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LAM GIAU ACID BEO KHONG NO
TRONG DAU CA HOI
(ONCORHYNCHUS TSHAWYTSCHA)
THUY PHAN BANG LIPASE
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TOM TAT:

Trong nghién ctfu nay, tdc gia ti€n hanh thiy phan diu cd hdi d€ thu nhan acid béo khong no
(Monounsaturated Fatty Acid - MUFA va polyunsaturated fatty acids - PUFA) biing ché phdm
lipase Maxigest. T4c gid khdo sit cdc yéu td tdc dong clia enzyme lipase Maxigest d&€n hiéu suit

thiy phan diu cé thu nhin acid béo khdng no va c6 dugc cic két qua sau: ty 1& cdn/nguyén liéu
9/1 (v/w), ndng d6 cdn 90 (%), ti 1& enzyme 1,5 (%). K&t qua thu nhan diu cd c6 ham lugng acid
béo khong no trong mau nghién ctu dat 78,7%, trong &6 MUFA 1a 54,6% va PUFA 1a 24,1%.

T khéa: diu c4 hdi, acid béo khong bio hoa, omega - 3, MUFA, PUFA.

1. Dit van dé

Omega 3 c6 thé dugc chiét xuit & hau hét cic
loai dau cd, 12 mot acid béo can thi€t cho co thé con
ngudi va vat nudi gdbm mot chudi cdc nguyén ti
carbon, hydro va oxy. Bén canh d6, omega 3 con
dugc x&p vao nhém acid béo khong no cé nhiéu
hon hoic bing 1 lién két doi. Co thé con ngudi
khong thé ty tdng hop acid béo khong no, do d6 cin
phai dugc bd sung tir thuc pham cé chia né [1].
Omega 3 bao gom alpha-linoleic acid (ALA),
eicosapentaenoic acid (EPA), va docosahexaenoic
acid (DHA) [2]. Trong d6, EPA va DHA thudng
dudc xem 12 chudi acid béo khong no mach dai va
dugc tim thay trong cic loai c4 chita nhiéu dau [3],
trong khi d6 ALA 12 tién chat chuyén héa ctia EPA
va DHA dugc tim thdy & dau thuc vat, tuy nhién
qué trinh chuyén héa dién ra trong cd thé thudng
khong hiéu qué [4].
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Nganh cong nghiép danh bit va ché bién c4 hoi
rit phat trién & cdc nuéc Bic Au, Alaska, Canada
va New Zealand. Trong quy trinh ch& bién c4d hdi
phi 1&, ph&€ phim diu c4 hdi chi€ém mot ty 1& kha
16n (hon 20%). Ph&€ phdm nay dudc cic nha ché
bi€n thity san trong nudc nhap vé Viét Nam theo
con dudng hang hai dé€ cung cip cho thi trudng noi
dia va ch& bién theo don hang clia cic cong ty Nhat
B4n va Han Qudc. Trong quy trinh ché& bién gia
cong, lugng md c4 hdi ph€ phdm du thira rit 16n
(hon 15%v/w ctia diau cd) anh hudng dén van dé
moi trudng va kha nang x& ly lam thic dn chian
nudi clia cic nha mdy ché& bién. Nghién citu nay dit
ra d€ gidi quyét lugng md c4 hdi phé& pham tir qua
trinh ché& bién ddu cd hdi d€ thu nhian ché phim
omega - 3 thd phuc vu cho nhu ciu nganh dudc thi
y va thiic an chidn nudi, thitc dn thiy san va huéng
dén thyc phadm chiic nang, duge phim cho ngudi.
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Trong nghién ctu nay, tic gid si dung lipase
dé€ thiy phan diu cd hdi. Lipase c6 chiic ning
sinh hoc thiy phan cdc trigleceride (TG) thanh
acid béo tu do va glycerol 6n dinh trong c4c nhiéu
moi trudng phén &ng khdc nhau nhu méi trudng
nudc, dung mdi hitu cd, dung dich ion, chdt 16ng
si€u t6i han va cdc dung moi eutectic sdu nhd vao
co ché hoat dong dic biét dudc goi la “interfacial
activation” [5]. Cd ch& nay cho phép lipase hap
phu vd phdn ¢ng trén bé mit cla nhitng giot
triglyceride. Trung tdm hoat dong cia enzyme
dugc bao boc bdi mdt tdi ky nude khf;ng 16, diéu
nay thudng lam enzyme khong bén va it tan trong
nudc. Nhung vi dugc chudi polypeptide bao
quanh tii ky nude nay duge goi la “ndp” (“lid™).
Khi “ndp” déng tic 1a ¢d 1ap trung tAm hoat dong
khdi moi trudng nude thi enzyme sé bi bat hoat,
khi “ndp” di chuyén, hinh thinh mot tdi ky nuéc
16n @€ 16 trung tdm hoat dong v4i moi trudng,
1am cho “nip” chuyén sang trang thdi “md” kich
hoat enzyme khi c6 sy hién dién clia giot dau va
hap phu trén bé mit cia nd, cho phép enzyme tan
cong cac glyceride [5].

