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XU HUONG NGHIEN CUU VA UNG DUNG POLYMER
SINH HQC TRONG CONG NGHIEP THUC PHAM
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I. TONG QUAN NGHIEN CUU VA UNG DUNG POLYMER SINH
HOC TRONG CONG NGHIEP THUC PHAM TREN THE GIOI VA TAI
VIET NAM.

1. Khai niém va phéan loai polymer sinh hoc

Polymer (hay con goi dai phan ti) 1a cac phan tir dugc tao thanh tir cac don
vi nhé hon 13 cdc monome. Polymer thuong cé dang mach thang véi nhiéu hinh
dang khac nhau. Oligome c6 s6 luong cac monome it hon, tir 2 dén 20. M6t phan
tir duoc xem nhu dai phan tir khi khdi lwgng phan tr caa né 16n hon 10.000
g/mol.

Polymer sinh hoc 1a cac dai phan tir c6 nguon géc tir sinh vat. Khi cac sinh
vat d6 1a cac dong thuc vat bién, ta c6 cac polymer sinh hoc bién.

Céac polymer sinh hoc duoc chia lam 4 nhdm chinh: nucleotid, protein,
carbohydrat va lipid.

Trong cac loai polymer hién nay, polymer Polysaccharide la mot loai
polymer dic biét quan trong va c6 nguon gdc tir cac sinh vat bién. Trong s do,
phai ké dén cac chat c6 ngudn géc tir rong bién nhu alginat, agar va carageenan.
Cac polymer nay c6 phd tng dung rat rong va ngdy cang c ¥ nghia trong cac
nghién cau va (ng dung thudc linh vuc y sinh hoc va dugc pham.

Bén canh cac loai rong bién 16n (macroalgae), hién nay cac polysaccharide
tir vi tao bién (marine microalgae) dang duoc chu y vi tinh da dang cua ching.

Trong mdi trudng bién, con Mot ngudn san sinh cac polysaccharide dang
chd y nira 1a vi khuan. Céc polysaccharide ngoai bao tir vi khuan (microbial
exopolysaccharides) dang duoc cac nha khoa hoc chi y vi s lugng phong ph
c4c loai vi khuan va cac chat ma chung sinh ra dé ton tai trong nhitng diéu kién

khic nghiét nhu & cac ving bién sau, ving dia cuc va ving c6 doé mubi rat cao, ...



1.1 CAc polymer sinh hoc tir rong bién

1.1.1 Agar

Agar 12 mot loai keo ua nudc duoc tach chiét tir mot sé loai rong bién thudc
nganh rong do. N6 khong tan trong nudc lanh nhung tan trong nudc nong.

Dung dich 1,5% agar khi 1am lanh dén khoang nhiét ¢ 32-43°C s& tao gel
va gel nady s& néng chay ¢ 85°C. Agar la mot polysaccharid cdu tao tir cac
monome 13 galactose trong d6 cac gbc bi suphat hda & mic do khéac nhau.

Agar c6 xuat xtr tir Nhat Ban. Tur xua dén nay, agar duoc san xuét va ban
dudi dang long (néng) hoac dang gel (nguoi). Tir thé Ky 18, san xuat agar dugc
cdng nghiép hoa va tao ra san pham kho, tiéng Nhat goi la kanten. Mac di vay
tén goi agar lai c6 xuat x& tir M Lai. Cac nudc noi tiéng Phap va B Pao Nha
goi la gelose.

> Ciu triic Agar

Hién nay, nguoi ta 3 xac nhan dugc agar cau tao tir hai phan doan, agarose

va agaropectin. Sau ddy ta s& xét chi tiét cau tric cua timg phan doan.
e Agarose

- Agarose ¢ cau tao mach thang boi cac goc p-D-galactopyranose ndi
véi 3,6-anhydro-L-galactose qua céac lién két 1-3 va lién két 1-4. Hai monome
nay lién két luan phién véi nhau. Do bén cua céc lién két 1-3 va 1-4 khéac nhau
d6i vai cac tac nhan enzym va hoa hoc.

- Lién két 1,3 o d& bi phan cét boi cidc enzym va tao thanh céc
neoagarobiose. Trong khi d6 cac lién két 1,4 p d& bi phan cat boi acid va tao ra
cac agarobiose. Khéi luong phan tir cia agarose khi chwa phan cat khoang
120.000 Dalton twong ng 800 gdc dudng don hexose.

e Agaropectin

Agaropectin 1a phan doan ¢6 kha ning tao gel yéu trong nudc.

Cho dén nay, chua xac dinh hoan toan ciu triic cua nd. Ngudi ta cho ring
né duogc tao boi lién két luan phién gitra D-glactose va L-galactose va tat ca cac
nhém phan cuc tim thay trong phan tir agar.



Cac gbc L-galactose-6-sulfate va D-glactose-4-sulfate 1a cac gbc chia

sulfate chu yéu cua agar. Ton tai mot luong nho 3,6-anhydro-L-galactose. Céc

lugng nho nay phu thudc vao ngudn goc rong, mia vu va phuong phap tach

chiét.

> Tinh chat Agar

Agar c0 céc tinh chat quan trong sau:

Agar 12 loai polymer sinh hoc c6 kha ning tao gel 16n nhat trong moi
truong nudc va cho gel chac hon cac loai polymer khéac véi clng
nong do.

Agar c6 kha ning tao gel véi moi truong nudc ma khéng can thém
bat ky tac nhan tao gel ndo. Py la diém khéc biét cin ban cua agar.
Gel agar c6 thé ton tai trong mot dai rong caa pH tir 5 dén 8.

Agar c6 d6 bén nhiét cao, cho phép chiu dugc ché do thanh tring
trén 100°C.

Dung dich 1,5% agar tao gel & nhiét d6 tir 32 dén 430C va néng
chay ¢ 850C. Pay la tinh chat duy nhat caa agar so véi cac chat tao
gel khac.

Gel agar khéng c6 mui vi la va khdng can dung cac ion tao gel c6 vi
gat nhu kali, canxi.

Agar c6 tinh c6 dinh mli cua thuc pham lau dai trén gel nén no cé
tinh twong thich mui va lam day mui thuc pham pha vao.

Gel agar c6 tinh thuan nghich rat tot khi lam dong va dun ndng chay
nhiéu 1an ma van giir dugc tinh chét.

Gel agar trong suét, d& nhuém mau do d6 c6 thé 1am mau cho
thuc pham.

Gel agar 6n dinh, khdng két tua khi c6 mit cac ion duong.
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Hinh 1: Qua trinh tgo gel thudn nghich cua agar
> Ung dung ciia agar

Agar 14 loai keo rong bién dugc ding 1am thuc pham sém nhat. Agar dugc
co quan Quan Iy thyc pham va duoc pham Hoa Ky, FDA xép vao loai thuc pham
an toan (GRAS, Generally Recognised as Safe) va dugc FAO/WHO Codex
Alimentarius cho phép ding trong cong nghiép thuc pham.

Trong cong nghiép thuc pham:

- Agar dung 1am tac nhan tao gel, chat 6n dinh va tao d6 nhét. N6 dugc
dung nhu chat phu gia cht khdng phai chat dinh dudng.

Agar thudng ding trong cac loai thuc pham nhu jelly, keo, nhan keo, tao do
quénh cho mitt déo, keo chocolat, ché bién thit (vi du: tron vao xtc xich dé giam
chat béo),....

1.1.2. Alginat

Alginat 1a mot polysaccharide dugc phat hién 1an dau tién do mot nha hoa
hoc nguoi Anh 14 E.C.C. Stanford vao nam 1881 va ton tai trong thanh phan cau
trdc caa rong ndu va trong cac nang polysaccharide cua vi khuan, alginat c6 phan
bé rong trong tu nhién.

Trong rong nau, alginat c6 thé chiém dén 40% khéi luong rong khé va cé
chtrc niang tao d6 chic, d mém mai cho cdy rong. Cac ung dung chi yéu cua
alginat dya trén tinh chat tao gel, tao do nhét cho dung dich, tao 6n dinh va kha

nang gilr nudc.



> Ciu tric alginat

Do céu tric phan tir gdm cac block khac nhau nén khi cho vao dung dich c6
chura cac ion hoa tri hai, alginat sé tao lién két gitra cac chudi phan tir do cac cau ndi
la cac ion.

