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Optimization of Accelerated Solvent Extraction of Resveratrol and
Polydatin Using Response Surface Methodology
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Abstract: The total content of resveratrol and polydatin was used as the investigation index. The efficiency of ultrasonic
extraction , heating reflux extraction and accelerated solvent extraction ( ASE) for the extraction of resveratrol and polyda-
tin in cultivated Polygonum multiflorum from Qinghai was compared. The extraction conditions of ASE were optimized
through single-factor test and response surface methodology (RSM). To obtain the maximum of extraction yield of res-
veratrol and polydatin, three main factors including ethanol concentration , extraction temperature and extraction time were
selected and further optimized using RSM on the basis of single factor experimental results. As a result, ASE was
markedly superior to the other two methods. The optimal conditions of ASE were as follows:51% of aqueous ethanol , ex-
traction temperature of 96 °C ,and extraction time of 16 min. ASE was simple,rapid and efficient,and was appropriate for
the extraction of resveratrol and polydatin in P. multiflorum.

Key words: cultivated Polygonum multiflorum ; resveratrol ; polydatin; accelerated solvent extraction; response surface

methodology

i B 5 N Z R T B 5 (Polygonum multiflo-
rum Thunb. ) i) F BB, FEPEROER, o H
A B S eI PR LA A 57 0 i 22
A DI RE R 25 A Il A, 5 & AMIT S A A
i 5 % B

il B B 3 B RS S B IR = K38
Jo3, Hh AL G W vh i B 2 R EAT B A e
SUAL BUMR AR R R AR S
TULA S A e . X B2 R R

ek H #7.2013-05-02 157 H1.2013-09-05
FeAIH P EBAGE ARG TR E )7 05 H (KSCX2-EW-J-
26)
# W IR/E#H Tel :86-971-6132750 ; E-mail ; hufz@ nwipb. cac. cn

SR IGE FOR AN I A 7 1% sk 4 AN B2
B HRE B I SR IO B T T T A5 8
B T2 W e R AR :95% S MIARE 3 K, B
K2 ho ZPNITEBRAEA R FERTG . T2 BER
A A [ R4 BB B i JRORH I T] 52 24, 1
SRBGL R MR

ASE JEAR 1R A S N TRl (50 ~200 °C) Al
795 15 (500 ~ 3000 psi) Z&AF T, fEA 1] Y, A AL
P S BB [ AR i~ ] A it P — o T 2R it i Ak 2
Tk SRS O T B I AR O Oy
TEARLE , ASE A543 HLIA 70 T4 20 B B 1) 25
ROCR G FRAE TR 07 22 AR S AR L R A A
AT DR AR R R i AR AE B (ASE ) oty



Vol. 26

R A5 - DR A R IR I A B L A T LA 137

T ) AR R AR R HEAT SR IR R
W7 TR0 AT A5 2 T ASE $1 B 22 % I AP 22
[ RIPIE 2 @OSISE J) PR IISE o) T cRib)
TRHOUT A AR T HAR S

1 HRE7%

1.1 #8510 EE

ARSI PR R AT B S bR b Y T LA
FERACAA R B 4L, B 2 BT, Wi ), AL
0. 175 mm G , VR AT s HEE P I (A5 111535-
200502 ) W [ H [ 24 5 A= o) o A S T, 1B
H (dit 5 . H-012-110420 ) W 5 B8 3 25 8 AE Dy R4
AR O (Aakal) 1R 8 F 5 A sk
NSl E g L

ASE350 e 8 %5 57 2% B AL (26 B DIONEX 2
) ; Agilent1260 1 250 i AH €538 A% ( 38 F 2 5E B A
A]) , ke Agilent Eclipse-XDB C g (5 wm,250 x 4.
6 mm) ; MOLELEMENT 5T % AU 8 4K #L (- 165 R 3
YIRS A R W) ; METTLER TOLEDO PI1203 A
XS204 1K (G AR -FE R 2 A ) .
1.2 LWHE
1.2.1 HPLC #%m &4

f0,4i% #1: . Agilent Eclipse-XDB C; (250 mm X
4.6 mm,5 pm) ,JEENAH: V(ZIE): V(IK) =23:77;
Ui 1.0 mL/min A5 25 °C, K1Y 306 nm,
1.2.2 RERRFEHER
1.2.2.1 A #EBGE

HEBAPRIRO. 1 g fal i ke i, T = A A
B 50% () LBEA R 25 mlL, T8 P 5 Ve as
H BRI, SRS [A] 40 min, 2 )3 500 W, 2
BURGEIE)S , 42 0. 45 pm JE 55 98, UE WA HE AT 43
Bro
1.2.2.2  findk el

