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TOM TAT

Déau cam gao (RBO) duoc st dung réng rai trong nhiéu nganh coéng nghiép thuc phdm va
phi thue phdm. Trong nghién ctru nay, phuong phap bé mat dap img (RSM) duoc ép dung
dé téi wu héa céac diéu kién thi nghiém nham chiét xuat ddu cém gao va vitamin E. Thiét ké
thi nghiém bao gébm 30 lan chay, trong d6 c6 6 Ian I3p lai tai diém trung tdm. Di¥ liéu duoc
phén tich bdng phén mém Design Expert 11 (Stat-Ease Inc., USA) dé x4y dung va dénh gié
cac mé hinh, déng thoi vé biéu dé bé mét déap (g 3D. Két qué thi nghiém cho thay hiéu
suét chiét RBO dat 19,17% va ham lwong vitamin E dat 2,425 mg/g RBO khi céc théng s
duoc t6i uu héa bao goém ty Ié ethanol/cam gao, nhiét d6 chiét, thoi gian chiét va néng dé
ethanol lan luot Ia 16,02 (ml/g), 54,56°C, 5,08 gio va 86,29%. Ddac biét, cac gia tri dw doan
ctia mé hinh twong déng tot véi céc gié tri thuc nghiém. Két qué nay chung minh rang mé
hinh dwoc phét trién la hop ly va kha thi dé 4p dung trong viéc chiét xuat RBO va vitamin E
tai Viét Nam.

Twr khéa: Déu cam gao, hiéu suét chiét, phuong phap RSM, vitamin E.

OPTIMIZATION OF RICE BRAN OIL AND VITAMIN E EXTRACTION
BY ETHANOL SOLVENT USING RESPONSE SURFACE METHODOLOGY

SUMMARY

The use of bran oil in various edible and nonedible industries is very popular. In this
research work, response surface methodology (RSM) was used to optimize experimental
conditions for the extraction of rice bran oil (RBO) and vitamin E. The experiment design
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consisted of thirty runs, including six replicates of the center points. The data were analyzed
using Design Expert 11 software (Stat-Ease Inc., USA) to develop and evaluate models and plot
the 3-D response surfaces. Experimental results showed that RBO yield and vitamin E content
were obtained at 19.17% and 2.425 mg/g RBO, respectively, when ethanol-rice bran ratio,
extraction temperature, extraction time, and ethanol concentration were kept at 16.02 (ml/g),
54.56°C, 5.08 hours, and 86.29% respectively. In particular, the predicted values of the model are
similar to the experimental values. This result proves that the developed model is reasonable and

feasible to apply in the extraction of RBO and vitamin E in Vietnam.
Keywords: RBO, extraction yidld, RSM method, vitamin E.

1. DAT VAN BE

Dau cam gao (Rice Bran Oil - RBO) la
dau duwoc chiét xuét t» cam gao - mot
san phdm phu clia nha may xay xat gao.
Trong thanh phan khéng xa phong hoéa
clia RBO c6 chra y-oryzanol, tocol va acid
béo khoéng bao hoa. Nhitng hop chét nay cé
tac dung khang oxy héa manh, ngan ngwa
bénh thoai hdéa va ha cholesterol mau. RBO
c6 nhiéu lgi ich do cé chira ham lwong
tocopherol (vitamin E) cao, c6 tac dung ha
cholesterol mau, khang ung thw va bdo vé
than kinh. Ngoai ra, cac tocol khac trong
RBO con c¢é tac dung khang viém, bao vé
tim mach, dac biét c6 kha nang lam giam
qua trinh peroxy hoa va yéu td nguy co cua
lipid nhw tang cholesterol LDL (lipoprotein
mat do thap) va két tap tiéu cau 2.

