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GAC VA CONG NGHE SAN XUAT TIEM NANG
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. TONG QUAN VE GAC

Cay Gac c6 tén khoa hoc 13 Momordica cochinchinensis (Lour.) Spreng thudc ho
Cucurbitaceae, gibng Momordica, loai Cochinchinensis.

La loai than day leo, sdng 1au ndm, dugc mot linh muc nguoi Bé Pao Nha dit tén
la Muricia cochinchinensis vao nam 1790.

T6i nam 1826, Sprengel két luan loai cay nay thudc gidng Momordica va doi tén
thanh Momordeca cochinchinensis.

Hién nay, cay gac duoc goi véi nhiéu tén khac nhau theo ngén ngi

Ngon ngir Tén

Momordeca cochinchinensis Spreng
Latin Muricia cochinchinensis Luor
Muricia mixta Roxb

Spiny bitter gourd

Anh Sweet gourd
Cochinchin gourd
Trung Quéc Maoc miét tr
Kushika
Nhat .
Mokubetsushi
Théi Lan Fak Khaao
Viét Nam Gac




Hinh: Ciu tao qua gic
(1) Vo qua; (2) Thit qud; (3) Mui qud; (4) Loi ; (5) Mang hat; (6) Hat

Cay gac phan bb & cac nudc chau A tir An Do, Myanma, Trung Quéc, Thai Lan,
Lao, Campuchia, Viét Nam dén ban dao M3 Lai. O Viét Nam cdy gac thuong duoc
trong bang hat hoic bing doan day banh té vao thang 2 dén thang 3 Am lich, ra hoa
vao thang 6 dén thang 8, két qua tir thang 8 dén thang 11. Nguoi ta trong loai cay nay
c6 thé mot lan nhung thu hoach trong nhiéu nam, san pham thu hoach la qua chin,
mang bao quanh hat dung dé ép dau va hat dung dé lam thudc. Gan day Géac duoc
guan tdm va bét dau trong nhiéu ¢ céc khu vuc nhu Thai Binh, Hoa Binh, Can Tho,
An Giang, Hau Giang, Vinh Long, Kién Giang, Tién Giang, Pong Nai, Tay Ninh va
bak Nong.

Qua gic dugc dung trong thuc pham va ciing 1a ngudn duoc pham rat quy (L&
Vin Hoa va cs, 2009). O cac nuéc Pong Nam A, dac biét 1a ¢ Viét Nam, cay gac duogc
ding vao muyc dich cho thuc pham va cho duoc pham (Ishida va cs, 2004). V6 qua gac
chtra cac chat nhu a-carotene va B-carotene. Lop com bao hat gac chaa 22% céc acid
béo (tinh trén trong luong), bao gém 32% oleic, 29% palmitic, and 28% linoleic acids,
hat gac chira 60,5% acid stearic, linoleic (20%), oleic (9%), palmitic (5-6%) va cac
acid béo khac nhung véi ham luong nho (Betty va cs., 2004).

Bang: Thanh phan dinh dwéng ciia mang hat gac

Thanh phan dinh dudng 100 g phan dn dwoc
Nang luong (kJ) 523 (125 kcal)




Nuéc (%) 77
CHO (g) 10,5
Lipid (g) 7,9
Protein (Q) 2,1
Cellulose (g) 1,8
Tro (Q) 0,7
Ca (mg) 56

P (mg) 6,4

Ham lwong carotenoids ciia mang hat gac twoi (mg/100g)

Carotenoids Vo Thit mau vang Mang hat géc
B-carotene 38.4 - 141.6Kv0™) 24.0 - 43 2(b0k) 160.0(ubo1)
2, 2(A0k) 63.6 - 83.6("14
8 3(Vuong, 2006)
Lycopene 38.4 - 81.6KueR) 14.4 - 496K 0 154.6 - 305.4("%)
0. 1(Aoki) 140.0(Aoki)
38.0(A0ki et al.)
40 8(Vuong, 2006)
Lutein 189.6 - 1248 Kubola) 16.0 - 144.8AK) na
Zeaxanthin na 0, 2(A0K) 0.9k
B-cryptoxanthin | na 0.4k 0,204k




)/

% C6ng dung chinh cia gic:

v V6 hiéu hoa cac chit giy ung thu:

Phan com gic giau lycopene, véi thanh phan cha yéu 1a beta-carotene hay con
goi 1a tién sinh t& A (Vuong va cs., 2006). Beta-carotene 1a mot chat c¢6 kha ning
chbng oxy hoa rat cao. N6 c6 tac dung chdng lai sy 140 hoa va céc bénh ly ¢ phoi, tim,
mach mau, than kinh do tién trinh 6-xy hoé gay ra. Vitamin A gop phan rat 16n dé tao
ra sie dé khang ty nhién cua da, niém mac.

Theo mot sé nghién ciu cia My duoc cdng bd gan day cho thay, cac hop chat
cua beta caroten, lycopen, alphatocopherol... ¢ trong dau gac c6 tac dung lam vo
hiéu hda 75% cé4c chat gy ung thu néi chung, nhat 1 ung thu va ¢ phu ni.

Mot s6 nghién cau dich t& hoc ciia My vé tac dung cua lycopen cho thay & nhiing
ving nguoi dan dn nhiéu loai trai c6 chia lycopen thi ty 18 ung thu 6ng tiéu hoa (da
day, truc trang, két trang...) thap hon nhimg ving nguoi dan an it hodc khong an. Ty
1& chét vi ung thu ciing giam téi 50%. Lycopen con cd tac dung trong diéu tri bénh
viém gan, xo gan, ha huyét ap, réi loan lipid mau, chéng khd mat, mo mit. ..

.

o /N

Lycopen trong géc cao gdp 70 lan ca chua

Céc nha khoa hoc da chang minh rang, nhitng ngudi thudng xuyén an ca chua cé
kha ning giam dang ké nguy co mic cic bénh ung thu. Trong ci chua co chua
Lycopene, mdt chat chéng oxy hda rat quan trong, giup “tiéu diét” cac té bao c6 ngudon
goc ung thu. Nhung theo nghién ctu cia Pai hoc California thi ham luong Lycopen
c6 trong dau qua gac Viét Nam cao gap 70 lan ca chua.
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Hinh: Lycopen trong mét sé tréi cay va rau qud (mg/g wet wt.) (Ishida et al. ,2004)

v Gac c6 cac axit béo khong no tot cho sic khée tim mach

Tai trung tdm sic khoé Haifa, cac chuyén gia da tién hanh cac thi nghiém kiém
tra va hoan toan bat ngo boi Lycopene 1 chat chéng oxy hoa rat tich cuc, né c6 kha
nang ngan ngua Sy hinh thanh oxy hoa LDL, cholesterol co hai trong mau, tir d6 sé
ngin chin duoc ching xo vita dong mach va cac nguy co dan téi dot quy.
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v/ Giiip tiing sirc khée cho mat, da va hé mién dich

Ngoai viéc sir dung trong am thuc, gac con dugc sit dung trong y hoc tai Viét
Nam. Mang hat duoc dung dé hd trg diéu tri bénh khd mat, gitp ting cuong thi luc do
no 1a ngudn kha tét dé bd sung vitamin A dudi dang carotenoit. Beta-caroten trong gac
khi vao co thé s& chuyén thanh vitamin A.

Il. TIEM NANG, TRIEN VONG CUA CAY GAC, NHAN DANG CAC GIONG
GAC TRIEN VONG VA QUY TRINH CANH TAC THAM CANH CAY GAC
PAT NANG SUAT CHAT LUQNG CAO

1. Chen gidng gac:

Véi gac hién nay c6 hai cach tréng la bang hat va bang hom giéng. Do d6 viéc
chon giéng gac ciing phai dya trén cac cach trong khac nhau.

v' Trong bang hom: chon nhiing day gac céi, khoe, cho tréi to, chat luong tot
6n dinh dé 1am cay me phuc vu cho viéc cit canh

v' Trdng bang hat: cach nay duoc ngudi trong dang ap dung rat phd bién. Chon
nhitng trdi gac to, trong lwong tir 1,5kg tré 18n, vo mong com day, rdo do dé lay
hat 1am gidng. Ngoai ra, tly theo nhu cau thi hiéu caa thi truong ma co thé chon
cac gidng gac nhu gic nép, gac té, gac bac (thuong goi 1a gac lai), hoic cac giéng
gac cd tén goi theo dia phuong khéc, vi du gac nép Ninh Thuan, gac nép Hoc
M6n, gac nép Can Tho...

Hinh: Gdc Kién Giang



Hinh: Gdc Kién Giang

Hinh: Gdc Tay Ninh Hinh: Gdc Khanh Hoa

Gac nép: Trai to, hat nhiéu, gai to, it gai, khi chin chuyén sang mau do cam rat
dep. Com hat va mang hat c6 mau do twoi rat dam va day, rdo




GAc té: Trai nho hoic trung binh, vo day tuong d6i, ¢6 it hat, gai nhon, com co
mau vang nhat va mang do bao boc hat thudng c6 mau dé nhat hoac mau hong, khéng
duogc do tuoi ddm nhu gac nép

Hinh: Gac té

Gic lai (gac bic): tréi to, gai nho, thua, qua thon dai, hat nhiéu, com hat dinh
chit hat, vo ctiing day, mau ciia com hat khong do tham ma hay c6 mau do nhat.

