
Tap chi Khoa hgc va Cong nghe 52 (2) (2014) 143-149 

NGHIEN c t r u THU NHAN HON HOfP AXIT BEO KHONG 
THAY THE OMEGA 3 VA OMEGA 6 TlT CAN KHIĴ  MUI CUA 
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TOM T A T 

Can khii mui - phu pham cua qua trinh che bien dau dau tuong, chiia ba nhdm hoat chat 
chinh: axit beo, vitamin E va phytosterol duoe su dung lam nguyen lieu cho viee thu nhan hdn 
hop axit beo omega 3 va omega 6. Dau tien, can khu miii dugc lam khan nudc bang Na2S04, rdi 
tiSn hanh etyl este hoa (cac axit beo trong can khu miii) vdi xiic tac la axit H2SO4 dam dac va d 
eae dieu kien: ti le etanol/can khu miii: 20/1 (mol/mol), nhiet dp: 70 "C, thdi gian: 80 phut. Hdn 
hgp san pham sau phan iing etyl este hda dugc dudi etanol va loai axit bang nudc. Sau dd, tach 
etyl este ciia eae axit beo bang chimg eat chan khong d ap suat: 5 mbar, nhiet dd 198 - 225 "C. 
Sau dd hdn hgp etyl este ciia cac axit beo dugc thiiy phan bang dung dieh NaOH 2N de giai 
phdng axit beo tu do. Cudi ciing, hdn hgp axit beo tir do dirge lam giau bang phuong phap tao 
phiic vdi ure theo ti le ure/hdn hgp axit beo va ti le cdn 85 %/ hdn hgp axit beo la 2,4/1 va 8/1, 
\kn lugt nhu da kd tren. Vdi phuong phap tren tdng lugng hai axit nay dat 94,56 %. 

Tit khoa- can khii miii dSu dau tuong, axit beo, ure, omega 3, omega 6. 

Trong viee tinh ch6 diu thue vat, edng doan khu miii la het siie quan trpng va can thiet. Khi 
chung cat phan doan chan khdng dl tach (khir) cac hgp chat bay hoi ed miii vi khdng mong 
mudn, cd tinh chit cam quan Rem ra khdi dau thd, mpt lugng khdng nhd cac thanh phan ed gia 
tri nhu eae axit beo tu do, vitamin E, phytosterol bi keo theo. Do vay, can khir miii (deodorizer 
distillate) dugc xem la phu pham chii yeu eiia qua trinh tinh ehe dau thue vat. Trude day, can 
khu miii thudng dugc sir dung lam dau bdi tron, bd sung trong thiic an gia siie..., nhung thdi 
gian gin day, nhd eae cdng trinh nghien ciiu mdi duoc cdng bd tren the gidi, can khu miii da trd 
thanh ngudn nguyen lieu quy gia de san xuat vitamin E, eae hgp chat phytosterol va hdn hgp cac 
axit beo [1,2], 

Can khu miii ciia qua trinh tinh che dau dau tuong ed ehiia mpt lugng ldn axit beo (72 - 78 
%), trong do ehii ydu la axit linoleic (omega 6) va linolenic (omega 3), chiem 57 - 58 % tdng 
lugng axit beo. Ngoai ra, ean khir miii dau dau tuong cdn chiia mdt lugng khdng nhd phytosterol 
( 2 - 5 %) va vitamin E (7 - 10 %) [3, 4]. Chiing tdi tien hanh nghien euu ehiet taeh ea ba nhdm 
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hgp chat quy nay tir can khii miii dau dau tuong Trong khudn khd bai bao nay, chiing tdi chi de 
cap den viec tach ehiet hdn hgp cae axit beo va lam giau chiing de thu nhan hdn hgp axit beo 
khdng thay the omega 3 va omega 6 cd ham lugng hai loai axit nay dat hon 90 % so vdi tdng 
lugng axit. Viec nghien ciiu thu nhan phytosterol va vitamin E se dugc dang tai d eae bai bao 
tiep theo. 

2. D 6 I TlTOfNG VA PHUONG PHAP NGHIEN C C u 

2.1. Ddi tirgng nghien cmi 

Can khii miii dau dau tuang dugc thu mua tu eae cdng ty san xuat dau thuc vat trong nude: 
Cdng ty dau thuc vat Tudng An, Cdng ty dau thuc vat Quang Minh, va Cdng ty dau thuc vat Cai 
Lan va dugc bao quan d binh tdi mau va dat noi thoang, mat. 

2.2. Phirorng phap nghien cihi 

Viec phan tich chat lupng can khu miii dSu dau tuong nhu: do km, chi so axit, chi sd este, 
ham lugng eae axit beo theo TCVN [5]. Phan tieh thanh phSn cae axit beo theo phuong phap 
AOCS Cele-91 [6]. Phan tieh ham lugng vitamin E va phytosterol theo phuong phap eua 
Verleyen T. va edng su [7]. 

