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Abstract: Rice bran is an important source of nutrients that have many good bioactive compounds.
This study examined the extraction of bran rice oil using supercritical carbon dioxide. Free fatty
acids contained in bran rice were stabilized at 5.25% for 8 months by fluid bed dryer equipment.
Supercritical carbon dioxide extraction of rice bran oil at pressure of 400 bar, temperature of 60 °C,
CO: flow rate of 20 g/min for 120 minutes yielded 14.84% oil. The concentration of y-oryzanol in
rice bran oil extracted by supercritical carbon dioxide (0.50%) was higher than in rice bran oil
derived from hexane Soxhlet extraction (0.42%). The effect of pressure and temperature on
extraction yield and the concentration of y-oryzanol contained in rice bran oil was observed.
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Nghién ctru chiét xuat dau cam gao bang
dung moi CO; si€u téi han
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Toém t{lt Cam gao 1a mot ngudn dinh dudng quan trong chira nhiéu thanh phan c6 hoat tinh sinh
hoc tét. Muc dich cua nghién ctru 14 chiét xuat dau cam gao bang phuong phap st dung moéi CO.
siéu to1 han. Ham luong acid béo tu do trong cam gao da dugc On dinh trong 8 thang bang phuong
phép sdy tang $01 (5,25%). Chiét xuat dau cam bang dung mdi CO; siéu t6i han ¢ ap suét 400 bar,
nhiét 46 60 °C, toc do dong 20 g/phut, thoi gian chiét 120 phat thu dugc hiéu suat 14,84%. Nong do
cua y-oryzanol trong dau cam chiét xuit bang dung mdi CO; siéu t6i han 1a 0,50%, cao hon so v&i
phuong phap chiét Soxhlet véi dung moi n-hexan (0,42%). Nghién ctru cling da chi ra su anh huong
clia 4p sudt va nhiét d6 1én hiéu suét chiét xuit va ham luong y-oryzanol trong diu cam gao.

Tw khoa: Cam gao, diu cam gao, y-oryzanol, acid béo ty do, CO; siéu t&i han.

1. Mé& dau

Gao la mot loai ngt cdc quan trong, la luong
thuc chit yéu ctia hon mot ntra dan sb thé gidi [1].
Niam 2010, san lwong lua gao trén thé gidi dat
gan 700 triéu tan [2]. Viét Nam 1a mot nude co
nén ndng nghiép lau doi, cay loa da tro thanh cay
lwong thyc chu yéu ¢ 'y nghia quan trong trong
doi sdng va nén k1nh té nong nghiép.

Qua trinh san xuét gao tao ra cdm gao, chiém
10% khdi luong hat thoc [3, 4], dugc coi 1a phu
pham nong nghiép, dugc ding 1am thirc n chan
nudi hodc xuét khau dudi dang nguyén liéu tho.
Cam gao chira 12-16% protein, 7-11% chét xo,
34-52% carbohydrat, 7-10% tro va 15-20% lipid
[5]. Dau cam gao duoc sur dung 1am dau an phd
bién trong rat nhidu qudc gia trén thé gidi do co
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diém khéi cao va hwong thom d& chiu [6].
Cac thanh phé‘m trong dau cam gao, dac biét
y-oryzanol di dwgc ching minh c6 mot s tac
dung tét nhu giam cholesterol, ha lipid mau [7],
ha glucose mau & bénh nhan tiéu duong type 2,
tang cuong chirc nang da day, gan, rc ché té bao
ung thu dai trang, da day, chdng 130 hoa, chdng
oxy hoa,... [8, 9].

Hién nay, cong nghé chiét sir dung dung moi
CO: siéu toi han dé san xuit hoat chat va huong
lidu c6 ngudn gdc tir thién nhién, 1a mot ki thuat
dang duogc phat trién canh tranh voi cac ki thuat
truyén thong do c¢6 wu thé vuot troi, tao cac san
pham co6 db tinh khiét cao, giam thiéu 6 nhidm
mdi truong va khong dé lai du lugng hoa chét co
hai cho strc khoe con nguoi [10].
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Do vay, dé gop phan nang Cao gia tri cua lta
220, tao co sO cho san xuét cac ché pham c6 tinh
g dung cao trong dugc pham, héa my pham va
thyc pham, chiing t6i thyc hién nghién ctru chiét
xudt cac thanh phan c6 hoat tinh tir cdm gao bang
phuong phap dung dung moéi CO; siéu tGi han va
danh gia ham luong y-oryzanol trong dau cam
gao chiét duoc.

