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TOM TAT

Cin kbir mii — phu phém cta qué trinh ché bién dau dau tuomg, chira ba nhom hoat chat
chinh: axit béo, vitamin E va phytostesol dugc sur dung lam nguyén li¢u cho vigc thu nhin hon
hq-p axit béo omega 3 va omega 6. PAu tién, cin khir mui duge lam khan nuéc bang Na,S0,, i
tién hanh etyl este hoa (cc axit béo trong cin khir mui) véi xie tc 1a axit H,SO, dam dic va o
cac didu kién: ti 1& etanol/can khir mi: 20/1 (moV/mol), nhiét do: 70 °C, thai gian: 80 phit. Hon
hop sin phim sau phan ung etyl este hoa duoc dudi etanol va Ioal axit bing nuéc. Sau do, tach
etyl esle cua cac axit béo bang chung it chan khéng ¢ dp sut: S mbar, nhiét db 198 - 225 °C.
Sau d6 hdn hop etyl este cia cac axit béo duge thuy phén bang dung dich NaOH 2N dé giat
phong axit béo tu do. Cudi cuug, hdn hop axit béo ar do duge lam giau bing phuong phap tao
phic vdi uré theo ti 1 uré/dn hop axit béo va ti 16 con 85 %/ hdn hop axit béo 1a 2,4/1 va 8/1,
13n luot nhu da ké trén. Véi phuang phép trén téng lugng hai axit nay dat 94,56 %.

Tir khéa- can khir mui déu dau tuong, axit béo, uré, omega 3, omega 6.
1. MO PAU

Tmng viéc tinh ché dau thuce val cdng doan khu mui 1a hét sic quan trong va cAn thiét. Khi
chung cat phén doan chan khong dé tich (khu) cac hop chit bay hoi ¢ min vi khong mong
muon, ¢b tinh chat cim quan kém ra khoi déu thd, mdt lwong khéng nho cac thanh phan cb gia
tri nhu cac axit béo ty do, vitamin E, phyloslerol bi kéo theo. Do vay, cin khir mui (deodonzer
distillate) duge xem la phu pham chu yéu cla qua trinh tinh ché dau thuc vat. Truéc déy, can
khir mui thuomg duoc sir dung lam dau boi tron, bd sung trong thirc an gia suc..., nhumg thoi
gian gan day, nho cac cong trinh nghién ciru méi dugc cong bb trén thé git, can khu mui da tré
thanh ngudn nguyén li¢u quy gia dé san xuit vitamin E, cac hop chét phytosterol va hén hop céc
axit béo [1, 2].

Can khir mui cia qua trinh tinh ché dau dau twong ¢6 chira mt lugng 16m axit béo (72 - 78
%), trong d6 chu yéu la axit linoleic (omega 6) va linolenic (omega 3), chiém 57 - 58 % téng
luong axit béo. Ngodi ra, cin khir mbi dau diu tuong con chira mot lugng khéng nho phytosterol
(2-5%)va vitamin E (7 - 10 %) [3, 4]. Chang ti tién hanh nghién ciru chiét tach ca ba nhém
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hop chal quy nay tir cin khtr moi dau ddu tuong Trong khudn khd bar bao ndy, ching t5i chi dé
cip dén viée tach chiét hdn hop céc axit béo va lam giau ching dé thu nhan hén hgp axit béo
khéng thay thé omega 3 va omega 6 cé ham lugng hai loai axit nay dat hon 90 % so vdi long
luong axit. Viéc nghién ciru thu nhan phytosterol va vitamin E s& dugc dang tai & cac bai béo
tiép theo.

2. PO1 TUQGNG VA PHUONG PHAP NGHIEN CUU

2.1. Dbi tugng nghién ciru

Can khir mui dau dau tuong duge thu mua tir cac cong ty san xuht ddu thuc vit trong nudc:
Cong ty dau thyc vat Tuong An, Cong ty dau thyc vat Quang Minh, va Cong ty diu thyc vat Cé
Lan va dugc bao quan ¢ binh 16i mau va dat not thodng, mat,

2.2. Phuong phép nghién eiru

Viéc phén tich chit lwong can khir min dau déu tuong nhu: do am, chi s8 axit, chi sé este,
ham luong céc axit béo theo TCVN [5]. Phén tich thanh phan cdc axit béo theo phuong phap
AOCS Cele-91 [6]. Phan tich ham lugng vitamin E va phytosterol theo phuong phap cia
Verleyen T. va cong sur (7].