Hinh: Gdc lai (gdc béc)

2. Xac dinh thoi vu trong:

Viéc xac dinh thoi vu trong dung sé& gitp cho cay gac sinh truéng va phat trién tot
trong giai doan dau, rdt ngan thoi gian kién thiét co ban, cay cho trai sém va thu hoach
som.

v' Mién Bic: thoi vu trong thudng tir thang 2 — 3 dwong lich, tuy thoi tiét timng

nim ma co thé trong sém hay trong tré.
-11-



v Mién Nam: thdi vu tréng dau mua mua hodc cudi mua mua, ty theo ving
dat ma co6 thé bo tri thoi vy trong phu hop. Tuy nhién ddi véi nhiing ving dat c6
diéu kién nude tudi, du nude tudi thi nén tréng vao thoi diém cudi mua mua (vu
d6ng xuan). Do thoi diém nay 1a tiét Pong Xuan nén am d6 dat, am d6 khong khi
rat thich hop cho céc loai cy trdng phat trién, trong d6 c6 cdy gic.

3. Lam dit va chuén bj ho trong:

Pat dugc cay dé don va diét cac loai co dai, cay bui. Di véi nhitng ving dat co
muc thay cip nho dudi 0,5 m thi can phai 1én liép dé dam bao cho cay khong bi ngap
ing. Con v&i nhitng viing muc thay cap 16n hon 0,5 m thi khong can 1én liép ma c6
thé tién hanh phan 16 va dao hd. Viéc dao hd cd thé dao theo hang thang hoic theo
hang nanh sau.

Kich thudc hd trong dao dong tir 40-60 cm (dai) x 40-60cm (rong) x 40-60cm
(sau). Mat do trong la cay cach cay 4 hoac 5m va hang cach hang 5m (5m x 5m). Mat
d6 400 — 500 cay (tru)/ 10.000 m?. Ty theo ting loai dit ma c6 thé ting giam mat do
cay, vi du néu tréng hang cach hang 5 mét, cay cach cay 4 mét thi mat do trong trén 1
ha (10.000 m?) 14 500 tru (cay).

Pat trong hd duge dao 18n co thé dé khoang 2 tuan dé cac chat doc trong dat
(thuong 1 c&c chat khi doc H,S, metan CH,, hoic NHs... trao doi va thoat ra moi
truong. Sau d6 st dung lai 1/2 hodc 2/3 luong dat da dao tir hd (Iwu ¥ chon phan dat
tang trén) dé tron véi khoang 5-10 kg phan hitu co (nhu phan bo, rom ra, vo dau, tro
trau + muyn dira da dugc u hoai), ciing véi 0,5kg phan 1an, 0,5 kg véi. Sau khi tron déu
tat ca cac thanh phan thi cho tro lai hd cho dén khi trong cay.

4. Lam gian cho gac:

Do cay géc la cay thudc ho bau bi nén nd cé nhu cau leo gian rat cao. Vi vy can
thiét phai 1am gian, néu gac bo dudi dat thi ti 1¢ dau tréi rat thap, trai bi chai, déo, hu
rat cao. Cach thirc 1am gian cho gic ciing c6 nhiéu dang, tir don gian it chi phi cho dén
kién ¢ chi phi cao. Hién nay di véi gac trong phan tan theo b rao thi cé thé cho gac
leo tu nhién theo cay cdi xung quanh, hay bo rao. Tuy nhién dé trong gic thuong
pham thi can thiét phai dau tu lam gian mot cach bai ban.

Péi véi nhitng ho trong voi chi phi thap thi ¢ thé tan dung cac cdy trong vuon
nhu tre, tim vong, cac cdy than gb dé lam try, va tha gian bang ludi nilon hoic day
kém, day thép. Khoang cach gitta c4c tru tir 2,5 dén 4 mét, hang cach hang ciing
khoang tir 3 dén 4 mét, do tru bang tre hay tim vong nén stc chong d& yéu, chiéu cao
cua gian tir 2 dén 2,2 mét. Céac day kém, day thép dan thanh gian véi kich thuéc 6
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khoang 40cm x 40cm. Tuy nhién véi quy mo gian nhu vay thi can phai duy tu, bd
sung chinh stra lién tuc, vi cac cay 1am tru khong bén, khdng kién ¢, d& bi muc.

Véi nhitng ho c6 chi phi va dau tu dai han thi c6 thé sir dung tru betong cét thép
lam tru cho gian gac, tha gian bang day cép thép, hoic day dién thoai da qua st dung.
Khoang céch try cach tru 12 4 dén 5 mét, hang cach hang 4 d¢én 5 mét, va chiéu cao cua
gian gac tir 2 dén 2,2 mét. Gian dugc dan bang day cap thép hay day dién thoai voi
kich c& & khoang 40cm x 40cm. Véi thiét ké gian loai nay thi thoi gian st dung lau,
dau tu mot 1an st dung 1au dai, tudi tho cd thé trén 10 nam hoic 1au hon.

Luu y: khi lam gian phai chd y cac tru ctia gian phai gan cac h trong dé cay gac
thuan tién leo Ién gian, va mat khéac cy tru c6 tac dung nang d& day gac trong giai
doan tir nam thir 3 tro di. Vi thoi gian d6 cdy gic c6 xu huéng mang qua gan than
chinh ¢ gdc.

Hinh cay gdc mang qud gan than chinh ¢ géc
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Virom gdc vdi thiét ké gian 1am bang tru thép va gidn lwéi cép thép

5. Chuén bi ciy con:

Uom ciy con: ¢6 2 cach wom cdy con la gidm canh (hom) va gieo hat. Phuong
phap nhan gidng bang in-vitro thi it dugc ngudi dan sir dung trong san xuat, do han
ché vé diéu kién co so vat chat va ki thuat cua ngudi dan trong viéc san xuat cay con.
Vi vay, gidam canh va gieo bang hat 12 02 cach nhan giéng dé thuc hién nhat déi véi
ngudi dan.

5.1. Uom ciy con bang cach giam canh:

Chon cdy me sai trai, chit lugng tdt, cat mot doan canh banh té, duong kinh 1-
1,5cm, ¢6 2-4dét/hom, méi hom dai 30 — 40 cm, rdi tién hanh gidm wom theo cach
sau:

v' Giam hom khong xt 1y kich thich: cit bang dau gan d6t than khoang 3cm, xir

ly hom béng thudc trir nAm nham han ché cac loai nAm tan cong vao vét cét, sau

d6 dem giam xudng gia thé tro trau, hodc mun dira + tro trau, va luu y giir am.

Pau gdc cam sau trong gia thé it nhat 2 ddt, dat nam nghiéng, dau ngon hudng

1én trén, dé trong bong ram, tudi nudc giir am.

v' Giam hom c6 xtr 1y kich thich tao ré: ciing 1am nhu cach trén nhung trude khi

giam xudng gia thé thi c6 nhung vao chat kich thich tao r& nhu NAA ndng do tir

500 dén 700 ppm.

Cho khoang 2 — 3 tuan r& s& xuat hién, sau d6 chdi s& moc. Sau khi chdi xuat hién
2 - 3 tuan thi dem trong, khdng nén voi trong sém qua vi bo ré chua 6n dinh, cay sé
khong phat trién, tham chi cay cd thé chét.
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5.2. Uom cdy con bang hat:

Hat gac ¢ vo cung nén kho hat nuée, do d6 thoi gian nay mam cham, dé hat
nhanh nay mam c6 thé ding theo céch sau:

v/ Céach thtr nhat xir Iy hat: Ngam hat trong dung dich axit sunfuric 10% trong
khoang 24 gid cho vo hat mém, gieo d& nay mam hon. Hodc ngdm hat trong nuéc
am khoang 50 — 55°C trong thoi gian 10 — 12 gio cling cho ty 16 ndy mam cao.
Sau khi xtr ly, wom hat trong bau dit di dugce chuin bi sin, rdi tién hanh tudi
nude, gitt am. Khi cdy con moc cao khoang 20-30cm, s& dem trong vao cac hd da
chuan bi sin ngoai déng rudng.
v' Céch thir hai khong xur Iy hat: hat gac duoc gieo truc tiép vao bau dat chuan
bi san, 1-2 hat/bau, vui sau hat tir 2-3cm, dat hat theo chiéu dung va hudng vi tri
phéi hat sang bén, tudi nude giir 4m, dé bau trong mat, tranh anh sang truc xa.
Sau thoi gian khoang 2 tuan cdy s& moc mdt cach ty nhién. Va sau d6 cho khoang
3-4 tuan thi dem ra trong ngoai rudng.
Luu ¥ cach chon hat dé 1am giéng: Chon hat chic, khoe, khong di tat, chon hat tir
nhiing trai chinh sinh ly tu nhién, nhirng trai bi di tat, chin ép hay chin héo thi khéng
nén chon lay hat lam gidng.

