) = % x 100

my: khéi lwong (g) cua mau thir trude khi siy; m2: khéi luong (g) cia mau ther sau khi say.
2.5.2. Xéc dinh ham lwgng protein tong
Xac dinh ham lugng protein bang phwong phép Kjeldahl: Theo ti€u chuan Viét Nam (TCVN 8125:2015,
ISO 20483:2013) c6 hiéu chinh. Nguyén tic cia phuong phap: Phan miu thir duoc phan hiy bang axit
sunfuric khi c6 mat ciia chat xdc tac. San pham phan tmg dugc trung hoa bang kiém, sau d6 duoc chung
cit. Amoniac giai phong duoc thu vao dung dich axit boric, réi dugc chuin d6 bang dung dich axit sunfuric.

Ham luong Nito tong theo % khéi lugng mau duogc xac dinh bang céng thic:

Ham lugng Nito téng (%) = L=/22000% 100

V1: Thé tich dung dich NaOH 0,1N tiéu ton khi chuan d6 mau trang, tinh bang ml;

V2: Thé tich dung dich NaOH 0,1N tiéu tén khi chuan d6 mau thir, tinh bang ml;

m: Khéi lugng mau thir, tinh bang g;

0,0014: S gam nito twong tng vai 1ml dung dich NaOH 0,1N.

Ham lugng protein tho: Protein (%) = % Ham lugng Nito tong x 6,25.
2.5.3. Xac dinh ham lwgng chat béo tong
Xac dinh ham luong chat béo bang phuong phép Hydrolysis — Extraction theo AOAC 996.06 thuc hi¢n dén
cong doan thu chat béo tong s6. Xir Iy 1g mau vai 6ml dung dich HCI 5M trong ong nghiém cd nap. Lic
manh hén hop trong 10 gidy va L gia nhiét trong bé nudc nong (80°C, 60 phat). Lic ong nghiém mai 10 phut.
Sau khi thuy phan, lam ngudi 6ng nghiém bang nuéc. Thém 7ml diethyl ether va Iac dng nghiém 10 phut.
Mang ly tam ¢ tdc d6 5000 — 6000 rpm trong 5 — 10 phdt, thu phase ¢ trén sang 1 ong nghlem sach (can
ong nghiém trudc khi chuyén phase dung mai sang). Thém 7ml diethyl ether va 13p lai qua trinh trich ly
thém 2 lan. Lam bay hoi dung méi bang khi N hoic trong ti hit. Can lai éng nghiém va xac dinh ham
lugng chat béo bang cong thic:
Khéi lugng lipid m = m; — my; Ham luong lipid (%) = mﬂo x 100

Véi mo: khdi lwong (g) mau ban dau, my, my: 1an luot 1a khéi lugng (g) dng nghiém trude khi chuyén dung
mdi sang 6ng nghiém, va sau khi mang ra khoi ta hut.

2.6. Phuong phap thu nhan va xir ly s li¢u

MJi thi nghiém duoc bé tri ngau nhién 13p lai 3 1an, c4c s6 liéu trinh bay duéi dang Mean + SD. Phan tich
phuong sai ANOVA va xir Iy su khac biét gitra cac nghiém thuc bang phan tich kiém dinh hau t5 LSD
(Least Significant Difference) & muc y nghia a.= 0,05 bang phan mém Statgraphic Centurion XV.I software
(Statpoint Technologies Inc., Warrenton, Virginia, USA). V& d6 thi bang phan mém Microsoft Excel 2016.
3. KET QUA VA THAO LUAN

3.1. Thanh phan dinh dwéng cia nguyén ligu

Tién hanh xac dinh cac thanh phan dinh dudng chinh caa nguyén liéu theo cac phuong phap di trinh bay
& muyc 2.5, két qua thu dugc nhu trinh bay & bang 2.

Bang 2. Thanh phan dinh dudng trong nguyén liu

Thanh phan Bot dau van Bét bi dé Puree chudi

bo am 5,65+ 0,316 8,333+ 0,272 66,093 + 2,284
Lipid 6,999 + 0,014 13,06 + 0,411 3,427 + 0,055
Protein 27,393 + 2,668 12,242 + 1,746 5,244 + 1,750

] ] Gid tri biéu dién dang Mean * SD cua 3 lan lap.
3.2. Céc thong s6 mau sac caa banh
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Bang 3. Gi4 tri trung binh cac thong sé mau cua cac cdng thirc banh khao sat

Ti 18 tron bt AL* Aa* Ab* AE
1:1:1-0,25% -8,467°+0.874  3,317°+ 1,196 434°+1043  10,173*+0,603
2:1:1-0,25% -8,26%+ 0,311 3,663° £ 0,23 3,097°+£0,814  9,62° 0,341
3:1:1-0,25% -8,4% 0,434 2,73 + 0,416 4,687°+0,104  9,833%+ 0,222
1:1:1-0%  -8757°+0,741  2273°+0,83 6,033°+0,625 11,08+ 0,044
2:1:1-0%  -3543°+0,482  1,46°+0,148 12,483°+ 0,204 13,067 + 0,222
3:1:1-0%  -2,22°+0,376 0,547° + 0,215 14,073°£0,839  14,263° + 0,773

Gi4 tri biéu diér) dang Mean + SD, cac chit céi a, b, ¢, d, e khac nhau biéu thi su khac biét theo cot véi
murc y nghia thong ké P-value < 0,05.

Céc thdng sé mau sic ciia cac mau banh dugc thé hién trong bang 3. Gié tri AL* thé hién su khac nhau vé
d6 sang cua cac mau banh so véi mau doi chiing. Banh vai ty 1 3:1:1 cho thdy mau sang gan mau ddi
chung hon -2,222 + 0,376. Cac mau khac c6 mau tdi hon so voi mau ddi ching va cao nhét laty 16 1:1:1 1a
-8,7572 + 0,741. Pidu nay cho thiy su c6 mit ctia bi do va puree chudi lam giam d6 sang cua béanh.
Gia tri Aa* thé hién sy khac nhau vé mau do ciia mau béanh so véi mau ddi chung. Cudng d6 mau do cua
banh thé hién cao nhat o ty 18 2:1:1, cao hon mau ddi chiing 3,663° + 0,23. P9 chénh léch vé mau sic khong
cao do mau chu dao cua banh khdng nghiéng vé mau doé. Cuong d6 mau do giam dan va o ty 1& 3:1:1, sy
chénh léch nay chi con 0,547° + 0,215, so véi mau dbi chitng khong c6 khéc biét may. Biéu nay cho thay
néu giam ty I bot bi ngd va puree chudi nang ty Ié bot dau van s& khong gay ra su khac biét mau do giira
mau nghién ciru véi mau ddi chang. Gia tri Ab* thé hién sic vang cia mau béanh so véi mau déi chang. O
ty 16 1:1:1 cudong do mau vang thip hon mau chuén trong khi & hai ty 16 2:1:1 va 3:1:1 thién vé sic vang
cao hon mau dbi chimng (4,340° + 1,043 so véi 14,073° £ 0,839). Biéu nay cho thay ty I8 bot dau van quyét
dinh cuong do sic vang cua banh. Trong cdc mau c6 cuing ty 18 bot 1:1:1 nhung khac nhau & ty 1& CF khéng
c6 sy khéc biét vé mau sic nén c6 thé két luan rang CF khong anh huong dén mau cia banh ¢ ty 18 nay.
Dang ghi nhan 1a khéc biét vé mau sic AE cuia 3 cong thiic ¢6 bo sung 0,25% CF khong co su khac biét co
¥ nghia. Két qua nay ciing chiing t6 CF khong tao ra su khéc biét mau ngay ca khi banh ¢ ty & phdi tron
cac thanh phan bot dau van: puree chudi: bot bi ngd thay d6i. Tuy nhién khi ham luong puree chudi va bot
bi ngd cang giam (tng vai ty 16 2:1:1 va 3:1:1) dong thoi khong sir dung CF thi sy khac biét vé mau trg nén
c6 y nghia. Dac biét o ty I¢ 3:1:1 sy khac biét mau gitra banh c6 va khong ¢ bo sung CF ciing khac biét
dang ké. Su khéc biét nay c6 thé ly giai 1a do puree chudi va bot bi ngd c6 ham lugng dudng cao va ciing
¢6 thé tuong tac voi nhau va voi CF 1am anh huong mau sic cia banh. Trong qué trinh nudng banh, dudng
khir trong chudi phan g vai cac acid amin, dién ra phan (mg Maillard tao ra mau sim cho banh biscuits
[25].
3.3. Tinh chét vat ly ciia banh biscuits

Bang 4. CAc tinh chét vat ly ctua banh & cac cong thirc phdi tron khac nhau

Tilgtron bot DO am banh Puong kinh W Do day T (mm) Tile WIT Luc dam xuyén
(mm) (N)

1:1:1 — 3,89°+0,066 41,6132+ 0,435 1,803 + 0,067 23,098% + 0,925 14,4232+ 2,296

0,25%

2:1:1 — 3,7432+ 0,047 41,2672 +0,645 1,733+ 0,08 23,8499+ 1377 25739+ 1,127

0,25%

3:1:1 — 3,72°+0,066 41,05%+ 0,344 1,983% + 0,023 20,698% + 0,101 22,32P+ 2,003

0,25%

1:1:1-0% 3.223°+ 0,023 41,6672+0,2 1,622 + 0,061 25,745 + 1,011 12,2172 + 1,061

2:1:1-0% 2,987+ 0,091 41,5532+0,331 1,903¢¢ + 0,071 21,856 + 0,977 21,847°+0,131

3:1:1-0% 2,977+ 0,091 41,0232+ 0,254 2,03¢+ 0,035 20,2132+ 0,4 23,753 + 3,981

Gia tri biéu dién dang Mean + SD, céc chir céi a, b, ¢, d, e khéc nhau biéu thi sy khéc biét theo cot voi
murc ¥ nghia thong ké P-value < 0,05.
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Do am cua tat ca cac mau béanh (2,98-3,89%) déu dat yéu cau vé tiéu chuan do am caa banh biscuit theo
TCVN 5909:1995 (khéng qué 4%).

Trong céac cong thic tron bot dau van, bot bi do va puree chudi khong bo sung CF thi ty 16 1:1:1 ¢6 d6 am
cao nhat, sau d6 dén ty 1€ 2:1:1va cudi cung la 3:1:1. Cac cong thic theo ty 1€ tang luong bot dau van, giam
luong ty I¢é puree chudi c6 d6 am giam dan. Diéu nay duoc giai thich 1a do trong puree chubi co 4o am cao
hon 2 nguyén liéu khac. Dong thoi ham lugng duong cao lam dnh hudng déng ké dén kha nang giir 4m cua
banh, ty I bot dau van cang nhiéu thi cau tric banh cang cing.

O 3 ¢cong thuc ph0| tron véi CF cho thay kha nang gitr am cua no lam tang do am cua banh. Véi cung 1
lugng CF khi két hop ty Ié chudi cao lam cho mau cac mau banh 1:1:1 ¢6 d6 am cao khi so vai do am cua
banh ¢ ty 1& 3:1:1 (3,89° + 0,066% s0 Vai 2,9772 + 0,091%) ng Vai Véi ty 1¢ bot dau van chiém 60% giam
xubng 20% puree chudi.

Céc loai bot ndng san dung trong nghién cau nay cé chira cidc polyme sinh hoc nhu tinh protein,
carbohydrates... va chung sé tuong tc phuc tap vai nhau. Ket qué thu nhan duoc cho thay cac loai khong
gluten khi c¢6 ham luong puree chudi cang cao banh cang xdp va nguoc lai bot dau van cang cao béanh cé
dd cting cang cao.

Theo s6 lidu bang 4, 46 4m cua cac cong thuc ¢6 bd sung CF cao hon cac cong thirc khdng cd CF vi ban
chat cua cac nguyén liéu nay it c6 kha nang giit nuéc, con CF ¢6 kha ning giit nuwdc va dau [4] nén cai thién
duogc két ciu, mui vi va do 6n dinh cho béanh. Trong ty I 1:1:1, 2:1:1 va 3:1:1 ¢6 su giam dan vé d6 am va
tang dan vé lyc dam xuyén, diéu nay cho thiy sy anh huong cua ty 18 bot trong cong thirc banh. Mau 1:1:1
c6 ty 18 chudi cao hon dan dén béanh c6 cAu tric mém hon, miu 3:1:1 véi ty 1& bot dau van lam cho cau tric
banh xdp va cimg hon, diéu nay khién luc dam xuyén ctia banh caa ty 18 3:1:1 cao hon ty 18 1:1:1, trong
khi cau tric ciia banh 2:1:1 dugc ghi nhan 12 6n dinh. Nhin chung, cd thé két luan dwoc rang ty Ié cua puree
chudi va viéc b sung CF 1a hai yéu t6 chinh quyét dinh dén su thay doi vé do am béanh, din dén luc dam
Xuyén ctia banh ciing thay doi.

Phu pham CF ¢6 kha ning hiit nudc cao dan dén san pham banh c¢6 b sung CF ¢6 do am Ién hon san pham
banh ddi chiing (0% CF). CAc gid tri vat ly cua banh quy ciing bi anh huéng khi c6 mat ché pham CF,
duong kinh, chiéu day banh 6 xu huéng giam khi ting ham luong CF bo sung vao banh biscuits [22]. Két
qua cho thdy, mac du san pham banh chua ddp ing du nhu san pham ddi chiing ngoai thi trudng nhung
mau banh 2:1:1 da thu dugc két qua gan v6i mong muén nhat, dap tmg cac tiéu chi: do cang vira, mong
khoang 2mm, mau sic sim dic trung, két cau tét. O thi truong Viét Nam, chua co loai banh biscuits két
hop bot dau vén, bot bi do va puree chudi nén tao ra mot ky vong vé san phém dinh dudng thuan chay moi
thich hop cho cac dbi twong an kiéng.

4. KET LUAN

Nghién ciru chi ra rang, viéc bd sung CF ¢ anh hudng dén céc tinh chat vat ly cua banh. Cu thé 1a khi ting
ham lugng CF s& lam ting d6 am ciia banh nho kha ning gitt nude cao ciia CF. Bong thoi, cling 1am giam
duong kinh va chiéu day caa banh khi ting kha nang ¢6 mat ciia CF ¢c6 thé dugc st dung thay thé bot mi
dé san xuit banh biscuits khong gluten, khong duong. Hudng nghién ciru tiép theo 1a khao sét vé su tiép
nhan cua nguoi tiéu ding vé san pham banh biscuit khong gluten, khong duong va khong bo. Hién nay,
chua c6 nghién ctu tuong tu vé viéc sir dung cac dong nguyén ligu nay thay thé bot mi cho dé ché bién
banh biscuit [26]. Viéc tan dung ngudn nguyén liéu c6 sin tai dia phuong gép phan tich cuc cho viéc xay
dung hé thong thuc phiam bén viing. Pay 1a bude dot phd mai, mé ra mot budc ngodt méi cho nganh san
Xuat banh c6 gia tri dinh dudng cao phuc vu nhu ciu cho déi tugng nguoi tiéu dung an kiéng, bénh tim
mach, bénh tiéu duong [27] va dac biét 1a vai cac bénh nhan nhay cam véi gluten (bénh Celiac) va thuc
phdm toan phan dya trén thuc vt (Whole Food Plant Based) dang tré thanh xu thé thuc phim lanh manh
trong tuong lai [21].
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CATALYTIC NANOMATERIALS BY MODIFIED POLYOL METHODS
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Abstract. This paper has presented Pt-based nanomaterial systems fabricated by the chemically modified
polyol methods as electronic catalytic materials used in fuel cells using methanol and alcohol fuels.
Although the polyol method has only recently been applied in Vietnam, Pt catalytic material made by the
improved polyol method has led to prepare electronic catalytic micro/nanosized materials for the catalyst
core layer used in low temperature fuel cells using methanol and various liquid fuels. The use of a second
metal with Pt that reduces the very high cost of fuel cells in the catalytic layer is a matter of research. In
future, research and synthesis of novel effective electronic catalysts of nanomaterials based on Pt for the
catalyst layer of the electrodes are important for the development of various kinds of new next-generation
fuel cells.

Keywords. Fuel cells, direct methanol fuel cell (DMFC), proton-exchange membrane fuel cells (PEMFC),
energy and environment, hydrogen fuel, platinum Pt catalysts, conversion and energy storage, bimetallic
nanostructures, multimetallic nanostructures, core-shell nanostructures, modified polyol methods, polyols.

TONG HOQP CO PIEU KHIEN VA KHAO SAT HE THONG VAT LIEU NANO XUC
TAC PIEN TU TREN CO SO Pt BANG PHUONG PHAP HOA HOC POLYOL NHAM
UNG DUNG TRONG PIN NHIEN LIEU NHIET PO THAP

T6m tat. Bai bao trinh bay vé viéc tdng hop hé vat liéu nano trén co s¢ Pt dugc ché tao bang phuong phap
hoa hoc polyol cai tién. Hé vat liéu nay dugc ding trong cac pin nhién liéu su dung nhién liéu methanol va
alcohol. Mac du phuong phap polyol méi dugc ap dung gan day tai Viét Nam, nhung vat ligu x(c tac Pt
dugc ché tao bang phu:orng phap polyol cai tién di tao ra mot hé thong vat licu xtic tac dién tu Pt quan trong
dé ung dung ché tao ra cac loai 16p vat liéu xGc tac st dung trong cac pin nhién liéu & nhiét d6 thap dung
methanol va cac nhién li¢u long khac. Viéc st dung mét kim loai thir hai cung Pt da giam gia thanh caa cac
pin nhién ligu trong 16p xuc tac dang 1a van dé duoc cac nha khoa hoc nghién ctu. Trong tuong lai, viéc
nghién ciru va tong hop hé théng vat liéu nano xuc tac trén co sé Pt ing dung cho I6p xdc tac trong céc
dién cuc rat co y nghia cho sy phét trién pin nhién liéu thé hé méi.

Tiur khéa. Pin nhién ligu, pin nhién liéu metanol tryc tiép (DMFC), pin nhién liéu mang trao doi proton
(PEMFC), niang lugng va méi truong, nhién liéu hydro, xtc tac Pt, chuyén dbi va luu trir ning lugng, cau
trac nano ludng kim loai, cdu triic nano da kim loai, cau tric nano vé 18i, phuong phap polyol cai tién, cac
héa chét polyol.

1. INTRODUCTION

In recent years, Pt standard catalyst of very high cost has shown to be the best electrocatalyst in the
electrodes of fuel cells (FCs). The electrocatalytic properties are typically characterized by hydrogen
evolution reaction/hydrogen oxidation reaction (HER/HOR), oxygen reduction reaction (ORR) [1,2]. In
proton-exchange membrane fuel cells (PEMFCs) or direct methanol fuel cell (DMFCs), in essence, Pt is
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used both in two electrodes of a fuel cell as the core catalyst layers to lead to generate electricity [3-10]. At
fuel electrode (anode), oxidation reaction takes place when fuel hydrogen makes contact with the anode.
Here, electron is separated and hydrogen is ionized. Another electrode is air electrode (cathode), reductive
reaction (oxygen bonded to hydrogen ions) takes place when it makes contact with air [1]. The anode is the
negative electrode and the cathode is the positive electrode [1]. The chemical reaction occurs when
hydrogen ions are bonded to oxygen after passing through the electrolyte, which produces electricity [1,2].
It is known that Pt or Pt-based nanocatalyst or Pt-free metal or oxide catalysts with common supports such
as carbon nanomaterials have become the most important and cost-effective catalyst for the operation of
FCs [11-25]. Thus, manufacturers need to reduce the very high cost of Pt catalyst. At present, HER/HOR
and ORR of Pt, Pt-based, non-Pt catalysts in the electrodes are used to develop the catalytic layers for FCs,
DMFC, and PEMFC. Hence, Pt-based nanostructures or Pt/oxide catalysts have been very intensively
developed in recent research [26-40].

So far, there have been the controlled syntheses and processes, and various research methods of Pt or Pt-
based or Pt/alloy and Pt/oxide nanoparticles and their nanostructures [40-54]. There is a demand of Pt-based
alloy and core-shell nanoparticles of high catalytic activity, low cost, and high performance for future power
sources, especially for low temperature fuel cells, typically such as portable devices and vehicles. Therefore,
hydrogen industry and various kinds of fuel cells can be deployed for heavy duty transport for the future.
In this short review article, we have presented the use of our modified polyol method to successfully
synthesize Pt-based alloy and core-shell nanoparticles and nanostructures. In summary, the latest recent
publications and results of controlled synthesis of Pt-based nanocatalysts have been discussed in detail.

2. DEVELOPMENT

Figure 1 mainly shows the operation of PEMFC with the use of H, and O, as fuels. Electricity is generated
by a PEMFC, and H,O and heat are also generated during the process. Therefore, they convert chemical
energy into electrical energy via chemical reactions with high efficiency and stability. In testing of catalytic
activity, both cathode and anode need to use Pt-based catalysts in comparison with the standard Pt catalyst.
For PEMFC, the chemical reactions occur at the electrodes as followed.

e Cathode: 1/20; + 2H* + 2e” — H,0 (ORR) (1)

¢ Anode: H, — 2H* + 2¢” (HOR) 2

e QOverall reaction: 1/20, + H, — H0 3
For DMFC, the chemical reactions occur at the electrodes as followed.

¢ Cathode: 3/20; + 6H* + 6e” — 3H,0 (ORR) 4

¢ Anode: CH3;OH + H,O — CO; + 6H* + 6e (MOR) 5)

¢ Overall reaction: CH3OH + 3/20; — CO. + 2H,0 (6)

The scientists and researchers have studied in various kinds of fuel cells, which can be typically classified
into four kinds, which are polymer electrolyte fuel cell (PEFC) or proton exchange membrane fuel cell
(PEMFC), phosphoric acid fuel cell (PAFC), molten carbonate fuel cell (MCFC), and solid oxide fuel cell
(SOFC) with the different temperature ranges in their operations.
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Figure 1: Chemical reaction of PEFC [1,2]. Ref: http://www.nedo.go.jp/english.

The surface kinetics and chemical activity occurring at the electrode surface containing Pt catalysts (or
Pt/support catalysts) are characterized as follows. Here, the most typical supports are various kinds of
carbon nanomaterials in the catalytic layer preparation.

Pt-Hags — Pt + H* + ¢ (7)
QoL (Charge) <> Qp. (Discharge) (8)
Pt +H,O — Pt-OH + H* + ¢ 9
PtOH + H,O — Pt(OH), + H" + & (20)
Pt-(OH); — PtO + H,0 (11)
2PtO + 4H* + 4e” — Pt-Pt + 2H,0 (12)
Pt + H+ +e — Pt'Hads (13)

It is known that Pt nanoparticles of 10 nm is necessary to use in catalytic reactions of the two electrodes of
FCs, PEMFCs, and DMFCs. The typical reaction of ORR is also observed in two main pathways in acidic
electrolytes as follows.

O, + 4H* + 4e" — 2H,0 (14)

O, + 2H* + 2" — H»0O, + 2HY + 2e"— 2H,0 (15)
3. PREPARATION OF CATALYST LAYER
In our recent research, we have tried to show the key research discoveries of synthesis of noble metal,
bimetal, and alloy particles by modified polyol methods, typically such as the case of Pt nanoparticles with
the size and the shape in the controllable nanosized ranges of less than 10 nm but the very high cost of the
pure Pt catalyst (Figure 2). This is a good result of controlled synthesis of Pt nanoparticles.
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Figure 2: (a) - (f) TEM image of platinum nanoparticles (Pt) fabricated by chemical method. The Pt nanoparticle
size is in the 10 nm size domain [19]. Ref: N. V. Long, C. M. Thi, M. Nogami, and M. Ohtaki, Novel issues of
morphology, size, and structure of Pt nanoparticles in chemical engineering: aggregation, agglomerate, assembly,
and structural changes, New Journal of Chemistry, vol. 36, pp. 1320-1334, 2012.

Through modified chemical polyol methods, we have shaped catalytic nanoparticles, typically such as
expensive (Au, Ag, Pt, Pd etc.) and cheap (Fe, Co, Ni, Cu etc.) metal nanoparticles, i.e., nanosystems for
electrocatalysis in fuel cells, and various studies of surface plasmonic resonance (SPR), surface-enhanced
Raman scattering (SERs), and tip-enhanced Raman scattering. For making Pt nanoparticles,
poly(vinylpyrrolidone) (PVP) protected polyhedral Pt nanoparticles were synthesized by the reductions of
H2PtClg in ethylene glycol (EG) using AgNO; or weak- reducing agents as a structure-controlling agent at
around 160 °C. The uniform size and morphology of spherical and polyhedral Pt nanoparticle was precisely
controlled by addition of AgNOs in the ranges of 10 nm, 20 nm etc., which can be used as the best catalytic
layers for fuel cell technology, such as PEMFC and DMFC [14, 15].

The surfaces of the Pt nanoparticles are very important to nanocatalysis. Normally, polyhedral Pt
nanoparticles typically exhibit mainly low-index facets of (100), (110), and (111), although they include
high-index facets. Nevertheless, in the typical TEM method, a certain number of the (h k I) planes of the
low- and high-index planes were determined in the selection rule for the various types of fcc crystal
structures. In this context, Pt-Pd core-shell nanoparticles were synthesized by a simple synthetic method
[14,15]. Our main results demonstrated the homogeneous nucleation and growth of the Pd metal shell in
the size range of 10 nm on the definite Pt core in the size range of 20 nm. The synthesized Pt-Pd core-shell
nanoparticles in the size range of 30 nm exhibit sharp and polyhedral shape and morphologies. Basically,
the epitaxial growth of the controlled Pd shells on the Pt cores via a polyol method was observed. The main
discoveries led that Frank-van der Merwe and Stranski-Krastanov growth modes coexisted in the nucleation
and growth of Pt-Pd core-shell nanoparticles. He found that the size effect is not as strong as the
nanostructuring effect on the catalytic properties of the researched nanoparticles. The catalytic synergistic
effect of the Pt-Pd core-shell nanoparticles was evidently found in electrochemical measurements, i.e.,
cyclic voltammogram at the prepared standard electrodes. Therefore, various kinds of Pt-Pd alloy and core-
shell nanoparticles with nanostructures have been synthesized. This discovery can be true to most catalytic
core-shell nanoparticles with various core and shell forms (typically such as engineered nanoparticles of
metals, oxides, mixtures etc.).
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Figure 3: (a) Pt nanoparticle size in the 20 nm region. (b) Pt-Pd nanoparticle size with shell core structure in the 30
nm domain [14]. Ref: V.L. Nguyen, M. Ohtaki, T. Matsubara, M.T. Cao, M. Nogami, New experimental evidences
of Pt-Pd bimetallic nanoparticles with core-shell configuration and highly fine-ordered nanostructures by high-
resolution electron transmission microscopy, Journal of Physical Chemistry C, vol. 116, pp. 12265-12274. (c)
Structure of Pt core -Pd shell. Pt-Pd core-shell nanoparticles in the range of 30 nm. Ref: N.V. Long, T. Asaka, T.
Matsubara, M. Nogami, Shape-controlled synthesis of Pt-Pd core-shell nanoparticles exhibiting polyhedral
morphologies by modified polyol method, Acta Materilia, vol. 59, no. 7, pp. 2901-2907, 2011 [15].

To reduce the very high cost of FCs, PEMFCs, and DMFCs, the cores can be shaped with the nanosized
particles of oxides, alloys, etc. in the core-shell structures and shapes (Figure 3). The very thin noble metal
and alloy shells can be realized with the thin layers of Pt, PtPd, PtRh, PtRu, PtRhRu, etc on the inexpensive
thick metal, alloy, and oxide cores. Over a range of size, shapes and compositions, the synergic core-shell
effects of Pt or Pd-based bimetallic catalysts, as well as dealloying effects of Pt-based core-shell catalysts,
are important to create new Pt- or Pd-based catalysts for developing sustainable and renewable energy via
various FCs [14,15]. In the main contribution, we have developed the new definitions and concepts of self-
attachment, elastic and inelastic self-collision, self-aggregation, and self-assembly phenomena of the
nanoparticles according to chemical synthetic processes, and the complex issues of atomic arrangements in
order or disorder inside metal, bimetal, and alloy nanoparticle with defects, stacking fault, dislocation, twin
planes etc. at 10 nm by HRTEM/STEM methods.

In addition, the critical roles of heat treatment to the prepared particle products led to particle deformation,
i.e., the levels of the deformation of size, shape, morphology, surface, internal structure, composition, other
crystal parameters during sintering and final densification, leading to plastic, elastic, and inelastic
deformation on both the surface and inside the particles leading the undiscovered new properties for various
practical applications. The durability, stability, and strength of the Pt-based particles after heat treatment at
a high temperature significantly enhanced are all the best chemical and physical properties of the particles
with both micro- and nano-structures. These important improvements and modifications are the keys to
discovering new functional nanoparticles for life, biomedicine, energy, and the environment. In addition,
we have the key research discoveries of Fe metal and oxide-based nano/microparticles with grain and grain
boundary structures by modified polyol methods. In most cases, we can hopefully realize new chemical
modified polyol methods for making various Fe, Co, Ni, Sr, Ba, Ca, and Zn-based oxide particles with
modified polyol methods with NaBH,4 by chance [46].

To develop inexpensive catalytic and magnetic particles, such as Fe, Ni, Co, and their alloys, we have
successfully developed large magnetic PVP-Fe-based particles in the size range of 5 and 10 pum etc. with
polyhedral or spherical shapes and morphologies that led to produce various kinds of iron oxide
nanostructures with potential applications for the electrodes of batteries in energy conversion, gas sensors,
and the environment as well as devices using soft magnetic materials.
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Figure 4: Magnetic oxides: (a)-(b) New models of oxide particles with new grain and grain boundary structures. (c)-
(d) SEM images of a-Fe,O3 and CoFe.O4 oxide microparticles. A particle contains hundreds or thousands of small
oxide grains after heat treatments at high temperatures [24,46]. Ref: N. V. Long, Y. Yang, T. Teranishi, C. M. Thi,

Y. Cao, and M. Nogami, Synthesis and magnetism of hierarchical hematite and cobalt iron ferrite, Materials and
Design, vol. 86, pp. 797-808, 2015.

In simplification approach, Fe oxide and alloy microsystems can be effectively synthesized by chemical
methods and heat treatment, which leads to produce potential promising kinds of nano/microstructures of
FeCo, FeNi, FeCoNi, FeCoNiCu-based oxides, alloys, superalloys etc. The various kinds of normal and
inverse spinel ferrite particles with various grain and grain boundary structures can be facilely created. In
our findings, the case of spherical CoFe;04 oxide microparticles with grain and grain boundary structures
was prepared with high-performance synthetic processes in our laboratories in Japan and China. We have
presented the definition of the best inverse spinel structures AB,O4 [24], which was proposed by our ideas
of the best tetrahedral and octahedral locations occupied by A and B ions (i.e., Co and Fe) from experimental
according to theory (Figure 4).