Céac phuong phap chiét xudt RBO bao
gbm chiét 16ng-16ng, pha rén, hé tro cta vi
séng, song siéu am va chiét dung moi truc
tiép. Trong sb do6, phwong phap chiét dung
méi tryc tiép dwoc st dung phd bién vi
khéng yéu cau dung cu, thiét bi phirc tap, tiét
kiém chi phi va dé ing dung & quy mé san
xuét cdng nghiép. Bén canh do, ethanol la
dung méi tiém n&ng vi doc tinh thap, an toan
khi str dung va cé thé 13y tlr ngudn tai tao
sinh hoc. Viéc lya chon ethanol lam dung

mdi chiét 1a can thiét nham dé thwe hién khai
niém va nguyén tac “chiét xuat xanh” ©. Muc
dich cha nghién ctu nay la tbi wu héa quy
trinh chiét xudt RBO va vitamin E bang
phwong phap chiét ngdm véi dung moi
ethanol théng qua phan tich mat dap
(Response Surface Methodology - RSM),
tr d6 co thé (rng dung vao san xuat & quy
mo cbng nghiép.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Nguyén liéu

M&u cam gao cla giéng lta OM1490
(Oryza spp.) thu hoach vao dau thang 4 nam
2020 va dwoc thu mua tir nha may xay xat,
ché bién gao B¢ Tao (x& Binh My, huyén
Chau Phq, tinh An Giang). BPay la mét trong
cac gidng lua phd bién & ddng béng séng
Ctru Long phuc vu tiéu dung trong nwéc va
xuét khau.

2.2. Héa chéat va thiét bi nghién ctru

Dung méi ethanol (99,5%) c6 nguén
gbc Viét Nam (Chemsol). Chat chuan
a-tocopherol (vitamin E) c6 ngudn gbc tir
Sigma (My). Ethyl acetat, methanol va
cloroform cé ngudn gbéc tr Merck (Dirc).
Thiét bi nghién clru bao gdm: can phan
tich Shimadzu, bép khudy tlr gia nhiét IKA,
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t0 sdy chan khéng Memmert, ndi hép tiét
trung Hirayama, may cé quay chan khdéng
Hei-VAP, may ly tdam AX-51 va GC-MS
Shimadzu.

2.3. Phuwong phap nghién ctru

Chuéan bj mdu cém gao

Do 4m dwoc xac dinh bang phwong phap
séy kho theo tiéu chudn TCVN 1867:2001.
Céc mau cam gao c6 do am khoang 20%
dwoc sdy kho dén duwdi 12% trong ta sdy
chan khéng & 40°C trong 2 gi& va b4t hoat
enzym lipase noi sinh trong ndi hép tiét
trung & 100°C trong 15 phut, sang qua ray
0,25 mm (60 mesh) dé loai bé trdu, bdo quan
lanh & nhiét d -5°C trong khi nitrogen.

Phwong phap ngam doéng

Can chinh xac 50 g cdm gao cho vao
binh tam giac 2000 mL. Sau d6, thém 900 ml
ethanol va khudy hén hop bang bép khudy

Khéi lrong dau cém gao (q)

tlr gia nhiét & nhiét d6 phong voi toc do
1000 vong/phut trong 24 gio.

Phwong phép chiét xuat dé téi wu héa
Dau cam gao (RBO) va vitamin E duwoc chiét
bang phwong phap ngam két hop khudy tron
véi dung méi ethanol. Can chinh xac 50 g
cam gao cho vao erlen. Lwgng dung moi
ethanol v&i néng dé thich hop dwoc thém
vao d& ngam va khuéy tron bang bép khudy
tr gia nhiét véi téc dd 1000 vong/phut &
nhiét dé va thoi gian thich hgp. Sau khi
chiét, cac mau cam gao dwoc ly tm trong
10 phut véi tbc dd 4000 vong/phat. Dung
moéi dwoc lam bay hoi hoan toan bang
may c6 quay chan khoéong (nhiét dé gia
nhiét: 40°C, nhiét d0 bay hoi: 25°C) thu
dwoc RBO. Hiéu suat RBO dwoc tinh theo
coéng thire [

