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Optimization of Extraction Technology for Effective Parts from
Sophora tonkinensis by Orthogonal Test

MENG Mei, WANG Hua-yu, REN Yu, ZHANG Wei-yu"
( Changchun University of Chinese Medicine, Changchun 130117, China)

[ Abstract | Objective: To optimize extraction technology of effective parts from Sophora
tonkinensis. Method; Taking the content of total alkaloids as index, with extraction time, extraction times,
ethanol concentration and amount as factors, extraction technology of total alkaloids from S. tonkinensis was
optimized by L, (3*) orthogonal test; With the content of total polysaccharides as index, taking the amount of
water, extraction time and times as factors, extraction technology of total polysaccharides was optimized by
orthogonal test. Result; Optimal extraction technology of total alkaloids was as following: extracted 2 times with 6
times the amount of 70% ethanol, 1 h per time; Optimum extraction technology of total polysaccharides was as
following: extracted 3 times with 6 times the amount of water, 1.0 h each time. Conclusion: This optimized
extraction technology was stable and feasible, it was suitable for industrial production with a good prospect.

[ Key words ] Sophora tonkinensis ; total alkaloids; total polysaccharides; extraction technology; orthogonal
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98,45 IE 2SI 2 1 AR BOR AL i 4R I T2

RSN R W R U T o R A O S
AR ARSI A3 B LA R A R B B 3
B, R I IE 3850 0t 3 2 0 % PH e 4 v 1 AR AT
BB HE I T2

1 ##

UV-5100 #I484h-1] UL 43 606 B 3 (1 o MY
AR ), AR2140 Y Hy F K (Mg 45 8 -4CF £
IHA B F]) L JAS103N A B 7 K (il R AR RS
BB AL BT BR A ] ) , DZF-6050 B 1125 T4 46 ( 1
g —fE R A B A F] ), DHG-9140A Y, $1f6 JH 5%
TR ( EIRRE 2 S i A IRA R .

D-JC/KHi g 35 S o B (P E 25 5 AR
R BT, 24 B SR 110833-200904 , 110805 -
200508 ) , Ll AR T e R A 2R AR A E]
2 KA B 2 K2 S B & 2 R % e
FHE Y 8 EE B Sophora tonkinensis Gagnep. )T H R
R 25 o K538 2 Br 4l
2 HiEEHER
2.1 BAY0E S D
211 X ERR ISR A A BRI R R A ey
SR R 2 1 mg A E M, E S mL &I, n
B I B 2 20 B $25) B AR
2.1.2 il AE e d s B ZREIRY Y
0.05 g, K5 % Fro, B 10 mL &b, i B s g O
iRl e I I
2.1.3 KR AR IO S 00T RV S
LT B RS IR E B S 4 mL A= G e
VW 6 mL, & 2 min J5 8 T4 2F R 2 hy,
O3 W= e 20 W, 5 AR R0 o 25 1, SR R
Hh-0] L4 06 BE 2 F 300 ~ 800 nm 4, 25 R AE
413 nm Z0A S KW, i € ey [ 25 ) 2010 45 Ji B
FE BRI Ry 415 nm, 2545 AR EE R B e D
TEWK 415 nm,

2.1.4  PruEfh L dl g O B IBOE 200 IR
VW 0.04,0.06,0.08,0.12,0. 15 mL, 4> 5 & H 5
HETE R, #3500, AR B I VA 4 mL
=L 6 mL, B 2 min J5 & T2 e 2
LR 2 h A I G e SR, DAAH I R O A
F1, T 415 nm ZhWE WOGRE (A) , LA A SR A R, %
HEOGh B m MR OBE W R AR AR, R RA R Y =
0.081 9X —0.030 6(r=0.999 6), 3 0 22 4 ¥ o 7
33.44 ~83.61 mg-L LR IFLMELR,