2. Nguyén li€u va phuwong phap
2.1. Nguyén liéu

MAu cam gao cua giéng lua T161 trong tai
Nhan Hoa, My Hao, Hung Yén thu tai co sé xay
x4t & dia phuong; y-oryzanol chuan
(CAS: 11042-64-1, Tokyo chemical industry,
Nhat Ban), acid oxalic, n-heptan, n-hexan,
ethanol, diethyl ether, kali hydroxyd,
phenolphthalein (Trung Quoc)

Ta duoc va hoa chat déu dat tiéu chuan duoc
dung hodc tinh khiét phén tich.

2.2. Thiét bi

May do quang UV-2600 Shimadzu
(Nhat Ban), can ky thuat Shimadzu (Nhat Ban),
can phan tich AY 129 Shimadzu (Nhat Ban), hé
thong chiét xuat CO, siéu téi han SFE500 hing
Waters (My), bo chiét Soxhlet (Trung Qudc), méy
cit quay Rotavapor R-210 Buchi (Thuy s9), bep
dién WHM12012 Daihan (Han Qudc), may sy
tang s6i FG-5 (Trung Qudc), bép cach thiy WB 5
(Israel), ta sdy tinh UNB 500 Memmert (Dirc).

2.3. Phwrong phap nghién curu

Xtr Iy d 6n dinh nguyén liéu cam gao: trong
quy trinh xay xat gao, cAm xoa la phan cam thu
dugce khi danh bong hat gao sau khi xat lan tha
nhat cam co mau trang nga, bao gom c6 mot
phan gao, mam hat gao, 16p cam bén trong duoc
rdy qua cd mat ray 180 um (miu cdm C1). Mau
cam C1 duoc sdy ting s6i ¢ nhiét 6 140 °C trong
10 phit, sau d6 sdy 90 °C dén kho trong thoi gian
60 phlt. Mau cam gao sau khi duge xir 1y voi
nhiét (mau cam C2) dugc dong vao tii PE kin,
bao quan ¢ nhiét do phong va dugc danh gia su

thay d6i vé ham lugng acid béo tu do trong 8
thang ké tir thoi diém xay xat.

Chiét xudt dau cam gao bang dung mdi CO2
siéu t6i han: tham khao mot sé cac nghién ciru
trude [11, 12], tién hanh khao sat chiét 50 gam
méiu cam C2 bang dung moéi CO; siéu t6i han &
cac diéu kién nhu sau: ap suit (350-450 bar),
nhiét do (40-80 °C), toc do dong CO2 (20-30
g/phut), thoi gian chiét xuat (30-180 phut). Dau
cam gao chiét xuat dugc bao quan trong tii lanh

64°C.

Chiét xuét dau cam gao bang phuong phap
Soxhlet: 10 gam mau cam C2 duoc chiét xuat véi
200 ml n-hexan trén bo chiét Soxhlet trong thoi
gian 8 gio. Dich chiét sau d6 duoc loai bo dung
moi n-hexan bang may cO quay dudi ap suat
giam thu duge dau cam gao, sau d6 duoc sdy &
60 °C t6i khdi lugng khong doi.

X4c dinh hiéu suit chiét diu cam gao:

Hiéu suit chiét dau cam gao duoc tinh theo
cong thure sau [11, 12]:

. o Khéi lugng diu cam gao
Hiéu suat chiét(%)= — x 100
Khoi lugng cam gao

Trong d6: khéi lugng dau cam gao 1a khdi
luong dau cam gao chiét xuit duoc (g);

Khéi lugng cam gao 1a khdi lugng cam gao
dung dé chiét xut (g).

Xac dinh d¢ acid (ham lugng acid béo tu do)
trong cam gao: tién hanh danh gia ham luong
acid béo tu do trong cam gao bang phuong phap
chuan do theo Tiéu chuan Viét Nam (TCVN
6127:2007).

Chuén bi: dung dich kali hydroxyd (da duoc
chuin do bang dung dich acid oxalic chuin
0,01 N). Pha hon hop dung méi ethanol 96% va
diethyl ether theo ti 16 thé tich 1:1. Trung hoa hdn
hop dung méi bang dung dich kali hydroxyd.