In many cases, the models of grain and grain boundary structures of nano/microsized oxide, alloy, and
mixture particles are very crucial to optimize structures and properties of new magnetic materials according
to their complexity of their development and final formation mechanisms. The above oxide microsystems
can be used for the catalytic layers of SOFC technologies in future. At present, soft and hard magnetic
oxides and alloys with grain and grain boundary are challenging to scientists and researchers over the world.
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Scheme 1. (a) General polyol method: The special case of Pt and various metals (Designed by N.V. Long).

Therefore, our modified polyol methods of particular interest can lead to new key research discoveries of
magnetic soft and hard oxide alloy nano/microparticles of rare earth magnet oxides and alloys materials as
shown in Scheme 1. In this review, we have proposed the modified chemical methods with heat treatment
for synthetic processes at liquid-phase, solid-phase with a strong reducing like Ca, CaH,, and interface or
internal chemical reactions for making soft or hard magnetic materials with rare earth, etc., which are
different from physical and chemical metallurgy technologies, and other conventional methods and
approaches [24,46]. These research issues need to be intensively discussed in opening the new ways of
making soft and hard magnetic nanomaterials with grain and grain boundary in both nano and microscale
ranges by chemical methods and approaches. In future, the magnetic oxide products of the
nano/microparticle powders will be potentially introduced for solid oxide fuel cells, and their many practical
applications for our life.

4. PRACTICAL APPLICATIONS

So far, scientists have proved that batteries, fuel cells, capacitors and supercapacitors can be potentially
used in energy conversion and storage devices [4] as shown in Figure 5. In addition, hydrogen and methanol
fuels are completely developed at industrial level, which are being integrated with FCs industry. Recently,
researchers have focused on the most typical features of stacks and systems of various kinds of fuel cells.
In investigation, fuel cells have typically been included in the various kinds of electrolytes, yield
temperatures, diffusing species, fuels, generating efficiencies, and their characteristics and uses [1,2].
Therefore, the first kind is that PEMFC shows the typical features of polymer electrolyte membrane,
working temperature of about 70-90°C, hydrogen ion (H*), hydrogen, generating efficiencies of 30-40%,
low-temperature operation, compact, portable power and supply for mobile use [1,2]. In this kind, the core
of PEMFC is the catalytic layer of Pt or Pt-based catalyst but a very high cost of Pt electrode.

The second kind is that PAFC shows the typical features of solution of phosphoric acid, working
temperature of about 200°C, hydrogen ion (H*), hydrogen, generating efficiencies of 35-42%, distributed
power supply (practical application).
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Similarly, the third kind is that MCFC have the typical features of carbonate, working temperature of about
650-700°C, carbonate ion (COs?), hydrogen, carbon monoxide, generating efficiencies of 40-60 %, no
precious metals required, high efficiency, possibility combined with a gas turbine for high-efficiency power
generation. In the fourth case of SOFC, instead of expensive platinum catalysts, researchers need to
understand the issues of zirconia or ceramic type, working temperature of about 700-1000°C, oxygen ion
(O%), hydrogen, carbon monoxide, generating efficiencies of 40-65 %, no precious metals as Pt-based

nano/micro sized catalyst required, high efficiency, possibility combined with a gas turbine for high-
efficiency power generation.
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Figure 5: Simplified Ragone plot of the energy storage domains for the various electrochemical energy conversion
systems compared to an internal combustion engine and turbines and conventional capacitors [4]. Ref: R. J. Brodd
and M. Winter, What Are Batteries, Fuel Cells, and Supercapacitors? Chemical Reviews, vol 104, no. 10, pp. 4245-
4270, 2004.

The description of product commercialization of direct methanol fuel cell Dynario ™ (DMFC) fuel cell
charging for Toshiba phones introduced in 2009 as shown in Figure 6 [52], and with the use of liquid fuel
to be direct methanol fuel. In our future energy needs, the important goals of researchers are to design
automobiles, home appliances, mobile devices, stationary FC systems, and commercialize FC vehicles
associated with hydrogen infrastructure, and much low-cost catalysts, which is powering our future. The
excellent advantages of FC vehicles are green exhaust gases, i.e., H20, and the very significant reduction

of serious air pollution and global warming because of various toxic exhaust gases of NOy, SO, CO,, etc.
from gasoline-powered vehicles.
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(a)

(b)

Figure 6: The description of product commercialization of direct methanol fuel cell Dynario ™ (DMFC) fuel cell
charging for Toshiba phones introduced in 2009 in the use of liquid fuel to be direct methanol fuel [52]. Ref:
http://www.toshiba.co.jp/about/press/2009_10/pr2201.htm
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Recently, Pt nanoparticles have been also used as Pt catalyst in the catalytic layers of dye-sensitized solar
cells (DSSCs) as well as CO- reduction and water splitting [55-57]. In DSSCs, the catalytic centers were
used within the DSC frame of red light-sensitized squaraine (SQ) dyes/TiO2/Pt. In addition, they have been
also used for dye-sensitized photocatalysis on water or carbon dioxide CO- reduction.

5. CONCLUSIONS

In this article, we have presented the recent progresses in the preparation of Pt-based nanoparticles by
modified polyol methods. The synthesis and methods, electrocatalytic properties, and potential applications
are discussed in research of Pt-based nanoparticles with novel nanostructures, and robust catalytic
properties for various kinds of fuel cells.
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Abstract. In our study, the authors performed the synthesis of copper nanoparticles using a simple and
effective polyol chemical method. Copper nanoparticle products were synthesized by reducing copper (I1)
chloride (CuCl.2H;0) in ethylene glycol (EG) and polyvinylpyrrolidone (PVP) at 160 °C with the addition
of a controlling agent to be sodium borohydride (NaBH.). The structure and properties of copper
nanomaterials were investigated and demonstrated by experimental measurements, such as UV-vis
spectroscopy and X-ray powder diffraction (XRD). Here, Cu nanoparticle products with red-brown color
formed are stored in glass containers have been clearly confirmed experimentally with high particle forming
efficiency. Particle size is controlled in the nanosized range of 100 nm. Our research has led that the polyol
chemical method can be highly effectively applied to synthesize various kinds of copper nanomaterials with
controlled size and shape for promising application in the field of preventing and killing harmful
microorganisms and in related biomedical applications.

Keywords. Copper nanoparticles, surface plasmon resonance, microorganism

TONG HQP CO PIEU KHIEN HAT NANO PONG BANG PHUONG PHAP HOA
HQC POLYOL NHAM UNG DUNG TRONG Y SINH

Tém tit. Trong nghién clru nay, cac tac gia da thyc hién tong hop hé hat nano dong bang phuong phap
hoa hoc polyol don gian va hidu qua. San phim hat nano dong duogc téng hop bang cach khir CuCl,.2H20
trong ethylene glycol (EG) va polyvinylpyrrolidone (PVP) ¢ nhi¢t do 160 °C véi viée bd sung thém chat
diéu khién NaBH,. Céu trac va tinh chét cua vat lidu nano dong duge khao sat va chimg minh boi cac phép
do thyc nghiém UV-vis va XRD. San pham hat nano dong tao thanh dugc dung trong cac lo chira thuy tinh,
mau nau doé duoc khéng dinh 16 rang theo thuc nghiém véi hiéu sut tao thanh hat cao. Kich thudce hat duoc
diéu khién trong mién kich thudc 100 nm. Nghién ciru di dan dén rang phuong phap hoa hoc polyol c6 thé
dugc ap dung voi hidu qua cao dé tong hop cac hé thong vat liéu nano dong co kich thude va hinh dang
dugc diéu khién nhdm tng dung trong linh vic phong chdng diét vi sinh vat c6 hai va cac ung dung y sinh
co lién quan.

Tir khéa. Cac hat nano dong Cu, cong hudng plasmon bé mit, vi sinh vat

1. INTRODUCTION

So far, metal nanoparticles have been prepared by modified polyol methods in various works. In biomedical,
Au nanoparticles were used as an antigen carrier and an immunological agent in immunization to prepare
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antibodies in vivo [1-10]. Researchers have focused on the issues of synthesis, methods, properties, and
potential applications of metal nanoparticles for life our [10-38]. However, the high biocompatibility is
silver nanoparticles for plant, animal, and human. Silver nanomaterials in the form of sunscreen creams,
adhesives, and coatings are particularly attractive in potential applications in biological studies, health
protection, hygiene, personal care and cosmetics, furnishing and other products, household products,
clothing in the textile industry, and catering services. Highest applicability in the prevention, control and
elimination of pathogenic bacteria, typically such as flu, to avoid the high risk of disease transmission.
However, the biological compatibility of silver nanoparticles with animal, plant and human is very high
non-toxic. In addition, silver nanoparticles can be supported on oxide material matrix. The use of silver
nanoparticles with iron oxide matrix will create high efficiency in treating natural water pollution in clean
water technology and wastewater treatment. Therefore, silver nanoparticles with potential applications in
environmental techniques are used for antibacterial and bactericidal, high ability to prevent bacterial
diseases.
In particular, they are also used for all kinds of cosmetic and beauty products in preventing viruses and
bacteria from adhering to the body every day from the surrounding environment. Antimicrobial ability
against some pathogens protects human health was evidently found. Recently, copper nanoparticles have
been very useful in biology, which is used to kill harmful mold and pathogens for plants, animals and
humans. In addition, it is also used as a carrier of commercial ink products, and for manufacturing electronic
printed circuits, conducting electricity in electronics. The synthesis and related methods as well as potential
applications of Cu and Cu-based nanoparticles in various kinds of various lifescience [1-4], application for
electrocatalytic CO, reduction to CH4 [5], [6], efficient photoreduction of CO, to methanol [7],
antimicrobial activity [8], high-performance solid oxide fuel cells [9], many successful synthesis of Cu
nanoparticles [10-12], photocatalyst [13], electrochemical reduction of CO, to ethylene [14], various kinds
of applications of Cu nanoparticles [15-17], biology [18], electronics [19], antibacterial behavior [20, 21],
nanofluids [22], antibacterial activity [23-25], antimicrobial activity [26] and [27], click chemistry [28-32],
antibacterial and antioxidant potential [33], antimicrobial activity [34,35], agriculture[36], and catalytic and
biomedical application [37,38].
The potential applications of Cu nanoparticles or Cu oxide nanoparticles have attracted a lot of interest in
recent years, especially in the research of Cu-based catalysts in the conversion of CO; to CH4. Metal
nanoparticles can be easily produced from their metal salts in the coexistence of appropriate reducing
agents, protecting agents, and the presence of particular polyols. The chemical reaction was effectively used
by NaBH. and polyol solvent associated with the control of various experimental conditions. All the
conditions in the synthesis process depended on time, temperature, temperature reaction point, pH of
solvents, pH of reaction mixtures. Therefore, we can control the size, shape, morphology, and structure of
engineered nanoparticles by modified polyol methods in a simple and effective way.

In this research, we have successful easily prepared Cu nanoparticles by modified polyol methods. The
crystal structure and optical properties of copper nanoparticles by improved polyol method have been
investigated by TEM, XRD method and UV-vis spectroscopy.

2. SYNTHESIS AND MEASUREMENT

Synthesis

To synthesize Cu nanoparticles by modified polyol methods, chemicals from Aldrich or Sigma-Aldrich
were utilized with the purity including poly(vinylpyrrolidone) (PVP) as a stabilizer, copper (I1) chloride
dihydrate (CuCl,.H20), sodium borohydride (NaBH.) as strong reducing agent for the formation of Cu
nanoparticles from CuCl..H;O, ethylene glycol (EG) as both solvent and weak reducing agent. Ethanol,
acetone, and hexane were used for washing for the clean product of Cu nanoparticles. The experimenter's
integrated experiences and step-wise processes are very essential to success.

Here, all chemicals were of analytical high standard grade, and were used without any further purification.
In one typical process, EG, 0.375M PVP, 0.0625 M CuCl, and NaBH. were used, and they were added in
a flask. The suitable ratios of precursors, reagents, and solvents were chosen accordingly. The reduction of
CuCl; by both EG and NaBH4 occurred over a period until the color of product of as-prepared Cu
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nanoparticles in EG was reddish brown. This led that the samples were successfully prepared by polyol
method. In many cases, Cu nanoparticle products in the flask or glass containers have shown the reddish-
brown color of copper nanoparticles in EG, which were clearly visible experimentally. In most cases, the
reddish-brown color of the samples of Cu nanoparticles in EG was fabricated by a polyol process, which
was proved to be highly effective by the formation and product repeatability of Cu nanoparticles [1]. In
modified polyol methods, we have commonly added nanostructure-controlling agents or chemicals or
compounds that controlled and protected the copper nanoparticles resulted in PVP — clean, pure as-prepared
Cu nanoparticles in EG. However, the surface of copper nanoparticles was easily oxidized in solutions
containing H2O, ethanol, polyol, and other solvents, so it was necessary to select a suitable surface
protection agent. In most of the synthesis process, Cu nanoparticles are commonly oxidized in the formation
of the shells of CuO and Cu;0 [1,2].

This led that the thin CuO shells were usually formed in a possible core-shell nanostructure with the Cu
core and the Cu oxide shell. In this process, copper ions were reduced in to copper atoms, formation of
copper clusters, and finally the formation of copper nanoparticles according to temperature and time of
chemical synthetic reaction.

Measurement

In the typical experimental methods, we have used the (a)
various measurements, typically such as UV-vis-NIR
spectroscopy, XRD, and TEM, which were used for the
investigation of the formation of the as-prepared Cu
nanoparticles. The final products were also
investigated by a spectrometer in the range of
wavelength of 250-1000 nm or more than 2500 nm if it

is necessary for an analysis of the formation of Cu
nanoparticles.

Here, Lamda spectrometer 950 was connected with
personal computer with software versions, which are
PerkinElmer UV WinLab and UV WinLab Data
Processor & Viewer for data analysis. In addition, X- ®)
ray diffraction patterns and data were recorded by X-

ray diffractometer (Powder x-ray diffractometer:
Rigaku D/max 2550V) at 40kV/200 mA and using
Cu/Ko radiation at 1.54056 A.

In size, shape, and surface analysis of Cu nanoparticles,
transmission electron microscopy (TEM) (JEM-2100F)
with acceleration voltage of 200kV, around 0.1 nm or
0.14 nm lattice resolution, and around 0.19 nm point
resolution was used to evaluate and determine the size
and shape of as-prepared Cu nanoparticles.

Figure 1: (a) and (b) TEM images of Cu nanoparticles by
modified polyol method (SICCAS and TEM measurement by
N.V. Long). The particle size of three nanoparticles: P1 (92.72
nm), P2 (65.90 nm), and P3 (26.054 nm). Average size of three
particles to P1, P2, and P3 to be 61.558 nm.
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3. RESULTS AND DISCUSIONS

In surface analysis, the size of as-prepared Cu nanoparticles was confirmed in various typical size ranges,
especially for Cu nanoparticles with the size less than 100 nm (Figure 1). However, their various shapes
and morphologies have been formed in high crystallization. The high roughness on the various surfaces of
Cu nanoparticles was understood that the polyol process has been very successfully used. Therefore, this is
a promising method for synthesis of Cu-based nanoparticles.
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Figure 2: (a) XRD of powder product of as-prepared Cu nanoparticles. (b) UV-vis spectrum of Cu nanoparticles in
ethanol solvent. (Laboratory of Professor Yong Yang, Chinese Academy of Sciences, Shanghai Institute of
ceramics: SICCAS. Photo by N.V. Long).

Figure 2a shows the XRD results of the crystal structure of Cu nanoparticles of face-centred (fcc) cubic
lattice show that the peaks at different angles characterize the structural aspects of Cu nanoparticles with
high crystallization corresponding to the fine crystal planes at (111), (200), (220), (311), respectively. Cu
nanoparticles show that crystal parameters were found in the good coincidence with the pattern of Cu
(PDF#04-0836) in Table 1 with the intensity of the strongest (111) crystal plane.

Tabble 1. PDF#04-0836: Copper, syn; Cu; Cubic; Fm-3m(225);

2-Theta d(A) () (hkl) Theta 1/(2d)
43.297 2.0880 100.0 (111) 21.648 0.2395
50.433 1.8080 46.0 (200) 25.216 0.2765
74.130 1.2780 20.0 (220) 37.065 0.3912
89.931 1.0900 17.0 (311) 44.965 0.4587
95.139 1.0436 5.0 (222) 47570 0.4791
116.918 0.9038 3.0 (400) 58.459 0.5532
136.507 0.8293 9.0 (331) 68.253 0.6029
144.714 0.8083 8.0 (420) 72.357 0.6186

Cu nanoparticles by modified polyol methods were studied by UV-Visible spectroscopy as well as XRD
analysis and evaluation. It is certain that the surface plasmon absorbance or surface plasmon resonance
(SPR) was observed at about 600 nm in Figure 2b. In the preparation of Cu nanoparticles by polyol
reduction in the solvent as EG, and with NaBH., under the protection of poly(vinylpyrrolidone) as a
stabilizing agent.
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4. CONCLUSIONS

In this research, Cu nanoparticles are prepared in EG and PVP via chemical reduction with EG and NaBH,
in presence of PVP at low temperatures. As a result, the formation and structure of Cu nanoparticles have
been studied with TEM, XRD, and UV-Visible spectroscopy. Therefore, our method will be a very
promising way of wet chemical synthesis of metal nanoparticles, which can possibly synthesize various
kinds of metal nanoparticle systems and nanostructures of Ag and Ag, especially for Cu and Cu-based
nanoparticles, respectively.

ACKNOWLEDGMENT

The author (N.V. Long) appreciates the kind assistance of research of Universities and Institutes of Japan
(Nagoya Institute of Technology, NITECH; Kyushu University, Kyoto University), China (Shanghai
Institute of Ceramics, Chines Academy of Sciences), and Vietnam (National Foundation for Science &
Technology Development) for financial support during his research of controlled synthesis of nanoparticles
by modified polyol methods. Our research was supported by the National Foundation for Science and
Technology Development of Vietnam (NAFOSTED).

REFERENCES

[1] M. B. Gawande, A. Goswami, F. X. Felpin, T. Asefa, X. Huang, R. Silva, X. Zou, R. Zboril, and R. S. Varma, Cu
and Cu-based nanoparticles: synthesis and applications in catalysis, Chemical reviews, vol. 116, no. 6, pp.3722-3811,
2016.

[2] C. Coughlan, M. Ibanez, O. Dobrozhan, A. Singh, A. Cabot, and K. M. Ryan, Compound copper chalcogenide
nanocrystals. Chemical reviews, vol. 117, no. 9, pp. 5865-6109, 2017.

[3] 1. Khan, K. Saeed, and I. Khan, Nanoparticles: Properties, applications and toxicities, Arabian journal of chemistry,
vol. 12, no. 7, pp. 908-931, 2019.

[4] B. Yang, Y. Chen, and J. Shi, Reactive oxygen species (ROS)-based nanomedicine, Chemical reviews, vol. 119,
no. 8, pp. 4881-4985, 2019.

[5] Y. Wang, Z. Chen, P. Han, Y. Du, Z. Gu, X. Xu, and G. Zheng, Single-atomic Cu with multiple oxygen vacancies
on ceria for electrocatalytic CO; reduction to CH4, ACS Catalysis, vol. 8, no. 8, pp. 7113-7119, 2018.

[6] X. Liu, and D. Astruc, Atomically precise copper nanoclusters and their applications, Coordination Chemistry
Reviews, 359, pp. 112-126, 2018.

[7]13J. Albo, M. I. Qadir, M. Samperi, J. A. Fernandes, |. de Pedro, and J. Dupont, Use of an optofluidic microreactor
and Cu nanoparticles synthesized in ionic liquid and embedded in TiO, for an efficient photoreduction of CO- to
methanol, Chemical Engineering Journal, vol. 404, p.126643, 2021.

[8] N. Jayarambabu, A. Akshaykranth, T. V. Rao, K. V. Rao, R. R. and Kumar, Green synthesis of Cu nanoparticles
using Curcuma longa extract and their application in antimicrobial activity, Materials Letters, vol. 259, p.126813,
2020.

[9] S. Jo, H. G. Jeong, Y. H. Kim, D. Neagu, and J. H. Myung, Stability and activity controls of Cu nanoparticles for
high-performance solid oxide fuel cells, Applied Catalysis B: Environmental, vol. 285, p.119828, 2021.

[10] S. H. Wu, and D. H. Chen, Synthesis of high-concentration Cu nanoparticles in aqueous CTAB solutions, Journal
of colloid and interface science, vol. 273, no. 1, pp.165-169, 2004.

[11] N. Nazar, 1. Bibi, S. Kamal, M. Igbal, S. Nouren, K. Jilani, M. Umair, and S. Ata, Cu nanoparticles synthesis
using biological molecule of P. granatum seeds extract as reducing and capping agent: Growth mechanism and photo-
catalytic activity, International journal of biological macromolecules, vol. 106, pp. 1203-1210, 2018.

[12] A. Khan, A. Rashid, R. Younas, and R. Chong, A chemical reduction approach to the synthesis of copper
nanoparticles, International Nano Letters, vol. 6, no. 1, pp. 21-26, 2016.

[13] S. Mosleh, M. R. Rahimi, M. Ghaedi, K. Dashtian, and S. Hajati, Sonochemical-assisted synthesis of
CuO/Cu,0/Cu nanoparticles as efficient photocatalyst for simultaneous degradation of pollutant dyes in rotating
packed bed reactor: LED illumination and central composite design optimization, Ultrasonics sonochemistry, vol. 40,
pp. 601-610, 2018.

[14] Q. Li, W. Zhu, J. Fu, H. Zhang, G. Wu, and S. Sun, Controlled assembly of Cu nanoparticles on pyridinic-N rich
graphene for electrochemical reduction of CO, to ethylene, Nano Energy, vol. 24, pp. 1-9, 2016.

100 © 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

[15] M. Blosi, S. Albonetti, M. Dondi, C. Martelli, and G. Baldi, Microwave-assisted polyol synthesis of Cu
nanoparticles, Journal of Nanoparticle Research, vol. 13, no. 1, pp. 127-138, 2011.

[16] Y. Gao, W. Li, H. Zhang, J. Jiu, D. Hu, and K. Suganuma, Size-controllable synthesis of bimodal Cu particles
by polyol method and their application in die bonding for power devices, IEEE Transactions on Components,
Packaging and Manufacturing Technology, vol. 8, no. 12, pp. 2190-2197, 2018.

[17]J. Rozra, 1. Saini, A. Sharma, N. Chandak, S. Aggarwal, R. Dhiman, and P. K. Sharma, Cu nanoparticles induced
structural, optical and electrical modification in PVA, Materials Chemistry and Physics, vol. 134, no. 2-3, pp. 1121-
1126, 2012.

[18] M. F. Al-Hakkani, Biogenic copper nanoparticles and their applications: A review, SN Applied Sciences, vol. 2,
no. 3, pp. 1-20, 2020.

[19] J. Kwon, H. Cho, Y. D. Suh, J. Lee, H. Lee, J. Jung, D. Kim, D. Lee, S. Hong, and S. H. Ko, Flexible and
transparent Cu electronics by low-temperature acid-assisted laser processing of Cu nanoparticles, Advanced Materials
Technologies, vol. 2, no. 2, p.1600222, 2017.

[20] P. K. Khanna, S. Gaikwad, P. V. Adhyapak, N. Singh, and R. Marimuthu, Synthesis and characterization of
copper nanoparticles, Materials Letters, vol. 61, no. 25, pp. 4711-4714, 2007.

[21] M. Raffi, S. Mehrwan, T. M. Bhatti, J. I. Akhter, A. Hameed, W. Yawar, and M. M. ul Hasan, Investigations into
the antibacterial behavior of copper nanoparticles against Escherichia coli, Annals of microbiology, vol. 60, no. 1, pp.
75-80, 2010.

[22] J. A. Eastman, S. U. S. Choi, S. Li, W. Yu, and L. J. Thompson, Anomalously increased effective thermal
conductivities of ethylene glycol-based nanofluids containing copper nanoparticles, Applied physics letters, vol. 78,
no. 6, pp. 718-720, 2001.

[23] J. P. Ruparelia, A. K. Chatterjee, S. P. Duttagupta, and S. Mukherji, Strain specificity in antimicrobial activity of
silver and copper nanoparticles, Acta biomaterialia, vol. 4, no. 3, pp.707-716, 2008.

[24] A. K. Chatterjee, R. Chakraborty, and T. Basu, Mechanism of antibacterial activity of copper nanoparticles.
Nanotechnology, vol. 25, no. 13, p.135101, 2014.

[25] M. S. Usman, M. E. El Zowalaty, K. Shameli, N. Zainuddin, M. Salama, and N. A. Ibrahim, Synthesis,
characterization, and antimicrobial properties of copper nanoparticles, International journal of nanomedicine, vol. 8,
p.4467, 2013.

[26] J. Ramyadevi, K. Jeyasubramanian, A. Marikani, G. Rajakumar, and A. A. Rahuman, Synthesis and antimicrobial
activity of copper nanoparticles, Materials letters, vol. 71, pp. 114-116, 2012,

[27] M. I. Din, and R. Rehan, Synthesis, characterization, and applications of copper nanoparticles, Analytical Letters,
vol. 50, no. 1, pp. 50-62, 2017.

[28] F. Alonso, Y. Moglie, and G. Radivoy, Copper nanoparticles in click chemistry, Accounts of chemical research,
vol. 48, no. 9, pp. 2516-2528, 2015.

[29] N. V. Long, Y. Yang, L. H. Phuc, P. T. Kien, and M. Nogami, Synthesis, Structure, and Property of Uniform
Gold Nanoparticles by Modified Polyol Method, in 12th AUN/SEED-net RCME & ISMSE 2019, Ho Chi Minh City,
2019, pp. 66-72.

[30] N. V. Long, L. H. Phuc, H. S. Thuan, N. H. Tri, N. Q. Hien, L. K. Vinh, N. T. Hang, C. T. H. Yen, Y. Yang, M.
Nogami, Synthesis and property of gold nanoparticles with controlled morphology, size and shape by polyol process
in ethylene glycol solvent with polyvinylpyrrolidone polymer, and addition of strong reducing agent, in The 4th
International Conference on Advanced Materials and Nanotechnology Hanoi, 2019, pp. 241-245.

[31] J. R. Conway, A. S. Adeleye, J. Gardea-Torresdey, and A. A. Keller, Aggregation, dissolution, and transformation
of copper nanoparticles in natural waters, Environmental science & technology, vol. 49, no. 5, pp. 2749-2756, 2015.
[32] J. Santhoshkumar, H. Agarwal, S. Menon, S. Rajeshkumar, and S. V. Kumar, A biological synthesis of copper
nanoparticles and its potential applications, in Green Synthesis, Characterization and Applications of Nanoparticles
pp. 199-221, 2019.

[33] S. Rajeshkumar, S. Menon, S. V. Kumar, M. M. Tambuwala, H. A. Bakshi, M. Mehta, S. Satija, G. Gupta, D. K.
Chellappan, L. Thangavelu, and K. Dua, Antibacterial and antioxidant potential of biosynthesized copper
nanoparticles mediated through Cissus arnotiana plant extract, Journal of Photochemistry and Photobiology B:
Biology, vol. 197, p.111531, 2019.

[34] M. E. Villanueva, A. M. D. R. Diez, J. A. Gonzalez, C. J. Pérez, M. Orrego, L. Piehl, S. Teves, and G. J. Copello,
Antimicrobial activity of starch hydrogel incorporated with copper nanoparticles, ACS applied materials & interfaces,
vol. 8, no. 25, pp.1628, 2016.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 101



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

[35] U. Bogdanovi¢, V. Lazi¢, V. Vodnik, M. Budimir, Z. Markovi¢, and S. Dimitrijevi¢, Copper nanoparticles with
high antimicrobial activity, Materials Letters, vol. 128, pp. 75-78, 2014.

[36] P. Kanhed, S. Birla, S. Gaikwad, A. Gade, A. B. Seabra, O. Rubilar, N. Duran, and M. Rai, In vitro antifungal
efficacy of copper nanoparticles against selected crop pathogenic fungi, Materials Letters, vol. 115, pp. 13-17, 2014.
[37] J. A. L. N. Shikha, J. A. I. N. Ankita, P. Kachhawah, and V. Devra, Synthesis and size control of copper
nanoparticles and their catalytic application, Transactions of Nonferrous Metals Society of China, vol. 25, no. 12,
pp.3995-4000, 2015.

[38] N. V. Long, C. M. Thi, M. Nogami, The Recent Patents and Highlights of Functionally Engineered Nanoparticles
for Potential Applications in Biology, Medicine, and Nanomedicine, Current Physical Chemistry, vol. 4, 173-194,
2014,

102 © 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

ID: YSC3F.111

NGHIEN CUU TAI SUDUNG VO HQP SUAKET HQP LA CAY TAO RA SAN
PHAM PiA THAN THIEN MOI TRUONG

NGUYEN THI TRA MY%, NGUYEN VAN NHIN?, LE HUNG ANH *
YWién Khoa hoc Céng nghé va Quan Iy Méi truong, Trwong Dai hoc Cong Nghiép TP.HCM
“nttramy0612@gmail.com, nguyennhin12t1@gmail.com, Ih.anh.9@googlemail.com

Toém tit. Mbi nam, Viét Nam thai ra trung binh 10-15 ti vo hop sita (VHS) theo phat biéu tai toa dam “Doi
ctia nhyra” do chi Chau Ngoc Cam Vén - Pho Bi thu Poan S¢ Tai nguyén va Méi truong Thanh phd HO Chi
Minh. Bé giai quyét lugng rac thai khong 16 nay, d c6 mot sb du an duoc tién hanh nham hd trg cong tac
tai ché va xtr Iy VHS phat sinh tuy nhién van chua dat hiéu qua nhan rong. Nghién ctru huéng dén tai su
dung VHS két hop v6i 14 cay bang (Terminalia catappa) tao ra san pham dia c6 kha ning tmg dung cao,
bén canh viéc két hop véi phuwong phap ép nhiét nhdm tim ra cac didu kién t6i vu vé nhiét do va thoi gian.
Két qua da tao ra san phém dia tr VHS va 14 cay c6 tinh tham my, kha nang dinh hinh, chiu luc, nhiém médc
va an toan thuc pham. Nghién ciru gop phan kéo dai vong doi cia VHS va tao ra dia 14 cdy than thién moi
truong.

Tir khéa. Tai ché, tai sir dung, vo hop sira, 14 cdy, dia 14 cdy, san pham than thién méi trudng.

RESEARCH ON REUSE OF MILK CARTONS WITH TREE LEAVES TO CREATE
ECOFRIENDLY PLATE PRODUCTS

Abstract. Each year, Vietnam emits an average of 10-15 billion milk cartons (VHS), according to the
speech at the seminar "The life of plastic" by Ms. Chau Ngoc Cam Van - Deputy Secretary of the Youth
Union of Ho Chi Minh City Department of Natural Resources and Environment. To handle with this huge
amount of waste, there have been a number of activities carried out to support the recycling and treatment
of VHS, but still not effective. The goal of the study to reuse of VHS in combination with almond leaves
(Terminalia catappa) to create a disc product with high applicability. In addition to combining with heating
is studied to optimize time and temperature. The results have created plates products with high aesthetics,
assessed for their quality for shaping ability, force-resistance, mold contamination and food safety. The
research contributes to extending the life cycle of milk cartons and creating ecofriendly plate products.
Keywords. Reuse, recycling, milk carton, tree leaf, tree leaf plate, ecofriendly products.