Hinh: Nhan gigng gdc bang hat khong qua xé ly hat (ndy mam tze nhién)
6. Trong cay ra rudng:
6.1 Mat d¢ va khoang céach trong:

Tuy theo diéu kién thd nhudng ma cé thé trdng gac véi cac mat do khac nhau,
trung binh mét tru gac c6 thé phu gian & gii han trén dudi 20 m* Do d6 can cu trén
tiéu chi d6 ma c6 thé trong cho thich hop. Va truéc khi trdng, trong khau chuan bj dat
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trong thi c¢6 budc chuan bi hé trdng, vi vay mat do va khoang céch trong duoc quyét
dinh ngay tir khau dao hé trong. Thuong khoang cach trong hang cach hang 1a 4 mét,
cay cach cay 5 mét, mat d6 500 tru/ha. Néu dat t6t hon thi trong mat d6 khoang 400
tru/ha, vai khoang cach hang cach hang 5 mét, cdy cach cay 5 mét.

6.2. Ky thuat trong:

Chon nhitng cdy c6 sic sdng tét, sinh trudng, phét trién binh thuong, khong bi
bénh dem trong ra ngoai déng ruong.Théao bé bau nilon, dat cay xudng hd trong,
huéng ngon cay vé phia tru caa gian. Dé thuan tién cho gac leo 18n gian d& dang thi c6
thé 1am mot cau dan bang tre, cha le, hay day nilong 1én gian ngay dau tru caa gian.
Khi cay gac duoc 40-50cm thi hudng cho gac theo cau din dé leo I1én gian. Giir am
cho cay bang cach ti rom ra quanh goc.

Néu trong cay con tir hat thi nén trong tir 2-3 cay/hd, vi kha nang ti 16 cho cay
duc:cai tir hat 12 50:50, nén néu phét hién day duc thi tién hanh cat bo, tuy vay 2-3
cay/hé thi it nhat cling con mot day cai. Mdi ho chi can 1 cay cai la dat yéu cau.

7. Ky thuat cham séc:

Cay gac la cay dai ngay, thoi gian sinh truong c6 thé tir 10 dén 15 nam, tuy theo
diéu Kién chim soc. G4c c6 thé sinh trudng va phat trién trén cac loai dat khac nhau,
trir nhitng loai dat bi phén nang, nhidm min. Nhiét @6 thich hop cho sy phét trién cua
gic 1a 28 dén 32 °C, néu nhiét dot xudng dudi 15°C thi cay cham phét trién, 14 cd thé
bi bién dang. Am d6 thich hop cho sy phét trién cta gac la tir 70 - 80%. Thong thuong
cay gac tur khi trong dén khi ra hoa, dau trai khoang 3 - 4 thang, va ciling o thoi diém
nay thi méi cd thé xac dinh duoc chinh xac day duc - day cai cua cay gac. Khi qua
duoc thu phén, thoi gian tir IGc qua hinh thanh dén luc chin thu hoach thi ciing mét
khoang 2 - 3 thang.

Hién nay dbi v&i cdy gac thi nang suit chua dugc thong ké cu thé, nhung véi
nhiing théng tin tr tdc gia Truong Vinh Hai — Vién khoa hoc K¥ thuat Néng nghiép
Mién Nam khi nghién ctu trong cly gac o Pak Nong c6 ning suét tir 22 téi 24 tan/ha.
Tuy nhién véi nhitng vuon gac c6 ché do cham soéc tot nhu ¢ Tay Ninh, ving Pong
Nam bo thi ning suat c6 thé dat trén 30 tan/ha (theo sé liéu diéu tra tir nguoi trong
gac).Va dé cay gic sinh truong, phat trién, dat nang suat tét can chi y nhiing van dé
canh tac nhu sau.

7.1. Bon phan:

a. Giai doan vuon gac kién thiét co ban:
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- Khi chuan bi hd trong: boén 16t 5-10 kg phan hitu co; 0,5 kg phan l1an (tdy
chon); 0,5 kg voi (tuy chon)

- Lan I sau tréng 10-15 ngay: bon nhir phan dam (Ure) 20 - 50 gram/gdc

- Lan 2 sau trong 1 thang: bon 100 gram Ure + 50 gram DAP cho mét gdc

- Lan 3 sau trong 2 thang: bon 100 gram Ure + 50 gram DAP cho mét goc

- Lén 4 khi ra hoa, bit dau ra trai: 150-200 gram phan hdn hop N-P-K 20-20-15
b. Giai doan Kkhai thac trai thwong pham:

Cay gic & giai doan khai thac can bon can dbi lwgng phan bon N-P-K, cé thé
tham khao cong thic 120 N — 100 P — 120 K va 2 tan phan hiru co sinh hoc cho
lha/nam.

- Lan 1 dau mia mua: /3N +1/3P +1/3K

- Lan 2 gittamiamua: 1/3N+1/3P+1/3K

- Lan 3 cudi mia mua:1/3N+1/3 P+ 1/3 K

Luu ¥ cong thirc quy d6i nhu sau:

- Phan Ure: 100 kg Ure chtra 46 kg N (dam)

- Phan DAP: 100 kg DAP chtra 16kg N (dam) + 46kg P (1an) + Okg K (kali)
- Phan Super lan: 100 kg chira khoang 16 — 20 kg P (1an)

- Kali: 100 kg Kali d6 - mudi 6t chira khoang 50 — 60 kg K (kali); 100kg Kali
trang chira 45-50kg K (kali)
7.2. Twéi nuwdc:

Cay gac c6 kha ning chiu han tét nhung néu thiéu nudc thi kha nang dau tréai bi
giam. Cay gic hdo nudc nhung khong chiu duoc Gng. Do vay, nén cung cap nudc
thuong xuyén va day du cho ciy dé dam bao su sinh trudng va phét trién tét, dac biét
trong giai doan mua kho va trong giai doan ra hoa két trai. Do am thich hop cho cay
gac phét trién 1a tir 70 - 80 %. CO thé ap dung cac phuong phap tudi khac nhau nhu
tudi phun, tudi tran hodc tudi nho giot.

7.3. Lam cé:

Cay gac trong thoi gian kién thiét co ban c6 thé con xuat hién co dai trong vuon,
nhung khi gic da phu kin gian thi co dai s& cling giam dan va tir tir bién mat. Tuy vay,
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cling phai thuong xuyén xéi x40 xung quanh hé trong dé bo ré phét trién tét va ting
hiéu qua str dung phan bon.

7.4. Cham séc tao tan:

Viéc tao tan, tia canh cho géc chi tap chung chi yéu vao giai doan sau khi gac Ién
gian, dac biét 1a giai doan cdy gic di leo gian duoc khoang 2 thang va sau mdi vu thu
hoach.

Phuong phép tia:

- Ddi voi gic trdng duge 2 thang sau khi 1én gian thi chu y huéng cac day
chinh dé cac day phan bé déu trén gian, tin dung tot khong gian trong vuon. Thudng
mdi tru sau khi kiém tra bo ddy duc thi nén dé lai 1-2 day cai la du.

- Dbi véi khoang thoi gian sau vu thu hoach thi nén cit b nhitng day gia, day
kho, hodc cac day tir cap 3 trd di, giit lai cac day chinh, khoe c6 kha ning tai sinh tét
vi chinh nhiing ddy nay s& tai sinh va mang qua rat hiéu qua.

7.5. Van dé bao vé thuc vat:

7

s Sau hai

- Bo canh cam: la bo canh cting, thuong an pha hai trong than, lam cho than bi
pht. Néu truong hop bi ning thi c6 thé 1am cho day cham phat trién, vang 14, tham chi
chét phan trén cua day. Loai con trung nay gy hai ¢ cic giai doan sinh trudong khac
nhau cta ciy gic. Phong trir bang cach xit cac loai thudc c6 ngudn gbe sinh hoc nhu
Actara, Verimec hoic c6 thé sir dung thudc hoa hoc nhu Regent 800 WP.v.v...

- Ray mém: thuong ¢ mit dudi 14 hat nhya, hai chil yéu trong giai doan cay
cOn non méi trong. Phong tri nhu doi véi bo canh cam.

- Sau xanh: gay hai ca trén 14 va trén trai. O trén trai, siu xanh gy hai tir khi
trai hinh thanh toi khi trai gan dat kich thudc 6n dinh. Ching gy hai trong sudt ca
thoi vu. Dung céc loai thudc nhoém Cuc tong hop nhu Sherpa, Sher Sai Gon, Astron-
Plus dé phun xit.

- Rép sap vay: thuong bam trén than cia gc, chung gay hai lam cdy cham phat
trién. Phong trir bang cac thuc hoa hoc nhu Regent 800 WP, Sherpa .v.v...

- Rudi duc qua: hién cé trén doi tuong gic nhung chua nghiém trong.

+ Bénh hai:

- Bénh ddm l4: do ndm Pseudope-ronopora cubensis Rostow gdy bénh. La gic
bi bénh, mit trén c6 nhiéu chim vang, mat dudi cé cac chat xam, sau d6 14 chét héo.
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Day géc bi bénh phat trién kém, khong cho qua hodc cho it qua, qua nho, phdm chét
kém. Phong tri bénh bang cach xit dung dich Benlate C, hoic Rovral, Vibensu 4%0
(phan ngan) lén 14.

- Bénh chay 14 (than thu): do nam Collectrichum lagenarium EIl and Halst gay
bénh. L4 gic bi bénh chay thanh dém hodc chay kho ca 14, phong tri gidng nhu bénh
dom 1a.

- Bénh kham 1a: do virus (CMV) gdy bénh. L4 gic bi bénh thudng bi dém
vang, xodn 14, day moc cdi coc, khong cho qua, bénh do virus giy ra khong c6 thude
tri. Phong trir bang cach nhd bo nhitng cay bi nhiém, dem di tiéu huy.

