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Tém tat

D3t van dé: Hién nay, cdc phé pham sau ché bién cd Basa kha 1&n va day ciing 1a ngudn nguyén liéu vdi
nhiéu thanh phan dinh dudng. Nghién clru xay dwng quy trinh chiét tdch dau ca tir ph& pham cd Basa bang
k{ thuat chiét xuat xanh véi hé dung moi DES va phan tich ham lwong Omega-3,6,9 tir dau ca thu dwoc, nham
tan dung ngudn nguyén liéu du thira nay. B6i twgng va phwong phap nghién ciru: Phu phdm ca Basa bao
gdbm m®, da, dau, ndi tang dugc xt |i va tdch m&. S&r dung phuwong phap chiét phan bd 1dng-16ng vdi con va
hé dung méi DES (cholin chlorid:ure ti 1& 1:1) dé chiét tach dau ca tir m&. Dau ca dugc x{ |i, tinh ché& va phan
tich thanh phan héa hoc bing hé théng GC-MS. K&t qua: Dau ca chira 84,5% Omega-3,6,9 duoc tach tir phuy
pham cé Basa, trong d6 ham lwong EPA va DHA [an luot 13 40,5% va 18,9%. Hiéu suat chiét tach dau ca tir
nguyén liéu va tir Iép m& [an luot 1a 5,4% va 25,0%. K&t ludn: Quy trinh chiét tdch diu ca chira Omega-3,6,9
tir phu phdm cé Basa kha don gian, ré tién va an toan, cho hiéu suat cao hira hen nhiéu tiém ndng nang cap
quy mo Ién nham ap dung vao thuc tién san xuat.

Tir khod: Omega-3,6,9, chiét xudt xanh, dung méi eutectic sdu (DES), phu phdm, cd Basa.
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utilizing green extraction
Vu Duc Canh?, Hoang Thuy Nguyen?, Nguyen Thi Hoai®, Le Trong Nhan?®, Tran Thi Thuy Linh>*
(1) Drug Administration of Vietnam, Ministry of Health
(2) Hai Ba Trung High School, Hue City
(3) Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Abstract

Background: Currently, the by-products after processing Basa fish are quite large, and this is also a source
of raw materials with many nutritional components. Research and develop a process to extract fish oil from
Basa fish by-products by green extraction technique with DES solvent system and analyze the omega-3, 6, and
9 content of the obtained fish oil in order to take advantage of this excess material. Materials and methods:
Basa fish by-products, including fat, skin, head, and viscera were processed and defatted. Separation of fish oil
from fat obtained by liquid-liquid extraction with alcohol and DES solvent systems was choline chloride:urea
(2:1). Fish oil after separation was processed, purified, and analyzed for chemical composition by a GC-MS
system. Results: Fish oil containing 84.5% Omega-3, 6, and 9 was isolated from Basa fish by-products, in
which EPA and DHA content were 40.5 and 18.9%, respectively. The separation efficiency of fish oil from the
raw material and from the fat layer were 5.4 and 25.0%, respectively. Conclusions: The process of extracting
fish oil containing Omega-3, 6, and 9 from Basa fish by-products is quite simple, cheap, and safe, with high
efficiency, promising a lot of potential for large-scale upgrading to be applied in production practice.

Keywords: Omega-3,-6, and 9, green extraction, deep eutectic solvents, by-products, Basa fish.

1. DAT VAN DE

Theo béo céo cla T6 chirc Lwong thuc va Noéng
nghiép Lién Hiép Qudc - FAO - ndm 2022, Viét Nam 13
nuwéc xuat khau thiy sdn dirng hang thir ba trén thé
gidi, vai kim ngach xuat khiu l1én dén 8,5 ti USD trong
ndm 2020. Déng chu y, ché& bién va xuat khiu cd Tra,
cé Basa cla nwdc ta & vi tri dan dau tir nam 2014 [1].
Ca Basa (Pangasius bocourti) la ca da tron co gia tri
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kinh t& cao, m6t trong nhitng mat hang ch luc cla
nganh thdy san nuéc ta. Trong d6, phan chinh dé
ché bién va xuat khau 13 thit phile. Cac phan con lai
nhu m&, dau, xwong, da (phu pham) van chua duoc
str dung ding mirc dé dua lai hiéu qua kinh té. Dang
chiy, mét lwgng Ién céc acid béo chua bdo hoa nhu
cac Omega-3, 6, 9 c6 trong m& ca chuwa duogc tan
dung t6i da. Omega-3, 6, 9 déng vai trd quan trong
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trong co thé& con ngudi, nhu ngan ngira cac bénh tim
mach, ung thu, giam huyét 4p, gidm cholesterol va
m& mau, bd n3o, didu hoa tim mach va ngin ngira
huyét khéi. Co thé con ngudi khdng thé ty téng hop
nhi*fng Omega nay ma phai dwoc bd sung tir thirc &n
[2]. Theo béo cédo clia cac nha khoa hoc, mdi ndm cé
khoang 300.000 - 335.000 t4n Omega-3,6,9 d3 bi loai
bo tir phé& pham cd [2].