1 GIOITHIEU

Chuong trinh “Sita Hoc Puong” di va dang tac dong tich cuc dbi véi stre khoe va dinh dudng cho tré em
trén thé gidi noi chung va Viét Nam noi riéng. Mdi lo ngai vé rac thai vo hop sita (VHS) ciing phat sinh tir
d6. Mbi nam c6 khoang 15 ti VHS gidy di qua sir dung (twong duong 150.000 tin) dugc thai bo giy 6
nhiém moéi trudng [1]. Mic du da c6 nhiéu bién phéap quan 1y dugc thuc hién tuy nhién van chua dat dugc
hiéu quéa nhéan rong. Hon thé nita, 6 nhi®m rac thai nhwa dang 1a van dé dugc quan tim hang dau trén toan
thé gi6i. Theo thong ké ciia WHO cho biét mdi phut ca thé gi6i tiéu thu 1 triéu chai nhya, mdi nam c6 5.000
ty tai nilon dugc str dung. Dén nay di san xuét ra 8,3 ti tan nhwa, trong d6 c6 6,3 ty tin 12 rac thai nhua
nhung chi ¢4 9% rac thai nhya duoc tai ché, 12% rac thai nhwa dwoc dbt va 79% con lai ton tai trong moi
truong tu nhién, bao gdm ca méi trudng bién de doa nghiém trong dén hé sinh théi [2].

Tai Viét Nam, cay bang rat d& trong, phat trlén t6t va c6 mat & hau hét cac dia phuong trén ca nudc. Nguoi
dan tir xua d3 dung 14 bang dé chita cam sbt, té thap valy, d01 v6i viée nudi ca canh dé xur Iy kim loai nang
trong nudc, ngan ngira hiru hiéu cac loai vi khuan, cac loai nam trén ca. Mic du 1a bang c6 rat nhidu cong
dung hira ich nhung van chua c6 cong trinh nghién ctru lién quan dugc ung dung rong rai [3].

Nghién ciru tai sir dung vo hop sira két hop 14 cdy tao ra san phdm dia than thién méi trudng nham tiép ndi
cac nghién ctru trong va ngoai nudc cing véi viée cai thién nhiing han ché cia cac san phim dia 14 cay vé
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kha nang chiu luc, bén chat, thim my, dap tmg thi hiéu ctia ngudi tiéu dung va gop phan giam thiéu 6 nhiém
moi trudng.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vatliéu nghién ciru

- La bang (Terminalia catappa): dugc thu thap tai khu vuc An Phi Dong, Quén 12, Thanh phd H(‘§ Chi
Minh va khu vuc Binh Qudi, Quaq Binh Thanh, Thanh pho H6 Chi Minh sau d()‘ duqcﬂ van chuyén vé
khu vyc phong thi nghiém. Dac diém: Tai nhiing khu vuc ndy, cdy bang dugc tréng dé tao bong mat,
mot sO khac moc dai ven duong, canh bo song. Pén mua thay 1a mai, 14 roi rung nhi€u, khé héo nam
ven dudng.

- Vo hop sira: dugc thu thép tai Truong mam non Hoa Lan - S6 3 Lé Loi, Phuong 4, Quéan Go Vip,
Thanh phé HO Chi Minh. Pic diém: Pa s6 phu huynh thuong cho con em mang stra hop dén truong
dé udng. Dudi sy hudng din cua cac ¢d gido, VHS sau khi udng dugc phan loai va thu gom tai khu
vuc quy dinh cta truong nhung chua co giai phap xur Iy hi€u qua trong thoi gian gan ddy. Tién hanh
nghién ctru trén 2 loai chinh: VHS 16n v6i dung tich 1 lit va VHS nho c6 dung tich 180ml - 200 ml.

2.2 Phuwong phap nghién ciru
2.2.1 Phwong phap ép nhiét dinh hinh
Phuong phap nhiét dinh hinh 1a phuong phap tao hinh cac san pham bang cach lam néng tam vat li€u

dén trang thai déo, ép tAm vao khudn, gitr cho dén khi san phdm ngudi. Sau d6 vat lidu s& c6 hinh dang
bé mat khuon [4].

Hinh 1 May gia nhi¢t

Nhiét do t6i da ctia may ép gia nhiét 1a 500 °C
Cén nang may ép gia nhiét: 100 kg
bién nang sir dung: 220 V — 500 W

+  Kich thuéc may ép gia nhiét: chidu cao x chiéu ngang = 120 cm x 60 cm
2.2.2  So d6 nghién ciru
Sau qua trinh tham khao va tién hanh tién thi nghiém, nghién ctru chon ra cdc mirc nhiét ¢ 120 °C, 130 °C,
140 °C, 150 °C ¢ thoi gian 1an luot 1a 1 phit, 2 phut, 3 phat véi mdi nghiém thire 1ap lai 3 1an. Mdi thi

+ o+ o+
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nghi¢m tién hanh nghién ctru song song 2 doi twgng VHS, 3 VHS nho/1 dia, 1 VHS 16n/1 dia két hop tir 6
dén 8 14 bang dé cho ra san pham dia hoan chinh va két qua dugc trinh bay ¢ hinh 2.

-
_ 3] Thinghiém 1: Panh gia kha nang tao dia cua VHS Ién va VHS nho ¢

/ﬁ muc gia nhiét 120 °C, 9 nghiém thuc, thoi gian 1 — 3 phat, Iap lai 3 1an.
. J

4 N
Thi nghiém 2: Panh gia kha nang tao dia cua VHS I6n va VHS nho ¢
muc gia nhiét 130 °C, 9 nghiém thic, thoi gian 1 — 3 phat, 1ap lai 3 lan.

Nghién ctru
ché tao dia tir \_
VHS va la ™ -
bang Thi nghiém 3: Panh gia kha nang tao dia cua VHS 16n va VHS nho ¢

v

muc gia nhiét 140 °C, 9 nghiém thuc, thoi gian 1 — 3 pht, lap lai 3 lan.

\-

— Thi nghiém 4: Banh gia kha nang tao dia cia VHS lon va VHS nho ¢
| muac gia nhiét 150 °C, 9 nghiém thirc, thoi gian 1 — 3 pht, 1ap lai 3 lan.

Kiém tra an
toan vi sinh
va kim loai
ning

niam men, nim méc, Antimony (Sb), Asen (As), Cadimi (Cd), Chi (Pb).

—  w___J __J \

{ Kiém tra cac chi tiéu coliform, Escherichia coli, Salmonella, tong sb

Giir nguy@n gia tri nhiét do va thoi gian t6i wu khi tao ra san pham dia
14 hoan chinh. Tién hanh khao sat nhiét d6 va thoi gian say toi wu voi

Pinh gié kha VHS tai sir duna, 12 nghiém thiec, thai gian 30 — 60 phat, 1ap lai 3 1an.

nang tai ché
diala

Danh gia kha ning tai ché dia sau khi st dung.

Hinh 2. Sodo nghién ciu
2.3 Phuwong phap danh gia

- Phuong phéap danh gid cam quan: Tién hanh xem xét do bam dinh cua 14 cdy voi 16p vo hop sita, kha
nang dinh hinh, mau séc, do kho cua dia v6i 2 mac danh gia dat va chua dat. Cu thé:
+ D¢ bam dinh: Pat khi 16p 14 bam vao nhau va bam vao l6p VHS, chua dat khi xudt hién vj tri khong
bam dinh, mbi ndi bi ho.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 105



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

+ Kha nang dinh hinh: Pat khi hinh dang dia rd rét khong bi vénh & day hodc vanh. Chua dat khi dia
bi vénh.

+ Mau séc: Pat khi san phﬁm gilt duwoc mau sdc tu nhién. Chua dat khi bé mat san phﬁm bi chay.

+ Do kho: Pat khi bé mat san phém kho vira. Chua dat khi san phém bi 4m bé mat hodc qua kho dan
dén gion giy.

Phuong phap danh gia tai mbc: Dia duoc bao quéan trong thi zip va ghi nhan cac thong sb lién quan
nhu mau sic, dinh hinh, kha nang gitt mau... Sau do, tién hanh kiém tra, theo doi hién tuong ddi mau,
tai moc va cac dau hiéu khac dinh ky hang tuan.

Phuong phap xéc dinh khdi lwong: Ghi nhén khdi lugng cua dia trude va sau khi ép dinh hinh.
Phuong phép danh gia chit lugng san pham: Dia dugc dinh hinh s& dugc gii dén trung tAm phan tich
dé phan tich chét lwong dia véi cac chi tidu lién quan dén an toan thuc pham nhu: coliform, escherichia
coli, salmonella..

Phuong phap tai che Tién hanh ap dung phuong phap 4 phan compost dbi voi 16p 1a bang, 16p VHS
quay trd lai quy trinh san xudt c6 két hop véi keo pht nhim tao ra san pham dia méi. Nghién ctru chu
yéu xoay quanh viéc danh gia chat luong san pham dia tai ché khi tuan hoan 16p VHS tré lai quy trinh
san xuat dia két hop vai 16p keo két dinh tuwong ty nhu cach danh gia d6i v6i san pham dia ban dau.

KET QUA
Két qua thi nghiém 1

Két qua danh gia kha ning tao san pham ¢ murc gia nhiét 120 °C duoc trinh bay & bang 1 va bang 2.
Bang 1. Két qua thi nghiém VHS nho vdi & bang ¢ 120°C

. 2 .. CT1 CT2 CT3
Thong so uc nghiém
N1.1 | N1.2 | N1.3 | N2.1 | N2.2 | N23 | N3.1 | N3.2 | N3.3
Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3
Pinh hinh 0] 0 O X X X X X X
Do kho 0] 0 O 0 O O 0] O 0]
Mau X X X X X X X X X
Kha nang gilt mau O O O O O O 0 O O
Két dinh [6) o) o) o) o) o) o) o) o)
Mdc [6) o) o) o) o) o) o) o) o)
Bdng 2. Két qud thi nghiém VHS lén véi 1a bang ¢ nhiér dg 120 °C
N z i x CT1 CT2 CT3
Thong so uc nghiém
L1.1 | L1.2 | L1.3 | L21 | L22 | L23 | L3.1 | L3.2 | L33
Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3
Pinh hinh 0] 0 O X X X X X X
Do kho 0] 0 O 0 O O 0] 0 0]
Mau X X X X X X X X X
Kha nang giit mau O O O] 0 O] 0] 0 O O
Két dinh 0 o) o) o) o) o) o) o) 0
Moc 0 o) o) o) o) o) o) o) 0

Ghi chti:  O: Khong dat; X: Pat

Két qua cho thay voi 2 dbi tuong VHS 16n va VHS nho c6 tinh chét tvong duong. Trong thi nghiém nay,
xét vé thim my nhu dinh hinh, két dinh thi cac cong thire déu khong dat, 14 chua bam dinh v6i nhau va dé
bong tréc. Vé danh gia chi tiéu tai méc so bo dia trong thoi gian 1 thang, sau khi ép nhiét san pham duoc
cho vao tui zip va géi hiit am sau 3-5 ngay san pham c6 hién trong moc va mau cua dia cling chuyén sang
nau hoan toan khéng con gilt dugc mau nhu Iic mdi ép nhiét. Khéi lugng dia tir vo hop sita loai nho vao
khoang 29,32 + 6,8 g, dbi v6i dia bang hop sita loai 16n khéi lwong khoang 35,24 + 5.3 g.
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3.2 Két qua thi nghiém 2

Két qua danh gia kha ning tao san pham ¢ mirc gia nhiét 130°C duoc trinh bay & bang 3 va bang 4.
Bang 3. Keét qua thi nghiém dia VHS nho vai 14 bang ¢ 130°C

Thyc nghiém CT1 CT2 CT3
Théng sb

N1.4 | N1.5 | N1.6 | N2.4 | N25 | N2.6 | N3.4 | N3.5 | N3.6

Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3

Dinh hinh X X X X X X X X X

Do kho 0 0 0 0 0 0 0 0 0

Mau X X X X X X X X X

Kha nang giit mau O @) ) @) ) O] 0 O] 0

Két dinh 0 0 0 0 0 0 0 0 0

Mobc 0 0 0 0 0 0 0 0 0

Bdng 4. Keét qua thi nghiém dia VHS lén véi la bang ¢ 130°C
Thyc nghiém CT1 CT2 CT3
Thong sd

L14 | L15 | L16 | L24 | L25 | L26 | L34 | L35 | L3.6

Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3

Dinh hinh X X X X X X X X X

Do kho 0 0 0 0 0 0 0 0 0

Mau X X X X X X X X X

Kha nang giit mau O 0 ) @) ) O] 0 ) 0

Két dinh 0 0 0 0 0 0 0 0 0

Mobc 0 0 0 0 0 0 0 0 0

Ghi cht: o: Khong dat; x : Pat
Két qua cho thdy véi 2 dbi twong VHS 16n va VHS nho cé tinh chat twong duong. Trong thi nghiém nay,
vé do thAm my thi dinh hinh dia t6t nhung vé sy két dinh cia dia ¢ cac cong thirc déu khong dat 14 ¢6 hién
tugng bong troc, khong bam dinh thanh dia. V& danh gid chi tiéu tai moc so bd san phdm trong thi zip va
tai hut 4m trong thoi gian 1 thang, san phdm dé bj mdc sau khoang 1 tuan, ddng thdi mau cua dia da chuyén
sang mau nau hoan toan. Khdi lugng dia VHS nhé khoang 25,195 + 2,925 g, khi lugng dia VHS 16n
khoang 32,7+ 3,1 g.
3.3 Két qua thi nghiém 3

Két qua danh gia kha ning tao san phdm & mirc gia nhiét 140°C dugc trinh bay & bang 5 va bang 6.

Bang 5. Két qua thi nghiém dia VHS nhé véi I bang ¢ 140°C

Thong s6

N1.7 | N1.8 | N1.9 | N2.7 | N2.8 | N2.9 | N3.7 | N3.8 | N3.9

Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3

Dinh hinh X X X X X X X X X

Do kho 0 0 0] X X X X X X

Mau X X X X X X X X X

Kha nang gilt mau 0 0 O X X X X X X

Két dinh X X X X X X X X X

Mbc o) 0 0 X X X X X X

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 107



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

Bdng 6. Két qud thi nghiém dia VHS Ién véi 14 bang ¢140°C

Théng sb

L1.7 | L1.8 | L19 | L2.7 | L2.8 | L29 | L3.7 | L3.8 | L39

Thoi gian ép nhiét (phut) 1 1 1 2 2 2 3 3 3

Dinh hinh X X X X X X X X X

Do kho 0 0 0 X X X X X X

Mau X X X X X X X X X

Kha ning gilt mau 0 0 O X X X X X X

Két dinh X X X X X X X X X

Mbc 0 0 0 X X X X X X

Ghi chti: O: Khong dat; X : Pat
Két qua cho thdy vai 2 d6i twong VHS 16n va VHS nho c6 tinh chét twong dwong. Trong thi nghiém nay,
CT3 ti vu nhat vi d6 bam dinh tdt, dinh hinh dat va khong bi bong keo cung véi kha ning giit mau tot theo
thoi gian, xét v tinh thim my cua dia thi dat yéu cAu, xét vé chi tiéu mdc so bd khong bi tai méc sau hon
1 thang. O CT1 va CT2 dia ciing dinh hinh t6t, 46 két dinh cao khong bi bong troc, chi tidu tai mdc dat voi
hon 1 thang, nhung bé mit bi bong 14 theo thoi gian nén. Khéi lugng dia véi VHS loai nho khoang 23,625
+ 2,025 g, khi lugng dia véi VHS loai 16n khoang 28,21 + 2.8 g.
3.4 Két qua thi nghi¢m 4
Két qua danh gia kha ning tao san pham & murc gia nhiét 150°C dugc trinh bay & bang 7 va bang 8.

Bdng 7. Két qud thi nghiém dia VHS nho véi 14 bang ¢ 150°C

Thuc nghiém CT1 CT2 CT3
Théng sb
N1.10 | N1.11 | N1.12 | N2.10 | N2.11 | N2.12 | N3.10 | N3.11 | N3.12
Thoi gian (phut) 1 1 1 2 2 2 3 3 3
Dinh hinh X X X X X X X X X
Do kho X X X X X X X X X
Mau X X X X X X 0 0 0
Kha nang git mau 0 0 O X X X X X X
Két dinh X X X X X X X X X
Mobc 0 0 0 X X X X X X
Bang 8. Két qud thi nghiém dia VHS Ién véi 14 bang ¢150°C
Thye nghiém CT1 CT2 CT3
Thong s6
L1.10 | L1.11 | L1.12 | L2.10 | L2.11 | L2.12 | L3.10 | L3.11 | L3.12
Thoi gian (phut) 1 1 1 2 2 2 3 3 3
Dinh hinh X X X X X X X X X
Do kho X X X X X X X X X
Mau X X X X X X 0 0 0
Kha nang giit mau 0 O O X X X X X X
Két dinh X X X X X X X X X
Mobc 0 0 0 X X X X X X

Ghi chti: O: Khong dat; X : Dat

Trong thi nghiém nay, thuc nghiém CT2 gia nhiét ¢ thoi gian 2 phut t6i rru nhét kha nang giit mau tét theo
thoi gian va khong bi méc nhung sau 1-2 tun san phdm bi bong 14 & be mat, gion gdy khong con d6 dam
dinh nhu ban dau. Truong hop san pham ¢ CT1 véi kha nang giit mau t6t, dinh hinh 6n tuy nhién san pham
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bi mdc sau hon 1 tudn bao quan bang thi zip va goi hat am. Di v6i CT3 trong thoi gian 3 phit thi 14 bi
chay, gion va d& nat & vanh 14. Khéi luong dia VHS nhé khoang 22,6 + 2,4 g, khdi luong dia VHS 16n
Khoang 27,67 £ 2,2 g.
3.5 Hinh anh cic nghiém thirc ciia 4 thi nghiém
Vi 36 nghiém thirc, nghién ctru di tao ra cic san pham voi hinh anh dugc ghi nhan bén dudi.
Hinh anh th1 n h1em 1 3a 3b, 3¢ Hinh anh thi nghiém 2 (4a, 4b, 4c

Hinh 3c. Dia la cdy ép nhiét o 120 °C 3 phat Hinh 4c. Dia ld cay ép nhiét 6130 °C - 3 phit

Hinh anh thi nghiém 4 (6a, 6b, 6¢)

Hinh 5c. Pia ld cay ép nhiét 6140 °C - 3 pht Hinh 6¢. Pia ld cdy ép nhiét ¢ 150 °C - 3 phlt
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Bdng 9. Két qua so sanh cAc chi tiéu tzo san pham tai cac merc nhiér @6 120°C 130 °C 140 °C 150 °C

hiét do
120°C 130°C 140°C 150°C

Thong sd
Thoigian |4 2 | 3 1 2 3 1 2 | 3| 1 | 2 3

(phut)
Dinh hinh 0 X X X X X X X X X X X
Do kho 0 0 0 0 0 0 0 X X X X X
Mau X X X X X X X X X X X 0
Khining | o | o | o | ¢ 0 0 0 x | X o | x X

g1 mau
Két dinh 0 0 0 0 0 0 X X X X X X
Mébc 0 0 0 0 0 0 0 X X o) X X

Ghi chu: O: Khong dat; X : Dat

Nhan thdy, khi khdo sat tai muc nhiét d6 140°C véi thoi gian 2 phut dat vé d6 am, tinh dinh hinh ciing nhu
kha ning giit mau, chdng tai mdc va két dinh tt tuy nhién sau khoang 2 tuan bé mit 14 c6 diu hiéu bong
dan theo thoi gian vi thé chua dat vé tinh thAim m§ néu du trir va st dung trong thoi gian dai. Bén canh do,
tai mirc nhiét do 150°C trong thoi gian 2 phut tao ra san pham dat hau hét cac chi tiéu dé ra tuy nhién sau
khoang 1-2 tuin san phdm c6 dau hiéu bong troc va gion giy nhiéu nén khong dat vé chat lugng sir dung.
Nghién ciru di tim ra diéu kién t6i wu trong qua trinh san xuat dia 14 bang két hop VHS tai nhiét d6 140°C
trong thoi gian 3 phut trén 16p vat liéu bao gom: 14 bang - vo hop sita - 14 bang tao ra san pham véi nhiéu
vu diém ndi bat vé do két dinh, dinh hinh t6t cing kha nang giit mau, chiu méc lau theo thdi gian va dé bao
quan.

3.6 Két qua kiém dinh cAc chi tiéu vé vi sinh va kim loai ning

Sau qua trinh nghién ctru d chon ra san pham dia 14 bang t6i uu va duoc phén tich tai Trung tim Khoa hoc
va Cong nghé Sinh hoc thudc truong Dai hoc Khoa hoc Ty nhién Thanh phd HS Chi Minh, két qua phan
tich dugc trinh bay tai bang 10.

Bdng 10: Két qud phan tich

STT Chi tiéu thir nghiém Phwong phap Két qua Pon vi tinh
1 Coliform ISO 4832:2006 <01 CFU/g
2 Escherichia coli I1SO 16649-3:2015 Khong Phat hién CFU/g
3 Salmonella ISO 6579-1:2017 | Khong Phét hién CFU/25g
4 Tong 56 “Ii‘gcmen’ nam 150 31527-2:2018 <01 CFU/qg
. TK EPA Method | Khong Phat hién

5 Antimony (Sh) 200.8 MLD=0.0002 mg/kg

TK EPA Method | Khong Phat hién

6 Asen (As) 200.8 MLD=0.0006 mg/kg
. TK EPA Method | Khong Phat hién

! Cadimi (Cd) 200.8 MLD=0.0001 mokg
. TK EPA Method | Khong Phat hién

8 Chi (Pb) 200.8 MLD=0.0002 mg/kg

Két qua trén cho thiy: Cac chi tiéu dat trong khoang tiéu chuin cho phép va an toan trong viéc st dung
noéi chung va trong nganh cong nghiép thuc pham noi riéng.

3.7 D& xuit quy trinh sin xuit dia

Dua vao két qua thi nghiém trén nhom nghién ciru dé xuét quy trinh san xuét dia 14 bang nhu hinh 7
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— Thu gom vo hép sira | Hai 1a |
\J l
Xuly sobd ‘ ‘ Xir Iy so b ‘
Rira bing nudre sach ‘ ‘ Rim bing nurée sach ‘
Giai doan 1 — v ,
Xir ly bang dung dich Hydro Xur ly h":““;j dung dich Hydro
peroxid 3% (H202) peroxid 3% (H202)
,. l
[ Rira bing nude sach ‘ [ Rira bing nuce sach ‘
Sy kho ‘ Phoi 14 dén rdo ‘

l

Xép 1op la phu ngoai va vo
hop sira lam 16p dém gita

Giai doan 2 L4

Ep dinh hinh bang may - =

Gia nhiét theo thii
gian da khao sat

L J

— Kiém tra ¢am quan

v

Cit tao hinh

Giai doan 3 — l

Béo quéan béng tai hit dm

l

— San phdam dfa hoan thanh

Hinh 7. Sordo quy trinh san xudt dia ld bamg

- Giai doan 1: Xir 1y so bo
La bang sau khi dugc hai s& dugc mang vé phong thi nghiém. Tai phong thi nghiém, la duoc rira bang
nudc sach nhiam loai bo bui ban va tap chat dinh trén bé mat 14. Sau do, 14 bang dwgc ngam vao dung
dich H,0, 3%, dé khir tring va rira lai mot 1an nira voi nudce sach. La cay duge phoi rao nude va chuan
bi budc vao giai doan ép dinh hinh cung voi VHS.
VHS sau khi dugc thu gom tai cac diém thu gom s& duoc mang vé phong thi nghiém. Tai phong thi
nghiém, VHS duoc cit doc va rira v6i nude sach dé loai bo phén tap chét khong can thiét. Tiép dén,
ngdm VHS vao dung dich H20; 3%, dé khtr tring va sau d6 duoc rira lai mot lan nira véi nuée sach
cubi cung di dén cong doan sdy kho bao quan.

- Giai doan 2: Ep gia nhiét
Chuén bi nguyén liéu dau vao bao gdm 14 bang - vo hop sira - 14 bang. Sir dung may ép gia nhiét & cac
mirc nhiét do va thoi gian khac nhau dé tao ra san pham hoan chinh.
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- Giai doan 3: Hoan thién va kiém tra san phém
Sau khi ép dinh hinh va gia nhiét, tién hanh danh gia cam quan céc tiéu chi vé mau, kha nang dinh hinh, két
dinh,... cat bo nhitng phan du thira d€ tao hinh dia. Sau d6 bao quan bang tai zip két hop véi tii hut am.

Hinh 8: San phdm dia dé hoan thién

3.8 Panh gia khi ning ti ché cia dia sau khi sir dung
Giit nguyén gié trj nhiét d (140 °C) va thoi gian (3 phat). Tién hanh khao sat nhiét do téi wu khi sdy VHS
tai sir dung theo cac nghiém thire dugc trinh bay tai bang 11.

Bang 11: Ket quda khao sat nhiét do toi uu say VHS tai sir dung

ghiém thirc Al A2 A3 A4
o ALl| AL2 | AL3 | A21 | A22 | A23 | A31 | A32 | A33 | A4l | A42 | A43

Thong so ]

Nhl‘?(f,g;’ Y | 80 | 80 | 80 | 8 | 80 | 8 | 8 | 8 | 8 | 8 | 8 | 80

Thoigiansay | g5 | 39 | 30 | 40 | 40 | 40 | 50 | 50 | 50 | 60 | 60 | 60

(phat)
P kho oloJoJoJoJo[x[x[x]o]o]o
o Tﬁﬁﬁ bl box x| ox x| x| x| x| x| x| x| X

Ghi cht: O: Khong dat; X: Dat
Theo thi nghiém tai bang 11 cho thay, cac nghiém thirc déu dat kha nang dinh hinh t6t, bam bao 16p nhom
va 16p gidy van két dinh thanh mot khéi thong nhét. Tuy nhién, tai nghiém thirc A3, gid tri d6 kho dat theo
phuong phéap déanh gia cam quan nén la ngudn nguyén li¢u thich hop quay tr¢ lai quy trinh san xuit dia 14.
Tién hanh khao st s6 1an két hop VHS téi st dung va 14 bang méi dé san xuét dia 14, két qua duoc trinh
bay tai bang 12.

Bdng 12: Két qua khao sét kha ndng tdi ché dia ld

Lin tai ché Khanangdinh | po o | gy | Khanang gl | opxqh | Mée
hinh mau
1 X X X X X X
2 0 X X X X X
3 0 0 0 0 0 0

Két qua khao st cho thdy, san pham dia tir 14 bang két hop v6i VHS c6 kha ndng tai ché toi wu trong 2 lan
khi tuén hoan nguyén liéu VHS tr¢ lai quy trinh san xuat dia 14 vdi 1op keo két dinh.
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4 KETLUAN

Nghién ctru thanh cong quy trinh san xuit dia 14 bang bang cach tai sir dung VHS loai 16n 1 lit va nho 180ml
- 200ml. Nghién ctru da tim ra dugc nhiét do tdi uu san xuét dia ¢ 140 °C trong thoi gian 3 phut va khong
sir dung keo cho qua trinh ¢p gia nhiét. San pham dia 14 duogc tao ra an toan vai chi tidu vi sinh va kim loai
ning phu hop dé st dung trong doi song va «cong nghiép thuc pham. Pia 14 bang c6 kha ning tai ché 2 1an
ma khong anh huong dén chat luong dia. Két qua nghién ciru 1a co s& cho cac nghién ctru khoa hoc ¢6 lién
quan dén viéc tai sir dung VHS két hop véi cac loai 14 cay khac.
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TONG HQOP VA MO PHONG HOAT TiNH SINH HQC CUA DAN XUAT
4-METHYL COUMARIN

LE THI THANH TRUC™, NGUYEN NGQC HAN?, BUI HOANG LINH CHI!, NGUYEN VAN
THOI', TRAN NGUYEN MINH AN*

'Khoa cong nghé Héa hoc trieong dai hoc Cong nghiép thanh pho Ho Chi Minh
*lethithanhtruc0109@gmail.com

Tém tit. Ba tong hop (3-bromo-7-(diethylamino)-4-methyl-2H-chromen-2-one), xac dinh cu trac bing
phuong phap héa Iy (IR, 'H, *C, DEPT, 2D NMR va HR-MS) 1a phu hop v6i du doan vé co ché phan tng,
hiéu suét cao (91%). Tinh méi dic biét ciia nghién ctru nay 1a da dua ra quy trinh tong hop in vitro 3-bromo-
7-(diethylamino)-4-methyl-2H-chromen-2-one va thyc hién docking ligand nay trén cdc dong té bao ung
thu vii (MCF-7), gan (HepG2), van co (RD); e ché enzyme o-glucosidase va khang nidm Candida albicans.
Mic du ligand nay da dugc tong hop va thuong mai hoa nhung quy trinh tong hop nay chua dugc tim thay
& cac cong trinh cong bd va nghién ctru in silico docking cua ligand ny trén cac dong té bao dugc cong bd
dau tién va co gia tri dong gop khoa hoc, dat biét trong linh vyc duoc lidu.

Tu khoa. 4-Methyl coumarin, 3-Bromo-7-(diethylamino)-4-methyl-2H-chromen-2-one, Phwong phap
docking phén tir, chéng ung thu, khang nam.

SYNTHETIS IN VITRO AND IN SILICO OF DERIVATIVES 4-METHYL COUMARIN

Abstract. The (3-bromo-7-(diethylamino)-4-methyl-2H-chromen-2-one) have been synthesized and
determined structural by physical chemistry such as IR, 'H, **C, DEPT, 2D COSY, HSQC, HMBC- NMR,
and HR-MS). The yield reaction was 91%. The novel of this study has synthesized one derivative of
coumarin from the first raw material of 7-(diethylamino)-4-methyl-2H-chromen-2-one (1), and predicted
in silico docking model the anticancer, anti-antioxidant, and antifungi activities. The calculation results of
molecular docking model has shown that (3-bromo-7-(diethylamino)-4-methyl-2H-chromen-2-one)
inhibited well the breast cancer cell line, MCF-7, enzyme a-glucosidase, and Candida albicans.

Keyword. 4-Methyl coumarin, 3-Bromo-7-(diethylamino)-4-methyl-2H-chromen-2-one, Molecular
docking model, anticancer, antifungals.