- Bénh tuyén tring: tuyén trung Meloidogyne spp lam ré, ddy gbc bi tuyén
tring pha hai tréng coi coc phat trién kém, vang cho qua hoic khong cho trai. Phong
bang cach rai mot hd 30g Furadan hodc 20g Vi-Mocap khi gieo hat hodc trong ciy
con. Pau va giira mia mua, phun thuéc Stop vao gdc dé phong tri tuyén tring, liéu
luong 50 mL/binh 16lit.

8. Thu hoach va ton trir:

Thoi gian cay gac tir khi trong dén khi cho tréi tir 3 dén 4 thang, thoi gian dau trai
dén khi thu hoach tréi tir 2,5-3 thang. Khi thu hoach géc, chi nén thu hai gac khi qua
da chin do % dién tich vo qua. Khi hai nén chon nhitng ngay nang. Dung dao bén hoac
kéo bén cit cubng trai. Qua dugc xép vao trong sot, mdi sot Vi trong lwong vira phai
dé tién van chuyén. Dudi ddy sot ci mot 16p qua lai dé mét I6p rom ra hoac 14 chudi
giit cho qua gac khoi bi bién dang, v& nat, nhat 1a khi van chuyén di xa. Qua gic can
duoc ton trit noi thoang mat trong khi chd van chuyén vé noi ché bién.

11l. XU HUONG CONG NGHE SAN XUAT NANG CAO GIA TRI SAN PHAM
TU GAC THONG QUA SO LIEU SANG CHE QUOC TE
1. Tinh hinh ding ky bao hd sang ché vé gic trén thé giéi:

Gac 1a mot loai qua giau dinh dudng nhung lai khong pho bién trén thé gidi. Vieét
Nam 14 mét trong sb it cac nuéc trong duoc loai qua nay. Nhic dén gac, nguoi ta
thuong nhac dén ham luong cac vi chat, vitamin, ...co trong né. Cac nghién ctu vé
qua gac cha yéu I tim cach tan dung cac hop chat quy gia bén trong gac dé nang cao
suc khoe, phuc vu con nguoi.

-19-



Hién nay, sang ché vé gac khong nhiéu. Theo co s& dit liéu Wipsglobal ma Trung
tam thong tin tién hanh khao sat, lugng sang ché vé gac tai CSDL nay chi c6 6 sang
ché, dugc dang ky bao ho ¢ cac qudc gia:

v' 4 sang ché dang ky bao ho tai Trung Qudc
1 sang ché ding ky bao ho tai Han Quéc

v
v 1 sang ché dang ky bao ho tai My
< Sang ché tai My:

Noi dung dé cap t6i viéc chiét xuat beta-carotene tir qua gac — mot chét chéng
oxy hoa hiéu qua, duoc tng dung vao nganh thuc pham, my pham va dugc pham.

S6 sang ché: US2004-0024275
Ngay nop don: 05/08/2002
Tac gia: Vuong Thay Lé

< Sang ché tai Han Quoc:

Noi dung dé cap t6i mot thanh phan trong gic duoc sir dung dé ngin can sy thém
an va hd tro diéu tri bénh béo phi

S6 sang ché: KR2011-0063362

Ngay nop don: 02/12/2010

Tac gia: Lee, Hyun Woo

% Sang ché tai Trung Qudc:

a. S6 sang ché: CN 101697993

Ngay nop don: 02/11/2009

Tac gia: Sun Fujun, Lin Huibin, Song Weiguo, Lu Yonghui

Sang ché dé cap téi viéc tng dung céc thanh phan trong hat Gac dé diéu tri khang
viém, thudc linh vuc Y hoc dan téc cua Trung Quéc

b. Sé sang ché: CN 101611878

Ngay nop don: 14/04/2009

Tac gia: Lu Dayan, Ye Wancheng

Sang ché dé cap t6i phuong phap tach carotenoid tir qua gac, dé ung dung vao
trong nganh thuc pham

-20-



c. S6 sang ché: CN 102813727
Ngay nop don: 09/06/2011
Tac gia: Wen Zongxuan

Sang ché dé cap toi mot loai thudc md ma thanh phan c6 sir dung bot gac. cong

dung dé chita bénh dau khép, dau co
d. Sé sang ché: CN 101152571
Ngay nop don: 09/10/2007

Tac gia: Hu Songhua | Xiao Chenwen

Nha nop don diang ky sang ché: truong dai hoc Chiét Giang — Trung Qudc

Sang ché dé cap t6i hop chat saponin chiét xuat tir hat gac c6 kha ning lam ting
hiéu qua cua vaccine 16 mém long méng khi tiém ching cho dong vat.

Trong cudn tap chi khoa hoc cua Truong dai hoc Chiét Giang (Trung Quéc) |
XUat ban vao thang 04/2007 ciing c6 bai viét dé cap téi “Extract of Cochinchina
momordica seed (ECMS)” ¢6 kha nang lam tang hiéu qua cuaa vaccine H5N1 tiém

chung cho ga.
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2. Tinh hinh ding ky sang ché vé cong nghé trich ly sir dung CO, siéu téi han
theo thoi gian:

Mt trong nhitng san pham dau ra cua gac 1a dau gac. Trong dau gac chira nhiéu
cac chat vi luong can thiét cho stc khoe con nguoi, nhu: Beta Caroten , Lycopen,
Vitamin E, ...Mot van d& dat ra cho cac san pham dau gac hién nay la voi cong nghé
ép — trich ly bang dung méi truyén théng thi ham luwong cac vi chat con lai trong san
pham 1a bao nhiéu?

Nhém nghién ciu cua khoa Cong nghé thuc pham — Truong dai hoc Néng LAm
TP.HCM d4 thir nghiém thanh cdng cdng nghé chiét xuat dau gac biang CO, siéu téi
han qui mé phong thi nghiém. Céng nghé nay cho phép thu hdi dau gac c6 ham luong
cac chét vi luong cao hon gap nhiéu 1an so véi cdng nghé truyén thong trude day.

Cong nghé trich ly sir dung CO, siéu téi han da dugc st dung trén thé gidi trong
san xuat cac san pham tinh dau va huong liéu tu nhién, cac san pham chét béo giau
ham luong DHA va EPA dé tng dung trong cac nganh cong nghiép thuc pham, dugc
pham va my pham.

Theo ngudn théng tin ma Trung tam tiép can dugc tir co so dir liéu Wipsglobal,
tir nam 1980 d3 c6 sang ché ding ky bao ho vé cong nghé trich ly sir dung CO, siéu
ti han, va tir 46 dén nay da c6 khoang 291 sang ché dang ky bao ho vé van dé nay.
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Hinh: Tinh hinh ding ky sdng ché vé cong nghé trich ly si# dung
CO; siéu tgi han theo thai gian
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Sang ché dau tién diang ky bao ho tai My, dé cap tai viéc st dung cdng nghé trich
ly siéu t&i han dé thu hoi dau va nhua cay thong

S6 sang ché: US4308200

Ngay nop don: 10/07/1980

Tinh hinh ding ky sang ché cé nhiéu bién dong, ting — giam qua cic nim nhung
nhin chung ting dan theo thoi gian, trong d6 ting manh tir nhimg ndm 2000 cho dén
nay, luong sang ché tap trung nhiéu trong 2 nim:

v' Nim 2007: 34 sang ché

v Niam 2011: 34 sang ché
3. Tinh hinh ding ky siang ché vé cong nghé trich ly sir dung CO, siéu téi han
theo cac qudc gia:

Hién nay, sang ché dang duoc ding ky bao ho & khoang 16 qubc gia trén toan thé
gidi va ¢ 2 to chirc bao ho sang ché 1a to chirc chau Au (EP) va to chic thé gigi (WO).

16 qudc gia co sang ché dang ky bao ho: Trung Qudc (CN), Han Quoc (KR), My
(US), Nhat (JP), Ptc (DE), Pai Loan (TW), Phap (FR), Uc (AU), Canada (CA),
Argentina (AR), Hungary (HU), Malaysia (MY), Ha Lan (NL), New Zealand (NZ), Ba
Lan (PL), Anh (GB)
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Hinh: Tinh hinh déing ky sing ché vé cong nghg trich ly sir dung
CO; siéu tai han theo cac quoc gia
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Luong sang ché duoc ding ky bao ho ¢ 6 qudc gia khu vuc chau A: Trung Quéc,
Han Quéc, Nhat Ban, Pai Loan, Malaysia

Luong sang ché duoc dang ky bao ho 8 qudc gia khu vuc chau Au: Puc, Phép,
Canada, Hungary, Ha Lan, New Zealand, Ba Lan, Anh

Lugng séng ché duoc ding ky bao ho & 2 quéc gia khu vuc chau My: My,
Argentina

Luong sang ché duogc diang ky bao ho ¢ 1 qubc gia khu vuc chau Uc: Uc
4.  Tinh hinh diing ky sang ché vé cong nghé trich ly sir dung CO, siéu téi han
theo bang phan loai sang ché quéc té IPC:

