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Linh vye ky thuét dwoe dé cap
Sang ché dé cap dén diu chira mot hodc nhidu axit béo da bit bdo hoa c6 it nhét
4 lién két doi.

Tinh trang ky thuit ciia sang ché

Dau chira axit béo da bit bdo hoa (polyunsaturated fatty acid: PUFA) c¢6 thé
oxy héa va trd nén c¢6 mui 6i trong qua trinh bao quan. Piéu nay din dén hwong vi va
mui vi khé chiu trong dau ciing nhu trong cdc san phim ma trong d6 dau nay dugc dua
vao. PUFA ¢6 4 hoic nhiéu hon 4 lién két doi C-C c6 thé kém én dinh vé mit oxy héa
hon PUFA ma c6 sb lién két di it hon. Ngoai ra, su ¢6 mit ciia cac kim loai, nhu sét,
¢6 thé 1am ting toc d6 ma & d6 dau chira PUFA oxy hoa.

Chuyén gia trong linh vuc k¥ thuat nay da nd luc lam gidm mirc d6 oxy hoa cla
dau chtra PUFA bing cach st dung cac phuong phap khic nhau bao gdm dua dan xuét
axit ascorbic vao, nhu ascorbyl palmitat két hop véi lexitin. Tuy nhién, vin con ¢6 nhu
cau vé& ddu chira PUFA én dinh hon v& mit oxy hoa.

Hién nay ngudi ta da phat hién ra rang, viéc két hop cac din xuét axit ascorbic,
nhu, ascorbyl palmitat vé6i lexitin s& lam gia ting mirc d6 oxy hoa ciia dau chira 30% it

nhét mot PUFA ¢6 4 hoic nhiéu hon 4 lién két doi cacbon-cacbon.

Bin chat k§ thuit ciia sing ché
Do d6, sang ché s& d& xuét cic phuong an khong lam gidi han sau day. Cac
phuong én dugc md ta trong sdng ché nay c6 thé dugc két hop hodc phan chia mot cach
thich hop d tao ra phwong an két hop phu dé bao gdm céc phuong 4n bd sung can thiét.
Sang ché dé cap dén dau chira mot hodic nhiéu axit béo da bat bdo hoa c6 it nhit
4 lién két dbi.
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M5 ta vit tit cic hinh v&

Fig.1 1a dd thi mé ta gia tri cdm quan huong ca theo thoi gian ctia diu theo cac
Vidu 7a, 7b, 7c, 8e, va 8f.

Fig.2 14 d6 thi mé ta gi tri cdm quan hwong c4 theo thoi gian ciia dau theo céc
Vidu 7a, 7d, 7e, va 8b.

Fig.3 1a dd thi mo ta gia tri cam quan huong cé theo thoi gian ctia dau theo cac
Vidu 7a, 71, 7g, va 8c.

Fig.4 12 d6 thi mé ta gi4 tri cdm quan hwong c4 theo thoi gian cua dau theo cac
Vidu7a, 7h, 7i, va 7.

Fig.5 1a dd thi mo ta gia tri cam quan huong cé theo thdi gian ctia dau theo cac
Vidu 7a, 7c, 7k, va 8a.

Fig.6 1a dd thi m6 ta ndng do cua sit (ppb) chira trong ddu hau nhu khéng cké
lexitin (Vi du 7a, 7c, 7h, 8a-c, va 8f) dbi véi dau chira hon hop tocopherol, ascorbyl
palmitat, va lexitin (Vi du 7b).

Fig.7 1a d6 thi mé ta gia tri cdm quan huong ca theo thoi gian ctia dau theo cac
Vidu 7a, 8d, va 7m.

MO ta chi tiét sang ché

Sang ché dé xuét diu chira (1) it nhét 30% trong luong mot hodc nhiéu axit béo
da bét bdo hoa c6 it nhit 4 lién két doi; (ii) it nhit mot chit chdng oxy héa thi nhét; va
(iii) it hon khoang 1000ppm lexitin.

Sang ché @& xuit ddu chira (1) it nhét 30% trong lugng mot hodc nhiéu axit béo
da bat bdo hoa c6 it nhét 4 lién két doi; (ii) it nhat mdt chit chdng oxy héa thir nhét; va
(iii) it hon khoang 750ppm chét chéng oxy héa thir hai dugc chon tir din xuét axit
ascorbic.

Sang ché dé xuét diu chira (i) it nhit mot axit béo da bit bdo hoa cb it nhét 4
lién két doi; (ii) it nhat mot chit chdng oxy hoa thir nhit; va (iii) it hon khoang 30ppb
sit. Mot cach tuy y, du chira it nhét 30% trong lugng mdt hodc nhidu axit béo da bét
bao hoa c6 it nhat 4 lién két doi.

Séng ché @& xuét dau chua (i) it nhét khoang 30% trong lugng mot hodc nhiéu

axit béo da bat bdo hoa co it nhat 4 lién két d6i cacbon-cacbon; (ii) it nhat mot chét
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chdng oxy hoa thir nhét; va (iii) phuong tién dé 1am cai thién do dn dinh oxy héa, trong
d6 dau nay c6 huong ca nhé hon 1,5.

Nhu dugce st dung & day, % trong lugng mdt hodc nhiéu axit béo da bit bao
hoa ¢6 it nhét 4 lién két d6i duoc biéu thi lién quan dén téng trong luong cia toan bd
céc axit béo trong dau.

Nhu dugc st dung & day, % trong lugng mot hodc nhidu axit béo da bat bio
hoa dung dé chi phan trim trong luong ctia toan bd cac axit béo da bt bdo hoa c6 it
nhét 4 lién két doi c6 mit trong dau.

Nhu dugce st dung & day, % trong luong cia mdt axit béo cu thé hozic hdn hop
bat ky ciia axit béo cu thé nay dugc bidu thi lién quan dén tdng trong luong cia toan bd
céc axit béo trong dau.

Thuét ngit “hau nhu khéng chtra” khi dugc sir dung dé mé ta lexitin tirc 14 nhé
hon hoic bing khoang 150ppm, khoang 15ppm, khoang 10ppm, khoang Sppm, khoang
Ippm, va khoang Oppm.

Thuat ngit “hau nhu khong chira” khi dugc st dung d& mo ta din xuit axit
ascorbic tirc 12 nhé hon hodc bing khoang 3ppm, khoang 2,5ppm, khoang 2ppm,
khoang 1,5ppm, khoang 1ppm, khoang 0,5ppm, khoang 0.

Thuat ngit “khong chtra” khi duoc st dung dé mo ta lexitin hodc din xuit axit
ascorbic tirc 1a khong cé mét lugng phat hién duoc.

Thuét ngt “lexitin” khi dugc st dung & day bao gém, vi dy, lexitin hudng
duong, lexitin diu nanh, lexitin trimg, va hdn hop clia ching. Theo mot phwong 4n, dau
dwoc mod ta trong sang ché nay chira it hon khoang 1200ppm lexitin, nhd hon khoang
1000ppm lexitin, nhé hon 750ppm lexitin, nhé hon khoang 500ppm lexitin, nhé hon
khoang 250ppm lexitin, hodc nhdé hon khoang 200ppm lexitin. Theo mét phuong an,
diu dugc mo ta trong sang ché nay khong chira lexitin. Theo phwong an khac, ddu duoc
md ta trong sang ché nay hau nhu khong chira lexitin.

Theo phuong 4n khéc, ddu duge mé ta trong sang ché nay c6 ham luong sét 1a
nhé hon khodng 30ppb hoic cu thé hon nhé hon hogic bing khoang 25ppb, 20ppb,
15ppb, 10ppb, Sppb, 1ppb, 0,5ppb, hodc 0,2ppb. Theo phwong 4n khac, ham lugng st
1a Oppb.

Thuét ngit “chat chéng oxy hoéa” khi duoc st dung & ddy bao gbm, vi du, din

xuét axit ascorbic, tocopherol, dich chiét tra xanh, va/hodc hdn hop cta ching.
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Theo m{t phuong an, chét oxy hoa 1a chit oxy héa thtr nhit dugc chon tir
tocopherol, dich chiét tra xanh, va/hodc hdn hop ctia chiing. Theo phuong 4n khac, chit
oxy hoa 14 chat chdng oxy héa thir hai dwgc chon tir ddn xudt axit ascorbic.

Thuét ngit “dan Xuét axit ascorbic” khi dugc st dung & day bao g?)m, vi du, axit
ascorbic, ascorbyl palmitat, ascorbyl stearat, va/hoic hdn hop cta ching. Theo mot
phuong 4n, dan xudt axit ascorbic 13 ascorbyl pamitat.

Theo phwong 4n khéac, din xuit axit ascorbic ¢c6 mit trong diu dugc md ta
trong sang ché nay véi lwong nim trong khoang tir Oppm dén 50ppm, khoang tir Oppm
dén 250ppm, khoang tir Oppm dén 300ppm, khoang tir Oppm dén 400ppm, khoang tir
Oppm dén 750ppm, khoang tir 50ppm dén 250ppm, khoang tir 50ppm dén 300ppm,
khoang tir 50ppm dén 400ppm, khoang tir 50ppm dén 750ppm, khoang tir 250ppm dén
750ppm, khoang tir 250ppm dén 400ppm, khoang tir 250ppm dén 300ppm, khoang tir
300ppm dén 400ppm. Theo phwong 4n khac nita, ddu dugc md ta trong sang ché nay
chira it hon khoang 750ppm din xuét axit ascorbic, nhd hon khoang 400ppm din xuét
axit ascorbic, nho hon khoang 300ppm din xuét axit ascorbic, nhé hon khoang 250ppm
din xut axit ascorbic, hoic nhé hon khoang 50ppm din xuét axit ascorbic. Theo
phuong 4n khac nita, ddu dugc mo ta trong sang ché nay hau nhu khong chira din xuét
axit ascorbic. Theo phuong 4n khac, dau dugc mo ta trong sang ché nay hau nhu khong
chira ascorbyl palmitat. Theo phuong an khéc, diu duoc md ta trong sang ché nay chia
khoang 250ppm din xuit axit ascorbic. Theo phuong an khac, diu dwgc mod ta trong
sang ché nay chira khoang 250ppm ascorbyl palmitat. Theo phuong an khéac, diu duge
mb ta trong sang ché nay khong chtra din xudt axit ascorbic. Theo phuong 4n khéc, diu
khong chira ascorbyl palmitat.

Theo mdt phwong 4n, diu dwoc mb ta trong sang ché nay hau nhu khong chta
d4n xuét axit ascorbic va hau nhu khong chira lexitin. Theo phwong 4n khac, dau dugc
mb ta trong sang ché nay hiu nhu khéng chira ascorbyl palmitat va hau nhu khong chira
lexitin. Theo phuong 4n khac, dau khéng chtra din xuét axit ascorbic va khong chua
lexitin. Theo phwong 4n khac nita, ddu khong chira ascorbyl palmitat va khong chira
lexitin.

Theo phuwong 4n khéac nita, it nhit mot chit chéng oxy hoa thu nhit 1a
tocopherol. Theo phuong 4n khéc, it nhit mot chit chéng oxy héa thir nhét 1a

tocopherol bd sung. Theo phuong 4n khac nita, it nht mot chét chdng oxy hoa thir nhét
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1a tocopherol hdn hop. Theo phuong an khac, it nhit mot chit chéng oxy hoa thu nhét
l1a dl-a-tocopherol, d-o-tocopherol, B-tocopherol, y—tocopherol, &-tocopherol, o-
tocotrienol, B- tocotrienol, y—tocotrienol va §-tocotrienol, hodc hdn hop clia chung.

Theo phuong 4n khéc, thuét ngit “tocopherol”, tirc 1 chit ddng phan bit ky cua
tocopherol (hodc hdén hop ciia né), bao gdm, nhung khong giéi han & dl-a-tocopherol
(tirc 13, tocopherol tdng hop), d-a-tocopherol (tirc 13, tocopherol ty nhién), p-, y-, va &-
tocopherol dl-a-tocopherol, va a-tocotrienol, pB-tocotrienol, y-tocotrienol va &-
tocotrienol.

Theo mdt phuong 4an, ddu dugc md ti trong sang ché nay c6 thé chira
tocopherol v6i lwgng ndm trong khoang tir 900ppm dén 3400ppm, khoang tir 900ppm
dén 2400ppm, khoang tir 900ppm dén 2000ppm, khoang tir 900ppm dén 1700ppm,
khoang tir 900ppm dén 1400ppm, khoang tir 1400ppm dén 3400ppm, khoang tir
1400ppm dén 2400ppm, khoang tir 1400ppm dén 2000ppm, khoang tir 1400ppm dén
1700ppm, khoang tir 1700ppm dén 3400ppm, khoang tir 1700ppm dén 2400ppm,
khoang tir 1700ppm dén 2000ppm, khoang tir 2000ppm dén 3400ppm, khoang tir
2000ppm dén 2400ppm, hodc khoang tir 2400ppm dén 3400ppm. Theo phuong &n
khac, ddu dugc mo ta trong sang ché nay chira it hon khoang 3400ppm tocopherol, nhd
hon khoang 2400ppm tocopherol, nho hon khoang 2000ppm tocopherol, nhé hon
khoang 1700ppm tocopherol, nhé hon khoang 1400ppm tocopherol, hodc nhd hon
khoang 900ppm tocopherol. Theo phwong 4n khéc nita, ddu dwgc mod ta trong sang ché
ndy chira it nhit khoang 900ppm tocopherol, it nhit khoang 1400ppm tocopherol, it
nhét khoang 1700ppm tocopherol, it nhit khoang 2000ppm tocopherol, it nhit khoang
2400ppm tocopherol, hoic it nhat khoang 3400ppm tocopherol. Theo mdt phuong an,
diu dugc md ta trong sing ché nay chira khoang 1400ppm tocopherol, khoang
1700ppm tocopherol, hodc khoang 2400ppm tocopherol.

Thuét ngit “tocopherol bd sung” khi dwoc st dung & diy bao gdm cac chit
dong phan va cac din xuét cta tocopherol ma dugc thém vao diu dugc mé ta trong
séng ché nay. Tocopherol bd sung, bao gdm, vi du, a-tocopherol, dl-a-tocopherol, d-a-
tocopherol, B-tocopherol, y-tocopherol, 8-tocopherol, a-tocotrienol, B-tocotrienol, y-

tocotrienol , 8-tocotrienol, D-a-tocopherol, D-B- tocopherol, D-y- tocopherol, D-6-

tocopherol, va/hodc hdn hop clia ching.
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Theo phuong 4n khac, diu dugc mé ta trong sang ché nay c6 thé chira
tocopherol bd sung véi lugng nim trong khoang tir Oppm dén 2500ppm, khoang tir
Oppm dén 1500ppm, khoang tir Oppm dén 900ppm khoang tir Oppm dén 800ppm,
khoang tir Oppm dén 500ppm, khoang tir 50ppm dén 5000ppm, khoang tir 500ppm dén
3500ppm, khoang tir 500ppm dén 2500ppm, khoang tir 500ppm dén 1500ppm, khoang
tir 500ppm dén 900ppm, khoang tir 500ppm dén 800ppm, khoang tir 300ppm dén
700ppm, khoang tir 800ppm dén 2500ppm, khoang tir 800ppm dén 1500ppm, khoang tir
800ppm dén 900ppm, khoang tir 900ppm dén 2500ppm, khoang tir 900ppm dén
1500ppm, hoic khoang tir 1500ppm dén 2500ppm. Theo phwong an khac nita, diu
dwoc md ta trong sang ché nay chura it hon khoang 2500ppm tocopherol bd sung, nhd
hon khoang 1500ppm tocopherol bd sung, nhé hon khoang 900ppm tocopherol bd
sung, nhé hon khoang 800ppm tocopherol bd sung, hoic nhé hon khoang 500ppm
tocopherol bd sung. Theo phuong 4n khac, ddu dugc mod ta trong sang ché nay chira
khoang 500ppm tocopherol bb sung, khoang 800ppm tocopherol bd sung, hodc khoang
1500ppm tocopherol bd sung.

Theo mdt phuong én, tocopherol dugc chon tir a-tocopherol, dl-a-tocopherol,
d-a-tocopherol, B-tocopherol, y-tocopherol , d-tocopherol, a-tocotrienol, B-tocotrienol,
y-tocotrienol , d-tocotrienol, D-a-tocopherol, D-B- tocopherol, D-y- tocopherol, D-6-
tocopherol, va/hoic hdn hop cta chung.

Thuat ngit “tocopherol hdn hop” khi duoc sir dung & ddy bao gdm hdn hop cua
cac chat ddng phan va din xuit ciia cac tocopherol bd sung, bao gdm, vi du, hdn hop
cia dl-a-tocopherol, d-a-tocopherol, B-tocopherol, y-tocopherol, &-tocopherol, o-
tocotrienol, B-tocotrienol, y-tocotrienol, 8-tocotrienol, D-a-tocopherol, D-B-tocopherol,
D-y-tocopherol, va D-8-tocopherol.

Theo mdt phwong 4n, tocopherol hdn hgp 12 hdn hgp clia D-a-tocopherol, D-p-
tocopherol, D-y-tocopherol, va D-8-tocopherol. Theo phuong 4n khéc, tocopherol hon
hop 14 hdn hop cia khoang tir 9 dén 20% D-a-tocopherol, khoang tir 1 dén 4% D-B-
tocopherol, khoang tir 50 dén 65% D-y-tocopherol, va khoang tir 20 dén 35% D-8-
tocopherol. Theo phuong 4n khic nita, tocopherol hdn hop 1a tocopherol hdn hop tu
nhién.

Theo mét phuong 4n, dau duge mo ta trong sang ché nay chira tocopherol hén

hop véi lugng nim trong khoang tir 900ppm dén 3400ppm, khoang tir 900ppm dén
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2400ppm, khoang tir 900ppm dén 2000ppm, khoang tir 900ppm dén 1700ppm, khoang
tir 900ppm dén 1400ppm, khoang tir 1400ppm dén 3400ppm, khoang tir 1400ppm dén
2400ppm, khoang tir 1400ppm dén 2000ppm, khoang tir 1400ppm dén 1700ppm,
khoang tir 1700ppm dén 3400ppm, khoang tir 1700ppm dén 2400ppm, khoang tir
1700ppm dén 2000ppm, khoang tir 2000ppm dén 3400ppm, khoang tir 2000ppm dén
2400ppm, hoic khoang tir 2400ppm dén 3400ppm. Theo phuong 4n khac, diu duge mod
ta trong sang ché nay chua it hon khoang 3400ppm tocopherol hdn hop, nhé hon
khoing 2400ppm tocopherol hdn hop, nhé hon khodng 2000ppm tocopherol hdn hop,
nhd hon khoang 1700ppm tocopherol hdn hgp, nhé hon khoang 1400ppm tocopherol
hdn hop, hoic nhé hon khoang 900ppm tocopherol hdn hgp. Theo mdt phuong 4n, dau
dugc mo ta trong sang ché nay chira khoang 1400ppm tocopherol hén hop, khoang
1700ppm tocopherol hén hop, hoic khodng 2400ppm tocopherol hdn hop.

