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Table 2 Experimental design schene and results
X1 X2 X3 Xa T3
( ) ( ) (
/ M Pa /% /min ) /%
1 - 1(50) - 1(200 - 1(3) - 1(45) 63 95
2 - 1(50) - 1(20) - 1(3) 1(95) 73 31
3 - 1(50) - 1(20) 1(7) - 1(45) 86 92
4 - 1(50) - 1(20) 1(7) 1(95) 91 88
5 - 1(50) 1(40) - 13 - 1(45) 86 71
6 - 1(50) 1(40) - 1(3) 1(95) 87 55
7 - 1(50) 1(40) 1(7) - 1(45) 84 39
8 - 1(50) 1(40) 1(7) 1(95) 87 86
9 1(70) - 1(200 - 1(3) - 1(45) 64 10
10 1(70) - 1200 - 1(3) 1(95) 72 57
11 1(70) - 1(20) 1(7) - 1(45) 74 65
12 1(70) - 1(20) 1(7) 1(95) 94 53
13 1(70) 1(40) - 13 - 1(45) 71 58
14 1(70) 1(40) - 1(3) 1(95) 75 75
15 1(70) 1(40) 1(7) - 1(45) 71 83
16 1(70) 1(40) 1(7) 1(95) 81 18
17 - r(40) 0(30) 0(5) 0(70) 67 59
18 r (80) 0(30) 0(5) 0(70) 59 05
19 0(60) - r(10) 0(5) 0(70) 62 64
20 0(60) r (50) 0(5) 0(70) 66 8
21 0(60) 0(30) ) 0(70) 66 85
22 0(60) 0(30) r(9) 0(70) 93 01
23 0(60) 0(30) 0(5) r (20) 64 48
24 0(60) 0(30) 0(5) r (120) 86 92
25 0(60) 0(30) 0(5) 0(70) 75 16
26 0(60) 0(30) 0(5) 0(70) 71 4
27 0(60) 0(30) 0(5) 0(70) 77 87
28 0(60) 0(30) 0(5) 0(70) 76 45
29 0(60) 0(30) 0(5) 0(70) 78 63
30 0(60) 0(30) 0(5) 0(70) 73 81
31 0(60) 0(30) 0(5) 0(70) 82 21
22
Y= 76 47- 3 15X 1+ 1 47X+ 5 33X 3+ 4 48X 4-
212X X2- Q2IXXs+ 158K 1Xa- 4 27XX3 -
168X 2Xa+ 1 06XaXa- 1 9IX%- 1 56X3+ 2 24X3
+ 118X}
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Table 3 A nalysisof regression coefficient
F F
B1 - 315 6 88" B2 - 427 8 43"
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Bs 5 33 19 73" B34 1 06 Q 52
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Bu 158 116 B 118 116
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percritical fluid phase behaviour using polar colvents

Technology for supercritical COzfluid extraction
of tocotrienolsfran hulless-barley

XiaXiangdongl, LU Feijiez, Tai Jianxiangz, FuQin2
(1 State Food and D rug A dministration, B eijing 100810, China; 2 Institute o Crop
B reeding and Cultivation, ChineseA cademy o A gricultural Sciences, B eijing 100081, China)

Abstract: The supercritical COz extraction of tocotrienolsfrom hulless-barley w as researched T he effectsof tem-
perature, pressure, ethanol concentration and extraction timneon the extracting rate of tocotrienolsw ere discussed
w ith quadratic perpendicularity and universal rotation regression mathematical model Extraction tenperature has
a significant effect (o= Q 05) on the extracting rate of tocotrienols, w hile the ethanol concentration and extraction
tine have a very significant effect (o= Q 01) on the extracting rate of tocotrienols T he interaction betw een pres-
sure and ethanol concentration has a significant effect on the extraction rate of tocotrienols, but not the extraction
pressure alone Theoptmum SFE-CO:paranetersfor extracting tocotrienols are the extraction tenperature 51
8 , thepressure 34 7M Pa, the ethanol concentration 9% and the extraction time 120min

Key words hulless barley; tocotrienol; supercritical CO: fluid extraction; perpendicularity and universal rotation
regression model
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