Tién hanh: can chinh xac khoang 10 g miu
cam gao cho vao binh né6n 250 ml. Thém 50 ml
hdn hop dung moi d trung hoa va hoa tan phan
mau thir bang cach 1am nong nhe. Thém khoang
0,5 ml chat chi thi phenolphtalein, chudn d¢ bang
dung dich kali hydroxyd. Viéc chuan d6 duoc coi
1a két thuc khi thém mot giot kiém lam d6i mau
dung dich sang hong nhat (6n dinh trong it
nhit 15 giay).
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Tinh toan: chi sb acid (ham lugng acid béo tu
do) trong cam gao dugc tinh theo cong thurc sau:

) 0,5x56,l xcxV
Ham lugng acid béo ty do (%) =————

Trong do:

¢ la nong do cua dung dich chuan Kkali
hydroxyd di st dung, tinh bang mol trén lit
(mol);

V la thé tich cua dung dich chuan kali
hydroxyd da str dung, tinh bang mililit (ml);

m 12 khdi luong phan mAu thir, tinh bang gam (g).

Dinh luong y-oryzanol trong diu ciam gao
bang phuong phép do quang: can chinh xdc mot
luong dau cam gao hoa tan trong mot luong
n-heptan thich hop (ndng dd y-oryzanol nim

trong khoang tir 4-16 pg/ml), loc bang gidy loc
thu duoc dich loc, do do hép thu quang tai budc
song cuc dai A = 315 nm, véi miu tring 1a dung
dich n-heptan.

3. Két qua nghién ciru va ban luin
3.1. Khdo sat @6 6n dinh ciia cam gao

Tién hanh d4nh gia chat luong cam gao bang
cach theo ddi ham luong acid béo tu do trong
thoi gian 8 thang ctia mau cam C2 sau khi duoc
xtr Iy v6i nhiét so vdi mau cam C1. Két qua thu
dugc nhu trong Bang 1.

Bang 1. Ham luong acid béo tu do trong mau cam C1 va C2 trong thoi gian 8 thang

Miu Ham lugng acid béo ty do sau thoi gian bdo quan (%)

0 thang 1 thang 2 thang 4 thang 8 thang
Mau cam C1 1,25 9,45 11,91 14,42 18,85
Mau cam C2 1,25 1,85 2,30 3,60 5,25

Két qua cho thiy & mau cam C1 khong duoc
xur 1y véi nhiét thi ham luong acid béo tu do ting
rit nhanh ngay sau mot thang (9,45%) va sau
8 thang ham luong acid béo ty do ting gip
khoang 15 lan (18,85%). Nguyén nhan 1a do tac
dong ctia enzym lipase xtic tic cho phan tUng
thuy phéan trigycerid tao thanh glycerin va
acid béo tuong mg dan t4i taing ham luong acid
béo ty do trong cam gao [13]. Vi thé néu cam gao
trong 24 gio dau sau khi xay xat khong dwoc xir
1y thi lugng acid béo tu do ting 1én rat nhanh gay
bién doi chat lwong, 1am mat gia tri ciia cam gao
[14]. M&u cam C2 1a mau cam C1 duoc xir ly voi
nhiét thi sau 8 thang bao quan ham lugng acid
béo tu do ting khong nhiéu (5,25%). Két qua nay
cling phu hop nhu theo nghién ctru nam 2004 cia
G. S. Chauhan va cdng sy [15], sau 60 ngay bao
quan thi ham lugng acid béo ty do trong miu
mau cam gao xir Iy véi nhiét nong ting 1én khong
nhiéu tir 3,66% 1én 9,15%, con mau xir 1y bang
phwong phap dun néng hau nhu khong thay doi
trong sudt qua trinh bao quan (3,85% so véi
4,1%). Tuong tu nam 2004, Lakkakula va cong

su [16] dd 6n dinh chét lugng cam gao bﬁng nhiét
st dung dong dién, sau 6 tuan bao quan thi ham
lugng acid tu do tang nhe (5,54%). Theo mot )
nghién ctru trude thi ham lugng acid béo ty do
trong dau cam gao nén dudi 5% va khong dugc
vuot qua 15% [17, 18].

Nhu viy phuong phap siy tang s6i dd lam
bét hoat enzyme lipase trong cam gao, 6n dinh
dugc chét lugng dau cam gao. Cam gao sau xir
1y v6i nhiét ¢6 thé bao quan duoc trong mot thoi
gian dai ma khéng bi phan hiy, c6 mui 6i khét.

Mau cam C2 duoc sir dung cho chiét xuat
dau cam gao bang dung moi CO; siéu téi han
trong cac nghién ciru tiép theo.