1. GIOI THIEU
Coumarin 1a mot hop chat di vong, c6 cau triic benzopyrone dic trung, trong d6 vong benzen dugc ngung
tu v6i mot vong pyrone. N6 duoc phat hién 1an dau tién khi n6 duogc tach khoi cidy Coumarouna odorata
Aube (Dipteryx odorata) vao nam 1820 [1]. Coumarin va cac dan xuat ciia n6 dugc tim thy trong nhiéu
loai thyc vat khac, ¢ dang tu do hodc & dang heteroside nhu Apiaceae, Asteraceae, Fabiaceae, Rosaceae,
Rubiacae va Ho Solanaceae [ 2]. Chung c6 nhiéu tac dung dugc 1y va sinh hoc khic nhau va co thé duoc
tim thdy trong cac chat c6 chiét xuat khac nhau, nhu Cortex Fraxini, c6 hoat tinh chdng viém tuong quan
vi sy hién dién cua phenolic acid va coumarin, eculin, esculetin, fraxin va fraxetin [3]. Cac hoat tinh sinh
hoc cua cac chat chiét xuét tir thuc vat khac nhau ciia cac dan xuat coumarin c0 tac dung duoc 1y va y
hoc[4]. C4u trac cua no cho phep thay thé & sau vi tri khac nhau, do d6 cung cap nhleu kha ning stra doi
téng hop trén cu trac khung coumarin c6 nhiéu hoat tinh sinh hoc méi. Mot dan xuit c6 tac dung chong
dong mau. Sau d6 duge nghién ctru rong réi, ing dung cao trong linh vuc y dugc (i ché té bao ung thu,
diéu trj virus HIV, khang khuén, khang nim, khang oxi hoa)[5]. Cac dan xuit tir nhan di t§ coumarin c6
kha ning trc ché sy ting trudng trong cac dong té bao ung thu ¢ ngudi nhu A549 (ung thu phéi), ACHN
(ung thu than), MCF-7 (ung thu vii) va HL-60 (ung thu bach cau). Trong mot so thtr nghiém 14m sang, cac
dan xuat coumarin thé hién hoat dong chong tang sinh té bao trong ung thu tuyén tién liét, u ac tinh va ung
thu biéu mo té bao than. bay la mot tac chat phan tmg véi da dang vi tri nhom thé c6 hoat tinh sinh hoc
cao- mang tiém ning phat trién trong nganh duoc hoc khang té bao ung thu. Huéng dén muc tiéu we ché sy
di cin cua té bao ung thu (ma co so 14 su ghép cip 16i ciia phan tir AND gy bénh), thong qua cac sang loc
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1y thuyét docking phan tir, nhan thdy kha nang tuong tac vdi té bao gdy bénh cta cac nhom brom twong dbi
cao hon cac nhom thé thong thuong. Cung voi nhiing nghién ctru tong hop thanh cong hop chat mang hoat
tinh sinh hoc ndi bac nhu khang viém, khang khuin nim, khang oxy hoa, rc ché enzyme AchE
(Acetylcholinesterrase) ¢ ngudi [6] dé phat trlen cac loai thude diéu tri cac bénh vé than kinh phd bién 1a
thudc diéu tri bénh mét tri nhé & nguoi 16n tudi. Day 1a Iinh vuc ludn ludén méi meé va tha vi, thu hat nhiéu
nha khoa hoc kham pha cac hoat tinh ctia coumarin va cac dan xuét lién quan. Cac din xuét coumarin mang
nhom thé & vi tri s6 3 chua c6 nghién clru so v6i cac nhom thé & vi tri khac thi cac cong trinh nghién ctru
nay co6 kha nhleu cong bb trén tap chi quoc té va trong nudc. Tu nhing tinh chat n6i bac néu trén, ching
t6i mong mudn tong hop méi dan xuét brom & vi tri s6 3 (C-3) cuia 7-diethylamino-4-methyl coumarin
thong qua phan trmg Brom hoa tir 7-diethylamino-4-methyl coumarin, NBS, chloroform va thir nghiém hoat
tinh sinh hoc trong in vitro va in silico. Ngoai ra con c6 c&c tng dung 16n trong cong nghi¢p nhu nhuém,
son, xir li chét thai va cac tmg dung khac.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u: Cac hoa chat 7-(diethylamino)-4-methyl coumarin( Merck), NBS (Sigma-Aldrich), cloroform
(Merck), silicagel (An D), ban mong cham sic ki (Merck), dung méi giai ly (Viét Nam).

2.2. Phuong phap phan tich Héa ly: FT-IR duoc ghi nhén trén may quang phd Bruker (Tensor 27)- KBr
(disk). Pho cong huong tir hat nhan *H, *C NMR ,DEPT, HMBC, HSQC do trén méay Bruker AM500. Pho
khéi phan giai cao do trén may quang pho khéi lwong micrOTOF-Q I1- ESI-Qq-TOF.

2.3. Phuong phap tong hop Cou-Br (1) [7]: Cho 10g (0.04 mol) 7-(diethylamino)-4-methyl coumarin tinh
khiét va 50ml CHCls vao binh cau hai o, khudy tan hoan toan trén bep khuay tir, dung 6ng nho giot cho
dung dich gom 7 ,72g (0.04 mol) NBS trong 100ml CHCls vao binh cau va t1ep tuc khuay Theo ddi phan
g bang cach chim sic ky ban méng sau mdi 15-30 phat. Phan lap san pham bang sic ky cot: Cot sic ky:
dudng kinh 5 cm, chiéu cao silicagel trong c6t: 50 cm. Hé dung moi trién khai cot ethyl acetat : hexane (2 :
10 = Vea:Viexane). Tién hanh nhdi cot va chay cdt, trién khai hé 100% n-Hexane dé tham thau hét cot, cho
dung méi chay dén vira ngang muc silicalgel thi khoa cot lai va cho mau dung dich coumarin thé trong
clororform vao (cht y luong dung méi hoa tan 1a t6i thiéu). Dén khi dung dich coumarin vira ngang muyc
silicagel thi cho bong gon vao, roi cho hé dung méi chay cot da khao sat TLC.Thu va kiém tra cic phan
doan, sau d6 c6 quay chan khong dé thu coumarin tinh khiét.

So dd 1 :Tong hop 3-bromo-7-(diethylamino)-4-
methyl-2H-chromen-2-one
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Hinh 1:Theo ddi phan tmg bang ban moéng va séc ki cot

So dd 2: Quy trinh tong hop dan suit bromo-
coumarin

2.4. Phuwong phap thuc nghiém docking phan tir

Chuéin bj file tham s gird

Doc ligand tir Autodock 1
dé chay autogrid4.exe

Poc target tir Autodock

4
hém vao LK hydrogen Thém vao cac nguyén tir
phan cuc kiéu AD4

l i

Thém vao LK hydrogen
phan cuc

l i

Thém dién tich Gasteiger

Chon va mé file
ligand.pdbqt

Thém dién tich Kollman

Iréi, (x,Y,2)

Chon protein muc tiéu |

;

Luu file dang:
target.pdbqt

Chon ligand cho
autodock

Luu file dang:
ligand.pdbqt

Luu file dang: dock.gpf

Phén img

Co quay chén khong

$ic ky bin méng

Sic ky cit

Dt tham s6 toa dé tam hop
Iwdi, khodng cdch tém hép

Din sudt coumarin

Chuén bj file tham s§
docking.exe

Chon phan t&r
target.pdbqt

Chon ligand
Xéc nhan tham sé ligand|
Chon gidi thuat gene
Chon gidi thujt
di truyén
Luu file dang:
doc.dpf

ﬂ Tap lénh tir he

diéu hanh DOS
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Xy dung két qua bing
phén mém: Discovery
studio Visualizer, Molegro
Molecular Viewer



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

3.KET QUA VA THAO LUAN

3.1. Két qua

Hiéu suit cua qua trinh brom héa 12 97% sau sic ky cot, phan tmg xay ra trong thoi gian ngn 2 gio, it tap
chat va dé c0 lap san pham, phan (mg xay ra trong diéu kién nhiét d6 thip c6 dun nong va khudy tir. Tong
hop dan xuét brom-coumarin: Theo d&i phan tmg bang sic ky ban mong bang hé dung méi Hexan:Ethyl
acetate=10:2. Duy tri 6n dinh cac diéu kién phan tmg va kiém tra diém dimg phan tng bang TLC. Quan sat
qua trinh phan tng cho thdy, trong thoi gian vira cho NBS vao phan tng xay ra twong d6i nhanh khi ma
chua bat dau gia nhiét, du doan phan tng c¢6 thé xdy ra & nhiét do thuong nén khong tién hanh gia nhiét.
Phan tng xay ra trong 2 gid, & khoang thoi gian ndy cho thdy san pham dam lén rat rd. Tuy nhién sau 1,5
gid quan sat TLC cho thiy san pham bat dau c6 san phidm phu sinh ra trén dau san phim va phia dudi
coumarin. Tai thoi diém 50 phut dimng phan ng va tién hanh sic ky c6t phan 1ap san pham.

3.2. Phén tich héa ly:

FT-IR (Upax, €M™): 2957 (CHs), 1715, 1620, 1577, 1517 (C=0), 1409 (C=C), 1267 (C-O,C-N), 744,670
(C-Br, vong thom mang nhém thé); HR-MS: Tinh toan Iy thuyét [M+H]*= 310,0443, thuc nghiém
[M+H]*= 309,0364; *H-NMR (500MHz,Cloroform, di, TMS), & (ppm): 1.2 (t, J = 7.3, 6H, 2CH,-CHj),
2.51 (s, CHs), 3.40 (q, 4H, J = 7.2, 2CH,-CHs3) , 6.47 (d, J = 2.0 Hz ,Hs-Ar) , 6.60 (dd,J;: = 9.3, J>= 2.3 Hz,
He-Ar), 7.40 (d, J = 9.0 Hz, Hs-Ar). Pho twong quan hai chiéu: COSY cho thiy proton Hs ghép cip proton
He sau d6 ghép véi proton Hs, diéu ndy xac nhan cac trong tac trén *H-NMR va cac proton pht hop céc tin
hiéu phu hop véi cau trac ciia Cou-Br. 3C-NMR (125 MHz, Cloroform, di, TMS) va DEPT, & (ppm): 12.4
(CHs, CH3-CH2-N), 19.1 (CHs, CHs-Alkenyl), 44.9 (CH), 97.4 (CH), 105.7 (C-Br), 109.13 (CH), 109.06
(C=C), 126.1 (CH), 150.6 (C-N), 151.5 (C-CHa), 154.5 (C=C), 158.1 (C=0). Cac tuong quan pho 2 chiéu:
HMBC, COSY dugc trinh bay trong Hinh 2, tin hiéu proton H ¢ 1.2 ppm (t, J = 7.3 Hz, 6H, 2 CH>-CHj3)
tuong quan voi Cy, proton H & 3.4 (q, 4H, J = 7.2, 2CH>-CHj3) tuong quan véi Cy-, Cy, C7, C 6 2.51 (s,
CHs), proton H-5 phu hop véi Ca.

)

COSsY

L a2y

Hinh 2: Cac tuong quan phd 2 chiéu: COSY va HMBC
3.3. In silico molecular docking : , [10], [11]

Interactions

[] vander waals [ Ak
|:| Conver tional Hydrogen Bond |:| Pi-A

Hinh 3. Ligand cu dang bén nht, Cou-Br B e vneved o o

tuong tac v6i protein dich ciia dong té baoung ~ Hinh 4: Cac tuong tac thude quan trong gitra ligand

thu via, MVCF-7:PDB cau dang bén nhét va protein dich cua t& bao ung thu
vii: MCF-7:PDB dugc trinh bay trén mét so d6 2D.
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PRO % A
C:134)
@
B:118 :104 ARG
A:128

Interactions

Interactions
[ vanderwads [ Poonor Hyckogen Bond [] van der waals B Fisima
[ carbonHydrogen Bond [ F [ Cerbon Hycrogen Bond

Hinh 5: Céc tuong tic quan trong cia cu dang Hinh 6: C4c twong tac quan trong ctia cu dang
bén nhat cta ligand Cou_Br va protein cia dong ¢ bén nhét cua ligand Cou-Br va protein cia dong té
bao ung thu gan HepG2, 2G33: PDB dugc trinh bao ung thu van co RD, 1P9M: PDB dugc trinh
bay trén mot so do 2D. bay trén mot so dd 2D.

1429

ArWi28

Hinh 8: Cac tuong tac hydrogen giita amino acid
Val 446 ciia chudi A ctia enzyme, 4J5T: PDB vdi
cac nguyén tir trén ligand cau dang bén.

Hinh 7: Tuong tac gitia cac amino acid con lai
ctua enzyme, 4J5T: PDB véi cac nguyén tur trén
ligand.
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Glu 443
TS [Glu 443
le 362
:
\ O

Interactions
I:I van der Waals I:l Alkyl
- Conventional Hydrogen Band D Pi-Alkyl Gln 44?
D Pi-Lone Pair
Hinh 9: Cac tuong tac quan trong giita ligand ~ Hinh 10: Ban d6 ligand trinh bay cac tuong tac quan

cau dang bén va cac vi tri hoat dong trén trong, hydrogen (mau néu), 1ap thé (xanh nhat), phu

enzyme, tii hoat dong. 1ap (cac duong tron mau tim) gitra ligand, Cou_Br

v&i emzyme a-glucosidase.

Hinh 12. Lién két hydrogen hinh thanh giita cac
amino acid Ser 431 ciia chudi A cua protein cua
nam Candida albicans, 6KAZ: PDB véi nguyén tir
O ndi don clia nhém chtic ester ctia ligand cau dang
bén, Cou-Br.

Hinh 11. Céac tuong tac gilta cac amino acid
con lai cua protein cua nam Candida albicans,
6KAZ: PDB va ligand cau dang bén, Cou-Br.

Béng 1: Két qua tinh toan quan trong trong mé hinh docking cua ligand, Cou-Br voi dong té bao ung thu

vt MCF-7 (6VNN: PDB), ung thu gan Hep-G2 (2G33: PDB), ung thu van co RD (1P9M: PDB), enzyme

glucosidase (4J5T: PDB) va nam Candida albicans (6AKZ: PDB). Cac céu tric tinh thé ciia cac dong té
bao ung thu, khang oxi héa va nim di dowload tir protein data bank: PDB véi cic code tuong (ng.

Sé lién
Dong té bao,masd | PDB | AGH | Kil két | Dic tinh va d6 dai lién két hydrol
hydro
Ung thu vii, MCF-7 6VNN | -7.32 | 4.32 0 -

Ung thu gan ,Hep-G2 | 2G33 -7.17 5.58 0 -

Ung thu van co, RD 1POM -5.8 56.14 0 -
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. A:VAL446:N-:Cou_Br:0 (2.92 A)
a-glucosidase 435T -7.11 6.17 2 A:VAL446:N--Cou_Br-0 (2.96 A)
Nam, Candida A:SER431:0G - A:GLN171: O
albicans: 6AKZ | -7.95 | 148 . (2.69A)

[a] Ning lrong tw do dwoc tinh todn bing géi AutoDockTools-1.5.6¢r3, don vi keal.mol”. [b] Hang so irc
ché K, uM AutoDockTools—1.5.6rc3. [¢] Xdy dung mé hinh twong tdc Ligand-receptor dwoc xdy
dung dira trén phan mém Discovery Studio (DSC).

Ung thuw vit MCF-T7 [12]: Trong mé hinh gin két trong silico, Cou-Br duoc lién két véi ti hoat dong trén
protein dich, MCF-7. Nhimg tuong tic d6 duoc danh gia 1a rt manh vi cac gia tri nang luong ty do cia
lién két, AG va hang s6 (rc ché Ki giita phéi tir bén nhat, Cou-Br va protein dich (MCF-7) d dugc tinh toan
-7.32 Kcal /mol va 4.32 uM nhu 6 bang 1. Nhu trong Hinh 4, céc tuong tic dang ké da duoc hinh thanh tir cac vi
tri hoat ddng dén phdi tir bén nhat nhu twong tac halogen tir ARG 394, LEU 391 tuong tdc vdi bromo cua vong
phenyl, MET 388, LEU 387, LEU 391 twong tac v&i nhom methyl, cac tuong tac alkyl tir PHE 404, LEU 387 lién
két v6i nhom penyl vong thom. Tom lai, phéi tir Cou-Br ddi v6i MCF-7 1a thude phan phdi tiém ning vi
n6 xac dinh tot cac nhom chirc nang (thong qua lién két hydrophilic, lién két halogen), cac tuong tac pi-
sigma, alkyl, pi-alkyl va cac twong tic Van Der Waals khac lién két yéu véi thanh té bao nhu trong Hinh 4.
Ung thw gan HepG2: Hinh 5 cho thay tuong tac ligand giita trionin (C:128) ctia chudi amino axit v4i vong
thom cuia Cou-Br, lién két TRP (C:125) tuong tac v6i phan tir O va gbc Brom ciia nhoém phenyl, cac lién
két van de Waals twong tac yeu voi ligand Cou-Br. Do d6 céac tuong tac quan trong cua cau dang bén cua
ligand véi protein cta dong té bao ung thu gan HepG2 chua hoi du yéu t6 dé tré thanh thude tiém néng.
Ung thu vin co' RD, 1P9M: Hinh 6 cho thay 2 tuong tac ligand giita trionin (A:134) ctia chudi amino axit
v6i vong thom cuia Cou-Br, tuong tac ligand gitra trionin (A:130) v6i nhom methylene cta day béo (CHs-
CH>-N), khong nhan dién dugc nhém hydropholic, khong co6 tuong tac ludng cuc halogen ,cac tuong tac
van der Waals lién két yéu véi ligand Cou-Br. Do do6 cac tuwong tac trén khong c6 kha nang dan truyén thude
tot.

Uc ché emzyme a-glucosidase [13]: Trong md hinh gin két trong silico, Cou-Br duoc lién két véi tai hoat
dong trén enzym dich, 4J5T. Nhitng twong tac d6 dwoc danh gia 1a rat manh vi cc gi4 tri ning luong tu do
ctia lién két, AG va hang s tc ché Ki giira phéi tir bén nhat, Cou-Br va enzym dich (4J5T) da dugc tinh
toan -7.11Kcal /mol va 6.17uM nhu & bang 1. Nhu duoc chi ra trong Hinh 7 va Bang 1, hai lién két hydro
lién két tir cac amino axit con lai ctia enzym dich véi cac nhom chire ning cua phdi tir nhu A:VAL446:N -:
Cou_Br:0 (2.92 A), A:VAL446:N - : Cou_Br:0 (2.96 A). Céc lién két hydro d6 dugc hinh thanh véi cac
nguyén tir hydro cia hydroxy phenolic. Cac twong tic hydrogen giita amino axit (Val 446) cia chudi A lién
két v6i nhom phenyl, véi d6 dai ndi hydrogen ngan (2.92, 2.96 A) cho thiy lién két nay cang bén.Cac lién
két hydro d6 1a twong tic ua nudc (cic ving mau nau trong hinh 10). Tuong tac alkyl tir Leu 364 téi vong
thom. Céc tuong tac du khac dugc xac dinh lién két voi thanh té bao. Cou-Br va enzyme, 4J5T 1a lién Kkét
hydro, tuong tac steric va xen phu. Nhing twong tac d6 da thiét 1ap cac twong tac 6n dinh cua phéi tir cAu
hinh dugce chi ra trong Hinh 10. Lién két hydro (mau néu) dugce hinh thanh tr Gln 442 va Val 446 dén ph01
tir cau tao bén nhat. Cac tuong tac steric dd cho thay cac vong tron mau tim trén cac nguyén tir clia cau
hinh, nhiéu steric hiéu Gng hon, kich thudc cta cic vong tron mau tim cang 16n, nhu trong Hinh 10. Tém
lai, phéi tir Cou-Br 14 thudc phan phéi tiém ning vi né xac dinh t6t cac nhém chire nang (thong qua lién két
hydro, lién két halogen), cic twong tac pi-sigma, alkyl, pi-alkyl va cac twong tac Van Der Waals khac lién
két yéu véi thanh té bao nhu trong Hinh 9.

Candida albicans: Trong md hinh gin két trong silico, Cou-Br dugc lién két voi tai hoat dong trén ndm
Candida albicans, 6AKZ. Nhirng tuong tac d6 dwoc danh gia 1a rit manh vi cac gia tri ning luong tu do cua
lién két, AG va hang s6 tc ché Ki giita phdi tir bén nhat, Cou-Br véi protein dich ctia nAm Candida albicnas
(6AKZ) da duogc tinh toan -7.95Kcal /mol va 1.48uM nhu & bang 1. Nhu duoc chi ra trong Hinh 7 va Bang
1, 1 lién két hydro lién két tir amino axit con lai cua protein dich v6i nhém chirc ning cia phdi tir nhu
A:SER431:0G - A:GLN171:0 (2.69 A). Lién két hydro d6 duoc hinh thanh véi cac nguyén tur hydro cua
hydroxy phenolic. Cac tuong tac hydrogen giira amino axit (Ser 431) cua chudi A lién két véi nhom phenyl,
v6i do dai ndi hydrogen ngan (2.69 A) cho thiy lién két nay cang bén. Tém lai, phdi tir Cou-Br 1a thudce
phan phdi tiém ning vi n6 xac dinh t6t cac nhom chirc ning (théng qua lién két hydro, lién két halogen),
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céc tuong tac pi-sigma, alkyl, pi-alkyl va cac twong tac Van Der Waals khac lién két yéu véi thanh té bao
nhu trong Hinh 13.

4.KET LUAN

Nhom nghién ctru chung t6i dd téng hop thanh cong din xuit Cou-Br tir nguyén liéu ban dau 1a 7-
(diethylamino)-4-methyl-2H-chromen-2-one). Trong in silico, m6 hinh molecular docking khao sat 3 dong
té bao ung thu (ung thu vt MCF-7, ung thu gan HepG-2, ung thu vén co RD), tre ché emzyme a- -glucosidase,
1 dong nam Candida albicans cho thay té bao ung thu vii, e ché enzyme o-glucosidase, nam Candida
albicans 1a thudc tiém nang, ¢6 kha nang dan truyén thudc tét.
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Hinh 14: Phd *C-NMR ciia hgp chit Cou-Br(1)
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Hinh 16: Phé tuong quan 2 chidu COSY cua hop chit Cou-Br(1)
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DPANH GIA HIEU QUA THIET BI CHUNG CAT TAO NUGC UONG HO GIA
PINH TU NUOGC NHIEM MAN DUNG NANG LUQG MAT TROI

HO TIEN QUANG, NGUYEN THI KIM XUYEN?, LE HUNG ANH3

Vién Khoa hoc Céng nghé va Quan Iy méi trieong, truong Pai hoc Cong Nghiép Thanh phé Ho Chi Minh
thoquangtl@gmail.com, 2nguyenthikimxuyencd.12t3@gmail.com, *lh.anh.9@gmail.com

Tém tit. Do tac dong bién dbi khi hau, nguoi dan ven bién Viét Nam dic biét ving PBSCL dang ddi mit
v6i thiéu nude sinh hoat vao mua khé. Muc dich cua nghién ciru la tao ra thiét bi gia thanh ré xur Iy nude
nhiém min tao ra nudc ngot phuc vy nhu cau sinh hoat cac ho gia dinh kho khan. Thiét bi sir dung phuong
phap chung cat v6i ngudn nang lugng mat troi hodc ngudn dién théng thuong dé tach mudi ra khoi nudc,

thu hoi nu6c udng tinh khiét tir qua trinh bay hoi va ngung tu. Nghién ctru danh gia hi€u qua tao ra nudc,

chét luong nudc va tinh kha thi ap dung thuc tién. Sau mot gid hoat dong, vdi nguon dién 12V-3A, két qua
xtr Iy nuée ¢6 dd man 9000 (ppm) thu duge 40 (ml) nude tinh khiét va véi ngudn dién 12V-10A, két qua
xtr Iy nude ¢6 dd man 27000 (ppm) thu duge 180 (ml) nudce tinh khiét.

Tir khéa. Nudc nhidm min, nude sinh hoat, chung cat, niang lwong mit troi.

EFFICIENCY ASSESSMENT OF DISTILLATION EQUIPMENT FOR HOUSEHOLD
DRINKING WATER FROM SALTY WATER USED SOLAR ENERGY

Abstract. Due to the impact of climate change, coastal people in Vietnam, especially in the Mekong Delta,
are facing a lack of drink water for daily use in the dry season. The purpose of the study is to create low-
cost equipment to treat salty water to create fresh water to serve the living needs of difficult households.
The device uses the method of distillation with solar energy or conventional electricity to separate salt from
water, produce pure drinking water through evaporation and condensation. Study to evaluate the efficiency
of water generation, water quality and practical feasibility. After one hour of operation, with the 12V-3A
power source, the water treatment result with a salinity of 9000 (ppm) is 40 (ml) of pure water and with the
12V-10A power source, the water treatment results with a salinity of 27000 (ppm)1 are 180 (ml) of purified
water.

Keywords. Salty water, domestic water, distillation, solar energy.
PAT VAN PE

Nudc bao phu 71% dién tich cua trai dat, trong d6 hon 96% la nudc man, con lai 1a nudc ngot. Nudce co vai
tro diéu hoa céc yéu t6 khi hau, dat dai va sinh vat, gitt cho khi hau tuwong ddi én dinh va pha lodng cac yéu
té gdy 6 nhiém méi truong, bén canh d6 nudc con 1a thanh phan cau tao chinh trong co thé sinh vat. Trong
tong lugng nude ngot c6 trén trai dat thi co khoang hon 68% lugng nudce ton tai & dang bang tuyet 30%
lwong nudce ngot khac ton tai siu trong long dat chi ¢6 0,2% nudc ngot hién dién trong séng, sudi, ao, hd
ma con ngudi da va dang str dung. Tuy nhién, néu ta trix phan nuée bi 6 nhiém ra thi chi c6 khoang 0,003%
1 nuéc ngot sach ma con ngudi o thé st dung dugc va néu tinh ra trung binh moi nguoi duge cung cip
879.000 lit nudc ngot dé sir dung [1]. Vi thé, viéc tim kiém ngudn nudc sach dé udng cung tr6 nén kho
khan hon, dic biét 1a dbi vOi nguoi dan ¢ cac vung ndng thon, cd ngudn nudce sach khan hiém, da phan la
sir dung nudc mua dé an udng hodc mua nuGe uong tlr Cac co 86 san xuat nuée dong chai. Piéu nay, vira
khong dam bao dugc chét lvong ngudn nude vira ton kém kha nhiéu chi phi.

Thiy dugc nhing nhu cau thiét yéu d6, chung ti di chon dé tai “Panh gia hiéu qua thiét bi chung cit tao
nuée ubng hd gia dinh tir nuGe nhiém man dung ning luong mat troi” dé gitip cac ho gia dinh vira co nguon
nudc sach dé udng, vira tiét kiém chi phi, cai thién cudc sdng cho ngudi dan & cac ving nong thén cd ngudn
nudc dang bi nhiém man.
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Phwong phap chung cit

Chung cit 12 phuong phap dugc luu truyén va sir dung kha lau doi trong dan gian, ap dyng rong rai trong
cac nganh cong ghiép thuc pham, sinh hoc va hoa chat. Phuong phap nay dung nhiét dé tach cac phan tur
ran ra khoi chat long, thu hoi nudc tinh khiét tir qua trinh bay hoi va ngung tu.

(1) NOIDUNG NGHIEN CUU
Ché tao thiét bi
i. Co so ly thuyét
Phwong trinh cin bang nhiét:
Nhiét luong toa ra bang nhiét lugng thu vao:
Qtoa ra = chu vao
Nhiét lwgng thu vao dé nuéc soi va héa hoi hoan toan ¢ 100°C:
Q=m.c.At+L.m
Trong do:
Q: Nhiét lugng thu vao (J)
m: Khéi lugng cua vat (Kg)
At = t; — t1: D tang nhiét d6 (°C)
c: Nhiét dung riéng cua vt (J/Kg.K)
L: Nhiét hoa hoi ctia nude ( Tai 100°C: L = 2,2568.10° J/Kg) [2]
ii. Nguyén ly hoat dgng

Binh giai Ong thu
Nudc .| nhiét (vira S Binh dun S hoi (dat S Bo loc tao S Binh chira
nhiém man | 14 binh . s0i | trong binh | khoang nude sach
chira nuéce) giai nhiét)

Hinh 1: So do nguyén Iy hoat dong ciia thiét bi

Nguyén Iy hoat dong (Hinh 1): Thiét bi su dung phuong phép chung cét véi nguon nang lugng mat troi
hodc nguén dién thong thuong dé tach mudi ra khoi nudc, thu hdi nudc tinh khiét tir qué trinh bay hoi va
ngung ty. Dau tién, nudc nhim min s& dugc cip vao binh giai nhiét, sau d6 dwgc bom qua binh dun sbi c6
lap thanh gia nhiét, sau mot thoi gian nhat dinh, hoi nude s& bdc 1én va ngung tu thanh nudc va chay vao
binh chira nude sach. Viéc cip nude vao binh giai nhiét truée khi bom vao binh dun sdi muc dich 1a dé giai
nhiét cho 6ng thu hoi, gitip hoi nwéc ngung tu nhanh hon, dong thoi nhiét téa ra tir ng thu hoi s& 1am nong
nudc mot phan, giam thoi gian dun nude ¢ binh dun soi.
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iii. Thiét bi chuwng cAt nuéc min

BATTATNGUON DENBAO  MANHINH

Hinh 2: Céu tao ciia thiét bi
Thiét bi cé cAu tao bao gdm cac by phan (Hinh 2):
(1) Binh dun so6i béng thuy tinh, bén ngoai dugc bao boc bdi mot tdm cach nhiét.
(2) Phao cam bién myc nuéc
(3) Thanh gia nhiét.
(4) Ong ddng thu hoi nude dang xodn dc.
(5) Ong cach nhiét diu ra.
(6) BO loc tao khoang (bén trong la than hoat tinh).
(7) Binh chira nudc giai nhiét dé giai nhiét cho dng thu hoi.
(8) Bom chim.

% : Vi trf do nhiét d6 va do bing bién phap thi cdng
Tién hanh céc thi nghiém

Tién hanh cac budc thi nghiém (Hinh 3) véi cac thay doi vé nong dd mén, toi uu cau triic cta thiét bi cho
ra san lugng nudc uong cao nhat.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 127



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

Thi nghiém 1: Thay déi cAu tao thiét bi

Thiét bi hoat dong voi nguén dién 12V-3A, nuéc lo ndng do 9000 ppm, thi nghiém
duoc thuc thién trong 6 gio.

Str dung 6ng cach nhiét dau ra, Iip thém binh giai
nhiét va hé théng phun suong cho thiét bi, chon
thiét ké cho ra san lwong nudc cao nhét dé tién hanh
thi nghiém tiép theo

A
Thi nghiém 2: Thay déi d6 min va cwong do dong dién

Thiét bi hoat dong véi ngudn dién 12V-10A, nuéc man nong dé 27000 ppm, thi
nghiém dugc thuc thién trong 6 gio.

