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Study on Different Extraction Methods of the Toosendanin from Fructus Toosendan

HU Fang, WANG Huijuan, LI Li, ZHOU Ying*(College of Life Sciences, Guizhou University, Guiyang 550025, China)

ABSTRACT: OBJECTIVE To study toosendanin extraction methods in Fructus toosendan. METHODS The toosendanin
was extracted separately by the water bath extraction, soxhlet extraction and ultrasonic cell crushing extraction. The content of

toosendanin was determinated by HPLC. RESULTS Using orthogonal experiments analysis, the optimal extraction conditions

of these three extraction methods were as follows: DThe water bath extraction method: 50 ‘C, 80% ethanol, extraction time 2 h,
ratio of material to solvent 1 : 30; @The soxhlet extraction method: 85 ‘C, 70% ethanol, extraction time 7 h, ratio of material to
solvent 1 : 20; @ The ultrasonic cell crushing extraction method: 250 W, 70% ethanol, extraction time 45 min, ratio of material
to solvent 1 . 30. CONCLUSION The established methods are simple, reliable and reproducible, which could provide some

data basis in a comprehensive study of Fructus toosendan.

KEY WORDS: Fructus toosendan; toosendanin; extraction process

JIIBR-F Fructus toosendan EMREMEY) Melia
toosendan Sieb.et Zuce. [ T-H R sz, 1z 2y
AN WA, SN AR, S FRE AL G TR A
N 22 VR 7 i s oy 2 — 13, —E ROk,
HOREAE R A& A ECIR R, SRR B
PR LA IR AR . PLREEZR . 07O A
PRI R R

H R BR 25 P Y 3= 2R R R ek, &
SSRGS . H A PE S Bk, (2R
) e 5 N BR R AT AR O 5 P P 2 pi
A B0 NV BR 0 2 P s L S 92t L R 2 AT
Lo, NI 5 BE 219 . P LA ZR G LAk
I 206 I v N PR @ AT R I E ¢, LU
HARE N N IBR ¥ B R G R HE AT 2 5 1) Tk
1 #MR5EE
1.1 Mk 5]

JIBRF Gl st 2 AR A, 5
071201) FH 5t 1 H B= 27 e AnT i s 20852 %5 2 A Melia
toosendan Sieb.et Zucc. [T BRI 5o ) 1TBR 2554
M (A2 AR R A RAR, s
090219, 4% =98%). HIEE N ikal, JAhii)
Bk oy pr 4t
1.2 T

JY88-TIN 1Y 5 3 4 M K AL (7 e 24
IR A PR A7) LC-20AT 5y 0B AR (0 15X
(HA S, Fif SPD-20A #AMIMIZ%): RE-52A
PR T e 2 AN (B 2R AR AR ) )

2 HFEEER

2.1 JIBRZES ERNE

211 & BiS4E: Diamonsil Cig(4.6 mmX
150 mm, 5 pm); WAIAH: FIEE-ZK(56 © 44); Al

P E AR T 255 2010 4F 12 H 55 27 %55 12 )

WK 215 nm; FiH: lmL-min'l; FEVR: 25°C;
HERE SR 20 pL, FR MR ) BRI T R SOA
&+ 3 000,

2,12 IR ON) RO I TC R PR L
5.2 mg JIBKZE X B, s s g, 19 2
520 pg-mL " % S VA o K B U 0.25,
0.5, 1.0, 1.5, 2.0, 2.5 mL, 7% T 10 mL &
b, s AR E BB 2R E A 13, 26, 52,
78, 104, 130 pg-mL™" {9 )1]HE 2505 B R
213 MRS E S FREC S g IR R
(L 40 H 1), 1 H 70% L EELE 70°C T K HEH3 h,
P PRIOR L U8, WORIRAEZE T, ] 10 mL 4 H i
WEEL 0.5 mL E 7228 5 mL, £ 0.45 pum FHfLIE
JEEL 8, - HBE IR %

214 FpdEMEmdls B “2.1.27 TR 6 AT
W RE DU 5, e ST A . DAVETHIAR Y (Y
JEARFA IS E) 2y 8.995 min A1 11.053 min [ 94N 1B
A o S AR TN AR 2 RN B X EAT 2k [m]
1, B3 7 REA Y=10 022X-3 066.7, r=0.999 5.
JUASRZE 0T FE T R s 11 £ 05 1 L 1