3.2. Khdo sat cac diéu kién chiét xudt dau cam
gao bang phuong phdp st dung dung méi CO;
siéu toi han

Khio sit khoang thoi gian chiét xut: tién
hanh chiét dau cam gao véi cac thong sb quy
trinh nhu sau: khoi lugng mau cam C2 1a 50 g,
nhiét do 40 °C, ap suét 350 bar, toc do dong CO
25 g/phut, thoi gian chiét 30-180 phat. Dau cam
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gao sau khi chiét dugc ddnh gia ham lugng

y—oryzanol. Két qua nhu trong Bang 2.

Béng 2. Hi¢u suit chiét dau cam gao va ham lugng

y—oryzanol khi thay doi thoi gian chiét

gil;l Hjéu §uét chiét Ham luong
(phit) dau cam gao (%) y—oryzanol (%)
30 6,82 0,27

60 11,08 0,28

120 14,48 0,27

180 14,52 0,27

Két qua cho thiy khi tang thoi gian chiét thi
hiéu suét chiét dau cam gao ting 1én con ham
luong y—oryzanol trong dau cam thi hau nhu
khéng thay ddi (khoang 0,27-0,28%). Tdc do
chiét dau cam gao giam dan theo thoi gian, lugng
dau chiét dugc ¢ thoi diém 120 phit va 180 phut
tuong dwong nhau lan luot 12 14,48% va 14, 52%.
Két qua nay cho thay sau 120 phut chiét xuat thi
luong dau trong cam gan nhu da dugc chiét kiét.
Nguyén nhan 1a do cang vé sau thi luong dau
trong cam cang it di, do vay lam giam toc do
chiét dau cam gao.

Nhu vay thoi gian chiét chii yéu anh huong
téi hiéu suét chiét xudt, hdu nhu khong anh
huong to1 ham lugng y—oryzanol trong dau cam
gao. Sau 120 phut thi dau cam gao da duogc chiét
gan nhu hoan toan, do vay thoi gian chlet la 120
phut duoc st dung trong cac nghién ciru tiép theo.

Bang 3. Hiéu suat chiét dau cam gao va ham luong
y—oryzanol khi thay doi ap suat

Két qua cho thay khi thay doi ap suat chiét
thi hiéu suat chiét dau cam gao thu duoc thay doi
khong dang ké (hiéu suat chiét diu cam gao &
350, 400, 450 bar lan lugt 1a 14,88%; 15,50%;
15,06%). Tuy nhién c6 su khac biét vé chat
lwong dau cam (ham lwong y—oryzanol), trong d6
& ap suat 400 bar thu dugc ham Iluong
y—oryzanol cao nhat (0,31%), nhu vay & 4p suat
400 bar thi y—oryzanol hoa tan tét hon trong dung
moi CO; siéu t6i han so v6i & cac ap suat khac.

Khi giit nhiét 46 ¢ 40 °C, tang dan ap suat
chiét thi ty trong cia CO; ting, ting do hoa tan
clia cac thanh phan co trong dau cam gao [12].
Tuy nhién khi chiét & ap suét cao (350-450 bar),
thi sy anh hudng cua ap suat chiét t6i do hoa tan
ctia dau trong dung méi CO; 14 it, vi thé khi
lwong dau cam thu dugc ¢ nhimg ap suat nay
thay d6i khong nhiéu. Do vay ap suit chiét xuat
1a 400 bar duogc lua chon.

Khao sat sy anh hudng cua nhiét do chiét:
tién hanh chiét dau cam gao véi cac thong sb quy
trinh nhu sau: khdi lwong mau cam C2 1a 50 g,
nhiét do chiét 40-80 °C, ap suét chiét 400 bar,
tbc do dong CO, 25 g/phut, thoi gian chiét
120 phut. Két qua nhu trong Bang 4.

Bang 4. Hiéu suat chiét dau cam gao va ham luong
y—oryzanol khi thay doi nhiét o chiét

Nhiét do Hiéu suat chiét Ham luong
(°C) dau cam gao (%) | y—oryzanol (%)
40 15,50 0,31

60 16,27 0,50

80 10,52 0,44

Ap suat Hi¢u sudt chiét Ham lugng
(bar) dau cam gao (%) | y—oryzanol (%)
350 14,88 0,27

400 15,50 0,31

450 15,06 0,28

Khao sat sy anh hudng ciia ap suat chiét: tién
hanh chiét dau cam gao véi cac thong sb quy
trinh nhu sau: khéi lwong mau cam C2 1a 50 g,
nhiét d6 chiét 40 °C, ap suit chiét 350-450 bar,
tbc do dong CO, 25 g/phut, thoi gian chiét 120
phiit. Két qua dugc trinh bay trong Bang 3.