Cac khdi GGG tham gia tao gel. Cac ving chaa kh6i MMMM va GMGM
khong tham tryc tiép lién két véi cac ion sé& tao ra cac ving ngit. Do d6 mang
ludi gel vira ¢ do bén chic, vira c6 @6 mém déo. Trong céc ion thi ion Ca** c6
kich thuéc vira véi hdc tao boi 4 gbe G tir hai chudi phan tir alginat khac nhau.

Mo hinh d6 goi la mé hinh vi tring (Egg-box).

=
=

Hinh 2: Cdu néi giiva cdc guluronic acid véi ion canxi
> Ung dung ciia alginat

- Alginat dugc dung trong thuc pham dé tao d nhét, tao gel va céc tinh
chat chung ciia keo. Péi voi ung dung tao d6 nhét, alginat dugc ding trong nudc
sét, si-rd, kem, nhan banh. Ung dung tao gel trong cac loai thuc pham nhu jelly,
kem, trai cdy mo phong (reformed fruit), thirc an cho nguoi va gia suc. Cac tinh
chat chung cuia keo duoc tng dung 13 kem dé tao d6 min do 1am giam kich thuéc
tinh thé nudc da.

- Propylen glycol alginat ding 1am chat 6n dinh bot trong bia hay dung dé
6n dinh c4c hat ran trong nudc uéng (thé huyén phu).

- Tinh chat tao gel cua alginat 1a nén tang cia mot ang dung cua alginat.

Do 1a ¢b dinh céc chat xuc tac sinh hoc bao gom enzym va té bao.



1.1.3.Carrageenan

Carrageenan 1a tén thuong mai cua mot loai keo wa nuéc tach chiét tir mot
s6 loai rong d6 (Rhodophyta), trong d6 ching dong vai trd nhu cellulose trong
thuc vat trén can.

Vé mit hoa hoc, loai keo nay 1a cac galactan c¢6 do sulfate hda cao. Do muc
do sulfate hoa cao, carrageenan la mot polymer mang dién tich am manh.

> Ciu triic hoa hoc

Carrageenan la t&n goi chung cua céc polysaccharide c6 ciu trdc luan phién
giita B-D-galactopyranosyl va a-D-galactopyranosyl qua cac lién két 1-3 va 1-4.
Cac goc sulfate nam & cac vi tri C2 va C4. Géc lién két ¢ vi tri C4 c6 dang 2-
sulfate, 2,6-disulfate, 3,6-anhydrid, 3,6-anhydrid 2-sulfate. Nguoi ta phén ra cac
loai carrageenan dya trén cau tric hoa hoc cua ching. Carrageenan ¢ cau truc
mach thang luan phién cua hai géc A va B, ty theo cAu trdc cua hai gbc A va B,

ta co cac loai carrageenan theo cac tén lambda, kappa, iota, xi, theta, nu, mu.

> Ung dung ciia carrageenan

- Ung dung quan trong nhat ciia carrageenan 1a ding trong cong nghiép ché

bién sita:

Chi can pha mét lugng nho, 0,01-0,05% vao cac san pham sira c6 thé ngin
hién tugng tach van sira (Vi du: trong cong nghé lam phé mai hay lam kem).

Bot cacao cd thé treo lo lung trong sita khi c6 kapppa do tao gel yéu. Bot
chocolate hoa tan vao nudc hay sira, khi c6 mat lambda c6 thé cai thién tinh én
dinh va cam giéc khi udng.

- Céc thuc pham c6 nén 1 nuéc:

Trong béi canh cac bénh bo dién, bénh chan miéng trén heo phat trién thanh
dich, viéc sir dung gelatin bj han ché, gay nghi ngai cho nguoi tiéu dung nén viéc
st dung carrageenan ngay cang mang lai nhiéu haa hen. Gelatin ¢6 nhiéu uu
diém nhu tan chay trong miéng, tao cam giac min mang, dé giai phong huong vi

khi an. Tuy nhién khi dé ra ngoai tir hai dén ba ngay, n6 tré nén dai va khong



ngon miéng. Gel tir iota carrageenan c6 nhuge diém do néng chay cao do khi in
khong mém mai nhu gelatin.

Khi tron carrageenan véi cac chat nhu lotus bean gum, konjac hay tinh bot
c6 thé cai thién tinh chat cua gel carrageenan. Khi ché bién céc loai thirc 4n trang
miéng, an chay, carrageenan cung vai pectin co thé thay thé cho gelatin.

- Céc san pham thit:

Khi tiém carrageenan vao thit s& tao lién két voi nudc va protein, do vay khi
nau, thit it bi mat nudc, git duwoc vé mém mai. Thuong tiém dung dich
carrageenan voi nudc mudi hay polyphosphate.

Khi ché bién cac loai thit it chat béo, ngudi ta ding cac keo ua nudc dé cai
thién dé tao d6 mém mai va khdng khd cho san pham, thuong dung: kappa
carrageenan va mudi phosphate. Cac loai banh hamburger ciing dung
carrageenan dé tao cam gi4c thay chat béo trong thit.

1.2 Céc polymer sinh hoc ¢6 ngudn goc dong vat

1.2.1. Chitin/chitosan

Chitin c6 cau tric hoa hoc gidng cellulose, c6 thé xem 1a mot dan xuét cua
cellulose véi nhom acetamido ¢ cacbon s6 2 va dong vai tro 1a thanh phan tao
nén do cing chic cua thanh té bao caa nam va vo cua giap xéac. Chitin phan b
rong réi trong 16p vo cua sau bo, giap xac va cling duoc tim thay & vi sinh vat.

Chitin dugc tach chiét Ian dau tién vao nam 1811 bai nha dugc hda hoc
ngudi Phap Henri Braconnot tir nAm (Braconnot, 1811). Chitosan 1a dan xuat
cua chitin sau khi tdch nhém acetyl nén chitosan c6 cdc nhém amino. D§
deacetyl cua chitosan l1a mot théng sé quan trong, dic trung cho ti 1& gitta 2-
acetamido-2-deoxy-D-glucopyranose véi  2-amino-2-deoxy-D-glucopyranose
trong phan tir chitosan.

> Ung dung ciia chitin/chitosan

- Tinh chat cua chitosan nhu kha ning hat nudc, kha niang hap phu chét
mau, kim loai, két dinh vé&i chat béo, khang khuan, khang nam, mang DNA,...
phu thudc rat 16n vao do deacetyl hda. Tuong tu, kha ning khang khuan, khang
nam cua chitosan cao hon & cac mau chitosan c6 do deacetyl cao. Cu thé, kha
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ning khang khuan tot déi véi chitosan co do deacetyl trén 90%. Tuy nhién, kha
nang hat nudc caa chitosan thi giam di khi tang d6 deacetyl.

- Chitosan ¢6 kha ning uc ché nhiéu chung vi sinh vat: vi khuan Gram am,
vi khuan Gram dwong va vi ndm. Kha ning tc ché vi sinh vat caa chitosan phu
thudc vao do6 deacetyl, phan tu Iuwgng. So vai chitin, chitosan c¢6 kha nang khang
khuan, khang nam tét hon vi chitosan tich dién duong ¢ vi tri C thir 2 va pH nho
hon 6. Chitosan c6 d6 deacetyl cao trén 85% thi c6 kha ning khang khuan,
khang nam tot.

- Chitosan c6 kha nang tao mang rat tét. Tinh chat co 1y cia mang chitosan
nhu d6 chiu kéo, do ran, d6 ngam nudc phu thudc nhiéu vao phan tir luong va do
deacetyl hda cua chitosan. Chitosan d6 deacetyl cao ¢d tng suit kéo va do gidn
dai gigi han cao hon mang chitosan do deacetyl thap, tuy nhién ching c6 do
treong nd thap hon. Ngoai ra, tinh chat do ran cua mang chitosan phu thudc rat
nhiéu vao dung mdi sir dung.

