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[ Abstract |

flavescens from Fushubao gel. Method: Taking yield of matrine, berberine hydrochloride and extract as indexes,

Objective; To optimize extraction technology of Phellodendrom chinense and Sophora

single factor test was used to choose extraction method, including water boiling method, ethanol reflux method and
ethanol percolation method; Orthogonal test was designed to optimize extraction technology of P. chinense and S.
Sflavescens from Fushubao gel with extraction times, extraction time, the amount and concentration of ethanol as
factors. Result; Ethanol reflux method was selected, optimum extraction technology was as follows: extracted 3
times with 8 times the amount of 50% ethanol, 1.5 hours each time. Yield of total alkaloid was about 2. 47% .
Conclusion ;: This optimized process was stable, feasible and reproducible, it could provide experimental basis for
extraction of active ingredients from Fushubao gel.

[ Key words ] Fushubao gel; extraction technology; orthogonal experiment; Phellodendrom chinense;

Sophora flavescens
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Waters2695 U 155 250 AH €2 3% A% ( 32 [ Waters) ,
Shimadzu Aux220 #1453 #7 K ( H A B ), pH 1T
(Mettler Toledo) ,300 g #%#E3L DFY-300 & 3 H 25 8
TR VL TR0 T AR R MR AT FR A D)

ERIR/NBERK | 75 2 Aot BE S (H 20 A
SR BT, it 4 Bk 110713200911, 110805-
200508 ) , B A (= Ho PO I] 445 110121) , 952 (F= 1
L5 45 101206) #04 [ 5K s 1l % 0 h 251K A
AR ] 25k s b R R B 25 SR A HE R EAT A
SE G (b E 2 8L) 2010 4 fig — ER AR DG I T
Ko LNE B BN (O Al F AR R X R 43 b 4l
2 AEEER
2.1 FEWMHIAS SRR U R A K R 4
e R R AR Y A S 4R U A K
PEVL R KB W REAR L R AR OL I AR R
VLA BR B TSR R Y 5 {8 S A S
B4 KR B 3 7R R BUEA S TP RO
g1, AR TR /INBERR . 37 ST A% 2R B [ 23 0 6 A, O
e R BT
2.1.1  ZEERARECAR) R 40 LL70%
Ty o] i £ B 71, e by iy BIRR B AT 3 5
A (1:0.8)30,24 ¢, fin 8 ff ik 70% £ B i il
30 min, [IRPEIC 3 K, BK 2 h, B S BEW, W
Wl B, 70% £, B8 45 % 500 mL, ¥ 55 HH .
2.1.2 JKFUEAIRE(WE) WA HI 0 3 BRI 8
M1 S 30,24 g, i 8 f% 4 H,0 &2l 30 min,
FIAE 3 KB 2 b, G IF B, 030 E W 4, i 7K G 25
% 500 mL, %A .

2.1.3 B IESEIC(PE) Wny il 4 53 il AR e
1.2 B0k (10 H ) 30,24 ¢,/ 70% Z FEE 3 h,
BBWR N T0% FEWRHL 24 h, L5 mL-min ' -
kg ™' HURB I WO 15 A5 RS I, VR Lk 2B
1 70% &, T 5E 45 % 500 mL, & 45 1

2.1.4 XHSEWE S KSRGS THEE
0T S0 R R /N BE RO I S IS A i A ) o
B AR TR /N BE L v S BT VR B 43 ) Ol 0. 140,
0.009 98 g-L~" % A Sl I T o

2.1.5 iR /NBEG AL A WA KB B AE
W, WE ¥ ,PE W45 1 mL, 50y $E B 45 2 1%, 5303l
I 1% 512 B BEE WS mL 8 75 30 min, B, 4R
17 FP BV OE 25 F 10 mL iy, g ik G 2 W R 4k
UEVR 1 mL, #8050 R 25T 5 mL iR
FH0.45 pm G ALUE RS pE 2T, RIAS