Hiéu suét RBO (%) =

Phwong phap dinh lwong vitamin E

Can chinh xac 0,012 g RBO, sau do6 hoa
tan trong 2 ml hédn hop dung méi methanol:
cloroform (1:1) va ddng nhét bang céach
khudy tron déu. Sau do, vitamin E trong
RBO duwgc dinh Iwgng béng phwong phap
GC-MS vé&i cd6t mao quan Rxi SH-5Sil MS
(30 m x 0,25 mm x 0,25 mm). Khi mang heli
dwoc cai dat & téc do dong 14 ml/phat va ty
I& phan chia la 1:10. Nhiét d6 16 dwoc cai dat

Khéi luong céam gao (q)

x 100

& 110°C trong 2 phut va tang lén 200°C véi
tbc dd 10°C/phat va gitr & nhiét d6 200°C
trong 9 phut. Phd MS thu dwoc & dai m/z
40 - 450, nhiét d mat phan cach (interface)
& 280°C va nhiét do ngudn ion & 200°C.
Peak clia vitamin E trong RBO dwgc xac
dinh bang cach so sanh thoi gian lwu va
chiéu dai mach twong dwong véi chét chuan
vitamin E (100 - 500 mg/l). Ham lwong
vitamin E dwoc tinh theo cong thire:

Khéi lvong vitamin E (mg)

Ham lwong vitamin E (mg/g RBO) = Khéi lrong dau cém gao (q)

Phuong phdp téi wu héa diéu kién
chiét xuat

Pé tbi wu chiét RBO va vitamin E, mo
hinh tdm phic hop (CCD) véi 4 bién doc lap
va 5 mlrc dwoc st dung trong nghién ctru

nay. Cac bién doc lap bao gbém: ty I&
ethanol/ cam gao, nhiét do chiét, thoi gian
chiét, ndng dd ethanol va bién phu thudc 1a
hiéu suat RBO (%) va ham lwgng vitamin E
(mg/g RBO). Théng qua nghién clru sang loc
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so b6, khodng bién thién va muc bién dbi
cla 4 bién doc lap dwoc thé hién trong bang
1. 86 thi nghiém N = 2% + 2k + 6 (N = 30 v&i
k = 4). Trong do, k la sé bién doc lap va 2k la
sb thi nghiém bd sung tai diém sao. Khoang
cach tir tam dén diém sao a = 24 (a = 2 voi
k = 4). Thiét ké thi nghiém dwoc thuc hién &
5 mwc (-a, -1, 0, +1, +a). Nhw vay, trong
nghién cru nay 30 thi nghiém sé duwoc thuce
hién véi 2* sb thi nghiém cha quy hoach

toan phan, 6 thi nghiém |&p lai tai tam dé
danh gia sai s6 va 8 thi nghiém bd sung tai
diém sao ndm cach vi tri tam thwc nghiém
mét khoang + a.

M6 hinh théng ké biéu dién sw phu thudc
cla hiéu suat RBO va ham lwong vitamin E
vao cac bién doc lap dwoc ma hoa la mot
phwong trinh da thic bac hai c6 dang
nhw sau:

k-1

k k k
Y= b0+ z biXi + z bl,XIZ + z . Z b”X,XJ +e
i1 = ]

Trong dé:

i

Y - Hiéu suat RBO (%) va ham lwong vitamin E (mg/g RBO);

Xi, X; - Bién doc lap;
bo - Hé sb hoi quy bac 0;

bi - Hé s6 hdi quy bac 1 mé t& anh hwéng ctia Xi véi Y;
bii - H& s6 hdi quy bac 2 mé ta anh hwéng clia Xi véi Y;

bij - Hé sb twong tac gitra i va j;
k - S6 bién ddc lap;
e - Sai s6 ngau nhién.