Dau duge md ta trong sang ché nay con c6 thé chira tocopherol ty nhién, &
dang, vi dy, tocotrienol ma céac vi sinh vat tao ra trong qua trinh 1én men va cudi cung
dugc chira trong dau thd. Lugng tocopherol tu nhién chira trong dau thd c6 thé nim
trong khoang tir, vi du, khoang 25ppm dén 500ppm tocotrienol.

Thuét ngtt “dich chiét tra xanh” bao gém, vi dy, dich chiét tra xanh chira, vi du,
hop chat polyphenolic (tiéc la, catechin). Vi du v& hop chét polyphenolic ma c6 thé c6
mit trong dich chiét tra xanh bao gdm epigalocatechin galat 25 (EGCG),
epigalocatechin (EGC), epicatechin galat (ECG), epicatechin (EC), va hdn hop ctia né.
Theo mdt phuong 4n, dich chiét tra xanh chura it nhit mét hop chét polyphenolic véi
lwong nam trong khoang tir 1% dén 90%, khoang tir 5% dén 85%, khoang tir 10% dén
80%, khoang tir 15% dén 75%, khoang tir 20% dén 70%, khoang tir 25% dén 65%,
khoéng tir 30% dén 60%, khoang tir 35% dén 55%, hodc khoang tir 40% dén 50% tinh
theo trong lwong ctia dich chiét tra xanh, khong ké cac chit mang bat ky.

Thuat ngt “chét phén Ung diéu vi” bao gE‘)m, vi du, dich chiét huong thao va
vani. Dich chiét huong thao cé thé duoc chiét tr, vi du, Rosmarinus officinalis. Dich
chiét huong thao co thé 13, vi du, chét hitu co. Dich chiét huong thao c6 thé thu duoc
bing cach sy kho 14 huong thao, 1a nay thudc ho tia to (Perilla), tan 14 da sdy khd, va
dua chét da dugc nghién tao thanh vao chiét b%mg nudc, nude noéng, hexan, etanol,
axeton, etyl axetat, hodc hdn hop clia cic dung mdi bat ky nay. Vi du vé cac thanh phan

duge tim thiy trong dich chiét huong thao bao gdm axit cafeic, carnosol, axit carnosic,
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axit metoxy carnosic, axit rosmarinic, rosmanol, rosmaridiphenol, rosmaridiquinon,
va/hodc hdn hop ctia ching. Céc loai dich chiét huong thao khac nhau 1a c6 ban trén thi
truong, va mot hodc nhiéu loai bt ky c6 thé duoc st dung trong séng ché. Dich chiét
huong thao thich hgp c6 ban trén thi trudong tir, vi dy, Kalsec (Kalamazoo, MI, USA)
dudi tén thwong mai Herbalox®; Vitiva (Markovci, Slovenia) dué6i tén thwong mai
Inolens®; Naturex (Avignon, France) dudi tén thuong mai StabileEnhance®; va Ecom
Food Industries Corporation (Ontario, Canada) c6 ma san phadm NR 3401.

Theo mdt phuong an, chét phan tmg diéu vi 1a dich chiét hwong thao. Theo
phuong an khac, dich chiét hwong thao dugc chiét tir Rosmarinus officinalis.

Theo phuong 4n khéc nira, ddu dugc mo ta trong sang ché nay c6 thé chua dich
chiét huong thao v6i lugng nim trong khoang tir Oppm dén 5000ppm, khoang tir Oppm
dén 3500ppm, khoang tir Oppm dén 3000ppm, khoang tir Oppm dén 2000ppm, khoang
tir Oppm dén 750ppm, khoang tir Oppm dén 500ppm, khoang tir 50ppm dén 5000ppm,
tir 50ppm dén 7,500ppm, khoang tir 50ppm dén 10,000ppm, khoang tir 500ppm dén
5000ppm, khoang tir 500ppm dén 4000ppm, khoang tir 500 dén 3500ppm, khoang tir
500ppm dén 3000ppm, khoang tir 500ppm dén 2000ppm, khoang tir 500ppm dén
750ppm, khoang tir 750ppm dén 5000ppm, khoang tir 750ppm dén 3500ppm, khoang tir
750ppm dén 3000ppm, khoang tir 750ppm dén 2000ppm, khoang tir 2000ppm dén
5000ppm, khoang tir 2000ppm dén 3500ppm, khoang tir 2000ppm dén 3000ppm,
khoang tir 3000ppm dén 3500ppm, khoang tir 3500ppm dén 5000ppm. Theo phuong an
khéc nita, ddu dugc md ta trong sang ché nay chira it hon khoang 5000ppm dich chiét
huong thao, nhd hon khoang 3500ppm dich chiét hwong thao, nhé hon khoang
3000ppm dich chiét hwong thao, nhé hon khoang 200ppm dich chiét huong thao, nhd
hon khoang 750ppm dich chiét hwong thao, hodc nhé hon khoang 500ppm dich chiét
huwong thao. Theo phuong 4an khac nita, ddu dwgc mé ta trong sang ché nay chira
khoang 5000ppm dich chiét hwong thao, khoang 3500ppm dich chiét hwong théo,
khoang 3000ppm dich chiét huong thao, hoic khoang 2000ppm dich chiét hwong thao.

Theo mdt phwong &n, dau duge md ta trong sang ché nay c6 thé chira khoang
3000ppm dich chiét hwong thao, khoang 1700 tocopherol hdn hop, va khoang 250ppm
ascorbyl palmitat, v6i diéu kién 13 diu hiu nhu khong chira lexitin. Theo phuong an
khéc, ddu dwoc md ta trong sang ché nay c6 thé chira khoang 3000ppm dich chiét

huong thao, khoang 800ppm tocopherol bd sung, va khoang 250ppm ascorbyl palmitat,
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v6i didu kién 12 diu hiu nhu khong chira lexitin. Theo phwong an khac nita, du duoc
md ta trong sang ché nay c6 thé chira khoang 3500ppm dich chiét huong thao va
khoang 1400ppm tocopherol hdn hop, v6i didu kién 12 diu hiu nhu khong chira lexitin
va ascorbyl palmitat. Theo phwong 4n khéc nita, ddu dugc mé ta trong sang ché niy c6
thé chua khoang 3500ppm dich chiét huong thdo va khoang 500ppm tocopherol bd
sung, voi diéu kién 12 ddu hau nhu khéng chia lexitin va ascorbyl palmitat. Theo
phwong 4an khac nita, ddu dugc mo ta trong sang ché nay c6 thé chira khoang 2000ppm
dich chiét huong théo va khoang 2400ppm tocopherol hdn hop, véi diéu kién 12 ddu hau
nhu khéng chtra lexitin va ascorbyl palmitat. Theo phwong 4n khac, ddu dugc mé ta
trong sang ché nay c6 thé chtra khoang 2000ppm dich chiét huong thao va khoing
1500ppm tocopherol bd sung, véi didu kién 1a diu hdu nhu khong chira lexitin va
ascorbyl palmitat. Theo phwong 4n khac, diu dugc mé ta trong sing ché nay co thé
chira khoang 5000ppm dich chiét huong thao, khoang 1700 tocopherol hdn hop, va
khoang 250ppm ascorbyl palmitat, véi diéu kién 1a ddu hau nhu khong chira lexitin.
Theo phuong 4n khac nita, diu duoc md ta trong sang ché nay c6 thé chira khoang
5000ppm dich chiét hwong thao, khoang 800ppm tocopherol bd sung, va khoang
250ppm ascorbyl palmitat, véi didu kién 1a dau hiu nhu khéng chira lexitin.

Theo mdt phwong 4n, ddu dugc mé ta trong sang ché nay c6 thé chira khoang
3000ppm dich chiét hwong thao, khoang 1700 tocopherol hdn hop, va khoang 250ppm
ascorbyl palmitat, véi diéu kién 13 ddu khong chira lexitin. Theo phuong an khac, dau
dwoc mo ta trong sang ché nay co thé chira khoang 3000ppm dich chiét huong thao,
khoang 800ppm tocopherol bd sung, va khoang 250ppm ascorbyl palmitat, voi didu
kién 13 diu khong chira lexitin. Theo phuong 4n khac nita, ddu dwgc mé ta trong sang
ché nay c6 thé chira khoang 3500ppm dich chiét huong thao va khoang 1400ppm
tocopherol hdn hop, véi diéu kién 1a diu khong chira lexitin va ascorbyl palmitat. Theo
phuong 4n khéc nita, ddu dwgc md ta trong sang ché nay co thé chira khoang 3500ppm
dich chiét huong thao va khoang 500ppm tocopherol bd sung, v6i didu kién 1a dau
khong chira lexitin va ascorbyl palmitat. Theo phwong an khac nita, ddu dugc md ta
trong sang ché nay cé thé chira khoang 2000ppm dich chiét hwong thao va khoang
2400ppm tocopherol hdn hop, véi didu kién 1a dau khong chua lexitin va ascorbyl
palmitat. Theo phuong 4n khac, dau dugc md ta trong sang ché nay c6 thé chira khoang

2000ppm dich chiét huong thao va khoang 1500ppm tocopherol bd sung, véi diéu kién
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1a dAu khong chira lexitin va ascorbyl palmitat. Theo phuong an khéc, diu dugc moé ta
trong sang ché nay c6 thé chira khoang 5000ppm dich chiét huong thao, khoang 1700
tocopherol hdn hgp, va khoang 250ppm ascorbyl palmitat, véi didu kién 1a ddu khong
chira lexitin. Theo phwong 4n khéc nita, diu duoc md ta trong sang ché nay c6 thé chua
khoang 5000ppm dich chiét hwong thao, khoang 800ppm tocopherol bd sung, va
khoang 250ppm ascorbyl palmitat, v&i didu kién 1a dau khong chua lexitin.

Theo mot phurong 4n, sing ché @& xut dau chira it nhit khoang 30%, tinh theo
trong lugng cua ham lugng axit béo trong dau, cua it nhit mot axit béo da bét bdo hoa
c6 it nhit 4 lién két doi cacbon-cacbon; it nhit mot chit chéng oxy héa thir nhét; va
phuong tién dé 1am cai thién d6 6n dinh oxy héa.

Muc p-Anisidin (p-AV) duge xac dinh theo Phuong phép chinh thirc cia
AOCS Cd 18-90. Theo mdt phwong 4n, diu dugc mé ta trong sang ché nay c6 murc p-
AV nhé hon khoang 40; nho hon khoang 30; hodc nho hon khoang 20.

Muc peroxit (Ham lwong peroxit: PV) duge xac dinh theo Phwong phéap chinh
thitc cia AOCS Cd 8-53. Theo mdt phwong 4n, diu dugc mé ta trong sang ché nay c6
muc PV nhd hon khodng 20mili duong lugng/kg; nhé hon khoang 10mili dwong
luong/kg; hodc nho hon khoang Smili dwong lugng/kg.

Mitrc Ranximat dugce xd béng thtr nghiém tiéu chuin vé& d6 6n dinh cta diu,
bang cach st dung thiét bj rancimat dwoc van hanh & 90°C, vé6i luu lugng khi duoc dat
& toe do 10 lit/gio (AOCS Cd 12b-92). Theo mdt phwong 4n, diu dwoc md ta trong sang
ché nay ¢6 mitc RANXIMAT nho hon hodc b?mg 3, dén khoéang 4, khoang 5, khoang 6,
khoang 7, khoang 8, khoang 9, khoang 10, khoang 11, khoang 12, khoang 13, khoang
14, khoang 15, khoéng 16, khoang 17, khoang 18, khoang 19 trong diéu kién bao quan
thich hgp. Theo m¢t phuong 4n, mirc rancimat dugc xac dinh sau khoang 3 théng,
khoang 5 thang, khoang 6 thang, khoang 7 thang, hodc 8 thang bao quén thich hgp.
Chuyén gia trong linh vuc k¥ thut nay s& hiéu nhitng didu kién nhu thé nao dé bao
quan dau duoc mo ta trong sdng ché nay. Theo mot phuong 4n, ddu dwoc mé ta trong
séng ché nay dugc bao quan & nhiét do trong phong (25°C) trong tui polyetylen ty trong
thap Nylon/Foil/PE kém theo chan khong khi duoc ddy kin bing nhiét trong méi trudng
N, (Heritage Packaging) hoic d6 chita nhém dugc trang epoxy-phenolic (Elemental

Container Inc.)
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Céc gid tri cdm quan hwong bién/ca (muii) va vi bién/ca (vi) dugc danh gia theo
phuong phap nhu dugc md ta trong tai liéu Sensory Evaluation Techniques. Meilgaard
et al., CRC Press; 4 edition (December 13, 2006). Mot nhém gdm 8 dén 18 nguoi c6
kinh nghiém s& duoc thir vi (hodic mui) cia miu. Mdi ngudi nay sé& xac dinh gia tri cia
mau. Sau do, tit ca cac gia tri dugc 1iy trung binh sé hoc va két qua duoc lam tron 1én
hoic xubng dén sb tiép theo. Gid tri huwong ca/bién > 1,5 va vi ca/bién > 2,5 dwoc mong
doi la chép nhén dugc bdi ddong ddo moi nguoi.

Theo mdt phwong 4n, dau duge md ta trong sang ché nay co gia tri cdm quan
huong cd nhé hon 1,5 sau khoang 3 thang, sau khoang 4 thang, sau khoadng 5 thang, sau
khoang 6 thang, sau khoang 7 thang, sau khoang 8 thdng, hodc sau khoang 9 thang bao
quén thich hop. Theo phuong an khac, ddu dugc mé ta trong sang ché nay c6 gia tri
huong c4 nho hon 1,5 tai khoang thoi gian dugce chon tur 0-3 thang, 0-4 thang, 0-5
thang, 0-6 thang, 0-7 thang, 0-8 thang, hodc 0-9 thang. Theo mt phuong 4n, viéc bao
quan thich hop dugc thyc hién & nhiét do trong phong (25°C) trong tui polyetylen ty
trong thdp Nylon/Foil/PE dugc déng gbi bing chan khong rdi duge dan kin bing nhiét
trong mdi trudng N, hodc dd chira nhom dugc trang epoxy-phenolic.

Theo mdt phuong 4n, dau duge md ta trong sang ché nay c6 gi tri cam quan vi
ca nho hon 2,5 sau khoang 3 thang, sau khoang 4 thang, sau khoang 5 thang, sau
khoang 6 thang, sau khoang 7 thang, sau khoang 8 thédng, hodc sau khoang 9 thang bao
quén thich hop. Theo phuong an khac, dau dugc md ta trong séng ché nay has gia tri
huong c4 nho hon 1,5 tai khoang thoi gian duge chon tir 0-3 thang, 0-4 thang, 0-5
thang, 0-6 thang, 0-7 thang, 0-8 thang, hodc 0-9 thang. Theo mdt phuong &n, viéc bao
quan thich hgp dugc thuc hién & nhiét d trong phong (25°C) trong ti polyetylen ty
trong thip Nylon/Foil/PE dugc bao g6i bing chan khéng rdi dwoc han kin bing nhiét
trong méi truong N, hodc dd chira nhom duoc trang epoxy-phenolic.

Theo mot phuong an, it nhét mot Cyg.0, PUFA ¢6 4 lién két d6i cacbon-cacbon
dugc chon tir axit docasoahexaenoic (“DHA”), axit eicosapentaenoic (“EPA”), axit
arachidonic (“ARA”), axit omega-3 docosapentaenoic ("DPA n-3"), va axit omega-6
docosapentaenoic ("DPA n-6"). Theo mot s phuong 4n, dau chira omega-3 PUFA.
Theo céc phuong 4n khéc, omega-3 PUFA dugc chon tt DHA, EPA, DPAn-3, va hén
hop cua ching

-12-



35592

Theo mot sb phuong én, dau duoc dic trung baoi it nhét mét trong sb cac axit
béo sau ddy (hoic este clia nd), duge biéu thi dudi dang % trong lwong cuat tbng ham
luong axit béo cua diu. Cac phuong an dugc md ta trong sang ché nay con ¢ thé chira
khoang 3% hodc hodc nho hon céc axit béo khac hodc este ciia nd.

Theo mdt phuong an, diu dugc mod ta trong sang ché nay chira it nhit khoang
30% trong lugng, it nhét khoang 35% trong luong, it nhét khoang 40% trong lugng, it
nhét khoang 45% trong lugng, hodc it nhét khoang 50% trong lugng mot hodc nhiéu
axit béo da bit bdo hoa c6 it nhit 4 lién két d6i. Theo phuong 4an khac, diu dwoc mo ta
trong sang ché nay chira khoang tir 30% trong lwong dén 60% trong lwong, khoang tir
30% trong luong dén 50% trong lwong, khoang tir 30% trong lugng dén 40% trong
lwong, khoang tir 40% trong lugng dén 60% trong lugng, hoic khoang tir 40% trong
lwong dén 50% trong lwgng mdt hodc nhidu axit béo da bat bdo hoa cé it nht 4 lién két
doi.

Theo mdt phuong an, diu dwoc mo ta trong sang ché nay chira it nhit khoang
30% trong lugng, it nhét khoang 35% trong luong, it nhét khoang 40% trong lugng, it
nhit khoang 45% trong lwong, hodc it nhit khoang 50% trong luwong cia DHA. Theo
phuong 4n khac, ddu duge mod ta trong sang ché nay chtra khoang tir 30% trong luong
dén 60% trong lugng, khoang tir 30% trong lugng dén 50% trong lugng, khodng tr
30% trong lugng dén 40% trong lugng, khoang tir 40% trong luong dén 60% trong
lugng, hodc khoang tir 40% trong luong dén 50% trong luong ciia DHA.

Theo mdt phuong an, diu duoc mo ta trong sang ché nay chira it nhit khoang
35% trong luong cia DHA+EPA, it nhit khoang 40% trong lugng, it nhat khoang 45%
trong luong, it nhat khoang 50% trong lugng cia DHA+EPA, trong d6 diu nay chira it
hon khoang 80% trong lugng, nho hon khoang 70% trong lugng, hodc nhé hon khoang
60% trong lugng cia DHA+ EPA.