Vi 291 sang ché dang ky lién quan dén cong nghé chiét xuat bang CO, siéu toi
han ma Trung tdm tiép cin duoc, khi dua vao bang phan loai sang ché qubc té IPC
(International Patent Classification), nhan thiy lugng sang ché tap trung nhiéu vao
mot s6 nhom nghién ctiru nhu sau:

Dau, chét béo tir
thue vat, 16.84%

Tinh dau
thom, 4.81%

Trich ly hop chat
tr thao dugc lam
duoc
pham, 14.78%

Céc huong NC
khéc, 50.52%

i Thuc
pham, 11.00%

M§ pham, 2.06%
Ky
thuat, 15.81%

Hinh: Tinh hinh déing ky sing ché vé cong ngh¢ trich ly siz dung
CO; siéu tgi han theo bang phan logi sang ché quac té 1IPC

- Hudng nghién ctru dé cap toi cong nghé chiét xuat dau, chat béo tir thuc vt
bang CO, siéu t&i han c¢6 luong sang ché dang ky chiém khoang 16.84%. Sang ché dau
tién dang ky bao ho vao khoang nam 1991, lugng sang ché thudc hudng nghién ciru
nay dang duoc ding ky bao ho & khoang 6 qudc gia trén toan thé gioi.
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- Hudng nghién ctru dé cap téi cong nghé chiét xuit tinh dau thom biang CO,
siéu t6i han c6 luong sang ché dang ky chiém khoang 4.81%. Sang ché dau tién ding
ky bao ho vao khoang nim 2009, luong sang ché thudc huéng nghién ciru ndy dang
dugc dang ky bao ho ¢ Trung Qudc.

- Hudng nghién ctru dé cdp t6i cong nghé chiét xuat cac hop chit tir thao dugc
bang CO, siéu téi han c¢6 lugng sang ché ding ky chiém khoang 14.78%. Sang ché
dau tién dang ky bao hd vao khoang nam 1995, luong sang ché thudc hudng nghién
ctru ndy dang dugc ding ky bao ho ¢ khoang 7 qudc gia trén toan thé gisi.

- Hudng nghién ctru dé cdp t6i cong nghé chiét xuat cac hop chat tir thién
nhién bﬁng CO, siéu t&i han dé dua vao ung dung trong linh vyc thuc phrflm c6 lugng
sang ché dang ky chiém khoang 11%. Sang ché dau tién ding ky bao ho vao khoang
nam 1999, lugng sang ché thudc hudng nghién ciru nay dang duoc dang ky bao ho o
khoang 6 qudc gia trén toan thé gidi.

- Hudng nghién ctru dé cdp t6i cong nghé chiét xuat cac hop chat tir thién
nhién bang CO; siéu t6i han dé dua vao ung dung trong linh vuc my pham c6 lugng
sang ché dang ky chiém khoang 2.06%. Sang ché dau tién dang ky bao hd vao khoang
nam 2005, luong sang ché thudc hudng nghién ciru nay dang dugc ding ky bao ho ¢ 2
qudc gia 13 Han Qudc va New Zealand.

- Néu cac huéng nghién ctru trén tap trung nhiéu vé img dung cua coéng nghé
chiét xuat bang CO, siéu t6i han thi huéng nghién ctru nay nghién nhiéu vé ky thuat
va phuong phap. Luong sang ché thudc hudng nghién ctru ndy chiém khoang 15.81%.
Nam 1984 ¢6 sang ché dau tién duge dang ky bao ho & Nhat.

X/

< Tinh hinh ding ky bao hd sang ché thudc 6 huwéng nghién ciru chinh & cac

quoc gia:
Tinh hinh dang ky bao h
tai cac quoc gia

Chau A: Trung Qudc, Han Qudc, Pai
Loan, Nhat

Cong nghé (B01D-011) Chau Au va Chau M§: Puc, Phap, My
Té chtrc: EP va WO

Thue pham (A23L) Chéu A: Trung Qudc, Nhat, Han Qudc
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Chau Au va Chau My¥: Ptic, Ba Lan va
My

Dugc pham
(A61K-035, A61K-036)

Chau A: Trung Quéc, Nhat, Han Quéc,
bai Loan

Chau Au va Chau M¥: Puic va My

Td chirc: EP

DAu, chit béo tir thuc vat

(C11B-001)

Chau A: Trung Qudc, Han Qudc, Dai
Loan, Malaysia

Chéau Au va Chau My: My

T6 chirc: EP

My pham (A61K-008)

Chau A: Han Qudc

Chau Au: Newzealand

Tinh diu thom (C11B-009)

Chau A: Trung Qudc

Nhin chung, sang ché thudc cac hudng nghién ctiu chinh ( theo bang phan loai
sang ché qudc té IPC) dang duoc dang ky bao ho chir yéu ¢ céc qudc gia khu vuc chau
A, dac biét 1a 2 quéc gia: Trung Quédc va Han Quéc. Pay 1a hai quéc gia c6 sy quan
tAm ti céc loai cdy thao dugc nén co di c6 nhiéu sang ché ding ky tng dung cong
nghé trich ly biang CO, siéu t&i han dé c6 dugc cac hop chit thién nhién, dua vao Gng

dung trong cac linh vuc khac nhau, phuc vu con nguoi

< Bang thong ké hrong siang ché theo 3 giai doan:

Thap nién
80 Thap nién 90 | 2000-2013
Cong nghé (B01D-011) 6 8 32
Thuc pham (A23L) 0 2 28
Duoc pham
(A61K-035 , A61K-036) 10 33
Dau, chét béo tir thyc vat (C11B-001) 4 42
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My pham (A61K-008) 0 0 6

Tinh dau thom (C11B-009) 0 0 14

Nhin chung, luong sang ché dang ky & cac hudng nghién ciru déu ting dan theo
thoi gian cling vai su phat trién cua cac nganh khoa hoc cdng nghé.

Cac sang ché vé ky thuat va cong nghé lién quan téi chiét xuat bang CO, siéu toi
han diang ky bao ho tir nhitng nam thap nién 80 sém hon so véi cac sang ché vé ung
dung cua k¥ thuat nay trong viéc chiét xuat cac hop chat thién nhién dwa vao phuc vu
trong nhiéu linh vuc, cu thé nhu sau:

v/ Nhom sang ché vé tng dung cong nghé chiét xuat cac hop chit dau, chat béo
tir thuc vat bang CO, siéu toi han va nhoém sang ché Gmg dung cong nghé chiét suat
nay phuc vu trong nganh thyc pham, duoc pham bat dau dang ky bao ho tir nhitng nam
thap nién 90.

v/ Nhom sang ché tng dung cong nghé chiét xuat bang CO, siéu tdi han dé thu
dugc cac hop chét thién nhién phuc vu trong linh vuc my phidm va san xuat tinh dau
thom thi bat dau ding ky bao ho tir nhitng nam 2000 cho dén nay.

Theo cé4c sang ché cong bd, diém noi bat cua phuong phéap chiét xuat bang CO,
siéu tgi han la:

v' Nhiét d6 thap trong qua trinh tach chiét, do d6 khong anh hudng t6i cac thanh
phan tu nhién

v Khdng c6 du lwgng dung méi hitu co

v Giit dugc ham luong cac hop chat chiét tach cao

Véi cac wu diém néu trén, phuong phap nay dang dugc ap dung cho viéc chiét
tach cac hop chat doi hoi vé do tinh khiét dé dat yéu cau vé chét luong.

Trong san xuat tinh dau thom: Trung Quéc da c6 nhiéu sang ché ding ky bao
ho vé viéc ung dung phuong phéap chiét xuat tinh dau thom tir thién nhién bang CO,
siéu t6i han, di tir c&c ngudn nguyén liéu nhu:

v" Hoa cam (CN 101624557)
v Hoa 0ai huong (CN 103589515)

v Bac ha (CN 102559385)
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Trong linh vec my pham: di c6 mot s6 sang ché dang ky bao ho tai Han Québc
dé cap t6i viéc chiét tach cac hop chat ty nhién dua vao my pham, hd tro viéc tai tao
collagen, ngin ngita 140 hoa da, di tir ngudn nguyén liéu:

v' R& ciy nhan sam nii ctia Han Québc (KR 0040082)
v’ Thét diép dam (KR 2008-0017963)

Trong thuc pham: céc sang ché quan tdm &p dung phuong phap chiét xuat bang
CO2 siéu toi han dé thu hoi cac hop chit tao mau, mui vi cua thién nhién dua vao
thuc pham, nhu:

v Chiét xuét céc sc t6 tao mau tir 6t d6 (KR 2008-0089716)
v Chiét xuit cac hop chét tao huong tir trai cdy (KR 2006-0018204)

Trong san xuat dwgc pham: c4c sang ché quan tam téi viéc chiét xuat cac loai

duoc liéu tir thién nhién nhu:
v Chiét xuat cac hop chéat duoc liéu tir nam linh chi (CN 101683362)
v Chiét xuat cac hop chét duoc liu tir dong triung ha thao (CN 101045069)
v Chiét xuat cac hop chét tir cdy danh danh (US 7402325)

% Nhin xét:

Cong nghé chiét xuat bang CO, siéu téi han 1a mdt trong nhitng cong nghé gitp
giit lai t&i da ham lugng cac chit mong mudn trong dau gic. Sang ché vé cong nghé
chiét xuat nay dang duoc dang ky bao hd & khoang 16 qubc gia trén toan thé gidi,
trong d6 tap trung nhiéu & Trung Qudc, chiém t&i hon 50% tong luong sang ché bao
ho vé cong nghé nay trén thé gidi.