THERIARIR 0. 1 g {7 5 S AE N, B T O = fA i
H KRG BN 50% ) BRI 25 mL, FREE, T 70 C
N EIE AR 40 min, B O R AN, S O DR
J5,480.45 wm SRR U8, SERHIE T 40T o
1.2.2.3 ASE

HERRAREL 0.2 g {5 AL, B T 34 mL NG5
WAEHCHL T, L 50% 14 & B Wk B B 771, 4 B
— I, SR HUE] 10 min, F2EURE 70 C . FHEEHGE

FPEHR B E A E 100 mL, 22 0.45 pm JE MRS €,
HERAHIEAT 5307
1.2.3 AR vh & 09254

e B AR IBOG R (B2 P B2 0. 128 mg T 22
Bt 1.63 mg, & T 10 mL AR5 w i, H 50% 1y
LB IR R 205, $65) . Tl B Uk B oy
A4 12.8 wg/mL Al 163 pg/mL X IESIER . W
A b BB L %W 1.00,2. 00 ,6. 00.8. 00, 10. 00
L, AR RO A TR, 4005 e TR AR ()
FPERERE (oo, wg) FE R HTZR
1.2.4 GFEPFEAGIELEBFRETE

iz BRI 10 L A VA IR A R R
FRETEAX, F A A =K, W T BRIBCT- M . R e T

AR ERAWNEITE o S N o R F S W o G R
B AR P R A L AR R
J RN B P AT SRR

E(mg/g) =(CxV)/(IxW)

Ao C A I J7 B R AR i VR R
A L RE PR A & B (pg) 5V M E AR (mL) 51
FHERERE (L) s WA AR BRAT T (g) o
1.2.5 @ kR IR T 4Kt

R T I 40 T 08 | A S0 6 2 B 48 L Bk i
(% ) FEHLET[E] (min ) FIEE B EE (°C) 3 AR Z X
N S L 11 02 7 T R 1 2 = B B BRI 52, B 5
AT R IR . 8 G B 3R PS5, ] Design-
Expert 7. 0.0 34F, #1313 P23 7K 4 M 1 T it
5o IR R SRR 1,

®1 MEERBREESKEE

Table 1  Factors and levels of response surface experiments
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Level Ethanol Extraction Extraction

concentration (% ) temperature ( °C) time ( min)

-1 30 70 5
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1 70 110 25
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Fig. 1

HPLC chromatograms of the mixed standards (a) and the sample (b)
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Table 2 Optimization of extraction conditions and results of ex-

perimental design

LB B IERNRIAE AR, FIH Design-expert
7.0.0 GEit A e 17 T 6 K AT 1A L
FHEN 200 R A J7 R

E = +40. 13 +0. 90A + 2. 91B + 1. 36C-

e \ . . Eﬁf‘ﬁ:’? 1. 14AB-0. 58 AC-0. 84BC-7. 58A*-5. 01B*-7. 53(”

N yield (mg/g) e E Sy (37 WA 13 WA Y R UK
! 1 ! 0 30.62 (mg/g) ;A LPEHE (% ) 5B NI BURE (C) ;C
> ! ! 0 2673 A ] (min)

; . . . o XA BT J7 22 4047 T4 3, T AR 1,
s | 0 1 25.01 [l 7 (P < 0. 0001 ) % & 3%, #H & R R =
6 1 1 0 30.28 0.998, eI (P =0.9695 >0.05) , FEBH I 4L i AH
7 0 -1 -1 22.52 X AN IR 25 AN 3, PR, AR ARG () 400 A
8 ! 0 ! 26.67 JE AT, BB 1) B W 45 PR 2 5 oy 1 =2 [ ) 52

O, | T SRR T AR B 5 R B BORAT b 7. th F
" 1 0 1 91 (B /N AT LAHE DT, 76 Ir e 25 10 1056 9 L N, 3 A P
12 0 1 1 30.96 FXF B SR B2 P B R A S35 ) 8 I
13 0 0 0 40.21 PRBCEIE (B) > $EEUE A (C) > LB (A)
14 0 0 0 39.81 TRIT A B I C? LA 2, 58 BT AB BC ik
12 g g g j;-; F b K, AC 3, F 4% 1R 20 0 1 2 2 A
- N o ) 2. 18 I Pt R R R M A R TR PR M AR

R3 AESWERE
Table 3 ANOVA of regression analysis
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A 6.41 1 6.41 40.98 0.0004
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AB 5.18 1 5.18 33.10 0.0007
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Fig.2 Response surface plot (a)
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Fig. 3 Response surface plot (a)
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Fig. 4 Response surface plot (a)
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