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Optimizing ultrasonic-assisted extraction of Tripterygium wilfordii by response
surface method
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METH-

ODS With total triterpenes and demethylzeylasteral as indices, as well as influencing factors including ultrasonic

ABSTRACT: AIM To optimize the ultrasonic-assisted extraction of Tripterygium wifordii Hook. f..

power, grinded particle size and extraction time, the ultrasonic-assisted extraction of T. wifordii was optimized by
response surface method. RESULTS The optimized parameters were 400 W for ultrasonic power, 30 mush for
grinded particle size and 80 min for extraction time. The extraction rates of total triterpenes and demethylzeylasteral
were (1.282 £0.025)% and (0.518 +0.006)% , respectively. CONCLUSION This simple and effective
method holds its practical significance

KEY WORDS: Tripterygium wifordii Hook. f. ; total triterpenoids; demethylzeylasteral; ultrasonic-assisted ex-

traction; response surface method
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TR AWNTA =T 5, KT EZR
R A = R 2 IR 5 M O P RLR A TR
THYI T N BE Tripterygium wilfordii Hook. f. FJ44R,
fit55 4 20130314, 2 F PR AR 40 50 1 1 e K
FHEWHEARARAFA, LS FY18540803, & A &
99.35% o e RO T HTG5R) O il A 3R
S BT
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2.2 XFEFHEARBENGSHZMNT

2.2.1 3B Agilent Zorbax SB-C 4 i
(150 mm x4.6 mm, 5 pm); K)E K 245 nm; %
NGO, 1% BERRKIFW (55 45); HHRER;
R 1.0 mL/min,

2.2.2 WA

2.2.2.1 XMESREWAE A R AR PR
AREEXS RIS &, B OB 2208, 325,
il B 7% 25 PRI 21. 35 pg/mL YV
2.2.2.2 fHARE WSS BRE AR R
PRBGKE &, 70 CTH T, WERERITER R
5mL, g, R,
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Fig.1 HPLC chromatograms
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FURSD 7 0. 18% , FHI{LAHG % B R AT,
2.2.5 [N RS BIRIR 6 (7S5 T A R
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AN IR, IREBIA), fE U2.2.17 Tk
A HE R, N A ol R Sl 95.8% , RSD
H71.63%
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WS o LA BEGT: B VR B o B A bR (X)), i T AR
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KRR
2.2.8 fRaEthils  HUE RIS R, o
FTF0, 2,4, 6,8, 10 h {FARAMACTEL, W
RSD 24 1.20% , FBEAE 10 h PREE R AT,
2.3 BEZwwsmEaE SHICHR [10]
LAV, HIFEHE R =wE e KT
SRR N, TR PH R B TR B R N . BURA
FEFRBURGE HE, 70 C T, A 5% & 2% K-k
BEIRYA WL 0.5 mL, &%z 1.8 mL, $25), 70 CK
WINA R 15 min, BUH, B F kKB R R A
5 min, VKEERREZAZE S mL, F25), DS X R
WK, D HAE 530 nm K AR GRS
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Tab.1 Factors and levels

BES

(S A BEIE/W B MrwEkiE/ H o C $2HUN ]/ min
-1 100 16 10
250 28 25
1 400 40 40

F2 MMEIRELSER

Tab.2 Results of response surface experiments

Gy AT B ekl CHRE  AHERIR B HRE

/W BE/H [l/min BEHEECR/% /%
1 -1 -1 0 0. 198 0. 479
2 1 -1 0 0.201 0.373
3 -1 1 0 0. 453 0. 969
4 1 1 0 0. 466 0. 985
5 -1 0 -1 0. 471 0.991
6 -1 0 -1 0.538 0.911
7 1 0 -1 0. 543 1. 186
8 -1 0 1 0.571 1.244
9 1 0 1 0. 187 0. 443
10 0 -1 -1 0. 402 0. 836
11 0 -1 1 0.172 0.378
12 0 1 1 0. 437 1.001
13 0 0 0 0. 558 0.943
14 0 0 0 0. 543 0. 889
15 0 0 0 0. 479 1.147
16 0 0 0 0. 509 0. 966
17 0 0 0 0. 520 0.952

3 MMEEERSR

3.1 BALRELSH HTEHFERARENEA
JiE = P AR B R Sy, S B AR T
BA — A YE, Pearson #H G R 8000 A & PR,
PIERECR (V) MACRE 7 0.923, HAR
EVEXR,

I3 ] Design-Expert 8. 0. 5 i f-it47 — ¥k £ Tl
HE, MR AR ERN AR TE RN Y =
5.22+ 0.14A4 + 1.25B + 0.16C + 0.0254B -
0.098AC +0. 13BC +0.19 A* -2. 12B*> -0.11C*,
“HEREIE RN Y =9.79 —0.144 +2.65 B +
0.79 C +0.304B +0.35AC +0.57BC +0.70 A*> -
3.48 B* +0.33C%, J5 2250 A i 25 P ARG 06 4 SR AL
#£3fFEA4,