2.1.5 MHHEIRAE FREUE —FEA 3, i 2. 1.2
T 77 i A 3 T R, ORI AT S R e 4

REEYH RSD 1. 2% , R WK % B R AT
2.1.6 FHEMIRAE  HUE ARG 6 4, 3 2. 1.2
T ) £ A v R, R R AT A R, A R R
Ytk RSD 0. 6% , R I ik EEME R
2.1.7 FRoEtERE  WUE g, 0 T E
IR CE 0,10,20,30,60, 120 min, 4% 2 3 47 & &
LA AR RSD 1. 2% , I R A R E
/DAE 120 min NARE .
2.1.8 [l RS RS N A A Ak
VET6 1y, 40 SRS 28 I AR W % BEER 0. 027 8 mg,
VL HEAT B 0 A, TH AR ISR, 45 2R A A W
SE- 349 (8] e % 100.99% , RSD 1. 02% , 32 B It J7 1=
AT
2.2 BZBER SR E
2,21 XFBECE WA A U 2 OE X R 2
5.00 mg, K5 % FRE , B 10 mL &, 025 B K%
fil IR B R 20 4850, R4S
2.2.2 fERAE WSS Bub ZARERIRY Y
0.05 g, K& B FRaE, In A 10 mL 2 5 F K ¥ i, Fr o
Jor i, R A 30 min iR 2R SR FERRE B,
FB TR IR B, BE AT, U AL, Al AR
B2 ¥k, BRI 20 mL, /K2 INJE/K £ B2 40 mL, 310
YREE (A Wk 80% L, 43 000 remin B0 15
min, 2% % FIE W, ULIE N 80% £ MEVE 4 2 W, A
EEFOKEM, 250 mL B, HEE T RERE
ZI 8 5 AR
2.2.3 R YRR IO AR T R O
B, ERIERE D A 5% KWW 1 mL, H T
A1 MAMRERER 5.0 mL, 4% 30 s, & F 3k /K ¥ Hon
P15 min, 37 BVE T KK 24 30 min, 3257, LU
FHRL IR R R 25 1, R 2R Ah-1T L 43 ot o B VL T
400 ~700 nm 17 4 P A B 0 E K kK
625 nm,
2.2.4 ARUEMILAEIE 3 R R I IBCR 2 A X
FRAH W 0.4,0.5,0.6,0.7,0.8 mL, 4> % & F 10
mL B, 0 B K OB B2 B A
KRR E AR WS 1 mL, 4% 2.2.3 WK J5 i 4k
LT 625 nm PR AR E A, LA B AL BR X B &
Jo b e Ok R AR bR A IR R Y = 71.265X -
0.050 3(r =0.999 5), &KW &£ HETE 0.004 7 ~
0.009 4 g- L™ "R R BRI,
2.2.5 MEHEIALE FRIUE —FES 3, i 2.2.2
T 5 vk A i R, ROR AT R . 4
B Z B RSD 0. 59% , 3R WAL 350 %5 B R4
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2.2.6 HmEMWIKE  HUE AR 6 ), 1% 2.2.2
TR J7 12 i g A VR ARVE EA T S RIE L, B2
B RSD 0.79% , KW 7 vk 2 M R4
2.2.7 FEMERYE WO S, ol TR
\EAE 0,5,10,15,30,60 min, 43 #F 47 & &£
E SRS ZHER) RSD 0. 66% , 3% B 45 it 1 W 7
60 min NF2E .
2.2.8  [IfCARGRE RS IR R A R
WU 6 Dy, 43 SRS % I A HE AR X B 0. 047 mg,
W PEAT S R E TR R, 45 R B2 RF
W % 101.0% , RSD 0. 84% , 3£ W I J7 ¥ Fa 8
CE
2.3 I EARRBCT Rk
2.3.1 ORI E S FRIBOL Z AR T 3
By, 545y 100. 0 g, 435N A 8 A 5 AR B4 £ h 90%
80% ,70% ,60% ,50% M) L TEVEW , =290 2 h J5,
PRI 2 Y, R 2 he iU, A I IR, B
Wl TR R L, FiE 2. 1.2 TR 5 i i 4% i ik
i A R, T L SRR R AR WS, A5 R RIR
0.989,1.106,1.936,1.207,0.819 mg-¢g ', %W &
BEAR AR B T0% I, 32 By vh B A ) e e I
R WO O ARk 60% ~80%
2.3.2 EzxiAgmiit  DLAAEY S E RS, R
I Ly (3") IE 2SR 50 % 58 S WA LA B T JH o
F2 BCIS 0] K 4 O EIO T AR B AR P iR I T 2
S, oy BRI O iy 2588, By 100. 0 g, 4% K 3R K
R (R 1) BB AR HEAT Sl FE S R, £
ORI, A JF DB, D80 ok 4 2 T I g B AR
W, IR HE AR W AR 2, 07 Z 0 WAk 3,
F1 LERBEYERNIZEXZRBERAKTF