1.2.2.Collagen/Gelatin

Collagen 1a loai protein c6 nhiéu nhat trong dong vat c6 xuong séng va
chiém t6i 30% protein cua co thé. Cau tric collagen da duoc nghién cau trong
nhiéu thap nién va dugc xac nhan tinh chat déu dan trong cau trdc vao thap nién
1930. Tir d6 ¢6 nhiéu nghién ctu duoc tién hanh bao gém cac nha hoé hoc dugc
giai Nobel nhu Pauling, Crick.
>  Cautric

Gelatin 1a san pham thuy phan mot phan collagen, hoa tan dugc trong nudc.

Khi thuy phan sau hon, ta thu dugc collagen thuy phén.

I— Markers of collagen synthesis —l

N-terminal C-terminal
pro-peptide Mature collagen pro-peptide

%ommmmm
=

— m al
N-terminal C-terminal 3
telopeptide telopeptide?

]— Markers of collagen degradation —I

—
— -

cleavage site cleavage site Figure 3
Hinh 3: Cdu truc collagen
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> Ung dung

Gelatin 1a phu gia thuyc pham 1y twong dbi véi nhiéu loai thuc pham vi
khdng c6 vi la vai cac tinh chat duy nhat nhu tao nhii twong, lién két, on dinh va
tao gel. Gelatin dung 1am chét 6n dinh bot trong cac san phim kem, do trang
miéng.

Collagen thuy phan ding trong thuc pham chic ning c6 cong dung bo sung
cac peptide cho qua trinh tai tao collagen trén da, xuong, khaop.

2. Tinh hinh nghién ciru va @ng dung polymer sinh hgc trong biao quin
thue phlem

2.1. Thuc pham

Phu gia thuc pham c6 vai tro 1on trong ché bién thuc pham boi da tao duoc
nhiéu san pham pht hop véi so thich va khau vi cia ngudi tiéu ding, gitr dugc
chét lwong toan ven cua thuc pham cho dén khi sir dung, tao dugc su d& dang
trong san xuat, ché bién thuc pham va tang gia tri thuong pham hap dan trén thi
truong, kéo dai thoi gian st dung cua thuc pham. Loi ich tir viéc st dung phu gia
trong ché bién thuc pham dem lai 1a rat Ion, viéc sir dung phu gia trong ché bién,
bao quan thuc pham 1a mot viéc can thiét. Tuy nhién, néu sir dung phu gia khong
dung quy dinh c6 thé gay ngo doc cap tinh néu lidu luong ding qua gisi han cho
phép nhiéu lan; gay ngoé doc man tinh néu dung véi thoi gian kéo dai, lién tuc
véi liéu thap hon, nguy co gy hinh thanh khéi u, ung thu, dot bién gen, quai
thai, 1am anh huong téi chat lugng thuc pham. Chinh vi vay viéc st dung phu
gia phai tuén tha cac quy dinh hién hanh.

Trén thi truong hién nay c6 hon 2.300 loai phu gia thuc pham dugc phép su
dung, ching duoc tao nén tir cac hop chat hoa hoc, ddng thoi phu gia thuc pham
dugc phan 1am hai loai 14 phu gia ty nhién va phu gia tong hop bao gém pham
mau, chat bao quan, chat chéng oxy ho4, chat tao vi ngot, chat nhii hod, chat 6n
dinh, chat 1am dic va tao gel, cac chat diéu vi va diéu huong.

Céc co s kinh doanh, ché bién thuc pham & nuéc ta hau hét san xuét san
pham truyén thdng ¢ quy md nho 1¢, c& thé hodc ho gia dinh nén viéc sur dung
phu gia thuc pham rat kho kiém soat. Tinh trang vi pham cac quy dinh vé st
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dung phu gia trong ché bién thuc pham, ké ca sir dung pham mau cong nghiép
cling nhu cac phu gia ngoai danh muc B¢ Y té cho phép dién ra khéa pho bién va
da duoc canh béo trong nhiéu nam & nhiéu dia phuong. Pay 1a van dé quan trong
can phai duoc quan tdm bai tac hai do sir dung phu gia sai quy dinh ddi véi suc
khoe thuong khdng xay ra cap tinh, ram ro va nguy kich ma dién bién lau dai do
tich lily trong co thé, cac biéu hién 1am san am tham nén khong duoc quan tam
chd y. Bén canh d6, viéc sir dung phu gia thuc pham khong ding liéu luong,
chung loai, nhét 1a cac phu gia nam ngoai danh muc cho phép s& gay nhiing hau
qua Ién cho suc khoe nguoi dan.

Hién nay, dé dam bao chét luong thuc pham va nhu cau sic khoe ngay cang
cao cua con ngudi. Cac nha khoa hoc di nghién ctru va dua ra nhiéu chat tu
nhién c6 nguon goc sinh hoc lam phu gia trong ché bién va bao quan thyc pham .
C6 thé noi polymer sinh hoc duoc xem 13 hudng di méi va dap tmg duoc cac van
dé trén. Polymer sinh hoc cé nhiéu ting dung da dang trong thuc pham nhu: ting
gia tri dinh dudng, cai thién moi vi va mau sac cua san pham, bao quan thuc
pham, luong thyc 1am thay d6i cau trdc thuc pham theo nhu cau con ngudi.

2.2. Bao quan lwong thwc va ndng san

Trén thé gisi viéc nghién ctu va ung dung phuong phap bao quan boc
mang ban tham (wax coating) da duoc thuc hién trén rat nhiéu loai qua...cach
day hon 800 nam.

Ho qua citrus 1 loai qua dau tién dd duoc ¢tng dung bao mang ban tham
(coating) theo phuong phap nhdng (Platenius, nam 1939).

Hién nay trén thé gisi c6 nhiéu nha san xuat véi rat nhiéu cong thic pha ché
khac nhau tly thugc vao muc dich &p dung va chung loai rau qua ma can téi cac
loai mang khéac nhau. Cac loai mang nay da dugc chap nhan st dung ¢ nhiéu
nudéc trén thé gidi.

Thuc trang van dé bao quan trai cdy ¢ Viét Nam hién nay chi c6 mot sd
doanh nghiép 16n va céc siéu thi c6 phwong thic ton trix trai cay o nhiét do lanh.
Con lai, da sd cac vua thu mua trai cdy ciing nhu néng dan déu thu hoach va ban
trai cay theo tap quan, khdng chu trong téi cong tac bao quan sau thu hoach. biéu
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nay gay anh huong khoéng nho dén chat lwong san pham va hiéu qua kinh té. Tinh
trang sir dung hda chat ré tién khong ngudn gbc, cac chat doc nhu thudce trir su,
thudc trir co, thude kich thich tang truéng pha tron vé toi va, lidu luong tiy y 1am
bling phat cac vu ngd doc thuc pham, anh huong 16n téi sac khoe con ngudi.

Dé giam thiéu cac nguy hai do hoa chat gay ra, ngay nay khoa hoc dang
huéng téi cac Ky thuat bao quan it tac dong truc tiép tdi rau qua nhu sir dung céc
loai bao bi, cac ky thuat bao gbi CA, MA (MAP). Xu huéng sir dung céc ché
pham mang sinh hoc tir tu nhién khdng gy anh hudng toi stc khoe con ngudi
vira tién dung, tao do bong cho tréi, giit am, giam kha ning thoat hoi nudc va
giam cuong do ho hap, duy tri trai twoi lau hon, kéo dai thoi gian bao quan va
giir dugc chat luong trai 1a mot trong nhitg phuong phap bao quan duoc khuyén

khich nghién ctru va ap dung.