Thay d6i d6 min va cudng d6 dong dién, danh
gia hiéu suat lam viéc cua thiét bi, sau d6 cho
thiét bi hoat dong voi pin ning lwong mat troi

\ 4

Thi nghiém 3: Sir dung pin nang lwong mit troi

Thiét bi hoat dong véi ngudn pin ning lwong mat troi 12V-10A, nudc man nong do
27000 ppm, thi nghiém duoc thuc thién trong 6 gio

Hinh 3: So do thi nghiém
(2) KET QUA
Két qua thi nghi¢m

Tién hanh chay thtr nghiém thiét bi trong sau gio sau d6 thay ddi mot s6 ciu tao va ngudn dién tir 6 xac

dinh thé tich nuéc thu dugc.
Thi nghiém 1: Thay dbi cAu tao thiét bi

Thiét bi hoat dong vai ngjf)n dién 12V-3A, nudc lo néng dd 9000 ppm, thi nghiém dugc thuc thién trong

6 gid cho moi mé.
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Bdng 1: Két qua thi nghiém khi thay d6i cdu tao thiét bi

Thongsh| Nhiétdd | Nhigtdd | Nhigtddp | Nhigt | Nhigtdd | Thé tich
Thi nghig moi trwong | ong sinh | nwée vao | d§ binh | nwéce ra nuéc thu
(°C) han (°C) (°C) s6i (°C) (°C) dwoc (ml)
Dung 6ng sinh han 30 68,5 30,5 93 37,2 210
@Olem va co Ong cich 30 67 30,5 93,3 37,3 210
nhiét dau ra
Dung ong sinh han ) 30 73 30,6 93 36 220
Olem va khong ¢o ong 29,1 73,6 30,5 92,3 35,5 220
cach nhiét dau ra
C6 binh giai nhiét cho 30 32 28 92 32 235
6ng sinh han 32 33,5 31 92 33,7 240
C6 hé théng phun swong 27 29,2 29 89,7 30,2 220
i 27 29,9 29 91,2 29,7 240
100
90
80 U
70 - —8—Nhiét d6 moi trudng
S _ 60 \ —+—Nhiét d6 éng sinh
Z§ 50 han
'E = 40 : \‘\g\ —<—Nhiét d0 nudc vao
30 =2 . .
—+—Nhiét d6 binh so61
20
10
0
Dung 6ng sinh Dung 6ng sinh  C6 binh giai  C6 hé thong

han @lcmva han @lcmva nhiétcho dng phun swong
co ong cach  khong c6 6ng  sinh han
nhiét daura cach nhiét dau

ra

Hinh 4: Biéu do bién thién nhiét dg khi thay doi cau tao thiét bi

250
240 240 240
o 230
e}
2 220 20
S E
2 £210 0
@
£ 200
190
Dung 6ng sinhhan ~ Dung ong sinhhan  Co binh gidi nhi¢t ~ Co h¢ thong phun
@lcm va cé dng cach @lecmvakhéngcd  cho ong sinh han suong

nhiét dau ra ong cach nhiét dau ra

Hinh 5: Biéu dé bién thién lwong nuoc thu dwoc khi thay doi cdu tao thiét bi
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e Tinh toin theo ly thuyét:
+ Véi nguodn dién 12V-3A => ta co: U = 12(V), | = 3(A).

+ Ma cong sudt P = U*I = 12*3 = 36 (W)

+ Dién trg ctuia binh dun:
2 2

R = "? =2 -4
+ Nhiét luong can dé dun s6i 1(L) nude va dé bde hoi hoan toan la:
Quu = m*C*At + L*m = m(C*At+L)

C: Nhiét dung riéng ctia nudc chon ¢ 30°C = 4174 (J/Kg.C)

L: Nhiét héa hoi cua nuée = 2,3*10° (J/KQ)

m = D*V = 1000*1*102 = 1 (Kg)

Quu = 1*4174[(100-30) + 2,3*106*1] = 2598180 (J)
Ma Qi = Qua = 2 * t = 12 % t = 2508180 (J)
t=72171,67 (S) = 20,1 (h)
Vay can t6i 20,1 h dé nude bdc hoi hoan toan.
+ Pién nang tiéu thu dé dun soi 1(L) nudce, hda hoi hoan toan la:
Do6i P =36 (W) = 0,036 (KW)
A=P*t=0,036* 20,1 = 0,7236 (KWh)
Ma don gia dién hién nay 1a 1685 (VND/KWh)
S tién dién tiéu thu trong 20,1 h 1a: = 0,7236 * 1685 = 1219 (VND)

Dua vao két qua cua thi nghiém 1, khi thay ddi cAu trtc cta thiét bi thi ca nhiét do va lugng nudce sinh ra
déu c6 sy thay doi. Cu thé, khi 6ng thu hoi khong c6 éng cach nhiét thi nhiét d trong 6ng c6 xu hudng
tang 1én, tuy nhién khi ldp thém binh giai nhiét vao ta thay rang nhiét d6 trung binh trong éng thu hoi giam
dang ké, diéu nay s& gitp cho hoi nudc trong dng ngung tu nhanh chéng, lugng nude dau ra thu duoc cao
hon. Viéc 1dp thém hé thdng phun suong ciing c6 thé giup 1am mat thiét bi giir cho thiét bi hoat dong on
dinh trong thoi gian hoat dong lau dai. Dya trén két qua tinh toan 1y thuyét cho thiy rang lugng nudc sinh
ra trong mot gid gitta 1y thuyét va thue t& co su chénh 16ch nhau, diéu nay co thé 1y giai 1a do cuong do
dong dién khong da manh dé thiét bi co thé hoat dong 6n dinh, lwong nhiét that thoat ra bén ngoai dang ké

nén luong nude sinh ra ¢6 su chénh 1éch so véi 1y thuyét.
Thi nghi¢m 2: Thay déi d9 min va cwong d9 dong di¢n

Thiét bi hoat dong v6i ngudn dién 12V-10A, nude min ndng do 27000 (ppm), thi nghiém dugc thuc thién

trong 6 gio cho mdi mé.
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Bdng 2: Két qua thi nghiém khi dg mdn va cwong dg dong dién

B Nhiét do Nhi¢tdd | Nhigt | Nhigt | Nhigt | Thé tich
~Thuc nghiém | méi trwdng | oOngsinh | d§ nwée | do binh | d) nwéc | nuwée thu
Théng sb (°C) han (°C) | vao (°C) | s6i (°C) | ra(°C) | dwgc (ml)
29 34,5 33 91,4 34 1000
Khong ¢6 hé théng phun 29,5 34,7 33,3 91,7 34,5 1020
suong 29 34,9 32,2 91,3 34,3 1020
30 34,5 34,6 915 36 1020
32 35 29 92 33 1005
6 b thine ohun swon 31 34,3 29 93 34 1000
U]
P HIOng P g 32 35 202 | 931 | 345 1000
32 34,8 31,4 92,4 32,7 1000
100
90
80 —4—Nhiét 46 mdi truong
70
o 60 —o—Nhiét d6 dng sinh
g. O 50 han
=< —<—Nhiét d0 nudc vao
Z 40 R
30 — 3 —+— Nhiét do binh soi
20
——Nhiét d6 nudc ra
10
0
Khéng c6 hé théng phun swong  C6 hé thdng phun suong
Hinh 6: Biéu do bién thién nhiét dg khi thay déi do mdn va cwong do dong dién
1020 020
(&)
Rl
B
S: —~
SE
- _ 1010
=
e
1005
1000

Khéng c6 hé thong phun suwong

C6 h¢ théng phun swong

Hinh 7: Biéu dé bién thién lwong nuoc thu dwoc khi thay doi dé man va cuwong do dong dién
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e Tinh toin theo ly thuyét:
+ Véi ngudn dién 12V-10A => ta ¢d: U = 12(V), | = 10(A).

+ Ma cong suat P = U*I = 12%10 = 120 (W)
+ Dién trg ctuia binh dun:
R=L=2_12@)
+ Nhiét luong can dé dun s6i 1(L) nude va dé bde hoi hoan toan la:
Quu = m*C*At + L*m = m(C*At+L)
C: Nhiét dung riéng ctia nudc chon ¢ 30°C = 4174 (J/Kg.C)
L: Nhiét héa hoi cua nuée = 2,3*10° (J/KQ)
m = D*V = 1000*1*102 = 1 (Kg)

Qunu = 1*4174[(100-30) + 2,3*106*1] = 2598180 (J)
Ma Qi = Qua = % *t= % * £ = 2508180 (J)

t=21651,5(S)= 6 (h)

Vay can t6i 6 h @& nude bde hoi hoan toan.

+ Pién ning tiéu thu dé dun sé6i 1(L) nudce, hoa hoi hoan toan la:
DPoi P =120 (W) =0,12 (KW)

A=P*t=0,12*6=0,72 (KWh)

Ma don gia dién hi¢n nay 1a 1685 (VND/KWh)

Sb tién dién tiéu thy trong 6 h 1a: = 0,72 * 1685 = 1213 (VND)

Viéc ting d6 man 1én 27000 (ppm) nham muyc dich dénh gia higu qua lam viéc cta thiét bi khi nudc c6 do
mén cao. Thi nghiém nay d khéc phuc nhugc diém cia thi nghiém 1 bang cach ting cuong d6 dong dién
lén 10A da gitp cho thiét bi hoat dong 6n dinh hon, luwgng nudce sinh ra nhiéu hon. Két qua thu hdi nude
ctia thi nghiém nay cho thiy twong dwong véi tinh toan trén 1y thuyét.

Thi nghiém 3: Sir dung pin ning lwgng mat troi

Thiét bj hoat dong v&i ngudn pin ning luong mat troi 12V-10A, nude min ndng d6 27000 (ppm), thi nghiém
duoc thuc thién trong 6 gio cho mdi mé.
Tir két qua cua thi nghiém 2 thiy dwoc 1ip thém hé phun swong vao nén giam ning suét cua thi nghiém (do

lam giam nhiét d6 ctia binh dun) => Thi nghiém 3 chay v6i khong c6 hé phun suong.
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Bdng 3: Két qua thi nghiém khi sit dung pin ndang heong mdt troi

Thong sé | Nhiét dd méi | Nhi¢tdg | Nhigt dd [ Nhigt dg [Nhi¢edd | Thé tich

i ) truong (°C) | ongsinh |nwéc vao| binh s6i | nwéc ra | nwée thu

Thi nghiém han (°C) (°C) (°C) °C) | duge (ml)
33 41 30 93,4 34 970
Khéng c6 hé thong phun 34 41,5 30 93,1 34,3 975
suong 33,6 40,7 30,2 93 33,8 970
30 34,5 34,6 91,5 33,7 960

e Tinh toan theo Iy thuyét:

+ V6i ngudn dién 12V-10A => ta c6: U = 12(V), | = 10(A).
+ Ma cong suit P = U*I = 12%10 = 120 (W)
+ Dién tré cua binh dun:
R=%2=%= 1,2 (Q)
+ Nhiét luong can dé dun s6i 1(L) nudc va dé bdc hoi hoan toan la:
Qiu = m*C*At + L*m = m(C*At+L)
C: Nhiét dung riéng ctia nudc chon ¢ 30°C = 4174 (J/Kg.C)
L: Nhiét héa hoi cua nuée = 2,3*10° (J/KQ)
m = D*V = 1000*1*10° = 1 (Kg)

Quw = 1*4174[(100-30) + 2,3*106*1] = 2598180 (J)
Ma Qi = Qua = 2 * t = 22 % t = 2508180 (J)

t=21651,5(S)= 6 (h)

Vay can t6i 6 h & nude bde hoi hoan toan.

+ Pién nang tiéu thy dé dun séi 1(L) nudce, héa hoi hoan toan 1a:

DPo6i P =120 (W) =0,12 (KW)

A=P*t=0,12*6=0,72 (KW/h)

Ma don gia dién hién nay la 1685 (VND/KW)

S tién dién tiéu thy trong 6 h 1a: = 0,72 * 1685 = 1213 (VND)
Muc dich ctia thi nghiém nay khi cho thiét bi hoat dong véi pin ning lugng mat troi 1a dé giam thiéu chi
phi dién ning sir dung va tinh linh hoat cta thiét bi khi hoat dong trong diéu kién khong c6 dién. Tuy nhién
két qua cua thi nghiém nay cho thy rang lugng nude sinh ra kha thap so véi tinh toan 1y thuyét va so véi
thi nghiém hoat dong bang dién ngudn. Nguyén nhan c6 thé 1a do ning luong mat troi duge pin hip thu
chua du manh dé cung cap cho thiét bi 1am viéc 6n dinh, diéu nay 12 do anh hudng boi yéu t6 thoi tiét kha
manh m&, vao mua mua, thoi tiét chuyén giong am u hay vao ban dém déu c6 kha ning khién cho hiéu suit

lam viéc v6i pin nang lugng mat troi khong duge dam bao.

Két qua kiém dinh
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Bdng 4: Két qua kiém dinh cdc chi tiéu

STT/ Nggggigzgxﬁ PHUONG PHAP PHAN KET QUA/ ﬂ%mxl
No. ETERS TICH/ TESTING METHOD RESULT UNIT
1 Mau séc SMEWW 2120C: 2017 Kl(lﬁggDp}:la; 151)‘?“ TCU
2 Mui, vi Cam quan Khoéng c6 mui vi la -
3 Do duc SMEWW 2130.B: 2017 K(hli’gépfgt fé;n NTU
4 PH TCVN 6492: 2011 8,16 -
SMEWW 3030 A E: 2017 Khong phat hién
S Arsen (AS) SMEW W 3113 B: 2017 (LOD = 0,002) mg/L
6 Florua (F) SMEWW 4500 (F-) B,D: 2017 K(hl_ogép:h%t égn mg/L
7 Amoni SMEWW 4500 (F-) B,D: 2017 K}(ll‘j‘(‘)gDpI:‘aé gl)‘?n mg/L
. SMEWW 3030 A,E: 2017 Khéng phét hién
8 Sat (Fe) SMEWW 3113 B: 2017 (LOD 0,03) mg/L
9 PO man Po béng thiét bi Handylab 200 K}(llc_)r(lngp};a(t) }il)en %o
) Khoéng phat hién
10 Clo du SMEWW 4500 CI2 B: 2017 (LOD = 0,05) mg/L
. ISO 9308- 1:2014/ Khong phat hién
11 Coliforms Amd 1:2016 (LOD = 1) CFU/100mL
. . Ref.ISO 9308 1:2014/ Khong phat hién
12 Coliforms chiu nhiét Amd 1:2016 (LOD = 1) CFU/100mL
. TCVN 6189 -2: 2009 Khong phét hién
13 Faecal streptococci (ISO 7899-2:2000) (LOD = 1) CFU/100mL
_ TCVN 8881: 2011 Khong phat hién
14 Pseudomonas aeruginosa (1SO 16266:2006) (LOD = 1) CFU/100mL

Két qua trén cho thiy: Khong phat hién ra chat 6 nhiém trong nudc va an toan trong viéc sir dung.

(3) KET LUAN

Cho thiét bi hoat dong voi nguén dién 12V — 10A, két qua san lugng nudc thu duge binh quan khoang 180
(ml) nuéc trong mot gid va khi hoat dong véi ngudn pin ning luong mit troi 12V — 10A cho ra két qua
khoang 160 (ml) nudc trong mot gio.

Trong thuc nghiém, san luong nudc chung cAt cta thiét b phu thude vao cuong d6 dong dién va diéu kién
blrc xa mat troi, khi cung cép da dién nang hodc dam bao diéu kién 6n dinh khi st dung pin nang lugng
mat troi s€ giap cho thiét bi hoat dong dn dinh hon, tang san luong nudc chung cét.

Két qua tinh toan san lugng nudc chung cét 1y thuyét va thuc té van con chénh léch do con phy thudc vao
cac yéu tb trong qua trinh thyc nghiém nhu: nhiét d6 moi truong, nhiét d6 nudc, tbe do gi6, may che
pht...Théng qua qua trinh nghién ctru va thyc nghiém cho théy viéc phat trién mot thiét bi chung cathd gia

gia dinh 1a kha thi, bén canh cac uu diém vé két cau con tao ra san lugng nudc twong do6i 6n dinh. Tiem
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ning tmg dung thiét bi nay tai Viét Nam 1a rat 1on, dap ing dugc tinh kha thi vé kinh t&, nhu ciu cung cap
nuée sach, nuée udng tinh khiét cho ngudi dan 14 rat can thiét tir ¢6 thuc ddy viéc nghién ctru cai
tién nang cao san luong san pham.

TAI LIEU THAM KHAO

[1] USGS, “Where is Earth’s Water?,” 2018, [Online]. Available: https://www.usgs.gov/special-
topic/water-science-school/science/how-much-water-there-earth?qt-science_center_objects=2#qt-
science_center_objects.

[21  Hoang Binh Tin, Truyén nhiét va tinh todn thiét bi trao doi nhiét. Nha xut ban Khoa hoc va K¥
thuat, 2001.
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NGHIEN CUU QUY TRINH SAN XUAT ONG HUT LAM TU CO SAY GOP
PHAN GIAM THIEU RAC THAI NHUA

NGUYEN THI NGOC TRANG, LE NGOC QUY?, LE HUNG ANH!

Wién Khoa hoc Cong nghé va Qudan Iy méi truong, triong Pai hoc Cong Nghiép Thanh pha Ho Chi Minh
“ngoctrangiuh.@gmail.com, leechiiwoo34@gmail.com, Ih.anh.9@gmail.com*

TOm tat. Tai Viet Nam ni riéng va trén thé gisi noi chung dang déi mat véi van dé chat thai nhya diing
1 1an, trong sé d6 1a éng hat nhya véi s6 lwong rat 16n. Vi muc dich 1a tao ra éng hat tir vat liéu tu nhién,
cu thé 1a than cé say nham gdp phan thay thé éng hat nhya. Nghién ciru da phat trién quy trinh so ché va
gia nhiét dé tao ra ong hat tir loai vat liéu tu nhién noi trén, dam bao an toan thuc pham, thim my va gia
thanh hop ly. Trén thuc té, tai Viét Nam chua c6 tiéu chuan riéng cho 6ng hit tir ty nhién nén nhom nghién
ctru da tién hanh sir dung thiét bj EDX-7000 danh gia chit lwong theo tiéu chuin RoHS cua cac san pham
ong hiit dé so sanh vaéi hon 100 mau ng hit nhya va 6ng hat thay thé nhya hién nay dang ban trén thi
trueong.

Tir khoa. Ong ht, co siy, RoHS, EDX

STUDY ON THE PROCESS OF MANUFACTURING PIPE MADE FROM REED
GRASS TO CONTRIBUTE TO PLASTIC WASTE REDUCTION PART

Abstract. In Vietnam in particular and around the world in general are facing the problem of disposable
plastic waste, in which he sucks plastic in very large quantities. The purpose of the research to create straws
from natural materials, namely reed stalks, contribute to the replacement of plastic straws. Research has
developed pre-processing and heating processes to create straws from the two above natural materials,
ensuring food safety, aesthetics and reasonable price. In fact, in vietnam there is no private standard for the
drinking straw from nature, the study conducted the use of EDX- 7000 devices that evaluate the quality
according to RoHS standards of the drinking straw products for comparison with more than 100 drinking
straws that are selling in the market.

Keywords. straws, reed grass, RoHS, EDX

1. GIOI THIEU
Hién nay, 6ng hit nhya xép thir 6 trong top céc loai rac kho c6 thé phan hity va nam trong top 10 loai rac
thai duoc tim thdy nhiéu nhat khi nhic dén van dé chat thai dai dwong. C6 ti 8.3 ty 6ng hit nhya dang lam
6 nhiém moi bai bién trén toan thé gisi — Theo két qua nghién ctiu ciia Hiép hoi nghién ctu bién Hoa Ky
nam 2018.
Theo céc thdng k&, ng hit nhua duoc sir dung rét nhiéu trong doi séng hang ngay, cu thé hon: My: 500
triéu 6ng hat nhya dugc st dung moi ngay, trung binh mét nguoi My sé€ sir dung 1,7 dng hat nhua/ngay va
khOang 35.000 6ng hit nhya trong su0t cude doi. An Do: Mdi ngdy An Do xara mdi truong khoang 26.000
tan rac thai nhya trong d6 cha yéu 1a 6ng hat va tdi nilon. Hién nay, An do dang xep thur 15 trén thé gisi vé
0 nhiém réac thai nhua. Viét Nam: Méc du chua c6 thng ké chinh thic tir bat ky t6 chirc nao vé lugng éng
hit nhya duoc sir dung mdi ngay ¢ Viét Nam. Tuy nhién can cir vao con sb 1,8 triéu tin rac thai nhua duoc
thai ra mdi nam, ludn tang 200% so v6i nam trudc, thi c6 thé thiy rang s6 6ng hit nhya Viét Nam thai ra
mdi trudng ciing khong hé kém canh gi so vai thé gisi.[1] Vai nhitng sé liéu trén cho thdy, tinh hinh vé 6
nhiém rac thai nhya dang 1a van dé cap bach ma ching ta phai dic biét quan tam.
Qua tim hiéu céc loai dng hat ¢ kha nang ty phan hay trén thi truong c6 nhitng uu diém va mat han ché
khac nhau nhu:

- Ong hut gidy: c6 gia thanh hop ly hon so véi cac loai ong khac trén thj truong nhung thoi gian gitr
dinh hinh trong nudc ngan nam trong khoang 10 phat, khong thé tai st dung.
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- Ong hat gao: d& phan hay, day 1a uu diém Ién caa ong hit gao vi n6 c6 thé tu phan hiy sau mot
thoi gian sir dung va khéng gay anh huong dén méi truong. Tuy nhién thoi gian sir dung khong lau 6ng hat
gao thuong bi gisi han vé thoi gian sir dung trong nude. Trong nudc hoic cac loai chat long ¢ nhiét do
thuong, san pham chi sir dung dugc tir 30 — 45 phit. Trong nude ¢ nhiét &6 ndng, san pham co thoi gian st
dung ngan hon chi tir 15 — 20 phdt. Sau thoi gian giGi han, san pham sé& bi bién dang va nguoi ding khé co
thé sir dung tiép tuc tiép. Cac san pham dng hit gao hién nay trén thi truong thuong cé gia thanh cao hon
cac san pham 6ng hat thién nhién cing loai va khong tai sir dung duoc nhiéu lan.

- Ong hat c6 bang: San pham phan hiy hoan toan trong tu nhién, than thién véi méi trudng, an toan
cho sirc khoe nguoi sir dung. Bén canh d6, 6ng dé gion, d& v so véi cac loai dng phan hay sinh hoc khac.
Khoéng c6 ¢& Ién ding cho sinh té d4 xay hay tra sira tran chau.

- Ong hat inox: sir dung nhiéu lan, tiét kiém chi phi. Khdng d& v&, mbc hay bién dang khi sir dung
thong thuong. Han ché ma dng hat nay mang lai ciing khéng tranh khoi nhu gia thanh kha cao, tiém an
nguy co gy thuong tich dic biét véi tré em (day ciing 1a Iy do Starbucks di tirng dung 6ng hut inox thay
thé dng hat nhua nhung sau d6 ding), can co rira sau khi sir dung.

Dic diém co say (Phragmites australis) thuong duoc sinh truéng ¢ noi dat trong, cdy truong thanh co chidu
cao tir 2m tré 1&n. Ong hat than thién voi méi trudng tir co sdy véi muc dich khic phuc nhitng han ché ma
dng hat than thién véi mai truong gap phai va tdi wu héa quy trinh san xuat dé bién chiing thanh mot san
pham tién dung theo dung nghia. Giam thiéu luong réc thai nhya hién nay, véi tat ca cac muc dich thay rd
hon tir phén tich trén, nhém nghién ciru s& tap trung thuc hién timg budéc thi nghiém da dé ra, tir d6 dé xuit
quy trinh san xuat dng hat 1am tir nguyén liéu co say nham gop phan dac biét giam thiéu chat thai nhya dic
biét dung mat lan.

Tir nhitng phan tich trén, vé co ban nhém nghién ctu tap trung vao dé tai “Nghién citu quy trinh san xuét
ong hut dwoc 1am tir nguyén liéu cé say dé gop phan giam thiéu rac thai nhya sir dung mét lan” voi
mong mudn s& thay thé ng hat nhua bang san pham than thién véi méi trudng tir co.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

C6 sdy: duoc thu thap tai khu vie An Phat Dong, quan 12, thanh phd Hd Chi Minh sau d6 van chuyén vé
phong thi nghiém X9 trudng Pai hoc Cong nghiép Thanh phd H6 Chi Minh.

2.2. Phwong phap nghién ctru

Sy vat liéu: Phuong phép sdy vat liéu la siy o nhiét do cao gilp vat liéu kho dé loai bo vi khuan. Ddi voi
vt lidu co sdy sau khi loai bo bui ban bén ngoai s& dugc dem vao tu siy & nhiét do thich hop.

May sy Shallab (5 cu.ft.), dung tich: 141 lit, nhiét do: mdi trudng +15°C - 240°C.

Nghién ctru dugc thuc hién 4 thi nghiém nhu hinh 1 dudi day:

4 A

»  Thinghiém 1: Danh gi4 khd ning tao éng hit cua cé say & nhiét do

Ng'hién cau > Thi nghiém 2: Danh gia kha ning tao 5ng hit cua co sy ¢ nhiét do
ché tao éng > L ¢
ht ¢o sa ( L ] . , . )

0 say > Thi nghiém 3: DPanh gia kha nang tao 6ng hut ctia cé say ¢ nhiét do

l 5 Thi nghiém 4: Panh gia kha ning tao 6ng hit cua co say ¢ nhiét o

chi tiéu vi sinh

| J/
Kiém tra cac (i . - 2 o2 )
— Céc chi tiéu: coliform, escherichia coli, salmonella, tong s6 nam men,

Hinh 1: So d6 danh gi4 kha nang tao 6ng hdt co say
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2.3. Phwong phap danh gia
Nghién ctru nay dugc stir dung hai phuong phap danh gia nhu sau:
a. Phwong phap danh gia nhanh

- Phuong phap danh gia so bo: Tién hanh xem xét bé mat ng, mau sac, hinh dang sau khi say.

- Phuwong phap xac dinh d6 4am: Dé x4c dinh tong ham lugng nudc cd trong cc mau éng hat co sy
sau khi say.

- Phuong phap xac dinh chiéu dai va khdi luong: do chiéu dai va duong kinh 6ng sau sy, xac dinh
khéi lugng dng trude va sau khi siy.

- Phuong phap kiém tra 6 mdc: ong duoc bao quao vao thi zip va tai hiat am. Ghi nhan cac thong
tin lién quan nhu mau séc, hinh dang, d6 mdc. Kiém tra dinh ky va ghi nhan két qua vao nhat ky.

b. Phwong phap danh gia chit lwgng

- Phuwong phap d4nh gia cic nguyén t6 doc hai ctia san pham: Sir dung may Quang phé Huynh Quang
tia X thugc nhan hang Shimadzu - Nhét (EDX-7000) do va ghi nhén két qua theo cac thong s6 gdm: Cd,
Pb, Cr, Hg, Br, Cl, Sb, S, Sn. Va mot s6 thong s6 khac nhu Ca, Si, K, Cu, Fe, Ti, Zn, Mn, V, P, Ni,.

- Phuong phép danh gia chat luong san pham: San phém 6ng htt sau khi hoan thanh s€ duoc gul dén
trung tAm phan tich dé phan tich chét lugng ng hut v6i cde chi tiéu lién quan dén an toan thyc phdm cac
chi tiéu nhu: coliform, escherichia coli, salmonella, téng s6 ndm men, nAm men.

2.4. Phuong phip xir Iy s6 liéu
Séli¢u thu thap dugc trong qua trinh thyc nghiém va khao sat bang cach sir dung phuong phap thong ké mo
ta phan mém Microsoft Excel 2016 dé xir 1y s6 liéu va biéu dién két qua thong qua biéu dd, bang biéu.

3.KET QUA

Nhém nghién ciu xac dinh loai dat, loai khong dat véi ting kha nang dinh hinh, kha nang xuat hién nam
mdc nhu sau:

Kha nang dinh hinh di véi hau hét cac phan dat duoc khi cay giir nguyén hinh dang, khong bi un cong,
khong lam giam dién tich caa dng, diéu nay thuc sur 1a kha dang ké. Hau hét khong dat dwoc khi loai cay bi
bién dang, bé mat co ban xuét hién nép nhan, dién tich 6ng néi chung bi giam, cho thay mirc 46 khong dat
thuc sy khi cay thuc su bi bién dang.
Déi voi kha ndng xuat hign ndm méc vé co ban, nhém nghién ctru da xéc dinh rang céc 6ng hut dat khi
dugc bao quan ¢ nhi¢t d6 phong ma khong c6 nim méc. Khong dat duoc khi bao quan ¢ nhiét d6 phong
am méc xuét hién trén bé mat 6ng. Thuc hi kiém tra bay ngay mét lan trong ba thang va dam bao nim méc
khéng xuat hién.

Qua céc thi nghiém cho thiy, mau sic co sdy thay doi phu thudc vao nhiét do. Nhiét do thip 6ng hau nhu
bi mat di mau vang xanh tu nhién va c6 mau vang nhat. Mau vang dam dan khi nhiét d¢ tang & mic 90°C,
105°C va 120°C. O nhiét d6 120°C 6ng hau nhu c6 mau vang sam.

3.1. Két qua khao sat sy & mic nhigt do 70°C véi 5 mic thoi gian

Bang 1. Két qua khao sat sdy & nhiét do 70°C

Thong s6 Kha nidng Kha nang
Thoi gian | dinhhinh | xut hién
Thyc nghiém mde
CS70-1.1 1 gio b b
CS70-1.2 1 gio b Kb
CS70-1.3 1 gio b Kb
CS70-2.1 2 gio b Kb
CS70-2.2 2 gio b Kb
CS70-2.3 2 gio b Kb
CS70-3.1 3 gio b b
CS70-3.2 3 gio b Kb
CS70-4.1 4 gioy b b
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CS70-4.2 4 gid D KD
CS70-4.3 4 gid D D
CS70-5.1 5 gioy D KD
CS70-5.2 5 gioy D KD
CS70-5.3 5 gioy D KD

Ghi chu: P: dat, KD: khong dat

Nhén xét: Qua 15 lan xir 1y nhan thay rang ong hut Ve co ban khong bi bién dang, van giir dugc hinh dang
ban dau rat tot, nhung kha nang xuét hién ndm méc vé 1a rat cao. Hau hét nghiém thirc trong qué trinh kiém
tra déu xuat hién nim moc

3.2. Két qua khio sat siy & mirc nhiét dd 90°C v6i 5 mire thoi gian

Bang 2. Két qua khao sat sdy & nhiét do 90°C

Thong s6 Khéa nang dinh | Kha nang g;uét hién
Thoi gian hinh moc
Nghiém thuc
CS90-1.1 1 gio b Kb
CS90-1.2 1 gio b b
CS90-1.3 1 gio b Kb
CS90-2.1 2 gio b b
CS90-2.2 2 gio b b
CS90-2.3 2 gio b b
CS90-3.1 3 gio b b
CS90-3.2 3 gio b b
CS90-3.3 3 gio b b
CS90-4.1 4 gio b b
CS90-4.2 4 gio b b
CS90-4.3 4 gio b b
CS90-5.1 5 gio b b
CS90-5.2 5 gio b b
CS90-5.3 5 gio b b

Ghi cha: D: dat, Kb: khong dat

Nhan xét: Cac thi nghiém thyc sy da chi ra rang ong co thé duogc gitr nguyén hinh dang ban dau va kha
nang nam mdc xuét hién 1a rat thip. Tuy nhién & nhiét d6 90°C say 1 gio nAm mdc van xuat hién, nhung
van & nhiét d9 d6 thoi gian say 2 gio thi ching hoan toan khong xuat hién lai.