Theo mét phwong 4n, ddu dugc mo ta trong sang ché nay chira it nhit khoang
30%, it nhat khoang 35%, it nhat khoang 40%, it nhit khoang 45%, hoic it nhit khoang
50%, tinh theo trong luong ctia tong ham lugng axit béo clia dau, cua it nhit mot axit
béo da bit bao hoa co it nhat 4 lién két dbi. Theo phuong 4n khac, dau duge mé ta trong
séng ché nay chira khoang tir 30% dén 60%, khoang tir 30% dén 50%, khoang tir 30%
dén 40%, khoang tir 40% dén 60%, hoic khoang tir 40% dén 50%, tinh theo trong
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luong cua téng ham lugng axit béo cla dau, cta it nhit mot axit béo da bat bdo hoa c6
it nhit 4 lién két doi.

Theo médt phwong an, diu dugc md ta trong sang ché nay chia it nhit khoang
30%, it nhat khoang 35%, it nhit khoang 40%, it nhit khoang 45%, hoic it nhit khoang
50%, tinh theo trong lugng cua téng ham lugng axit béo cua dau, ctia DHA. Theo
phuong 4n khéc, diu dwgc mo ta trong sang ché nay chita khoang tir 30% dén 60%,
khoang tir 30% dén 50%, khoang tir 30% dén 40%, khoang tir 40% dén 60%, hoic
khoang tir 40% dén 50%, tinh theo trong lugng ctia tdng ham lugng axit béo cia dau,
cua DHA.

Theo phuong an khéac, dau chira it hon khoang 80%, nhé hon khoang 70%,
hodc nho hon khoang 60%, tinh theo trong lugng cia toan bd axit béo, cuia it nhét mot
C13.22 PUFA ¢6 4 lién két d6i cacbon-cacbon.

Hiéu luc cia DHA va EPA dugc xac dinh theo AOCS Official Method Ce 1b-
89. Theo mot phuong an, diu duge md ta trong sang ché nay chira khoang tir 200mg
DHA/g diu, khoang tir 300mg DHA/g dau, khoang tir 350mg DHA/g diu, khoang tir
400mg DHA/g dau, hodc khoang tir 500mg DHA/g dau. Theo phwong 4n khéc, dau
dwoc mo ta trong sang ché nay chira khoang tir 120mg EPA/g diu hodc khoang tir
130mg EPA/g dau. Theo phwong 4n khac nita, ddu duge mo ta trong séng ché nay chua
khoang tir 200mg DHA/g diu dén 600mg DHA/g dau, khoang tir 200mg DHA/g diu
dén 500mg DHA/g dau, khoang tir 200mg DHA/g dau dén 400mg DHA/g dau, khoang
tir 300mg DHA/g diu dén 600mg DHA/g dau, khoang tir 300mg DHA/g dau dén
500mg DHA/g du, hoic khoang tir 300mg DHA/g diu dén 400mg DHA/g dau. Theo
phuong 4n khac nita, diu dwoc mb ta trong sang ché nay chira khoang tir 100mg EPA/g
diu dén 250mg EPA/g diu. Theo phwong 4n khac, ddu dugc mé ta trong sang ché nay
chira khoang tir 400mg DHA + EPA/g du hozc khoang tir 500mg DHA+EPA/g dau.

Theo mot phuong 4n, diu dwgc md ta trong sang ché nay c¢6 thé chira khoang
2% hodc it hon ARA, tinh theo trong lugng cla téng ham lugng axit béo cla dau. Theo
phwong 4n khac, ddu dugc mb ta trong sang ché nay chira khoang 3% hoic it hon EPA,
tinh theo trong lwong cia téng ham luong axit béo ciia dau. Theo phwong an khéc nita,
dau dwoc mo ta trong sang ché nay chira khoang 18% hodc it hon hodc khoang 12% dén
18%, tinh theo trong luong cta téng ham lugng axit béo cua dau, cia DPA n-6. Theo

phuong an khéc nira, diu dugc mo ta trong sang ché nay co6 thé chira khoang 10% hodc
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it hon, tinh theo trong lwong ctia tdng ham lugng axit béo ciia diu, ciia cac axit béo
khac.

Theo mét s phwong 4n, dau 13 hau nhu khong chira EPA. Nhu duoc sir dung &
day, thuat ngit “hau nhu khong chira EPA” ¢6 thé ding dé chi dau trong d6 EPA 1a nho
hon khoang 3%, tinh theo trong luong ciia tdng ham lugng axit béo ctia dau. Theo mot
s6 phuong 4n, dau chira, nhd hon khoang 2% EPA tinh theo trong luong cta tdng ham
lwong axit béo ciia dau, nhd hon khoang 1% EPA tinh theo trong lugng clia tdng ham
lwong axit béo ctia ddu, nho hon khoang 0,5% EPA tinh theo trong luong ctia tong ham
luong axit béo ctia diu, nhé hon khoang 0,2% EPA tinh theo trong luong cta tbng ham
lwong axit béo ctia dau, hodc nhé hon khoang 0,01% EPA tinh theo trong lugng cta
téng ham luong axit béo clia diu. Theo mét sé phuong an, ddu khéng chira lvong phat
hién dugc ciia EPA béng cach st dung cac ky thuat da biét trong linh vuc k¥ thuit nay.
Theo mét sé phwong an, dau khong chira EPA.

Theo mét sb phuong 4n, dau con c6 thé hdu nhu khong chira ARA. Theo mot
sd phuong 4n, lwong ARA 12 nhé hon khoang 3% tinh theo trong luong ciia tdng ham
lugng axit béo ciia dau. Theo mot sd phuong 4n, lugng ARA chira trong diu nho hon
khoéang 2% tinh theo trong lwong ciia tdng ham lwong axit béo ctia ddu, nhé hon khoang
1% tinh theo trong lwong cua tong ham lugng axit béo ctia dau, nhé hon khoang 0,5%
tinh theo trong lwong ca téng ham lwong axit béo ctia dau, nhé hon khoang 0,2% tinh
theo trong lwong ciia tdng ham lugng axit béo cia dau, hodc nhé hon khoang 0,01%
tinh theo trong lugng cla téng ham luong axit béo cia dau. Theo mdt s phwong an,
dau khong chira lwong phat hién duge clia ARA.

Theo mét phwong 4n, dau dugc md ta trong sang ché nay c6 thé chira khoang
2% trong lwgng hodc it hon ARA. Theo phwong 4n khac, diu duoc md ta trong séng
ché nay chira khoang 3% trong lwong hoic it hon EPA. Theo phuong 4n khac nita, diu
dwgc md ta trong sang ché nay chira khoang 18% trong lwong hoic it hon hodc khoang
12% trong lugng dén 18% trong luong ctia DPA n-6. Theo phuong 4n khac nita, diu
dwgc md ta trong sang ché nay c6 thé chira khoang 10% trong luong hodc it hon cac
axit béo khéc.

Theo mot sb phuong 4n, diu 1 hau nhu khong chita EPA. Nhu duge sir dung &
day, thuat ngit “hdu nhu khong chira EPA” ¢6 thé diing dé chi dau trong d6 lugng EPA

1a nhé hon khoang 3% trong lugng. Theo mdt sé phuong an, dau chira, nho hon khoang
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2% trong lugng EPA nhdé hon khoang 1% trong lugng EPA, nho hon khoadng 0,5%
trong lugng EPA, nhé hon khoang 0,2% trong lugng EPA, hodc nho hon khoang 0,01%
trong lwong EPA. Theo mot s6 phuong an, diu khong chira lwong phat hién duoc cua
EPA bing céach sir dung cac k¥ thut da biét trong linh vue k§ thuat nay. Theo mét sb
phwong 4n, ddu khong chira EPA.

Theo mot s phuong 4n, ddu con c6 thé hiu nhu khong chita ARA. Theo mot
s6 phuong 4n, dau chira it hon khoang 3% trong lwrong ARA. Theo mét s6 phuwong an,
diu chtra nhé hon 2% trong lwong ARA, nhé hon khoang 1% trong luong, nhé hon
khoang 0,5% trong lugng, nhé hon khoang 0,2% trong lugng, hodc nhé hon khoang
0,01% trong lwong ARA. Theo mét sé phuong 4n, dau khéng chtra lugng phét hién
duogc cia ARA.

Déu duoc md ta & day c6 thé duge sir dung trong tng dung bit ky, noi ma diu
nay duogc can dén. Dau c6 thé duge st dung trong, vi du, cac san phém thuc phém (bao
gdm ca dd udng va thue phdm bd sung an kiéng), thirc dn cho ddong vat, va/hodic cic san
phdm chim s6¢ ¢4 nhan. Céac san pham nay c6 thé & dang, vi du nhu, dang 16ng, dang
nhii trong, dang gel va/hodic dang rin. Cac san phdm nay c6 thé & dang san phdm ding
ngay (sén sang cho ngudi ding) cling nhu cic san phim cin phai dugc ché bién thém
(vi du, bang cach cét, hoa tan, dun néng v.v..). Theo mot phuong 4n, dau duoc md ta &
day 1a diu #n dugc. Theo phuong 4n khéc, diu dwoc md mé ta & day 1a diu dn dugc ma
dugc str dung trong cdc san phdm thuc pham. Céc san phim thuc phdm tiéu biéu bao
gdm, nhung khong chi gidi han &, thanh dinh dudng, thuc phim bd sung #n kiéng,
thanh yén mach (granola bar: yén mach tron v6i duong, qua kho, mat va vimg va déng
thanh thanh), cac san phim duoc nuéng (vi dy, banh my, banh cudn, banh quy, banh
quy gion, banh hoa qua, hodc banh ngot), my, dd gia vi, dd tron salat, hdn hop sup, thuc
phém an lién snack, nudc qua ché bién, nudc x6t, nude x6t tir thit, xi-ro, dd uéng, bot
uéngkhé,Vérnﬁtdéchoacnﬁhthadm

Theo phuong 4n khac, diu dwoc mé ta trong sang ché nay 12 hitu co. Thuat ngit
“hitu co” nhu dugc st dung ¢ day, bao gE‘)m, vi dy, tiéu chudn dugc thiét 13p béi the
U.S. Department of Agriculture (USDA) va the European Union (EU) dé bao ham thuft
ngit ndy trong viéc dan nhén san phdm thuc phdm. Tiéu chudn EU duoc néu trén day, vi
du trong Regulation EC 834/2007, va trong chudn US the USDA dugc néu trén ddy, vi
duy, trong the National Organic Program Regulation & 7 C.F.R., Part 205.
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Theo phuong &n khac nita, dau duge md ta & day 1a tg nhién. Thuit nglt “tu

bb]

nhién” nhu dugc st dung & day, bao gém, vi du, st dung thuat ngit nay trong viéc dan
nhin thuc pham lién quan dén céc san pham thwc phdm ma khong chira chit mau thém
vao, chit diéu vi nhén tao, hoic cac chit téng hop khéc.

ft nhat mot Cyg.9, PUFA c6 4 lién két dbi cacbon-cacbon c6 thé thu duge tir cic
nguén khac nhau bao g(‘A)m, vi du, dong vat séng duéi nudce, nhu cd, dong vat co vu
bién, va loai giap xac (nhu loai nhuy@n thé va cac loai gidp xé4c khac); ngudn dong vat
bao gﬁ“)m, vi dy, m6 dong vat ma bao gém, vi du ndo, gan, va mét va cac san phém dong
vat bao gff)m, vi du, tring va sita; vi tdo; cdy; va/hoac hat giéng.

Theo mot phwong 4n, it nhat mdt Cyg.5, PUFA ¢6 4 lién két d6i cacbon-cacbon
la thu duoc tr vi tdo. Theo phuong an khéc, vi tdo 1a tir bac Thraustochytriales. Bac
Thraustochytriales, bao gdm, vi du, gidng Thraustochytrium (lodi bao gdm
arudimentale, aureum, benthicola, globosum, kinnei, motivum, multirudimentale,
pachydermum, proliferum, roseum, striatum), gibng Schizochytrium (lodi bao gdm
aggregatum, limnaceum, mangrovei, minutum, octosporum), giébng Ulkenia (loai bao
gém amoeboidea, kerguelensis, minuta, profunda, radiate, sailens, sarkariana,
schizochytrops, — visurgensis,  yorkensis), gibng  Aurantiacochytrium;  gibng
Oblongichytrium,  gibng  Sicyoidochytium,  gibng  Parientichytrium, gidng
Botryochytrium, va hdn hop ctia ching. Dbi véi muc dich cia sang ché, loai dugc mo ta
trong pham vi Ulkenia s& dugc coi 13 thanh phan cta gidng Schizochytrium. Theo
phuong an khéc nita vi tdo 1a Thraustochytrium sp. Theo phuong an khac nita vi tdo 1a
Schizochytrium sp. Theo phuong 4n khac nita, vi tdo dugc chon tir Thraustochytrium
sp. va Schizochytrium sp.

Theo phuong &n khéc, it nhét mot Cis.00 PUFA c¢6 4 lién két d6i cacbon-cacbon
thu dugc tir thuc vat, dugc nudi tredng trong moi treong 1én men hoic thuc vat thu
hoach duoc, bao gém, vi duy, ngii cbe (nhu ngod, loa mach, lta mi, gao, lua mién, ké
ngoc trai, ngd, lta mach den va yén mach); céc loai ddu; dau nanh; hat tiéu; rau diép;
dau Ha Lan; cac loai Brassica, nhu, bép cdi, bong cai xanh, xtp lo, cai Brussel, hat cai
déu, VA cu cai; ca rot; cu cai dd; ca tim; rau bi-na (rau chan vit); dua chudt; bi; dua hiu;
dua do; hoa hudng duong; cdy rum; hat cai dau; cay lanh; lac; mu-tac; hat cai dau; dau
chickpea (mdt ho dau & chau A, vo hat ngén va phinh to, hat dn dugc); dau lang; cd 3 14

tréng; oliu; co; 14 borage; hoa anh thao; hat lanh; va thudc 14.
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Theo mot phwong 4n diu dugc md ta trong sang ché nay 1a diu thd. Theo
phuong 4n khac, ddu duge mé ta trong sang ché nay 1a dau tinh luyén. Theo phuong 4n
khéc nita, ddu dugc mo ta trong sang ché nay 12 ddu hoan thién. Thuat ngir “dau tho” 1a
diu ma dugc chiét tir sinh khéi cia vi sinh v4t ma khong cin ché bién thém. Thuat ngir
“dAu tinh luyén” 14 ddu ma thu dugc bing cach xir Iy diu thd bing qua trinh tinh luyén,
téy tréng, va/hodc khir mui tiéu chuin. Vi du, xem béng séng ché M§ s6 5,130,242.
Thuat ngit “dau hoan thién” 1a diu tinh luyén ma duoc tiy tring thém bing diu thuc
vét. Theo mot s& phuong 4n, dau hoan thién 13 dau tinh luyén ma dugc tdy tring bing
dau thue vat dugc chon tir triglyxerit mach trung binh (MCT), dau hat cai dau, dau co,
va dau huéng dwong. Theo mdt sé phuong 4n, diu huéng dwong 1a diu huéng dwong
¢6 ham lugng oleic cao. Theo phuong an khéac, ddu huéng dwong 14 chét hitu co. Theo
phuong 4n khac nita, ddu wéng dwong c6 ham luong oleic cao 1a chét hiru co.

Theo mot phwong 4n, sang ché dé xuit phuwong phap 1am cai thién d6 6n dinh
oxy hoa ctia ddu, phuong phap ndy bao gdm viéc thém mot luong hitu hidu it nhat mot
chit chéng oxy hoa tht nhit to ddu chira it nhit 30%, tinh theo trong lugng ciia ham
lugng axit béo trong dau, cta it nhat mot axit béo da bat bo hoa co it nhit 4 lién két doi

Dau tir vi khudn duge mod ta trong sang ché nay c6 thé dwoc thu hdi tir vi tao
bang phuong phap thich hop bt ky da biét trong linh vuc k§ thuat nay. Vi du, diu c6
thé dugc thu hdi béng cach chiét béng céc k¥ thuat nhu dugec mo ta trong, vi du, Cong
bd don qudc té s6 WO 2001/053512, WO 2001/051598, WO 2001/076715, va WO
2001/076385; Coéng bd don yéu ciu cip bing sing ché My sb 2007/0004678 va
2005/012739; va bing sang ché M§ s6 6,399,803. Céc quy trinh dé xir Iy sinh khéi bing
enzym dé thu hdi lipit dugc boc 16 trong cac Cong bd don qubc té sé WO 2003/09628;
Cong bd don yéu cau cp bang sang ché My sb 2005/0170479; Cong bd don yéu ciu
cép bang sang ché chau Au sb 0776356 va bang sang ché M¥ sb 5,928,696.

Theo mét sb phuong 4n, ddu duge mo ta trong sang ché nay thu dugc théng qua
céc bude sau ddy: tao ra sinh khéi bang cach 1én men vi tio c6 kha ning tao ra ddu ma
chira it nhit mot Cyg.0, PUFA ¢6 4 lién két doi cacbon-cacbon; thu hoach sinh khdi; sdy
phun sinh khdi; chiét dau tir sinh khéi; tinh luyén dau (d& loai bo cac axit béo tu do va
phospholipit); tay tring dau (dé loai bd hop chét phan cuc con lai bét ky va céc kim loai
tién oxy héa, va 1am phd v& cic san phdm oxy hoa lipit); loc lanh dau (dé loai bo chat

béo, sap va chit ran khong hoa tan con lai bt ky); khir mdi diu (mdt cach tuy y, trong
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chan khong va trong, vi du, cit tai nap, may khir mui tron dung dong hoi nguoc); thém
chit chéng oxy hoa vao diu; va hdn hop bét ky cia ching. Theo mdt sb phuong an,
tuan theo su ting trudng duoc kiém soét trén mdi giai doan dugc xac dinh trudc, moi
truong nudi cdy dugc thu hoach bing cach ly tim, tiép d6 duogc thanh tring va sy
phun. Theo mét sb phuong an nhét dinh, sinh khéi da dugc sdy kho dugc doi nito va
dugc dong goi trude khi duge bao quan lanh & -20°C. Theo mot s6 phuong an nhét
dinh, diu duoc chiét tir sinh khéi da duoc séy kho béng cach tron sinh khéi v6i n-hexan
hoic isohexan trong quy trinh mét mé, quy trinh nay s& pha v& céc té bao va cho phép
diu va cic manh v té bao dugc tach riéng. Theo mot ) phuong &n nhét dinh, sau d6
dung moi dugc loai bé. Theo mot phuong an, dau dugc mod ta trong sang ché nay duge
bao quin & nhiét dd trong phong (25°C) trong tui polyetylen ty trong thip
Nylon/Foil/PE dugc bao géi bing chan khong rdi duwoc han kin bang nhiét trong moi
truong N, trén thiét bi Model AGV Multivac (Multivac Sepp Haggenmiiller GmbH &
Co. KG). Theo phuong an khac diu dugc md ta trong sang ché nay dwgc bio quan &
nhiét d9 trong phong (25°C) trong d6 chira nhém dwoc trang epoxy-phenolic.