Hinh 4: Mgt sé hinh dnh trdi cdy dwoc bdo quan bang man sinh hoc

Cac vat liéu thuong dugc sir dung dé boc hoa qua 1a sap ong, nhua canh
kién, sap paraffin, cellulose, chitin va chitosan. Pac diém cua cac l6p phu nay
thuong 1a trong suét, khong cé doc tinh thyc vat, khong mau, khéng mi, c6 tac
dung bao quan hiéu qua ddi véi nhiéu loai hoa qua.

a. Mang ban thim BQE -15

Pay 1a san pham do bo mén Bao quan sau thu hoach (Vién co dién Nong
nghiép va Céng nghé sau thu hoach) nghién ctu. BQE —15 14 hén hop dung méi
hitu co va thudc chéng nim dugc két hop véi nhau dudi dang mot dung dich
long dung dé bao quan cac loai qua thuoc ho Citrus (cam, chanh, quit, budi) va
mot s6 loai rau dn qua nhu ca chua. Lop mang mong bang Parafine hitu co co tac

dung vira 1am bong mat qua, tang thém d6 hap dan cua ma qua, vira c6 tac dung
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ngin sy bc hoi nude giam sy hao hut khdi lugng trong suét qua trinh bao quan.
Thudc chéng ndm duoc phéi tron véi paraffine c6 tac dung ngin ngira sy Xam
nhiém va gay hai cia nAm bénh nhung hoan toan khong doc hai véi con nguoi
khi str dung. Bt dau tir vu cam nam 2005, Vién da phdi hop véi nhiéu dia
phuong trong cam lén & mién Bac nhu cong ty rau qua 19-5 (Nghé An), NT Cao
Phong (Hoa Binh), Hoi ND tinh Ha Giang (ving cam Bic Quang- Ha Giang)
xay dung nhiéu md hinh thi nghiém cho két qua rat tét, cam bao quan dugc trén
2 thang, kéo dai téi sau Tét Nguyén Pan, ban duogc gia cao hon luc chinh vu gap
2-3 lan, tham chi gap 4-5 lan ma ty 1 hu théi chi khoang 2-3% so véi bao quan
bang cac hoa chat doc hai cua TQ 1a 15%. Panh gia cua nong dan nhiéu noi khi
st dung ché pham BQE — 15 la cong nghé don gian, d& lam, chi phi thap (200-
300 dong/kg cam bao quan) ma hiéu qua lai cao nén hién nay rat nhiéu nguoi da
bat dau trién khai bao quan theo phuong phap nay.

b. St dung mang Chitosan:

Pay 1a san pham va quy trinh cong nghé do cac can bo khoa hoc cuaa Vién
nghién ctu cdy an qua mién Nam va Vién nghién ctu va Phat trién Céng nghé
Sinh hoc (Truong Pai hoc Can Tho) nghién ciru thanh cdng trong viéc bao quan
cac loai qua tuoi sau thu hoach. Chitosan duoc chiét xuat tir vo tdm thanh mét
dang dung mdi léng cé tac dung tao thanh mang mong phu trén bé mat vo qua
nham ngan chin sy Mat nudc va xam nhap cua nam bénh. Véi xoai, cc tac gia
khuyén c&o nén xir 1y trai sau khi di rira sach qua nudc néng 48-50°C trong 5-10
phut dé ngan ngira bénh than thu va rudi duc trai, sau d6 nhung vao dung dich
Chitosan va bao quan & nhiét do lanh 10-12°C thi s& luu giit duoc qua trong 4
tuan, tham chi téi 6 tuan dé c6 thé van chuyén di xa an toan. Vi cam quyt, dic
biét 1a trai quit duong Lai Vung ( Pong Thap) céc tac gia khuyén cao quy trinh
bao quan trai biang cach bao mang Chitosan & nong do 0,25% két hop véi bao
Polyethylene (PE) ¢6 duc 5 16 v6i duong kinh 1 mm duoc ghép mi bang may ép

va bao quan & nhiét d6 lanh 12 °C cd thé bao quan dugc téi 8 tuan.
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c. Ché pham Citrashine:

Ché pham Citrashine 1a hdn hop gdm chat nhya tu nhién. Khi khé tao mang
mong trén trai, c6 nhiém vu git khi CO, trén mat trai 1am giam cuong d6 ho hap
va giam su thoat hoi nudc gilp cho trai dugc bao quan tuoi lau hon.

« Dang thé sita ban long

«Thanh phan chinh gém: Nhya thién nhién shellac, acid béo,
polyethylene casein, ammonium hydroxide, nudc.

-pH=9-9.6

« Hién vién co dién nong nghiép va céng nghé sau thu hoach da san xuat
dugc cac ché pham bao quan qua c6 mdi ¢ tén thuong mai 13 CEFORES® -
CP092, ché pham bao quan hoa qua CEFORES® - CP093.

Hién VIAEP d4 san xuat duoc cac ché pham bao quan qua ¢ mi co tén
thuong mai 12 CEFORES® - CP092, ché pham bao quan hoa qua CEFORES® -
CPO093.

2.3. Bao bi thuc pham

Su phét trién cua cac loai nhya co ngudn géc tir nguyén liéu hda thach - dau
mé 1a mot trong nhiing phat minh ¢6 ung dung dot pha cua thé ky truéc. Voi
nhitng dic diém wu viét trong san xuat, tinh chat co hoc va dic biét gia thanh ré
d3 1am cho chung tré thanh nguyén liéu phd bién khong chi trong cudc sdng
hang ngay ma con trong cac ung dung ky thuat cao.

Bao bi nhua véi su phong pht vé chang loai va da dang vé tinh chat di co
mat khap moi linh vuc caa cudc song. Hién nay, mdi nam thé gigi sir dung 350-
400 triéu tan nhya trong d6 bao bi nhya dugc ding rat pho bién ¢ nhiéu qudc gia
trén thé gigi. Nhitng bao bi dang hop nhua, chai nhwa, tli xach nhya - ni 1dng
duoc san xuat tir polymer c6 nguon géc tir dau mé nhu PE, PP, PET,... ludn ¢6
mit trong doi séng nhu thuc pham, dugc pham va cac nganh céng nghiép khac.

Tai Viét Nam tir cac s6 liéu cho thay, nhu cau sir dung bao bi nhya & nuéc
ta hién nay la rat Ion. N6 da tro thanh mot tha thoi quen khong thé thiéu, “an

sau” vao hoat dong mua ban cua nhiéu ngudi. Tir nhitng mat hang binh dan va
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phd théng nhat, dén nhiing vat dung céng nghiép déu co thé duoc chira dung
trong bao bi nhya phu hop.

Tuy nhién, chinh tir sy phat trién manh mé trén thi truong va nhimg uu
diém cua nhya khi tré thanh chét thai s& gay ra nhiéu van dé nan giai lién quan
dén méi trudng can phai giai quyét. Rac thai nhya dang gay stc ép 16n dén moi
truong. Trong khi d6, nhu cau st dung cac san pham tir nhua van rét l6n.

Trén 300 triéu tin nhwa/ndm trén toan thé gigi duoc san xuit, trong d6 mot
nira duoc dung dé thiét ké nhitng san pham dung mot 1an nhu tGi mua sam, ly va
6ng hut, theo Lién minh Bao ton Thién nhién Qudc té (IUCN). Theo mat khao sat
Cla co quan mdi truong, trung binh mét nguoi Viét Nam trong mot nam (2016 -
2017) sir dung it nhat 45 kg cac san pham ¢ nguén géc tir nhya trong d6 40% 1a
nhya cho bao bi (khoang 16% khong thu hoi dugc con lai thai ra méi truong).

Sy 6 nhidm méi truong do cac san pham tir bao bi nhya nhu cac hop chai lo
va dac biét 1a tdi nilong da trg thanh mot van dé nghiém trong va cap thiét do
ching thudc loai kho thu hoi, xir Iy kho phan hay va mang lai cac van dé nan giai
trong quan 1y moi truong & hau hét cac qubc gia dang phat trién, trong d6 c6 Viét
Nam. Nhiéu qudc gia da bd sung cac diéu luat trong luat phap ddi véi cac san
pham cd ngudn gbc polymer.

Viét Nam ting cuong cac giai phap dé bao vé méi trudng va bién doi khi
hau trong thoi gian qua da va dang dit ra nhiéu thach thtc cho céc doanh nghiép
nganh nhua. Budc cac doanh nghiép nay phai cé cac giai phap cong nghé - ky
thuat than thién méi truong trong tai ché tai st dung hoic tao san pham nhua
phan huy sinh hoc dung trong dan dung khi dua ra thi truong. Hién nay, nhua
phan hay sinh hoc ¢4 ngudn gdc tir cac nguyén liéu thay thé, cé thé tai tao dang
tré nén hap dan hon khi gia thanh nhya tir nguyén liéu hoa thach ty nhién ting
cao va y thirc ngudi tiéu dung hudng vé thién nhién va than thién véi méi trudng.