© 2021 Truong Pai hoc Cong nghiép Thanh phs Ho Chi Minh 139



Hgi thao Khoa hoc tré lan 3 nam 2021 (YSC2021) — IUH
Ngay 06/8/2021 ISBN: 978-604-920-122-6

3.3. Két qua danh gia siy & mirc nhiét dd 105°C véi 5 mirc thoi gian
Bang 3. Két qua khao sat say o nhiét do 105°C

Thong s6 Kha nang Kha nang
Thoi gian dinh hinh xuét hién
Nghiém thuc mdc

CS105-1.1 1 gio b b
CS105-1.2 1 gio b b
CS105-1.3 1 gio b b
CS105-2.1 2 gio b b
CS105-2.2 2 gio b b
CS105-2.3 2 gio b b
CS105-3.1 3 gio Kb b
CS105-3.2 3 gio Kb b
CS105-3.3 3 gio Kb b
CS105-4.1 4 gio Kb b
CS105-4.2 4 gio Kb b
CS105-4.3 4 gio Kb b
CS105-5.1 5 gio Kb b
CS105-5.2 5 gio Kb b
CS105-5.3 5 gio Kb b

Ghi chu: P: dat, KD: khong dat
Nhan xet: Trong thi nghiém nay, thiy rallng‘hﬁu_nhu khong c6 nén} mdc nao )}uét hién, nhung kha nang xac
dinh cu thé ong thuc su 1a khong dat yéu cau. Ong gan nhu bi bién dang, mat di hinh dang ban dau ctia nd
¢ muec thoi gian 3 gio.
3.4. Két qua khao sat say & mirc nhiét do 120°C véi S mire thoi gian

Bang 4. Két qua khao sat sdy & nhiét do 120°C

Théng s6 Thoi gian Kha nang dinh Kha nang ’xuét hién
hinh moc
Nghiém thuc
CS120-1.1 1 gio Kb b
CS120-1.2 1 gio Kb b
CS120-1.3 1 gio Kb b
CS120-2.1 2 gio Kb b
CS120-2.2 2 gio Kb b
CS120-2.3 2 gio Kb b
CS120-3.1 3 gio Kb b
CS120-3.2 3 gio Kb b
CS120-3.3 3 gio Kb b
CS120-4.1 4 gio Kb b
CS120-4.2 4 gio Kb b
CS120-4.3 4 gio Kb b
CS120-5.1 5 gio Kb b
CS120-5.2 5 gio Kb b
CS120-5.3 5 gio Kb b

Ghi chu: P: dat, KD: khong dat
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Nhan xét: Doi vai cac nghiém thirc nay, ong hau hét bi bién dang hoan toan dac biét ¢ cac murc thoi gian,
kha nang xuat hién nam moc 1a hoan toan khong co.

Hinh 2. San pham dat

Hinh 4. San phidm bi mdc trong qué trinh bao quan
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Thdng qua cac thi nghiém trén, hau hét cac phuong phéap xtr ly thuc sy ¢6 kha nang dinh hinh kha tét, mau
sac thuc su can bang va khong bi méc theo thai gian. Ngoai ra, chon nhiét do ndi chung la cao trong mot
thoi gian kha dai, nhu vy s& tn rat nhiéu tién bac, thoi gian va phan 16n 1a tao ra nhiing san pham khéng
dep maot céch tong thé.

Bang 5. Bang so sanh san pham qua cac mac nhiét do

kha nang dinh
hinh déu dat.

tir 1-5 gio.

muc thoi gian con
loai déu khdng
dat.

—_Nhiét o 70°C 90°C 105°C 120°C
Chi tiéu
] . Trong thoi gian
Qua cac nghiém 1,2 gio thi kha Céc san pham déu
thirc thi NaU NG| 540 G4n pham déu | nang dinh hinh | khong dat do si
Kha nang dinh cac thoi gian tir 1- | #05 o pth(‘yi ian c’a%n' dat,con3 | ¢ nhi%t d6 cao g/
hinh 5 gio thi hau hét | Sattrong thotglan | cua ong dat, by bidn

thé dng bi bién
dang.

Kha ning xuét

Tir cAc nghiém
thirc cho thay, qua
tung thoi gian 1-5
gio thi cé loai dat

Trong thoi gian 1
gio thi san pham
xuit hién méc,

Nhiét do nay
tuong doi cao nén
hau hét cac san

Tuong tu nhu &
nhi¢t do 105°C do
say ¢ nhiét d6 cao

hién méc cao do
chua kho hoan
toan. Tur 3-5 gio
Mau Sic cua san
pham dat.

dat yéu cau khi
say & nhiét do
nay.

tir 1-5 gior do say
(’y’nhiét do tuong
doi cao.

hién méc N 5| thoi gian tir 2-5 phdm déu khéng | nén kha ning xuat
va khong dat ve S 2 X PO N SR
I z gio c&c san pham | thay xuat hién hién méc la hoan
kha nang xuat A J : R ,
hidn mé déu dat. moc. toan khong co.
ién mac.
Cu thé, & nhiét do
nay véi thoi gian
tir 1-2h thi mau Hau hét, trong O nhiét d6 nay,
sac cua 6ng khdng | ting thoi gian cadc | mau sac cua san N
N PR I A 2 R Mau sac cua san
dat cung vai do thi | san pham déu c6 | pham khong dat PO
Aok .« z N s T pham & nhiét d6
Mau sac kha nang xuat mau sac dep va gua céc thoi gian

nay déu khong
dat.

Thong qua thi nghiém v6i 60 nghiém thire va bang so sanh san pham qua cac mirc nhiét do nhu trén, nghién
clru da dua ra cac thong s6 tdi wu vé co ban dé tao ra mot loai 6 ong hut tir c6 sdy ¢ nhiét do 90°C trong thoi
gian: 2 gio. Tao ra san pham 6 nhiét d¢ tuong dbi va thoi gian siy kha ngan gitp tiét kiém chi phi, clng
nhu & nhiét do va thoi gian ndy, dng thuong c6 mau vang kha dep thuc sy tw nhién hon so véi cac dng &
cac muc thoi gian thuc su khac.
V6i nhitng uu diém: vé hinh ddng 6ng dep, kha ning giit mau lau, c6 kha ning chong am méc trong thoi
gian dai, rat d& bao quan.

3.5. Két qua do EDX-7000 ciia cac loai dng hiit sinh hoc

Bang 6. Bang danh gia chat lugng mot s6 loai dng hdt sinh hoc trén thiét bi EDX-7000

~Thongso | Pb Hg |l sn Sb S
Loal 6ng
Co say ND ND ND ND 1048,8 ND ND 922,0
Tre ND ND ND ND 534,9 ND ND 414,2
Rau cu ND ND ND ND 5079,8 ND ND ND
Co hang ND ND ND ND 7703,6 ND ND 1405,5
Nuéc dira ND ND ND 5.5 530,6 ND ND 808,9
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Lua my ND ND ND ND 5693,0 ND ND 619,7
Bot my ND ND ND ND 265,6 ND ND 776,8
Bang 7. Bang thé hién s6 lan do va sai s6 khi do mau
i Thong sé | S6 lan do Sai 56
Loal ong (Ian/1 6ng) | Chitiéu CI Chitiéu S

Co say 3 269.20 286.80

Tre 3 117.77 145.33

Rau cu 3 457.03 112.63

Co bang 3 713.37 428.27
Nudc dira 3 123.47 214.03

Lua my 3 624.96 309.8

Bot my 3 109.93 214.03

Nhan xét: dya vao két qua phan tich tir may EDX-7000 cho thay 6ng hit c6 say véi 6 loai éng hat nhu
trén déu cd két qua phan tich xac dinh khéng cé cac thanh phan Cd, Pb, Hg, Sn, Sb, trong do:

- Ong hut Nudc dira: xac dinh ¢6 thanh phan Cr trong mau, nhung khong vuot ngudng an toan ctia
Cr (1000ppm).

- Phan tich 7 loai 6ng hut trén déu thay c6 thanh phan Cl va S, cu thé:

e Ong hiit C6 bang co6 thanh phan Cl va S cao nhit véi 7703.6 ppm va 1405.5 ppm vuot ngudng an
toan cho phép CI (900ppm), S (1200ppm)

e Ong hat Bot my c6 thanh phan CI thap nhat véi 265.6 ppm va dng hat Rau cii khong ¢ thanh
phan S trong mau.

e 3 loai ng hut c6 thanh phan Cl vuot ngudng an toan cho phép: Ong hiit lia my (5693.0ppm), dng
hat rau ct (5079.8ppm), dng hut co siy (1048.8ppm).

e Vé thanh phan Cl va S thi hau hét cac dng hit con lai khong vuot ngudng cho phép: thanh phan
Cl nam trong khoang tir (530.6 ppm - 534.9 ppm), thanh phan S nam trong khoang tir (414.2 ppm — 922.0
ppm).

- Ham lugng Cl va S c6 trong cac loai ng hut sinh hoc nguyén nhan c6 thé do:

e S tham gia trong cac qua trinh bién ddi chit cua cay nhu: Quang hop, hinh thanh dudng va tinh
bot, amino axit va protein.

e Clo c6 mat trong cay ¢ dang ion CI". Clo duoc st dung cho céc phan tmg quang phén ly nuéc cua
quang hgp. Ngoai ra, Clo con can thiét cho su phan chia té bao ¢ 14 va ré.

- Vé muc do rui ro den strc khoe nguoi tiéu ding thi do hién tai chua c6 tiéu chuan nao quy dinh dé
danh gia cac san phdm dng hut trén thi trudng nén khong the xac dinh dugc muc d9 rui ro. Bén canh do,
nhom nghién ctru cling da thue hién mét s6 thi nghiém do mAu trai cdy an qua, dién hinh ¢ day 1a qua du
du thi thay duoc thanh phan Clva S cung kha cao. Cung véi viéc, ngoai cac san pham nhém nghién ciru
dang thyc hién thi hau hét cac loai & ong hut sinh hoc con lai déu da duoc san xuit va thuong mai hoa, nén
nhom cho ring muc d6 vé thanh phan Cl va S ¢6 trong cac loai 6ng hit trén c¢6 kha ning anh hudng it
hoic c6 thé khong gdy anh hudng dén sirc khoe nguoi tiéu ding.

3.6. Két qua kiém dinh cac chi tiéu ve vi sinh

Céc 6ng hut co say sau khi siy duoc tién hanh danh gia nhanh. Ong vuot qua céc danh gid nhanh dugc chon
loc & muc thoi gia}n r)hiét do 61 uu, sau d6 dugc mang dén trung tam kiém dinh céc chi tiéu vi sinﬂh. Két
qua bang 6 cho thay ong hut dat dugc chat lugng an toan vé sinh trong nghanh coéng nghiép thuc pham.
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Bang 8. Két qua kiém tra cac chi tiéu vi sinh

Chi tiéu thir nghiém Ky hi¢u Phwong phap test Két qua Don vi tinh
parameter mau name method result Unit
1 Pon vi tinh Unit ISO 4832:2006 <01 CFU/g
2 Escherichia coli Ong lAmt co ISO 16649-3:2015 Khong phat CFU/g
say hién
3 Salmonella 6579-1:2017 Kho}?ignphat CFU/25g
4 Tong $0 nam men, ISO 31527-2:2008 <01 CFU/g
nam moc
3.7. Dé Xuét quy trinh san xuz”:lt ong hiit 0 sdy
Vi két qua tao dat dugc dé xuat quy trinh 6ng hit nhu hinh 2
Lay miu Tao hinh Rira mau véi H,0
i Sdy mau & nhiét Ngam mau véi
Hat am 15p d6 90°C véi thoi dung dich H,0,
gian 2h 3%

San pham Béo quéan

Hinh 5. Quy trinh san xuat 6ng hit co say

Nguyén liéu sau khi duoc thu gom s& duoc rira sach dé phan 16n loai bo bui ban bén ngoai va bén trong co,
loai bo bui nay kha déng ké. Sau d6, thuong cit ra kich thudc 20cm cho méi 6ng, cha 16p vo bén ngoai that
sach va rira lai bang nudce sach. Khi dng dam bao tit ca cac chat ban trong hau hét cac bo phan da dugc loai
bo, n6 s& dugc ngam trong dung dich H2O; trong 30 phut de loai bo cac vi sinh vét trong ong, dleU nay
thuong cho thay rang khi 6ng d¢am bao tat ca cac chat ban vé co ban da dugc loai bo. Dem & ong di say that
kho & nhiét do 90°C v¢i thoi gian la 2 gio, day phan 16n la thoi gian t6i wu dé hau hét gitp ong thuc su c6
chat lugng tét nhat. Sau khi say kho, ong déc bi¢t dugc hut a am, sau d6 duoc bao quan & noi thuc su kho
rao va chuyén dén san pham cudi cuing.

3.8. Két qui khiio st nguoi tiéu ding dbi véi san pham dng hit 1am tir ¢6 sy
Dudi day 1a bi€u d6 khao sat nguoi tiéu ding veé 6ng hut duoc lam tir co say tir 100 ban sinh vién tai truong
Bai hoc Cong nghiép Thanh pho H6 Chi Minh.
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Biéu dd thé hién mic dd quan tdm dng hat than thién méi truong

® Quan tam

= Khong quan tam

o Hinh 6. Biéu d6 thé hign mure do quan tam 6ng hut than thién moi truong
Hau het, cac ban sinh vién quan tdm den ong hut than thi¢n méi truong 76% trong d6 24% con lai khong
quan tam dén loai ong hat nay.

Biéu dé thé hién cac loai 6ng hit cac ban sinh vién biét dén

u Ong hut gao

® ong hit tre

® éng hit inox

® ong hut thiy tinh
= Ong hut giay

Hinh 7. Biéu d6 thé hién céc loai ong hut cac ban sinh vién biét dén
Trong qua trinh khao sat cac loai bng hat gao, éng hit tre, ong hat inox, 6ng hit thuy tinh va dng ong glay
dugc nhom khao sat dé suat dén cac ban sinh vién, biéu @6 thé hién phan trim dng hat glay cao nhat, déu
nay cho thay ong hat nay chiém thi truong khé rong rai. Nguoc lai, 5ng hit thay tinh chiém phan tram thap
nhat mirc 46 quan tdm dén loai 6ng hit nay khong nhiéu.
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Biéu dd thé hién mirc dd quan tdm dng hat cé say

1%

5] Thjch tha ung h¢ v
kién trén

= Khong quan tam

o , Hinh 8. Biéu do thé hign mitc d6 quan tam ong ht co say
Biéu d6 cho thay mirc d6 ung h(f),v(yi dé xuat 6ng hut duoc lam tir than cay lau say cua cac pan sinh vién
truong Pai hoc Cong Nghiép chiém dén 99% nhung cling c6 1% trong d6 khong quan tdm dén y Kién nay.

Biéu dd thé hién mirc dd danh gia 6ng hat co say

= Rat hai long
= Hai long
# Khong hai long

Hinh 9. Biéu do thé hién mirc d6 danh gia 6ng hit co say
Sau khi tiép xuc vai dng hit co say cac ban danh gia dng hat vé mau séc, hinh dang bang cam quan mirc
do rat hai long chiém 66% va hai long 1 34%. Muc do khdng hai 1ong 1a khéng cd. Cho thay ong hat co
sy rat dugc cac ban sinh vién ung hd.
Bén canh viéc danh gia cam quan cAc ban sinh vién dugc st dung truc tiép 6ng hit co say véi nudc loc dé
dam bao mui vi nuée duoc thé hién rd nhat.
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Biéu do thé hién mii vi nwéc sau khi sir dung 6ng hit c6 siy

1%

® Mui vi nwoéc binh thuong

mComuivi la

Hinh 10. Biéu d6 thé hign mui vi nuoc sau khi sir dung ong hit co say
Sau khi st dung mui vi nude duge danh gia binh thuwong khong xuat hién mai vi la. Nhung van c6 1% danh
gié khi str dung ong hat co say s€ c6 mui vi la, c6 thé noi rang 1% nay bi nhay cam mui tir cac loai ong hut
tu than céy co.
Biéu @6 thé hién tiéu chilya chon éng hit c6 siy

1%

= Chét lugng
m Gid thanh

» Kiéu dang

® Khong bi bién dang trong
qua trinh str dung

Hinh 11. Biéu d6 thé hién tiéu chi lya chon 6ng hit co sy

Dé lya chon sir dung dng hat than thién méi truong chat lugng cua dng hut 1 lya chon hang dau cua cac
ban sinh vién chiém dén 47% trong biéu dd, sau do 1a gia thanh va kiéu dang lan luot 2 36%, 16%. Ngoai
raco 1%y kién cho ra dng hat khong bi bién dang trong qua trinh str dung. C6 thé thay lya chon mot san
pham ng hat phai an toan vé stic khée ma con phai phu hop vé gia.

Qua cac cau hoi khao sat danh gia dugc kha ning quan tim vé san pham dng hat than thién méi trudng cua
cac ban sinh vién tai truong Dai hoc Cong Nghiép noi riéng va cac ban tré ndi chung. Cac ban ung ho san
pham bng hat tir than cdy lau say va chip nhan san phdm nay xuét hién trén thi truong.

4 KET LUAN

Nghién ctru da thanh cong véi quy trinh san Xuit ong ht tir co say bang phwong phap tlen xt ly, sy kho &
nhiét do, thoi gian téi wu 1a 90°C va 2 gio. Panh g1a EDX déu an toan tuong duong cac dng hat tir tw nhién
khéc cuing loai trén thi truong. Danh gia an toan vi sinh cho thay dng hit co say c6 thé sir dung trong nghanh
thuc pham. Két qua nghién ciru 13 co s& cho chuyén giao cong nghé ra thyc tién.
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ANH HUONG CUA HAM LUQONG NUGC PEN KHA NANG KHANG OXY HOA
VA KHANG KHUAN CUA CAC HQP CHAT TRICH LY TU' VO CHOM CHOM
RONG RIENG BANG PHUONG PHAP PUN HOAN LUU VA PHUONG PHAP
VI SONG

VU THI THUY HONG?, NGUYEN NGOC VAN ANH?, NGUYEN VAN CUONG

Khoa Cong nghé Hoa hoc, Truong Pai hoc Cong nghiép thanh phé Hé Chi Minh
“nve@iuh.edu.vn

Tom tat. Vo chom chom 12 mot san pham phu trong qua trinh ché bién thuc phim va cac hop chét trong
vo chdm chém thé hién céc hoat tinh khang khuan, chéng oxy hda, chéng tiéu duong va chéng ung thu.
Trong nghién ctru nay xac dinh va so sanh anh hudéng cua phuong phap vi song dén hiéu sut trich ly o cac
nong d6 dung moi ethanol khac nhau. Ty 1¢ nuéc trong ethanol la 30:70, 20:80, 10:90 va 0:100. Két qua
nghién cau chi ra rang phuong phép vi song anh huong dang ké dén hiéu suat trich ly cac hop chat. Hiéu
suét trich ly cta ham luong ran lan luot 12 32.27%, 38.05%, 43.69% va 44.12% v&i ham lugng nudce trong
ethanol 1a 0%, 10%, 20% va 30%. Hoat tinh chdng oxy hoa duoc xac dinh bang phwong phap DPPH. Hiéu
suat chdng oxy hda cao nhét 1a & ham luong nudc 30% ciua chdm chdm Rong Riéng, tiép theo 1a vai ham
lwong nudc 20% va 0%. Phan tram hoat dong chéng oxy hda lan luot 1a 73.81%, 67%, 75.54% va 85.24%
tuong (ng voi ham lugng nudc 1a 0%, 10%, 20% va 30%. Két qua khao sét 3 loai vi khuan Staphylococcus
aureus, Bacillus cereus va Escherichia coli cho thay chiét xuat vo chém chém cé kha niang ¢ ché manh 2
loai vi khuan Staphylococcus aureus, va Bacillus cereus. Trong 3 loai vi khuan thi kha nang khang khuan
dbi vai Escherichia coli 1a khong cé.

T khoa.Vé chom chém (Nephelium lappaceum peel), khang oxi hoa, trich ly, vi séng.

MICROWAVE-ASSISTED EXTRACTION AND BIOLOGICAL ACTIVITY
OF RAMBUTAN (NEPHELIUM LAPPACEUM) PEEL EXTRACT

Abstract. Rambutan (Nephelium Lappaceum) peel, a by-product from collecting of rambutant fruits,
contains many bioactive substances that exhibit antibacterial, antioxidant, antidiabetic and anticancer
activities. In this research, the effect of microwave-assisted extraction (MAE) was determined via
comparison of extraction efficiency with different concentrations of ethanol solvent. Four extraction
solvents of various water-to-ethanol ratio (30:70, 20:80, 10:90 and 0:100) were applied. Results showed
that the MAE method significantly affected the extraction efficiency. The extraction efficiencies of solid
phase are 32.27%, 38.05%, 43.69% and 44.12% with the water contents in ethanol solvent of 0%, 10%,
20% and 30% respectively. The DPPH assay was used to determine the antioxidant activity of obtained
extracts. Dona rambutan showed the highest antioxidant capability at 70% ethanol content, followed by
80% and 100%. Extracts with various water content of 0%, 10%, 20% and 30% possesses antioxidant
capacity of 73.81%, 67.00%, 75.54% and 85.24% respectively. Antibacterial activity of extracts against
Staphylococcus aureus and Bacillus cereus was evaluated. Rambutan peel extract showed the inhibitory
activity against Staphylococcus aureus better than against Bacillus cereus.

Keywords. Rambutan(Nephelium lappaceum) peel, antioxidant activities, extraction, microwave.

1 GIOITHIEU

Choém chém (Nephelium lappaceum) 1a loai trai cay thuong duoc tim thiy & khu viee Pong Nam A nhu
Indonesia, Malaysia, Thai Lan va Viét nam. O Viét Nam, cay chém chém 1a mot loai cay an quéa pho bién
Véi san lugng cao va c6 gia tri kinh té. Qua chdm chdm tir lau da dwoc cong nhan 14 loai qua “vang” cua
nén ndng nghiép Viét Nam & cac Bdng bing séng Ctru Long. V6 qua chém chém 1 phé thai cua qué trinh
ché bién chom chom déng hop. Cac nghién ciru gan day cho thay day 1a ngudn chira nhiéu hoat chat sinh
hoc quy gia. Hat va vo cua chom chom duoc coi la chat thai do vo vira cting lai vira ¢6 vi dang nén luén bi
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bo di sau khi sir dung. Gan day, mot s6 nha khoa hoc tién hanh nghién ciru céc hoat tinh sinh hoc cua hat
va vo. Mot sb hoat tinh sinh hoc duoc tim thiy & vo chom chém nhu: Khang oxy héa, khang khuan, tri dai
thao duong va chong ung thu. Cac thanh phan hoat dong ¢ trong vo chém chom nhur axit ellagic, corilagin
va geraniin. Trong nghién ctiu nay, chang toi tién hanh xay dung quy trinh nham trich ly hop chat c6 hoat
tinh sinh hoc trong vo qua chom chdm (Nephelium lappaceumL.) va nghién ctru hoat tinh chdng oxy hoa
ctia N6 gop phan nang cao gia tri cua trai chdm chdm va tan dung dwoc ngudn nguyén li¢u giau tiém ning
nay.

Khéi luong v chém chom wée tinh bang khoang 45% - 50% so vai khdi lwong qua, vi thé véi san luong &
cac tinh phia Nam khoang 358.000 tan thi khéi lwong vo chdm chdm bi bo di wdc tinh khoang 61.000 —
179.000 tan/nam. Pay 1a ngudn nguyén ligu tiém ning dé co thé xir Iy vo phé thai thanh cac san pham cé
gia tri gia tang cao wng dung trong nhiéu linh vic khac nhau. Qua chdm chdm bao gom 34-54% khéi luong
la thit qua, 37-62% la vo va 4-9% la hat. Theo cac tac gia Julio A Solis- Fuentes va cong su, hat chdm chém
chiém 6,1% trong luong qua chém chdm gom: 1,22% tro; 7,80% protein, 11,6% chat xo; 46% carbohydrates
va 33,4% chat béo. Cac axit béo chinh 1a 40,3% oleic; 34.5% arachidic; 6,1% palmitic; 7,1% stearic; 6,3%
gondoic va 2,9% behenic [6]. Vo trai chdm chdm chira tanin, saponin cac hop chat phenolic nhu geraniin,
corilagin, ellagic axit c6 kha niang chéng oxy hda. Vo cay va qua chém chdm xanh cé chira tanin [7]. Trong
100g phan thit qua chém chém chira 38,6 mg vitamin C, 30 mg phospho va 22 mg calcium va 140 mg
Potassium.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

Héa chit va vat ligu

Ethanol (99.5%), Hexan, Ethyl axetat, DPPH (2,2- diphenyl-1-picrylhyrazyl) va Vitamin C dugc mua tu
cong ty Sigma-Aldrich va sir dung truc tiép khéng tinh ché thém.

Chém chéom Rong Riéng dwoc thu mua tir cho dia phwong tai Tp HO6 Chi Minh sau d6 tach vo va rira sach
dé loai bo cac tap chat (bui, dat, cat,..) sir dung thiét bi siy thing hoa dé siy kho san pham trong 48 gio roi
dem di nghién min véi kich thugc 0.5 mm.

Phwong phap nghién ciru

2.3.1. Xu li vo chém chém chém

Qua chom chom dem tach 14y vo rira sach sau d6 cho vao thiét bi dong sau trong vong 24h. Vo chdm chém
dugc dem loai bo nuéc bang phuong phap siy thing hoa trong 24h. Vé chém chom khé duge dem di nghién
thu duoc bot cd mau hdng nhat vai kich thude 0.5 mm.

2.3.2. Khdo sat danh huong ty 1é ethanol: miede dén hiéu sudt trich ly cac hop chdt c6 hoat tinh sinh hoc
Can 10g bdt vo chém chom sau d6 cho thém 100 ml ethanol rdi dem hdn trén danh siéu 4m va dun hoan
luwu trong 10 phut, loc ldy dung dich, thém vao dung méi hexan: ethyl acetat véi ty I¢ 15:85. Dung dich thu
dugce dem lic déu va loai bo dung méi bang cach cd quay & nhiét do 70-80 °C tao ra chiét xuat vo chdm
chém. Sau do, tiép tuc 1am véi cac mau chém chém khac lan luot céc ti 16 C,HsOH:H,0 1a 90:10, 80:20,
va 70:30.

2.3.3. Khdo sat kha nang khang oxy héa cia hop chat trich ly tir vé chdm chdm véi cac ty 1é khac nhau
Céc chat cd kha ning khang oxy hoa s& trung hoa gbc tu do DPPH bang cach cho hydrogen, 1am giam do
hap thu tai budc séng cuc dai va mau cua dung dich phan @ng nhat dan, chuyén tir tim sang vang nhat. Cu
thé, can 13 mg DPPH thém 100 ml ethanol sau d6 tiép tuc hut 10 ml dung dich nay pha lodng véi 45 ml
ethanol, dé 6n dinh trong t6i. 2.9 uL DPPH va 0.1 ml mau véi cac ndng do 150, 125, 100, 75, 50 va 25
ppm. Tiép tuc tién hanh do quang & budc séng 515 nm. Lan luot thuc hién vai cac san pham trich ly & céc
ti 18 CoHsOH:H20 100:0, 90:10, 80:20 va 70:30. Tuong tu cac budc thuc hién hién trén véi dung dich dbi
ching Vitamin C c6 nong do 150, 125, 100, 75, 50 va 25 ppm.

Dé xéc dinh hoat tinh khang oxy héa cua san phim ta tinh theo cong thuc:

A0=4,100

0

EC=

Do do hap thu DPPH Ao= 0.509;
A: do hap thu cua dung dich phan tng;
EC: ndng do tc ché géc DPPH.
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2.3.4. S0 sanh dnh huong cua phuwong phdp vi song va dun hoan luu

Can 10g bot vo chdom chom sau d6 cho thém 100 ml ethanol dem hon trén danh siéu 4m va dun hoan luu
trong thiét bi vi séng 10 phdt, loc lay dung dich, thém vao dung méi hexan: ethylacetat (15:85) dem di bay
hoi dung méi bang cach ¢ quay ¢ nhiét do 70-80 °C thu duoc bot chiét xuat vo chdm chom.

Phwong phap phan tich

Céc lién két trong cau trdc caa vat liéu dugce xac dinh bang phwong phap hdng ngoai FT — IR duoc thuc
hién trén thiét bi FT-IR Jasco tai khoa Cong Nghé Hoa Hoc, truong Pai Hoc Cong Nghiép TPHCM véi tan
s6 dao dong tir 4000 — 400 cmt

Phuong phap xir Iy s6 ligu

S4 liéu nghién ciru dugce sir dung phan mém Microsoft Excel 2010 dé phan tich thong ké sé liéu thi nghiém
va danh gia sy khéc biét gitra cac mau bang phuong phép t-test c6 p<0.05.

3 KET QUA VA THAO LUAN

Khao sat anh hwéng ti 1é ethanol: nwée dén hiéu sut trich ly

Khi giam ndng d6 ethanol, thi hiéu suét trich ly cang cao, nhung mau sic cia san pham ciing thay doi theo
ti 16 nudce, o ti 18 ethanol 100 san pham c6 d6 xdp hon, mau nhat hon. Pidu nay c6 thé do khi loai bo dung
mdi ethanol tinh khiét can can thoi gian ngén hon dan dén mau it bi sam. Khi giam ti 1& ethanol, san pham
c6 mau sam hon do thoi gian ¢6 quay loai bo dung méi dai hon (Hinh 1). Két qua hiéu suat trich ly cho
thay, khi ting ty 1& nudc trong dung méi trich ly lam ting hiéu suét trich cac hop chét tir vo qua chdm chém.
Hiéu suit trich ly ting tir 24.9 cho dén 42.9% tuwong tng vai ti 1& nudc tang tir 0 dén 30% (Bang 1).