Tuy thudc vao viée st dung cudi ciing diu duge md ta trong tai lidu nay, dau
nay c6 thé con chira thém cac thanh phan khéc, cac thanh phdn nay c6 thé 13 hitu hiéu
d6i v&i san phdm cudi ciing va/hodc hiru hiéu déi véi quy trinh ché bién du hoan thién.
Cac thanh phén bd sung nay co thé bao gém, vi du, cht tao mau, chét tao huong, chét
don, chét didu vi, chit nhii hoa khong phai lexitin, chét 1am &n dinh va cc chit va mo
khéc.

Vi du thye hién sang ché
Nguyén li¢u

Dich chiét huong thao dugc st dung trong Vi du 3-15 1a thu duogc tir, vi du,
Ecom Foods Industries Corporation (Ontario, Canada). Diu huéng duong c6 ham
lugng oleic cao dugc st dung trong Vi du 3-15 14 ¢6 dugce, vi dy, tir ddu Humko
(Memphis, TN) duéi tén thwong mai TriSun®. TAP1010 Sun 1a thu dugc tir Vitablend
(Wolvega, the Netherlands). Lexitin ddu nanh dugc st dung trong cac Vi du dudi day la
c6 dugc, vi du, tir Archer Daniels Midland Co. (Decatur, IL) du6i tén thuwong mai
Yelkin® Gold. Ascorbyl palmitat dugc st dung trong Vi du dudi day 1a c6 dugc, vi duy,
ti DSM, Nutritional Products (Basel Switzerland).
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Vidul

San xuét dau tho chét lugng cao chira it nhit 30% it nhit mot PUFA c¢6 it nhat 4
lién két dbi cacbon-cacbon. Shizochytrium sp. duge luu gitt v6i sd truy cap ATCC la
No. PTA-10208 (sau ddy dugc goi 1a “PTA-10208”) duge nudi trudng qua mdi 14n thyc
hién I1én men, nhu dugc md ta dudi day. Mdi trudng va cac didu kién nudi chy thong
thuong duoc néu trong Bang 1.

Trong mdi trudng nudi cdy dugc nap cacbon (glucoza) va nito chtra 1000ppm
Cl' 6 22,5°C ¢ d6 pH = 7,0 v6i 20% oxy hoa tan trong qué trinh nap nito va 10% oxy
héa tan sau d6, PTA-10208 tao ra trong lugng té bio kho 1a 95g/1 sau 200 gid nudi cly
trong thé tich thing 1én men 10 lit. Hiéu suit lipit 1a 53,7g/1; hiéu suit omega-3 1a 37g/l;
hiéu sut EPA la 14,3g/l; va hi¢u suét DHA la 21g/l. Ham lugng axit béo 13 57% tinh
theo trong lugng; ham luong EPA 1a 27,7% ctia FAME; va ham lugng DHA 14 39,1%
cia FAME. Ning suét lipit 1a 6,4g/l/ngdy, va ning sudt omega-3 13 4,4g/l/ngay trong
cac diéu kién nay, voi nang sudt EPA 1a 1,7g/Ungay va ning suit DHA 13 2,5 g/l/ngay.

Trong mdi trudng nudi cdy duogc nap cacbon (glucoza) va nito chira 1000ppm
Cl' ¢ 22,5°C & d pH = 7,5 v6i 20% oxy hoa tan trong qué trinh nap nito va 10% oxXy
héa tan sau d6, PTA-10208 tao ra trong lugng té bao kho 1a 56g/1 sau 139 gid nudi ciy
trong thé tich thing 1én men 10 lit. Hiéu suét lipit 12 53g/1; higu suit omega-3 1a 34g/l;
higu sudt EPA 1a 11,5¢/l; va hiéu suét DHA Ia 22g/l. Ham luong axit béo 13 58% tinh
theo trong lugng; ham lugng EPA 14 21,7% ctia FAME; va ham lugng DHA 1a 41,7%
ciia FAME. Ning suét lipit 1a 9,2g/l/ngdy, va ning sudt omega-3 1a 5,9g/l/ngay trong
céc didu kién nay, voi ning suit EPA 1a 2¢g/l/ngdy va ning suit DHA 1a 3,8g/l/ngay.

Trong mdi trudng nudi cdy dugce nap cacbon (glucoza) va nito chita 1000ppm
CI" ¢ 22,5°C & d6 pH = 7,0 v6i 20% oxy hoa tan trong qua trinh nap nito va 10% oxy
hoéa tan sau d6, PTA-10208 tao ra trong hrong té bao kho 1a 93,8g/1 sau 167 gid nudi
cdy trong thé tich thung 1én men 2000 lit. Hiéu suét lipit 1a 47,2g/1; hiéu sut omega-3 1a
33,1g/1; hiéu suét EPA 1a 10,5g/1; va hiéu sudt DHA la 20,4g/1. Ham lugng axit béo 1a
50,6% tinh theo trong lugng; ham lugng EPA 1a 23% cta FAME; va ham lugng DHA
la 42,6% cta FAME. Nang suét lipit 1a 6,8g/l/ngdy, va ning suit omega-3 la
4,7g/l/ngay trong céc didu kién nay, véi ning sudt EPA 1a 1,5g/l/ngdy va ning suét
DHA 1a 2,9g/l/ngay.
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Trong moi trudng nudi cdy dwoc nap cacbon (glucoza) va nito chia 1000ppm
CI' & 22,5°C ¢ @6 pH = 7,0 v6i 20% oxy hoa tan trong qua trinh nap nito va 10% oxy
hoa tan sau d6, PTA-10208 tao ra trong lugng té bao kho 1a 105g/1 sau 168 gid nudi ciy
trong thé tich thing 1én men 2000 lit. Hiéu sut lipit 13 46,4g/1; hiéu suit omega-3 1a
33g/l; hi¢u sut EPA 1a 10,7g/l; va hiéu suit DHA 1a 20,3g/l. Ham luong axit béo la
43,9% tinh theo trong lugng; ham lugng EPA 1a 24% cia FAME; va ham lugng DHA
1a 43,7% cia FAME. Ning sudt lipit 1 6,6g/l/ngdy, va ning sudt omega-3 la
4,7g/l/ngdy trong céc didu kién nay, voi ning suit EPA la 1,5g/l/ngay va ning suit
DHA 1a 2,9g/I/ngay.

Trong moi trudng nudi cdy dugc nap cacbon (glucoza) va nito chira 1000ppm
ClI' 6 22,5°C & @0 pH = 7,0 v6i 20% oxy hoa tan trong qua trinh nap‘nitor va 10% oxy
hoa tan sau d6, PTA-10208 tao ra trong lugng té bao kho 1 64,8g/1 sau 168 gid nudi
cdy trong thé tich thing 1én men 2000 lit. Hiéu suét lipit 1a 38,7g/1; hiéu sudt omega-3 1a
29,9¢/1; higu suit EPA 14 8,5g/l; va hiéu sudt DHA 1a 16,7g/l. Ham luong axit béo 1a
59,6% tinh theo trong luong; ham luwong EPA 1a 23% cua FAME; va ham lugng DHA
1a 42,3% cia FAME. Ning suit lipit 1a 5,53g/l/ngdy, va ning sut omega-3 1a
3,8g/l/ngay trong cac diéu kién nay, véi ning suit EPA 1a 1,2g/l/ngay va ning suit
DHA 1a 2,3g/l/ngay.

Bang 1: Céc diéu kién méi trwrong binh nudi va didu kién nudi chy théng thwong

PTA-10208

Thanh phan Nong d6 (g/1) Khoang

Na,SO, 8,8 0-25, 2-20, hoic 3-10
NaCl 0,625 0-25, 0,1-10, hoac 0,5-5
KCI 1,0 0-5, 0,25-3, hoic 0,5-2
MgSO, 7H,0 5,0 0-10, 2-8, hoic 3-6
(NH,4);SO;4 0,42 0-10, 0,25-5, hoac 0,05-3
CaCl, 0,29 0,1-5, 0,15-3, hoc 0,2-1
T 154 (dich chiét nim | 1,0 0-20, 0,1-10, hosc 0,5-5
men)

KH,PO, 1,765 0,1-10, 0,5-5, hoic 1-3
Sau khi hdp bang ndi hap (kim loai)

Thanh phan Nong d6 (mg/l) | Khoang
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Axit xitric 46,82 0,1-5000, 10-3000, hoac 40-2500
FeSO,7H,0 10,30 0,1-100, 1-50, hoac 5-25
MnCl,"4H,0 3,10 0,1-100, 1-50, hodc 2-25

ZnS0O4 7TH,0 9,3 0,01-100, 1-50, hodc 2-25

CoCl, 6H,0 0,04 0-1, 0,001-0,1, hodc 0,01-0,1
Na,Mo0O,2H,0 0,04 0,001-1, 0,005-0,5, hodc 0,01-0,1
CuSO45H,0 2,07 0,1-100, 0,5-50, hodc 1-25
NiSO46H,0 2,07 0,1-100, 0,5-50, hogc 1-25

Sau khi hip bang ndi hap (Vitamin)

Thanh phan Nong d6 (mg/l) Khoang

Thiamin 9,75 0,1-100, 1-50, hodc 5-25
Ca'z-pantotenat | 3,33 0,1-100, 0,1-50, hoac 1-10
Biotin 3,58 0,1-100, 0,1-50, hodc 1-10

Sau khi hap bang ndi hap (Cacbon)

Thanh phan Nong d6 (g/1) Khoang

Glucoza 30,0 5-150, 10-100, hodc 20-50
Nap nito

Thanh phan Nong d6 (mL/L) Khoéng

NH,OH 23,6 0-150, 10-100, hozc 15-50

sau:

Piéu kién nudi cdy théng thuong bao gdm (riéng 1¢ hodic két hop) cac diéu kién

bi€u kién

Khoang

- | ki€m soat & muc

khoang 20— khoang 35g/1

bo pH khoang 6,5 — khoang 8,5, khoang 6,5 — khoang 8,0, hoac
khoang 7,0 — khoang 8,0

Nhiét do khoang 17 — khoang 30°C, khoang 20 — khoang 28°C, hodc
khoang 22 dén 24°C

Oxy hoa tan khoang 2 — khoang 100% b3o hoa, khoang 5 — khoang 50%
bdo hoa, hodc khoang 7 — khoang 20% bao hoa

Glucoza  duoc | khoang 5 — khoang 50g/l, khoang 10 — khoang 40g/l, hoic

Vidu 2

Profin axit béo ciia PTA-10208
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Hai mau sinh khéi dugc sinh ra theo Vi du 1 (PTA-10208 Mau #1 va PTA-
10208 Mau #2) dugc phan tich vé téng ham lugng dau thd bing cach chiét dung moi,
cac phan nhém lipit duge xac dinh bing cach sic ky 1ong tinh ning cao/ting dung tim
diu do quét anh sang d& bay hoi (HPLC/ELSD), triaxylglyxerol (TAG) dugc phan tich
bang phuong phap HPLC/khbi phd ké (HPLC/MS), va profin cia axit béo (FA) duoc
xé4c dinh bang cach sic ky khi kém theo phat hién ion hoéa ngon la (flame ionization
detection: GC-FID). Ham luong lipit thd ctia mdi sinh khéi da dugc 1am khé dong lanh
duoc str dung bang cach sir dung dung mdi nghién ciing v6i hexan va dugce so sanh véi
téng lwong FAME (mg/g) dugc tao ra bing cach chuyén este héa truc tiép, va metyl
este clia axit béo tao thanh (FAME) dugc dinh lwong bang phép phan tich GC/FID. FA
trong lipit thd da dwgc chiét con dugc dinh lwong bing cach chuyén este hoa va duoc
dinh lwong bang cach st dung phép phan tich GC/FID FAME tao thanh. Phan trim
trong lugng ca tit ca céc lipit trung tinh (neutral lipids: NL) va axit béo tu do (free
fatty acid: FFA) dugc xé4c dinh trong chit béo thd dd duoc chiét bing cach sir dung
phuong phdp HPLC pha trung binh kém theo ELSD va phép xac dinh ion héa héa hoc
ap sudt khi quyén-phd khéi (atmospheric pressure chemical ionization-mass
spectrometry: APCI-MS). Phuong phap tach riéng va dinh lugng sterol este (SE), TAG,
FFA, 1,3-diaxylglyxerol (1,3-DAG), sterol, 1,2-diaxylglyxerol (1,2-DAG), va
monoaxylglyxerol (MAG). Két qua duoc thé hién trong Bang 2 va 3.

TAG va phospholipid (PL) dwoc tach ra khoi dau thd da dwgc chiét (PTA-
10208 MAu #1 va PTA-10208 MAu #2). TAG dugc phéan tach bing cach sir dung phép
sic ky nhanh 4p suét thip va PL duogc phan tach bang cach st dung phép chiét pha rin
(chiét pha rdn: SPE). Tinh ddng nhét ciia mdi phan doan dugc tach ra dugc khing dinh
bang phép sic ky 16p méng (thin layer chromatography: TLC). Profin axit béo cia céc
phan doan TAG va PL di dugc phén tach duge xac dinh theo cach chuyén este héa truc
tiép bang cach st dung GC-FID lam FAME. Két qua duoc thé hién trong Béang 4.

M&i phan nhém lipit duge phan tach ra khoi mau dau thd duge chiét tir PTA-
10208 (PTA-10208 Mau #3) bang cach st dung phuong phap HPLC thong thuong kém
theo xé4c dinh ELSD va APCI-MS.
Quy trinh thi nghiém

Chiét ddu thé — Dau thd dugc chiét tir cdc mAu sinh khdi da duge 1am kho lanh

bang cach sir dung dung méi nghién. Vi du, khoang 3g sinh khéi dugc can vao éng
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Swedish. Ba vong bi va 30ml hexan dugc dua vao 6ng Swedish, 6ng nay dugc day chit
bang nip neopren va dwa vao mdy lic trong 2 gid. Huyén phu déc tao thanh dugc loc
bang cach str dung ph&u Buchner va gidy loc Whatman. Dich 16ng d3 loc dugc thu gom,
dung moi dugc loai b trong chan khong, va lugng lipit thd con lai dugc xac dinh bﬁng
phép do trong luc.

Phdn tich axit béo — MAu sinh khéi, lipit thd da duoc chiét va cac phan nhom

lipit ¢4 dugce phéan 1ap dugc phan tich vé thanh phan axit béo lam FAME. Ngin gon,
sinh khéi da dugc 1am kho lanh va cac phén nhém lipit 43 dugc phan lap dugc can truc
tiép vao 6ng thir nghiém c6 nép vin ren, trong khi cac mau diu thé dugc hoa tan trong
hexan dé thu duoc néng do 1a khoang 2mg/ml. Toluen, chira chit chuin noi, va HCI
1,5N trong metanol dugc thém vao mdi éng. Cac dng duge cudn xody, tiép d6 day lai
va dugc dun néng dén 100°C trong 2 gid. Cac éng duoc dé ngudi, va dung dich NaCl
bdo hoa trong nuéc duge thém vio. Cac éng duoc cudn xody 1an nira va duge ly tAm dé
cho phép cac 16p duoc tach riéng. Tiép d6, mot phan 16p hitu co duge dua vao lo GC
(sic ky khi) va dugc phan tich bing phwong phédp GC-FID. FAME dugc dinh lugng
bang cach sir dung dudng cong c6 chia d6 3 diém duoc tao ra bang cach sir dung Chuin
tham chiéu Nu-Check-Prep GLC (NuCheck, Elysian, MN). Axit béo ¢6 mat trong dich
chiét dugc biéu thi dudi dang mg/g va dudi dang phin trim trong lugng. Ham luong
chit béo trong mau dugc danh gia bang cach st dung dép Gmg twong duong véi chudn
noi khi duge phan tich bing phwong phap GC-FID.

Phwong phap HPLC/ELSD/MS

Thiét bj Agilent 1100 HPLC, Alltech 3300 ELSD, Agilent 1100 MSD

Cot Phenomenex Luna Silica, 250x4,6mm, c& hat Sum w/cdt kiém soét
Pha dong A —99,5% Hexan (Omnisolv); 0,4% Rugu isopropylic (Omnisolv);
0,1% Axit axetic
B —99,9% Etanol (Omnisolv, 95:5 Etanol:IPA); 0,1% Axit axetic

Gradien
0 5 15 20 25 26 35
phut | phat |phit |phat |phat |phat |phut
% A 100 | 100 |85 0 0 100 100
%B 0 0 10 100 100 0 0
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Nhiét d6 cot 30°C

Téc @6 chay 1,5ml/phat

Thé tich truyén  5pl

Phat hién ELSD  Nhiét d6 35°C, Luu lwong khi 1,21/phut

MSD Khoang khdi lwong 200 — 1200, Thiét bi tao hwong 225V;
Nhiét ¢ khi 1am kho 350°C; Nhiét d¢o binh xit 325°C; Pién 4p mao din 3500V; Dong
Corona 10pA

Chiét pha rdn — Céc phan doan PL dugc tach ra khoi lipit tho bang cach chiét

pha rin (Solid Phase Extraction: SPE) biang cach st dung 6ng 2g aminopropyl
(Biotage, Uppsala, Sweden) dugc dit vao thiét bi Vac Elut (Varian Inc, Palo Alto,
USA). Cot duoc diéu kién hoa bang 15ml hexan, va khoang 60mg mdi miu duoc hoa
tan trong 1ml dung dich CHCI; va dugc nap vao cdt. The cot dugce rua béng 15ml 2:1
CHCl;:rugu isopropylic dé gitra rai céac lipit trung tinh, céc lipit ndy gan bo. Tiép do,
axit béo duoc rira giai bang 15ml dung dich axit axetic (HOAc) 2% trong ete, rdi dugc
gan bé. Phan PL dugc rira giai bing 1ml Metanol:Cloroform véi ty 18 6:1, rdi dugc thu
gom, lam kho trong moi trudng nito, va dugc can.

