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Optimization of Ultrasonic-Assisted Extraction and Purification of
Resveratrol from Peanut Root

SONG Qingyun', LI Wenjun', PANG Zihao', XIAO Yilang', WANG Haiyan', LI Yudie', LIU Yun?,
WANG Chao', LI Wei"

(1.College of Biological Engineering and Food, Hubei University of Technology, Wuhan 430068, China;
2.Hubei Yangi Biotechnology Co., Ltd., Xiangyang 441000, China)

Abstract: The process conditions of ultrasonic-assisted ethanol extraction of resveratrol in peanut roots and the purification
of resveratrol by macroporous resin were studied. The effects of ethanol concentration, ultrasonic power, ultrasonic time
and solid-liquid ratio on the extraction rate of resveratrol from peanut root were investigated. After optimization by single-
factor experiments and response surface methodology, a promised yield of resveratrol (175.53+1.57 pg/g) was obtained
under optimal conditions: Ethanol concentration 90%, ultrasonic power 290 W, ultrasonic time 12 min, and solid-liquid
ratio 1:38 (g:mL). Analysis of variance was performed to find that the effects of ultrasonic time, ultrasonic power and
ethanol concentration on the extracted content of resveratrol reached the significance level (P<0.05). Under the best
conditions, the resin was H103, sample concentration 201.13 pg/mL, sample loading rate 1.0 mL/min, sample loading
volume 120 mL, elution solvent 90% ethanol, elution flow rate 1.0 mL/min, elution volume 160 mL, after one treatment,
the content of resveratrol in the product was 49.19%+0.81% and the RSD value was 1.65%. The ultrasonic-assisted
extraction of resveratrol and the preliminary purification of resveratrol by macroporous resin would be promised and

reliable, which would provide a reference for the rational development and comprehensive utilization of peanut roots and
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the standardization and industrial production of natural resveratrol.

Key words: peanut root; resveratrol; ultrasonic; response surface optimization; macroporous resin
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Table 1 Factors and levels of response surface methodology

KT A LR B.ﬁﬁﬁiﬁl‘ﬂ CHEIIE  DAERELL
(%) (min) (W) (g:mL)
-1 80 9 250 1:30
0 90 12 300 1:40
1 100 15 350 1:50

1.2.4 KALBIEXT AZE I o gl =95 5%fE
SR RGP (TSR H103 KELBIAE X 4EA4E
MR AR P TR Al Ak

1.2.4.1 FEWMShJ12% PRI 0.5 g WG, In A4
A AR I S b YR B2 O 247.49 pg/mL BRI
25 mL, i# i fH IR RTE 25 °C. 150 r/min 3355 F R
¥, FEBE 20 min WISE FZE I &

1.2.42 FHAEWHERML  FRECLORNE, S04
0.5 g, Sy 5N A 25 mL &4 60%. 70%. 80%. 90%
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RS AN 21 1 2E R B, 430 AE 0.25. 0.5, 1.0, 1.5,
2.0 mL/min Py T %I, LA 90% &P Sk 15 It 571,
WA L S5 S P BER M (10 mL/A5), DS 2L
[LEAE g =i o
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1.2.6 FESMLAEEERMIE KR 1.2.4 S2I000 5 09 B
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;¢ S BT EETUR R B, mg/mL; V AR
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1.3 R

“KJH Excel 2019 HRAFF oA 22 9001 14k
H, >R SPSS 25 FRAFXTELIN ZR ##1T P<0.05 /K-
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Design-Expert 13 ZX {41 1)) Box-Behnken H1.0> i 5
et IR T30, SR Origin 2021 FA423E
2 HBRESHh
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Fig.1