Qua tham khao ti ligu va cac nghién ciru thim do, ching t6i tién hénh nghién ciru thu nhan
hén hep axit béo khong thay thé omega 3 va omega 6 (I cin khir mai dau dau twomg duoc tién
hanh theo so d6 cong nghé sau:

Can kbwr miti déu dau
tuong

Xur li va phén tich
chat lugng NL

Etyl este héa

Thuy phan va lam
giau hon hep axit
béo @-3 va -6
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Chung cht phan doan
chan khong
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Hbn hgp axit béo
-3 va 0-6
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Phytosterol + VTM E
+ tp khic

S0 d6 cdng nghé thu nhén hén hep axit béo khdng thay thé omega 3 va omega 6 tir ciin khir mili

dau du tuong.

Hiéu suit phan ung etyl este hoa cic axit béo trong can khir mii diu ddu tuong dugc

tinh theo cdng thurc:

= (1-b/a) x 100 (%)

trong dé: X: hiéu sual phan Umg etyl este hoa; a: chi sé axit cua cdn khir mii ban déu
(mgKOH/g); b: chi 58 axit cia hdn hop sau phan (mg etyl este héa (mgKOH/g).

3. KET QUA VA THAO LUAN

3.1. Xir If va phén tich thanh phan hoa hoc ciia can khir mui ddu twong
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Can khir mui diu déu tuong sau khi thu mua tir cac cong ty ché bién dau thuc vat can duge
xur If trude khi dua vao qué trinh thu nhan céc hoat chat sinh hoc. Qua khao sét, chung 16 xac
dinh dugc cach xir K nhu sau: C3n khir mili dugce hoa tan (rong n-hexan, rdi duge 1am kho bing
NaZSO4, sau d6 loc qua gidy loc dé loal can vé co va 6 du6i dung mdi. Tlep do, loai bo cac hop
chat dé bay hoi mang mui vi khé chiu bang chung cit chan khong & ap suat 5 mbar va nhigt d <
150 °C. Can déu sach thu dugce sau xir li duge dem phén tich cac chi s6 hoéa li va thanh phén héa
hoc, két qua dugc thé hién tal bang 1 va bang 2.

Bang I Chi 6 hoa 1i va thanh phén hoa hoc cia ¢in khir mbi sau tinh sach.

Thanh phdn Can khir mi dau dau tuong cua cdng ty
Tiwong An Cai Lan Quang Minh
D6 dm (%) 0,45 0,53 0,61
Chi 58 axit (mg KOH/g) 1533 141.6 148,4
Chu s6 este (mg KOH/g) 24 34 29
Axit béo (%) 778 72,5 75,6
Vitamin E (%) 9,2 8.9 8,8
Phytosterol (%) 4,9 5.1 572
Cac thanh phan khac (%) 7,65 12,97 9,79

Bang 2. Thanh phin cic axit béo cua cin khir mi sau tinh sach.

Ciin khir mui du diu tuong cua cong ty
T Tén axit béo e —
Tiromg An Cdi Lan Quang Minh
1 Pentadecanaic (Cys0) = - ! 1,52
2 Palmitic (C50) 9,95 12,56 - 10,67
3 Steanc (Cig.0) 315 ‘__4'05 5,34
F 4 | Oleic(Cis)) 25,52 25 | 268
5 Vaccenic (Cis1) . 1,71 - -
6 Linoleic (Cig2) 52,92 52,25 49,9
7 Linolenic (Cys3) 5,15 6,15 493 o
8 E ic (Ca01) 0,42 l‘ - 078
9 Arachidic (Cz00) = 1,40 &

Két qua phén tich thu dugc cho thay, chit lugmg cuia ba loai cin kbir mii dau diu tuong déu
16t va khéng c6 su kbac biét ton. Tuy nhién, cén khir roui dau dau tuong tr Céng ty Dau thuc vit
Tudng An ndi tréi hon vé ham lugng axit long ham tugmg axit omega 3 va omega 6 nén dugc
lya chon lam nguyén liéu dé thu nhén hdn hop axit béo omega 3 va omega 6.
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3.2. Thu nhin hén hep axit béo tir cin khir mii diu dau twong

Théng thudng c6 hai con dudng de chiét tach hdn hop axit béo ra khoi cin khir min [8].
Céch thir nhit: este héa cic axit béo rdi chung cét phan doan chan khong dé tach céc este cia
céc axit béo, cac este nay dugce thiy phén trong moi truomg kiém s€& cho céc axit béo tu do. Cach
thir hai: xa phong hoa cac axit béo bang dung dich KOH 1 - 2N, r0| ding ete dé chiét cac thanh
phin khéng xa phong héa ra khot dung dich xa phéng. Sau cing tién hanh axit héa dung dich xa
phong s& giai phéng hdn hop axit béo. Chiing 16i lya chon cach thi nhit vi diéu kién' phan img
6n hoa hom, it anh huomg dén viéc thu nhan vitamin E sau do.