—
Koo A]/

70:30 8020 90:10 . 100

B by

Hinh 1. San pham trich ly cia vo chdm chém Rong Riéng véi nhiéu ti 1& ethanol: nuéc khac nhau

Bang 1: Két qua hiéu suét trich ly ciia vé chdm chdm ¢ cAc ti ¢ dung mi khac nhau

Ti I¢ C;HsOH:H,0 Vo6 chom chdm Rong  Sau khi say(g)  Higu suit trich ly (%)

Riéng (9)

100 1.37 1.24 24.9
90:10 1.48 1.33 26.7
80:20 1.82 1.77 35.4
70:30 2.26 2.14 429

Anh huéng ciia phwong phap vi song va phwong phap dun hoan luu

Két qua thi nghiém cho thay khi trich ly cac hoat chat bang phwong phap vi song €0 dnh huong dang ké 1én
hiéu suit trich ly hoat chat tir chém chém va thoi gian thuc hi¢n trich ly ngan hon S0 vé&i phuong phap dun
hoan luwu thong thuong. San pham trich ly thu dwoc ¢ hiéu suat giam dan khi ting ham luong ethanol tir
70% l1én 100 % (Bang 1). Hiéu suat trich ly thu dwoc cao nhat & phuong phép vi song 1a 44,12% cao hon
phuong phap dun hoan luu 14 42.87%. Bong thoi ¢ cac ty 1 khac nhau hiéu suat trich ly cia phuong phap
vi song ciing tang dang ké so voi phuong phap dun thong thuong (Hinh 2).
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Ty 1¢ ethanol: nudc

Hinh 2. D6 thi so sénh hiéu suét trich ly vé chém chém Rong Riéng bing
phuong phap vi séng va dun hoan luu

Két qua kha ning khang oxy hoéa ciia hep chét trich ly tir vé chém chdm véi cac ti 1é khac nhau

»— -m__-/‘ (-
25ppm 50

Hinh 3. Kha ning khac oxy hoa ciia hop chat vo chém chom Rong Riéng & cac nong do khac nhau
Ket qua cho thay hi¢u suat chong oxy hoa cao nhat ¢ chi€t xuat ti I¢ nu¢c 20% cua chdom chdm Rong Riéng,
tiép theo la v4i ham lugng nudc 10% va 30%
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Hinh 4. D6 thi kha nang khang oxy héa cua hop chét trich ly tir vo chém chém vai cac ti Ié khac nhau
bang phuong phap dun hoan luu

Anh hwéng ciia phwong phap vi song dén kha ning khang oxy héa ciia cac hop chét trich ly tir vé
chdm chém Rong Riéng
Kha niang khang oxy tot nhat & phuong phap dun hoan luu 13 ethanol 80%, con phuwong phép vi song 1a
ethanol 70%. Kha niang khang oxy hoéa cua phuong phap vi song tang vuot tréi so véi phuong phap dun
hoan luu thong thudng, cu thé 12 kha ning khang oxy hoa cuia vi séng cao nhat 1a 85.24% (ethanol 70%)
con dun hoan lwu 1a 71.2% (ethanol 80%). Bong thoi & céc ti I¢ khac nhau kha ning khang oxy hoa ctia vi
song cao hon hin so v&i phuong phap dun hoan luu thong thudng.
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Hinh 5. D4 thi khao sét kha nang khang oxy hoa cua hgp chit trich ly tir vé chdm chom vsi céc ti 1é khac
nhau bang phuong phap vi séng
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Khi ning khang khuan caa cac hep chét trich ly tir vé chdm chém rong riéng

Vi hop chat trich ly tir vo chdém chdm bang phuong phap vi song 6 ti 1¢ ethanol 100% dugc dem khao sat
khéng khuan cho thiy cd kha ning khang Staphylococcus aureus (b) vi khuan gram duong (+) c6 dudng
kinh vong khang khuan 1a 16 mm va duong kinh vong khang khuan 12 mm d6i véi loai vi khuan gram
dwong (+) Bacillus cereus (a) va loai vi khuan gram am (-) Escherichis coli (c) khdng c6 kha ning khang
khuan (Hinh 6).

(©)
Hinh 6. Két qua khang khuan Bacillus cereus (), Staphylococcus aureus (b), Escherichis coli (c)
cua hop chat trich ly tir vo chém chém.

Phé FT-IR cia cac hgp chét trich ly tir vé chdm chém Rong Riéng

Ph FT-IR ctia vo chém chém Rong Riéng ¢ cac budc song 3275 va 2925 cm™ twong dwong nhom chirc
O-H va C-H ing véi cac nhém hydroxyl va cachoxylic trong phenol va pyranose. O buéc séng 1707cm'
1a nhom chue este cacbonyl hoac cacboxylic -C=0 (Hinh 7).
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Hinh 7. Két qua phan tich ph6 FT-IR cua bot vé chém chém va chiét xuat vé chém chém
4 KET LUAN

Két qua nghién ciru cho thay ty Ié ethanol: nudc anh huong rat 16n dén hiéu suat trich ly va hiéu suat khang
oxy hoa. Ti 1¢ ethanol: nudc téi wu nhét 12 70:30 , hiéu suat trich ly 44.87%, tuy nhién viéc ting ty 1é nudc
Iam thoi gian bay hoi lugng dung méi ting dan dén thoi gian ¢d quay ra san pham trich ly dai hon va nhiét
d6 cao hon. Nudéc c6 thé 1a dung mdi hitu ich trong viée trich ly, dong thoi ciing 1a dung méi an toan. Ngoai
ra viéc thay d6i phuong phap vi song thay thé phuong phap dun hoan luu lam ting dang ké hiéu suét trich
ly 44.12% va kha niang khang oxy hoé cta dich chiét 85.24%. Phuong phap vi song truyén nhiét dén cac
phan tir déu va nhanh hon so véi phuong phap dun hoan luu thong thuong.
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NHUNG NGUY CO VA RUI RO CUA PHU GIA TRONG CHE BIEN NHUA -
MOQT PANH GIA TONG QUAN

NGUYEN THI NGOC TRAN?, NGUYEN THI LAN BINHY, NGUYEN THI THANH TRUC"

ién Khoa hoc Cong nghé va Qudn Iy Méi trurong, Pai hoc Cong Nghiép Thanh phé Ho Chi Minh
*ngoctran10499@gmail.com, nguyenthilanbinh@iuh.edu.vn; nguyenthithanhtruc_vmt@iuh.edu.vn

Tom tit. Vic gia ting san xuat nhwa ngay cang tang dé dap u g cho nhu cau tiéu dung. Tuy nhién, vén dé
sir dung céac chat phu gia c6 mat trong nhya dé gia ting hiéu sudt clia san pham, di gy ap luc cho viée quan
Iy chat thai nhua. Céc chit phu gia trong nhua c6 nhguy co gay 0 nhiém mdi trudng va anh hudng tiéu cuc
dén stc khoe con ngudi. Chung c6 kha nang di chuyén va tac dong den strc khoe con nguoi thdng qua cac
con duong nhu qua da, h6 hap va dic biét 1a qua trinh tiép xuc truc tiép véi thuc pham Chinh vi vay, cac
san phdm nhya va phu gia lién quan s& phai tuan thu theo tiéu chudn va quy chudn quéc gia trude khi dua
ra thi truong, dong thoi phai danh gia rai ro strc khoe thong qua mé hinh danh gia tac dong cia LCIA- mo
hinh USEtox dé danh gia cac tac dong tiém an ctia hoa chit doc hai trong nhua dbi véi sirc khoe con ngudi.
Tir khéa. hop chit doc hai trong nhwa, phu gia, rui ro strc khoe

HAZARDOUS AND RISK OF ADDITIVES IN PLASTIC PROCESSING - A REVIEW

Abstract. The production of plastic is increasing to meet demand. However, the problems of using
additives present in plastics to increase product efficiency that put the squeeze on plastic waste
management. Additives in plastic are at risk of causing environmental pollution and negatively affecting
human health. They have the ability to move and affect human health through ways such as skin, respiration
and especially direct contact with food. Therefore, plastic products and additives will have to comply with
legal standards before being released to the market and must assess health risks through the LCIA impact
assessment model - the USEtox model to evaluate. the potential impact of toxic chemicals in plastics on
human health.

Key words. Hazardous substances in plastic, health risk, USEtox model
1 GIOITHIEU
1.1 Chét thai nhya

Nhua Ia cac hop chét cao phan tr dugc téng hop tr dau mo, khi tu nhién dugc dung lam vat li¢u dé san
xut nhiéu loai vat dung trong doi séng cho dén nhiing san phém cong nghiép, gan véi doi séng hién dai
cua con nguoi [1]. Chung la nhing vat li¢u c6 kha nang bi bién dang khi chiu tc dung cua nhi¢t, ap suét va
van giit dugce sy bién dang do khi thoi tac dung. Theo thong ké cho thay, luong nhya san Xuét Va0 nam 1950
12 2 triéu tAn mdi nam. Ké tir d6, san luwong da tang gan 200 lan, dat 381 triéu tan vao nam 2015. Trong do,
luong nhya dugce st dung cho viéc dong goi chiém t&i 146 triéu tin mdi ndm cao hon nhiéu so v&i céc linh
vuc khéc[2].

Khi nhya dugc thai ra moi truong ¢ dang nhya hodc vi nhya, né sé€ tir tr phdn manh thanh cac hat nhé hon
gy 6 nhiém cho tit ca cac khu vuc ciia méi truong (khong khi, nude va dat), tich tu trong chudi thue phdm
va c6 nguy co gdy anh huong dén strc khoe con nguoi. Cac chat 6 nhiém nhu cac hat nhya siéu nhé va nano
dugc dua vao dét c6 thé tich tu trong d4t gay bién d6i vé ciu tric cua dat, hoa hoc dit va vi sinh vat trong
dat cling nhu cac dac dlem vé & va md ciia thue vat. Cac hat nhya nano c6 thé dugc vi sinh vét hap thy
hodc tu bam vao md r& do d6 lam thay ddi ciu tric té bao cua ré cay[3]. Viéc dbt rac thai nhya cling gay
anh huong dén moi trudng khong khi vi nhya chira nhidu phu gia khic nén c6 nguy co gay nguy hiém khi
thai ra moi truong trong qua trinh dt. D6t chat thai nhya s& san sinh ra chat polychlorinated dibenzo-p-
dioxin / furan (PCDD / Fs) va cac chét hiru co khé phan huy[4]. O nhidm nhya d3 tré thanh mot mébi quan
tam nghiém trong trén hau hét céc vung cua cac luu vuc dai dwong. Cac manh vun nhua véi sb luong I18n t6i
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5 nghin ty, nang hon 260.000 tan, dang troi noi trén bé mit dai duong cua thé gisi 1a két qua cua viéc xir ly
chat thai khong dung cach [5]. Tac dong d& thdy nhat ctia 6 nhiém nhwa ddi voi cac sinh vat bién 1a chung
bi cudn vao cic ngu cu va day thimg bi viit bo. CAc sinh vat vudng vao c6 thé bi can tré kha ning di chuyén,
kiém an va tho. Ngoai ra, nhiéu sinh vét bién nham I4n rac thai véi thire an va an phai no[6],[7]. Cac san
pham nhua khong chi anh huong dén méi truong ma con tac dong tiéu cuc dén stc khoe con nguoi do cac
chat doc hai ¢ trong cac chit phu gia nhwa thong qua qué trinh st dung, tiép xtic véi nhiét d6 va thoi gian
bao quan [8].

2 PHU GIA TRONG NHUA - AN TOAN HAY RUI RO
2.1 Dic tinh, vai tro cia cic phu gia

pé tang cudng mot sd tinh ning ctia san pham nhya hoc cai thién qua trinh gia cong, nguoi ta thuong thém
céc chat phu gia vao qua trinh san xuat nhya. Phu gia 1a nhimng loai hop chét, don chat c6 nguon goc vO co
hoic hitu co, c6 ngudn gdc tir tw nhién hay tong hop, viéc cho thém mot hay nhiéu loai  phu gia khac nhau
thich hop cho timg loai vat liéu nhua s& 1am thay d6i tinh cht cong nghé hay tinh cht sir dung ctia mét
loai vat liéu chinh nao dé. Céac chét phu gia vé co ban s& duogc phan loai theo churc ning cua chung. Céc
loai phu gia s& dugc chia thanh bén nhém co ban:[4]

> Phu gia chirc nang (chét 6n dinh, chit chdng tinh dién, chat chdng chay, chit hda déo, chit boi

tron, chat chéng truot, chat dong ran, chét tao bot, chat diét khuén, ")

> Chit mau (chit mau, chit mau hoa tan, v.v.)

> Chat don (mica, talc, cao lanh, dat sét, canxi cacbonat, bari sul- phate)

> Gia cd (vi du: soi thuy tinh, soi carbon).
Mot s6 phu gia co ban va chirc ning clia chung dugc thé hién ¢ bang 1. Cac nhom phu gia dugce trinh bay
tai bang 1 1a cac chét phu gia co ban c6 mit trong qué trinh san xuét nhua, trong d6 dang chi y 13 nhom
phu gia chtrc ning. Theo nghién ciru cia tac gia Hansen (2013), cho thiy cac chét phu gia cha yéu dugc st
dung bao gom chat hoa déo, chit on dinh nhiét, chat chéng chay va chat chéng oxy hoa [9], [10].

Bang 1. Cac chat phuy gia va chirc ning cua ching [9]

Chit phu gia Chiic niing
Chat chong dinh Giam hién tuong dong khdi & bé mit mang film, cic san phim nhya khac
Chat chong tu swong Ngin chin sy hinh thanh suong mu (hoi nudc) trén bé mit nhua
Chat chdng oxy hoa Ngén chan qué trinh oxy hoéa va hu héng do nhiét
Chat chéng tinh dién Vi du: carbon, chit don kim loai va sgi carbon - giam sy tich tu tinh dién

Chét 6n dinh anh sang Ngén chdn qua trinh oxy hoa do anh sang gay ra trong thoi gian str dung cua
san pham nhya

Chét diét khuan Bao vé vat phém br?mg nhua khoi su tin cOng cua vi khuan, ndAm hodc nAm méc

Chat tao bot hoa hoc Vi du: natri bicacbonat - tao ra khi trong qua trinh polyme héa dé tao ra bot

Chat lam cham chay Céc hop chat halogen hoa, hop chét phdt pho, oxit kim loai va chat don vé co
- [am giam kha nang chay

Chat 6n dinh nhiét Uc ché sy d6i mau do HCI tao ra tir nhya vinyl clorua vi nhiét

Chat chéng va dap Cai thién kha ning hap thu va tiéu tan luc tac dong

Chat 6n dinh tia UV Han ché va ngin ngira tac dong giy thodi hoa do bai tia cyc tim

Chét boi tron Ngén chan sy két dinh cua nhua voi bé mit cua khuon kim loai, cai thién tinh

linh hoat ctia nhyra va gidam ma sat trong qua trinh nau chay va dic nhua

Chat chong dinh khuén  Ngin khong cho vat li¢u dinh vao khuon

Chét tao do trong Cai thién do6 cirng, d6 dan hdi, tinh chét quang hoc va do trong sudt
Chét hoa déo Cai thién tinh luvu ddng cia nhya trong qua trinh x1r 1y va tinh linh hoat ¢ nhiét
d6 phong.
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Chat hd trg gia cong Cai thién ty 1€ san Xuét béng cach loai bo hi¢u ing “da ca” mang PE, PP do
polymer néng chay dinh vao khuén
Chét ting tron Gia tang téc d6 dong trong qua trinh gia cong, giam hé s6 ma sét
Chat tao xdp Cai thién tinh cach nhiét va cach 4m, ting d6 bén cdu truc nhya, giam thiéu
hién tugng co rat va 16i 16m trén bé mat nhya.
Chat chéng ma sat Lam giam hé s6 ma sat bé mit
Chat don Cai thién d6 bén chét déo
Chét tao mau Chit mau hitu co hodc vo co bd sung mau sdc va 1am cho nhya bén nhe

Thém vao do ciing co rat nhiéu nghién ctru khac da cho thdy cac chit phu gia dugc liét ké trong bang 2
cung dugc bao cao rang co nguy co gdy anh huong dén sirc khoe con ngudi. Nhiéu nghién ciru da cho thiy
chat hoa déo dugce xem nhu chat phu gia c6 nguy co gy doc hai. N6 lam thay ddi lipid va ndi tiét ciia con
nguoi. Viée tiép xic voi chat hoa déo trude khi sinh c6 kha niang dan dén viéc sinh non nguyén nhan la do
qué trinh chuyén héa di (2-ethylhexyl) phthalate (DEHP) trong nudc tiéu ciia phy nit mang thai[11].

Bang 2. Cac polyme duoc san xuat phd bién nhat va cac chat phu gia nhya lién quan

Polymer Chét phu gia Chit héa hoc trong phu gia
PP Chét chdng oxy hoa Bisphenol A; Octylphenol; Nonylphenol
HDPE Chat chong chay Chat chdng chay Brom hoa, Boric acid;
LDPE Tris (2 chloroethyl)phosphate
PVC Chét héa déo Phthalate
Chat 6n dinh Bisphenol A; Nonylphenol
PUR Chat chéng chay Chét chéng chay Brom hoa, Boric acid; Tris(2-chloroethyl)
phosphate

2.2 Nhitng rii ro tir cac chat phu gia cé trong nhya
2.2.1 Nhitng rui ro tir cdc chat phu gia co trong nhya

Bén canh nhiing loi ich ma cac chat phu gia mang dén thi ching ciing 1a mot trong nhitng ngudn c6 kha ning
gay anh huong dén ste khoe con ngudi vi mét s6 chat phu gia c6 chira cac kim loai ning nhu chi, antimony
hodc cac thanh phan halogen dé dang thoi nhiém vao thuc pham duéi tac dong cua nhiét do. Bang 2 thé
hién cac hop chat héa hoc duoc sir dung lam phu gia trong san xuét nhya [4].

Cac chat hoa hoc trong nhoém chit phu gia chirc nang can dugc quan tdm la BPA va phthalates vi chung
xudt hién hu hét trong cac nhom chit phu gia trong qua trinh san xuit nhwa, dic biét 1a cac san phdm nhua
PVC. BPA va phthalates da dugc xac dinh la nhiing chét gay roi loan ndi tiét va duoc phan loai 1a nhiing
chat hoa hoc dang dugc quan tdm béi Co quan Bao vé Moi truong Hoa Ky (EPA) [12]. Thém vao do, cac
cong bd vé doc tinh cua phthalate va BPA ngay cang duoc tién hanh rong rai.
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Bang 3. Cac hop hda hoc cd mat trong chat phu gia dugc str dung trong nhua [4]

Chit phu gia

Hop chit doc hai

Chét hoa déo

Diisoheptylphthalate (DIHP); DHNUP; Benzyl butyl phthalate (BBP); Bis (2-
ethylhexyl) phthalate (DEHP): Bis(2-methoxyethyl) phthalate (DMEP): Dibutyl
phthalate (DBP); dipentyl phthalate (DPP), di-(2-ethylhexyl) adipate (DEHA), di-
octyladipate (DOA), diethyl phthalates (DEP), diisobutylphthalate (DiBP); Tris (2
chloroethyl) phosphate (TCEP); dicyclohexyl phthalate (DCHP), butyl benzyl
phthalate (BBP), diheptyl adipate (DHA),

heptyl adipate (HAD), and heptyl octyl adipate (HOA)

Chat chng chay

parafin clo héa chudi trung binh va : Diisoheptylphthalate (DIHP); DHNUP;
Benzyl butyl phthalate (BBP); Bis (2-ethylhexyl) phthalate (DEHP): Bis (2-
methoxyethyl) phthalate (DMEP): Dibutyl phthalate (DBP); dipentyl phthalate
(DPP), di- (2-ethylhexyl) adipate (DEHA), di-octyladipate (DOA), dietyl phthalate
(DEP), diisobutylphthalate (DiBP); Tris (2 chloroethyl) phosphate (TCEP);
dicyclohexyl phthalate (DCHP), butyl benzyl phthalate (BBP), diheptyl adipate
(DHA), heptyl adipate (HAD) va heptyl octyl adipate (HOA).

Parafin clo hoa chudi ngén, trung binh, dai: Axit boric; Chat chéng chay dugc brom
hoa véi antimon (Sb) lam chat dong van (vi du: ete diphenyl polybrom hoéa
(PBDESs); Decabromodiphenylethane; tetrabromobisphenol A (TBBPA)); Chét
chéng chay photpho (vi du: Tris (2-cloroetyl) photphat (TCEP) Tris (2-
clorisopropyl) photphat (TCPP)).

hexabromocyclohexane (HBCDD

Chat chéng oxy
héa va 6n dinh tia
uv

Bisphenol A (BPA); Hop chat cadimi va chi; Nonylphenol compounds;
Octylphenol; 1,3,5-  Tris(oxiran-2-ylmethyl)-  1,3,5-triazinane-2,4,6-trione
(TGIC)/1,3,5-tris[(2S and 2R)- 2,3- epoxypropyl]-1,3,5- triazine-2,4,6-
(1H,3H,5H)- trione ([1-TGIC), Butylated hydroxytoluene (BHT), 2- and 3-t-butyl-
4 hydroxyanisole (BHA), tetrakismethylene-(3,5- di-t-butyl-4-
hydroxyhydrocinnamate) methane (Irganox 1010), and bisphenolics such as
Cyanox 2246 and 425, Tris-nonyl-phenyl phosphate (TNPP), tris (2, 4-di-tert-
butylphenyl)

phosphite, (Irgafos 168)

Chat 6n dinh nhiét  Hop chit Cadmium va Chi; Nonylphenol (mubi bari v canxi)
Chét boi tron Cac amit axit béo (erucamit chinh va oleamit), este axit béo, stearat kim loai (vi du,
stearat kém)
4,4- Diaminodiphenylmethane (MDA); 2,2-dichloro-4,4- methylenedianiline
(MOCA); Formaldehyde — reaction products with aniline; Hydrazine; 1,3,5-
Chéit déng rén Tris(oxiran-2-ylmethyl)-
1,3,5-triazinane-2,4,6-trione (TGIC)/1,3,5-tris[(2S and 2R)- 2,3-epoxypropyl]-
1,3,5-
triazine-2,4,6-(1H,3H,5H)- trione ([1-TGIC)
Chat diét khuén Cac hop chét asen; hop chét thiéc hiru co; triclosan

Chét mau hitu co

Coban (1)

Chat mau vo co

Coban (IT), hop chét cadimi; hop chét crom; cac hop chét chi
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2.2.2 BPA

Bisphenol A (BPA) hoic 4,40 -dihydroxy-2,2-diphenylpropan 1a mot hop chét hitu co bao gdm hai vong
phenol duoc ndi véi nhau boi mot cacbon duy nhit mang hai nhom metyl. BPA chi yéu duoc tim thiy
trong nhya polycarbonate chii yéu duoc sir dung cho tii nhya, chai va bao bi, déc biét la nudce va chai sira,
hop thiéc c6 trang phu, ddc biét 1a do hop thuc pham va do uong, va do dung trong 16 vi song[11]. Nguon
tiép xtc chinh véi BPA la thong qua con dudng an uéng. BPA c6 trong cac hop dung thyc pham c6 thé thdi
nhidm vao thuc pham trong qua trinh dun néng. O ngudi, BPA dugc hap phu qua dudng tiéu hoa, chuyén
hoa & gan va cudi cing duoc bai tiét qua nudc tiéu. Mot sé nghién ctru da cho thdy BPA giy tac dong tiéu
cuc dén hé sinh san do BPA thé hién i lya cao voi ER va ¢ kha niang bat chudc va kich thich hé théng
estrogen do d6 n6 duoc gia thiét rang c6 lién quan dén mot s bénh ciia hé thdng sinh san dic biét 1a vé suy
giam chirc ning ndi tiét, anh huong hinh thai va chiic ning clia budng trimg va tir cung dan dén vo sinh
[13], [14]. Do trong phan ung trung hop cua BPA khién mét s6 monome khong lién két voi nhau tao diéu
kién cho cac phan tir BPA cé the duoc giai phong tir hop dung thuc pham vao thirc dn. Mot sd nghién ctru
da dugc thuc hién va cho thiy rang viéc tlep xue v6i BPA trong thoi ky mang thai s€ anh huong dén sy
phat trién ctia ndo va hanh vi cta tré. Viée tlep xuc voi BPA s€ lam giam tong luong thyroxin (T4) ¢ phu
nir mang thai va hormone kich thich tuyén giap (TSH) & tré so sinh nam, suy giam nong do canxi trong mau
ctia chu ky sinh san c6 thé gayra tinh trang suy giam chirc nang than kinh. Viéc nguoi me t1ep xuc vai BPA
cling gdy ra nhirng thay d6i vé gidi tinh, phu thudc vao lidu luong va vung ndo trong su biéu hién ciia cac
gen ma hoa céc thy thé estrogen. Nhiéu nghién ciru di bao céo rang viéc tlep xuc véi BPA c6 the gdy ung
thu. BPA lam tang cuong sy di chuyen va xam nhap cua té bao ung thu buong trimg va di cin té bao ung
thu qua viéc kich hoat dudng truyén tin hién WNT. Mot liéu luong BPA thip ciing c¢6 thé thic diy viéc
biét hoa té bao ung thu budng trimg thanh té bao ung thu gdc qua viée diéu tiét cac dau hidu té bao gdc &
muc mRNA va protein [15].

2.2.3 Phthalates

Phthalates la este cua 1,2-dibenzene dicarboxylic- m¢t nhom hoa chat nhan tao dugc st dung rong réi trong
cac tmg dung cong nghiép bao gdm céc phthalate cao phd bién nhu diisononyl phthalate (DINP), diisodecyl
phthalate (DIDP) va dipropylheptyl phthalate (DPHP) dugc str dung lam chit hoa déo trong san xut nhua
vinyl déo, trong céc san pham tiéu dung, san pham tiép xtic véi thuc pham va thiét bi y té va cac phthalate
trong luwgng phén tir thap bao gdm di (2- ethylhexyl) phthalate (DEHP) va dibutyl phthalate (DBP) thuorng
duoc su dung lam dung moi trong cac san pham cham séc¢ c& nhan, son mai, vecni va 16p phu[16]. Do viéc
sir dung phd bién cac san phim c4 nhan va tiéu dung nén cac chat phthalate c6 nguy co phoi nhiém qua
duong tidu hoa hoa, hit tho va qua da. Viéc tiép xic v6i cac chat phthalate c6 thé gdy anh huong dén stic
khoe. Bang 3 thé hién cac ngudn tiép xuc va anh hudng dén sirc khoe cua cac phthalates.

Bang 4. CAc nguon tiép xuc va anh huong dén stic khoe cua cac Phthalates[17]

Phthalate diester

Nguon phoi nhiém tiém 4n

Anh huéng sirc khée tiém 4n

Diethyl phthalate

San pham cham soc ca nhan (vi
du: nuwéc hoa), chat pha (vi du:
duoc phém), thudc nhudm, thude
di¢t con trung

Tdc d6 tang trudng giam, tiu thy
thuc pham va tang trong luong
noi tang

Di-n-butyl phthalate

Nhua xenluloza axetat, cac san
pham cham soc ca nhén (vi du:
son méng tay, my pham), son
mai, vecni, son phu (vi du: dugc
pham)

Anh huéng dén gan va than, anh
huéng dén sy phat trién va sinh
san, giam trong lugng thai nhi,
gdy bénh dai thao duong, giam
giac mac
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Butylbenzyl phthalate

San vinyl, chat két dinh va chat
bit kin, san phiam chim soc xe
hoi, d6 choi, bao bi thuc pham,
da tong hop, dung mdi cong
nghiép, san pham chim soc ca
nhan

Nhiém doc tinh hoan, giy bénh
dai thao duong, thu hep tang
sinh mdn, giy quai thai, diéu
chinh ndng d6 hormone steroid

Di(2-etylhexyl) phthalate

Nhya PVC dugc str dung trong
cac san pham gia dung (vi du:
dd choi, san nha gach va d6 noi

Ung thu biéu méb té bao gan,
nhiem doc tinh hoan, rung
trimg, gy quai thai ¢ heu cao,

IUH

anh huong dén sy phat trién ctia

that boc, 16p phu tudng), bao bi
thai nhi

thuc pham, tii dung mau va
thiét bi y t&

2.3 Tiéu chuén quy chuin qudc gia

Céc tiéu chudn va quy chuan qudc gia duoc dit ra & quy dinh cac chit doc hai trong cac san pham nhya.
Tuy thudc vao ham lugng hoa chat c6 mat trong nhya ta c6 thé quy dinh thong qua nhi€u khuon kho tiéu
chuan phap 1y khac nhau, tic 1a cung mdt san pham c6 thé duoc quy dinh boi mét s6 di€u luat. Dudi day
la mot so tiéu chuan phap ly dugc liét ké bao gom cac ti€u chuan phap Iy Viét Nam va quoc te.

Béang 5. Quy chuén vé cac hop chét doc hai trong nhya va vat dung nhya

Quy chuin Nim Noi dung
Quy chuan k¥ thuat quoc gia véan toan v¢ sinh
QCVN 12-1:2011/BYT 2011 do6i voi bao bi, dung cu bang nhua tong hop
Viét Nam ti€p xuc truc ti€p voi thyc pham
TCVN 6238-3:2011 2011 Ti€u chuan qudc gia vé An toan d6 choi tré em
RoHS . 2 £ Ar o aa .
(Directive 2011/65/EC) 2011 Tiéu chuan han che ham lugng chat doc hai
trong cac sdn pham nhya dung cho dién tu
Chi thi chat thai bao bi va bao bi chau Au 94/62
Directive 94/62/EC / EC lién quan dén cac van de ve chat thai bao
1994 R . . A .
R bi va ham luong kim loai néng hién dugc phép
Chéu Au trong bao bi
Directive 2002/72/EC 2002~ Chithi lién quan dén vat ligu nhua va cic vat
phém dy dinh tiép xtc véi thuc pham
Phu 1luc XVII cua Danh sach cac chat bi gidi han trong san pham
REACH 2007 nhyua

2.3.1 Quy chudn ky thudt Quéc gia QCVN 12-1/2011/BYT

Quy chuin ky thuat Quoc gla QCVN 12-1:2011/BYT do Ban soan thao Quy chuin k¥ thuat quic gia Ve
bao bi va c4c vat lidu tiép xic truc tiép voi thuc phdm bién soan va dugc ban hanh theo Thong tu so
34/2011/TT-BYT ngay 30 thang 8 nam 2011 cua B truéng BO Y té. Quy chuan nay quy dinh cac yéu ciu
ky thuét va quan ly vé v€ sinh an toan dbi voi bao bi, dung cu bang nhwa tong hop tlep xuc truc tiép voi
thue pham (goi tit 1a bao bi, dung cu nhya). Quy chuin dugc ap dung déi véi cac td chirc, c4 nhan nhap
khéu, san xuét, budn ban va su dung cac san phém bao bi, dung cu nhya va cac co quan quan ly nha nudc
¢6 lién quan. Tai quy chuan niy cac chat doc hai trong nhyra dugce quy dinh vé yéu cau chung déi véi chi
tiéu Chi va Cadmi c6 gidi han t6i da 1a 100ppm. Yéu cau k§ thuat d6i v6i cac chi tiéu khac nhu antimony,
germani, phenol,... s€ dugc quy dinh dua vao tuy loai nhya bao gém bao bi, dung cu tir nhwa Phenol,
Melamin va Ure, nhya Formaldehyd, PVC, PE, PP, PS, PVDC, PET, PMMA, PA, PMP, PC, PLA va PVA.
Ddng thoi, quy chuin ciing quy dinh phuong phap thir vat liéu va thir thoi nhidm dbi voi bao bi, dung cu
nhua tiép xtc v6i thuc pham[18].
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2.3.2 Tiéu chudn quéc gia TCVN 6238-3:2011[19]

TCVN 6238-3:2011 do Ban ky thuét Tiéu chuan quoc gia TCVN/TC 181 An toan db choi tré em bién soan
quy dinh vé gi6i han thoi nhim ctia mét sb nguyén td doc hai trong d6 quy dinh pham vi ap dung cho céc
vét lidu polyme va cac vat liéu tuong tw, bao gom cac vat liu ban mong hogdc khong duge gia cuong bang
vat liéu dét, nhung loai trur cac vat liGu dét va khong dét khac. Tiéu chuan nay quy dinh mirc chap nhan
dugc tbi da, phuong phép 14y mau va chiét trude khi phan tich mirc thdi nhidm ciia cac nguyén té antimon,
asen, bari, cadimi, crom, chi, thity ngan va selen tir cac vat liéu 1am dd choi va tir cac bd phan ciia d6 choi.
Céc gidi han d6i v6i cac nguyén td doc hai tir vat liéu do choi duge quy dinh nhu sau antiomony< 60ppm,
asen<25ppm, bari <1000ppm, cadimi<75ppm, crom<60ppm, chi<90, thiy ngdn<60 va selen<500ppm.