2.1.6 EZHALA M AH F BB AL, WE,
PE W& 1 mL, & 03 2 UK 4% 2 4y, 23 2 /K s pH
Z£9~10, H=FHHER 6 K, HIK 20 mL, 7 J
OB, s ) 2 1, 5% i Tk 2 B8 il
il Fe % 2 5 mL &R, INTJCK SRR R 20 BB
5,08t B
2.2 FRER/INEERL S 5
2.2.1 a4 ff SunFire C, {4354 (4.6 mm x
250 mm, 5 wm), ¥ 3 AH P OEE-0. 1% H,PO, ¥ W
(85:15) , ik 1 mL-min ™", H: 9 30 C, &k K
265 nm , X B AR AR R 2 508 10,20 wl,
2.2.2 AMEXRRFEE IR BRI 2. 1.4 UK
AR R /N BE G X B L VAR 2,4,6,8,10 wL, A
A0, 4% 2. 2.1 BT (5 S 00 R SR F R 3 UK, D HERE it
AR A W TR AR AR, AR BT H 7 R Y =457 x
10°X =1.57 x10° (r =0.999 8) . 3 HA £k iR /)N BE B
1£0.28 ~1.40 pg LR XK.
2.2.3  FEAINE U IBCER R /N BEGR AR i v L 4
2.2.1 TR Jr A, 45 A R R /N BE T A 43 0 ol
762,633,483 mg; £h i /N BE B A5 R 4> A K 2. 54%
2.11% ,1.61% ,
2.3 WS ENE
2.3.1 i Lanbo NH, fAi%4E (4.6 mm x 250
mm,5 pm), i 3 A & E-TC K & BE-3% W TR 5 WK
(80:10:10) , i3 1 mL-min ", & % K 220 nm, 4+
30 C %) B B AR B2 R 10,20 ul,
2.3.2 KMXRRELE BRI 2.1.4 5K
S B 5,7,9, 11,13 L, 7 A %YL, 4%
2.3.1 TN A SR SR 3 IR DL R O R
AR bR, W T AR O AR AR, A BH O R Y = 1,022 x
10°X -0.035 6 (r =0.999 9), 2 ¥ fl 0.030 ~
0.13 pg.
2.3.3  MEEIE WROECRE 2 pE kv U, %
2,301 TR A S5 R ST E Ay B R 52,3,
47.3,24.9 mg, % 50 K4 B K 0.218% ,
0.197% ,0. 104% .
2.4 RN E KHEBE AE, WE, PE ¥ %
25 mL, B fHEZE KL Kz, T 105 CHIET
P85 h, O BT R AR Y A 30 min, BROE BT 12N
WA [ 450 22.3% ,28.9% ,17. 1% .,
R NEEI S = w, x 10 7°/30 x 100% ; 1% 2
AR % = w, x 10 7/24 x 100% ; [ % = W x V/
(25 x 25 il ) x 100% . Hf w, N4 BOK iR
MR /NBE & B w0, WM A S S = W o T
.47 .
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BB Vo4 BOR SRR F4 HEZRHFEH
A ESER AT, 3 MR O S BE R R kiR ss s F P
POk R we A 41.043 2 4.065 >0.05
2.5 TR ATy e —H o B 65.250 2 6. 462 >0.05
B4 9 1y, 0 54 ¢, 3% L, (3Y) IERR £ HEATIR c 10.914 2 1.081 >0.05
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] 2 2% 22 (K 3%, R A HPLC 0 i 0 b £ 1R /) B
Bl i S A IR A AR R FRAKCERE 1,
B ZHE AR IR 2,07 20T W3R 3,4,

®1 AFRERTEMESHRNIZEXIRBERKE

L A ] B c D Z R
e /h a3 R AL WOEL L 8 %
1 1.5 1 8:1 50
2 2 2 10: 1 60
3 2.5 3 12:1 70

R2 AFRERTER. ESNRNIZEXRERH

SEY R

No. A B C D
5%/ % /%
1 1.5 1 8 50 1.521 12.76
2 1.5 2 10 60 2.211 16. 05
3 1.5 3 12 70 2.432 18.48
4 2 1 10 70 1. 857 14. 02
5 2 2 12 50 2.213 18.20
6 2 3 8 60 2.471 19. 83
7 2.5 1 12 60 2.049 15. 80
8 2.5 2 8 70 2.315 25.98
9 2.5 3 10 50 2.303 20. 84
A 2.055 1.809 2.102 2.012
[ 2.180 2.246 2.124 2.244

K, 1

K, 2

Ky 2.222 2.402 2.231 2.201
R 0.167 0.593 0.129 0.232
W K, 15.763 14.193 19.523 17.267
K, 17.35 20.077 16.97 17.227
K, 20.873 19.717 17.493 19.493
R

5.11  5.884 2.553 2.266

TE - 32 SR W S SR S 4 R/ BE WA R S A 15 SR R
R3 REVHEBERTESN

Tr 22K W SS f F P

A 0. 046 2 1.586 >0.05
B 0.567 2 19. 552 <0.05
C(R2%) 0. 029 2 1..000

D 0. 091 2 3.138 >0.05

HF5(2,2) =19.0(F% 4 7)),
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D(iRE) 10. 097 2 1. 000
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W2 AB,C.D,, B 8 £ & 50% £ B 42 HL 3
W, 1.5 h,

2.6 RIFRE IR T 2T 3 KERTE
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21.34% . ULEALIER) T2 & 2 AT .
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