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Ultrasonic-assisted Extraction of Alkaloids from Semen Strychni by Response Surface Analysis

Z0OU lJian-guo, XU Xiao-long, LIU Yan-yan, PENG Hai-long, XU Biao, LUO Ping, XIAO Jian-mou
(School of Environmental and Chemical Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Response surface methodology (RSM) was applied to optimize the ultrasonic-assisted extraction conditions of alkaloids
from Semen Strychni. Based on the signal factor test, ethanol concentration, ultrasonic power and extraction time were chosen as casual
factors, and a three-factor and three-level Box-Behnken central composite design leading to a set of 15 combinations of these
variables was performed to attain the highest weighed value of yields of strychnine and brucine (their weighed coefficients both were
0.5). The optimal ultrasonic-assisted extraction conditions were determined as follows: particle size of Semen Strychni 20—40 mesh,
ethanol concentration 32.3%, pH 5, ultrasonic power 300 W, ultrasonic-assisted extraction time 37 min, and ratio of liquid to solid
10:1. Under these conditions, the yields of strychnine and brucine were 18.75 mg/g and 9.24 mg/g respectively, which were
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consistent with the predicted values. These results demonstrate the validity of this extraction process.

Key words: Semen Strychni; alkaloids; ultrasonic-assisted extraction; response surface methodology

. TS201.1

LT A B/, SR S E(Strychnos
nux-vomica L.)8k = 7 54 (Strychnos pierriana A.W. Hill)
PR T, K EEPEH T MHERE . RER
gt DL R GEFIRAE S5 7 0 IR 7). gk rh
TEE RS AR, FE s (R T 4 R 35% ~
50%, HUORDGE M. A EEAR, AR
P AT BRI PRI B RN AR A AT, X2
HIBEZy . & SR A2 RV —

7R 75 7 B U R S R P R P U AR ) s B AR
) I YT | BU Y5 AN B AR A A& G R (A D IR i

SCHRARIRED: A

Wk H: 2009-05-12
FEGIH: 1LV AREIE 40 H (2007GZH1924)

SRS 1002-6630(2009)16-0111-04

VoA N BE RSB, NI 2 WA RO o BB N
M SR, ARSI [R), I FL AT S 26 ik s
PRSI RS -1, 2R SIEI6 SR R 75 el B U R
B R PRI T AT, I £ B DR B Y S
R o H AT A, S AR T
BHE L UM ST AEYE & T ZRIn S %,

1 MB5E%

11 MRS
DR FITRM T E 2 7], SAK I 25 TR Ut

TEF IS AR (1957 —), U3, #, -, WEIUT5 1 RS A0 TR AR A RO e IR

E-mail: Jianguozou@163.com



112 2009, Vol. 30, No. 16 =1

il =

X TLEHA

S DS A Oy AR Y S &R Strychnos nux-
vomica L.[F 4 AR T

T TS 110705-200306). DAk RS -
0706-200104) it w24 S Al ke s FRE A
kAl LRI o b 4l .

12 [R5k &

LC-10AT B i AR Ea 354 . SPD-10A S84l 5%
HARE 2\ N-2000 (% TAES: Wiyl K228 A 15 B
THEAMRAR; KQ-600DB M ¥l HHia: Riih
AR AR A BR A W) SENCO Mgt 78 kA BigHAER}
HHWAT; FZ-102 RNl KA RIS
HWAF; TOL-4 REOHL BHUNCRAE RS AR
Al; FA2104 BRI 7R RIS HEN LR CRA R A A
SHB- [l B A /KK R OEREER) AR A ) .
13 ik
131 R AR iR A EL

LT RS, s, BT, &£H. B
FREU AR T AE i 1,09, R R 75 4 Bh A B FH — e W I
R PE I WA I S BT A, SR BB 2 e 25k
Gila, WK OB, SE0LiE, KT,
T 28 w5 OB B Ao AT ARSI, T AR AR A ) B
He WK NHER TR, BRI
A VOREE . ZREIR P . ¥R p HE 2% R 25 0
ORI, FEAE R AR SRR, R L AR
TP BU(X) B A TR (X2)~ R SR R] (Xs) =A% 5
BT B PR R M BRI DR 38, R A AT AT
Wi )N 153 A, 6 ECE AT A
132 ATy
1321  fapEstE

i 4 SHIMADZU VP-ODS (150mm X 4.6mm,
4.6pm); FishA: A(78%)RK: LIR: = Z.11%(230:2.4:0.3),
B(22%) 4 H ¥, ¥idk: 1.0ml/min, gk 254nm,
FEf: 30°C. fE B T L1 T M T 4
FEER T 1.5, @i dhbs TAE M2k, BIgIER
otz L1 T AMK T 2000,