D3 cd mdt s6 phuong phép chiét tach va lam giau
Omega-3, 6, 9 nhu: thay phan nguyén liéu trong moi
trudng kiém sau d6 két tinh lai trong aceton [3]; két
tinh dau Dau nanh bién tinh & nhiét do6 thap bang
dung méi hiru co [4]; st dung CO, siéu tdi han dé
chiét xuat dau ca tir ca Thu An D6 [5]; sir dung co,
siéu t&i han sau dé két tinh lai bang ure tir vi tao
[6]. Tuy nhién, cdc phwong phdp nay can cé thiét bj
hién dai nhu may chiét CO, siéu t&i han kha dat tien
va ki thuat phic tap hodc phai s&t dung dung moi
hitu co. Trong xu thé& phat trién bén virng, chiét xuat
xanh vd&i dung moi eutectic sau (DES) ra doi da tao
nén budc chuyén déi trong chiét xuat hop chat tw
nhién. Dung méi DES Ia su két hop cla chat nhan lién
két hidro (hydrogen bond acceptor-HBA) va chat cho
lién két hidro khong tich dién (hydrogen bond donor-
HBD). Nguyén tac chiét xuat dua trén lién két hidro
hodc tuong tac m-it gitra hoat chat va phirc hop duoc
tao thanh [7]. L4 thé hé dung méi xanh than thién maoi
trwong véi nhitng wu diém dé ki€ém va gid thanh ré, c6
thé tai sir dung nhiéu [an cung hiéu suat chiét cao,
cac hé DES ngay cang dugc chid y va nghién clru ap
dung [8]. Nghién ctru nay thyc hién viéc xay dung
quy trinh chiét tach dau cd tir phu pham ca Basa

C4a Basa
Phdn tach

bang hé DES va phan tich ham luong Omega-3, 6, 9
tlr dau cd thu duoc.

2. DOl TUQNG VA PHUONG PHAP

2.1. Héa chat va thiét bi

Hod chat duoc sir dung bao gém: cholin chlorid
> 99% (Acros organics, My), ure > 99% (Shanghai
Zhanyun, Trung Quéc), ethanol 96° (Cong ty Thiét bi va
vat tu y t& Thira Thién Hué), NaCl (Xilong- Trung qudc).

Thiét bi dwoc stiv dung bao gdm: may xay sinh t6
(Philips HR3573/9, Trung Quéc), may khudy tir gia nhiét
(Labnet, My), mdy c6 quay chan khoéng (Buchi, Thuy Si).

2.2. Chuan bi dung méi eutectic sau (DES)

DES duoc chuan bj bang cach tron cholin chlorid
va ure theo ti & mol 1:1, dun néng & nhiét d6 60°C,
két hop khudy tir trong khoang 2 gitr dé thu dugc
chat I6ng d6ng nhat 6n dinh. Sau d6 dé ngudi DES &
nhiét d6 phong trong vong 24 gio.

2.3. Tach m& ca tir ca Basa

Nguyén liéu ca Basa dwoc thu mua tai chg Bén
Ngw, thanh phé Hué. C4 duogc rira sach va dé rdo
nwdc, sau do tién hanh tach riéng 2 phan: phan thit
va phan phu pham bao gdm m&, da, dau, ndi tang
duoc gop chung véi nhau.

Toan bd phu pham dugc niu chin trong vong
60 phut, sau d6 xay nhd bang may xay sinh t& dén
nhuyén. Thém dung dich NaCl bdo hoa vao hdn hop
theo ti 1& thé tich 1:1. Tiép tuc dun néng hdn hop &
80°C trong vong 30 phut. D& ngudi va lam lanh san
phdm & 4°C trong vong 8 gid. Phan m& mau trang
nam phia trén dwoc tach ra [2]. Quy trinh duoc md
ta nhu trong Hinh 1.

