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Research on Process of Microwave Extraction of Total Flavone from

Fermentation Fluid of Citrus Hide Trimmings through
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Abstract: This paper mainly researched on the extraction of total flavanone from fermentation fluid of citrus hide trimmings

with the method of microwave cooperated which took alcohol as resolver. On the basis of the single—factor experiment, the

quaternionic quadratic rotational combination was used to optimize the extraction process of total relative flavone that came

from fermentation fluid of citrus, and we had used the response surface methodology to study the best horizontal extent of

solid—to-liquid ratio, extraction time, alcohol density, the microwave power which affected the rate of total flavone relative

extraction. The optimum extraction conditions were obtained by solving the quadratic regression equation, the results as

followed: microwave time: 4min, solid—to-liquid ratio 1:40, ethanol 70% ,microwave power 70% .Under these conditions,

the biggest quality of total flavonee relative extraction rate would be up t02.3700%.

Keywords: fermentation fluid of citrus hidetrimmings; total flavone; microwave; whirly design; response surface methodology

doi: 10.3969/}.issn.1674-506X.2010.01-020

: 2009-12-11

(]983_>, ’ ’

21

, 2005 7
[1]
(CSTC2008A1007)



78 BT L A BT A 2010 1

s 50mL ,  20mL 0.1mol/1 ,
, o 200g/L pH=6, 100mL
B 0.00mL, 1.00mL,2.00mL,3.00mL,4.00mL,5.00mL
s , , 5.00mL,
", 4.00mL,3.00mL,2.00mL, 1.00mL,0.00mL
, (20mL 0.1mol/INaOH,  200g/L
pH=6, 100mL ,
B, ), o 5.0mL90% ,0.1mL
o 4.0mol/L , 0.0mL,20.0mL,40.0mL,
1 60.0mlL.,80.0mL, 100.0mg/L o
1.1 40°C 30min, ,
, ; Smin, lcm ,  0.0mg/LL
,Sigma ; , s , 420nm o
1.2 s o
(TU-190);
(WD900) ; (DZKW-4); 5.0mL, ,
(PHS-3CT); (152/R-RE(1L); , ,
DPS(Digital Signal Processing) v7.5, X, :
1.3 X=C/(M/100xV/10)=Cx1000/MV
1.3.1 :
1.3.1.1 X: ,mg/ke;
- (FMO)— C: ( )
| . pg/mL,
| | V: ,mL;
— — pH — — M o
— — —
! %= X x100%
m
1.3.1.2 1.3.3
| |- | |1 I : :
|
o J. 1 O
1.00g 250mL 21
, , GB/T16771-1997 E
, , ) ) ’ y ’
65°C 100mlL, X
4°C 5 , y=94.543x-0.4857 , R’=
132 0.9995, o
2.2

0.0250¢ 50s, 300w, 70%

’



46 ( 155 )

79

120 1
o0
2 80t
- 60
40
20
0 . . . )
0 0.2 04 06 0.8 1 1.2
(Abs)
1
Fig.1 The standard curve of hesperidin
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Fig.2 The effect of solid-to-liquid ratio on the extraction rate of
total flavonee
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Fig.3 The effect of microwave extraction time on the yield of total
flavonee
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Fig.4 The effect of alcohol density on the yield of total flavonee
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Fig.5 The effect of microwave power on the yield of total flavonee
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Tab.1 Code and level of factors chosen for the trials Tab.3 ANOVA for response surface quadratic model
x1 (s) x2 % x3 (w) x4 F P
2 1:50 70 90 700 X 0.0030 1 00030 -03033 16205 0.2212
1 1:45 60 80 600 X, 00133 I 00133 -0.5544  7.0997 0.0170
0 1:40 50 70 500 X5 0.0064 1 00064 -04205 3.4372 0.0823
-1 1:35 40 60 400 x. 00195 1 00195 -0.6281 104232 0.0053
-2 1:30 30 50 300 Xt 0.1187 I 01187 -0.8938 63.5725 0.0001
DPS (Digital Signal Processing) X 0.0667 1 00667 -0.8310 35.6982 0.0001
v1.5 , 2, 2 0.1700 1 01700 -0.9222 91.0140 0.0001
2 X2 00863 1 00863 -0.8618 46.1875 0.0001
Tab.2 Experimental designs and results
xx  0.0530 1 00530 -0.7998 28.4066 0.0001
X X2 X3 Xy %
1 1 1 1 1 18438 xx;  0.0001 1 00001 -0.0530 0.0451 0.8345
2 1 1 1 -1 2.0256 xx 0.0034 1 00034 -03202 1.8278 0.1952
3 1 1 -1 1 2.0001
1 | | B 0 52101 % 0.0370 1 00370 -07437 19.8065 0.0004
5 1 -1 1 1 2.2891 xxs  0.0208 1 00208 -0.6405 11.1306 0.0042
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0 O . . o 5 1338 00299 16  0.0019
11 -1 1 -1 1 2.1653 00240 10 0.0024 F;=2.44895 0.0533
12 -1 1 -1 -1 22714 00059 6 00010
13 -1 -1 1 1 2.1874
14 -1 -1 1 -1 2.1039 0.5354 30
15 -1 -1 -1 1 2.0795
16 -1 -1 -1 -1 2.1496
17 -2 0 0 0 2.1079 _— x(P<0.01) ’
18 2 0 0 0 2.1057
19 0 2 0 0 2.1583 X . X7, X7, x5t xg ((p<0.01)
20 0 2 0 0 2.1845
, X% . xx3(P<0.01 ,Xox4.X3x4(0.001<
21 0 0 -2 0 2.0699 T ) -
22 0 0 2 0 2.0424 P<0.05), 5 ,FLF=1.56406<
23 0 0 0 -2 2.1892 F0.05
24 0 0 0 2 2.1005 ’ ’
25 0 0 0 0 2.338 o :FR=19.33638>
26 0 0 0 0 2.4007 F0.01 N
27 0 0 0 0 23452 ’ ’
28 0 0 0 0 2.3371 a=0.10 ,
29 0 0 0 0 2:4025 1Y =2.37306-0.02350X,-0.01635X; -
30 0 0 0 0 2.3877
31 0 0 0 0 24002 0.02848X,— 0.06443X2— 0.04828X,*— 0.07710X:—
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Fig.1 Response surface of solid-to-liquid ratio and microwave
time on the yield of total flavone
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Fig.2 Response surface of supersonic power,alcohol density on the
yield of total flavone
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Fig.3 Response surface of solid—to-liquid ratio,microwave power on the
yield of total flavone
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Fig.4 Response surface of supersonic time, alcohol density on the yield of
total flavone
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Fig.5 Response surface of time, microwave power on the yield of
total flavone
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