Cong nghé nhya tu hay sinh hoc da dugc nghién ctu, thtr nghiém va su
dung thwong mai trong hon nhiéu thap ky mic du cho dén nay ching chua thé

canh tranh vé gia ca va hiéu suat so véi nhém nguyén liéu nhya truyén théng.
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Trén thi truong hién nay, ching ta thay c6 rat nhiéu san pham gin mac
“sinh hoc” dudi nhiing cai tén nhu bao bi phan rd, tu phan hay, tu huy, c6 thé
chén 1ap..., chinh vi nhitng khéi niém chua ré rang va thong nhat nay dé gay
nham I4n, ching ta can dinh nghia rd rang va giéi thiéu mot sé khai niém cu thé
cac dang polymer phan huy sinh hoc sau:

a. Biobased polymer la cac polymer cd ngudn géc tir tw nhién

Compostable Plastics ASTM dinh nghia nhuya chon u nhu sau: "P6 1a nhya
c6 kha nang xay ra phan huiy sinh hoc & méi truong ¢ nhu mot phan cia chuong
trinh san co, rang nhua sau d6 khong thé phan biét bang mat thuong, phan hay
thanh CO,, nudc, hop chat vo co va sinh khéi véi toe do phi hop véi vt lidu "
(vi du: xenlulozo).

b. Degradable plastics 1 nhwa c6 kha ning bi phan ra (giam cap)

Theo ly thuyét thi tat ca cac loai nhua déu c6 kha nang phan ra véi su tro
gilip cua cac tac nhan 1y, héa va moi truong (vi du: ¢d thé lam phan rd nhua co
hoc bang céach nghién hoic xay nat). Mot so loai nhya duge dua thém cac chét
phu gia (vi du: mudi kim loai nang,...) dé thuc day tién trinh phan ra dudi nhiing
diéu kién nhat dinh: anh sang (photodegradable plastic), oxy (oxo-degradable
plastic). Ciing c6 nhitng loai nhya truyén thong nhu PE, PP,... dugc don thém
cac thanh phan dé bi phan huy nhu cac loai tinh bot vao dé tao kha niang cit ngan
mach chudi polymer. Cac phuong phap nay lam nhya phan rd nhung thuc chat 1a
méi dat dén do 1am giam cap polymer. Tuy nhién can phai dam bao cap d6 giam
cap va thoi gian can thiét cho qua trinh nay theo luat dinh (¢ cac nudc phét trién
trong vong 6 thang phai giam cip 90%). Pay chinh 13 budc dau tién dé gidp
polymer c6 kha nang phan huy Sinh hoc.

C. Biodegradable plastics 1a nhya phan hiy sinh hgc hoan toan

Nhua phan huay sinh hoc hoan toan 1a khi né c6 thé duoc chuyén héa boi cac
vi sinh vat ky khi hoac hiéu khi va giai phong cac nguyén ta carbon trong chudi
polymer thanh CO,, CH,, nuéc, cac hop chat vo co, sinh khdi dé ching cé thé
tham gia tai tao cac phan tir hitu co khac va tré thanh mot phan cua vat chat hitu
co séng va khong dé lai bat ky chat nao c6 thé gay hai cho méi truong. Khi
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polymer phan hay sinh hoc, ching phu thudc vao cac diéu kién moi truong va
ngoai canh twong ¢ng. Quéa trinh phan hiy gom 3 giai doan, phan rd giam cap sau
d6 chuyén bién hoan toan thanh sinh khéi, carbon va nudc trong d6 co ché ap dao
1a tac dong ctuia enzyme cua vi sinh vat cd thé ky khi hozc hiéu khi va trg thanh tro
thanh thanh phan cua chat hitu co khac. Su phan hay nay chi thuc su ¢ y nghia

khi chding c6 thé tré thanh mot phan caa chu trinh carbon dién ra trén trai dat.

Degradation =
Jl Depolvmerases
Oligomers,
Dimers, Monomers Biodegradation o 4= (2) ==  Biomass
Carbon Dioxide Water

| Aerobic| |Anzerobic|
Microbial Bromasz Microbial Biomass

Py Iy n‘\\
C0,,HO Kr_/‘hv/ CH/HS, 00, HO

Return to Nature Photosynthesis ' *

Nén chl y rang c6 nhitng loai nhua dugc ché tao tir cac nguon nguyén ligu

tai tao (tinh bot, cellulose, duong,...) nhung phuong thirc san xuat khién ching
khong thé phan hay sinh hoc dugc. Chling van phan i, nhung khong thuc su tré
vé voi dat va khong thé bi chuyén héa bai vi sinh vat.

Biobased plastics nhya di tir ngudn nguyén liéu tai tao c6 thé phan huy sinh

hoc hoac chén u phan hay sinh hoc

Biobased

Biodegradable
and biobased

e.g. PLA, PHA,
PBS, Starch blends

Non

biodegradable eeeereseenseeansasnsrensnsnanensnsesss NN Biodegradab]e

Conventional
plastics

e.g. PE, PP, PET

Fossil-based
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II. PHAN TICH XU HUONG NGHIEN CUU VA UNG DUNG
POLYMER SINH HQC TRONG CONG NGHIEP THUC PHAM TREN CO
SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh céng bé siang ché vé nghién ciru va ing dung polymer sinh

hoc trong cong nghiép thuc pham theo thoi gian
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1966 1969 1972 1975 1978 1581 1584 1587 1950 1593 1596 1599 2602 2065 2068 2611 2614 2617
Biéu do 1: Tinh hinh céng bé sdng ché vé nghién civu va itng dung polymer sinh hoc trong
cong nghiép thwe phim theo thoi gian

Trén co s& dit liéu sang ché tiép can duoc, tinh dén thang 7/2018, c6 1.243
sang ché vé nghién ctu va tng dung polymer sinh hoc trong céng nghiép thuc
pham da dugc cong bd. Nam 1966 1a nam dau tién cd céng bd sang ché tai Anh
vé phuong phép tao polyglycerol va cac este axit béo polyglycerol.

Tinh hinh céng b sang ché duogc chia 1am 02 giai doan:

- Giai doan 1966 — 1999, sb lugng sang ché tang, nhung khong dong déu.

- Giai doan 2000 — 2017, sé lugng séng ché tang lién tuc, dinh diém 13 ndm
2017 voi 74 sang ché dugc cong b, day 1a nam co6 sb luong sang ché dugc cong
bd nhiéu nhat. Qua d6 cho thay, viéc nghién ctiu va tng dung polymer sinh hoc

trong cdng nghiép thuc pham dang duoc quan tam trén thé gidi.
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2. Tinh hinh cdng b6 sang ché vé nghién ctru va @ng dung polymer sinh

hoc trong cdng nghiép thwe phiam theo qudc gia
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Biéu dé 2: Tinh hinh céng bé sing ché vé nghién ciru va trng dung

polymer sinh hoc trong cong nghiép thuc phém theo quéc gia

Sang ché vé nghién cau va tng dung polymer sinh hoc trong cdng nghiép

thuc pham duoc cong bé tai 39 quéc gia va 2 to chirc 1a WO va EP. Trong do,
M¥, Nhat, Trung Quéc, Uc, Bic, Han Qudc, Canada, An D¢, Tay Ban Nha va

Nga la 10 qudc gia didn dau vé nghién ctru va ang dung polymer sinh hoc trong

cong nghiép thuc pham. My 1a qudc gia co sé luong céng bd sang ché nhiéu

nhit véi 177 sang ché, ching té nghién ciru va ang dung polymer sinh hoc trong

cdng nghiép thuc pham dang duoc quan tam tai quc gia nay.

3. Tinh hinh céng bo sang ché vé nghién ctru va wng dung polymer sinh

hoc trong cong nghiép thuc pham theo cac hwéng nghién ciru

] Ut}g dung lam phu gia ché
bién/xtr Iy thuc pham

® Ung dung trong san xuat d6
ngot, keo banh

15.01%

Ung dung san xuit thuc
pham chirc ndng

B Céc hudng khac

Biéu db 3: Tinh hinh céng bo sdng ché vé nghién civu va trng dung
polymer sinh hoc trong céng nghiép thwe phim theo cdc hwdng nghién ciru
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Trén co s dit liéu sng ché tiép can duogc, cho thay viéc nghién ctu va tng
dung polymer sinh hoc trong cng nghiép thuc pham tap trung vao 3 hudng chinh:
Ung dung 1am phu gia ché bién/xa 1y thuc pham (chiém 41,48% tng s6 luong
sang ché); ung dung trong san xuit d6 ngot, banh keo (chiém 29,02% tong s6
luong sang ché); tng dung trong san xuat thuc pham chic nang (chiém 15,01%
tong sé luong séang ché). Trong d6, Ung dung 1am phu gia ché bién/xir ly thuc
pham 1 chiém ty 1& cao nhat, ching té day 1 huéng nghién ctiu va tng dung dang
duoc cac nha sang ché quan tam.