0-COR; Lipase [OH RICOOH
O-COR; &+ 3H0 =mm—n

OH + R,COOH
0-COR; OH R3COOH
Triglyceride = Nudc Glycerol Acid béo

Phuong phdp diing lipase dé thdy phin chit
béo thu nhin acid béo khong bao hoa 1a mot
trong nhitng phuong phip dugc khuyén cdo dé
ting dung trong thuc phdm chitc ning va dudgc
phdm, do it d€ lai du lugng hod chit trong sin
phdm. Ngoai ra, diéu kién d€ s dung phuong
phdp nay khong yéu ciu qud cao vé diéu kién
thi€t bi va chi phi dau tu.

2. Vat liéu va phuong phap nghién ciu

2.1. Vit ligu nghién citu

DAu c4 hdi Chinook (Oncorhynchus tshawytscha)
dudc thu tir nha may 3 Con Tom - S6¢ Trang.

Enzyme Maxigest - Lipase (1275 LU/g): dugc
san xudt tir Cong ty TNHH Cong nghé Advanced
enzymes, An bg, dang bot mau kem sang.

Con thuc phadm dugc cung cAp bdi Cong ty CP
Rugu Binh Ty - TP. HS Chi Minh.

2.2. Phuong phdp nghién citu

Ti€n hanh thi nghiém véi mdi 20g dau khéo sat
vdi lugng enzyme (w/w), ethanol (v/w) va lic & td¢
dd 200 vong/phit, nhiét do 450C trong vong 4 gid,
sau d6 loc enzyme ra khéi mau dau, phan tich két
qué [6,7]

Thi nghiém 1. Khdo sit ndng do ethanol anh
huéng d&n qua trinh thuy phan dau c4 hoi

Thuc hién khio sdt ndng do ethanol 1an lugt &
cdc ndong do 88%; 90%; 92%; 94% va 96% vdi ty 1&
ethanol/diu 13 9/1 (v/w) va bd sung 2,5% ludng
enzyme lipase (w/w) vio mau dau.

Thi nghiém 2. Khio st ti 1& ethanol/dau ethanol
4nh hudng d&€n qu4 trinh thily phan diu c4 hoi

Thuc hién khio st ethanol vdi ndbng do (TN1)
1an lugt cac ty 1& 7/1; 8/1;9/1 va 10/1 sau d6 bd sung
2,5% luong enzyme lipase (w/w) vio mau dau.

Thi nghiém 3. Khéo sit ndng d6 enzyme lipase
ethanol 4nh huéng dén qud trinh thily phin diu
c4 hoi

Thuc hién thi nghiém véi ethanol (TN1) ty 1€
(TN2) (v/w) va lugng enzyme lipase 1an lugt 1a 1,5;
2,0va 2,5 (%) (w/w).

2.3. Phuong phdp phadn tich

Thu hdi acid béo khdng no bing chung cit phan
doan 184ng-16ng dé loai con.

Thuc hién trén thiét bi chung cAt tinh diu tai 80 -
90°C 1am cho c6n s6i bdc hoi, tich con khdi miu
hoan toan [8, 9].

Xdc dinh thanh phan va hiéu suat thu hdi

Xdc dinh hiéu suat thu hdi acid béo khdng no
thd dya trén cong thic:

MFA

H(%) = x 100

Trong do:

- H% : hiéu suat thu hdi acid béo khdng no
tho (%)

- MFA : khdi ludng acid béo khdng no tho thu
dudc sau chung cat (g)

- M : khdi lugng dau ban dau dem di thiy
phén (g)

DPinh lugng acid béo bao hoa va khdong bao hoa
trong cdc mau acid béo khdng no- Phan tich sic ky
khi - GC (AOAC 996.06) gdbm 3 budc chinh
(ISO/IEC 17025:2017):
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- Thiiy phan lipid thanh céc acid béo bing cdc
phuong phép sinh hoc.

- Sau d6 dudc ti€n hanh ete héa va metyl héa trd
thanh FAMEs (Fatty acid methyl esters).

- FAMESs sau d6 dugc dinh tinh bing phuong
phap sic ky khi.

Cong thitc x4c dinh ham lugng acid béo khong
no tho trong mau:

CPT (%) = x TFA

S
PN

Trong do:

- CPT%: 1a % céc chdt thanh phin c6 trong
mau (%).

