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TOM TAT

Cin khir mui — phi phim caa qua trinh ofi bién diu dau trong, chra ba nhém ha chit
chinh: axit béo, vitamin E va phytostethloc St dung lam nguyén &u cho véc thu nin hon
hop axit béo omega 3 va omegabBiu tién, ¢n khir mui dugc lam khan méc bing NaSO,, rdi
tién hanh etyl este héa (cac axit béo trofg khir mui) wi xic tac 1a axit HSO, dam dic vad
cacdiéu kién: ti 1& etanol/gn khir mui: 20/1 (mol/mol), nkit d6: 70°C, thvi gian: 80 phdt. Kn
hop sin pHim sau phn tng etyl este hédugc dudi etanol va lai axit bing nréc. Saudo, tach
etyl este @a cac axit béodmg ching it chan khéngy ap sét: 5 mbar, nhit 46 198 - 225°C.
Saudd hon hop etyl este @a cac axit béa@uoc thiy phan king dung dch NaOH 2Ndé giai
phong axit béout do. Cwi cung, Bn hop axit béo ¢ do duoc lam giau Bng phrong phép 4o
phac v6i uré theo t1é uré/n hop axit béo vaitlé con 85 %/ Bn hop axit béo la 2,4/1 va 8/1,
lan luot nhr da K trén. Wi phuong phap tréndng lrong hai axit naytat 94,56 %.

Tur khoa: cin khir mui dhu dau trong, axit béo, uré, omega 3, omega 6.

1. MO PAU

Trong viéc tinh cké dau thire vat, congdoan khir mui & Kt sirc quan tong va én thiét. Khi
chung it phandoan chan khéngié tach (khir) cac tp chit bay i c6 mui v khéng mong
mudn, co tinh cht cam quan kém ra ki dau thé, ndt lugng khong nb cac thanh pin cé gia
tri nhe cac axit béou do, vitamin E, phytosterolilkéo theo. Do &, cin khir mui (deodorizer
distillate) dugc xem |& ph phim chi yéu aia qua trinh tinh ¢hdiu thuc vat. Truéc day, cn
khir mui throng duoc ar dung lam diu béi ton, b sung trong the an gia sdc..., nhng thoi
gian gin day, nky cac cong trinh nghiénra msi duoc cong I trén tié gici, can khir mui da to
thanh ngdn nguyén ku quy giadé san xuit vitamin E, cac bip chit phytosterol va &n hop céac
axit béo [1, 2].

Can khir mui aia qua trinh tinh dhdiu dau twong c6 chira Mt luong I6n axit béo (72 - 78
%), trongdd chi yéu la axit linoleic (omega 6) va linolenic (omega 8)iém 57 - 58 % dng
lwong axit béo. Ngoai raza khir mii diu dau twong con clra mot lugng khdng nb phytosterol
(2 - 5 %) va vitamin E (7 - 10 %) [3, 4]. Chlng ti#n hanh nghiénia chiét tach @ ba nhém
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hop chit quy nay t cin khir mui diu dau trong. Trong khuén ki bai bao nay, ching toi thié
cap dén viéc tach chit hdn hop cac axit béo va lam giau chadg thu ntin hdn hop axit béo
khéng thay th omega 3 va omega 6 c6 hamoiig hai lai axit naydat hon 90 % so i tong
lugng axit. Vc nghién éu thu ntin phytosterol va vitamin Eesiugc dang ti ¢ cac bai bao
tiep theo.

2. DOl TUQONG VA PHUONG PHAP NGHIEN CUU
2.1.Péi twong nghién aru

Can khr mui diu dau trong dugc thu muai cac cong ty & xuat dau thyc vat trong nréc:
Cong ty du thrc vat Tuong An, Cong ty du thyc vat Quang Minh, va Cong tyad thec vat Cai
Lan vadugc biao quan ¢ binh i mau vadat noi thoang, mat.

2.2. Phrong phéap nghién @&u

Viéc phan tich cit luong cin khir mui diu dau twong nhr: d6 4m, chi sb axit, cH sb este,
ham lrong cac axit béo theo TCVN [5]. Phan tich thankrpbac axit béo theo phing phap
AOCS Cele-91 [6]. Phéan tich hammghg vitamin E va phytosterol theo ying phap ta
Verleyen T. va éng sr [7].