Véi wu diém 1a cong nghé sach, gitip cac hop chét sau qua trinh chiét xuat gitr lai
t6i da cac hop chat mong mudn nén di c6 nhiéu sang ché diang ky bao ho vé ung dung
cong nghé chiét xuat bang CO, siéu toi han dé thu duoc cac hop chat thién nhién phuc
vu trong nhiéu linh vuc: duogc phém, my phém, thuc phém, s

IV. PHUONG PHAP SAY, EP, VI BAO HIEN PAI - UNG DUNG VAO SAN
XUAT GAC NHAM BAO QUAN TOT HON, HAN CHE THAT THOAT HAM
LUQNG B - CAROTENE VA LYCOPENE TRONG SAN PHAM GAC

1. Phwong phap trich ly ¢é sw hd tro caa sy vi ba:
Hién nay, xu huéng trich ly 1a khong dung dung méi doc hai, mot sé nhiing
phuong phap trich ly hién dai, nhu:
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Cac phuong phap trich ly dau gac

Wdis -
o

, ¥ v
Say vi ba Sav khone khi Say vi ba
Hap Xu Iy siéuam

Ep thay lwe™  Trich ly CO, siéu t6i han® Ly tam®
v l !
!

Dau gac

Trong d6, phuwong phép trich ly c6 su hd trg cua sy vi ba da dugc nhdm nghién
ctru truong dai hoc Nong Lam khao sat va dua ra nhitng thong sb toi uu. Theo nhém
nghién ciu, siy mang bang khong khi binh thuong thi khi trich ly dau gac cé hiéu suat
thap hon so véi sy bang vi ba, hiéu suat thap hon khoang 16%. Phuong phap trich ly
c6 su hd tro caa sy vi ba 1a phuong phéap cé tinh kha thi khi ap dung ¢ quy md cong
nghiép.

Mot sb thong sé da duoc thir nghiém tai phong thi nghiém truong dai hoc Nong
Lam:

Mang hat gac = say vi ba ( cdng suat: 630W, thoi gian: 62 phat) = héap ( thoi
gian 22 phat) = ép thay luc ( &p suat 175kg/cm2) = thu duoc dau gac (B-carotene:
186 mg/100mL, Lycopene: 518 mg/100 mL, hiéu suat ép: 86%).

2. Phwong phap vi bao dau gic bang say phun:

Dau gic chua tinh luyén, c6 kha ning that thoat cac chat dinh dudng trong qué
trinh bao quan rat cao vi cac vi chét rat dé oxi hoa, nhu:  B-carotene, lycopen, ...

Vi bao dau gac bang siy phun 1a phuong phéap gitip bao quan ham luong cac Vi
chat trong dau géc, nang cao gia tri san pham.

Quy trinh tong quét vi bao dau gac da duoc thir nghiém & phong thi nghiém
truong dai hoc Nong Lam nhu sau:
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Vi bao diu gac bang phuong phap say phun-)

Whey Protein (WP) Gum Arabic (GA)
L l

Nwéccit —)
v

WP/ GA: 7/3 (w/w) —— Gilr & 4 °C trong 12 gi®»

Déng hoa: 6000 rpm/ 10 phut R

Daugac Dung d'§>ch vi bao
L J

Pdng hoa: 4000 rpn*/ 10 phuat va 500 bar

l.’ Téi wu diéu kién say phun

= —

— e 3
(Nhiétdo vao: 154°C va ra: 80°C)

Téi wu nhi twong dau

(néng dé dung dich vi bao: 29,5% va  Bét dau gac vi bao
ti 1é du 0.2)

Nhom nghién ctu st dung hai hop chat 14 Whey Protein (WP) va Gum Arabic
(GA) dé tao hdn hop vi bao, tron 2 hop chat nay véi ty 16 7 : 3 giit & 4°C trong 12 gio.

Sau d6, phdi tron dau gac vao dung dich vi bao véi ty 1& 1:5, dong hoéa &
4000rpm/ 10 phit va 500 bar. Lac nay, ta sé thu duoc dung dich nhil twong dau géc,
dung dich nay c6 thé duoc sir dung truc tiép cho nganh thuc pham.

Nhém nghién ctu tiép tuc khao sat, téi uu diéu kién say phun ( nhiét do vao:
154°C va nhiét d6 ra: 80°C), dé tao san pham bot gac, c6 kha ning ¢ng dung trong
nhiéu linh vuc.

% Két qua thu duoc cua phuong phap vi bao dau gac bang sy phun:

v

<

v
v

Hiéu qua vi bao dau: 87%
Hiéu qua vi bao -carotene: 83%
Hiéu qua vi bao: 84%

Hiéu suat say: 53% ( day la hiéu suat siy ¢ phong Thi nghiém, & quy md

cdng nghiép, mac on dinh s& cao hon va hiéu suat sé ting)
v’ Am do: 4,9%
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v Do hoa tan: 90,3% ( do hoa tan cao, dau gac c6 kha ning tan tdt trong nudc,
ring dung dé tao mau thyc pham tbt)

v Chi s6 peroxit: 4,1 meg/kg

Hinh: bgt dau gdc vi bao
co f-carotene: 720 ug/g bét, Lycopene: 1379 ug/g bot

ICT-VAST SE 'S = ICT-VAST LEI 50kv  X15000 WD 8.5mm 1um

Hinh: cdu trdc bén trong cia bgt ddu géc vi bao

-31-



3. Két luan:

- Str dung phuong phap ép véi sy hd tro caa vi song s& gilip cai thién dugc hiéu
suat ép thong thuong ( ting 16%).

- Phuong phap ép véi su hd tro cua vi séng cé thé tng dung trong san xuat & qui
mo cong nghiép.

- Dau gic ép dugc c6 chia ham luong B-carotene, lycopene cao va axit béo
khong béo hoa cao.

- Dau gic duoc bao quan thanh cdng bang phuong phap vi bao.

- Bot dau gac thu duoc dugc sir dung nhu thuc pham chire ning hoac bt mau tu
nhién c6 ham lugng dinh dudng cao.

V. KY THUAT TRICH LY TIEN TIEN SACH XANH BANG CARBONIC
SIEU TOI HAN - UNG DUNG VAO SAN XUAT DAU GAC

1. Phan tich co sé khoa hoc:

Hién nay, trén thé gidi da ap dung thanh cong cong nghé trich ly s dung CO,
si€u to1 han trong san XUt cac san phém tinh dau va huong li¢u tu nhién, cac san
pham chéat béo giau ham luong DHA va EPA dé tng dung trong cong nghiép thuc
pham, duoc pham va my pham. Cong nghé nay di ra doi cach day hon 130 nim. Nam
1861, Gore - 1a ngudi phat hién ra CO, 1ong c6 thé hoa tan comphor va naphtalen mot
cach d& dang va cho mau rat dep nhung lai kho hoa tan cac chat béo. Tir ndm 1875-
1876 Andrew - 13 ngudi nghién ctru vé trang thai siéu téi han ctua CO,, tic 1a CO,
chuyén tir trang thai long sang trang thai khi nhung van chua dat & dang khi hoan toan
ma ¢ diém gitra cta hai trang thai long- khi.

Niam 1920 — 1960 hang loat cac cong trinh nghién ciru vé dung méi ¢ trang thai
siéu t6i han ra doi. Mic du vay CO, van duoc lya chon dung trong phuong phap nay
vi ¢6 céc tinh chat ma dung méi khac khong co. Cho dén thap ky 80, cong nghé CO,
siéu to1 han mo1 that su phé) bién va duoc nghién ctru mot cach sau rong hon.

Dbi véi mot chat thong thuong, dudi mdi diéu kién nhat dinh ching s& ton tai ¢
mot trang thai ndo do6 trong 3 trang thai ran, 1ong hodc khi. Néu nén chat khi t&i mot
ap suat du cao, chat khi s& hoa long. Tuy nhién, c6 mot gia tri &p suat ma ¢ do, néu
nang dan nhiét do 1én thi chét long cling khong thé try vé trang thai khi, ma roi vao
mot vung trang thai dic biét goi 1a trang thai siéu t6i han (supercritical). VAt chét ¢
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trang thai ndy mang nhiéu dic tinh cta ca chét khi va chit 1ong, nghia 1a dung méi d6
mang tinh trung gian gitta khi va long.

P a
7
Ran =
Long
Pc
TP CP

TP-diém ba
CP-diém t&i han

Khi T, -nhiét 6 t6i han
P. —ap suat toi han

>
) e T

gian dé nhiét do-4p suéat cia mét don chéat

CA4c thong sb téi han ctia mot s6 lwu chat

Component Te (K) Pc (MPa)
Ethylene 2824 5.04
Carbon dioxide 304.1 7.38
Ethane 3053 487
Propane 369.8 4.25
n-Hexane 5075 3.01
Acetone 508.1 470
Isopropanol 508.3 4.76
Methanol 5126 8.09
Ethanol 5139 6.14
Ethyl acetate 5232 3.83
Water 647.1 22.06

(Brunner, 1994)
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Trong cac luu chat & day, CO, c6 céc thong sé nhiét do va ap suat téi han Iy
tuéng, khdng anh huong téi ham luong cac chét can trich nhu: caroten, lycopen, ...

v" Nhiét do toi han: 304.1K
v' Ap suat: 7.38 Mpa

CO, siéu t6i han c6 trang thai nim gitta pha long va pha khi. Do dé, né vira c6
kha ning hoa tan nhu chét 16ng, vira c6 kha ning truyén khdi nhu chat khi.