4.Cac don vi din dau sé hiru sang ché vé nghién ctru va Wng dung

polymer sinh hoc trong cong nghiép thuec pham

UNILEVER NV

UNILEVER PLC

GUMLINK AS

SCHAAF TECHNOLOGIE GMBH
COCA COLA CO

NESTEC SA

PROCTER & GAMBLE

NESTLE SA

MANNATECH INC

FIRMENICH & CIE
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Biéu dé 4: Cdc don vi din ddu sé hivu sdng ché vé nghién ciru va teng dung polymer sinh
hoc trong cong nghigp thie phim

Céc don vi dan dau vé so hitu sang ché vé nghién cau va ang dung polymer
sinh hoc trong c6ng nghiép thuc pham cé tén tudi quen thudc nhu Unilever NV,
Unilever PLC, GUMLINK AS, SCHAAF TECHNOLOGIE GMBH, COCA
COLA CO, NESTLE SA.,.... Cac don vi nay c6 sang ché céng bo tap trung
nhiéu tai Hoa Ky, Uc, Btrc, Nhat, Trung Quéc.

5. Sang ché tiéu biéu
a. Hé phan bo khang khuan, phwong phap san xuit va sir dung
S6 ¢ong bd: US20120251699A1
Ngay cong bd: 10/10/2017
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Sang ché lién quan dén hé phan b khang khuan hitu ich trong viéc Gc ché
su phét trién cua vi sinh vat trong san pham (thuc pham va do udng) bao gom
phic hop tinh dién gitra mot polymer sinh hoc tich dién duong (VD: epsilon-
polylysine...) va mot polymer sinh hoc tich dién &m (VD: polysaccharide...)

Ung dung tc ché sy phat trién cua vi sinh vat nhu: Vi khuan, vi rat, nAm
men, Vi sinh vat trong thuc pham, d6 udng nhu: nuéc ép trai cdy, sira, tra, ca phé,
d6 ubng c6 ga hoic khong ga, c6 con hoic khong con, ...

b. San pham mém c6 thé dung dé nhai va hoa tan trong miéng

S6 ¢ong bo: US20100291245A1

Ngay cong bé: 13/10/2015

Sang ché lién quan dén viéc tao san pham mém, c6 thé nhai va tan trong
miéng bao gom chat nén 1a biopolymer duong (tong hop tir biopolymer, vi du
agar) va duong (vi du: sucrose) vai bot thuc vat (vi du: bot tra) dugc phan tan
trén chat nén do.

Ung dung vao san pham can tan ra trugc khi uéng, san pham khéng c6
ngudn goc dong vat co thé dung cho ngudi an chay hay nguoi bi kich ung véi
san pham nguon goc tir dong Vat.

6. Két luan

- Pén thang 07/2018, c6 1243 sang ché vé nghién ctru va tng dung
polymer sinh hoc trong cong nghiép thuc pham di dugc cong bd tai 39 qudc gia
va 2 t chirc s¢ hitu tri tué thé gidi (WO va EP). S6 luong sang ché cong bd ting
trong nhitng nam gan day, chtng té van dé nay dang dugc quan tim trén thé gii.

- My, Nhat Ban, Trung Qudc, Uc va Puc 14 nhiing qubc gia dan dau sb
luong sang ché cong bd vé nghién ciru va tng dung polymer sinh hoc trong cong
nghiép thuc pham.

- Cac sang ché cong bd vé viéc nghién ctru va timg dung polymer sinh hoc
trong cong nghiép thuc pham tap trung vao 3 hudng chinh, d6 1a: tng dung lam
phu gia trong ché bién, xtr Iy thuc pham; ing dung trong san xuat d6 ngot, banh

keo; tmg dung trong san xuit thuc pham chic ning. Trong d6, polymer sinh hoc
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tmg dung 1am phu gia trong ché bién, xir Iy thuc phim 1a hudng nghién ctru va
tmg dung nhin duoc quan tAm cua cac nha sang ché.
I1l. KET QUA NGHIEN CUU VA UNG DUNG POLYMER SINH HQC
TRONG CONG NGHIEP THUC PHAM.
1. C&c nghién ciru vé polymer sinh hoc tai truong Pai hoc Nha Trang
Trong nhiéu thap nién, truong Pai hoc Thuy San (nay 1a Pai hoc Nha
Trang) da tap trung nghién ctu vé polymer sinh hoc theo cac huéng sau: cong
nghé tach chiét agar, cong nghé tach chiét alginate; céng nghé tach chiét
chitin/chitosan, tng dung alginate trong ky thuat cé dinh té bao, tao gel trong
thuc pham; ung dung chitin/chitosan trong bao quan trai cay, khang khuan, kich
thich sinh truéng caa cy; ang dung chitosan trong cong nghiép, tao két bong.
Trong d6, cac nghién ciu chu yéu: nghién ciu va tng dung alginat gitp toi
ru hoa qua trinh san xuat alginat tir rong mo; nghién cau va tng dung alginate
trong ki thuat c6 dinh té bao nam men; nghién ctiu va ung dung siéu am trong
cdng nghé san xuat chitin/chitosan; nghién ctru tng dung chitosan tan trong nudc
trong khang nam Collectotrichum spp. gay bénh than thu trén xoai, chudi, 6t sau
thu hoach; nghién ctu san xuat oligochitosan va ang dung trong bao quan tém
nguyén liéu sau thu hoach; nghién cau san xuét oligocarrageenan tir rong sun
Kappaphycus alvarezii (Doty) bang phwong phap enzym va (ng dung trong ché
bién va bao quan surimi.
Céac thanh tuyu chinh da dat duoc:
= Xac dinh cau trac bang NMR cac polymer chinh la alginate,
chitin/chitosan, carrageenan tir cac ngudn khac nhau.
= Nam vitng cong nghé tach chiét va k¥ thuat t6i uu cong nghé.
= Nam viing k¥ thuat cat mach cac polymer bang cac tac nhan hoa hoc
va enzyme dé thu cac oligo.
= (6 kinh nghiém tng dung trong nhiéu linh vuc tir thuc pham cho dén

cong nghiép.
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Céc dbi tac nghién ctru va tng dung cd thé ké dén:
= Nhom Nobipole thudce truong PH Trondheim, Na Uy chuyén vé
biopolymer.
» Vién Polymer tai Dresden, Dtrc.
= DH AIT, Thai Lan.
= Trudng PH Pukyong Han Qudc.
= Cac cong ty thuc pham trong nudc: cong ty Yén sao Khanh Hoa,
cong ty Yén Viét, mot s6 cong ty san xuét chitin/chitosan.
2. Ung dung mang polymer sinh hoc trong bao quan trai cdy sau thu hoach
Mang sinh hoc hay mang an dwoc la nhitng loai mang hay lop bao phu
mong 18n trén bé mat thuc pham va c6 thé an dugc cling véi thuc pham.
Bao phu mang 1a phuong phép tao ra mot 16p mang rat mong bang dung

dich ¢ dang thé sita trén bé mit caa nguyén lidu.

Organic vapors
Environnement / (aromas, solvents)

¢ Foodproduct =

H,0y,

S Solutes
0,, CO;, N, (lipids, salts,

Light (UV) a_dditives,
pigments)

Hinh 5: Mgt sé hinh @nh mang sinh hec
2.1 Thanh phan cia mang sinh hec:

Cac ché pham tao mang duoc pha ché tir nhiéu nguyén liéu khac nhau gdom:
Lipid, nhwa cy polysaccharide, protein va mot sé it polymer tong hop.

Thuc té, da sé cac ché pham déu 1a vat liéu composit gdm it nhat 2 thanh
phan. B6 sung thém céc phu gia nhu chat déo, chat hoat dong bé mat, chat chéng
bot, chét nhil hoa,...