Effects of four factors on resveratrol content
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71N, it AR S TR A I, P B T e TR R o,
12 min J5iEFT0E 168.86+0.74 ng/g, 5 HAL/KF-H
AR EMEZE R (P<0.05), WA HFAE NI, Xl fEE
TR IR R LB N FHAS AN AR 1 4 A A AR AR, AT
HEEZEPTEE I Y, ARSI nE R s ], AR SR R T
15, W BT EEAEG . RS P ARRE MRS, HLAT W]
B, R IS i AU, DT S350 1 R I
2.1.3 EFEDEREXT AR SRR dnEl 1c B
7N, B DR B I [RIEY, R EE S i b, TR
Sk 300 Wi, S ik B B 163.64+0.49 ng/g, 5 H
MK S HAT B2 P22 5 (P<0.05), Z 5 H iR R, X
T ReSE B T RS DR EG N, 875 B A LSS, Fas
ARSI i, R FBE P EEROVE Y, ARSI R T
2R, B2 BRI S e R
2.1.4 BHELLXT AZE IS E e aniEl 1d By
7, AR LSRRG A RIS, 2 S ey
IE#THEE, 2 1:40 gimL BHAEIE S, %) 159.98+
0.63 ug/g, 5 1:50 gimL /KFIC & 2= 574 MP>0.05)
FHAK - HA B3 TEZE 5 (P<0.05), X i e H
TR HEAE 1:40 grmL Z 0, B 55 A8 infe i i 2
FEEAYY A S, BHAE LA 1:40 g@mL J5, SXFPA
TR IR B AP, 15 2 ISR R B T2
RELh
2.2 M EIRERAIRENTZE
2.2.1 W ARG LE SR MR R N B SO A5 R T
w7 TSI T, SEEGZERANER 2 .
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Table 2 Response surface experiment scheme and results

SR ZEIE(A) EAEE(B) A UIR(C) RRRIL(D) Lo

(ng/g)
1 0 -1 1 0 168.338
2 0 0 0 0 174.235
3 0 0 -1 1 163.159
4 0 0 0 0 178.156
5 -1 0 0 -1 160.112
6 0 -1 0 1 169.258
7 1 0 0 ! 173.225
8 0 -1 -1 0 171.962
9 0 0 1 1 165.572
10 0 ! 0 ! 170.784
11 -1 0 0 1 160.258
12 1 0 0 1 170.225
13 0 0 0 0 176.332
14 1 0 -1 0 170.152
15 0 0 1 -1 161.311
16 0 0 0 0 180.312
17 0 1 -1 0 165.728
18 1 0 1 0 155.483
19 1 1 0 0 167.791
20 0 1 1 0 160.789
21 -1 0 -1 0 161.148
22 ! 0 1 0 159.822
23 0 0 0 0 175.165
24 -1 -1 0 0 170.841
25 ! 1 0 0 158.516
26 0 1 0 1 168.892
27 0 1 0 -1 169.071
28 1 ! 0 0 163.021
29 0 0 -1 ! 169.675

F %A} Design Expert 13 #4758 504T, @y
HEE IS (R) 5 AR (A) L EAEHE(B) | A
FEHIFR(C) . OB (D) Z A R [ A58, 15:51]
B Sy

Y=-821.23296+14.75721A—4.12544B+2.13831C+
1.98605D+0.142458 AB—0.006672AC—0.007865AD—
0.002192BC+0.011225BD+0.005388CD—0.07726 A%~
0.380741B2-0.002963C>—0.038578D?>
2.2.2 BRI 2E40HT HHER 3 T ZESTHT IS, ARG
LA i 3 (P=0.3005>0.05), T % P<0.01, F$0H
SRy A e B 2, ARSI g T 5 SEBRE L
BEARLF, LI LS R n &, WA, AR S280 iy AR 5 R K
1.82%, T ALY (1) 5 B v, PR R4 R°=0.8843,
Z2 AR AL 7 R REASEC U 1Y S IR B SE ) SE S Ot . 1%
PRI TR o] LA SR T AS R B T 2 N e AR 122
PR SR, WAL ArHTER 3 0 P AE TS LR
FEFE AT ] TR LB BRI A BT A 2k
FERIFEFS L3R | 2L BRI | A D3R YR I,
TR AN TA] R IR L — R I X R ) i 325,
RIS 56 (4 s BEL 22 %) 0 B A I TR B 2R HE G -, 1
A& H I Fe R A AEAE S 2 5 ) . R R A A
FH IR0 B B X [ B A B R B B s I A 5
S ZEEIKOT, SEMART AR TIEE(C)> SRR (A)>
HRFEEFEI(B) o

3 MY ANOVA gt
Table 3 ANOVA analysis results of the model

FEHKIE SFHFM Al HF F{H P BEME
ki) 992.48 14 7089  7.64  0.0003 ok
A 71.05 1 71.05  7.66  0.0151 *
B 457 1 45.7 493 0.0435 *
C 77.57 1 7757 836  0.0118 *
D 3.87 1 3.87 04171  0.5288
AB 73.06 1 73.06  7.88 0.014 *
AC 44.51 1 4451 4.8 0.0459 *
AD 247 1 247 02667 0.6136
BC 0.4323 1 0.4323  0.0466  0.8322
BD 0.4536 1 0.4536  0.0489  0.8282
CD 29.04 1 29.04 313 0.0986
A? 387.21 1 38721 4174 <0.0001 o
B’ 76.16 1 76.16 821  0.0125 *
c? 355.98 1 355.98 3837  <0.0001 ok
D? 96.54 1 96.54 1041  0.0061 o
5k 129.87 14 9.28
KT 106.24 10 10.62 1.8 0.3005
alifis 23.64 4 5.91