Qua tham kho tai lisu va cac nghiént thim do, ching tdi én hanh nghiéntw thu ntn
hdn hop axit béo khdng thay éhomega 3 va omega & tin khr mui diu dau twong duoc tién
hanh theo®dd cdng ngh sau:

Cian khir mui diu dau Xt |i va phan tich

trong > chit luong NL Etyl este hoa

|

Etyl este aa cac axit | Chung cit phandoan
béo h chan khoéng

A\ 4

Thuy phan va lam
giau hon hpp axit
béow-3 vaw-6

! v

Hén hep axit béo Phytosterol + VTM E
w3 vaw6 + tp khac

A

So d6 cong nght thu nkin hon hop axit béo khong thay élomega 3 va omega 6 €3n khir mui
dau dau tuong.

Hiéu suit phan tng etyl este héa cac axit béo trorign &hr mui diu dau trong duoc
tinh theo céng firc: X = (1- b/a) x 100 (%)

trong d6: X: higu suit phin ung etyl este hoa; a: thsd axit aia ¢in khr mui bandau
(mgKOH/Q); b: chso axit aia on hop sau phn tng etyl este hdéa (mgKOH/qg).
3. KET QUA VA THAO LUAN

3.1. Xir li va phan tich thanh pHan hoa hpc cia cin khir moi dau twong
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Can khir mai diu dau twong sau khi thu muartcac cong ty chbién dau thyc vat can dugc
xt Ii truge khi dwa vao qua trinh thu ah cac hat chit sinh lc. Qua kio sat, ching t6i xac
dinh duoc cach % i nhu sau: Gin khir mui duoc hoa tan trong n-hexarbirduoc lam khé Eng
Na,SQ,, saudo loc qua giy loc dé loai can vé @ va codudi dung méi. Tép do, laai bo cac kop
chit dé bay i mang mui ¥ khé chu bing ching cit chan khéngy ap st 5 mbar va nigit do <
150°C. Gin diu sich thudugc sau ¥ |f dugc dem phan tich cac ¢l héa li va thanh gim héa
hoc, két qua dugc thé hién tai bang 1 va ling 2.

Bang 1.Chi sb héa li va thanh pim héa ke cia cin khir mui sau tinh gch.

Thanh phin Cian khir mui diu dau twrong aia cong ty
Tuwong An Céi Lan Quang Minh

Do am (%) 0,45 0,53 0,61

Chi 5 axit (mg KOH/g) 153,3 141,6 148,4
Chi s este (mg KOH/g) 2,4 3,4 2,9
Axit béo (%) 77,8 72,5 75,6
Vitamin E (%) 9,2 8,9 8,8
Phytosterol (%) 4,9 51 52
Cé4c thanh pin khac (%) 7,65 12,97 9,79

Bang 2.Thanh pln cac axit béoia cin khir mui sau tinh sch.

Cian khir mui diu dau twong aia coéng ty
TT Tén axit béo
Twong An Cai Lan Quang Minh
1 Pentadecanoic (€ - - 1,52
2 Palmitic (Ge.0) 9,95 12,56 10,67
3 | Stearic (Ggo) 3,15 4,05 5,34
4 Oleic (Cg:1) 25,52 23,59 26,86
5 Vaccenic (Gg:1) 1,71 - -
6 | Linoleic (Cis.) 52,92 52,25 49,9
7 Linolenic (Cg.9) 5,15 6,15 4,93
8 Eicosenoic (Go.1) 0,42 - 0,78
9 Arachidic (Go.) - 1,40 -

K&t qua phan tich thuiuoc cho thy, chit lrong aia ba lai can khir mii diu dau trong déu
tot va khéng cog khac bét lon. Tuy nhiénz &n khir mui dau dau teong tr Céng ty Bu thyc vat
Twong An i troi hon ve ham lrong axit bng, ham frgng axit omega 3 va omega 6 néirpc

lva chon 1am nguyén u dé thu ntin hdn hop axit béo omega 3 va omega 6.
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3.2. Thu nhan hdn hep axit béo tir cin khir mui dau dau twong

Thong thrdng c6 hai contuong dé chiét tach Bn hop axit béo ra kbi can khr mui [8].
Céch thir nhit: este héa cac axit bé6i thung dit phandoan chan khongté tach cac esteia
cac axit béo, cac este néyoc thay phan trong méi trong kiém s cho céac axit béartdo. Cach
thir hai: xa phong héa céac axit béinlg dung dch KOH 1 - 2 N, éi ding etedé chiét cac thanh
phan khoéng xa phong héa raditdung dch xa phong. Sau cungi hanh axit héa dungch xa
phong § giai phéng Bn hop axit béo. Ching téirk chon cAch titr nhit vi didu kién phin ang
on hoa b, itanh hrong dén viéc thu nkn vitamin E sadd.

