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Optimization of Extraction Conditions of Resveratrol from
Grape Leave by Response Surface Methodology

MAO Jun-xia,ZHANG Wen-jun, LI Xi-mo,SUN Ya-ru, YANG Jian-xiong "
College of Life Sciences ,Shaanxi Normal University ,Xi’ an 710062 ,China

Abstract ; Response surface methodology (RSM ) was applied to optimize the extraction conditions of resveratrol from
grape leaves. On the basis of single factor experiments, the influence of ethanol concentration,ratio of liquid to solid and
extraction temperature on the extraction yield of resveratrol were investigated based on Box-Behnken central composite
design. The results showed that the optimal extraction conditions were as follows : ethanol concentration of 46% |, liquid to

solid ratio of 23 mL/g and extraction temperature of 62 °C. Under the optimized conditions, the predicted value of con-

centration of resveratrol was 47.55 wg/g and the measured value was 47.96 wg/g.

Key words : grape leaves ;resveratrol ;response surface methodology ; extraction conditions ; HPLC

2 7 [ (resveratrol ) S5 W)V S A W) B0 1A R 1M
PRI RAE Y A B — R R AR Hay
TN C Hy, O, AHX 73 it ity 228. 25, MEIE T
K, GETAIEN, ) Z T 21 R3S
(72 Rt R ISR SR R R, AR
HAEBACILEE, AR SR, P ERE
&, FFRHORIE , SR AR B R A
JEAZ R L WL R R R A T
W1 ol B SRR LSRR S 245 RTAE Y , R 1B 7
B AEMBR GO EE —E BN A, [
BT EA Z R BTG AP RPUR R PUA
A ORAFUC L FR GE IR R 2800 5 S R R
PR, I XHaiE B TR FIEI TR, BA N 24k 5
M 2 I B L — P

FER T AN (R AL L3R, U 4 . A 26 7

sk H 39 :2013-06-17 FE B # 2013-12-09
FEIH  E R KA AL I 21141 (201210781111)
* IR/EE Tel :86-013619226559 ; E-mail ; jxyang@ snnu. edu. cn

AP RED R AT I R Y S R AR
HH AL AR BRAR R 257 0 A R UL, 5
3 M AR A ot AR I P AR I I AR AS 1Y
SO AT IR R 5, SR 4 TR A 5 R
FERER AR , (E 8 A UL 3 L) A2 - o TR R e 2
PR T ZAPFR TS RIE . W I 3% (RSM) 2
LS EN IR (RE 3 d S R L a2 e g Wiy
ik, A B AR 2 8 — K, S
PRI 2R 5 W L2 [] 19 22 58 — 0K Il AR 2 3 5[]
R AR AL T 2805 ARSI BN
B, AR D JsUR), A R O ) 54 H
P, FE RN 2 S (g A L, R o 8 i A i A
SRR, R A 2 4 P 2 e A S A
3, LA 7 25 B R B R R

1 #MBl5RHE

1.1 #ER5iK7F
PRSI, R B PE LT K X A 2



2028

KERT-PIBE S I R

Vol. 26

Bel (BT B i, 28 1) 5 2 7 e f Bt , 1) ) o [
A=) R S BT (5 £ 100080-200707 ) 5 2, T 2, Tig
FITCIK LR o3 2, W BRI 206 Ry a4l

1.2 NE5EH

LC-2010 AHT B @40 AH i A ( H A i)
BP221S Hi, F K- ( Sartorius 23 1)) ; KQ-300DE 74 %
PR veas (R AR A FRA D) 5
AR R KV (CH M E AR FL 88 BR A R ) 5 e 28 &
#% RE-S2AA( B oR A AL ER ) s Milli-Q Centu-
ry 4K & 55 (36 [ Millipore 24 ) o
1.3 FHi&

1.3.1 G FBRR T *

TR E— 2 ot A9 R ) 8 5 I R, e i i T B R
FARMFRR SRR I8, DB DS R I F e 4 22—
TERTR B2 WA 78 2 0 e A2 3 IR,
BRI OTR AL 11 3, % 2 AL
PSR TF5 I . e G 28 R AR & /R <. T , 5% BA
Yy BRI 2% S mL, FIMALIERE (¢ =0. 45
pm) S8 AR AR . R B A R UK 1
1.3.2 GFFEGEENE T *

SR = O 8,335 12 (HPLC ) 000 5 A5 o v (1 2
PR AR, (0% Hypersil Cg (4.6 mm x 250
mm,5 p,m) sTRBIAH K (A) M HE (B) s Be AR F -
0 ~5 min,15% ~24% (B) ;

