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Mpeik'?, BHRD AR ERS RER, EHR REA
(1. FEAFEHFR FHHLAH, LK 100700,
2. PHRFHEAEARABR TAEZELEE, LK 100700
3. LR AR 2 Ay A PR E) LW K ig 047100)

[HE]

B Ry S 2GR AR BRI, HEA T2 0 v S TR SR SC R A 7 T I A R RS DR . T ik DA R

WIB (P50 AT S B B RGBSR R FIR KA & 5 AR, SR IE AR IR 8 X S T2 (98 B M I €
T TR, SR B R B SR T AT S . B8R 0 WS SH0E IR e T2 0. 8% Bk 4
FERL2 A5 EB I, PR S mL - min ™' - kg™ IRIETE] O h BEDL T 2N BT 3 UK, BEUTHE AR K 60% ,80% ,90% ;7% T
B AN 6%o, F 60 CHNEL 20 ming L5 ALY T7 35S 1E BB IE T 2 R0 A0 1 7= T i T 0I5 YL v
TE AR, 17 ELIR AR 1 TSR 04 i, A00E 1 5K F R AR S 3 A , [ 8 At A B A 082 o

[ Xe&iA |

SOTWSTERT R 2 A 2w W, BAT
TERRING. It 75 s LR 2 T, i R
TR AR S b AR s AR s e s
PRI D), 45 7 i 2010 4R AR E B ARS8 1 5 AL
G, IR R A S O T IRATT R 25 K
FIH AR TR it B3, AR SCRLAE D5 v 2 TSR
WFTEXF 4, LAA SO805 A Wi (o S0 B AL v 5
i AR B AR R ) LA BOR IR T 1 -2 i K
KA R 2 W53 B vE e b, 0 HOGEEAE 7= T2,
BWE T2 W RS M B 0, T 2 AR AT I AL
FIRRA PPN, LA A it b S 41 i — ] £ 4 1
BT A BR AR AW TR
1 bR

Agilent 1100 I Z 25 i AH 354 (PUITHE , 2%
PSR ) S Ao TAE ki, Agilent 1260 % 544
WORH G TEA (DU TCHE , A8 BRI R ) K (3 T
VES , KQ-250B 8 7 1 VE % (250 W ,40 KHz) ,

T 2O IS (diE45 110805-200508 ) |, 41k
ZpEF B S (415 110780-200506 ) , 1 5 B % BE A
(L5 110784-200303 ) , 4 1k #R R Gl 4T i (L5

[FBH4HS] 20110228011

[(BEE€TB] EZREIH L H " Rl H K% 5 (20092X09308-

003 ,2009ZX09301-005 ,2008ZX09202-009 )

[BEESE] TR, R, B0 a2k 5 i 2 B fas il
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I SRR B W T2 WU T s 05 IE AT 5 A= Wl ; I oK s HPLC

111652-200301 ) ¥4 F v [ 24 it A= ] o s 8 T 5
KB XTI CAH, 208 >98% ), WS 254 (it
5 Q100613 , 1 g I By 1 F A (it S
20100325, G 22N ) o 2 A taikal, K sk,
B S 7w By o P [

2 Jnik5%

2.1 AR RN ik

2.1.1 a4 ALLTIMA AMINO 4} (4. 6
mm x 250 mm,5 wm) , i 3 A £ G -3 % BEHR VS W - TG
JKZBE(80: 10: 10) 5 K | 220 nm , H:3E 30 C,
i 1.0 mL - min ',

2.1.2 XMEERAES EERIRS A
TR Fe T A5 2 i 1Y) 7 2 8 R B ALk S
AT RS 5, 25 N -TE oK 0 (80:
20) M, R 1 mL B 26 0. 05 mg, #7224
0. 05 mg, EAL 35S0 0. 15 mg, B AL 05 0. 05 mg
A HE S L o

2.1.3 FEREWMEIS HEERBOBIER 1 nL,
BT AR ZR 2 1 mL, ] 42 mL =
AHEE 3 WAHR(15,15,12 mL) , e = W ke
W, 78T BRI N JeK BT AR R RS = 10
mL s, InJok SRR B R 20 4550 AL g
JEE(0. 45 wm) P, BRELUEWE , RITS

2.1.4 KMERRBFELE Jr ks 28 B AR X IR
TS 1,2,4,6,8,10,12 pL A HPLC, AN &
FRHERE 2 YK e SR IE I AL, DAFERE S X (pg) Rk
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i, W T AT RR 3 E R A B, 2 A v T 42, 7
ZE A S A L AT R SR 1 [ )y
S5l Y =682.6X —13.94 (r =0.999 8),Y =
844.1X -25.93(r=0.9999),Y=828.9X -5. 184 (r
—0.999 8) Y =1 573X =38.54(r =0.999 7) ; L1
JELE 54 0. 050 4 ~0.604,0.372 ~4.46,0.049 2
~0.590,0.049 8 ~0. 598 g,