Béang 1. Xadc dinh khoéng bién thién va mdc bién déi cua cdc bién déc lap

Bién Ky hiéu | Bon vj Mtrc nghién ciru
-2 -1 0 +1 +2
Ty Ié ethanol/ cam gao X1 ml/g 5 10 15 20 25
Nhigt dé chiét X2 °C 30 40 50 60 70
Thoi gian chiét X3 gior 3 4 5 6 7
Néng dé ethanol Xa % 60 70 80 a0 100

Céac hé sb héi quy bac 0, bac hai va
twong tac cta moé hinh da thirc bac hai dwoc
tinh toan bang phan mém Design Expert 11
véi phwong phap RSM. Chét lwong clia md
hinh da thirc thé hién qua hé s6 RZsu chinn Va
phan tich phwong sai ANOVA (analysis of
variance). Tinh ¢4 nghia cla hé sb héi quy
dwoc xac dinh qua kiém dinh t va tinh c6
nghia théng ké dwoc xac dinh qua kiém dinh
F. Ngoai ra, 6 thi nghiém & tam dé kiém dinh
do lap lai cda thi nghiém (lack-of-fit).

3. KET QUA NGHIEN cUU

Diéu kién chiét xuat RBO va vitamin E
duoc tbi wu héa bang phwong phap RSM.
Théng qua phuong phap nay, cac bién doc
lap ty |1é ethanol/ cam gao (ml/g, X+), nhiét a6
chiét (°C, X2), thoi gian chiét (gio, Xs) va
néng dd ethanol (%, X4) dwoc thiét ké thanh
ma tran 30 thi nghiém. Két qua hiéu suét
RBO (%) va ham lwgng vitamin E (mg/g
RBO) dwoc trinh bay trong bang 2.
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Béng 2. Ma tran ké hoach va két qua thwc nghiém

STT Gia tri thuc Ham muc tiéu
X1 Xz X3 X4 Y Y Y’ Y’
1 -1 -1 -1 -1 11,35 10,78 1,347 1,355
2 1 -1 -1 -1 15,54 15,73 2,151 2,050
3 -1 1 -1 -1 11,53 12,07 1,467 1,487
4 1 1 -1 -1 15,48 15,48 2,104 2,047
5 -1 -1 1 -1 11,58 11,91 1,534 1,564
6 1 -1 1 -1 14,11 14,62 1,913 1,915
7 -1 1 1 -1 13,58 13,28 1,623 1,682
8 1 1 1 -1 14,59 14,45 1,936 1,900
9 -1 -1 -1 1 11,21 11,91 1,513 1,528
10 1 -1 -1 1 15,45 15,67 1,953 1,905
11 -1 1 -1 1 14,99 14,40 1,825 1,835
12 1 1 -1 1 16,38 16,61 2,128 2,077
13 -1 -1 1 1 13,71 13,63 1,793 1,862
14 1 -1 1 1 15,13 15,15 1,937 1,896
15 -1 1 1 1 15,83 16,20 2,075 2,155
16 1 1 1 1 15,67 16,17 2,052 2,055
17 -2 0 0 0 8,08 8,12 1,28 1,134
18 2 0 0 0 13,57 13,04 1,562 1,728
19 0 -2 0 0 14,86 14,44 1,854 1,885
20 0 2 0 0 16,84 16,76 2,188 2,176
21 0 0 -2 0 14,54 14,41 1,619 1,721
22 0 0 2 0 15,46 15,10 1,99 1,907
23 0 0 0 -2 14,70 14,66 1,852 1,889
24 0 0 0 2 17,96 17,51 2,235 2,217
25 0 0 0 0 19,05 18,63 2,29 2,344
26 0 0 0 0 19,24 18,63 2,297 2,344
27 0 0 0 0 16,92 18,63 2,32 2,344
28 0 0 0 0 18,95 18,63 2,39 2,344
29 0 0 0 0 18,79 18,63 2,356 2,344
30 0 0 0 0 18,86 18,63 2,403 2,344

Y: hiéu suét RBO thuc nghiém (%);

