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Table 1 Factors and levels in the response surface design
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Level Liquid-material ratio Ethanol concentration Ultrasound power Enzyme

/(mL «» g=1) /% /W dosage/ %
— 20: 1 3 450 0.5
-1 25:1 40 495 1.0
0 30:1 45 540 1.5
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2 401 55 630 2.5
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Fig.1 Absorption spectrum of flavonoids
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Table 2 Analysis of variance for each term of

the fitted regression model

Tr 2R P HBE ¥ Ffi P BEH

Source Sum of square df Mean square F value P value Significant
ARE Model 8. 256 14 0. 590 16.395 <C0.000 1
X1 3. 920 1 3. 920 108. 977 <C0.000 1
Xz 0. 335 1 0. 335 9. 303 0.008 1
X3 0. 056 1 0. 056 1. 564 0.230 2
Xy 0. 560 1 0. 560 15. 572 0.001 3
X1 Xz 1. 005 1 1. 005 27.939 <C0.000 1
X1X3 0. 185 1 0. 185 5. 145 0.038 5
X1 Xy 0. 027 1 0. 027 0. 757 0.398 1
X2 X3 0. 017 1 0.017 0. 467 0.504 8
X2 Xy 0. 000 1 0. 000 0. 006 0.940 5
X3 Xy 0. 044 1 0. 044 1. 227 0.285 5
X2 1. 218 1 1.218 33.871 <C0.000 1
Xp2 0. 357 1 0. 357 9.913 0. 006 6
X32 1. 023 1 1. 023 28.432 <C0.000 1
Xy2 0. 221 1 0.221 6.153 0.025 5
7% Residual 0. 540 15 0. 036
SR I Lack of fit 0. 486 10 0. 049 4,521 0.054 8
Y% 2% Pure error 0. 054 5 0.011
BB 2 Cor total 8. 795 29

W Fon P<O.01, 2 R0 BE; * FR P<0.05, 27 83¥%,
Note: * * express P<C0.01, highly significant difference; * express P<C0. 05, significant
difference; P>>0. 05 express not significant difference.

2.4.2 ZZHAEMH  wa L AR A R ORE LA
ZBEATR I BORk LU P 352 2 3R 22 [0] FR) 38 AR o
BT ZFROR BCICRA B3 . th & SA R, BER
OB} EL ) 2B FR 2 B 3 O, 6 B B B BBOR S T e
JEWEAR . ForR  WRORE LG AR, w7 TR RS B
FEUTVRORE ECXTMIES 2 5 B SR R A R M R 5 2 2 8
PRAR B R, i J57 gt T8 PR 3 B R I A A
2% XS 2 S B R 4R R A, B SR H AR
X S 24 2 M SR BB AR 4 5 e K B A 8 2 K, R R B
BORHELAE — B R A R i AR . mE 3B

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

F @ % 2016(05):153~156

s PESREEINT -

R
Extraction rate/%

X LFHRFR 4L

Ethanol concentration/%

»Xl AL

Liquid-material ratio/(mL-g™")

PEHUR Extraction rate/%

Xo: LEHERY S
Ethanol concentration/%

25 30 35
Xk Liquid-material ratio/(mL-g™)

ACRHE AN ZEHA R4

A. Liquid-material ratio and alcohol concentration

e
Extraction rate/%

. =
s

XoHERR 495725
Ultrasonic power/W

X e

Liquid-material ratio/(mL-g™)

FRHUR Extraction rate/%

X B Ih R

Ultrasonic power/

Xi:CEHEL Liquid-material ratio/(mL-g™)

BLACRH L ADAR PR

B.Liquid-material ratio and ultrasonic power

B3 BEXEERAMIEFERRENENIM

Fig. 3 Significant interaction effect of flavonoids extraction rate
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Optimization of Flavonoids Extraction Technology From Artemisia integrifolia L. by
Ultrasound-microwave Enzyme Synergistic Method

SUN Haitao'? ,SUN Ying' ,ZHU Yan! ,SHAO Xinru! ,JJANG Ruiping’
(1. Development Engineering Center of Edible Plant Resources of Changbai Mountain, Tonghua Normal University, Tonghua , Jilin 134000;
2. College of Biological and Agricultural Engineering,Jilin University,Changchun,Jilin 130022)

Abstract: Taking Artemisia integri folia L. as materials,on the basis of single factor experiment, the effect of ultrasonic
and microwave factors on flavonoids from Artemisia integrifolia L. were studied by the response surface methodology
with four factors and five levels to determined the optimum technology. The results showed that liquid-material ratio
26 ¢+ 1 mlL/g, alcohol concentration 42%; , ultrasonic power 538 W, and enzyme dosage 1.4%. In these conditions, the
extraction rate of Artemisia integrifolia L. flavonoids was 5.42%. The extraction rate of Artemisia integrifolia L.
flavonoids by ultrasound-microwave enzyme synergistic method was better than conventional water bath method.

Keywords : ultrasound ; microwave ; Artemisia integri folia L. ;flavonoids
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