- §:1a dién tich peak ctia chat thanh phﬁn (dvdt).

- 2.5: 1a tong dién tich cdc peak ctia tit ca thanh
phan (dvdt).

- XFA: 13 ham lugng chit béo tong (%).

Phan tich s6'lieu

S& liéu bdo cdo 1a trung binh ctia 3 14n phan tich.
K&t qua dugce phan tich thong ké bing phin mém
Statgraphics, dugc phan tich phuong sai 1 yé&u to
ANOVA. Gia tri cia p < 0,05 dugc xem 1a ¢6 y
nghia vé mit thong ké.

3. K&t qua va thdo luan

3.1. Khdo sdt nong do con dnh hudng tdi higu
sudt thu hoi ddu cd chita acid béo khong no tir diu
cd hoi

Khdo sit nong dd ethanol 1an lugt & cdc ndng do
88%;90%; 92%; 94% va 96% v4i ty 1€ ethanol/dau
12 9/1 (v/w) va b8 sung 2,5% lugng enzyme lipase
(w/w) ghi nhan k&t qua nhu sau: (Hinh 1)

Hinh 1. Néng dé cén dnh hudng dén hiéu
sudt thu héi acid béo khéng no

100

oa0sl g P95 96,08£0,58*
S 93,57+1,450

80 I I I I
88 90 92 94

Néng dé cbn (%)

91,722,111

96

Nguén: Tdc gid thuc hién

Hiéu suit (%)
s

0
"3
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Tir két qua Hinh 1 cho thdy, ndng d6 con tir 88;
90 va 92% c6 hiéu suit thu hdi acid béo khong no
sau khi thdy phan béi lipase 1an lugt 1a 94,30 +
1,46; 93,95 £ 5,3 va 93,57 £ 1,45% c6 su khac biét
khong c6 ¥ nghia (p < 0,05). Khi ting ndng do 1én
94% thi hié¢u suat thu hdi acid béo khdng no dat
cao nhat 96,08 + 0,58% (p < 0,05). Tuy nhién, khi
ting nong dd con 1én 96% thi hiéu suat thu hdi lai
gidm xudng 91,72 = 2.11 (p < 0,05). Piéu nay c6
thé giai thich kha ning hip phu bdi tuong tic ky
nuéc clia enzyme va giot triglyceride khi thay d6i
ndng do con khac nhau lam anh hudng t6i kha
ning thly phan cda lipase. Tir két qua trén, chiing
t6i chon ndng dd cdn thich hgp d€ thu hdi acid béo
khong no la 94%.

3.2. Khao sdt ty I¢ con/ ddu anh hudng téi higu
sudt thu hoi ddu thé chita acid béo khong no tit ddu
cd hoi

Kh3o sit ethanol vdi ndong dd 94% 1an lugt cic
ty 1& 7/1; 8/1; 9/1 va 10/1, bé sung 2,5% lugng
enzyme lipase (w/w) ghi nhin k&t qua nhu sau:

K&t qua tir Hinh 2 cho thay, khi st dung ty 1&
con/dau tir ty 1& 7/1, 8/1 va 9/1 (v/w) cho két qud
hiéu sud't thu hoi acid béo khong no ting din 1an
lugt 1a 84,92+3,61; 86,35+0,48% va 95,68+2,86
(p0,05). Khi ting ty 1& con/diu 1én 9/1 va 10/1 ta
tha'y hiéu suat thu hdi diu c4 chita acid béo khong
no gidm tir 95,68+2.86 vé 95,08+2,86 (p0,05).
Mot 1an nita k&t qua cla ty 1& con/dau 9/1 cho két

Hinh 2: Ty Ié con/ddu énh hudng dén hiéu
sudt thu héi acid béo khéng no

= 95,68+2,860
96 95,08+2,86°
94
S 92
S
= 90
E
2 88 86,3510,48°
T g 84,9243,61°
84
82
80
71 8/1 9/1 10/1
Ti 1& ¢én/déu (viw)

Nguén: Tdc gid thice hién
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qud hiéu suat thu hdi cao nha't tuong déng véi két
qué thi nghiém 1 (p0,05). Nén dé ting hiéu qua vé
gid tri kinh t&, ching tdi chon ty 1& cdn/dau d€ thu
hdi acid béo khong no 1a 9/1.