Thit Phile

Phu phim c4

(M3, da, dau, ndi tang)

Néu chin trong vong 60 phut

Xay bing may xay sinh té

xay nhuyén

Hén hep phu phim

Thém dung dich NaCl bdo hoa (1:1)

Bun soi 30 phit
Lam lanh o 4°C, 8 gio.

M tir phu phém

Hinh 1. So d6 tdch m& tir phu pham ca Basa

2.4. Tach dau ca tir m& ca
M& céd (20 gam), cébn 96° (100 mL) va DES (20
gam) dugc cho vao binh cau thdy tinh 500 mL cé

[70

gan sinh han, d3t 1én may khudy tir gia nhiét & téc
d6 300 vong/phut. H6n hop dwoc khudy déu lién
tuc & 45°C trong vong 60 phuat. Sau d6, dé ngudi
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hon hop tai nhiét dé phong va tiép tuc 1am lanh &
4°C trong vong 8 gio. HAn hop thu duoc tach thanh
hai 1&p: 1&p phia trén |3 chat 1dng, 1&p phia dudi 13
két tha. Phan chat 16ng chira cac acid béo khong no
nhw Omega-3, 6, 9 tan trong cén va phan két tla
chtta cac chat béo no cung dung méi DES. Loc hdn
hop qua bdng dé thu duwgc phan chat 1dng. Bay hoi
toan bo ethanol trong phan chat 16ng bang thiét bj

| M c4, cdn 96°, DES |

cd quay chan khdng, thu diu ca. Rlra dau ca 3 lan
bang nudc cat trong binh gan, nwdc khdng lam tan
dau cd nhung hoa tan hét cac dung méi chiét xuat
con st lai. Gan bd phan nudc, sau d6 1am khan dau
cé bang Na,SO, khan. Tiép tuc lam lanh hdn hop
thu duwgc & 4°C trong vong 8 gid. Tach 1ay 1&p dau
ca & phia trén [2]. Qua trinh thuc hién dugc mo ta
nhu trong Hinh 2.

| Hén hop déng nhit |

Khudy tir gia nhiét & 45°C
Thoi gian 60 phut

Phén dich léng

Lam lanh o 4°C trong vong 8 gic
Tach phan long va phan ket tua

Déu c4

Thém nude, rira nhiéu lan
Lam khan bang Na-SO,
Lam lanh 4°C

Hinh 2. Tach d3u cd tir m& ca Basa

2.5. Phan tich thanh phan cha dau ca phan tach
duworc

Dau ca sau khi phan tach duoc methyl héa bang
MeOH theo ti lé thé tich 1:3. H6n hop duoc dun ndng
& 60°C, két hop khudy tir & tdc dé 300 vong/phut
trong 3 gi®. Tiép theo, hdn hop duoc lam ngudi xudng
nhiét d& phong. Sau d6, san pham dugc tach va rira
3 [an bang nudc cat. Cudi cling loai nudc ra khoéi hdn
hop bing Na,SO, khan [2]. Thanh phan héa hoc cla
dau ca (dang methyl esters) dwoc phan tich bang sic
ky khi ghép kh&i phd (GC-MS) trén hé théng thiét bi
GCMS-QP2010 Plus cta hdng Shimadzu, Nhat Ban
tai trwong Pai hoc Su pham, Dai hoc Hué. Diéu kién
phéan tich: cot Equity-5 (dai 30m, dwong kinh 0,25
mm, phim day 0,25), khi mang heli (1,78 mL/phut),
nhiét do injector: 250°C, nhiét do detector: 250°C,
chuwong trinh nhiét do: 40°C (gilt 1 phut) dén 285°C
(gitr 5 phat), tang 3°C/phut. Viéc xac dinh cac thanh
phan héa hoc ctia dau ca duoc thye hién bang cach

so sanh thai gian lwvu, mé hinh phidn manh khéi
luwong véi nhitng dit liéu ctia mau tham khao cé san
va co s& dit liéu phé khdi clia ching vdi phd chuan
da duwoc céng bd & thu vién NIST (National Institute
of Standards and Technology, phién ban 11) va thu
vién WILEY (tich hop trén thiét bi GC/MS, phién ban
7) [9]. Ham luvgng phan trdm cta céc thanh phan hda
hoc trong dau cd duoc tinh bang phan tram dién tich
peak clia mdt chat trén téng dién tich peak clia tat ca
cac chat trong sac ky do.