215 UISKEE R FCHIWREE N 13, 52, 130
gL 1R 220 B AR, RN P SR
3, R G5 RAR, Ty E 3 IR
[ RSD 205110 0.41%, 1.73%, 0.97%, F£WIMY
AR R

216 FEMERE B T 0,2, 4,
6, 8, 10hHEFEMIE, 45581 RWEIA RSD N
1.03%, R 10 h WEE .

217 HEMRAE REEWHEUE R 5 0y, B
50g, % “2.1.37 LURJEAER, #EFENE, 455
JIAR TR RSD N 1.74%, FHIREENER I .
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Fig1l HPLC chromatogram

A-control; B-sample

2.1.8  [APRCRMGE R HAIRE R IN E . 1%
“2.1.37 WUR T ikl A s i, IR R
#336.99 pgmL™", Ky B HUZMHA 1.0 mL 9 £,
I3 AN — 7 8 H) )R TRV W, BLAMR TR
B, R, gPRILE 1.

RS BRI E £ R (n=3)
Tab 1 The results of recovery test of toosendain(n=3)
SEIFTVANNY/ VA /A 5 VA [l & YA 3]

T T g % WA/ % RSDI%
36.99 78 4475 99.91
36.99 7.8 4624  103.24 101.47 1.65
36.99 7.8 4536 101.27
36.99  39.0 7916  104.17
3699 390 78.48 103.28 103.82 0.47
36.99  39.0 79.03 104.00
3699  78.0 11930 103.75
36.99  78.0 118.02 102.64 103.35 0.62
3699 78.0 11920 ~ 103.66

2.2 JIBR7 NIRRT 250
FENIBE1E 60°C F-14 3h, B, ik 40 H
i, AEAFE AT -
221 JRIE RRHUFES 5 g, fEKIGEEE PR
1k, PR BRI R 47 25+, FH 10 mL 4l 1 i i
iRt J5H 0.5 mL sE % 5 mL, 48 0.45 um T fLIE AR
YRS, W NBRF IR S E, R R
R (mg-g YRR (ERDIEHBRMILR L, I
PEWLRE, CWEIREL . WPERT) . R LLAE % 52
KIZR, DAIBCRAE A PR FR Ar AT IEAS Bt
R A RN 2 B3k 4,

F2 KEEEZRRBEZEAFER
Tab 2 Factors and levels of orthogonal experiments of the
water bath extraction

% WEIC W% I ¥ /h L t/grmL ™!
K1 50 70 1 1:20
KT 2 60 80 2 1:30
K3 70 90 3 1:40
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R3 KBELOGHER KB ERX
Tab 3 The results of Lo(3*) orthogonal experiments of the
water bath extraction

S REC K% IE/A *MitE/ %1&%/
gmL mg-g
1 50 70 1 1:20 0.842
2 50 80 2 1:30 1.036
3 50 90 3 1:40 0.776
4 60 70 2 1:40 0.710
5 60 80 3 1:20 0.803
6 60 90 1 1:30 0.744
7 70 70 3 1:30 0.739
8 70 80 1 1:40 0.814
9 70 90 2 1:20 0.772
B 1 0.885 0.764 0.800 0.806
B 11 0.752 0.884 0.839 0.840
BHIIT 0.775 0.764 0.773 0.767
W% R 0.133 0.120 0.066 0.073

R4 KiEFEEZRRT EZ0H%
Tab 4 The orthogonal experiments analysis of variance of
the water bath extraction

BSES i 2 J5 Al 5 Hh ¥y % Fth
W 0.030 1 2 0.0150 44597
WRE 0.029 0 2 0.014 5 4309 6
B EE 0.008 0 2 0.004 0 1.188 1
A (] 0.006 7 2 0.003 4
R 0.073 8 8

e Foos(2,2)=19.0, Foo1(2,2)=99.0, Fo1(2,2)=9.0
Note: Fo.o5(2, 2)=19.0, Fo.01(2, 2)=99.0, Fo.1(2, 2)=9.0

M 3 e RAATTAN, 5 DRI 25 52 it ol b i
JEE >R >0 L > P ] o 38 e LU 43 AT 78 S 36 41
T, MR TZEMAEE 50 °C, 80%LEE, $EHL
2h, BHGLEHA 10300 &5 2o NI
KB SEUL I R R 45 W — e, HxER
NTE R

P E BN 255 2010 4 12 F 55 27 555 12 )



222 RIRIEHBUE  FREUFEM 20 g, $REL 1K,
PO IR AR 25T, ] 20 mL 2l HF i g s
B 0.5 mL SEZF] 5 mL, £ 0.45 um FLIE MR L 3
Jei s ME NI IR B B, 45 R DA EL R
(mgrg )EIR. FERFEHGEIM F, DRI
B, CEEWREE. PREUR VRN B SR, DASREL
BAE VPN TR AR IEAT IEAS Wk, BT s &5 0
*Ksrk.