Déi voi qua trinh etyl este hoa cac axit béo tromg khir mui diu dau trong viée lva chon
chit xuc tac la Bt sic cn thiét. O day, vi li do kinh & chiang t6i khéngis dung xdc tac enzym
ma ch s dung xdc tAc hoadt. Cac cht xtc tacduoc khio sat cho qua trinh nay 1a: KOH,
NaOH va HSO,dam dic. Két qua duoc trinh bay 4i bang 3.

Bang 3.Anh hrong aia laai chét xGc tacdén phan tng etyl este hoa.

TT Loai xUc tac Ch sb axit (mgKOH/q) Héu suit phan tng (%)
1 NaOH 78,52 48,70
2 KOH 77,75 49,20
3 H,SO, dam dic 14,38 90,60

Két qua khao sat cho thy axit H,SO, dam dic (vai ti 18 0,6 % so Gi khbi luong nguyén
liéu cin khir mui) 1a thich lp nhit vi trong én khir mai diu dau twong chira chi yéu axit béoy
dang tr do.

Trong phin tng etyl este hdéa cac axit béo, etanish déng vai tro & cht tham gia phn
ung, \ra la dung méi hoa tan, dayti I¢ gitra etanol i cac axit béo (mol/mol) cdnh hrong
quan tong dén hiéu suit phan ting etyl este héa. Chang i tén hanh pan tng etyl este héa
cin khir mui diu dau twrong Wi ti 18 giita etanol/cac axit béo (mol/moby cac mirc: 16/1; 18/1;
20/1 va 22/1. Kt qua duoc thé hién tai do thi 1.

9% r
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16/1 18/1 2011 2211

Ty |é etanol/cac axit bé
_ (mol/mol)

Hiéu suit (%)

Do thi 1. Anh hrong cuat t1¢ etanol / cac axit bédén phin ung etyl este hoia khir
mui diu dau trong.
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Qua Kt qua thu duoc cho thy ti I¢ etanol/cac axit béo (mol/moinh hrong ft lon dén
hiéu suit phan tng etyl este héa cac axit béo trongn khir mui cu dau twong. Voi ti I€
etanol/cac axit béo: 10/1&ui suit phan itng dat khoang 30 % vaang dan |éndat dinh o ti Ié
20/1.

Sau pln ung este héa, ching tdéti hanh thu ndn hdn hop etyl este @a cac axit béo
bing chrng cit phandoan chan khéngai 4p siit 4 - 5 mbar, nkit do dinh 198 - 225C. PHin
con ki ¢ binh ching dt (distillation bottom)dugc dua sang céndoan thu nkin phytosterol va
vitamin E. Hon hop etyl este nin duoc tir chung cit phandoan chan khéngiuoc thiy phan i
dung dch NaOH 2Ndé giai phéng cac axit béd dang tr do.

3.3. Thu nhan hén hep axit béo omega 3 va omega 6

HAn hop axit béo nhn duoc & giai doan trén cé chra 58 - 59 %dng lwong axit béo omega
3 va omega @ugc chang téi lam giau theo pbing phap 4o phrc vai uré. Theo phong phap
nay trong cadiéu kién thich lyp, cac axit béo no va cac axit béo khong rid noi doi S8 tao
phic bén vitng Wi uré vadong banhy nhigt do lanh. Trong khid6 cac axit béda roi doi (nhu
axit béo omega 3 va omega 6) khodag tham giado phrc véi uré, & nhiét do thap van & dang
long, nén d dangduoc tach riéng ra. Trongdin hop axit béo thudugc ¢ trén chi cd axit linoleic
(omega 6) va axit linolenic (omega 3) la cac asitri d6i (> 2 roi doi), do \ay néu xacdinh
dugc cacdiéu kién ti wvu cho qué trinhab phic voi uré thi § thudwoc hon hop axit béo omega
3 va omega 6 c6 hamdng cao (> 90 %). Qua trinhd phrc voi uré hay qua trinh lam giawh
hop axit béo omega 3 va omega Gighudc vao At nhiéu yéu o cong ngk trongdo quan tong
nhat 1a hai yu t6: ti 1¢ uré/bn hop axit béo vaitlé dung méi hoa tan etanol 85 %rhop axit
béo. Qua tham Ko tai licu [8, 9] va cac thi ngbm thim do, ching toi 8in hanh kko satanh
huong aia hai yu t nay nlim xacdinh duoc diéu kién ti wu cho véc thu nln hdn hop axit
béo omega 3 va omega Gtua khao satduoc trinh bay trong 4ng 4 (ki luong Hon hop axit
béo s dung cho mdi mau thi nghém la 50 g).