Qua tham khao tai lieu va cac nghien eihi tham dd, chung tdi tien hanh nghien ciiu thu nhan 
hdn hgp axit beo khdng thay the omega 3 va omega 6 tir can khii miii diu dau tuong dugc ti8n 
hanh theo so dd cdng nghe sau: 

Can khii miii dSu dau 
tuong 

Xu li va phan tich 
chat lugng NL 

Etyl este hda 

Thuy phan va lam 
giau hdn hgp axit 
beo a>-3 va co-d 

Etyl este cua eae axit 
beo 

i 
Chimg cat phan doan 

chan khdng 

Hon hgp axit beo 
0)-3 va to-6 

Phytosterol + VTJVl E 
+ tpkhac 

So do cong nghe thu nhan h6n hop axit beo khong thay th6 omega 3 va omega 6 tit can khil miii 
dau dau tuong. 

Hieu suat phan iing etyl este hoa cac axit beo trong can khii miii dSu dau tuong duoc 
tinh theo cong thurc: X = (1-b/a) x loo (%) 

trong 46: X: hieu suSt phan ijmg etyl este hoa; a: chi s6 axit cOa can khil mui ban dju 
(mgKOH/g); b: chi so axit cua hon hop sau phan ling etyl este hoa (mgKOH/g). 

3. KET QUA VA THAO LU^N 

3.1. Xiili va phan tich thanh phSn hoa hoc cua can khu- raili dau tmmg 
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Can khir miii dau dau tuong sau khi thu mua tir cac cdng ty che bien dau thue vat can dugc 
xu li trudc khi dua vao qua trinh thu nhan cac boat chat sinh hoc. Qua khao sat, ehiing tdi xac 
dinh dugc each xtr li nhu sau: Can khii miii dugc hda tan trong n-hexan, rdi dugc lam khd bang 
Na2S04, sau dd Ipc qua giay Ipe de loai can vd co va cd dudi dung mdi. Tiep dd, loai bd cac hgp 
chat de bay hoi mang miii vi khd ehm bang ehung cat chan khdng d ap suat 5 mbar va nhiet dp < 
150 C. Can dau sach thu dugc sau xir li dugc dem phan tich eae ehi sd hda li va thanh phan hda 
hoc, ket qua dugc the hien tai bang 1 va bang 2. 

Bdng 1 Chi so hoa li va thanh phan hda hpc ciia can khir miii sau tinh sach. 

Thanh phan 

Do 4m (%) 

Chi s6 axit (mg KOH/g) 

Chi s6 este (mg KOH/g) 

Axit beo (%) 

Vitamin E (%) 

Phytosterol (%) 

Cac thanh phan khac (%) 

Can khii n 

Tucmg An 

0,45 

153,3 

2,4 

77.8 

9,2 

4,9 

7,65 

ui dau dau tuong cua cong ty 

Cat Lan 

0,53 

141,6 

3,4 

72.5 

8,9 

5,1 

12,97 

Quang Minh 

0,61 

148,4 

2,9 

75,6 

8,8 

5,2 

9,79 

Bang 2. Thanh phan cac axit beo ciia can khir miii sau tinh sach. 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Ten axit beo 

Pentadecanoic (C150) 

Palmitic (C160) 

Stearic (Cis.o) 

Oleic (C„ 1) 

Vaccenic (Cig 1) 

Linoleic (C^t-ii 

Linolenic (Cigj) 

Eicosenoic (C201) 

Arachidic (C20 0) 

Can khii r 

Tuang An 

-
9,95 

3,15 

25,52 

1,71 

52,92 

5,15 

0,42 

• 

niii dau dau tuong ciia cong ty 

Cai Lan 

12,56 

4,05 

23,59 

52,25 

6,15 

1,40 

Quang Minh 

1,52 

10,67 

5,34 

26,86 

49,9 

4,93 

0,78 

K^t qua phan tich thu duge eho thay, chat lupng cua ba loai can khu miii dau dau tuong deu 
tdt va khdng cd su khac biet Idn. Tuy nhien, can khii mui dau dau tuong tir Cdng ty Dau thue vat 
Tudng An ndi trdi hon ve ham lugng axit tdng, ham lugng axit omega 3 va omega 6 nen dupe 
lua ehgn Iam nguydn lieu de thu nhan hdn hpp axit beo omega 3 va omega 6. 
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3.2. Thu nhan hdn hop axit beo tir can khir mui dau dau tmmg 

Thdng thudng cd hai eon dudng dg ehiet tach hdn hpp axit beo ra khdi can khu min [8]. 
Cach thir nhSt: este hda cat axit beo rdi chung cat phan doati chan khdng de tach cac este ciia 
eae axit beo, cac este nay dugc thiiy phan trong mdi trudng kidm se cho cac axitbeo tu do. Cach 
thii hai: xa phdng hda eae axit beo b k g dung dich KOH 1 - 2 N, rdi dimg ete dd ehiet cac thanh 
phin khdng xa phong hda ra khdi dung dich xa phdng. Sau eiing ti§n hanh axit hda dung djch xa 
phdng se giai phdng hdn hgp axit beo. Chiing tdi lua ehpn each thii nhat vi dieu kien* phan iing 
dn hda hon, it anh hudng dSn viee thu nhan vitamin E sau dd. 