F5 RR{RBEEXRKBEEATX
Tab 5 Factors and levels of orthogonal experiments of the
soxhlet extraction

ESI S I 1)/ WEE% g/ C
K1 5 70 80
K2 6 80 85
K3 7 90 90

£6 EREIUE LGHEXRKER %
Tab 6 The results of Lo(3*) orthogonal experiments of the
soxhlet extraction

SR I [E]/h WE% T W H/mgg !
1 5 70 80 0.686
2 5 80 85 0.867
3 5 90 90 0.860
4 6 70 85 0.961
5 6 80 90 0.611
6 6 90 80 0.742
7 7 70 90 1.041
8 7 80 80 0.988
9 7 90 85 0.848

B 1 0.804 0.896 0.805

K1l 0.771 0.822 0.892

SSTiERINN 0.959 0.817 0.837

7 R 0.188 0.079 0.087

RT FRBIGEERRKEF 20k
Tab 7 The orthogonal experiments analysis of variance of
the soxhlet extraction

FSES i 22 3F J5 Al EREEY;y By # F Ik
I ] 0.060 2 2 0.030 1 0.7516
WS 0.0118 2 0.005 9 0.1472
i 0.0115 2 0.005 8 0.143 8
W 0.080 1 2 0.040 0

TE: Foos(2,2)=19.0, Fo0i(2,2)=99.0, Fo(2,2)=9.0
Note: Foos(2, 2)=19.0, Fo.01(2, 2)=99.0, Fg(2, 2)=9.0

HHEE 6 B2 R AE RN, £ R3S i 100 ok I
(> >R o i B BT 7E s B0 451, M
BT ZHRMHERE 85 C, 70%L 0, $2H7h, ¥l
WL R 11200 07 250 B 50: NS 2R AR L
P E BN 255 2010 4F 12 A5 27 %5 12

IR R 85 RIAT e s, AERARE.
2.2.3 HARERAMBREERDGEL  FRIRFES 5 g,
PRI 1 R, B ERIORR Rk 4i 25+, H 10 mL
2l A R S5 0.5 mL E A% 5 mL, 28 0.45 pm
TALUE RO UE IS, W B IR R S
G PRI mg-g™ Hon. E LN 35 BB
b DUE SR, BB LG, EEIRIIR, LRk
JEAENHE S ZR, DLRIBCGEAE N PR R AR 2EAT I
ATV, T A5 R Wk 8 £ 10,

* 8 MMM E R BUE E R & AR
Tab 8 Factors and levels of orthogonal experiments of the
ultrasonic cell crushing extraction

[K % W% BflA/min RHB/gmL ShR/W
K1 50 30 1:15 200
K2 60 45 1:20 250
K- 3 70 60 1:30 300

RO AF A BERIGE LGHE X RB LR K
Tab 9 The results of Le(3*) orthogonal experiments of the
ultrasonic cell crushing extraction

i) A i L gy SRR
gmL mg'g
1 50 30 1:15 200 0.504
2 50 45 1:20 250 0.626
3 50 60 1:30 300 0.655
4 60 30 1:20 300 0.668
5 60 45 1:30 200 0.853
6 60 60 1:15 250 0.806
7 70 30 1:30 250 0.799
8 70 45 1:15 300 0.831
9 70 60 1:20 200 0.838
oiE 0.595 0.657 0.714 0.732
KE I 0.776 0.770 0.711 0.744
WEIT 0.823 0.766 0.769 0.718
WZR 0228 0.113 0.058 0.026

k10 A R AR BUE IE 2RI 7 £ AT &
Tab 10 The orthogonal experiments analysis of variance of
the ultrasonic cell crushing extraction

HZE mzEFM AmE BE F Lk W
W 0.086 7 2 0.0433  87.596 1 *
I ] 0.024 7 2 0.0124 249972 *
BLE L 0.006 5 2 0.0032  6.54190
i 0.001 0 2 0.000 5
s s 0.1189 8