Két qua cho thdy hiéu suat chiét ddu cam gao
khi chiét & nhiét d6 60 °C cao nhat (16,27%),
thip nhat & nhiét do 80 °C (10,52%). V& chat
luong dau cam gao O nhiét do 60 °C thu dugc
ham luong y—oryzanol (0,5%) ciing cao nhat so
v6i khi chiét xuat & hai nhi¢t do con lai.

Téc d6 khuéch tan CO, vao dau cam gao va
su tang ap suat hoi cia diu cam khi ting nhiét do
¢6 tac dong rat nhiéu téi kha ning hoa tan thanh
phan dau trong dung mdi CO2 siéu t&i han. O ap
suét thap, ty trong CO, s& giam rat nhiéu khi tang
nhiét d9, lam giam tdc do khuéch tan ctia CO,
qua cam gao. Tuy nhién ty trong CO, & diéu kién
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&p suat cao giam khong nhiéu khi ting nhiét do,
hon nita téc d6 khuéch tan ciia CO; ciing thay
d6i it. Khi giir ap suét chiét cao (400 bar), ting
nhiét 6 tr 60 °C 1€n 80 °C thi ty trong CO; gidm
[12], do d6 d6 tan cua dau cam gao trong dung
mdi CO2 siéu téi han giam va tdc do khuéch tan
ciia COz vao dau cam gao ciing giam dan t6i
giam hiéu suat chiét.

Khi chiét ¢ diéu kién ap suat 400 bar va nhiét
d6 60°C thi y—oryzanol ciing cho thiy kha ning
tan t6t hon. Nhu vy, qua khao sat cho thiy diéu
kién nhiét do va ap suét chiét xuat anh huong t6i
ty trong CO, va 4p suit hoi cua dau dan téi su
thay doi kha ning hoa tan cua diu cam gao va
y—oryzanol trong dung mdi CO; siéu t&i han,
tr d6 1am hiéu sudt chiét xudt va ham luong
y—oryzanol trong dau cam gao & cac diéu kién
khéc nhau la khac nhau [12].

Khao sat sy anh hudng cia tdc do dong CO2:
tién hanh chiét dau cam gao véi cac thong s6 quy
trinh nhu sau khdi lugng miu cam C2 1a 50 g,
nhiét d6 chiét 60 °C, ap suat chiét 400 bar, toc do
dong CO; 20-30 g/phut, thoi gian chiét 120 phut.
Két qua nhu trong Bang 5.

Bang 5. Hiéu suat chiét dau cam gao va ham luong
y—oryzanol khi thay doi nhiét do chiét

Toc do dong Hiéu suat Ham luong y—
CO» chiét dau cam | oryzanol
(g/pht) £20 (%) (%)

20 14,84 0,50

25 16,27 0,50

30 16,67 0,52

Két qua cho thdy khi ting téc do dong CO;
thi hiéu suat chiét ddu cam gao ting 1én nhung
khéng nhiéu, téc d6 dong chiét CO, 1a 30 g/phut
cho hiéu suét cao nhét (16,67%). V& ham lugng
y—oryzanol trong dau cam gao thi & toc d6 dong
30 g/phut ciing cao hon téc do dong 20 g/phit va
tbc do dong 25 g/phut (0,52% so voi 0,50%).
Tuy nhién sy khac biét cua hi¢u suat chlet dau
cam gao va ham lugng y—oryzanol ¢ ba tdc do
dong khac nhau khong nhiéu. Nguyén nhén 14 do
khi ting toc d6 dong CO; thi ting ty 1& s phan
tir CO; trén mdi don vi khéi lugng cia cam gao,
lam tang su twong tac gitra phan tir CO2 va cam

gao, do d6 lam ting kha ning hoa tan dau cam
trong dung moi. Mit khac khi ting toc do dong
CO ciing lam ting su chuyén khdi, do vay lam
tang luong dau cam gao dugc hoa tan [12].
Vi vy, trong qua trinh chiét, dé tiét kiém chi phi
CO,, chung t6i lya chon tbc d6 dong CO; la
20 g/phut.