Y: hiéu suat RBO dw doén duwa trén mé hinh (%);

Y’: ham lwgng vitamin E thuc nghiém (mg/g RBO);

Y’: ham luong vitamin E dw doan duwa trén mé hinh (mg/g RBO).
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- — 26 Ham lwgng vitamin E dw doan
w0 _| Hiéu suat RBO dv doan Y (%)

24 4
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Hiéu sust RBO thurc nghiém Y (%) Ham lwgng vitamin E thuc nghiém
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Hinh 1. So sdnh hiéu suat RBO (%) va ham Iwong vitamin E (mg/g RBO)
tee thwe nghiém va toe mé hinh dw doan

X1=15,X4=80 X1=15,X3=5 X1=15,X2=50

Hinh 2. Két qua anh hwéng cua cédc cap bién déc Iap dén hiéu suat RBO (%)
Xi: ty 1é ethanol/ cam gao (ml/g cam gao)
Xz: nhiét do chiét (°C)
Xs: thoi gian chiét (gio)
X4: ndng dé ethanol (%)
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Vitarnin £ (magdg RBOY

Vitarrun € fma/g RBC)

X1 =15, X4=80

Vitamin E Img/g RBO)

Vitamin F {mg/pg RBOY

X1 = 15, X3 =5
Hinh 3. Két qua édnh hwéng cua céc cap bién déc Iap
dén ham lwong vitamin E (mg/g RBO)
(Xi: ty 1é ethanol/ cam gao (ml/g cam gao), X: nhiét d6 chiét (°C),
Xs: thoi gian chiét (gio) va X4: nbng dé ethanol (%))
Béang 3. Két qua phan tich ANOVA cho mé hinh da thirc bac hai

Vitarran E imgsg RBO)

Vitamin E (mg/g RBO)

n oW

X2=50,X3=5

X1=15, X2=50

Nguén bién thién Téng binh | Béac Trung binh F p
phuwong tw do | binh phwong

Hiéu suat RBO

M6 hinh 197,73 14 14,14 30,57 |<0,0001
Phan dw 6,94 15 0,4626

S khéng tuong thich LOF 3,28 10 0,33 0,45 10,8679
Sai sé ngau nhién 3,65 5 0,7307

Tong sé 204,87 29

CV% = 4,49, R? = 0,9661 (R?hieu chinn = 0,9345; R%4 gosn = 0,8820)

Ham lwong vitamin E

Mé hinh 2,91 14 0,21 26,39 |< 0,0001
Phan dw 0,12 15 0,0079

S khéng tuong thich LOF 0,11 10 0,01 4,67 |0,0515
Sai sé ngau nhién 0,0114 5 0,0023

Téng sé 3,03 29
CV% = 4,59, R? = 0,9610 (R?hisu chinn = 0,9246; R?uy dosn = 0,7916)

LOF: lack of fit
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Mé hinh toan hoc md ta& méi quan hé gitra
hiéu suat RBO (Y) va ham lwong vitamin E
(Y’) v&i cac bién ma héa nhu sau:

Y = 18,64 + 1,23Xy + 0,5804X;
0,1712X3s + 0,7137Xs - 0,3869X1X2
0,5606X1X3 - 0,2994X1Xs + 0,0194X2Xs5 +
0,2981X2Xs  + 0,1469X3Xs - 2,01X% -
0,7576X2 - 0,9701X2 - 0,6376X?

Y’ = 234 + 0,1484X; + 0,0724X, +
0,0465Xs + 0,0820Xs - 0,0336X1X2 -
0,0857X1X3 - 0,0793X1X4 - 0,0032X2X3 +
0,0437X,Xs + 0,0313X3Xs - 0,2284X2 -
0,0784X2 - 0,1326X% - 0,0728X?