5~33 min,24% ~40% (B) ;Ji# N 1.0 mL/
min; #1347 30 C 5 KM% K R 306 nm,

1.3.3  A/Ew&ages

TR 2 P Bt RS 5.1 mg, FHHH 375 fi
JFEZA %2 25 mL, BLAL TR N 0. 204 mg/mL /iy
XoF HE Sl B A8 TR o PR T B 3R 1 2 7 ) R S 25
W 1 mL, FEBER 20. 4 g/ mL X R A W, TR
Wb X B S W, 3 B DL 5 010,15 ,20 .25 #0130
pL BN FEARFERE . 7E Bk o 550 N e T AT,
DIETHIFR Y S AR AR, AR i X (pg) WA AR bR, 42

%0
400
300
200
100
0 = T T T T

0 5 10 15 20

25 min

HbR 2, AR BT RN . Y =7 x 10°X-19421 (7
=0.9996) , A MEFERITE 0.1 ~0.6 pg LN, (A
B i SR AR EA RIFIZMC R
1.3.4 FxFHER

AR IS T, B R HE EE M R
S PRI Il e 8 45 A, T SRR X A o D 22
(RSD) ,
1.4 IR SHIESH
1.4.1 $REFEE

FE AT W) L T 3BT 22, 5038 A B PR 3R S
HROGT R P R I LA P I ) ) R 2R - o
RIGAKTF . FRELS.0 g M4, B4 T AR B
PRFRASH R HE V= B s i) 5 R 30 3 R 4 B L
SN B P R IR A
1.4.2  wf 5 & 5T i AR B A

TEHL R S I0 ( FE At b, 38 25 43 BT 4K 7F Design
Expert V 8. 05 b 5110 1 [ 43 B ik 1) 5256 7 28, %
A I R R T AR — 2 Ak

2 ZRE5HH

2.1 SENEHEFERER

Fie 1.3.2 [ F D Ty vk A5 B0 R RS A Y
EisE K 1R,

R IS0 I 20 g/ mLL {9 P 22 7 s 0 iR
IR ERE 5 Wk, e g m AL, 715515 RSD
0.7% (n =5) , BLBIZITAE % B R AT

FE PR - (7] —RR AR &, A HPLC v/ fF 2
h U 1Yk, 35 U, 105 3L 7 s ) 0 1 AR, 30
3 RSD H3.17% (n =6) , i AL A W AE 10 b
MERE

FE PR AEA R AT, LA TR — 4 o]
25 UyRE S TEAHIRIR HPLC 4504 R R I 1 2 2 it |
U T AR AR RSD 4 2.48% (n =5) BEHHIZ T %
GiN-Ry o

TR (SR S - BRI A 0 s 5 0,

mV B
751
501
25| l
04— — A A A
0 5 10 15 20 25  min

Bl BAFEAEXRE(A)MEFHHRERY(B) K HPLC BikE

Fig. 1

HPLC chromatograms of resveratrol standard( A) and grape leaves extract(B)
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Fig. 2 Effect of ethanol concentration on extraction yield of

resveratrol
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Fig. 6 Effect of times of extraction on yield of resveratrol
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Table 2 Results of response surface experiments
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il\??% A(%) B(mL/g) C( ) Concentration of resveratral
' (ne/s)
1 1 1 0 35.18
2 1 -1 0 41.98
3 1 +1 0 36.4
4 +1 +1 0 45.72
5 1 0 1 33.26
6 1 0 -1 41.85
7 ! 0 +1 34.84
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1 0 1 +1 36.79
12 0 +1 +1 44.37
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16 0 0 0 46.1
17 0 0 0 45.89
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Table 3 Variance analysis of regression model

T3 2R -7 H 5 F{H P>F EE
Source Sum of squares df Mean square F value p-value Significance
FiA Model 327.76 9 36.42 63.74 <0.0001 *
A 134.40 1 134.40 235.23 <0.0001 * %
B 23.26 1 23.26 40.70 0.0004 %
C 1.89 1 1.89 3.31 0.1116
AB 1.59 1 1.59 2.78 0.1395
AC 0.065 1 0.065 0.11 0.7457
BC 10.50 1 10.50 18.37 0.0036 * %
A? 69.34 1 69.34 121.37 <0.0001 * %
B’ 16.94 1 16.94 29.65 0.0010 * %
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Fig. 7 Response surface plots showing interactive effects of different factors on extraction yield of resveratrol
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