AT, AR A E P A /NT 0.05,
RUITH R B &, MCRE r 4300 0.982 7,
0.948 4, FUIZMA G SLPRPLE AR, BRZER/N,
AT T 2 e v 2 FRRER AR TR R G = A B BT 2
AT H AT o S5 Ah, AL EE X B N A A
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Tab.3 Analysis of variance for demethylzeylasteral

FERE FHAM AHME ¥y FAE P1H
x| 32.06 9 3.56 44.19  <0.000 1
A 0.15 1 0.15 1.91 0.209 4
B 12. 50 1 12.50  155.09  <0.000 1
C 0.20 1 0.20 2.42 0.163 5
AB 2.5%x1073 1 2.5x107® 0.031 0.8652
AC 0.038 1 0.038 0.47 0.514 3
BC 0.063 1 0. 063 0.78 0.407 8
A? 0.16 1 0.16 1.98 0.202 1
B? 18. 88 1 18.88  234.29  <0.000 1
c? 0. 047 1 0. 047 0.58 0.4717
B2 0.56 7 0. 081 — —

L 4P I%i 0.19 3 0. 063 0.67 0.614 4
gl 0.38 4 0. 094 — —
=¥l 32.62 16 — — —

x4 BESRERESW

Tab. 4 Analysis of variance for total triterpenoids

FERE  FHFM AHRE ¥ FH P1{H

s 115. 66 9 12.85 14.30 0.001 0
A 0.16 1 0.16  0.17 0. 688 7
B 56.07 1 56.07  62.39  <0.000 1
C 4.93 1 4.93  5.48 0.0517
AB 0.37 1 0.37  0.41 0.540 5
AC 0.48 1 0.48  0.53 0.490 4
BC 1.32 1 1.32 1.47 0.264 5
A? 2.08 1 2.08  2.32 0.1719
B2 51.05 1 51.05  56.80 0.000 1
c? 0.47 1 0.47  0.52 0.494 4
Bk 2% 6.29 7 0.90 — —

ER 2.44 3 0. 81 0. 84 0.536 7
4R 2 3.85 4 0.96 — —

A 121.95 16 — — —

PR i $p 5, RO BRI (] R 75 TR
TYRITH B A (1A R BGA B R R R KR,
M2 HI AB, AC, BC ¥R,

3.2 v @ AT k4 FH] Design Expert X
1, A958R AR ALE = i 7 v, D
2 M3, KIS ERREUT N B3 BRI,
BT Y 2 A R R EE X 4R ORGSR R 0 1R
M, #£0.5 mm 2247 B SR CR AR sy, (HURE BE 2ok K
PR TR, Si8b, RS DR A U [ P 25 1)
PR —E S, EKCER 2 DR RIS
IFEICR
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WG EA G, O BIRBUT N —B, et
T2, e mERENE, kA
Design-Expert {4, 456 LPrfEROL, 528 RM4
PRECT 2N AE AR 400 W, By ik s 30 H, 42
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Fig.2 Response surface curves for the extrac-

tion rate of demethylzeylasteral

BT TE] 40 min, $RJ5, #4173 OPATEIESE S, W
A5 2 VAR AT 0 G =0 A B IR 4331 24 (0. 518 =
0.006)% FI (1.282 £0.025)% , 53 i Wi (i
(0.567% F11.231% ) B #Ein, HILEY, %l
FE 5 PREOLLE B R AF, 18 AT IR F S5k
etk
4 itig

BT 25 R0 o A Ak, HTT U R 2
g3, 2N ZRONGEEENIE R, Eit, AL
e SR i N S PNl MY (SR /N: Z S 8 %
IREGE R . BHAT, PRI 5 5
RIEEN ) TR AR CLE T A SR BGA R L E]
PE R PR IBCR I 7 T B HA

ERH R, B8 T LMROBE. NE.
ANFERFL R pH () LB, & PR BURAK
WHTRZWE > N >95% Z B >80% 2 [ >
60% M, HEMILR R, W] fig 2 25 B PR S A EE AN

N

¥

=

m

=

i

o

400
% 250 325
BRAE 2 e A ShEIW
A TR AR BUTh St R B R ) i

2

¥

=3

i

=

i

o

C.t/min

a\\°
3
=
L]
=
1
e

C. 3R BN ) R BE %o $ B 2 f) R

B3 BTREESZHEHREEE 6 AL E i 2k
Fig.3 Response surface curves for the extrac-

tion rate of total triterpenes
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