Bang 4.X&acdinh caadiéu kién i vu cho qua trinh thu h hdn hop axit béo omega 3 va omega 6.

Tilg uré/on hop | Til¢ etanol 85 %/&n hop Khdi lugng cac axit | Ham krong axit béo
axit béo (w/w) axit béo (viw) béo thudugc, g w3 vaw6, %
2,0/1 7/1 20,8 77,36
2,0/1 8/1 19,6 82,87
2,4/1 8/1 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 9/1 16,6 89,71

Két qua thu duoc tai bang 4 cho thy ti 18 uré/Bn hop axit béo vaitlé etanol/Bn hop axit
béoanh hrong lon dén qué trinh thu nim hon hop axit béo omega 3 va omega @uNuong uré
khéngdu s3 1am cho héu st tao phrc giam, din dén ham trong Hn hop axit béo omega 3 va
omega 6 khoéng cao. Ngc lai néu luong uré nhiu qua & 1am cho kidi axit béoddng dic lai,
can tro qué trinh chit tach Bn hop axit béo omega 3 va omega 6. Etanol trong qué tib
phic déng vai trd 1a dung mdi hoa tamptdiéu kién cho quéa trinhab phic va qua trinh tachdm
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hop axit béo omega 3 va omega érdra thin loi. Xét tong thé ca khia @nh kinh € ching toi
lya chon ti 1& uré/lon hop axit béo: 2,4/1 v té etanol 85 %/Bn hop axit béo: 8/1 la thichdp
nhit cho qué trinh thu riim hdn hop axit béo omega 3 va omegaiwBdin khr mui diu dau
twong. Két qua ma chang téi thdugc trong dong Wi cac Kt qua cia cac cong trinh nghiérire
trén tié gioi ¢ duoc cong b [8, 9.

4. KET LUAN

T phy pham ché bién diu dau trong - éin khir mui, ching téita timdugc conduong hiu

hiéu dé thu nHin sin prim c6 gia ti cao la bn hop axit béo khéng thay éromega 3 va omega 6
vé6i tong lrong hai axit naydat 94,56 %. Kn hop axit béo khéng thay émay la ngdn nguyén
lidu quy gid cho@n xuit thuc pHim chic ning va drgc phim. Mit khac, pln con hi trong binh
cat sau khi cling cit phandoan chan khéng, cé déa chi yéu cac cht phytosterol va vitamin E
dugc ching téi #p tuc nghién ¢u dé thu nkin thém hai &n phim c6 giéa tr khac 1a phytosterol
va vitamin E.
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ABSTRACT

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

Bui Thi Bich Ngoc, Vu Duc Chien, Bui Quang Thuat
Food Industries Research Institute, 301 l\l@u"y’rai Road, Thanh Xuan District, Hanoi
"Email: bgthuat@firi.vn

Deodorizer distillate, the major by-product of segh oil refining process, rich in fatty
acids, tocopherols (vitamin E), and phytosterasa useful material for obtaining-3 andw-6
fatty acids. For obtaning the polyunsaturated fattids, deodorizer distillate is dehydrated by
NaSQO, and then free fatty acids are converted to etbigrs. The reaction was carried out at
70 °C for 80 minutes with etanol:deodorizer distillaé¢io of 20 : 1 (mol/mol) and concentrated
H,SO, as catalyst. Ethanol from the ethyl esterificatieaction mixture was evaporated and
residual acid was removed by washing with watenyEésters of fatty acids were obtained by
vacuum distillation at 5 mbar and 198 - 2Z5and then hydrolysed by 2 N NaOH to release free
fatty acids. Polyunsaturated fatty acids were fmtenriched with urea to form inclusion
complexes between urea and the saturated and gheutesaturated fatty acids. The ratio of
urea:fatty acids was 2.4 : 1 and the ratio of ethé8b %):fatty acids was 8 : 1. The total content
of w-3 andw-6 fatty acids in the obtained product was 94.56 %.

Keywords soybean deodorizer distillate, fatty acids, umraega 3, omega 6.
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