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D ouble-frequency ultrasoundsalternately enhanced supercr itical

fluid extraction of effective canponents of plants
D ING Caimei?, QIU Tai-qiu", L U Hai-qn'
(1 College of Food and B iological Engineering, South China University of Technology, Guangzhou 510640,
Guangdong Province, Ching 2 ChinaNational L ight Industry W uhan Design Engineering Ca , L td,
W uhan 430060, Hubei Province, China)

Abstract: Double-frequency ultraounds altermately-enhanced supercritical fluid extraction of effective components
of plants was optimized by single factor experment and orthogonal experiment The reaults indicated that the
uccessive order of different effect factors is entrainer anount > ultra®nic frequency > extraction temperature >
extraction pressure > ultrasnic pover and the optimum conditions of the extraction includes temperature 50
presaure 20 M Pa, entrainer anount 2 mL /g, ultranic frequency 20 kHz, powver 150 W.
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Fig 2 Effect of extraction tamperature on flavonoid extraction yield
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Fig 3 Effect of extraction presaure on flavonoid extraction yield
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Table1l Orthogonal experimental result of flavonoid extraction by ultraonically enhanced
supercritical fluid extraction (USFE)
/ M Pa /(mL- g*) W /kHz 1%
A B C D E
1 1(35) 1(12) 1(Q 5) 1(0) 1(0) 13
2 1 2(16) 2(1) 2(50) 2(38) 8 82
3 1 3(20) 3(15) 3(100) 3(38/20) 13 8
4 1 4(24) 4(2) 4(150) 4(20) 20 85
5 2(40) 1 2 3 4 11 25
6 2 2 1 4 3 9 64
7 2 3 4 1 2 14 15
8 2 4 3 2 1 10 31
9 3(45) 1 3 4 2 11 9
10 3 2 4 3 1 11 84
11 3 3 1 2 4 10 35
12 3 4 2 1 3 11 98
13 4(50) 1 4 2 3 19 36
14 4 2 3 1 4 16 89
15 4 3 2 4 1 10 72
16 4 4 1 3 2 13 4
2
Table 2 Difference analysis between factors levels of 3
extraction yield (1) ,
A B C D E .
K1 44, 77 43 81 34 69 44 32 34 17 , '
K2 45 35 4719 42 77 48 84 48 27
K3 4607 4902 5290 5029 5478 (2) 20 kHz ,
K4 60 37 56 54 66 20 53 11 50 34 38 kHz ,
k1 11 19 10 95 8 67 11 08 8 54 (3) 5 (
k2 11 34 11 80 1069 1221 1207
k3 11 52 12 26 13 23 12 57 13 70 ) !
k4 15 09 14 14 16 55 13 28 14 84 ,
Rj 4225 2175 13864 1010 90 18 >
> > > ,
3 .
Table 3 Variance analysis betveen factors levels of '
o 5 , 20 M Pa, 2mL /g,
extraction yield
F 20 kHz, 150 W
A 42 25 3 14 08 0 84
B 21 75 3 7 25 Q 43 :
C 138 64 3 46 21 277 [1] ,
b a1 8 3 37 Q20 [J]. 2002,1(4) : 64—72
E 90 18 3 30 06 180 ' '
Q 20 6 Q07 (2] * : [J]-
QT 303 12 15 20 21 , 2002, 26 (3) : 150—153
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