A 1122.36 28

RN EE RN 22 5 58 3 (P<0.05); “**%” RN 45 LRI 22 S
BE(P<0.01),

2.2.3 WARNZTEISMT  PER S D ER RS2 EAE T A i T
VRIS o 2R AN R 2a~[&] 2f FTss . il T 1 AR i AR
R e S B (E R S I A AR AR AR £k, p T At ik
R, TR AL AR P 22 7 Pt U 2 i e R
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K, k=2, MAEZ2m EE/IN, 5mZe B 2 FDE UL
H S5 HRBEWAEAEHR AR, 2R 2R
SHRZERAH BRI, Ao g gk, [
BT S BT DTN, TR 2 TS5 S ANOVA
AN, 25 R W Z RIEAAAE A BAE R, o 21
AR FIEE PR I TR] . 2 sy J3 R 75 1) 38 22 (] 1 38 1L
YEH 3 (P<0.05) .

2.2.4 HAETZS00FE EiPAHIA AT R
T2 At BRI 288.078 W, MEAHYE] 11.472 min,

B L 1:38.183 grmL, ZBEHE N 91.695%, &
S 177.574 ng/g. 5 RERSLEGSAFFNSERERAE, fifb
IEUESCIE &R A I3 290 W A A TE] 12 min,
BHELE 1:38 gmL FIZBEHEE 90% Srily 175.53+
1.57 pg/g, STUMEART, BRI n] 52, RS RE T
BARETFS ) F72 3R PR IR £ 54500 (s v i FR B

38 a7 T S S A AR B 1 B R B
FEIE 290 W, FASHYA] 12 min, BH& EE 1:38 gimL,
RS R 90%, T 2 e nl 4,

P 2 2% DR 3R 22 ) 9 S8 AR PR 0 sty g i 7 I TR B 45
Fig.2 Response surface and contour line of interaction among various factors to resveratrol content

T a P DR R P I [ b A DR SRR L o A A DR SR E s B IR TR) 5 SRR I 5 e B IR TR FIDRLRE LE £ B
JEFIERE L .
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2.3 KILWAEXT BRSNS B4

2.3.1 AL B A g S

23.1.1 #EWMshJ1%% MK 3a 15, 7EHT 20 min
P, HELR AR, PRI H103 A5 X 23275 I al i
W, Z Ja WGH AR 22, $1] 60 min LA, WG
TR, Ul IS B LA BEif A . BT DA e
60 min A7 AR A AS U B ERE]

2.3.1.2 WA TZE  ME 3b 15, FEE BENR
TR AR L VBN, I T W SRR S N s BT e
%, CEEHR N 70% B, fR R o IR T REE Y
TR P S AR AN BE AR IR P 32 2 e S AR =2 18] 1 &
B, AT 1 2 2 A0 ME R T 05 T > 2 Bt Jo R
70% B, VRS B 2N P B P AR MR AR 25 5, U
WK, FTRASERE 70% 2B MWk .

23.1.3 DHEWHS FAAEF ME 3¢ 15, DR
A 0.5 F1 1.0 mL/min H, P& W B =3 =g ELARVT, 25
B W B % 0 Wz B B TE], 3£ 4 1.0 mL/min 49 i

a 4.0~
3.54
_3.01
Lo
g 2.5
1 2.0
= 1.5 A
= 1.0
0.5 4
0.0

0 20 40 60 80 100 120
FAS I FEEE] (min)

-
85 1
80 A

0.5 1.0 1.5 2.0 25
A (mL/min)

e 100 7
95 1
90 1
85 1
80 1
75 1
70 1

65 w T T .
0.25 0.50 1.00 1.50 2.00

PEMiTRHE (mL/min)

M (%)

. MNE 3d 15, Bt AFEAF] 120 mL B, i
W A ZE TR IR F) 19.26 pg/mL, IWHTE3EIT -
FEHRPEERY) 1/10 BIaSER 5237,
23.1.4 VEBLREE SUERAT K 3e 15, 7F 0.25
1 0.5 mL/min JRIEBENE T, PO AR5 m HAHIT, 25
A i T 5 I i T Y T, e R R 5 B 0.5 mL/min,
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