Vat liéu bao phu (Lipids; Resin; Polysacarid ; Protein; Composite; Polyol
M thap; Polymer) gom:

= Lipids: Sap co, Sap Candelilla, Sap ong, Sap cam gao, Sap paraffin,
Polyethylene, Dau thuc vat, Dau khoang, Acetyl, Monoglycerid.
= Resin: Shellac, Wood, Rosin, Copal, Dau tram, Cacbonhydrat:

Cellulose, Tinh bot, Petin, Chitozan.
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= Protein: Protein dau nanh, Protein ngo6, Casein, Whey, Gluten, Bot
my, Protein lac.

CAac yéu cau bat budc caa loai mang nay phai dam bao:

= Khong chira doc té va phai an toan cho stc khoe con nguoi.
= Khé bén vitng vé hda hoc, hda ly va vi sinh vat. Cé hiéu qua can trao
d6i chat va do bén co hoc. C6 chat lugng cam quan phu hop.

2.2 Hiéu qua mang polymer sinh hoc:

Polymer sinh hoc c6 tdc dung: Lam cham qua trinh oxy hoa; ngan ngua su
phat trién cia vi khuan; 1am giam trao d6i khi; khdng gay anh huong toi suc
khoe con nguoi; tao dd bong cho trai, giit am; giam kha ning thoat hoi nuéc;
giam cudng d6 hd hap va gidp trai cay twoi lau hon kéo dai thoi gian bao quan

giit dugc chat lugng trai.

-0- e/
e
‘ ‘ ‘ EDIBLE FILM OR COATING
z 4 s
Properties
\\\ | -Barriertogases, vapors, solutes and lipids
\‘F“ 1 s Structural protection to prevent chemical,

|
physical and biological deterioration

/ FOOD
/ ﬁ / - Vehicle of additives and active compounds

Hinh 6: Tac dung ciza mang polymer sinh hgc

2.3 Nguyén ly phi mang rau qua:

Tao ra mot dich l6ng dang gel hoidc nhii twong roi phu 1&n bé mit qua. Khi
dich qua kho di tao ra mot mang mong trong suét trén qua. Nho tinh chét béan
tham diéu chinh khi caa mang ma qua duoc giit twoi 1au. Ngoai ra, con lam giam
t6n that khdi luegng va 1am giam su nhin nheo ctia qua do han ché mat nuéc.

Cac vat lidu thuong dugc sir dung dé boc hoa qua: Sap ong, nhya canh
kién, sap paraffin, cellulose, chitin va chitosan. Pac diém cua cac l6p phu nay
thuong 1a trong suét, khéng c6 doc tinh thuc vat, khdng mau, khdng muii, c6 tac

dung bao quan hiéu qua ddi véi nhiéu loai hoa qua.
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2.4 Cac loai mang sinh hec:

=  Mang thyc pham tir cac vat litu nhu cac polysaccharide. Céc
polysaccharide c6 thé dung dé lam mang ban thdm 1a cellulose, tinh bot, dan xuét
cua tinh bot, pectin va gum.

=  Mang sap gdm sap paraffin, sap ong, polyethylene, dau khoang.
Hién con c6 ca paraffin tong hop dugc 1am tir xtuc tac polymer hoa ethylene.
Mang sap cho phép chdng bay hoi nude tét va cho bé ngoai qua béng dep.

= Mang tao thanh tir cac chat hitu co phan tir lugng 16n nhu chitosan
chitosan trong méi trudng axit khong nhimng c6 kha ning bao quan ma con chong
bién mau vé qua.

=  Mang vi nhil tr dung dich nhii twong c6 kha ning ngin can mat
nuéc tot tuy nhién san pham d6 bong kém. Nhiéu chat nhil hoa sir dung trong
dung dich mang sap déu c6 ngudn gdc tir glycerol va axit béo. Chat nhii tuong da
duogc thuong mai hoa 1a polyglycerols-polystearate.

Phwong phap bao mang (coating):
= Nhing (Dipping), phun (Spray), Xoa, thim wét (Drip), chai (Brusher)
2.5 Mot s6 két qua rng dung mang polymer sinh hoc trong bao quan
trai cay sau:
a. Mang polymer sinh hoc: hoat tinh chéng oxi hda
Téc dung chdng hda nau trong bao quan rau qua
— Lam giam hoat tinh enzyme gay hoa nau

— Duy tri d6 trang cho san pham

90

80 1

70 1

60 1

Doi chiing
50 A
40 T T T T T T T T T T
0 05 1 15 2 25 3 35 4 45 5
r temps (heures)
Coated

| —#—contréle —caséinate —&—lactosérum —@—L+C

Hinh 7: Tac dung chéng héa nau trong bdo qudn tao
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b. Mang polymer sinh hec: hoat tinh khang khuan
Téc dung khang ndm méc & budi :

— Mang bao vé chdng sy mat hoi nuéc

— Tang thoi gian bao quan budi

i,

Control Mang Citra Shine Wrapping

Hinh 8: Téc dung khang ndm méc & buwgi ngay thir 63

Tyle ph?m tram trai bi hwr hong theo thoi gian (ngay)
100.00
90.00
£80.00 Ir
70.00 I
60.00 I

50.00

40.00
30.00 =fe=Wrapping

20.00
10.00
0.00

1 7 14 21 28 35 42 49 56 63 70 77

—O—Truyén Théng

== Citrashine

T 1é phén trim (%)

Hinh 9: Ty |é phdn trdm trdi bi hw héng theo thoi gian (ngay)

4@ 40

Control Citra Shine Special Wax

=

g g

g F0.993993473 3 =0 9056254
8 | a=31509478 8 32 0996990
2 =3 133495644 0 =2 07260593
i | cosmsEnn g, cosmemn
2 £

g 8

: 3 9 nr
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1 []\'II\\
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Hinh 10: Ty I¢ hao hut d dm giira mdu déi chirg va mdu siz dung mang Citra Shine
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c. Mang sinh hoc tir dich chiét nopal

)/

< Thanh phan: dich chiét Nopal, pectin, chit chdng oxi hoa,

carrageenan, metabisulfit

Hinh 11: Canh dong Nopal ~ Hinh 12 : Ld xwong rong Nopal ~ Hinh 13: Djch chiét Nopal

< Ung dung mang Nopal trong bao quan xoai

N

WW!‘

Hinh 14: D¢ ddy lép mang bao phai 1a 0,02mm

Doi chirng Phu mang Nopal Sau khi bao quan

Hinh 15: Xoai dwopc xit Iy véi mang chiét xuat tir dich Nopal c6 bé sung cdc chit nhii héa khic

< Ung dung mang Nopal trong bio quan quyt :
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d. Chitosan
— Mang polymer sinh hoc ty nhién, thi hai phé bién nhat sau
cellulose
— Tinh chat co hoc kém, thiéu kha nang chiu nudc

Tinh thAm nuéc cao

— Chéng tham khi cao
— C6 phé khang khuan rong

— L& chat mang hiéu qua

Hinh 17: Hinh @nh Chitosan c6 trong ve cac loai giap xac
< Ung dung mang Chitosan trong bao quan dau
— Dau dugc xir ly véi mang Chitosan ¢ bo sung limonene va céc chat
nhii hoa khac
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Control Coated |

2
s

| 10days | | 16days | | 214days |

Hinh 18: Hoat tinh khang khudn ciia dau sau 10, 16, 21 ngay
< Ung dung Chitosan Nano bac trong bao quan xoai
— Chitosan ngam trwong trong H,0,2% (24h) chiéu liéu xa 10kGy
— Khébi lugng phan tr Mw~ 67,76 kDa
— DD (%)= 80,2

Hinh 19: Bdo qudn xoai bang Chitosan Nano bac

3. Nghién ctru va trng dung vét liéu phan hity sinh hoc trong san xuét bao bi.

Polymer dé phan huy duoc dung chii yéu dé san xuat cac vat dung nhu bao
bi, bao bi mém tui dung, mang mong che phu dat, bau wom cdy giéng...cac vat
dung nay sau khi khong str dung s& bi phan huy khong gy 6 nhiém méi truong
séng. Polymer phan hay sinh hoc dugc tng dung cht yéu lam bao bi trong linh
vuc bao quan thuc pham ké ca ¢ diéu kién ty nhién ciing nhu 1am 16p bao phu
thuc pham bao quan & nhiét do thap (trong ta lanh). Yéu ciu caa bao bi 1am tir to
hop polymer phan huy sinh hoc 1a phai dat dwoc céc tinh chat gan nhu cua
polymer tong hop. Polymer thién nhién phan hiy sinh hoc dung dé san xuat bao

bi phd bién 14 polysaccharide gdm tinh bot, cellulose va chitosan.
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l Biodegradable polymers