1322  frifEdhg el

R SRR L 1) R R okt L 23 A 7.2mg A
6.5mg, E 25ml Z&EJH T, 1 pH9.0 MJE/K L8 R 20
VR TR G BRI o RS A O R RS IR 20 4
6+ 8. 10!, ENGAHE G, Wl L0 AR 4y
fHo CAHERERE (1 ) ABEARKR, W ALE ) AL bR bR
i S R s (B ol VR S A e RN IS I = o
Y=906150X+40645(r=0.9998) FI1Y=472718X—53457(r=0.9996)..
1323 PEalah i il &

R a8 R THRIBOR 25ml, B e A KL 40C R
R, H4 NaOH Wi 75 pH HZ= 9.0 (M 2 {5 &

K BEERFE R, RE 201 2000r/min &0 20min, Y
VEW, KB EI K, 3, FH pH9.0 LK
RS 25ml, BA), £ 0.45um FLIERLE, %
F o RS HA B S S, J% R4 e (0 4 1R
el T AN 51 WS DR = Al =g

2 HER59H

21 AP R T RO SR A AL

HRH B IR 38 RS, 75 R 1) R 1A 808 7 Y
T &AM, YDk e TPk 5 20~40 H. W
RLEE 10:1. ZEAF S H25%. il pHE N 5. B
TN 300W . S U 1] 30min 5 4 SRS I 4 11
22 T &M TRER

K 2 A8 AR I BV AT TP, T8 vl X
T b ) 1) T B 22 S g R R AN, 285 VP90 Jis T
THI DT EARLI PR SR TRAEND
BT ARy, HAERBIY N 0.5, PEIT
P& Fa 0 (1 e KA N 2 IO B AT 15— 1k, 48 A
T 00 s N < WO 20 = 7 N W

ZEArHRPR =(0.5 X 100/ FF: it fse K 1) 7 B i) X R T
i +(0.5 X 100/ B i B K AR T 7 ) X R TR
2.3 WM AR SR T E BRI TS
231 WP A> BT 5 S R g R

1 WEERREEKEE

Table 1 Variables and levels in the three-variable/three-level
response surface design
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Table 2 Arrangement and results of the three-variable/three-level
response surface central composite design
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5 0%%)  ThEW) IfE@min)  (mglg)  &R(mglg)  fEFR
1 1 -1 0 14.88 7.16 79.28
2 -1 -1 0 13.40 6.57 72.06
3 0 0 0 17.98 8.99 97.64
4 -1 0 -1 14.27 6.68 75.01
5 0 -1 -1 15.47 7.51 82.78
6 0 0 0 18.45 8.93 98.58
7 -1 1 0 13.40 6.69 72.72
8 0 -1 1 16.93 7.79 88.25
9 0 1 -1 16.35 7.98 87.72
10 1 1 0 16.89 7.35 85.74
11 1 0 1 18.04 8.46 94.91
12 0 0 0 18.53 9.15 100.0
13 1 0 -1 17.49 8.53 93.81
14 0 1 1 17.54 8.60 94.32
15 -1 0 1 14.61 6.92 77.24
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Fig.1 Response surface and contour for the weighed value of
yields of strychnine and brucine as a function of ultrasonic power
and ethanol concentration
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Fig.2 Response surface and contour for the weighed value of
yields of strychnine and brucine as a function of extraction time
and ethanol concentration
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Fig.3 Response surface and contour for the weighed value of

yields of strychnine and brucine as a function of extraction time
and ultrasonic power
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Table 4 Comparison between ultrasonic-assisted extraction and
hot reflux extraction of alkaloids of Scmen Strychni

St FESL AR R BRI SERT

il (g) (%)  INE(min)  ER(mglg)  1REUE(molg)
BAMRI 1.0 32.3% 37 18.75 9.24
AR 5.0 65% 180 19.02 8.53
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