3.3. Khao sdt nong do enzyme lipase dnh huéng
dén qud trinh thu hoi acid béo khong no tho ti diu
cd hoi

Thuc hién thi nghiém v&i ethanol 94%, ty 1& 9/1
(v/w) va lugng enzyme lipase 1an lugt1a 1,5; 2,0 va
2,5 (%) (w/w) ghi nhan k&t qua nhu sau:

K&t qué tai Hinh 3 cho thdy, khi ting ty 1&
enzyme lipase Maxigest tir 1,5; 2,0 va 2,5% thi thi
hiéu suat thu hdi dich sau thity phan 1an lugt 13
96,65 + 0,87; 98,13 + 1,75 va 95,68 + 2,86 c6 su
khdc biét khong cé nghia vé mit thdng ké (p0,05).
Vé mit kinh t& cho chi phi sdn xut, tic gid chon
ndng do6 enzyme lipase 1a 1,5% thich hgp d€ thu
hdi dau chita acid béo khong no sau thiiy phan.

3.4. Dinh huong acid béo no va khong no bang
phuong phdp sdc ky khi GC (AOAC 996.06)

St dung ddu cd di dudc thiy phan thuc hién &
ndng dd cdn 94%, ty 1& con/dau cé 1a 9/1 (v/iw) va
ndng do enzyme 1a 1,5% dem di sic ky khi GC ta
thu dugc k&t qua nhu sau:

Tu két qua sic ky khi Hinh 4, ham lugng acid
béo khong no c6 chita MUFA va PUFA chiém

Hinh 4. Sdc ky khi GC ddu cd hdi sau thuy phén

Hinh 3. Néng dé enzyme lipase dnh hudng
dén hiéu sudt thu hoi acid béo khéng no

100 98,13+1,75°

5 96,6510,872 95,68+2,86°
9
= 9
]
7
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s
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Nguon: Tdc gid thuc hién

78,7% trong d6 lugng acid béo vdi acid béo khong
bao hoa da (polyunsaturated fatty acid-PUFA) la
24,1%. (Bang 1)

Khi so sanh két qua vé6i phuong phdp héa hoc
cia Deepika D et al, 2014, ham lugng acid béo
khong no chi€m 82,85% [10] va doi véi phuong
phdp sinh hoc ctia Kahveci D et al, 2011, ham
lugng acid béo khong no chi€m 79,03% [11]; thi
phuong phdp phan gidi bing enzyme lipase

uv
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Nguén: Tdc gid thic hién
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BAng 1. K&t qud thanh phdn sau qué trinh thy phén dédu cé héi

STT Chi tiéu phan tich Hi,'/:‘v:"/‘v‘;”;‘g Ph::;? tf,’:hép j:::
1 Acid béo khong no (Saturated fatty acid) 21,2 AOAC 996.06
2 Acid béo khong no 1 ndi doi (Monounsaturated fatty acid_MUFA) 54,6 AOAC 996.06
3 Acid béo khong no da néi doi (Polyunounsaturated fatty acid_PUFA) 241 AOAC 996.06

Nguébn: Tdc gid thic hién

Maxigest cho k&t qud 78,7% thap hon phudng diu c4 hodi Oncorhynchus tshawytscha bing
phdp héa hoc ciia Deepika D et al, 2014 va tudng enzyme lipase Maxigest v6i cdc thong s6: ndng
ddng v6i phuong phdp sinh hoc clia Kahveci D et d6 con 94%, ty 1& con/dau cd 1a 9/1 (v/w) va ndng

al, 2011. dd enzyme 1 1,5% cho hiéu sui't thu hdi acid béo
4. K&t luan khong no 1a 96,65% va ham lugng acid béo khong

Qua nghién cttu cho thdy, thuc hién phan giai nodat78,7% m

Loi cam on:

Cdm on Lé Truong Thi¢gn Khdnh va Vé Thign Thanh Khoa da hé trg cho nghién citu nay.

Cdm on Cong ty Cé phin Cong nghé sinh hoc Vinbio va Cong ty Co phan Cong nghé 3 Con Tom da ho
tro diéu ki¢n nghién citu va nguyén ligu.
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Thong tin tdc gia:
TRAN QUOC HUY
Trudng Pai hoc Cong nghiép Thuc phdm Thanh phd Hé6 Chi Minh

ENRICHING UNSATURATED FATTY ACIDS
IN SALMON OIL (ONCORHYNCHUS TSHAWYTSCHA)
BY USING THE LIPASE CATALIZED HYDROLISIS

® TRAN QUOC HUY
Ho Chi Minh City University of Food Industry

ABSTRACT:

In this study, the Maxigest lipase is used to hydrolyze salmon oil in order to obtain unsaturated
fatty acids including monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids
(PUFA). The study analyzes the factors of Maxigest lipase affecting the salmon oil hydrolysis
process’s yield. With the alcohol/material ratio of 9/1 (v/iw), 90% alcohol and 1.5% enzyme rate,
the unsaturated fatty acid content is obtained at 78.7 percent. In which, MUFA is 54.6% and PUFA
8 24.1%

Keywords: Salmon oil, unsaturated fatty acid, omega-3, MUFA, PUFA.
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