2.1.5 AEEBEEE 40 iR o B T R ) BB
WSS L, AL 6 U, 0 i & (i i i T AR
W S0 R E T A S AR R e T AR Y
RSD 43510 1.9% ,0.92% ,1.9% ,1. 0% , 453
B2 ORG24

2.1.6 HEEMIRAE HUit'S 20101113 BB 8
50y 4% BR Ty B AT A IR AT R, 10 SR A 101
W PR DA T A 7 S L L AR v S R
TR T AR A RSD 5k 1.8% ,1.4% ,1. 6% ,
1.4% . Z5REKW )Tk E G R

2.1.7 FooEtlse  MRIEl—RE R, 2 0 TG
JaH0,4,8,12,16,24 h HEAE, 0 SR 45 033 068 114 08 1
o i S0 AR B A S L AR R e T
TR RSD 4358 0.84% ,1.4% ,1.8% ,1.4% , 4
REWHIRT 1 d WREDRFRELF IR ETE

2.1.8  finkEll R RS 2 RO E S = B
TR 6 17, RSB M 12 1 ¥ S0 R G B A AT
SRR IR, 4 [ RE (14 7 v i A5 R A L TE
AR S SR PR, vy 2080 W B S A vy SR
AR SR B8 1Y - 25 0] i 3R 530 Ol 99.5% ,99. 2%
100.2% ,99.9% ;RSD %35~ 1. 6% ,1.4% ,1.8% ,
1.6% . #5REHIZIT 2 R R,

2.2 REKE S EIE %

2.2.1 g% Venusil MP C, 4 4% 4 (4.6
mm X 250 mm,5 pm) ; Ji 1A 2 -0. 2% WEBR W,
VEMRAEEE DL 1, R4 215 nm, FEIR 25 C

Rl R &R E RS VR P

t 2N 0. 2% WEBR piTeL
/min /% /% /mL + min ™!
0. 00 2 98 0.5

25.00 2 98 0.5
25.01 5 95 1.5
35.00 5 95 1.5

2.2.2 MMRAERAIE S RERRE AL

TR0 Fe 145 2 i ) DY oK 0 Rt 3 o, oK %
fife, WBLEE 1 mL & KK 20 wg AUV
2.2.3 FEREWMHE KMEEBQSIER 1 mL E
10 mL siffir, N2tk f e = 20 5, #8250, AL g
JEE(0. 45 pwm) P T, BREEDEWL , BIAS .
2.2.4 KMEXRRFE 30N % IR AR X IE
W45 5,10,15,20,25,35,45 pL {3 A S a0 AH (4
TN, TSR AR, DASERE & X (pg) S AR A , 5 T
OB B P AR bR , e il bR e e, 315 [l 77
o REKITAE0.099 7 ~0.897 pg kXL R R
W, EH Rk Y =12. 496X (r=1.000 0) ,
2.2.5 AEEEIE KR MR AR R AW S
pL, SR 6 UK, Il sk ik I py I T AR . Rk
TR mE AL RSD 0. 15% , e BRASER ORE 25 1 L 47
2.2.6 HEEMWRAE HUit'S 20101113 9B UEHR
6 1, 4% iRy it AT il A T AT A I, 10 S 4% ik
WA T AR . R EOK 1 U T R RSD 1. 6% , 3R W J5
REEMRL
2.2.7 FREMERE A MRE S A R 10
pL, 28 TS89 0,3,6,9,12,15,24,48 72,96,
120 h ) W TR AR, RPEK Y 24 h J25 d Iy
W T AR RSD 43 91K 0. 46% ,0. 56% , 3% B AL ¥ 5
FIRER S d NEGE M R AT
2.2.8 AERICE RSSO D E B e
W6 4, 4 A RE 5 5 1 1Y 80% ,100% , 120% F5 %%
T TFBEERAT XTSI T, ¢ TRV 1) 2k il 8 L
SV, TEAR TR ) B ST, M KK &
THE AR AT RSD AR KK AR o 3 ik
JE (- 47 [ 0 %k 101, 1% ,101. 3% ,99. 9% ; RSD
43314 0.97% ,0.93% ,0.38% ., 4EFF20 %k
ISR R Af
2.3 G SHESHRB AR T 25l
2.3.1 It DUBSRRISWOREE (A) HE(B) |
BUWHE(C) WERRE, BANRERE 3 1KF,
W2 TR AT S FHEIE Ly (3%) IEAC BT
AT
2.3.2 Jrik MEUE T RAM (2 1.4 kg, 1+
%50.6 kg) , FHAHR MR BE Y 4 5 S FR/K IR 24 h, 3%
TEAZBETHFRAR NI HIB W, [RIEF, LL 5598 i 3 i A5
P AN K =K e 5 it Ty 6 MRl Whide
VIR, 2. 1.3,2. 2.3 TR 7 A RE S AT, K
D2 b S AR P S KT & 1, TR 5 2
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K2 I ESERNWGEE LT 5 K

A B c
K BERRVROR B i B
/% /% /mL + min~! « kg~!
0.5 5 2.75
2 0.8 6 3.50
1.0 8 5.00

PE 5 [ . LUE AR & i R S B

[ 3 ANMEARINEE G IV o X S5 R AT 7 2253, 45

MU 3, BERE 0.4,0.3,0.3, Brit5

AWK T, TrEDIER IR 4,

Y=0.4x1004,/4,,, +0.3 x100B,/B,,,, +0.3xC,/C,,..