3. KET QUA

3.1. Thanh phan nguyén liéu va ham lwong mé& ca

TUr ca Basa nang 1800g, thu dugc 1200g phu
pham vdi ti 1& 66,7%. Theo phwong phap nghién ctru
d3 trinh bay & muc 2.3, tir 1200 g phu pham ca Basa
thu dwoc 256,8 gam gam m& c&, chiém 21,4% téng
phu phadm. Trong khi d6, lwgng m& trong thit phile
chi chiém 4,2%. Két qua dugc md ta & Bang 1.

Bang 1. Lwvong m& chiét dugc tir phu pham va thit phile

STT Thanh phan Khéi lwvong (g) Tilé (%) Khéi lwvgng m& (g) Tilé (%)
1 Phu ph§m 1200 66,7 256,8 21,4
2 Thit phile 600 33,3 25,2 4,2

3.2. Xac dinh ham lwg'ng Omega-3, 6,9 tir dau ca
Phan m& cd tach ra cé mau tring. Bang phuong
phap d3 néu & muc 2.4, dau ca duoc tach ra tir phan
m& cé mau vang cam va chiém 25% téng lugng ma.

St dung phuong phap sic ky khi ghép khéi phé (GC-
MS) phan tich thanh phan cla dau ca thu dugc két
qua thé hién & Hinh 3.
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Hinh 3. Sac ky 6 GC-MS clia mau d3u ca phan tach
Ngoai ra, két qua phan tich & Bdng 2 cho thay, ham lwgng cdc Omega-3, 6, 9 tir ddu cé |a 84,5%. Trong do,
Omega-3 chiém ham lwgng cao nhat véi cac thanh phan cd gia tri cao nhu 40,5% EPA va 18,9% DHA.
Bang 2. Thanh phan Omega-3,6,9 trong dau cd phan tach duwoc

STT Thanh phan Tén chat Ham lwgng
1 Octadecatetraenoic acid (OTA) 18:4 (n-3) 2,6
2 Eicosapentaenoic acid (EPA) 20:5 (n-3) 40,5
3 Omega-3 Eicosatetraenoic acid (ETA) 20:4 (n-3) 2,9
4 Docosahexaenoic acid (DHA) 22:6 (n-3) 18,9
5 Docosapentaenoic acid (DPA) 22:5 (n-3) 5,2
6 Linoleic acid (LA) 18:2 (n-6) 0,7
7 Omega-6 Arachidonic acid (AA) 20:4 (n-6) 1,2
8 Oleic acid 18:1 (n-9) 4,0
9 Omega-9 Elaidic acid (EA) 18:1 (n-9) 1,4

10 13-docosenoic acid 22:1 (n-9) 7,2

Tong cong 84,6

4. BAN LUAN

Sy I&n manh cta nganh céng nghiép ché bién
thdy san & nudc ta di kém véi khéi lwvong khéng 16
cac phu pham phat sinh tr san xuat. Riéng vdi ca
Basa xuat khau, lvgng phu pham nay |én dén 60-
65%, dong nghfa v&i hang chuc nghin tan phé thai
hang ndm [2]. Phan |&n cac phu pham nay duoc st
dung lam thirc an chdn nudi hodc loai thai, dwa dén
nhitng tdc dong khong tét 1én mdi trwong [10, 11].
Trong khi d6, day 1a mdt ngudn nguyén liéu cé gia
tri dinh duw&ng cao, v&i nhiéu thanh phan cé gia tri
nhu protein, lipid, enzym, khodng chat va cac chat cé

hoat tinh nhu chondroitin sulfate, c6 tiém ndng &ng
dung cao trong Y Duoc [2, 10-12]. C6 thé thay, viéc
t8i wu hda ngudn phu pham tir qué trinh ché& bién
cd Basa cling nhu céc san pham thly san néi chung
vira la gidi phdp cho van dé vé moi trudng, vira dem
lai gia tri gia tang vé kinh té&. Day ciling |a mot trong
nhi*ng quan diém va dinh huéng trong Dé an Phat
trién nganh Ché bién thiy san giai doan 2021-2030
cla Thu tuwdng Chinh pht [13].