Séc ky nhanh — Séc ky nhanh dugc st dung dé tach céc phan nhém lipit c6 mit
trong dau thd. Khoang 200mg diu thd hoa tan trong hexan dugc dua vao diu cua cot.
H¢ st dung st dung Silica Gel 60 (EMD Chemical, Gibbstown, NJ) véi pha dong chira
ete ddu mo va etyl axetat & toc o Sml/phut (Bang 6-7) hodc 3ml/phut (Bang 8-13).
Buéc gradien dugce st dung dé rira gidi mot cach chon loc mdi nhém lipit ra khoi cot.
Gradien cta pha di dong bat diu tir 100% ete ddu mé va két thic bing 50% etyl axetat.
Céc phan doan dugc thu gom trong céc 6ng dung tich 10ml bing cach st dung may thu
gom phan doan ting rong Gilson FC 204 (Gilson, Inc., Middleton, WI). Mdi éng duoc
phén tich bang phép sic ky 16p mong (thin layer chromatography: TLC) va cac éng
chta mdi phan nhém lipit (dwgc phan dinh bang cac diém don trén dia TLC c6 hé sb
duy tri mong mudn (retention factor: Rf) dugc thu gom lai, c6 dic dén kho, va duoc
can. Tiép theo, ham lwong phén doan tdng dugc x4c dinh bing phép do trong luong.

Phép phdn tich TLC — Phép sic ky 16p mong duge thuc hién trén cac dia

silicagel. Cac dia dugc ria gidi bang cach st dung hé dung mdi chia ete dau mo:axit

axetic (véi ty 1€ 80:20:1) va duoc hién thi béng cach sir dung hoi iot. Gia tri Rf ctia mdi
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diém duoc so sanh véi cac gia tri duoc bao céo trong tai liéu chuyén nganh dbi v6i mdi
phéan nhom lipit.
Phép phdn tich cdc phdn doan TAG va PL — Céc phan doan TAG va PL da

duoc tach riéng dugc phan tich vé thanh phan axit béo 1am este metyl cia axit béo (farty
acid metyl ester: FAME). Céac phan doan TAG dugc hoa tan trong hexan dé thu duoc
ndng do 1a khoang 1-2mg/ml. Céc phan phan wéc 1ml cia dung dich dugc c6 dic dén
kho trong méi trudng nito. Toluen, chtra chit chudn ndi, va dung dich HCI 1,5N trong
metanol duoc thém vao mdi dng. Cac dng duwoc cudn xody, rdi dugc diy nip lai va
dugc dun néng dén 100°C trong 2 gio. Chét chuén ndi va HC1 metanol dugc thém truc
tiép vao cac dng chira phan doan PL va dugc dun néng. Cac 6ng duoc dé ngudi, va
dung dich NaCl bdo hoa trong nuéc dugc thém vao. Cac 6ng dugc cudn xody lai mot
1an nita va duge ly tim dé cho phép céc 16p duogc tach riéng. Phan 16p hitu co sau ddy
dwoc dua vao lo GC va dugce phén tich bang phép GC-FID. FAME duoc dinh luong
bang cach st dung dudng cong c6 chia d6 3 diém dugc tao ra bing cach st dung Chudn
tham chiéu Nu-Check-Prep GLC 502B (NuCheck, Elysian, MN). Axit béo c¢6 mit trong
dich chiét dwoc biéu thi dudi dang mg/g va dudi dang phén traim ciia FAME.
PTA-10208 Mau #1

Profin axit béo ctia sinh khéi va lipit thd da dugc chiét dbi véi PTA-10208 Mau

#1 duge xéac dinh bang cach st dung GC/FID. FA trong sinh khdi dugc chuyén este hoa
tai chd bang cach cén 28,6mg sinh khéi truc tiép vao éng FAME, trong khi mAu lipit
thd da dwoc chiét dugc didu ché bang cach can 55,0mg lipit thd vao binh c6 thé tich
50ml va chuyén 1ml vao éng FAME riéng biét. Ham luong lipit thd wdc tinh cta sinh
khdi dugc xéc dinh 13 53,2% (dudi dang téng cia FAME) bang cach st dung GC kém
theo phat hién FID, trong khi 52,0% (trong luong) lipid duge chiét tir sinh khdi khd, thu
duge ty 1& thu hoi 12 97,8% tdng lipit. Lipit thd dwoc xac dinh 12 91,9% axit béo (dudi
dang téng ciia FAME) bang cach stt dung GC/FID. Axit béo chii yéu chira trong lipit
tho 1a C16:0 (182,5mg/g), C20:5 n-3 (186,8mg/g), va C22:6 n-3 (423,1mg/g).

Profin ctia ph&n nhom lipt cda lipit tho da dugce chiét duoc xac dinh béng cach
can 55,0mg lipit thd vao binh luong thé tich 50ml va chuyén phan phan wdc vao lo
ding ¢é¢ HPLC dbi voéi phép phan tich HPLC/ELSD/MS. Theo phép phén tich
HPLC/ELSD/MS, lipit tho chira 0,2% sterol este (SE), 95,1% TAG, 0,4% sterol, va
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0,5% 1,2-diaxylglyxerol (DAG). 5% cta phan doan TAG chtra dinh ma dugc rira giai
truc tiép sau dinh TAG, nhung khong tao ra phd khéi c6 thé nhan biét.

TAG da dugc phan tach tir miu nay nhu dugc xac dinh bang phép sic ky nhanh
s& tao ra khoang 92,4% diu thd. PL diéu kién dwoc phat hién boi phép do trong lugng
hoic phép TLC sau khi tach SPE. Axit béo chi yéu (> 50mg/g) chira trong TAG la
C16:0 (189mg/g), C20:5 n-3 (197mg/g), va C22:6 n-3 (441mg/g).
PTA-10208 Miu #2

Profin axit béo ctia sinh khdi va lipit thé da duoc chiét dbi voi PTA-10208 Mau
#2 duge xé4c dinh bang cach st dung GC/FID. FA trong sinh khdi dwoc chuyén este hoa

tai chd bang cach cén 32,0mg sinh khéi truc tiép vao éng FAME, trong khi mau lipit
thd da duge chiét dugc didu ché bang cach can 60,1mg lipit thd vao binh c6 thé tich
50ml va chuyén 1ml vao dng FAME riéng biét. Him lwong lipit thd wdc tinh cua sinh
khdi dugc xéc dinh 13 52,4% (dudi dang tbng cia FAME) bang cach sir dung GC kém
theo phat hién FID, trong khi 48,0% (trong lwong) lipid dwgc chiét tir sinh khéi kho, thu
duoc ty 18 thu hdi 14 91,7% tdng lipit. Lipit thd dwoc xac dinh 13 95,3% axit béo (dudi
dang tong cia FAME) bing cach sir dung GC/FID. Axit béo chu yéu chira trong lipit
tho 14 C16:0 (217,5mg/g), C20:5 n-3 (169,3mg/g), va C22:6 n-3 (444,1mg/g).

Profin ctia phan nhém lipt cta lipit tho dd dwgc chiét dugc xac dinh bang cach
can 60,1mg lipit thd vao binh ludng thé tich 50ml va chuyén phin phén udc vao lo
ding d& HPLC d&i véi phép phan tich HPLC/ELSD/MS. Theo phép phan tich
HPLC/ELSD/MS, lipit tho chtta 0,2% SE, 95,7% TAG, 0,3% sterol, va 0,7% DAG.
5,1% cua phén doan TAG chtra dinh ma duogc rira giai truc tiép sau dinh TAG, nhung
khong tao ra phd khéi c6 thé nhén biét.

TAG da dugc phan tach tir mau ndy nhu dugc xac dinh bang phép sic ky nhanh
s€ tao ra khoang 93,9% dau tho. PL diéu kién dugc phét hién badi phép do trong lugng
hodc phép TLC sau khi tdch SPE. Axit béo chu yéu (> 50mg/g) chira trong TAG la
C16:0 (218mg/g), C20:5 n-3 (167mg/g), va C22:6 n-3 (430mg/g).

PTA-10208 MAu #3

Mau dau thd tir vi sinh vat duoc léng gan trong didu kién ATCC Accession No.
PTA-10208 (M&u PTA-10208 #3) dwogc phén tich bing cach s dung phwong phép
HPLC/ELSD/MS. Toan b9 98,38% lipit dugc thu hdi, cung v4i phén doan sterol este
(SE) chiém 0,32%, phan doan TAG chiém 96,13%, phin doan 1,3-diaxylglyxerol
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(DAG) chiém 0,22%, phan doan 1,2-DAG chiém 0,78%, va phan doan sterol chiém
0,93%.
Béng 2: Profin axit béo ciia sinh khdiPTA-10208 va lipit thoé dwoe chiét ra (mg/g)

Mau Mau

Mau #1 Mau #2 | Mau #2 #1 Miu#2 |#2

Sinh MAu#1 | Sinh Lipit | MAu #1 Lipit | Sinh Lipit

khéi Lipit tho | khéi | théo Sinhkhéi | thd khéi thd

FAME | FAME |FAME |FAME FAME | FAME | FAME
Axit béo Axit béo

(mg/g) | (mg/g) | (mg/g) |(mg/g) (mg/g) | (mg/g) | (mg/g)
C12:0 | 1,47 2,43 1,80 3,14 C22:0 0,10 |0,00 0,08

C14:0 11,62 |20,12 16,72 | 31,03 | C20:4 n-7 0,81 0,45 0,67

Cl14:1 0,00 0,00 0,00 0,00 C20:4 n-6 7,22 12,23 6,84

C15:0 2,43 3,75 3,60 6,22 C22:1n-9 0,00 0,00 0,00

C16:0 105,04 | 182,47 | 117,72 | 217,49 | C20:4 n-5 0,63 0,52 0,00

Cle:1 0,00 0,00 0,06 0,01 C20:4 n-3 3,45 5,45 3,33

C18:0 5,37 8,96 4,77 8,37 C20:3 n-3 0,09 0,00 0,11

C18:1
0,00 3,26 0,00 3,09 C20:5n-3 107,31 | 186,83 92,99

n-9
C18:1

. 0,00 0,00 0,00 0,00 C22:4 n-9 0,00 0,00 0,00
n_
C18:2

y 0,00 0,00 0,00 0,00 C24:0 0,60 0,00 0,52
n_

C20:0 1,48 1,79 1,40 1,85 C24:1 n-9 1,55 3,26 0,85

C18:3
0,00 0,00 0,00 0,00 C22:5n-6 9,66 15,84 10,27

n-3
C20:1
5 0,00 0,00 0,00 0,00 C22:5n-3 20,44 | 35,13 9,92
n_
C18:4
; 0,91 1,61 1,10 2,00 C22:6 n-3 246,98 | 423,10 245,96
n_
Téng cua
C20:2
y 0,00 0,00 0,00 0,00 FAME 527,15 | 907,18 518,71
n_
(mg/g)
C20:3
0,00 0,00 0,00 0,00
n-6
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Bang 3: Profin axit béo ciia sinh khdi PTA-10208 va lipit thé da dwoc chiét (%)

Mau - Mau Mau Mau . -
Mau #2 Mau#2 | Mau #2
#1 #1 #2 #1 #1
Sinh o Sinh Lipit
Sinh Lipit ) Lipit Sinh | Lipit ,
i khoi ) khoi tho
khoi tho tho khoi thd
% % % % % % % %
Axit béo Axit béo
FAME | FAME | FAME FAME FAME | FAME | FAME FAME
C12:0 0,28 0,27 0,35 0,33 C22:0 0,02 0,00 0,01 0,00
Cl14:0 2,20 2,22 3,22 3,29 C20:4 n-7 0,15 0,05 0,13 0,04
C20:4 n-6
Cl4:1 0,00 0,00 0,00 0,00 1,37 1,35 1,32 1,29
ARA
C15:0 0,46 0,41 0,69 0,66 C22:1 n-9 0,00 0,00 0,00 0,00
C16:0 19,93 20,11 | 22,70 23,07 C20:4 n-5 0,12 0,06 0,00 0,05
Cl6:1 0,00 0,00 0,01 0,00 C20:4 n-3 0,65 0,60 0,64 0,59
C18:0 1,02 0,99 0,92 0,89 C20:3n-3 0,02 0,00 0,02 0,00
C20:5 n-3
C18:1n-9 | 0,00 0,36 0,00 0,33 20,36 | 20,59 17,93 17,96
EPA
C18:1n-7 | 0,00 0,00 0,00 0,00 C22:4 n-9 0,00 0,00 0,00 0,00
C18:2 n-6 | 0,00 0,00 0,00 0,00 C24:0 0,11 0,00 0,10 0,00
C20:0 0,28 0,20 0,27 0,20 C24:1 n-9 0,29 0,36 0,16 0,22
C18:3n-3 | 0,00 0,00 0,00 0,00 C22:5n-6 | 1,83 1,75 1,98 1,91
C20:1 n-9 | 0,00 0,00 0,00 0,00 C22:5n-3 | 3,88 3,87 1,91 1,86
C22:6 n-3
Cl18:4n-3|0,17 0,18 0,21 0,21 46,85 | 46,64 | 47,42 47,10
DHA
Téng cia
C20:2n-6 | 0,00 0,00 0,00 0,00 100 100 100 100
FAME %
C20:3n-6 | 0,00 0,00 0,00 0,00
Bang 4: Profin axit béo ciia TAG dwoc phan lap PTA-10208
R MiAu |Mau | Mau Mau |[Miu |Miu |Mau
Mau #1
#1 #2 #2 #1 #1 #2 #2
FAME | % FAME | % FAME | % FAME | %
Axit béo Axit béo
(mg/g) FAME | (mg/g) | FAME (mg/g) | FAME | (mg/g) | FAME
C12:0 2,57 0,27 3,35 0,36 C22:0 0,00 0,00 0,00 0,00
C14:0 21,07 2,23 31,37 | 3,41 Chua biét 0,00 0,00 0,00 0,00
Cl4:1 0,00 0,00 0,00 0,00 C20:4 n-7 0,39 0,04 0,05 0,01
C15:0 3,89 0,41 6,17 0,67 C20:3 n-3 0,00 0,00 0,00 0,00
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N Mau Mau Mau Mau Mau Mau Mau
Mau #1
#1 #2 #2 #1 #1 #2 #2

C20:4 n-6

C16:0 189,28 | 20,07 | 218,78 | 23,75 12,79 1,36 11,82 1,28
ARA

Cl6:1 0,00 0,00 0,00 0,00 C22:1 n-9 0,00 0,00 0,00 0,00

C18:0 9,21 0,98 8,07 0,88 C20:4 n-5 0,39 0,04 0,07 0,01

C18:1 n-9 | 3,35 0,36 3,64 0,40 C20:4 n-3 5,52 0,59 5,09 0,55
C20:5n-3

C18:1n-7 | 0,00 0,00 0,00 0,00 197,14 | 20,90 166,68 | 18,10
EPA

C18:2n-6 | 0,00 0,00 0,00 0,00 C24:0 0,00 0,00 0,00 0,00

C20:0 1,86 0,20 1,55 0,17 C22:4 n-9 0,00 0,00 0,00 0,00

C18:3 n-3 | 0,00 0,00 0,00 0,00 C24:1 n-9 1,08 0,11 <0,1 <0,1

C20:1n-9 | 0,00 0,00 0,00 0,00 C22:5n-6 15,88 1,68 16,57 1,80

C18:4n-3 | 1,64 0,17 2,00 0,22 C22:5n-3 36,05 | 3,82 16,00 1,74
C22:6 n-3

C20:2 n-6 | 0,00 0,00 0,00 0,00 440,99 | 46,76 | 429,83 | 46,67
DHA
Téng cua

C20:3n-6 | 0,00 0,00 0,00 0,00 FAME 943,11 | - 921,03 | -
(mg/g)

Vidu3

Déu thé c6 thé thu dugc theo quy trinh dugc néu trong Vi du 1 va 2. Dau thd

con c6 thé duoge xtt 1y tiép bang cach tinh loc, tdy tring va khir mui dé thu dugce dau tinh

luyén. DAu tinh luyén con cé thé dugc tron cung voéi dau huéng duong c6 ham lugng

oleic cao (high oleic sunflower oil: “HOSO”) dé thu dwoc dau hoan thién c¢6 ham luong

DHA + EPA két hop 12 it nhit khoang 400mg/g diu. Cac dic tinh théng thuong cia diu

hoan thién theo Vi du nay dugc néu trong Bang 13.

Bang 13: Dic tinh ciia diu hoan thién véi ham lwong DHA + EPA két hop 1a it

nhit khoiang 400mg/g diu

Dic tinh héa hoc Mb ta Két qua
Ham lugng DHA mg/g dau Toi thiéu 240 255
Ham lugng EPA mg/g dau T6i thiéu 120 155
Ham lvong DHA + EPA mg/g dau T4i thiéu 400 411
Ham lugng peroxit mili duong lugng/kg | Téi da 5,0 0,4
Ham lugng ansidin T6i da 20 <1
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Axit béo tu do % Téi da 0,25 0,1
Ham lugng 4m va chat dé bay hoi % Tbi da 0,02 <0,01
Chét khong thé xa phong hoa % T6i da 4,5 0,9
Axit béo bién ddi % Téida 1 <1
Ham luong thanh phan

Arsenic ppm Téi da 0,1 <0,1
Cadimi ppm Tbida 0,1 <0,1
DPéng ppm T6i da 0,05 <0,02
Sit ppm Tbi da 0,2 0,0
Chi ppm T6i da 0,1 <0,1
Thily ngn ppm Tbi da 0,04 <0,01

Céc thanh phan khac dugc chira trong diu bao gom 1200ppm lexitin huéng
dwong; 2000ppm dich chiét huong thao; 2000ppm tocopherol hdn hgp; va 300ppm
ascorbyl palmitat. 2000ppm tocopherol hdn hop thu dugc tir 1700ppm tocopherol duge
thém vao (bao gébm 1100ppm ma dwgc thém vao trong qua trinh ngugc dong), ma thu
duogc tlr, vi du, Vitablend (Wolvega, the Netherlands) dudi tén thuong mai Tocoblend™
L70. va tir tocopherol hdn hop duge chira trong 3000ppm TAP 1010 Sun ma dugc thém
vao dau. TAP1010 Sun tao ra 300ppm ascorbyl palmitat, 300ppm tocopherol hdn hgp,
va 1200ppm lexitin huéng duong.

Vidud

Dau hoan thién chita lexitin hwéng dwong, dich chiét hwong théo, tocopherol
hén h_ap, va ascorbyl palmitat. Diu thd c6 thé thu dugc theo quy trinh dugc néu trong
Vi du 1 va 2. Diu tho con c6 thé duoc xir 1y tiép bang cach tinh loc, ty tring va khir
mui dé thu dugce dau tinh luyén. DAu tinh luyén con cé thé duoc tron cung véi HOSO
dé thu dugc dau hoan thién v6i ham lugng DHA + EPA két hop 1a it nhit khoang
500mg/g dau. Céc dic tinh théng thuong cia diu hoan thién theo Vi du ndy dwgc néu
trong Bang 14.