Di véi qud trinh etyl este héa cac axit béo trong can khir mii dau dau tuong viéc lya chon
chat xuc tac la hét sirc can thiét, G day, vi li do kinh 1é chung 15i khdng sir dung xUc tac enzym
ma chi su dung xic tac hoéa hoc. Cac chét xic tac duge khao sat cho qua trinh ndy la: KOH,
NaOH va H,SO, dam diic. Két qua duge trinh bay tai bang 3.

Bang 3. Anh hudng cia loai chdt xdc tac dén phan g etyl este hda.

T Loat xiic tic Chi s6 axit (mgKOH/g) Hi¢u sudt phan ing (%)
1 NaOH 78,52 48,70
2 KOH 71,75 49,20
3 H,S0, dim dic 14,38 90,60"

Két qui khao sat cho thiy axit H,SO, ddm diic (vi ti 1€ 0,6 % so véi khdi lrong nguyén
liéu can khir mdi) Ja thich hgp nhat vi trong can khir mai dau dau twong chira chu yéu axit béo &
dang ty do.

Trong phan (mg etyl este hda cic axit béo, etanol vira déng vai tro la cht tham gia phan
ung, vira 1a dung moi hoa tan, do vdy ti I¢ gira etanol vi cac axit béo (mol/mol) c6 dnh hudng
quan trong dén higu sudt phan img etyl este hoa. Ching 16i da tién hanh phan img ety este hoa
can khir mbi dav dau trong von ti 1€ glua etanol/cac axit béo (mol/mol) & cac mirc: 16/1; 18/1;
20/1 va 22/1. Két qua dugr thé hién tai dé thy 1.
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D6 thi 1. Anh huéng cual 1 1¢ etanol / cac axit béo dén phan i ung etyl este hod ciin khir
mii déu dau tuong.
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R Qua keét qua thu duge cho lhéy ti 1§ etanol/cic axit béo (mol/mol) anh hudng rat 16m dén
hiéu suat phin (mg etyl este hoa cac axit béo trong cin khy mii dau déu tuong. Véi ti 1¢
;loalr;ol/céc axit béo: 10/1 hiéu sudt phan img dat khoang 30 % va tang dan lén dat dinh & ti 1§

. Sau phan (mg este hoa, ching toi tién hanh thu nhan h8n hop etyl este cia cac axit béo
béng chung cit phan doan chin khong tai ap suét 4 - 5 mbar, nhiét dd dinh 198 - 225 °C. Phan
Cf"" lai o binl_l chumg cat (distillation bottom) dugc dua sang cdng doan thu nhin phytosterol va
vitamin E. Hon hop etyl este nhan duge tir chung cét phan doan chan khéng dugc thuy phan véi
dung dich NaOH 2N dé giai phong cac axit béo & dang ty do.

3.3. Thu nhén hdn hop axit béo omega 3 va omega 6

Hdn hop axit béo nhan dugc & giai doan trén c6 chira 58 - 59 % téng lugng axit béo omega
3 va omega 6 dugc chiing 161 lam giau theo phuong phép tao phirc véi uré. Theo phuong phap
nay trong cdc diéu kién thich hop, cdc axit béo no va céc axit béo khong no mot nd1 doi sé tao
phic bén vimg véi uré va dong banh ¢ nhiét do lanh. Trong khi dé cac axit béo da nd1 déi (nhu
axit béo omega 3 va omega 6) khong tao tham gia tao phirc véi uré, & nhiét 4o lhép van & dang
1ong, nén dé dang dugc tach riéng ra. Trong hdn hop axit béo thu duoc ¢ trén chi ¢é axit linoleic
(omega 6) va axit linolenic (omega 3) la cac axit da ndi déi =2 ndi d6i), do vay néu xéc dinh
duge cac diéu kién 18i wu cho qua trinh 120 phirc vai uré thi sé thu dugc hon hgp axit béo omega
3 va omega 6 c6 ham lugng cao (> 90 %). Qua trinh tao phirc véi uré hay qua trinh lam giau hon
hop axit béo omega 3 va omega 6 phu thuge vao rat nhiéu yéu té cong nghé trong d6 quan trong
nhit 1a hai yéu 13: ti 18 uré/hén hop axit béo va ti 1¢ dung méi hoa tan etanol 85 %/hdn hop axit
béo. Qua tham khao tai liéu [8, 9] va céc thi nghiém tham do, ching t6i tén hanh khao sat anh
huong cua hai yéu to nay nhdm xéac dinh duge diéu kién to1 uu cho viéc thu nhin hdn hop axit
béo omega 3 va omega 6. Két qua khao sat dugc trinh bay trong bang 4 (khéi lugng hdn hop axit
béo sir dung cho mdi mau thi nghiém la 50 g).