Doi vdi qua trinh etyl este hda eae axit beo trong can khu miii diu dau tuang viec lira ehpn 
ehdt xiic tac la het siic ein thidt. 6 day, vî  H do kinh tg ehiing tdi khdng sir dung xiie tac enzym 
ma chi sir dung xiic tac hda hoc. Cac chat xiic tac dupe khao sat cho qua trinh nay la: KOH, 
NaOH va H2SO4 dam dac. Kdt qua dupe trinh bay tai bang 3. 

Bang 3. Anh hudng ciia loai chat xiic tac den phan iing etyl este hoa. 

TT 

1 

2 

3 

Loai xue tac 

NaOH 

KOH 

H2SO4 dam dac 

Chi s6 axit (mgKOH/g) 

78,52 

77,75 

14,38 

Hieu suat phan ung (%) 

48,70' 

49,20' 

90,60" 

Ket qua khao sat eho thay axit H2SO4 dam dac (voi ti le 0,6 % so vdi khdi lugng nguy8n 
lieu can khu miii) la thich hgp nhat vi trong can khii miii dau dau tuang chira ehii yeu axit beo d 
dang tu do. 

Trong phan img etyl este hda cac axit beo, etanol vita ddng vai trd la chat tham gia phan 
ling, vira la dung mdi hda tan, do vay ti le gifta etanol vdi cac axit beo (mol/mol) co anh hudng 
quan trpng den hieu suat phan img etyl este hda. Chiing tdi da tien hanh phan iing etyl este hda 
can khii mui dau dau tuang vdi ti le giiia etanol/cae axit beo (mol/mol) d cac miic: 16/1; 18/1; 
20/1 va 22/1. Ket qua dugc the hien tai dd thi 1. 

'L • I • 
16/1 18/1 20/1 22/1 

Ty !e etanol/cac axit beo 

fmol/mol) 
Do ihi 1. Anh hudng cuat ti le etanol / cac axit beo din phan ling etyl este hoa can khii 

miii dau dau tuong. 
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Qua ket qua thu duge eho thay ti le etanol/cac axit beo (mol/mol) anh hudng rat ldn den 
hieu suat phan iing etyl este hda cac axit beo trong can khii miii dau dau tuang. Vdi ti le 
etanol/cac axit beo: 10/1 hieu suit phan ung dat khoang 30 % va tang din len dat dinh d ti le 
20/1. 

Sau phan img este hda, chung tdi tien hanh thu nhan hdn hgp etyl este cua cac axit beo 
bang ehung cit phan doan chan khdng tai ap suit 4 - 5 mbar, nhiet dp dinh 198 - 225 "C. Phan 
cdn lai d binh chimg cat (distillation bottom) dupe dua sang cdng doan thu nhan phytosterol va 
vitamin E. Hdn hgp etyl este nhan dupe tir chimg eat phan doan chan khdng duge thiiy phan vdi 
dung djch NaOH 2N de giai phdng cae axit beo d dang tu do. 

3.3. Thu nhan hdn hop axit beo omega 3 va omega 6 

Hdn hgp axit beo nhan duge d giai doan tren ed chiia 58 - 59 % tdng lupng axit beo omega 
3 va omega 6 dugc ehung tdi lam giau theo phuang phap tao phiic vdi ure. Theo phuong phap 
nay trong cac dieu kien thich hgp, cac axit beo no va cae axit beo khdng no mot ndi ddi se tao 
phiic ben vung vdi ure va ddng banh d nhiet dp lanh. Trong khi dd eae axit beo da ndi ddi (nhu 
axit beo omega 3 va omega 6) khdng tao tham gia tao phiic vdi ure, d nhiet dp thap van d dang 
long, nen de dang dugc taeh rieng ra. Trong hdn hgp axit beo thu duac d tren chi cd axit linoleic 
(omega 6) va axit linolenic (omega 3) la cac axit da ndi ddi (> 2 ndi ddi), do vay neu xac dinh 
duge eae dieu kien tdi im cho qua trinh tao phure vdi ure thi se thu dugc hdn hgp axit beo omega 
3 va omega 6 cd ham lugng cao (> 90 %). Qua trinh tao phirc vdi ure hay qua trinh lam giau hon 
hpp axit beo omega 3 va omega 6 phu thudc vao rat nhieu yeu td cdng nghe trong dd quan trgng 
nhat la hai yeu td: ti le ure/hdn hpp axit beo va ti le dung mdi hda tan etanol 85 %/hdn hpp axit 
beo. Qua tham khao tai lieu [8, 9] va eae thi nghiem tham dd, ehiing tdi tien hanh khao sat anh 
hudng eiia hai yeu td nay nham xac dinh duge diSu kien tdi uu eho viee thu nhan hdn hpp axit 
beo omega 3 va omega 6. Ket qua khao sat dugc trinh bay trong bang 4 (khdi lupng hdn hpp axit 
beo su dung cho mdi mlu thi nghiem la 50 g). 