K3 thuat trich ly biang CO, siéu ti han, c6 dic diém:

v' Sir dung ngudn CO, c6 sin, tir phu pham cta nganh cong nghé 1én men ( gia
thanh r¢é)

v’ CO, la khi tro, khong doc. Py dugc xem 1a dung moi san xuat thuc pham an
toan, dugc thé gio1 chép nhan

Ky thuat trich ly bang CO, siéu téi han, gém cac budc sau:

v' Khi CO, dua vao budng lam lanh dé hoa léng, sau d6 diéu chinh thong sb ap
suat toi trang thai ti han.

v' Vit liéu trich dua vao trong budng trich. CO, siéu tdi han tiép x0c véi cac
chat trich mong muodn, hoan tan ching.

v' Sau @0, tai budng trich s& giam ap sudt xuéng, CO, chuyén thanh dang khi,
bay ra ngoai, cht trich mong mudn duoc giit lai va dua ra ngoai.

Mtrc d6 hoa tan cua chat tan vao trong CO2 siéu téi han phu thudc vao su khac
biét gitra hé s6 hoa tan cta luu chit va cta chat tan.

Mot chat c6 thé tan vao trong CO, siéu téi han khi:

161-82|<1.7-2.0 hoic 61/852 <0.5

5 :1-25\/E Prsr .
pr.L -

Trong do, o1 1a 6 hoa tan cua luu chit CO, siéu téi han va 82 1a d6 hoa tan cua
chat mong muén.
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Nhu véy, qua cong thirc trén c6 thé thiy, chi can diéu chinh nhiét 46 va ap suit
dé d6 hoa tan cta luu chat CO, siéu tGi han gén voi d6 hoa tan cua chét mong mubn
thi kha nang thu hoi, trich ly céac chét mong mudn thuin tién, d& dang hon.

Bang 1: hé s hoa tan ctia céc loai lipid tim thay trong d&u thuc vat

Loai Lipid Hé s6 hoa tan Loai Lipid Hé s6 hoa tan
(calmfcmw) (calmfcmm)
Hydrocarbon 8.34 Diacylglycerol 9.45
Carotenoid 8.72 Sterol 9.52
Tocopherol 8.86 PC 9.77
Triacylglycerol 8.91 Monoacylglycerol 10.2
Axit béo 9.10 Pl 12.05

(Montanari et al., 1996 va King, 2002).

2. Phat trién cong nghé CO, siéu téi han & cac quoc gia:
Cong nghé trich ly sir dung CO, siéu téi han di dugc img dung ¢ nhiéu qudc gia:

- O An Do: cong nghé nay dung dé chiét xuat tinh chét trong gia vi va thao
duotc.

- O New Zealand, Ba Lan: tmg dung cong nghé nay dé trich cac hop chét trong
hoa hublong va thao dugc.

- O Tay Ba Nha: tng dung cong nghé dé xtr 1y nut ban ruou vang nham loai bo
cac hop chét gdy anh huong dén huong vi ruou.

- O Puc, Y: tng dung dé loai caffein trong tra, ca phé.
- O Pai Loan dung dé xtr Iy thudc trir siu trong gao cho san pham gao “sach”.

- O Han Qudc tmg dung dé san xuat ddu mé khong 13n cac protein giy di ing c6
trong me.

-35-



AN PO Gia vi & Thio duoc
Nha may da nang 3 x 300 lit, 350 bar

SOCRATES Intensive Course. 8-23.7.2006. Lisbon

NEW ZEALAND (nam 2002) Hoa hublong & Thio duogc
Nha may da nang: 3 x 850 lit, S50 bar

SOCRATES Intensive Course. 8-23.7.2006. Lisbon
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TAY BAN NHA ( nam 2005) X Iy nit ban ruou vang
3 x 8.300 1it / 150 bar / 15.000kg/h CO,

SOCRATES Intensive Course, 8-23.7.2006. Lisbon

BA LAN Nhua hoa Hublong

SOCRATES Intensive Course. 8-23.7.2006. Lisbon
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PAILOAN Xitly thuoc trir siu trong gao
3 x 5,2 m3, 550 bar, 90 tan/ngay

SOCRATES Intensive Course, 8-23.7.2006. Lisbon

HAN QUOC Dau Me
3 x 2.500 lit, 550 bar

i

SOCRATES Intensive Course. 8-23.7.2006. Lisbon
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3. Nghién ctru cong nghé CO, siéu téi han - Ung dung dé trich ly dau gic &
truong dai hoe Nong Lam TP.HCM

Trich ly bang CO, siéu téi han d3 dugc &p dung tir 1au trén thé gisi. Tuy nhién, &
Viét Nam, cdng nghé nay con méi. Nhom nghién ctu cua truong dai hoc Nong Lam
d4 thuc hién dé tai, 4p dung cong nghé CO, siéu téi han dé trich ly dau gac.

Hinh: Thiét bj trich ly bang CO, siéu téi han ¢ quy mé phong thi nghigm

3.1. Cac ndi dung nghién ciru trong dé tai:

N@i dung nghién ciu 1: Khao sat anh hudng cua cac qué trinh so ché dén hiéu
suit trich ly va chét lugng cua ché pham dau géc:

- Khao sat anh huong ctia qua trinh sy dén hiéu suit trich ly va chat luong dau
gac.

- Khao sat anh huong cua kich thuéc mang hat gic dén hiéu suét trich ly va chét
lwong dau gac.

- Khao sat anh hudng cta xir Iy enzyme dén hiéu suét trich ly va chat lugng dau
gac.

Noi dung nghién cieu 2: Khao sét ly trich phan doan dau gic bang ki thuat
chiét xuat véi Carbonic siéu téi han:

- Khao sat anh hudng cta ap suat dén dén hiéu suat trich ly va chét luong dau
gac.
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- Khao sat anh huong cua nhiét do dén dén hiéu suit trich ly va chat luong dau
gac.

- Khao sat anh huong cta téc d6 dong CO, dén hiéu suét trich ly va chat luong
dau gic.

- Xay dung quy trinh trich ly dau gic bang k§ thuat carbonic siéu t6i han.

Néi dung nghién ciu 3: Panh gia chat lugng ché pham dau Géac thu dugc bang
k§ thuat Carbonic siéu toi han so vai cac dau Gac trich ly bang céc ki thuat khéc:

- So sanh hiéu suét trich ly, ham lugng carotene, lycopene, vitamin E v&i
phuong phép ép va trich ly bang dung méi hitu co

Néi dung nghién cieu 4: M6 hinh héa qué trinh trich ly dau Gac su dung ky
thuat chiét xuat bang Carbonic siéu téi han:

- Xay dung m6 hinh qua trinh trich ly ddu Géac bang k¥ thuat Carbonic siéu t6i
han theo cac mo hinh cua Chrastil, Sovova va VT II.

- Panh gia chi phi san xuat dau Gac bang k¥ thuat Carbonic siéu téi han.

3.2. Két qua khio sat anh hwéng ciia cac qua trinh so ché dén hiéu suat trich ly
va chat chat lwong cia ché pham dau Gac:

a. Anh huéng cia nhiét dd sady mang gac truéc khi trich:

O nhiét d6 50°C xtr Iy mang géc trude khi trich 12 tot nhat

1
o 0.8
<
L
= 06 ——B60°C
E]
Pl — o
2 o4 55°C
g2 50°C
o 5
3 02 ——45°C
—8—-40°C
D .4
0 20 40 60 80 100 120 140
Thoi giantrich (phut)
6 5
= =]
E s E
2 2
“Q 4 .(B
® ——60°C w ——60°C
g 3 R r= P
§ 55°C £ 55°C
8 o 50°C g 50°C
g ; ——45°C - ——45°C
- £
3 —m— 40°C 5 &—40°C
5
0 a
0 20 40 60 80 100120140 0 20 40 60 80 100 120 140 s
Thei gian trich (phat) Theai gian trich (phat) )
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b. Anh hwéng ciaa kich thwéc mang gac trudéc khi trich:
Kich thugc mang gac khoang 0.45mm 1a phu hop cho trich ly mang gac

0.8
3
= 06
.2
«% 0.4 -
= =—4=0.49 mm
2 —=—0.45mm
g 02 4037
] . mm
0 — .
0 30 60 90 120 150 180
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35
- o
]
E E 3
= =]
o
*5 _g 25
5 g
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£ ~4—0.37 mm 2 ~4—0.37 mm
: & 05
3 3
T T T T T 1 U
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Thai giantrich (phut) Thai giantrich (phut) B

c. Anh hwéng caa xir ly enzyme truéc khi trich:
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Nhém nghién ciru nhan thiy, & quy md cong nghiép, khong can xir Iy enzyme
trude khi trich vi so sanh gitra hiéu qua dat duogc va chi phi thi khong dat duoc hiéu
qua vé mat kinh té.