£2 LERBEYHERIZEXRKERH

o, A 5 c oA e B
/mg-g”!
1 1 1 1 1 1.197
2 1 2 2 2 1. 898
3 1 3 3 3 1.736
4 2 1 2 3 1. 901
5 2 2 3 1 1.838
6 2 3 1 2 2.527
7 3 1 3 2 1.595
8 3 2 1 3 1.109
9 3 3 2 1 1.007
K, 1.610  1.564  1.611  1.347
K, 2,089 1.615  1.602  2.007
K, 1,237 1.757  1.723  1.582
R 0.852  0.193  0.121  0.660

®3 BREYBRERRIZHESN

VETS s$ f F P
A 1. 094 2 40. 52 <0.05
B 0. 060 2 2.22 >0.05
C(iR2) 0.027 2 1.00

D 0. 670 2 24. 82 <0.05

A B c D
KV ZERR L R 34 JL e ] PRI
/% /A /h /R
1 60 6 1.0 1
2 70 8 2.0 2
3 80 10 3.0 3

BB B, R0 1 SR R R T E AR
FHIERE A £ BEAR R 43500 > SRR B > finfE & > 2 HL
BF ), DA A d5c /N 1) C BRSO 5 22 T 0F A7 O 25 4%
Mro KB A,D AEMNRRTZEA B EEZ W, 7
E G AR B W R R I T2 A,B C D, RN
6 1 i 70% L BEFRIL 2 W, Bk 1.0 h,

2.3.3 BUELER O FRER 10 £ Ak Oy 25 4, 7 AR ik
FIEREC T 04T 3 YR E S 56, D8 e 4, T4, T
.48 -

H:Fo05(2,2) =19.00(% 6 [[]) .
58 W T 29 48 B i 2,366 mg - g7, RSD
0.38% , BLWILEE R T AR E W 1T,
2.4 WG REBZHRRT Z0ML
2.4.1 FEARBBGT LSS 55 R,
L, (3") IERRIATIRE . 40 BIFKIL O 1y 2541, 4
73 100. 0 g, %K K V-3 (R 4) TS FiE17 K
BB, e, AT DR VR A AR T T
e, R CH RS RWES, L0 I
%6,

F4 LEREESEENIZELTREREZERKTE

K- ! ’ N c
K &/ % & B ]/ h 2 HUEL/

1 6 1 1

2 8 2 2

3 10 3 3

LU M 2 WY 52 0 1 AR B T 208 R A
IR g i UK > 48 B ] > fin ok B s UAR (B fe /s
(1 D 2R iR 22 I 477 22000, R BE B IR &%t 6
ZHHRIT ZA B0, C IR X R IT 2 HA



w5 A 1L TR A AR A R R T

£5 LERESHBERIZEXIRBERHE

o, A 5 c b BRI
/mg-g”!
1 1 1 1 1 0. 563
2 1 2 2 2 1.931
3 1 3 3 3 2.754
4 2 1 2 3 1. 980
5 2 2 3 1 2.158
6 2 3 1 2 1.363
7 3 1 3 2 2.371
8 3 2 1 3 1.338
9 3 3 2 1 3.306
K, 1.749 1.638 1.088 2. 009
K, 1. 834 1. 809 2. 406 1. 888
K, 2.338 2.474 2.428 2.024
R 0. 589 0. 836 1.340 0.136
6 BREZBRINIZHESW
B3 SS f F p
A 0. 609 2 18. 455 >0.05
B 1. 171 2 35.485 <0.05
c 3.531 2 107. 00 <0.01
D(i#2%) 0.033 2 1.00

N ETE RS A IIWESEN W E S A R g (TR PN
ZHERAER T A A B,C, BV 6 {5 KR 3
W, R 3.0 hy
2.4.2 WukilEe  FRER 10 £ ELAb U7 25 0, AR ik
MBI T84T 3 UG IE S 50, 0 e 4, T 0, U
B Z B R BCE S 2.786 mg - g7', RSD
0.90% , KWz T2 & 17,
3 itig

b3 T & PR 2 B, #h IR 42 B, UK A & 4 K

Fe L BE TRV 8 3 O ik, kL 2 T R 9 R
JI A S A P R ey, K RO SR U A B 2 hE
B R . TR RIS B E B B, 23 )
X B A B A T R A = G e R AT
5, A R R WA HAR 2 F AR R A 15 D0, pH 7. 6 3%
JBG A R VA T R R 4 mL B A SRR R FEHE N
P, B2 R 2 E i O R, S ECA T RS TR
HAb AR T, =@ P e &5 3 6 mL
J5 A BEARTEE , T WY G IE RV RT K A S R M ok
A28 SRR ZE e 4, TR P A B R
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