Bang 4. Xac dinh cac dî u kien toi uu cho qua trinh thu nhan hon hop axit beo omega 3 va omega 6. 

Ti le ure/hon hop 
axit beo (w/w) 

2,0/1 

2,0/1 

2,4/1 

2,4/1 

2,8/1 

2,8/1 

Ti le etanol 85 %/h6n hgp 
axit beo (v/w) 

7/1 

8/1 

8/1 

9/1 

8/1 

9/1 

Khoi lugng cac axit 
beo thu dugc, g 

20,8 

19,6 

17,3 

17,4 

16,9 

16,6 

Ham lugng axit beo 
(0-3 va (0-6, % 

77,36 

82,87 

94,56 

93,45 

86,45 

89,71 

Kdt qua thu dugc tai bang 4 cho thay ti le ure/hdn hgp axit beo va ti le etanol/hdn hgp axit 
beo anh hudng ldn ddn qua trinh thu nhan hdn hgp axit beo omega 3 va omega 6. Neu lugng ure 
khdng du se lam cho hieu suit tao phiic giam, dan den ham lupng hdn hop axit beo omega 3 va 
omega 6 khdng cao. Ngugc lai ndu lugng ure nhieu qua se lam cho khdi axit beo ddng dac lai, 
can h:d qua trinh chidt tach hdn hgp axit beo omega 3 va omega 6. Etanol trong qua trinh tao 
Dhiic ddng vai trd la dung mdi hda tan, tao dieu kien cho qua trinh tao phiic va qua trinh taeh hon 
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hgp axit beo omega 3 va omega 6 diln ra thuan loi. Xet tong the ca khia canh kinh t£ chiing toi 
lua chon ti le ure/hon hgp axit beo: 2,4/1 va ti le etanol 85 %/h6n hgp axit beo: 8/1 la thich hgp 
nhfa cho qua trinh thu nhan hon hgp axit beo omega 3 va omega 6 tir cSn khii mill dSu dau 
tuong. Ket qua ma chiing toi thu dugc tugng d6ng voi cac ket qua ciia cac cong trinh nghien cihi 
tren the gioi da dugc cong bo [8, 9]. 

4. KET LUAN 

Tu phu phim ehg bign diu dau tuong - can khii miii, chiing toi da tirri dugc con du(mg hiiu 
hieu 6k thu nhan san phim co gia tri cao la h6n hgp axit beo khong thay th8 omega 3 va omega 6 
voi tdng lugng hai axit nay dat 94,56 %. H6n hijp axit bî o khong thay thi nay la ngu6n nguyen 
lieu quy gia cho san xuat thuc pham chiic nang va dugc phim. Mat khac, phan con lai trong binh 
cit sau khi chung cit phan doan chan khong, co chiia chu yeu cac chat phytosterol va vitamin E 
dugc ehdng toi tiep tuc nghien ciiu de thu nhan them hai san pham co gia tri khac la phytosterol 
va vitamin E. 
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FATTY ACIDS FROM SOYBEAN DEODORIZER DISTILLATE 
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Deodorizer distillate, the major by-product of soybean oil refining process, neh in fatty 
acids, tocopherols (vitamin E), and phytosterols, is a useful matenal for obtaining a>-3 and o>-6 
fatty acids. For obtaning the polyunsaturated fatty acids, deodorizer distillate is dehydrated by 
Na2S04 and then free fatty aeids are converted to ethyl esters. The reaction was carried out at 
70 "C for 80 minutes with etanol:deodorizer distillate ratio of 20 : I (mol/mol) and concentrated 
H2SO4 as catalyst. Ethanol from the ethyl esterifieation 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 aeids. Polyunsaturated fatty acids were fiirther 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 : 1 and the ratio of ethanol (85 %):fatty acids was 8 : 1 . The total content 
of (0-3 and (0-6 fatty acids in the obtained product was 94.56 %. 

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