3.3. Két qua khao sat ly trich phan doan diu gac biang ky thuat chiét xuat véi
Carbonic siéu téi han.

a. Anh hwéng cia nhiét d@o:
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Hinh. Nf")ng dd carotene va Vitamin E & cac phén doan riéng & céc diéu kién nhiét d6 khac nhau & 200 bar
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b. Anh hwéng cia &p suit trich:
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B 50 (kg/kg.h)
m 70 (kg/kg.h)
90 (kg/kg.h)

phan doan 60 phut phan doan 120 phut phan doan 180 phut

Hinh Néﬂg do lycopene ¢ cac phan doan dau trich tit mang gac
0 cac dieu kién toc do dong khac nhau (ap suat 400 bar, nhiét do trich 50°C)

d. Anh hwéng caa nhiét dp say:

Nhom nghién ctu da xay dung dugc mdi quan hé giita nhiét do, ap suat va thoi
gian trong viéc trich ly dau gac

Phuong trinh hdi qui bac hai dbi véi hiéu qua trich ly dau gac Y, khéi luong
carotenoid tong Y, vitamin E tong Y3 nhu sau:
Y= 91,86 +14,13X, + 8,14 X; - 10,86X22 - 7,33X,X3
Y, = 18,20 + 1,74X; + 7,17X, + 2,39X; - 1,41X,* - 2,04X5% + 2,78 X, X, - 0,88X,X3

Ys;= 16 +4,01X; +8,62X, + 3,65X5 + 4,02X X, + 1,28X X35 + 1,2X,X3
Nhom nghién ciru da thir nghiém véi cac so liéu sau: ap suat: 400 bar, nhiét do
trich ly: 60°C, Thoi gian trich ly: 90 phat. Két qua nhu sau:

Chitiéutheodsi | Clatridwdodncia | o 4y nohiem
mo hinh
Hiéu qua trich ly dau gac (%) 90,45 91,52
Khdi lugng carotenoid tong (mg) 26,14 23,00
Khéi lugng vitamin E tong (mg) 28,21 24,04
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3.4. Két qua danh gia chit lwong ché pham diu Géc thu dwec bang ky thuat
Carbonic siéu téi han so véi cac dau Gac trich ly bang cac k¥ thuat khac

Phwong phap trich ly dau gac
Chitieu theo doi Ep gia nhigt* Dung moi * Carbonic siéu téi han
(1,5 kG/cm?) (trong 18h) (400 bar, 60°C)
Higu qua trich ly (%) 78,3 96,5 91,52
[-carotene (ppm) 1930 3200 9290
Vitamin E (ppm) 275,6 3154 1419,9
C'E;nsg’q‘(’)ir/‘;z')de 6,6 5,4 1,35

Theo két qud b&o cdo Dy &n cdp bg “Hoan thién cong nghé va san xudt thiz nghiém dau mang
gdc va dau hat gdc cia Vi Bic Chién va cong su (ndm 2008), Vién Cong nghiép thuc pham, Bé
Cong Thuong.

3.5. Két qua mo hinh héa qua trinh trich ly dau Géc sir dung ky thuat chiét xuat
bang Carbonic siéu t6i han

a. Phwong trinh Chrastil ¢6 dang nhu sau:
K D
C=p" exp( T +E)

Trong d6 C ndng do chat trich trong CO,, p (g/1) 1a ti trong CO,, T (K) 1 nhiét do
trich, k 1a sé lugng phan tir luu chat trung binh, D 1a hing sé phu thudc vao nhiét
luong solvat hda va E 1a hang s phu thudc vao khéi lugng phan ta va nhiét d6 nong
chay cua cau tir trich ly va ctia luu chét siéu.

-4474,72

C=p>"exp( -50,81) (g diu gic/ 100g CO,)
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b. MO0 hinh Sovova:

50

[ (W% ] f=N
(] o) o)

Hiéu suét trich ly (%)

[
Q

IS P == e G |
.
1 w/
.
0 30 60 90 120 150 180

Thai giantrich (phut)

Hinh. Comparison So sanh gié tri thac nghiém va gia tri mé phéng bai mo hinh solvova trich ly
bai CO; siéu tgi han tai (¢) 400 bar, 70°C; (A) 300 bar, 70°C; (m) 300 bar, 40°C;
(---) theo md hinh Sovova.

Bang: Cac hé s6 dwoc thiét 1ap déi véi trich ly dau gic bang

CQO; siéu tai han sir dung md hinh Sovova.

Ap suat Nhiét do teer Qcoz Kya Kxa
(bar) (°C) (s) 10° (kg/s) 10%(s™) 10% (s ™)
400 70 679 4.23 6.22 4.72
400 60 1050 4.27 3.72 3.24
400 50 1090 4.23 4.14 3.15
400 40 1250 4.22 3.69 2.81
300 70 2428 4.22 4.36 3.17
300 60 2085 4.24 3.91 3.95
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300 50 1919 4.21 3.99 4.06
300 40 1802 4.23 3.57 4.53
c. Mo hinh VT-II:
50
40 /ﬁ 3 * %
2 n
> Y
= 30 4 /
2 * 3
T #x
10 //
[
0 !‘ T T T T T 1
0 30 60 90 120 150 180
Thai giantrich (phut)

Hinh: So sanh gia tri thec nghigm va gia tri moé phéng béi moé hinh VT - 11 trich ly béi CO;
siéu tai han tai (¢) 400 bar , 40°C; (m) 300 bar, 40°C; (---) theo mé hinh VT — 11

Can bang vat chat dbi voi pha luu chét la:

—-D cclz) ) 1-

(t o g
Va cn bang vat chat d6i vai pha ran a:

: ot

e z)-&lz)
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Can bang chat trich giira pha luu chat va pha rin

K(,)=

O..

F

tol‘

K(c )=k, exp_r“'l

Hé s truyén khdi toan phan:

Pr | BiK(s )
;‘_OG 6
pi— PERE
Ds:
Bang: Cac hé s6 dwoc thiét 1ap d6i véi trich ly dau gic bang
CO, siéu tai han sir dung moé hinh VT- 11
Théna sé | Pon vi 400 bar 400 bar 400 bar 300 bar 300 bar
g ‘| 60°C 50°C 40°C 50°C 40°C
g - 0.65 0.65 0.65 0.65 0.65
Ky - 4.01x107 | 5.37x102 | 4.55x10° | 3.31x10? | 3.19x107°
K, - 3.96x10" | 3.36x10" | 3.50x107 | 3.21x10" | 3.48x10*
K - 9.07x10° | 1.54x102 | 1.24x102 | 1.00x107? | 8.80x107
Dax m?/s | 2.38x10° | 3.15x10° | 4.34x10° | 8.09x10° | 9.36x10°®
B m?/s |5.81x10° | 4.87x10° | 4.08x10° | 3.74x10° | 3.32x10°
Re - 6.17 5.51 4.99 6.34 5.72
Sc - 365.7 468.2 610.3 678.5 813.6
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sh i 6.09 6.09 6.09 6.09 6.09

3.6. Xdc dinh chi phi cho mét don vi sian phdm ¢ quy md phong thi nghiém

Bang: Tinh toan chi phi san xuit cho 100 kg dau mang gic
san xuat bang carbonic siéu t¢i han

TT | Npidungchi | Ponvi | Khéilwgng | DPon gia (I.gighdgﬁg)
1 Mang gic Kg 246 300 73.800
2 Cong lao dong Cong 2 200 400
3 Nuéc m’ 40 15 600
4 Bao bi Céi 5 60 300
5 Chi phi van hanh 100 12 1.200
6 | Chiphikhau hao 100 20 2.000
Tong 78.300
Gia thanh 1kg dau gic 783

3.7. Két luén:
- Céc qua trinh so ché:
v' Nhiét d6 say mang Géc 50°C.
v' Kich thudc mang Géc dsg thich hop 13 0,45 mm.

v' Sir dung enzyme dé xir Iy dau gic trude khi trich ly bang CO, siéu t6i han s&
khong hi¢u qua
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- V& trich phan doan diu Gic bing k¥ thuat chiét xuat véi Carbonic siéu t6i
han:

v' O 4p suét 200 bar ham luong dau thu hdi khéng cao. Nhung c6 thé sir dung
trong truong hop dé phan doan dau géc c6 ham luong vi chit cao vuot troi.

v' Ap suat 300 bar va 400 bar thich hop cho viéc trich ly dau tir mang hat Géc.
Tuy nhién khéng nén st dung trén mtc 400 bar néu mudn tmg dung trong céng
nghiép san xuat.

v Vi dau Gac, ché d6 CO2 trich thich hop duoc dé nghi 1a 400 bar 60°C, tde
d6 dong CO2 téi wu 1a 70 (kg/kg.h), thoi gian trich ly 90 phut.

v Hiéu suat thu hoi cao

v' Chét luong ché pham dau gic thu duoc bang phwong phép carbonic siéu t6i
han cao hon va t6t hon khi so sanh vé6i dau géc trich ly bang phuong phap ép gia nhiét
hoac st dung dung moi hitu co.

e Hiéu qua trich ly dau gac: 91,5 %

e Nong do p-carotene 7161 ppm:; ; lycopene 8058 ppm va vitamin E 6406
ppm.

e Chi s6 peroxide: 1,35 meqO,/kg.
v' Ubc tinh chi phi san xuat dau gac 1a 783.000 VNB/kg dau.
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