Bang 14: Dic tinh ciia diu hoan thién véi ham lwong DHA + EPA két hop la it
nhit khoang 500mg/g diu

Céc dac tinh héa hoc
Ham lwong DHA mg/g dau Téi thiéu 320
Ham luong EPA mg/g dau T6i thiéu 130
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Ham lugng DHA + EPA mg/g dau T6i thiéu 500
Ham lugng peroxit mili dwong lwong/kg | T6i da 5,0
Ham lugng ansidin Tbi da 20
Axit béo tw do % Tbi da 0,25
Ham luong 4m va chét d& bay hoi % Téi da 0,02
Chat khong thé xa phong hoa % Tb6i da 4,5
Axit béo bién doi % Toi da 1
Ham luong thanh phin

Arsenic ppm Téi da 0,1
Cadimi ppm Tbida 0,1
Pdng ppm Téi da 0,05
Sit ppm T6i da 0,2
Chi ppm Téi da 0,1
Thuy ngan ppm Téi da 0,04

Céc thanh phan khac dugc chira trong dau hoan thién bao gdm 1600ppm lexitin
huéng duong; 2000ppm dich chiét huong thao; 2400ppm tocopherol hdn hop; va
400ppm ascorbyl palmitat. 2400ppm tocopherol hén hop thu dwoc tir 2000ppm
tocopherol dugc thém vao (bao gdbm 900ppm ma duoc thém vao trong qua trinh nguoc
dong), ma thu duge tlr, vi dyu, Vitablend (Wolvega, the Netherlands) duédi tén thuong
mai Tocoblend™ L70. va tir tocopherol hdn hop duge chira trong 4000ppm TAP 1010
Sun ma dugc thém vio dau. TAP1010 Sun tao ra 400ppm ascorbyl palmitat, 400ppm
tocopherol hdn hop, va 1600ppm lexitin huéng duong.

Vidus

Dau hoan thién chita dich chiét hirong thdo, tocopherol hén hop, va ascorbyl
palmitat. Dau tho thu dugc theo quy trinh dugce néu trong Vi du 1 va 2, Dau thd con c6
thé dugc xi Iy tiép bang cach tinh loc, tiy tring va khir mii dé thu dwoc ddu tinh luyén.
DAu tinh luyén con c6 thé duge tron cliing véi HOSO @& thu dwoc diu hoan thién voi
ham lugng DHA + EPA két hop 12 it nht khoang 500mg/g dau. Dic tinh ciia ddu hoan
thién theo Vi du nay la tuwong tu véi céc déc tinh duge néu trong Bang 14.

Céc thanh phan khac dugc chira trong dau hoan thién bao gdm 3000ppm dich
chiét hwong thao; 1700ppm tocopherol hdn hop (bao gdm 900ppm ma dugc thém vao
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trong qué trinh ngugc dong), ma thu dugc tu, vi du, Vitablend (Wolvega, the
Netherlands) dudi tén thuong mai Tocoblend™ L70; va 250ppm ascorbyl palmitat.
Viduo

Hoat luc; huong ca/bién (mui); va vi ca/bién (vi) cua dau hoan thién theo céc
Vi du 4 va 5 duoc so sanh. Két qua ciia phép so sanh nay duoc néu trong Bang 15.

Hoat luyc thu dugc theo phuong phap AOCS Ce 1b-89 (dugc cai bién). Céc gia
trj cdm quan hwong bién/ca (mui) va vi bién/ca (vi) dwgc xac dinh theo phuong phap
nhu duge mo ta trong tai li€¢u Sensory Evaluation Techniques, Meilgaard et al., CRC
Press; 4 edition (December 13, 2006). Mot nhém gdm 8 dén 18 ngudi ¢6 kinh nghiém
dugc thr vi va/hodic mii cia mau diu hoan thién theo cac Vi du 4 va 5. Mbi ngudi nay
s& xé4c dinh gid tri cia miu. Sau do, tht ca cac miu dugc le"ly trung binh theo s6 hoc va
két qua duoc 1am tron 1én hodic tron xudng sb tiép theo. Gia tri huong ca/bién > 1,5 va
vi ca/bién > 2,5 duge mong doi 13 ¢6 thé cam nhan duoc bdi déng dao dan ching.

Dau hoan thién theo mdi Vi du 4a-d va 5 duoc déng goi vao dd chira nhém
dugc trang epoxy-phenolic 100g (Elemental Container Inc., part number MC 12532) ¢6
nut poly tu nhién 25mm 16ng vao (Elemental Container Inc., part number 024PLUG) va

dugc bao quan ¢ 25°C.

Béng 15
Thoi Trung binh
gian Vidu4a Vi duviode) V- dy cuia Vi du Vidy
(hing) 4b 4¢ 4d rod 5
Hoat  luc |0 359 354 382 348 361 360
DHA (mg/g) |3 372 365 394 346 369 362
Hoat  luc |0 199 213 179 158 187 178
EPA (mg/g) |3 202 218 184 160 191 162
0 1 0 0 1 1 0
1 2 1 1 1 1 0
Huong 2 1 1 1 2 1 1
ca/bién 3 1 1 1 3 2 1
4 2 1 1 2 2 1
5 2 1 2 2 2 2
Vicabién |0 1 0 0 1 1 0
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1 2 1 | 1 1 0
2 2 1 2 2 2 1
3 1 2 2 3 2 1
4 2 2 1 3 2 2
5 13 2 2 3 3 3

Yidu7

Dau tho ¢6 thé thu dwoc tir Schizochytrium sp nhd quy trinh dugc mo ta trong,
vi dy, WO 91/007498, WO 94/08467, WO 03/105606, va WO02011/153246. Dau thod
con ¢6 thé dwoc xir Iy tiép bang cach tinh loc, tiy trang va khir mui dé thu dugc dau tinh
luyén. Du tinh luyén con c6 thé duogc tron cing véi HOSO dé thu dugc diu hoan thién
v6i ham lugng DHA 14 it nhit khoang 350mg/g diu. Céc dic tinh thong thudng cua dau
hoan thién theo Vi du nay dugc néu trong Bang 16.

Bang 16: Dic tinh ciia ddu hoan thién véi ham lwong DHA it nhit khodng

350mg/g
Axit béo Néng do (trong lurong)
14:0 6%-12%

16:0 18%-28%

18:0 T6i da 2%

18:1 Téi da 8%

18:2 Toi da 2%

20:4 ARA Téi da 2%

20:5 EPA Téi da 3%

22:5n-6 DPA 12%-18%

22:6 DHA T4i thiéu 35%

Céc loai khac T6i da 10%

Ham luong thanh phan

Arsenic Tdi da 0,2ppm

Pong Téi da 0,05ppm

Sat Téi da 0,2ppm

Chi Téi da 0,1ppm
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Thuy ngan Téi da 0,04ppm

Cac déc tinh héa hoc

Ham luong peroxit Téi da 5 mili duong lwong/kg
Axit béo ty do Toi da 0,25%

Ham lugng 4m va chét d& bay hoi | Thi da 0,05%

Chat khong thé xa phong hoa T6i da 4,5%
Axit béo chuyén héa Téi da 1%
Vidu7a

Cé4c thanh phin khic dugc chira trong diu hoan thién bao gdbm 900ppm
tocopherol hdn hgp ma dwgc thém vao trong qua trinh nguge dong. Tocopherol hdn
hop 13 sin c6 tr, vi du, Vitablend (Wolvega, the Netherlands) dudi tén thuong mai
Tocoblend™ L70.

Vidu7b

Cac thanh phan khic dugc chira trong diu hoan thién bao gdm 900ppm
tocopherol hén hop ma dugc thém vao trong qua trinh nguge dong; 400ppm ascorbyl
palmitat; va 2800ppm lexitin diu nanh. Tocopherol hdn hop 13 sin c6 tr, vi du,
Vitablend (Wolvega, the Netherlands) duéi tén thuwong mai Tocoblend™ L70.

Yidu7c

Céac thanh phin khic dugc chira trong diu hoan thién bao gdbm 900ppm
tocopherol hdn hop ma duge thém vao trong qué trinh nguoc dong; 750ppm ascorbyl
palmitat; va 2800ppm lexitin dau nanh. Tocopherol hdn hop 1a sén c6 tr, vi du,
Vitablend (Wolvega, the Netherlands) duéi tén thuong mai Tocoblend™ L70.

Vidu7d

Céc thanh phan khac dwoc chira trong diu hoan thién bao gdm 2800ppm lexitin
dau nanh; 3500ppm dich chiét huong thao; 1400ppm tocopherol hdn hop; va 50ppm
ascorbyl palmitat. 1400ppm tocopherol hdn hgp (bao gdm 900ppm ma dwoc thém vao
trong qua trinh ngugc dong), ma thu dugc tir, vi dy, Vitablend (Wolvega, the
Netherlands) dudi tén thuong mai Tocoblend™ 1.70.

Vidu7e

Céc thanh phin khic dugc chira trong diu hoan thién bao gbm 2800ppm
Lexitin ddu nanh; 3500ppm dich chiét hwong thao; 1400ppm tocopherol hdn hop; va
750ppm ascorbyl palmitat. 1400ppm tocopherol hdn hop bao gdm 900ppm ma dugc
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thém vao theo cach ngugc dong, ma thu duge tr, vi du, Vitablend (Wolvega, the
Netherlands) duéi tén thuong mai Tocoblend™ 170.
Vi du 7f

Céc thanh phin khac dugc chira trong diu hoan thién bao gdm 2800ppm
Lexitin dau nanh; 3500ppm dich chiét hwong théo; 3400ppm tocopherol hdn hop; va
50ppm ascorbyl palmitat. 1400ppm tocopherol hdn hop (bao gém 900ppm ma dugc
thém vao trong qua trinh ngugc dong), ma thu duge tir, vi dy, Vitablend (Wolvega, the
Netherlands) duéi tén thuong mai Tocoblend™ L70.
Vidu7g

Céac thanh phan khic dwgc chira trong diu hoan thién bao gébm 2800ppm
Lexitin dau nanh; 3500ppm dich chiét hwong thao; 3400ppm tocopherol hdn hop; va
750ppm ascorbyl palmitat. 1400ppm tocopherol hdn hop (bao gdm 900ppm ma dugc
thém vao trong qué trinh nguoc dong) 1a thu duogc tlr, vi dy, Vitablend (Wolvega, the
Netherlands) dudi tén thuong mai Tocoblend™ L70.
Vidu7h

Céac thanh phan khac dwgc chtra trong diu hoan thién bao gdm 1400ppm
tocopherol hdn hop (bao gdm 900ppm ma duge thém vao trong qué trinh nguoc dong),
ma thu duoc tir, vi du, Vitablend (Wolvega, the Netherlands) dudi tén thuong mai
Tocoblend™ L70; va 500ppm dich chiét hwong thao.
Vidu7i

Céc thanh phan khac dugc chtra trong dau hoan thién bao gbm 2800ppm lexitin
dau nanh; 500ppm dich chiét huong thao; 1400ppm tocopherol hdn hop (bao gbm
900ppm ma dugc thém vao trong qua trinh ngugc dong), ma thu dugce tir, vi duy,
Vitablend (Wolvega, the Netherlands) duéi tén thuwong mai Tocoblend™ L70; va
50ppm ascorbyl palmitat.
Vidu7j

Céc thanh phan khac dugc chira trong dau hoan thién bao gdm 2800ppm lexitin
déu nanh; 500ppm dich chiét huong thao; 1400ppm tocopherol hdn hop (bao gdm
900ppm ma dugc thém vao trong qué trinh ngugc dong), ma thu duge tir, vi du,
Vitablend (Wolvega, the Netherlands) dudi tén thuong mai Tocoblend™ L70; va
750ppm ascorbyl palmitat.
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Vidu7k

Céc thanh phin khéac dugc chira trong dau hoan thién bao gdbm 2800ppm lexitin
dau nanh; 500ppm dich chiét hwong théo; 3400ppm tocopherol hdn hop (bao gdém
900ppm ma dugc thém vao trong qua trinh nguoc dong), ma thu duge tir, vi duy,
Vitablend (Wolvega, the Netherlands) dudi tén thwong mai Tocoblend™ L170; va
50ppm ascorbyl palmitat.
Vidu7l

Céc thanh phan khéc duoc chira trong diu hoan thién bao gdm 2800ppm lexitin
dau nanh; 500ppm dich chiét hwong théo; 3400ppm tocopherol hén hop (bao gdbm
900ppm ma dugc thém vao trong qua trinh ngugc dong), ma thu dugc tr, vi du,
Vitablend (Wolvega, the Netherlands) dudi tén thuong mai Tocoblend™ L70; va
750ppm ascorbyl palmitat.
Vidu 7m

Céc thanh phan khéc dwoc chira trong diu hoan thién bao gdm 2800ppm lexitin
dau nanh; 2000ppm dich chiét hwong thao; 2400ppm tocopherol hdn hop (bao gdm
900ppm ma dugc thém vao trong qua trinh ngugc dong), ma thu duwoc tr, vi du,
Vitablend (Wolvega, the Netherlands) dudi tén thwong mai Tocoblend™ L70; va
400ppm ascorbyl palmitat.
Vidu8

Dau hoan thién chira dich chiét huong thao va tocopherol hdn hop. Dau thod ¢6
thé thu dwoc tir Schizochytrium sp nho quy trinh duge moé td trong, vi du, WO
91/007498, WO 94/08467, WO 03/105606, va WO2011/153246, Dau thé con c6 thé
dugce xir 1y tiép bang céch tinh loc, tdy tring va khir mui dé thu dugc ddu tinh luyén.
DAu tinh luyén con co thé duogc tron cung vgi HOSO dé thu duoc diu hoan thién véi
ham lugng DHA 14 it nhét khoang 350mg/g diu. Pic tinh cua diu nay la twong ty véi
cac dic tinh dugc néu trong Bang 16.
Vi du 8a

Cac thanh phan khic dwoc chira trong diu hoan thién bao gdm 3400ppm
tocopherol hdn hop (bao gdm 900ppm ma dugc thém vio trong qué trinh nguoc dong),
ma thu dugc tir, vi du, Vitablend (Wolvega, the Netherlands) dudi tén thuong mai
Tocoblend™ L70; va 500ppm dich chiét hwong thao. Bang 17 tém tit diu theo Vi du

nay ma khong chtra ascorbyl palmitat hodc lexitin.
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Thanh phan Luong: 96,1% chit béo cung vé6i
dau chtra it nhat mot axit béo Cig., da bat || ARA | 20:4 n-6 | 1,06%
bdo hoa c6 tlr 4 dén 6 lién két doi cacbon- || EPA | 20:5n-3 | 1,10%
cacbon DPA | 22:5n-6 | 17,54%

DPA |22:5n-3 |0,57%

DHA | 22:6 n-3 | 44,74%

Téng cong khoang 65,01 % trong luong

Tocopherol 3.400ppm
Dich chiét huong thao 500ppm
Axit oleic cao 7,8%

Vidu 8b

Céc thanh phin khac dugc chira trong diu hoan thién bao gdm 1400ppm

tocopherol hdn hop (bao gdm 900ppm ma dugc thém vao trong qud trinh ngugc dong),

ma thu dugc tir, vi du, Vitablend (Wolvega, the Netherlands) duéi tén thuwong mai

Tocoblend™ 170; va 3500ppm dich chiét hwong théo. Bang 18 tém tit dau theo Vi du

nay ma khong chtra ascorbyl palmitat hodc lexitin.

Béing 18
Thanh phan Luong: 96,7% chat béo cing véi
dau cha it nhat mot axit béo Cyg.0, da bit || ARA |20:4 n-6 1,06%
bdo hoa c6 tir 4 dén 6 lién két doi cacbon- | [EPA |20:5n-3 | 1,12%
cacbon DPA |22:5n-6 |17,46%
DPA | 22:5n-3 |0,57%
DHA | 22:6 n-3 | 44,46%
Tong cong khoang 64,67 % trong luong
Tocopherol 1,400ppm
Dich chiét hwong thao 3,500ppm
Axit oleic cao 7,8%

Vi du 8¢

Céc thanh phan khéc dwoc chira

trong diu hoan thién bao gbm 3400ppm

tocopherol hdn hop (bao gdm 900ppm ma dugc thém vio trong qua trinh ngugc dong),

ma thu dugc tir, vi dy, Vitablend (Wolvega, the Netherlands) duéi tén thuwong mai
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Tocoblend™ L70; va 3500ppm dich chiét hwong théo. Bang 19 tém tit ddu theo Vi du

nay ma khong chtra ascorbyl palmitat ho3c lexitin.

Bing 19
Thanh phan Luong: 95,3% chat béo cing véi
ddu chira it nhit mot axit béo Cyg,, da bat |[[ ARA [20:4n-6 | 1,07%
bdo hoa c6 tir 4 dén 6 lién két d6i cacbon- || EPA |20:5n-3 | 1,10%
cacbon DPA | 22:5n-6 |17,55%
DPA |22:5n-3 |0,57%
DHA | 22:6 n-3 | 44,70%
Téng cong khoang 64,99 % trong lugng
Tocopherol 3.400ppm
Dich chiét huong thao 3.500ppm
Axit oleic cao 7,5%

Vidu8d

Céc thanh phin khic dugc chira trong diu hoan thién bao gdm 2400ppm

tocopherol hén hop (bao gdm 900ppm ma dugc thém vao trong qua trinh nguge dong),

ma thu duoc tir, vi dy, Vitablend (Wolvega, the Netherlands) duéi tén thuong mai

Tocoblend™ 1.70; va 2000ppm dich chiét hwong théo. Bang 20 tém tit diu theo Vi du

nay ma khong chira ascorbyl palmitat hodc lexitin.