Cho dén nay, di c6 mot s& nghién ctru nham
chiét tach dau tir phu phadm cd Basa. Tuy nhién, cac
quy trinh nay vin con mot s6 han ché vi kha phurc
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tap va ton kém hoac phai sir dung dung mdi ddc nhu
chloroform, methanol, n-hexan [2, 11]. C4dc dung
m&i nay phan I&n dé bay hoi, cd thé thu hoi téi ché,
nhwng doc tinh cao va khd ndng phan huy sinh hoc
kém, gdy anh hudng tiéu cuc 1én moi trwong xung
quanh [8] cling nhu kha nang tén dw dung mdi déc
hai trong sdn pham [14]. Su két hgp gilra cic cong
nghé chiét xuat hién dai cung cdc dung mdi xanh
nhuv ionic liquid (IL), dung moi eutectic sau (Deep
eutectic solvents-DES), chat hoat déng bé mat hay
cac chat 1dng siéu tdi han la nhitng dét pha trong
ky thuat chiét xuat [15]. Day |13 thé hé dung mdi mai
V@i cac dic tinh tuyét voi, an toan, than thién dai
vdi hé sinh thai, cé thé tai sir dung, ré tién, duoc
ky vong sé |a giai phdp bén vitng cho chiét xuat cac
hop chat ty nhién cling nhu trong nhiéu linh vuec [8,
14-16]. Do d6, st dung hé DES dé chiét tach dau cd
giau Omega-3,6,9 tir phu pham ca Basa I3 hudng di
trién vong, nham xay dung quy trinh chiét xuat cé
tinh ng dung cao trong cdng nghiép va hra hen sé
13 giai phap xanh dé gia tdng gia tri kinh t& cGa ngudn
ca Basa nguyén liéu.

V&i nhitng wu diém cla Omega-3, 6, 9 nhu ngin
ngtra cac bénh tim mach, ung thu, gidam huyét ap,
giam cholesterol va m& mau, bé ndo, diéu hoa tim
mach va ngan nglra huyét khéi [2], d3 cé nhiéu
nghién clru vé sy phan tich céc acid béo khdng no
nay tir nhiéu ngudn nguyén liéu khic nhau, duwoc
liét ké tai Bang 3. Trong cong bd cua Dipak va cong
sw, dau duoc chiét xuat tir phu phdm ca Trich An
D6 véi ham lwgng EPA-DHA 78,2%. Tuy nhién, quy
trinh chiét xuat rat phic tap, gdm19 budc va st
dung nhiéu hdéa chat dung méi déc nhu hexan, ether
[3]. Trong nghién ctru st dung CO, siéu t&i han dé
phan tach dau tir vi tdo d3 thu duwoc dau véi ham
lwong 29,7 - 60,6% DHA. Mac du la ky thuat chiét
xuat hién dai nhung nhwoc diém chi phi cao dan
dén kho khan khi dp dung quy md I&n [6]. Nghién
ctru cha Nguyén Thi Thanh Xuan va cong sy trén phu
pham ca Basa, dau ca dugc chiét tach vdi dung moi
hexan, methanol, cholin chlorid va ure chta ham
lvong Omega-3,6,9 kha cao vdi 91% [2]. Tuy nhién,
cac thanh phan cé gida tri dinh dudng cao nhu EPA
hay DHA déu nho hon 1% va cdc dung méi methanol,
hexan kha déc, khé ap dung trong cong nghiép. Sy
khac biét nay cé thé |13 do sy khac biét vé dung moi
st dung trong qua trinh tach chiét Omega-3, 6, 9.
Trong nghién ctru nay, nghién clru d3 tap trung phan
chat 1&dng thu dworc chira chi yéu acid béo khdng no
nhuv Omega-3,6,9, day la cac acid béo co lgi cho strc
khoe. Phan két ta chira chid yéu acid béo no va mot

phéan it acid khdng no. Cac nghién clru ti€p theo s&
dugc tién hanh dé€ phan tich toan dién hon déi véi
ca phan chat 16ng va két tha thu duwgc. Tuy nhién,
viéc x(r ly phan két tha theo du doan s& khdng thu
duogc nhiéu Omega-3,6,9 va viéc xt ly nay khéng thu
duoc hiéu qua vé mat kinh té. Ngoai ra, DES cd vai
tro lam tang kha nang tach cua acid béo no va acid
béo khong no.