‘}I: F0_05(2, 2):1907 F0_01(2, 2):9907 F0_1(2, 2):90
Note: Fo05(2, 2)=19.0, Fo.01(2, 2)=99.0, Fo.1(2, 2)=9.0

HIZE 9 B 22 RABATAN, 2% DR Z S B0 b ik
> (] >RHE EE> D) %2 o T B0 M 42 5256 45 A
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T, MR T2 EMAL A 250 W, 70%L 0, $RIX
45 min, BHELLR 10300 &7 2050
6B 75 U A0 MR A B SR S IO I BR R N, e FEE N
I BT 3 0] i B AT Yl 2 M 0
2.3 T ERMMRAE

PLIEAS SEE0 1 B T &S Bl AT 0 e R 5
HEEM S WK, SRR 1. BEw N T
SSHOHAT RIS, FRIE R E .
Rz 3MBIF EERKIERKE

Tab 11 The orthogonal validation test of these three kinds
of extraction methods

B P /mgrg™! RSD/
W7 o
41 42 413 44 4ls PHm %

K 1.050 1.062 1.076 1.063 1.032 1.057 1.6

RICIREGE 1393 1.345 1330 1328 1.349 1349 1.9
TR 7 VB AN
BT EUE
2.4 LT B EEHIE E

TEFT A3 2] 0 B LS IS BN, KA
TR 75 J5¢ AN oy B S IOV AT 4 BRI B A
S “2.2.17 R “22.37 [MELHGERE, MR T2
BREAT 3 UCPATIRE . T AR ICE R P 2 1
DL 2 AT 3,

0.880 0.877 0.871 0.901 0.861 0.878 1.7

1.6 ,
1.4 F 1.355 1. 402 1. 416
- 1.2F _
-,3,,]0_ 1. 057
E -
_“_08
Z 0.6
E;A(].fi-
0.2
oL I . B . B . B
& - /N VY ik

PEHCH
2 RBEFRM T FRIREL LR
Fig 2 The comparison of the optimal solution extraction
times in the water bath extraction

- : .95
LOr o grg 0.916 0. 936 0. 950
0.9}
T 0.8+
o >Ir
= 05
= 0.4F
= 03¢
e
0.2}
0.1}
0 " — :
— = Mgk
HEHL

B3 AR AR R AR T R RO
Fig 3 The comparison of the optimal solution extraction
times in the ultrasonic cell crushing extraction
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NIRRT 0T B AR B L, IR R I A A0
Mo, It RIREE AL, LSS G A T AR
SE A R B IBORE b v 00 )R 35 1 1) X0 o i 1ok 43¢
PEUIREL . ERARSAET, KB IEEEE 2 &K
RIRT, 7 7 5 A A A SR AR B — Ik L
3 itig

NSRBI — R A s, —BBK
DA VBRI R (R B U SN 22, AR S0 1 U0ORT )1 BT
HEAT MR AR T2, 133 3 Mg 720
TR, W T IR A SR IUSORH T AT,
IR NS I E— P FOT R AR LSS, R
W PR T S I PEER HEAH N S H5

KRR AT T AP 7, S
3T 22800 50 C, 80%Z M, $#LHL 2 h, K
EEoA 1030, $2HL 2 Ko IXPEAEASTR BEARAN T In
WA, P33 4 h BEM 1 g IR 5 sk
3 1.355mg JII B2, RSD 4 1.6%. REFLHFERT
WK, HR R AR B AT, R
BB H B AT M A, %S T2
LA 85 °C, 70% L0, HEHL 7h, BLALL
J1:20, JIBREKFIEECE 1,349 mgg™,
RSD 4y 1.9%. 75 U5 40 M fn 14 BOE B B i T 2
ZHN 250 W, 70% T, $EIX 45 min, EHE LK
1130, $EH—, NBERFEIRECES 0.878
mg'g ', RSD N 1.7%, %343 5o bE b B B 5
AR, ARSI R, AT R SIS S SR
T

i bprik, AFEFRICT2H % B,
T4 Ja (R RIE RN AR 7= v n] AR 4 2 AR 4 A 1 4 i
PEHOFVEIAT . TR URAFSE, £ H T8 )1 R 2 B
SRS IR RV, AR IR 7 o )R R 3R T 2 28
FHAT — A, XX T4 5 BT 1 RS0
HiIEF1EH.
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