Béng 20
Thanh phan Luong: 95,9% chat béo ciing véi
dau chira it nhit mot axit béo Cyg,, da bét [ ARA | 20:4n-6 | 1,06%
bdo hoa c6 tir 4 dén 6 lién két ddi cacbon- || EPA |20:5n-3 | 1,09%
cacbon DPA | 22:5n-6 |17,49%
DPA [22:5n-3 |0,56%
DHA | 22:6n-3 |44,51%
Tong cong khoang 64,71 % trong lugng
Tocopherol 2.400ppm
Dich chiét hwong thao 2.000ppm
Axit oleic cao 7,8%
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Vi du 8e

Cdc thanh phin khdc duoc chua trong dau hoan thién bao gom 2400ppm
tocopherol hon hop (bao gdém 900ppm ma duoc thém vao trong qua trinh nguoc dong),
ma thu duoc tur, vi du, Vitablend (Wolvega, the Netherlands) du¢i tén thuong mai
Tocoblend™ L70; va Oppm dich chiét huong thio. Bing 21 tém tat dau theo Vi du nay
ma khong chura ascorbyl palmitat, lexitin, hodc dich chiét huong thao.

i

Bang 21

Thanh phan Luong: 95,8% chat béo cling voi

dau chua it nhat mot axit béo Cg., da bat || ARA | 20:4 n-6 1,06%

bdo hoa c6 tir 4 dén 6 lién két doi cacbon- || EPA | 20:5n-3 | 1,09%

cacbon DPA | 22:5n-6 17.47%
DPA | 22:5n-3 |0,56%
DHA | 22:6 n-3 | 44,48%

Tong cong khoang 64,66 % trong luong

Tocopherol 2.400ppm
Dich chiét huong thao Oppm
Axit oleic cao 8,0%
Vi du 8f

Céc thanh phan khdc duoc chta trong ddu hoan thién bao gdm 900ppm
tocopherol hon hop (ma duge thém vao trong qud trinh nguoc dong), ma thu duoc tu, vi
du, Vitablend (Wolvega, the Netherlands) duoi tén thuong mai Tocoblend™ L70: va
2000ppm dich chiét huong thao. Bang 22 tém tit dau theo Vi du nay ma khong chua

ascorbyl palmitat hodc lexitin.

Bang 22

Thanh phan Luong: 96,6% chat béo cung voi

dau chira it nhat mot axit béo Ciz0 da || ARA | 20:4 n-6 1,06%

bat bdo hoa cé tu 4 dén 6 lién két doi || EPA | 20:5 n-3 1,09%

cacbon-cacbon DPA | 22:5n-6 17,48%
DPA |22:5n-3 0,57%
DHA | 22:6 n-3 44.51%

Tong cong khoang 64,71 % trong luong
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Tocopherol 900ppm
Dich chiét huong thao 2.000ppm
Axit oleic cao 8,0%
Vidu8g

Cé4c thanh phéan khac dugc chira trong dau hoan thién bao gdm 2400ppm
tocopherol hén hgp (bao gdm 900ppm ma duoc thém vao trong qud trinh nguge dong),
ma thu dugc tir, vi du, Vitablend (Wolvega, the Netherlands) duéi tén thwong mai
Tocoblend™ L70; va 2000ppm dich chiét hwong tho. Bang 23 t6m tit dau theo Vi du

nay ma khong chra ascorbyl palmitat hoic lexitin.

Bang 23
Thanh phan Luong: 97,2% chat béo cung vé6i

dau chtra it nhat mot axit béo Cigp da bat || ARA | 20:4n-6 | 1,06%

bdo hoa ¢6 tir 4 dén 6 lién két dbi cacbon- | [ EPA | 20:5n-3 | 1,12%
cacbon DPA | 22:5n-6 17,46%
DPA |22:5n3 |0,56%
DHA | 22:6n-3 | 44,44%

Téng cong khoang 64,64 % trong lugng

Tocopherol 2,400ppm

Dich chiét huong thao 2,000ppm

Axit oleic cao 7,8%

Yidu9

Bang 24a

Vidu | Gié tri cdm quan huong bién/ca Gia tri ranximat
8a 1,4 @ 6 Théang, nhiét d6 trong phong | 5,6
&b 0,9 @ 8 Thang, nhiét d) trong phong | 5,3
8¢ 1,2 @ 8 Théng, nhiét do trong phong | 5,8
&d 1,2 @ 6 Thang, nhiét d¢ trong phong | 5,5
e 1,3 @ 6 Thang, nhi¢t d) trong phong | 4,1
8f 1,3 @ 7 Théng, nhiét d¢ trong phong | 4,1
8g 1,4 @ 6 Thang, nhiét d) trong phong | 5,2
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Béng 24b
Thoi Vi | Vi |Vi [Vi |Vi |Vi |Vi [Vi |Vi |Vi
Vidu
gian ; du |du |du |[du |du |[du |du |du [du |du
a
(thang) 7o |7c |7d |7e |7f |7g |7h |71 |7] |7k
Hoat luc |0 427 370 | 371 | 368 | 368 | 365 | 375 | 428 | 368 | 365 | 366
DHA
6 438 | 368 | 368 | 360 | 368 | 368 | 370 | 425 | 368 | 371|377
(mg/g)
0 0,3 1,0 {0,8 /0,8 /0,3 0,8 {03 |05 |14 |05 |14
1 0,3 16 {0,7 (0,8 |1,3 (1,1 [1,1 |03 |1,8 |1,3 |1,9
2 0,6 14 10512 (1,0 |10 (1,2 |0,7 |1,7 | 1,1 |16
3 1,2 16 |1,7 (1,6 |1,7 (1,8 1,8 [1,1 |23 1,7 |23
Huong
) 4 1,6 19 L1 |1,7 |16 |1,5 1,9 |1,6 |22 |1,4 |22
ca/bién
5 1,5 19 11,2 11,8 | 1,7 |20 |1,6 |1,1 |22 |22 |23
6 1,5 1,9 | 1,2 (23 (2,1 |2,5 (20 |1,6 |23 (22 |25
7 1,8 22 11,7 [2,1 [2,1 {2,022 |1,6 [24 (22 (2,5
8 - 22 |15 |21 |22 (22 (22 [1,8 [29 |25 |26
0 0,7 1,311,209 (0,6 [09 (0,5 0,7 |1,7 |09 |14
1 0,7 25 |11 1,1 | 1,2 (1,1 {14 (0,6 |23 |14 |25
2 1,2 2,1 10,7 1,5 |1,1 |1,1 |1,7 [1,1 {22 |14 |2,
3 1,6 24 124 119 (2,1 (21|21 |1,6 [2,8 [2,1 |28
Vica/bién |4 2,0 24 115 (20 (2,1 (1,9 |22 [1,9 |29 [2,3 ]3,0
5 2,0 24 11,5122 (2,1 |24 (21 |1,6 |29 |26 |28
6 2,2 25 (1,8 12,7 2,6 |- 24 122 3,1 2,7 |3,2
7 2,5 2,8 11,9 [2,6 |24 |26 |25 |24 [3,1 [2,6 3,2
8 - 2,7 11,5 12,6 [2,8 {3,025 (2,6 |3,8 3,034
Bang 24c¢
Vi Vi du | Vi
Thoi Vi Vi | Vi | Vi |Vi |ViI |ViI |Vi
_ du Tm du
gian du . du |du |du |du |du |[du |du
Tm | (ii) Tm
(thang) |71 . ... |8 |8 (8 (& (8 |8 |8g
@) (ii1)
Hoat 0 363 | 364 |377 373 | 430 | 430 [ 426 | 427 | 426 | 430 | 432
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Iuc 368 370
DHA |6 365 | 367 430 | 425 | 430 | 432 | 429 | 425 | 430
(mg/g)
0 0,4 |0,6 0,3 06 {05103 (02 |05 (03 |03 |0,2
1 1,0 [ 1,2 0,9 0,8 {04 |05 (05 |05 (0,3 |05 |0,3
2 1,3 0,8 1,0 09 (06 [0,7 [0,6 |06 [0,3 |07 |0,5
3 1,8 | 1,7 L5 1,3 1,208 |1,0 | 1,0 [0,8 | 0,8 | 1,0
Huong | 4 2,0 | 1,7 1,4 LS |14 (1,2 |1,1 |1,2 | 1,3 |1,3 | 1,1
ca/bién |5 1,8 | 1,7 1,8 16 1,3 11,0 (1,1 |1,0 [0,8 |1,0 |1,1
6 23 |25 2,2 L7 (14 |13 |1,2 | 1,3 [1,3 |14 |14
7 2,0 | 2,1 1,9 20 (1,7 1,2 |14 |1,5 |1,6 |14 |15
8 2,5 125 - 23129 109 |1,2 |19 |1,7 |1,6 |-
9 - - - - - I3 |19 |- - 1,8 |-
0 0,7 10,8 0,5 0,8 108 (0,5 (04 (06 [0,5 0,5 |0,5
1 1,3 | 1,3 1,2 1,0 10,8 0,6 |05 |06 [0,6 [0,6 |0,5
2 5 [ 1,2 1,1 1,2 (1,1 {0,8 |0,7 |0,8 [0,7 [0,8 |1,0
3 23 | 2,1 1,9 19 |1,5 109 |1,2 [1,2 |1,5 |1,0 | 1,2
Vi 4 24 |- 2,1 - 19 (13 |1,5 |14 |1,7 |14 |13
cé/bién |5 24 (22 2,2 22 1,8 |14 |14 |1,5 |13 |13 |16
6 2,8 |- - - 2,1 (14 |15 |15 |19 |1,6 |1,8
7 2,7 |- 2,5 - 2,1 |14 |L,7 |1,7 {23 |1,9 |21
8 3,0 {3,0 - 29 13,1 1,3 |19 |24 |24 (21 |-
9 - - - - 1,9 12,5 |- - 23 |-

Gia tri Ranximat dugc x4c dinh bang thir nghiém tiéu chuin vé d9 on dinh cua
dau, béng cach sir dung thiét bi ranximat duoc van hanh ¢ 90°C, véi luu lugng khi duge
dit & ché do 10 lit/gio (AOCS Cd 12b-92). Hoat lyc thu dugc theo phwong phap AOCS
Ce 1b-89 (duoc cai bién). Cac gia tri cam quan huong bién/ca (mui) va vi bidn/ca (vi)
dugce xé4c dinh theo phuong phap nhu dugc md ta trong tai liéu Sensory Evaluation
Techniques, Meilgaard et al., CRC Press; 4 edition (December 13, 2006). Mot nhém
gém 8 dén 18 ngudi ¢ kinh nghiém duge thtt vi va/hoic mii mau dau hoan thién theo
cac vi dy 7a-m va 8a-g. Mdi ngudi ndy s& x4c dinh gié tri ciia mAu. Sau do, tit ca cac

mau duoc lay trung binh theo s6 hoc va két qua dugc lam tron 1én hodc tron xudng s6
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tiép theo. Gia tri huong ca/bién > 1,5 va vi ca/bién > 2,5 duge mong doi 14 c6 thé cam
nhén dugc bdi dong dao dan ching.

Dau hoan thién theo Vi du 7a-m va 8a-g dugc dong gbi vao trong tai polyetylen
ty trong thip Nylon/Foil/PE dugc bao g6i bang chan khong rdi dugc han kin bing nhiét
trong mdi trudng N, trén thiét bi Model AGV Multivac (Multivac Sepp Haggenmiiller
GmbH & Co. KG) va dugc bao quan ¢ 25°C.

Yidull

Ddu hoan thién chita lexitin huéng duong, dich chiét hirong thdo, tocopherol
hén hop, va ascorbyl palmitat. Dau thé c6 thé thu dugc tir Schizochytrium sp nh¢ quy
trinh dugc mo ta trong, vi du, WO 91/007498, WO 94/08467, WO 03/105606, va
WO02011/153246. Dau thd con ¢ thé duoc xir Iy tiép bang céch tinh loc, tay tring va
khir mui dé thu duge diu tinh luyén. Dau tinh luyén con c6 thé dugc tron cung vai
HOSO dé thu dugc dau hoan thién véi ham lugng DHA 14 it nhét khoang 350mg/g dAu.
Céc ddc tinh thong thudng ctia diu hoan thién theo Vi du nay dugc néu trong Bang 25.

Bang 25: Dic tinh ciia ddu hoan thién véi ham lwong DHA 13 it nhit khoing

350mg/g diu

Céc dac tinh hoa hoc

Ham luong DHA mg/g dau T6i thiéu 350
Ham luong peroxit mili duwong lugng/kg Téi da 5,0
Ham luong ansidin Tbi da 20
Axit béo tw do % Tbi da 0,25
Ham luwong 4m va chét d& bay hoi % T6i da 0,05
Chat khong thé xa phong héa % Téi da 4,5
Axit béo bién doi % Tbi da 1
Ham lugng thanh phan

Arsenic ppm Téi da 0,1
Cadimi ppm Tdi da 0,1
Pong ppm Tdi da 0,05
Sit ppm Toi da 0,2
Chi ppm Téi da 0,1
Thiy ngén ppm T4i da 0,04
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Vi du 10a-10e

Cé4c thanh phan khac dugc chia trong ddu hoan thién bao gdm 1600ppm
Lexitin huéng duong; 2000ppm dich chiét hwong thao; 2400ppm tocopherol hdn hop;
va 400ppm ascorbyl palmitat. 2400ppm tocopherol hén hop thu dugc tir 2000ppm
tocopherol dugc thém vao (bao gdbm 900ppm ma dugc thém vao trong qud trinh nguoc
dong), ma thu duoc tlr, vi du, Vitablend (Wolvega, the Netherlands) du6i tén thwong
mai Tocoblend™ L70. va tir tocopherol hdn hgp dugc chira trong 4000ppm TAP 1010
Sun ma dugc thém vao dau. TAP1010 Sun tao ra 400ppm ascorbyl palmitat, 400ppm
tocopherol hdn hgp, va 1600ppm lexitin huéng dwong.
Vidull

Dau hoan thién chira dich chiét huong thdo, tocopherol hén hop, va ascorbyl
palmitat. Dau thd ¢6 thé thu duoc tur Schizochytrium sp nho quy trinh dugc mo ta trong,
vi du, WO 91/007498, WO 94/08467, WO 03/105606, va W0O2011/153246, Dau tho
con c6 thé duoc xir Iy tiép bang cach tinh loc, tdy trang va khir mii dé thu duge diu tinh
luyén. Dau tinh luyén con ¢6 thé dugc tron cing véi HOSO dé thu duge diu hoan thién
v6i ham lugng DHA 14 it nhit khoang 400mg/g diu. Pic tinh cua dau hoan thién theo
Vi du nay la twong tu v6i cac dic tinh dugc néu trong Bang 26.
Vidu lla-b

Céc thanh phén khac duge chia trong diu hoan thién bao gdm 3000ppm dich
chiét huong théo; 1700ppm tocopherol hén hgp (bao gdbm 900ppm ma duge thém vao
trong qua trinh nguge dong), ma thu duwoc tir, vi du, Vitablend (Wolvega, the
Netherlands) duéi tén thurong mai Tocoblend™ 1.70; va 250ppm ascorbyl palmitat.
Vidul2

Hoat luc; huong ca/bién (mui); va vi ca/bién (vi) cua diu hoan thién theo cac vi
du 10a-¢ va 11a-b dugce so sanh. Két qua ciia phép so sanh nay dugc néu trong Bang 27.

Hoat lyc thu dugce theo phuwong phdp AOCS Ce 1b-89 (dugc cai bién). Cac gia
tri cdm quan huong bién/c4 (mdi) va vi bién/ca (vi) duoc xdc dinh theo phwong phap
nhu dugc mo ta trong tai liéu Sensory Evaluation Techniques, Meilgaard et al., CRC
Press; 4 edition (December 13, 2006). Mot nhém gE‘)m 8 dén 18 nguoi c6 kinh nghiém
dugc thir vi va/hodc mui ctia miu diu hoan thién theo céc vi du 10a-e va 1la-b. Mbi
ngudi ndy s& xac dinh gié tri cia mau. Sau d6, tit ca cac mau duge 14y trung binh theo

50 hoc va ket qua dugc 1am tron 1én hodc tron xudng so ti€p theo. Gia tri huong c4/bién
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> 1,5 va vi c4/bién > 2,5 dugc mong doi 1a cé thé cam nhén dugc bdi dong dao dan
chung.

Déu hoan thién theo mdi Vi du 10a-d va 11a dugc déng gbi vao dd chira nhom
dugc trang epoxy-phenolic (Elemental Container Inc., part number MC 12532) 100g ¢6
nut poly tw nhién 25mm 16ng vao (Elemental Container Inc., part number 024PLUG) va
dugc bao quan & 25°C.

DAau hoan thién theo mdi Vi du 10e va 11b dugc dong goi vao tui phoi nylon
duoc gin kin bing nhiét 300g c6 trang polyetylen ty trong thip (LDPE) (dugc san xut
bdi Heritage Packaging) va dugc bao quéan & nhiét d6 trong phong (25°C).

Béang 27
Vi Vi Vi Vi Trung binh | Vi Vi Vi
Thoi gian
du du du du cuia Vi du|du du du
(thang)
10a | 10b |10c |10d | 10a-d 10e |1la |11b
Hoat luc |0 354 364 |363 |371 |363 421 | 416 | 420
DHA
3 355 |356 |354 |366 |358 418 | 417 |419
(mg/g)
0 1 0 0 1 1 0 1 0
Huong 1 2 1 1 1 1 1 1 0
ca/bién |2 1 1 1 2 1 1 1 1
3 1 1 1 3 2 2 2 1
0 1 0 0 1 1 1 1 0
, 1 2 1 1 1 1 2 2 1
Vi cé/bién
2 2 1 2 2 2 1 2 1
3 1 2 2 3 2 2 2 2
Vidul3

Ddu hoan thién chita lexitin huéng duong, dich chiét hwong théo, tocopherol
hén hop, va ascorbyl palmitat. Dau thd c6 thé thu duoc tir Schizochytrium sp nho quy
trinh dwgc md ta trong, vi du, WO 91/007498, WO 94/08467, WO 03/105606, va
W02011/153246. Dau thd con ¢6 thé duge x Iy tiép bing cach tinh loc, ty tring va
khir mui dé thu dugce dau tinh luyén. Dau tinh luyén can be blended with HOSO d& thu
dugc diu hoan thién v6i ham lugng DHA 12 it nhét khoang 400mg/g diu. Céc dic tinh

thong thudng ctia dau hoan thién theo Vi du nay dugc néu trong Bang 28.
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Bang 28: Piic tinh ciia diu hoan thién véi ham lwong DHA la it nhit khoiang

400mg/g diu

Céc dac tinh hoa hoc

Ham lugng DHA mg/g dau T4i thiéu 400
Ham lugng peroxit mili dwong lwong/kg Téi da 5,0
Ham luong ansidin Tbi da 20
Axit béo ty do % T6i da 0,25
Ham lugng 4m va chét d& bay hoi % Tbi da 0,05
Chat khéng thé xa phong héa % Téi da 4,0
Axit béo bién doi % Téi da 1
Ham luong thanh phan

Arsenic ppm Téi da 0,1
Cadimi ppm Tbi da 0,1
Dong ppm T6i da 0,05
Sat ppm Tbi da 0,2
Chi ppm T6i da 0,1
Thuy ngan ppm T4i da 0,04

Céc thanh phan khic dwoc chaa trong dau hoan thién bao g0m 2000ppm dich
chiét hwong thao; 2400ppm tocopherol hdn hop; 400ppm ascorbyl palmitat; va
1600ppm lexitin huéng dwong. 2400ppm tocopherol hdn hop thu duge tir 2000ppm
tocopherol duge thém vao (bao gdm 900ppm ma duoc thém vao theo cach nguoc
dong), ma thu duge tr, vi du, Vitablend (Wolvega, the Netherlands) dudi tén thuong
mai Tocoblend™ L70. va tir tocopherol hdn hgp duge chira trong 4000ppm TAP 1010
Sun ma dugc thém vao dau. TAP1010 Sun tao ra 400ppm ascorbyl palmitat, 400ppm
tocopherol hdn hop, va 1600ppm lexitin hudng duong.