+

Hai md hinh RBO va vitamin E (p < 0,05) co
hé sb xac dinh cao (R? = 0,9661 dbi v&i hiéu
suat RBO va R? = 0,9610 doi voi ham lwong
vitamin E) va sy khéng twong thich LOF (p >
0,05) cho théy co thé s dung md hinh dé
dy doan thyc nghiém va phuwong trinh hoi
quy da md ta chinh xac cac so liéu thyc
nghiém. Két qua so sanh hiéu suat RBO va
ham Ilwgng vitamin E thu dwoc tir thuyc
nghiém va&i gia tri dw doan dwa trén mé hinh
thé hién & hinh 1. Két qua phan tich ANOVA
clia mo hinh da thirc bac hai va diéu kién toi
wu khi hiéu suit RBO va ham Iwong vitamin
E dat t6i da (trong d6 ham luwong vitamin E
c6 murc quan trong cao hon hiéu suat RBO)
thé hién & bang 3 va 4.

Béng 4. Diéu kién téi wu khi hiéu suat RBO va ham Iwong vitamin E dat téi da

Bién | Gia tri t6i wu Y Y’ Y Ry Y’ Ry
X; |16,0232 19,12 | 2,405 | 19,21+ 0,29 | 99,33 | 2,408 +0,19 | 99,47
X, | 54,5571
Xs | 5,0822
Xs+ |86,2860

Y: hiéu suat RBO thuc nghiém (%);

Y: higu suat RBO duw doan (%);

Y’: ham lwgng vitamin E thwc nghiém
(mg/g RBO),

Y’: ham lwgng vitamin E dw doan (mg/g
RBO);

R: d6 thu hoi (%); i )

Ry = khoi lvgng RBO & diéu kign toi
wu/khoi lugng RBO & phuong phap ngam dong;

Ry = khéi lvong vitamin E & diéu kién
téi wu/khéi lwong vitamin E & phuong phép
ngam dong.

4. BAN LUAN )

M6t sO céng trinh nghién ctru da cong bo
cho thay dung méi phan cyc co tiém nang
hon nhiéu so v&i cac dung méi kém phan cye
vé ham lwgng y-oryzanol va tocol chiét dwoc
ciing nhw hoat tinh khang oxy héa toan phan
ctia RBO Pl. Vi nhitng lo ngai vé méi truwdng,
ngay nay dung moi it dc, it gay anh huwéng
dén moi trwong dwoc wu tién st dung. Do
do, dung méi ethanol dwoc (rng dung réng rai
do dé thu hdi, chi phi thdp va dwoc phan loai
l& dung maéi xanh than thién véi méi tredng.

Gié tri p lién quan dén kiém dinh F cia mo
hinh nh6 hon 0,05 (p < 0,0001). Ngoai ra, hé
s0 hiéu chinh cao (R?nieu chinh = 0,9345 doi v&i
hiéu suat RBO va R%yeu chinn = 0,9246 d6i v
ham lwgng vitamin E) cho thdy dé twong