Biomass products
(Agro polymers

from microorganism

(Obtained by
extraction)

from biotechnology from oil-products

(Ceonventional
synthesis from bio-
derived monomers)

)
I L 1
Polysaccharides l Proteins

polyhydroxy
alkanoates (PHA) polylactides (PLA)

(conventional
synthesis from
synthetic monomers)

starches, lingo

I polycaprolactones
cellulogic

(PCA), polyesteramides
(PEA), Aliphatic
copolyesters (PBSA),
Aromatic copolyesters
(PBAT)

Animals and

products, Other gums, Plants

chitosan
animal and plant

J

a. Cac loai nhwa c6 ngudn goc tinh bot va xenlulo c6 kha niing phan
huy sinh hoc

Ngudn nguyén lidu c6 kha ning tai tao duoc biét nhiéu nhat c6 kha ning
phan hay sinh hoc Ia tinh bot, théng dung nhat 1a khoai tay, lda mi, mach, lda,
ngd, san,...Tinh bot tir cAy thuc vat s& tao thanh nhitng vat liéu hitu ich, ching
can duoc bién tinh bang cach pha v& cau tric mat hat véi sy c6 mit caa mot
lugng chat déo héa phi hop (vi du nudc hodc polyancol) nhu hd héa. Tinh bot da
duoc dung rong réi lam nguyén lidu dau dé san xuat mang. Mang tinh bot c6 do
xuyén tham thap do vay rat hip dan dé ché tao cac loai bao goi thuc pham. Tinh
bot ciing duoc dung dé ché tao mang che pha dat ang dung trong ndng nghiép, vi
no cd thé bi phan hay thanh san pham khong doc khi no tiép xdc voi dat

Nhiéu nha nghién cau polymer c6 quan diém riang hda hoc polymer c6
ngudn goc tir viéc nghién ctu tinh chat caa xenlulo. Xenlulo khéc véi céc
polisaccarit thuc vat khac ¢ chd KLPT rat 16n va c6 mét mat xich xenlobio.
Xenlulo tir gd va cdy bong 1a ngudn thay thé cho dau mo dé ché tao nhua
xenlulo. CAu tric caa céc este xenlulo bao gom xenlulo axetat (CA), xenlulo
acetat propionat (CAP) va xenlulo axetat butyrat (CAB). CAB va CAP hién nay

dang duoc st dung trong san xuat nhiéu loai nhwa khac nhau. Vi du, tay cam cua
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cac loai ban chai danh rang thuong hang thuong duoc san xuat tir CAP, tay cam
cua cac to vit thwong dugc lam tir CAB. Hién nay, nhua xenlulo da dong vai tro
quan trong trong cac cong thirc ché tao biocomposite.

b. Nhwa c6 kha ning phén hiy sinh hoc trén co sé sinh hoc tir diu thue
vét va nhirng nguon thue vat khac

Pau nanh cung cap hon 60% chat béo va dau cho thyc pham. Pau nanh
thuong chtra khoang 20% dau, 40% protein. Protein dau nanh c6 gia tri ¢ ca ba
dang khac nhau: bot dau nanh, dang da duoc phén lap va dau nanh c6 dac.
Protein dau nanh, bot dau nanh thd va dau dau nanh tir dau nanh hat cé thé dugc
chuyén hoa thanh nhya bang cac phuong phap héa hoc khac nhau. Qua gia cong,
polymer tir protein dau nanh duoc chuyén thanh san pham nhwa sinh hoc c6
thanh phan 1a protein dau nanh 1a nhya nhiét déo ¢ kha ning phan hiy sinh hoc.

Cc. Cac polyeste c6 kha nang phan hiy sinh

Cac loai polymer phan huy sinh hoc bao gom: polymer phan huy sinh hoc
ngudn goc tu nhién va nguon gbc tong hop. Trong sé cac polymer c6 kha ning
phan hay sinh hoc, poly(axit lactic) (PLA) duoc nghién cau nhiéu nhat do c6
nhiéu tinh chat gidng mot s6 polymer nhiét déo (polyetylen, polypropylen,
polyvinyl clorua,...) nhu do bén kéo, modul 16n, &6 bén nhiét. Ngoai ra, PLA
con cd kha nang chéng chay, chéng buc xa tir ngoai, dic biét 1a kha ning phan
hay sinh hoc. Poly (L-lactic axit) (PLA) duoc tong hop tir phan (mg ngung tu
lactic axit, Bao bi tir PLA duoc dung lam tai dung rac va tap pham, khan vé sinh,
bao goi va hop dung thirc an nhanh.

PCL la polieste no, tong hop va phan hay sinh hoc, ché tao bang phuong
phap m& vong caprolacton. PCL khong duoc ding phd bién véi luong 16n cho
ung dung polymer phén huy sinh hoc do gié thanh cao.

Gan day nguoi ta quan tdm nhiéu dén ché tao poly B hydroxybutyrate
(PHB) bang phuong phap kiém soat 1én men & qui md san xuét 16n. Cung cap
ngudn cacbon cho vi khuan cho phép ché tao cac copolymer khac nhau va vat
licu thu dwgc c6 tinh chit co hoc tot. Loai poly—hydroxyal kanoates (PHA)
thuong mai théng dung nhat 14 copolymer PHB/PHV (poly hydroxybutyrate.
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Shin va céc cong su (1997) cho thay ring PHB/PHV (92/8 PKL) phan huay gan
nhu hoan toan trong 20 ngay ciy trong dich tiéu hda yém khi,

Chitosan 1a mét trong sb cac polymer sinh hoc c6 ngudn gdc thién nhién pho
bién nhat chi dtng sau xelluloza. Chitosan 1 polymer nhan tao bat ngudn tir hop
chét hitu co chitin duoc chiét xuat tir vo cua cac loai hai san nhu vo tdm, cua, mai
muc,.... Ban dau 1a bang cach sir dung axit (dé loai bo "xuong séng" cachonat
canxi caa vo gidp xac) va tiép dén 1a kiém (dé tao ra cac chudi phan tu dai cau
thanh polymer sinh hoc). Céc tim chitosan kho sau d6 dugc hoa tan vao dung
dich va mang polymer dugc hinh thanh nho co cac ky thuat xi 1y thong thuong.
Chitosan va dan xuat da duoc wng dung trong nhiéu linh vuc khac nhau. Sir dung
polymer phan hay sinh hoc 1am tir Chitosan dé san xuat tdi mua hang, s& lam
giam phat thai cacbon, ciing nhu giam khéi luong chat thai thuc pham va bao bi
tich tu trén cac duong phd hoic tai cac bai chdn 1ap chat thai bat hop phap.

Khéi niém “nhya phan hay sinh hoc — hoan toan” dén nay con kha “dau
dau” v6i nhiéu nguoi tiéu dung khéng chi ¢ Viét Nam. Trén thyc té, loai vat liéu
nay di dugc tim ra va tng dung rong rai ¢ nhiéu nuéc trén thé giodi, cling nhu
nhan duoc sy quan tdm caa nhiéu doanh nghiép va nguoi tiéu ding trong nudc.
Mic du c6 nhiéu ly do nén Gng dung nhung do gia thanh cao nén nhém nhua
polymer c6 kha ning phan huy hoan toan it dugc phd bién trong thyc té tai Viét
nam. Cac dang san pham dic biét 1a bao bi tir vat liéu polymer phan huay sinh hoc
c6 ¥ nghia rat 16n vé mat moi truong, do d6, dé tng dung rong rai cac dang san
pham nay, can sy hd tro rat 16n tir Nha nude. Bén canh do, can ting cudng tuyén
truyén, pho bién loi ich vé mat méi truong, tao cho dan chdng thoi quen sir dung

san pham tir vat liéu polymer phan hiy sinh hoc.
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