Viduld

Ddu hoan thién chita dich chiét hwong thao, tocopherol hon hop, va ascorbyl
palmitat. Dau thd ¢6 thé thu dugc tir Schizochytrium sp nho quy trinh dwge mo ta trong,
vi dy, WO 91/007498, WO 94/08467, WO 03/105606, va WO02011/153246, DAu thd
con ¢6 thé duge xur ly tiép bang cach tinh loc, tdy tring va khir moi dé thu dwoc dau tinh

luyén. DAu tinh luyén con c6 thé duge tron cung v6i HOSO dé thu duge diu hoan thién
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v6i ham lugng DHA 14 it nhét khoang 400mg/g du. Dic tinh cta diu hoan thién theo
Vi du nay 1a twong tu véi cac dic tinh dugc néu trong Bang 28.
Vidu 14a

Céc thanh phan khic dwogc chira trong dau hoan thién bao gdm 2000ppm dich
chiét huong thao; 1700ppm tocopherol hdn hop (bao gdm 900ppm ma duge thém vao
theo cach nguge dong), ma thu duge tir, vi du, Vitablend (Wolvega, the Netherlands)
dudi tén thuong mai Tocoblend™ L70; va 250ppm ascorbyl palmitat.
Vi du 14b va 14c

Céc thanh phan khac dugc chua trong dau hoan thién bao gdm 3000ppm dich
chiét huong thao; 1700ppm tocopherol hén hop (bao gdm 900ppm ma duge thém vao
theo cach ngugc dong), ma thu duoge tir, vi dy, Vitablend (Wolvega, the Netherlands)
dudi tén thuong mai Tocoblend™ L70; va 250ppm ascorbyl palmitat.

Vidu 14d

Céc thanh phan khic duogc chira trong dau hoan thién bao gdém 5000ppm dich
chiét huong thao; 17 00ppm tocopherol hdn hgp (bao gdm 900ppm ma duge thém vio
theo cach ngugc dong), ma thu duge tir, vi dy, Vitablend (Wolvega, the Netherlands)
duéi tén thuong mai Tocoblend™ L70; va 250ppm ascorbyl palmitat.

Viduls

Ddu hoan thién chita dich chiét hirong thdo hitu co va tocopherol hén hop. Dau
thd c6 thé thu dugc tir Schizochytrium sp nho quy trinh dugc mo ta trong, vi du, WO
91/007498, WO 94/08467, WO 03/105606, va W0O2011/153246. Dau thd con c6 thé
duoc xtt ly tiép bing céach tinh loc, tdy tring va khir mui dé thu dwoc diu tinh luyén.
Dau tinh luyén con c6 thé dugc tron cung v6i organic HOSO, ma thu duoc tir, vi du,
Adams Vegetables Oils, Inc, (Arbuckle, California) dé thu dugc diu hoan thién véi ham
lugng DHA 14 it nhit khoang 400mg/g dau. Céc dic tinh thong thudng cta diu hoan
thién theo Vi du nay dugc néu trong Bang 29.

Bang 29: Dic tinh ciia ddu hoan thién véi ham lwong DHA 13 it nhit khoang

400mg/g diu

Céc ddc tinh hoa hoc
Ham lugng DHA mg/g dau T6i thiéu 400

Ham luong peroxit mili dwong lugng/kg Toi da 5,0

Ham luong ansidin Téi da 20
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Axit béo tu do % Tbi da 0,25
Ham lrong am va chét d& bay hoi % Téi da 0,02
Chat khong thé xa phong hoa % Téi da 4,0
Axit béo bién dbi % Toi da 1
Ham luong thanh phan
Arsenic ppm Tbi da 0,1
Cadimi ppm Tbi da 0,1
Pong ppm Téi da 0,05
Sat ppm Tbi da 0,2
Chi ppm Tbi da 0,1
Thuy ngén ppm T6i da 0,04
Vidul5a

Céc thanh phan khac dugc chira trong dau hoan thién bao gdém 750ppm dich
chiét huong thao, ma thu duoc tlr, vi dy, Vitiva ( Markovic, Slovenia) dudi tén thuong
mai Inolens® 4 organic va Naturex, (Avignon, France) duéi tén thuong mai Organic
StabilEnhance® OSR-4; va 1700ppm tocopherol hdn hgp (bao gdbm 900ppm ma dugc
thém vao trong qué trinh ngugce dong), ma thu dugce tir, vi du, Vitablend (Wolvega, the
Netherlands) dudi tén thuong mai Tocoblend™ L70.

Vidul5h

Céc thanh phan khac dugc chia trong dau hoan thién bao gdm 2000ppm dich
chiét huong thao, ma thu duoc tlr, vi dy, Vitiva ( Markovic, Slovenia) dudi tén thuong
mai Inolens® 4 Organic va Naturex, (Avignon, France) du6i tén thwong mai Organic
StabilEnhance® OSR-4; va 2400ppm tocopherol hdn hgp (bao gdm 900ppm ma duoc
thém vao theo cach ngugc dong), ma thu dugce tr, vi du, Vitablend (Wolvega, the
Netherlands) duéi tén thuwong mai Tocoblend™ L70.

Yidul6

Hoat lyc; huong cé/bién (mui); va vi ca/bién (vi) cia ddu hoan thién theo céc vi
du 13, 14, va 15 dugce so sanh. Két qua cua phép so sanh nay dugc néu trong Bang 30,

Hoat luc thu dwgc theo phwong phap AOCS Ce 1b-89(dugc cai bién). Céc gia
tri cdm quan hwong bién/cd (mui) va vi bién/c4 (vi) dugc x4c dinh theo phuong phap
nhu duge mo ta trong tai liéu Sensory Evaluation Techniques, Meilgaard et al., CRC

Press; 4 edition (December 13, 2006). Mot nhém gém 8 dén 18 ngudi c6 kinh nghiém
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duoc thtr vi va/hodc mui ciia miu diu theo céc vi du 13, 14, va 15. Mdi ngudi nay s€
xéc dinh gia tri cia mau. Sau do, tit ca cac mau duoc liy trung Binh theo s6 hoc va két
qua dugc lam tron 1én hodc tron xuéng sb tiép theo. Gi4 tri huong ca/bién > 1,5 va vi
ca/bién> 2.5 dugc mong doi 1a ¢ thé cam nhin dugc bdi ddng ddo dan ching.

Dau hoan thién theo mdi Vi du 13 va 14a-d dugc déng gobi vao tai phoi nylon
dwoc gén kin bang nhiét 300g c6 trang polyetylen ty trong thip (LDPE) (duoc san xuit
bai Heritage Packaging) va dugc bao quan & 25°C.

Dau hoan thién theo mdi Vi du 15a-b dugc déng gbi vao dd chira nhom dugce
trang epoxy-phenolic (Elemental Container Inc., part number MC 12532) 100g c6 nut
poly tw nhién 25mm 16ng vao (Elemental Container Inc., part number 024PLUG) va

dugc bao quan ¢ 25°C.

Bing 30

Thoi  gian | Vi du | Vi du| Vi du|Vi du|Vi du| Vi du|Vi du

(thang) 13 14a 14b l4c 14d 15a 15b
Hoat lyc | 0 420 | 420 425 423 426 439 423
DHA (mg/g) |3 421 | 419 415 416 420 428 428

0 0 0 0 0 0 0 0

1 1 0 1 0 1 1 1
Huong 2 | 1 1 1 1 - -
ca/bién 3 2 2 2 2 1 - -

4 2 2 1 2 2 - -

5 2 2 2 2 2 - -

0 0 0 0 0 0 0 0

1 1 1 1 1 1 2 2
Vi ca/bién 2 ’ : : 1 : ] i

3 2 2 3 2 2 - -

4 3 2 2 2 2 - -

5 3 2 3 2 2 - -
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YEU CAUBAO HO
1. D4u chtra
(i) it nhat 30% trong lwgng mot hodc nhidu axit béo da bat bao hoa c6 it nhit 4
lién két doi;
(ii) it nhdt mot chit chéng oxy hoa thir nhat; va

(iii) it hon khoang 1000ppm lexitin, trong d6 it nhat mdt chit chdng oxy hoa la
tocopherol va dau nay chira tocopherol v6i lwgng ndm trong khoang tir khoang 900 ppm

dén khoang 3400 ppm.

2. Déu theo diém 1, trong d6 diu nay con chua it hon khoéng 750ppm chit chdng oxy

hoéa thir hai dugc chon tir dAn xuét axit ascorbic.
3. Déu chura:

(i) it nhat 30% trong lwgng mot hodic nhidu axit béo da bét bio hoa c¢6 it nhét 4
lién két doi;

(ii) it nhat mot chit chdng oxy hoa thir nhét; va

(iii) it hon khoang 750ppm chét chéng oxy héa tht hai duoc chon tir dan xuét
axit ascorbic, trong d6 it nhit mot chét chéng oxy héa 1a tocopherol va dau nay chira

tocopherol véi lwrgng nim trong khoang tir khoang 900 ppm dén khoang 3400 ppm.
4. Déu theo diém 3, trong d6 diu nay chira it hon khoang 150ppm lexitin.

5. Dau theo diém bat ky trong sd cac diém néu trén, trong d6 diu nay chwa it hon

khoang 30ppb sit.
6. Dau chira:

(i) it nhét it nhat mot axit béo da bit bdo hoa c6 it nhit 4 lién két dbi;

(ii) it nhat mot chat chdng oxy héa tht nhét; va

(iii) it hon khoang 30ppb sét,

trong d6 it nhit mot chét chdng oxy hoa 1a tocopherol va diu nay chua
tocopherol véi lwgng nam trong khoang tr khoang 900 ppm dén khoang 3400 ppm, va
trong d6, mot cach tly ¥, dau chura it nhat 30% trong Iwong mot hodc nhidu axit béo da
bét bdo hoa c6 it nhat 4 lién két doi.
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7. Déu chtra:

(i) it nhat khoang 30% trong luong mot hodc nhiéu axit béo da bat bao hoa ¢ it

nhét 4 lién két doi cacbon-cacbon;
(ii) it nhat mot chét chéng oxy hoa thu nhat; va

(iii) phuong tién dé cai thién do 6n dinh oxy héa, trong d6 dau nay c6 gid tri
cam quan huong cd nho hon 1,5 va trong do it nhat modt chit chdng oxy héa la
tocopherol va dau nay chira tocopherol véi lugng nam trong khoang tir khoang 900 ppm

dén khoang 3400 ppm.
8. Déu theo diém 6 hodc 7, trong d6 dau nay chira it hon khodng 1000ppm lexitin.

9. Dau theo diém bét ky trong s6 cdc diém tur 6 dén 8, trong d6 dau nay chua it hon

khoang 750ppm chat chdng oxy héa thir hai.

10. Déu theo diém bat ky trong s6 cdc diém tir 7 dén 9, rong d6 dau nay chia it hon

khoang 30ppb st

11. Dau theo diém bét ky trong s6 cdc diém néu trén, trong d6 dau nay con chira cht

phén (mg diéu vi.
12. Dau theo diém 11, trong d6 chét phan ung didu vi nay la dich chiét huong théo.

13. Déu theo diém bét ky trong s6 cdc diém néu trén, trong d6 diu nay (a) hau nhu
khdng chtra chat chéng oxy hoa thu hai duoc chon tu dan xuét axit ascorbic hoac (b)

khong chia chat oxy héa thit hai duoc chon tr dan xXudt axit ascorbic.

14. Dau theo diém bét ky trong sé cdc diém tur 1 dén 12, trong d6 dan xuat axit ascorbic
¢6 mat voi lugng ndm trong khoang tir SOppm dén 400ppm, vi du khoang tr 100ppm

dén 300ppm.

15. Déu theo diém bt ky trong s6 cac diém tr 2 dén 5, va tr 9 dén 13, trong dé chat

oxy hoa thtr hai nay la ascorbyl palmitat.

16. Dau theo diém bat ky trong s6 cic diém tir 1 dén 6 va tur 11 dén 15, rong d6 dau

nay ¢6 gia tri cam quan huong cd nho hon 1,5.
17. Diu theo diém bét ky trong s6 cdc diém néu trén, trong d6 dau nay c6

(c) gid tri cam quan huong cd nho hon 2,5;
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(d) POV nho hon 5, vi du nho hon 2, vi du nho hon 1 va/hodc

(e) AnV nhé hon 20, vi du nhé hon 10.
18. Dau theo diém bat ky trong sb cac diém néu trén, trong d6 it nhat mot chit chéng
oxy héa thir nhét nay 1a tocopherol hdn hop; va/hoidc tocopherol bd sung.
19. Dau theo diém bét ky trong s céc didm néu trén, trong d6 dau nay 1a dau hiru co

va/hodc dau ty nhién.

20. Dau theo diém bét ky trong s6 cac didm néu trén, trong d6 dau nay va/hoic it nhét
mot axit béo da bat bdo hoa co it nhit 4 lién két dai thu duogc tir it nhat mot trong sb cac

nguén: vi tdo, c4, thuc vat, hat, hoic hdn hop cua ching.
21. Dau theo diém 20, trong d6 vi tdo nay 1a Thraustochytriales.

22. Dau theo diém 20, trong d6 vi téo nay la duoc chon t Thraustochytrium sp.,

Schizochytrium sp., va hdn hgp ctia chiing.

23. Déu theo diém bat ky trong sb cac diém néu trén, trong d6 it nhit mot axit béo da

bét bdo hoa c6 it nhét 4 lién két d6i thu duoc tir thuc vat hodc tir c4.
24. Dau theo diém bét ky trong sb cac diém néu trén, trong d6 diu nay 1a dau an dugc.

25. Dau theo diém bét ky trong sb cac diém néu trén, trong d6 it nhit mot axit béo da
bét bao hda c6 it nhét 4 lién két d6i dugc chon tir DHA, EPA, DPA n-3, va hdn hop cta

chung.

26. Dau theo diém bt ky trong sb cac diém néu trén, trong d6 it nhat mot axit béo da

bat bao hoa c6 it nhat 4 lién két d6i dugc chon tir DPA n-6 va ARA.

27. Diu theo diém bat ky trong s6 cac diém néu trén, trong d6 diu nay chira it nhit
khoang 35% trong lugng, it nhit khoang 40% trong lwong, it nhat khoang 45% trong
lwong, it nhat khoang 50% trong lugng ctia DHA, trong d6 dau nay chira it hon khoang
80% trong lugng, it hon khoang 70% trong lwgng, hodc it hon khoang 60% trong lwong
cua DHA.

28. Diu theo diém bét ky trong s6 cac didm néu trén, trong d6 diu nay chira it nhét
khoang 35% trong lugng, it nhit khoang 40% trong lugng, it nhat khoang 45% trong
lwong, it nhat khoang 50% trong lwong cia DHA+EPA, trong d6 dau nay chia it hon
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khoang 80% trong lugng, it hon khoang 70% trong lugng, hodc it hon khodng 60%
trong lugng cia DHA+ EPA.
29. Déau theo diém bt ky trong sb cac diém néu trén, trong d6 dau nay c6

(f) gié tri ranximat nho hon khoang 19;

(g) gia tri cdm quan huwong c& nho hon 1,5 tai khoang thdi gian dugce chon tir 0-3

thédng, & 0-4 thang, & 0-5 thang, & 0-6 thang, ¢ 0-7 thang, & 0-8 thang, hodc & 0-9 thang;

va/hoic

(h) gié tri cdm quan huong ca nho hon 2,5 tai khoang thoi gian dugc chon tir 0-3
thang, & 0-4 thang, & 0-5 thang, & 0-6 thang, ¢ 0-7 thang, & 0-8 thang, hodc & 0-9 thang.
30. Dau theo diém bt ky trong s6 cac diém néu trén, trong d6 dau nay chira lexitin vé6i
lwong nhoé hon khoang 10ppm.
31. Dau theo diém bat ky trong sd cac diém néu trén, trong d6 dau nay chira tocopherol
v6i lugng nim trong khoéang tir 1000ppm dén 3000ppm.
32. Dau theo diém bt ky trong sb cac diém néu trén, trong d6 diu nay chua tocopherol
b6 sung nim trong khoang tlr 300ppm dén 1000ppm.
33. Dau theo diém bt ky trong s cac diém néu trén, trong d6 dau nay chira dich chiét
huong thao v6i lugng nim trong khoang tlr 1500ppm dén 5000ppm.
34. Dau theo diém bt ky trong s cac diém néu trén, trong d6 moét hodc nhidu axit béo
da Dbit bio hoa néu trén bao gdm axit docasoahexaenoic (“DHA”), axit
eicosapentaenoic (“EPA”), axit arachidonic (“ARA™), axit omega-3 docosapentaenoic
("DPA n-3"), va/hodc axit omega-6 docosapentaenoic ("DPA n-6").
35. Dau hoan thién chtra diu theo diém bat ky trong sb cac diém néu trén va it nhat mot
dau bd sung.
36. Dau hoan thién theo diém 35, trong d6 dau bd sung nay duoc chon tir ddu thuc vat.
37. San phim thyuc phim chtra du theo didm bt ky trong s cac diém tir 1 dén 34 hoic
déu hoan thién theo diém 35 hoic 36.
38. Quy trinh ché bién san phim thuc phim bao gdm viéc két hop diu theo didm bat ky
trong sb cac diém tir 1 dén 34 hodc diu hoan thién theo didm 35 hodc 36 vao trong san

phdm thyc phédm nay.

-54-



35592

Fig.1: Db thi hwong ca theo thdi gian (thang)
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Fig.2: D6 thj hwong c4 theo thdi gian (thang)
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Fig.3: D6 thi hwong céa theo thoi gian (thang)
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Fig.4: Db thi hwong ca theo thdi gian (thang)
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Fig.5: D& thi huong ca theo thoi gian (thang)
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Fig.6: D0 thj sat theo thi gian (thang) ‘
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Fig.7: Db thi hwong ca trung binh theo théi gian (thang)
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