So sanh v6i phuong phap chiét Soxhlet: tién
hanh chiét xuat dau cam gao bang phuong phép
chiét Soxhlet v&i n-hexan. Dau cam gao duoc
danh gia ham luong y—oryzanol. Két qua nghién
ctru thé hién nhu trong Bang 6.

Bang 6. Hiéu suat chiét QQu cam gao va ham luong
y—oryzanol trong dau cam gao khi chict
bang cac phuong phép khac nhau

Hiéu suat chiét | Ham luong

Phuong phap | dau cam gao y—oryzanol
(%) (%)

Chiét xuat

bang dung

moi CO, sieu | 1484 0.50

td1 han

Chiét

Soxhlet 16,71 0,42

Két qua cho thdy hiéu suat chiét ddu cam gao
bang binh chiét Soxhlet véi n-hexan (16,71%)
cao hon khi chiét véi dung méi CO2 siéu téi han
(14,84%) do mdt sd acid béo trong dau cam gao
¢6 ai lyc véi n-hexan cao hon so véi dung moi
CO; siéu t6i han [19], hiéu suét thu hoi dau cam
gao cua phuong phap sir dung dung moéi CO2
siéu to1 han so véi chiét Soxhlet cao, dat 88,81%.
Tuy nhién ham luong y—oryzanol trong dau cam
gao khi st dung dung moéi CO; siéu toi han
(0,5%) cao hon khi chiét Soxhlet (0, 42%).
Két qua nay cling twong tu nhu trong cong bd
cua Kuk va Dowd [19].

Nhu vay, nghién ctru da chiét xuat dugc dau
cam gao tir cAm gao bang phuong phap sir dung
dung dung mai siéu tdi han, day dugc coi 1a cong
nghé xanh cho viéc chiét xuit cac chat tu nhién
cb gia tri cao tir cac loai thuc vat c6 thanh phan
phirc tap, thu hut sy quan tdm rat nhiéu tir cac
nha khoa hoc trong linh vuc thuc phém, duoc
pham va my pham [20, 21]. Dung méi CO; siéu
t6i han 1a mot dung moéi 1y twong cho viée chiét



16 N.V. Khanh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 2 (2021) 10-17

xudt cac chat nhay cam vdi nhiét va cac nghién
clru trude dd chira rang né 1a dung mdi thich hop
cho viée chiét xuit cac hop chit than dau [22].

Trong nghién cuu nay, dleu kién chiét da
duoc lya chon nhu sau: ap suét 400 bar, nhiét do
60 °C, toc d6 dong CO2 20 g/phut, thoi gian chiét
xudt 120 phut; hiéu chat chiét dau cam gao va
ham luong y—oryzanol trong diu cam gao tuong
tmg 1a 14,84% va 0,50%. So sanh véi mot s6
nghién ctru trude, cho thiy két qua ciia nhom
nghién ciru vé& hiéu suat chiét va ham luong
y—oryzanol trong diu cam gao gin tuong duong.
Niam 2008, Chen va cong sy [11] da tién hanh
chiét xuit ddu cam gao bang phuong phap ding
dung mdi CO; siéu t6i han & nhiét do 40°C,
ap suat 300 bar, toc d6 dong CO, 10 g/phit,
sau 210 phat thu dugc ham lugng dau dat 15,7%,
ham luong y—oryzanol trong dau cam gao la
0,63%. Mot nghién ctru khac cua Kuk va Dowd
nim 1998 [19] da chiét xut duoc dau cam gao
v6i hiéu suat toi da 14 20,4% bang dung mbi CO;
siéu toi han & ap suat 620 bar, nhiét do 100 °C,
nghién ctu ciing dd chi ra ring ndng do
y—oryzanol trong dau cam gao khi chiét xuat
dung dung mdi CO; siéu tdi han cao hon phuong
phap chiét Soxhlet véi n-hexan.

4. Két luan

Nghién ctru da bude dau xir Iy duge do 6n
dinh cua cam gao trong 8 thang bing phuong
phap siy tang soi va da chiét xuat dugc diu cam
gao st dung dung méi CO; si€u tdi han ¢ ap suat
400 bar, nhiét d6 60 °C, toc d dong CO220 g/phtt,
thoi gian chiét 120 phat, hidu sudt chiét xuat
14,84%. Ham luong y-oryzanol trong dau cam gao
thu duoc dat 0,50% cao hon khi chiét xuat véi dung
moi n-hexan bang phuong phap Soxhlet.
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