Bdng 4. Xéc d)nh cde diéu ki¢n t8i uru cho qua trinh thu nhén hdn hop axit béo omega 3 va omega 6.

Ti 1¢ uré/hdn hop Ti 1é etanol 85 %/hén hop Khéi lugng cac axit Ham Jugng axit béo
axit béo (w/w) axit béo (v/w) béo thu dugce, g o3 va -6, %
2,01 m 20,8 77,36
2,0/1 8/1 19,6 82,87
2,4/1 8/) 17,3 94,56
2,4/1 9/1 17,4 93,45
2,8/1 8/1 16,9 86,45
2.8/1 9t 16.6 89,71

Két qua thu dugc tai bang 4 cho thay tj 1¢ uré/hdn hop axit béo va ti I¢ etanol/hén hop axit
béo 4nh huong lon dén qua trinh thu nhin hon hgp axit béo omega 3 va omega 6. Néu lugng uré
khéng da s lam cho hi¢u suat tao phirc giam, dan dén ham lugng hon hop axit béo omega 3 va
omega 6 khong cao. Nguoc lai néu lugng uré nhidu qua sé 1am cho khdi axit béo déng dac lai,
can tré qué trinh chiét tach hdn hop axit béo omega 3 vi omega 6. Etanol trong qua trinh tao
phuc déng vai trd la dung mdr hoa tan, tao diéu kién cho qua trinh tao phirc va qué trinh tich hdn
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hop axit béo omega 3 va omega 6 dién ra thudn 1gi. Xét tong thé ca khia canh kinh té chang t5i
Iua chon ti 1¢ uré/hdn hop axit béo: 2,4/1 va ti }é etanol 85 %/hdn hop axit béo: 8/1 14 thich hop
nhat cho qua trinh thu nhan hén hgp axit béo omega 3 va omega 6 tir can khu mui diu dju
wong, Két qua ma ching téi thu dugc uong ddng voi cac két qua cia cac cong trinh nghién ciru
trén thé gici di dugc cong b6 [8, 9].

4. KET LUAN

Tir phy phim ché bién diu dau twong - cin khir mii, ching t8i da tim dugc con duong hiru
higu de thu nhén sin pham cé gia trj cao la hén hop axit béo khong thay thé omega 3 va omega 6
voi tong lugng har axit ‘nay dat 94,56 %. Hbn hop axit béo khong thay thé nay la nguén nguyén
liéu quy gia cho san xudt thue pham chirc ning va duge pham M3t khac, phan con lai trong binh
cat sau khi chumg cét phan doan chan khéng, cé chira chu yéu cac chét phytosterol va vitamio E
dugc ching i tiép tuc nghién clru @& thu nhin thém hai san phém c6 gia trj khac 1a phytosterol
va vitamin E.
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ABSTRACT

TECHNOLOGY FOR OBTAINING ESSENTIAL MIXED OMEGA 3 AND OMEGA 6
FATTY ACIDS FROM SOYBEAN DEODORIZER DISTILLATE

Bui Thi Bich Ngoc, Vu Duc Chien, Bui Quang Thuat’
Food (ndustries Research Institute, 301 Ngu_vz:n Trar Road, Thanh Xuan Disirict, Hanoi
"Email: bgthuat@fivi vn

Deodorizer distillate, the major by-product of soybean oil refiming process, rich n fatty
acids, tocopherols (vitamin E), and phytosterols, is a useful matenal for obtaming -3 and w-6
fatty acids. For obtaning the polyunsaturated fatty acids, deodorizer distillate is dehydrated by
Na,SO, and then free fatty acids are converted to ethy! esters. The reaction was carried out at
70 °C for 80 minutes with etanol:deodorizer distillate ratio of 20 : J (mol/mol) and concentrated
H,SO, as catalyst. Ethanol from the ethyl esterification reaction mixture was evaporated and
residual acid was removed by washing with water. Ethyl esters of fatty acids were obtained by
vacuum distillation at 5 mbar and 198 - 225 °C and then hydrolysed by 2 N NaOH to release free
fatty acids. Polyunsaturated fatty acids were further enriched with urea to form inclusion
complexes between urea and the saturated and the less unsaturated fatty acids. The ratio of
urea:fatty acids was 2.4 : | and the ratio of ethanol (85 %):fatty acids was 8 : 1. The total content
of -3 and -6 fatty acids 1n the obtained product was 94.56 %.

Keywords: soybean deodonzer distillate, fatty acids, urea, omega 3, omega 6.
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