Nhiét dd anh huwéng dang k& dén dd én dinh
cla cac acid béo omega-3, omega-6 va omega-9.
Céc acid béo thudc omega-3 nhu eicosapentaenoic
acid (EPA) va docosahexaenoic acid (DHA) dé bij oxy
héa va phan hdy khi tiép xic véi nhiét do cao trong
thoi gian lau. Khi nhiét do tang, qua trinh oxy hoa
céc lién két C=C dién ra nhanh hon, dan dén sy hinh
thanh cac san pham phu cé hai nhu hydroperoxide
va aldehyde. Cac acid béo thuéc nhdm omega-6 va
omega-9 6n dinh hon va it bi anh hudng bdi nhiét
dd hon. D& bao vé gia tri dinh dudng va chat lvong
cla céc acid béo nay, can bao quan chung & nhiét
dd thap, trdnh dnh sang va han ché st dung & nhiét
dd cao. S dung cac chat chéng oxy hda ciing cé thé
gitip kéo dai tudi tho cla cac sdn pham chira cac acid
béo nay [17].

Cac thanh phan cla DES dwoc st dung trong
nghién clru nay, bao gébm ure va choline chloride,
day la céc chat an toan va d3 duogc sir dung réng
rdi trong nhiéu cdng bé trwdc dé vé dung mdi xanh
[18]. Ure dugc st dung rong radi trong ndng nghiép
lam phan bén, trong cong nghiép hoda chat va trongy
hoc. Urea twong ddi an toan khi dugc st dung ding
cach. N6 khéng gay ra céc van dé sirc khoe nghiém
trong khi ti€p xic qua da hodc hit phai trong diéu
kién st dung théng thuong [19]. Choline chloride
I3 mdt mudi amoni bac bén, thudng dugc st dung
nhu mét chat bé sung dinh duwdng trong thirc an gia
stc va gia cam, va cd vai trd quan trong trong dinh
dudng con nguai [20].

So sanh két qua tir cc cdng bd trén va dau ca tir
quy trinh da duoc xay dyng trong nghién ctru nay,
nhan thay, véi hé dung méi xanh DES, dau cd tir phu
pham ca Basa chira 84,5% Omega-3, 6, 9, mat khac,
hiéu suat phan tach dau ca tir nguyén liéu va tir 16p
m& lan lwot 13 5,4 va 25,0%. Dang chl y, cac thanh
phan cé hoat tinh véi ham luvgng kha cao nhu EPA
(40,5%) va DHA (18,9%). Nhu vy, két qua kha quan
thu duwoc khi (‘ng dung hé DES dé phan tach dau ca
giau Omega-3,6,9 tir phu pham ca Basa la hudng di
trién vong, hudng dén xay dwng quy trinh chiét xuat
quy mé Ién hon dé cé thé ap dung vao san xuat.
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Bang 3. Dau duwoc tach ra tir cdc ngudn nguyén liéu khac nhau

Ham lwgng N
Omega/acid béo Ham lurong
STT Nguyén liéu Ky thuat, dung moi khong no DHA, EPA Hiéu suat TLTK
B )
trong dau (%) trong dau (%)
1 C&Trich An NaOH, HCI, urea, ethanol, 91,3 78,2 112 [3]
do hexane, ether
2 Vi tao CO, siéu téi han, urea - 29,7 - 60,6 33,9" [6]
3 Phu phdm Hexan, methanol, cholin 91,03 <1 12-19,5° [2]
ca Basa chlorid, ure
4 Phu phdm Cholin chlorid, ure, 84,5 59,4 5,4% va Trong
ca Basa ethanol 25° nghién
clru nay

? Hiéu sudt phdn tdch Omega/acid béo khéng no tinh trén nguyén liéu ban déu.
b Hiéu suét phén tdch Omega/acid béo khéng no tinh trén Iép mé.
" Hiéu sudt cia I6p lipid tdch dwoc trén nguyén liéu ban déu.

— Khéng xdc dinh duorc.

5. KET LUAN

Nghién ctru da xay dwng quy trinh chiét tach dau
cé tir phu phdm cd Basa bang con va hé dung moi
DES vd&i cholin chlorid:ure ti 1& 1:1. Dau ca thu duoc
chira 84,5% Omega-3, 6, 9 c6 ham lugng EPA va DHA

lan luot 13 40,5 va 18,9%. Quy trinh chiét tdch don
gian, ré tién, an toan va than thién mai trwong, hira
hen nhiéu tiém nang nang cap quy mo I&n nham 4p
dung vao thuc tién san xuét.
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