2.3.3 REACH

REACH la viét tat cua Pang ky, Danh gia, Cap phép va Han ché Héa chét 1a mot quy dinh cta Lién minh
Chau Au c6 hiéu luc vao ngay 01/6/2007. Muc tiéu chinh cia REACH 1a ¢am bao mirc d6 bao vé cao ddi
v6i stic khoe con ngudi va moi truong bao gom ca viée thlic dy thay thé cac phuong phap thir nghiém trén
dong vat cling nhu viéc luu hanh ty do cac chat trén thi truong ndi bd va tang cuong kha nang canh tranh
va d6i moi. N6 anh huong dén mot loat cac cong ty trong nhiéu linh vuc ngoai nganh cong nghiép hoéa chat.
REACH doi hoéi CaC hinh thire hop tac moi gitra cac cong ty, ting cuong giao tiép doc theo chudi cung tng
cling nhu phét trién cac cong cu dé hudng dan va hd tro cac cong ty va co quan cdng quyén trong viée thuc
hién. Diéu nay duoc thyuc hién boi bdn quy trinh cia REACH, cu thé 1a dang ky, danh gi4, tiy quyén va han
ché hda chat. Vé nguyén tic, REACH &p dung cho tit ca cac chat hoa hoc duoc str dung trong cong nghiép
va doi sdng nhu cac san phérn d6 noi that, thiét bi dién [20]

REACH bao gom 17 phy lyc trong d6 phu luc XVII quy dinh danh sach cac chat bi gi01 han trong d6 bao
g0m cac san pham nhya. Trong tiéu chuan ndy mot sb chat bi han ché trong nhya bao gom [20]:

» Cadmi: Phuy lyc XVII ciia quy chuan REACH quy dinh trong moi truong hop du cho muc dich gi
viéc dua ra thi trudng cac san duoc san xuét tir polyme hoidc copolyme cia vinyl clorua dugc 6n
dinh bang cac chat co chira cadimi s& bj cdm néu ham lugng cadimi ctia chung (thé hién nhu kim
loai Cd) vuot qua 0,01% khéi lugng cua polyme.

» Chloroform: khong duoc str dung voi ndng do bang hoic 16n hon 0,1% trong luong trong cac chét
va ché pham duoc bay ban trén thi truong.

» Cac phthalate bao gom bis (2-ethylhexyl) phthalate (DEHP), dibutyl phthalate (DBP), benzyl
butyl phthalate (BBP) s& khong dugc sir dung 1am chat hodc thanh phan cua ché phdm & nong do
cao hon 0,1% khéi luong cua vt lidu déo, trong dd choi va d6 ding chim soc tré em. P choi
va d6 ding chdm séc tré em ¢ chira cac phthalate nay néu nong d6 cao hon 0,1% khdi lugng ctia
chit déo hoa s& khong duoc dua ra thi truong.

» Céac chat chdng chay nhu Polybromobiphenyls (PBB), Polybrominatedbiphenyls (PBDE): s&
khong dugc sir dung ding cho muc dich tiép xuc véi da.

2.3.4 Chi thi RoHS

Chi thi RoHS (Restriction of hazardous substances directive in electrical and electronic equipment
2002/95/EC) 1a chi thi v& han ché cac chit nguy hiém trong cac thiét bi dién va dién tir duoc Lién minh
chau Au thong qua vao thang 2 ndm 2003 va c6 hiéu lyc vao ngay 01 thang 7 nim 2006 véi muc dich han
ché viéc su dung cac chét doc hai trong thiét bi dién va dién tu, va gop phén bao vé suc khoe con nguoi,
phuc hdi va xir Iy WEEE mét cach lanh manh vé mdi trudng. Chi thi ndy han ché viéc sir dung sau vat liéu
nguy hiém dugc tim thay trong cac san pham dién va dién tir bao gdm bon kim loai nang nhu chi (0,1%),
thily ngn (0,1%), cadmium (0,01%), crom hoéa tri sau (0,1%) va hai chat chong chdy la Biphenyls
polybromated (PBB) (0,1%) va Ete diphenyl polybrom hoa (PBDE) (0,1%). N6 ap dung cho tdm trong so.
Chi thi RoHS cho phép t6i da 0,1% trong lugng trong vat liéu dong nhat cta chi, thiiy ngén, crom hoa tri
sau, PBB va PBDE va lén dén 0,01% trong lugng cua cadimi [21], [22].

EU RoHS2 dé cap dén Chi thi 2011/65 / EU vé viéc han ché sir dung mét s6 chat doc hai trong thiét bi dién
va dién tir (EEE). No thay thé chi thi RoHS du tién caa EU 2002/95 / EC (RoHS 1) va ¢6 hiéu luc vao
ngay 21 thang 7 nim 2011. Gidng nhu RoHS 1, RoHS 2 han ché viéc sir dung mot s6 chat doc hai (chi,
thuy ngan, cadmium, crom hoa tri sau, biphenyl polybrominated, polybrominated diphenyl ete) trong thiét
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bi dién va dién tir (EEE) tuy nhién so voi RoHS1 thi RoHS2 ¢6 nhitng diém khac biét vé cac khia canh nhu
sau:[23]

» Pham vi: mé rong dan cac yéu cau ddi voi tat ca cac thiét bi dién va dién tir (EEE), cap va phu tung.

» Han ché chat méi:

— La mot phuong phap luan dé danh gia nham han ché cac chéat doc hai méi trong EEE chii yéu
dua trén cac ti€u chi li€n quan dén chat thai;
— Co hoi dé cac Quoc gia Thanh vién dé xuat cac han ché vé chat maoi.
» Mién trir:
—  Céc quy tac rd rang va minh bach hon dé cép, gia han hogc x6a bo cac truong hop mién tru;

— Quy dinh nghia vu cua nha san xudt trong viéc ndp don xin mién trir va thyuc hién cac danh gia
can thiét.

» Nhat quan v6i cac Luat khac cta Lién minh chau Au:

—  Khuon khé lap phap méi
—  Quy dinh (EC) s6 1907/2006 vé Pang ky, Panh gia, Cap phép va Han ché Hoa chat (REACH).

Vao thang 6/2015 RoHS2 bd sung thém 4 chat cAm khac vao. 4 chét nay c6 tinh chat lam mém déo cho
nhwa Vinyl. Cac chét nay 1a Bis(2-ethylhexyl) phthalate (DEHP), Butyl benzyl phthalate (BBP), Dibutyl
phthalate (DBP), Diisobutyl phthalate (DIBP) vao danh séch han ché. Nong d6 cac chat duoc quy dinh
khong vugt qua 0.1% tuong duong vdi 1000ppm [23].

2.3.5 Chi thi 95/62/EC[24]

Chi thj 95/62/EC Ia chi thi ctia EU vé chét thai bao bi va dong gi. Chi thi nhim muc dich hai hoa céc bién
phap qudc gia lién quan dén viéc quan Iy chét thai bao bi va dong goi dé ngdn chdn cac tac dong cua chling
dbi voi moi truong d& mot mit ngin chin, han ché tac dong cia chung ddi véi moi trudng cua cac Qubc
gia thanh vién ciling nhu cia cac nudc thir ba dong thoi dam bao hoat dong ciia thi trudng ndi bo va tranh
céc tré ngai cho thuong mai, bop méo va han ché canh tranh trong cong dong. Dé dat dugc myc tiéu do,
Chi thi nay dua ra cac bién phap nham muyc dich vu tién hang dau 1a ngan chin viéc san xuat chat thai bao
bi va bd sung cac nguyén tic co ban trong viéc tai st dung, tai ché va cac hinh thirc thu hoi chat théi bao bi
khéc nham muc dich giam cong doan xu Iy cudi ciing ciia chit thai & gop phan vao nén kinh té tuin hoan.
Pham vi cta chi thi bao gdm tét ca cc bao bi va chit thai bao bi- dong géi trong khu cong nghiép, thuong
mai, dich vy, hd gia dinh hodc tat ca nhitng linh vyc khac ¢6 stir dung bao bi. Chi thi nay s€ duogc ap dung
ma khong anh huong dén cic yéu cau chét lugng hién c6 dbi voi bao bi vi du nhu nhitng van dé lién quan
dén an toan, bao vé stc khoe va vé sinh ciia Cac san pham duogc dong goi hodc phurong tién van chuyén hién
c6 cac yéu cau hodc cac quy dinh cua Chi thi Hoi ddng 91/689 / EEC ngay 12 thang 12 nam 1991 Vé nguy
hiém chat thai. Cac qudc gia thanh vién s& c6 hiéu luc cac luat, quy dinh va _quy dinh hanh chinh can thiét
dé tuan tha Chi thi nay trudc ngay 30 thang 6 nim 1996 va phai dam bao rang tong cac mirc nong do cua
chi, cadimi, thity ngan va crom hoa tri sau c6 trong bao bi hodc cac thanh phan dong goi khéng duge vuot
qua muc sau: 600 ppm tinh theo trong luong sau hai nam; 250 ppm tinh theo trong lugng sau ba nam; 100
ppm tinh theo trong lugng sau nim nim ké tir ngay dugc néu phia trén.

2.3.6 Chi thi 2002/72/EC [25]

Chi thi 2002/72/EC la chi thi lién quan dén vat liéu nhya va cac san pham c6 tiép xuc voi thuc phdm. Chi
thi nay duoc ap dung cho cac vit liéu, vat phém béng nhya va cac bd phén cua chiing bao gém chét déo
hodc hai hay nhiéu chit vat liéu, moi 16p chi co chét déo va duoc lién két voi nhau bs‘ing chét két dinh tao
thanh thanh ph?im nhim muc dich tiép xuc véi thuce phém. Ddi voi cac vat liéu va vat phém b ¢6 chu tao
tir hai 16p tré 1én ma mot hodc nhiéu 16p trong s6 do khong chi ¢6 vat liéu nhya ngay ca khi vat liu va vat
pham dy dinh tlép XUc véi truc tiép véi thuc phérn dugc thiét ké khdng chi riéng nhya. Chi thi 2002/72/EC
quy dinh thanh phan cta cac vat lidu va cac san pham bang chit déo khdng dugc di chuyen sang thuc phdm
vuot qua 10mg/dm?. Tuy nhién, trong cac truong hop sau gidi han giai phong cac chét s& tang 1a 60mg
thanh phan giai phong trén kg thuc pham khi chiing 1a cac san pham dung 1am vét chira c6 dung tich dudi
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500ml va khong qué 10 lit; cac san pham khong thé udc tinh dwoc dién tich bé mat khi tiép xuc véi thuc
ph?im va cac trudong hop néu nhu san phém do la nép, miéng dém, nat day hodc san phém tuong tu dung
cho muc dich l1am kin. Chi thi dinh kém bao gom tdm phu luc. Trong do6, phu luc 11 va Il cta chi thi s& bao
g6m danh sach cac chat monome va cac chit ban dau, cac chat phu gia duoc sir dung trong san xuat vat lidu
va san phdm nhura.
Phu luc II 14 danh sach cac monome hodc cc chat ban ddu khac. Danh sach bao gom:

> Céc chat tham gia vao qua trinh polyme héa bao gbm qua trinh tring ngung, phan tngtrung

hop bd sung hodc cac quy trinh tuong tu dé san xuat dai phan tu;

> Cac chat dai phan tir tu nhién hodc tong hop duoc st dung de san xudt cac dai phan tir biéntinh;

»  Céc chit dugc st dung dé sira ddi cac cht ty nhién hodc tong hop hién co.
Danh sach khong bao gdm cic mudi ctia nhom, amoni, canxi, sat, magié, kali, natri va kém cua cac axit,
phenol hodc ruou va cac tap chat, chét trung gian phan Umg, san pham phan hiy c6 mat trong thanh pham
cac chat ddng phén, dai phan tir ty nhién hodc tong hop ciing nhu hdn hop ciia chiing ciing nhu hon hop
cac chat duoc phép.
Phu luc III liét ké cac chat phu gia co thé sir dung trong qué trinh san xuét nhya va san phém nhua. Phu luc
nay bao gdm danh sach cac chit dugc két hop vao chét déo dé dat dugc hidu qua k thuat trong thanh phém
cac chit dugc st dung dé cung cip méi truong thich hop cho phan tmg trung hop (vi du: chat nhil hoa, chét
hoat dong bé mit, chat dém, v.v.). Danh sach nay khong bao gom cac chat anh huong truc tiép dén su hinh
thanh cac polyme (vi du: hé xuc tac) va cac chit duoc quy dinh trong phu luc I nhu mudi ctia nhom hodc
tap chat trong thanh pham.

3 PANH GIA RUI RO POI VOI SUC KHOE CON NGUOI CUA CHAT PHU GIA CO
TRONG NHUA TRONG QUA TRINH SU DUNG

3.1 Quaé trinh thdi nhiém chat phu gia vao thwc pham

Cac san pham nhya dung cho myc dich dong géi, bao quan thuce pham ngay cang phd bién di lam gia tang
mdi quan tdm vé Van dé an toan ddi voi viéc thoi nhidm cac thanh phan c6 nguy co dgc hai vao thue pham.
Mot trong nhing van dé dugc quan tdm d6 1a tac dong tiém an cua cac chat phu gia c6 mat trong nhwa khi
chung c¢6 kha nang vuot qua gidi han quy dinh va di vao thuc pham. Qua trinh khuéch tan cac hop chat hoa
hoc tir polyme 14 mot qua trinh rit phtc tap va phu thudc vao mot s6 théng sb ching han nhu ndng do cia
céc chat trong mang bao goi va thuc pham, ban chét ctia thuc pham, nhiét d va khoang thoi gian ma thoi
gian tiép xtic. Trong qua trinh khuéch tan, cic hop chit nay di vao mot chat nén khac (chang han nhu thuc
pham), 1am thay doi nbng do cuia chung trong ca bao bi va thuc pham. Qua trinh di chuyén c6 thé dugc chia
thanh 4 budc chinh: khuéch tan cac hop chat hoa hoc qua céac polyme, giai hép cac phan tir da khuéch tan
khoi bé mit polyme, hap thy céc hop chat tai bé mat nhya - thyc pham va giai hap cac hop chét trong thuc
pham Kha ning di chuyén monome va oligomer tang 1én khi nhya tiép xtc v6i nhiét d¢ cao trong qua trinh
ché bién nhiét hozc khi thuc pham duoc bdo qudn trong thoi gian dai [8], [26] .Vi dy, Antimony co trong
chat chong chay co thé di chuyen tir vat liéu nhya sang thuc pham, ddc biét 1a trong luu trit lau dai va trong
diéu kién nhiét d9, anh huong dén sirc khoe con nguoi nhur ung thu, tim mach, phan (mg mién dich va rdi
loan ndi tiét [27]. Chinh vi vy, van dé cac hop chét hoa hoc trong phu gia nhya dang tré thanh mbi quan
tam vé strc khoe.

3.2 Cac phwong phap nhin di¢n va phan loai cac chat doc hai trong nhya thai

Dbi vai viée tai ché nhya, tinh khdng dong nhit ciia chat thai nhwa gay kho khin vé mit thuce té€ va kinh phi
vi n6 doi hoi phai phan loai nhiéu polyme. Réc thai nhyra hdn hop cling lam cho viéc xac dinh ham lugng

c4c chat dc hai trong nhya trd nén kho khan hon. Chinh vi vay, can phai c0 phuong phap hi¢u qua dé phan
loai nhwra dé thuan tién cho viéc tai ché ciing nhu mang lai hidu qua kinh té [28].

3.2.1 Phdn tich chat thdi

Dé phan tich ham lugng vt liéu nén wu tién chon mau dong nhat, miu dong nhit khong phai 1a mau khi
Xem xét chat thai. Biéu nay c6 nghia la ké tir khi chat thai dén co s& phan loai/ nha tai ché s€ chira chat thai
tir cac nguon khac nhau, khd c6 thé ngoai suy cac két qua tir phan tich truede do cho dén 16 hién tai. Vi viéc
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léy mau lién tuc rat ton kém nén nguoi tai ché s& kho thuc hién. Néu céc phuong phap nhu vay dugc phat
trién thi viéc ting ti ché s¢€ dé dang hon nhiéu. N6 thuc su khdng qué xa va cac ky thuat cho nd da c6 san.
Han ché cua phuong phap nay can phai diéu chinh cho phu hop véi thuc te tai ché nhua.

3.2.2 Phdn logi thu cong

Viéc phan loai thu céng ciing déng mot vai trd quan trong trong viéc xac dinh va tach cac thanh phan nhya
6 chura cac chat doc hai noi chung. Ham lugng chat trong cac san pham khac nhau lam 16 san phdm nao
can dugc tach biét voi cac san pham hoac thanh phan khac va dugc xur ly bang phuong phap dot ¢ nhiét do
Ccao.

3.2.3 Phdn logi tw dong

Bao gdm céc «cong cu phén tich: nhua c6 chira BFR ¢6 thé dugc xac dinh bang cach sir dung may quét tia
héng ngoai gan (NIR), XRF, quang pho hong ngoai chuyén d6i fourier (FT-IR), sic ky 1ong hiéu suat cao
(HPLC), sic ky khi (GC) va quang pho khdi.

3.2.4 Phan logi theo ty trong

Phén loai theo ty trong cé thé dugc ap dung cho cac loai Jpolyme riéng biét, polyme tir vét li¢u khac va cac
loai polyme cung loai. N6 cting dugc st dung rong rai dé tach chét déo da dugc brom hoa ra khoi chatdéo
khong dugc brom hoa. K§ thuat tach sir dung thyc té 1a cac polyme khac nhau c6 mat do khac nhau.

Viéc nhén dién va phan loai nhua c6 thé cho ta biét dugc mbi nguy hai ctia nhwa dwa trén xép hang muc do
nguy hiém ciia nhya bang viéc phan loai thanh phin monome va moi nguy vé moi truorng va stc khde cia
Delilah Lithner va cong su [29]. Cac 16p nguy co CLP i voi mbi nguy vé madi truong va sirc khoe sé duoc
xép thanh 5 mirc do nguy hiém (1-V).

Céc polyme dugc xép hang 1a nguy hiém nhét duoc lam tir cac monome dugc phén loai la gay dot bién
hodc gay ung thu (loai 1A hodc 1B), ching thudc ho polyme gom polyuretan, polyacrylonitril, polyvinyl
clorua, nhua epoxy, va copolyme styrenic. Sb lugng polyme c6 thé chap nhan dugc (31 trong s6 55) dugc
tao ra tir cac monome thudc vé hai cap do nguy hiém cia mé hinh xép hang, tirc 1a cip 1V — V. Céc polyme
dugce 1am tir monome cdp IV 1a nhua phenol formaldehyde, polyeste khdng bdo hoa, polycarbonate,
polymethyl methacrylate va nhua uré-formaldehyde. Moi cép d6 duogc 4n dinh mot cép do nguy hiém tho,
tang theo hé s 10 cho mdi cap d6 nguy hiém (I — V), tirc 1a 1-10.000. Hé s6 10 dugc chon vi nd phan biét
15 rang cac muc do khac nhau va boi vi n6 1a hé s6 dugce st dung trong GHS dé phan tach céc loai nguy
hiém trong mot 56 loai nguy hiém, tirc Ia nguy hiém d6i véi moi trudng cap tinh va man tinh, doc tinh muc
tiéu cu thé (tiép xtic nhiéu lan) va doc tinh cip tinh qua dudng miéng.

3.3 Panh gia rii ro

Céc chét phu gia c6 mét trong cac san pham nhya c6 nguy co gy anh hudng tiéu cuc dén strc khoe con
ngudi. Chinh vi vy, can phai c6 mot phuong phap danh gia tic dong cua chung ddi v6i strc khoe. Mot
trong nhitng phuong phap pho bién dang dugc sir dung 1 danh gia tac dong vong doi san pham (LCIA).
Danh gia tac dong cua vong doi san phim 14 giai doan danh gia vong doi cta san pham, nham dé hiéu va
udce lugng quy md, ¥ nghia cia cic tac dong mdi truong tiém an dén mot hé thdng san phim trong sudt
vong doi cua san pham do6 [30]. C4c tac dong duge xem xét trong LCIA dang duoc quan tam la doc tinh ddi
v6i con ngudi (lién quan dén ung thu va khong lién quan dén ung thu). Mot vai phuong phap danh gid tac
dong dugce st dung bao gom:

> Phwong phap EPS 2000 [31]-[33]

Phuong phap EPS (Chién lugc uu tién moi truong trong thiét ke san pham) 1a mot phuong phap cua LCIA.
Phuong phap EPS dugc phat trién vao nam 1989 tai Thuy Dién. N6 nham muc dich cung cap mot gia tri
tién té cho cac loai thiét hai khac nhau bang cach st dung khai niém “sin sang tra”. Nam 2000, phuong
phap EPS dugc sira d6i va quyét dinh cac loai tac dong phai dya trén nam doi tugng tugng: sirc khoe con
nguoi, kha nang san xuét hé sinh thai, nguén du trit phi sinh hoc, da dang sinh hoc va gia tri van hoa va giai
tri.

Tac dong vé stc khoe con ngudi bao gdm cé tac dong vé sirc khoe va tinh than. Nam tac dong khac nhau
dugc st dung cho céc tac dong dén sire khoe con ngudi bao gdbm: tudi tho, bénh tit nghiém trong, bénh tat,
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cadc moi nguy hai nghiém trong va moi nguy hai. Pinh gid stuc khoe con nguoi duge thuc hién bang cach
udc tinh nhiing gi xa hdi san sang tra de tranh thiét hai vé stic khoe.

> Phwong phap Eco-Indicator 99[31], [33]

Eco-Indicator 99 1a mot céng cu danh gia tac dong vong doi dugc phat trién boi PRé Consultants B.V. Eco-
Indicator 99 gitip cac nha thiét ké thuc hién danh gia moi truong ctia mot san pham béng cach tinh toan
diém s chi thi sinh thai cho cac vat liéu va quy trinh dugc sir dung. Trong do thiét hai vé st khoe con
nguoi cling dugce dé cap dén. Cac van d& vé thiét hai vé strc khoe con ngudi bao gdm sb luong va thoi gian
mic bénh va s nim mat di do tir vong do suy thoai méi truong. Cac tic dong dugce bao gdbm chu yéu do
hau qué cua nhimg diéu sau: bién d6i khi hau, suy giam ting 6z06n, tac dong gay ung thu, anh huong ho hap
va ion hoa.

> Phwong phiap TRACI (Tool for the Reduction and Assessment of Chemical and other

environmental Impacts) [31], [33]

TRACI 1a cong cu dé giam thiéu va danh gia céc tac dong hoda hoc va moi trudong dugc phat trién boi Co
quan Bao vé Moi truong Hoa Ky. N6 cung cép cac yéu td dic trung cho danh gia tdc dong vong doi cua
sinh thai cong nghiép va cdc chi s6 do lu'cmg tinh bén viing, tao diéu kién cho viéc mo ta dac diém cia cac
tac nhan c6 cac tac dong tiém 4n dbi véi moi truong va sirc khoe con ngudi. Tiéu chi vé stic khoe con bao
g6m anh huong ung thu/khong gy ung thu ddi voi strc khoe con nguoi.

> Phwong phap IMPACT 2002+ [31], [33]

IMPACT 2002+ 1a mdt phuong phap danh gia tic dong bang viéc tiép can diém giira/thiét hai két hop, lién
két tit ca cac loai két qua kiém ké vong. Két qua kiém ké dau tién duoc nhom thanh 14 loai tac dong trung
diém véi co ché hodc con duong tac dong twong tu. Phuong phap nay gidi thiéu nhimg phat trién ban dau
trong viéc tinh toan doc tinh dbi voi con ngudi va dc tinh sinh théi. Ve tong thé cau trac ciia IMPACT
2002+ la nhéom cac tac dong trung diém thanh bdn loai thiét hai bao gom suc khoe con nguoi, chét lugong
hé sinh thai, bién d6i khi hau va tai nguyén. Cac van d& vé strc khoe con nguoi s& bao gdm doc tinh dbi voi
con ngudi (c6 thé gay ung thu hodc khong gy ung thu), va cac van d& moi gop phan giy ra thiét hai vé sirc
khée.

> Phwong phap LIME [31], [33]

Phuong phap LIME duoc phat trién tai Nhat Ban. LIME s& tap trung vao bén linh vue: sitc khoe con ngudi,
thi€t hai h¢ sinh thai dugc ghi nhan thong qua da dang sinh hoc va nang suat; phuc 19i con nguoi.

> Phuong phap LUCAS[31], [33]

LUCAS dugc phat trién 1an dau tién vao ndm 2005 tai Canada. N6 dua trén cac mo hinh dic tinh hién co
tir LCIA hién c6 nhu TRACI va IMPACT 2002+, duoc tham s hoa lai va phat trién dé danh gia tot hon
kiém ké vong doi. Céc tac dong duoc danh gia bao gdm cac van dé vé axit hoa, swong mu quang hoa, phii
dudng dudi nude, phu dudng trén can, doc sinh thai (thuy sinh va trén can), doc tinh ddi voi con ngudi.

> M0 hinh USEtox

M@ hinh USEtox la mot phuong phap danh gia tic dong cua LCIA. M6 hinh dung dé danh gia cac tac dong
tiém 4n cua hoa chat doc hai trong nhya dbdi véi stc khoe con ngudi va moi trudng va dau ra ciia m6 hinh
USEtox bao gom, tiéu chi vé dgc tinh ddi voi con ngudi lién quan dén cac két qua nhur ty 1¢ mac bénh ung
thu va khong ung thu trong danh gia tac dong vong doi[34], [35].

USEtox co kha nang tr¢ thanh md hinh mac dinh dé sang loc doc tinh cua cac hda chat trong LCIA, véi cac
mo hinh chi tiét hon dwogc 4p dung cho cac nghién ciru khong gian va nang cao bd sung[34].

Céc van d¢ doc tinh trong nhya hién dang dugc quan tim dic biét. Nhleu nghién ctru cho thy trong chat
thai dién tir, dic biét 1a dién thoai di dong c6 xu hudng gy tac dong x4u dén sirc khoe con ngudi va doc
tinh sinh thai. Cac két qua caa LCIA (st dung md hinh USEtox) cho thiy su gia ting khéi luong tuong dbi
clia cac vat liéu doc hai c6 trong dién thoai trén khoang thoi gian 15 niam cho thiy trong s6 tit ca cac kim
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loai dugc xéac dinh, niken ¢6 vi tri cao nhit cac nguy co dang ké gay ra cac bénh ung thu trong dién thoai
co ban, theo sau la chi, berili va asenn[36].

Doc tinh trong chat thai nhya dién tir d& dugc nghién ctru su hon cua tac gia Narendra Singh vao nam 2020.
Két qua nghién ciru cho thdy rang ngoai cac kim loai ning dugce danh gia trong nghién ciru trude do thi
thanh phan cac chat doc hai dugc danh gia vé rui ro stc khoe con nguoi cac chat chong chay brom hoa.
Cac tac dong sinh thai thong qua m6 hinh USEtox LCIA phat hién ra rang Hg 1a tac nhén gy ung thu va
bénh khong phai ung thu quan trong nhét trong nhuya cua dién thoai di dong, sy dong gop cia chi ciing rat
dang chu y, trong khi Cr gay ra nguy co doc hai sinh thai dang ké nhét trong nhya. Tuy nhién, két qua cua
LCIA nhan manh tim quan trong ngdy cang ting ciia viéc xir 1y chat thai nhya bang phwong phap dét dic
biét 1a nhura thai dién tir ¢6 chira Hg, Pb, Cr va Sb[34].

4 KET LUAN

Vén dé 6 nhidm nhya hién nay dang tro thinh mot van dé dang duoc quan tim. N6 khong chi anh huong
dén méi trudng ma con tac dong tiéu cuc dén sire khoe con ngudi boi s ¢6 mit cua cac chit phu gia c6
trong nhya. Cac vin dé vé tiém ning di chuyén cac chat phu gia vao thuc phém cing dang dugc nghién
ctru. Ban chat cua thuc pham cac tuong tac voi phu gia, thoi gian, nhiét do, diéu kién bao quan co thé anh
huong dén qua trinh di chuyen ctia chat phy gia vao thue pham f)01 voi cac vat liéu nhya ddc biét 1a nhua
tiép xuc truc t1ep v6i thue pham phai tuan thu tit ca cac yéu cau vé mat tiéu chuan phap ly do mdi qudc gia
ban hanh nham muc dich dam bao an toan cac san pham nhya trudce khi dua ra thi truong. Sy hién dién cua
cac chat doc hai khac nhau c6 trong phu gia ctia cAc san phdm nhua d3 tac dong tiéu cuc tiém tang dbi voi
mai truong va con ngudi trong tit ca cac giai doan vong doi caa ching (str dung, thai bo, thu hoi va tai ché)
vi Vay LCIA tr¢ thanh mot trong nhitng phuong phap duoc ap dung dé danh gia rui ro vé strc khoe thong
qua viéc str dung md hinh USEtox dé dwa ra cac s6 liéu danh gia doc tinh dbi véi con ngudi va méi trudng.

LOI CAM ON

Dé hoan thanh dé tai nghién ctru khoa hoc nay, em xin chan thanh cam on c6 TS. Nguyén Thi Thanh Trac
va TS. Nguyén Thi Lan Binh — Vién Khoa hoc Cong nghé va Quan ly Méi trudng da tan tinh chi bao, huéng
dan va gitp d& em trong sudt qua trinh thuc hién dé tai nghién ciru khoa hoc nay. Ngoai ra em ciing xin gui
161 cam on chan thanh dén Quy thiy c6 phan bién da quan tim va dong gop ¥ kién dé em hoan thién dé tai.
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