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Optimization on extraction process of resveratrol by intermittent ultrasonic

assisted enzymatic extraction from grape skin residue
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Abstract: Objective: In order to efficiently extract resveratrol and
to maintain the good antioxidant capacity. Methods: Resveratrol
was extracted from grape skin residue using intermittent
ultrasonic assisted enzymatic extraction. The response surface
method (RSM) was utilized to optimize the extraction process,
and the antioxidant capacity of resveratrol were analyzed. Results:
The experiment results indicated that under the condition of
buffer solution pH of 5.0, cellulase dosage of 1.3% and enzymol-
ysis temperature of 57 “C, the resveratrol obtained better extrac-
tion effect after intermittent assisted treatment with 300 W ultra-
sonic waves for accumulatively 43 min, and the average yield

could reach 0.293%. The antioxidant analysis found that the res-
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veratrol had obvious scavenging effect on DPPH «, < OH and

ABTS « , as well the total antioxidant capacity was better. Con-
clusion: The resveratrol extracted by intermittent ultrasonic as-
sisted cellulase method, both the yield and antioxidant capacity
have been greatly improved comparing with the single enzymatic
method or continuous ultrasonic extraction.

Keywords: grape pomace residue; resveratrol; enzymatic extrac-

tion; ultrasonic-assisted; antioxidant capacity
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Figure 1

Effects of ultrasonic power and cumulative

treatment time on res yield
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Table 1 Variance analysis of effect of ultrasonic power and time on res yield
i Mo m Al By F {4 P i IR
1& IE R 0.094% 9 0.010  32.409  5.25E—010 * %
A Bt ] 0.051 5 0.010  31.488  7.98E—009 x %
P R 0.043 4 0.011  33.560  1.30E—008 * %
wmE 0006 20 0.000
Bt 1.096 30
BIE )G Bt 0.100 29
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Figure 2

Enzymatic hydrolysis temperature/°C
B2 BMRERERAESORFBAENY A
Effects of enzymatic hydrolysis temperature

and enzyme dosage on res yield



&M | Vol.38, No.8

¥ BHE . RAEEHNBEIRNEGREARAEIZMAL

®2 BREENHELTAENOESESERENGTENH

Table 2 Variance analysis of effect of enzymolysis temperature and enzyme dosage on res yield

i MM Al By F i P1{d e
16 IE A A 0.037¢ 9 0.004  39.741 1.20E—010 * %
it e 1 £ 0.007 5 0.001  14.258  5.02E—006 * %
il e = 0.030 4 0.007  71.594 1.21E—011 * %
w2 o002 20 0.000
Bt 1.207 30
B IER R 0.039 29

T a N R2=0.947(JAJE R2=0.923); » = JEH BF&,

3 MRz EK I IE T R K FE AR D Y= —0.029A% —0.014B* — 0.026C? 4+ 0.016AB +
Table 3 Level and code of response surface 0.018AC+0.002 5BC+0.036A40.018 B —0.038C+0.26.
experiment design 2)
KE AP Rit B @ﬁfﬂ?jﬁ C AL/ k5 FiR KR F 4 9.60, P =0.003 5<20.01,
] /min g W-eh HEH L BT P —0.051 1, R i3 4 5 M1 % R K R —
1 55 50 1.2 0.925, 338 1, WL F BB G E . A E . AR
0 60 o 14 Bl A SRR 7 SR T I Y Ak 1 5 A
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Table 4 Results of response surface experiment
e A B C BR/% A= A B C "%/ %
1 —1 —1 0 0.211 10 0 1 -1 0.225
2 1 —1 0 0.223 11 0 —1 1 0.238
3 —1 1 0 0.207 12 0 1 1 0.278
4 1 1 0 0.284 13 0 0 0 0.272
5 —1 0 —1 0.221 14 0 0 0 0.281
6 1 0 —1 0.212 15 0 0 0 0.265
7 -1 0 1 0.191 16 0 0 0 0.269
8 1 0 1 0.253 17 0 0 0 0.282
9 0 —1 —1 0.195
x5 HBS5HE
Table 5 Model and variance
3 Rl H B ¥y F{H P WBEMN
LY 01.6E—002 9 1.80E—003 9.60 0.003 5 * %
A 3.36E—003 1 3.36E—003  17.97 0.003 8 ® %
B 9.00E—004 1 9.00E—004 1.81 0.064 3
C 1.37E—003 1 1.37E—003 7.34 0.030 2 *
AB 1.06E—003 1 1.06E—003 5.65 0.049 1 *
AC 1.26E—003 1 1.26E—003 6.74 0.035 6 *
BC 2.50E—005 1 2.500—005 0.13 0.725 4
A? 3.46E—003 1 3.46E—003  18.48 0.003 6 % %
B? 8.14E—004 1 8.14E—004 4.35 0.075 4
ce 2.82E—003 1 2.82E—003  15.10 0.006 0 ® %
R 1.31E—003 7 1.87E—o004
I AU 1.09E—003 3 3.62E—004 6.50 0.051 1 NTE S
afi iR 2% 2.23E—004 4 5.57E—005

T« RIRFEM R (P<T0.05), * * F/RFMAER B35 (P<<0.01) ; Z MK RH R*=0.925,
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Figure 3 Response surface 3D diagram
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Table 6 Resveratrol yield of different extraction methods
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Figure 4 SEM image and FTIR, XRD, DSC curves of res
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resveratrol extracted by different processes
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