thich tét clia phwong trinh héi quy véi thuc
nghiém tlr d6 chirng minh do tin cay théng ké
(Bang 3). H& s6 Rhigu chinh cho biét 93,45% st
bién dbi cha hiéu suat RBO va 92,46% suw
bién d6i ctia ham lwong vitamin E 1a do anh
hwong cia cac bién doc lap nhw ty 18
ethanol/ cam gao (ml/g), nhiét do chiét (°C),
thoi gian chiét (gic) va nong do ethanol (%);
chi ¢ dudi 10% sy thay dbi la do cac yéu td
khéng xac dinh gay ra (sai s6 ngau nhién).
Bén canh d6, hé s6 bién thién CV% thap
chirng té rang cac thi nghiém dwoc thuc
hién chinh xac cao. Hé sO piack-ofit > 0,05
(RBO = 0,8679, vitamin E = 0,0515) cia RBO
va ham lwong vitamin E chi*ng minh sy
khong twong thich la khong dang ké va md
hinh c6 d6 lap lai tot. Két qua anh hwéng cla
cac cap bién doc lap dén hiéu suat RBO va
ham lwgng vitamin E thé hién & hinh 3 va 4.
Hiéu suat RBO va ham lwong vitamin E ty
& thuan va co sy tang dang ké khi cac bién
(X4, X2, X3 va X4) tang déen gia tri toi wu. Tuy
nhién, khi cac bién tang I&n hon gia tri tbi wu
thi hiéu suat RBO va ham lwong vitamin E ty
& nghich va giam dang ké (Hinh 3 va 4). Diéu
nay cé thé do cac thanh phan trong RBO dé
phan hly, dac biét 1a dé phan hiy béi yéu to
nhiét d6 cao va thoi gian chiét dai. Ngoai ra,
lwong ethanol va ndng dé ethanol can & mirc
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do thich hop dé tiét kiem chi phi san xuét va
dam bao sy can bang gitra dung méi véi cam
gao, gitra dung méi v&i thoi gian cling nhw
tbc do khay trong qua trinh chiét dé hiéu suét
RBO va ham lvgng vitamin E dat ti da.

Trong cam gao, RBO chiém ty 1& khoang
15 - 20% (theo Anwar va cdng sy, 2005) ©
va 10 - 26% (theo Pourali va cdng sw, 2009) 1.
Mac khac, ham Iwgng vitamin E trong RBO
khoang 0,37 - 1,84 mg/g RBO (theo Xu va
cong sw, 2007) B 170-218 ug/g RBO (theo
Schramm va cong sw, 2007) ® va 665 ug/g
RBO (theo Al-Okbi va céng s, 2014) 1. So
vOi cac nghién ctu da cong bd, RBO va
vitamin E chiét dwoc tai diéu kién toi wu
trong cdm gao Viét Nam kha cao (19,21%
RBO va 2,408 mg vitamin E/g RBO). B0 thu
hoi RBO va vitamin E tai dieu kién t6i wu so
vOi phwong phap ngadm dong dat trén 99%
(Bang 4). Két qua nghién ctru da cho thay
Viét Nam c6 tiém nang lén vé san xuét RBO
va vitamin E do hiéu suit RBO ciing nhw
ham lwong vitamin E cao va trir lwgng cam
gao & Viét Nam kha lén. Bac biét, phwong
phap chiét xudt RBO va vitamin E cla
nghién ctru ciing cho thay wu thé Ion trong
gidm chi phi san xuat do gia thanh dung moi
ethanol cong nghiép ré hon isopropanol,
methanol va hexan trong khi hiéu suét chiét
twong dwong néu ap dung phwong phap
phu hop Bl gidm chi phi x& li héa chat sau
san xuét do ethanol la “dung méi xanh”; kha
nang thu héi va tai st dung cda ethanol tot;
gidm thoi gian chiét xuat so véi phwong
phap ngam dong, dong thoi diéu kién chiét
RBO va vitamin E da dworc t6i wu hoda.

5. KET LUAN

RBO va vitamin E dwoc chiét xuét bang
phuong phap ngam két hop khudy trén véi
dung mai ethanol rét trién vong dé (ng dung
trong san xuat RBO va vitamin E & quy mo
céng nghiép. Day 1a mét nd Iwc thwe hién
khai niém “chiét xuat xanh” an toan cho
nguoi tiéu dung va moi trwdng. Cac thong
sO chiét xuat nhw ty 1& ethanol/ cam gao,
nhiét do chiét, thoi gian chiét va néng do
ethanol anh hudng dén hiéu suat RBO va
ham lwgng vitamin E dwoc t0i wu hoa bang
cach st dung phwong phap RSM cla mb
hinh CCD. Céc gia tri dw doan cta mé hinh
twong dong vai gia tri thwe nghiém da chirng

minh rang mé hinh dwoc phat trién 1a hop i
va kha thi d& ap dung trong qua trinh chiét
xuat RBO va vitamin E tai Viét Nam.
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