(D

Forp A AR BGOSR B S A W R B, A,

o A AR R 9 5 R AR, B, oA AT UGB (9 R

KA FE, B, o KPR R U Y iR R ME, C R
(ER=s/Sm AP Lk S NS PSY Lk bR NS

max max

3 EINWSENRB T ZIEA R

Wy BAEWE e REKT/g S g By
1 20.70 4.384 330. 48 93.14
2 20. 48 4.703 340.01 95.41
3 19. 94 4.988 364. 36 98.07
4 19.78 4.327 309. 04 89.28
5 20.78 4.610 333.15 94.87
6 19. 58 4.905 368. 23 97.19
7 20. 59 4.400 305. 36 90. 98
8 20. 18 4.636 356. 43 95.71
9 17. 65 4. 898 367.55 93.38

F4 TN SENRB AT 205 2500

T5 ZEHAR B PNETS F P
A 7.9459 3.9729 8.94
B 44.364 9 22.1824  49.91  <0.05
c 11.493 7 5.746 9 12.93
W% 0.888 9 0.444 4

VE 1 Fo05(2,2) =19.00,Fy g (2,2) =99.00,/=2,

5225 iR Bk B IR AMHAB R R X 2 S
SR ISR T 252 m , 275 DAL 3 MR PR
MR 2S5 AT A 3 A i B A T80 A, B, G {HH
T 0. 5% BERR A H K T, H A IR & /K[ T i 2% 22
S, 00 B KR 2,3 /KRN 03 25 57 iR B %
& TAMEN,HBBE T EZ R A,B,C. 110.8 %
fit:fR 6 fir i, B IERE 5 mL + min~' - kg™,
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2.4 BOERE 5

FRIUAL I BEZ5 B 200 g (#2140 g, 1% 60
g) A 4 f55 0. 8% BiR . 4% ¥ 1,3,5,7,9,11,
13,15,24 h #8010 mL 32 9 3 , [A) B b o 45 o
S, WL

2500

A
2000
2 1500
22 1000 F
=
500 |
o P
0 5 10 15 20 25 30
600
soof B
2 400
i 300
B 200t
100 F
. . . , , ‘ ‘
0 5 10 15 20 25 30

t/h

A BRI B KK
BT AR ORI R R P i 26

SER R RN 11 b I AR M a7
Ry A PA , 1 KT I8 203 P AT 9 he
Z R ENB B A BOR AR R E S 9 h,
2.5 TR HACR AR

PRIUAL J7 B 24581 200 g (52 140 g, 1 %5 60
g) A 4 {853 0. 8% IR 437 T 16,20,25 C I
TE,F1,3,5,7,9,11,13,15,24 h #H 10 mL
LI, [RIBRMIn &5 8 e R . AR AR
TOPATHERAE 3 Oy, W 2,

2500 -
oo 2000 ~-20C
E 1500} =25C
= —+16C
i 10001
500
0 ;
0 5 10 15 20 25 30
600
500 -
on —+-20C
E 4007 =25C
s 00T 16 C
200
100 -
0 : : :
0 5 10 15 20 25 30

t/h

A BB B KEKT .
B2 R TR)RET A e S R K R 1 R i Hh 4k
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GERLGLR ,TE 16 ~25 °C i, Y5 B XT3 A 4 e
KEKRATHIR WA B, B B ai k=404
AN PR 25 7 480 T XS 777 it 1495 YL ) T A s 81
2.5 EEULT 2k

A T 25 48 1) 24 Yk 4 2 A X 2%
(60 C)=1.10, FH 3 ), &£ 800 mL, 5 5 HL
3 o3 [) 1 BH Ve 48 WL, e e 7% ke Wik i A X

*5

1200 Zp 50 £ W fd 3G U0 3, 5 B 0k 5
60% , V& 8 36 h, i Uk, IE WUk A = AN =
1.20, LA & P {5 i i 38 21 80% , V23 24 h,
U8 YRR 4 AN X L = 1. 20, A 2 EEAE
TEEEAE] 90% ¥R 24 h, i U, B RE AL
YCTE L A0 BR R AGE I A= W W R 38 oK T ek R
[, WS,

R R I USR5

55 1 DL g

55 2 WD g 5 3 DL/ g

e B x TORTEATT > 10RARE Rt x 100 x 10RFEARF x I0TAFE Bt x 10FEY 0 x LRFERTT x 10 B[4k
=1.10 1 18.03 1.98 146.75 16.64 1.65 91.66 15.59 1.36 70.51
2 19.06 2.05 149.29 16.85 1.66 89.35 15.68 1.26 66.61

3 19.36 2.05 150. 83 17.09 1.65 89.42 15.56 1.23 66.06

=1.20 1 20. 04 2.05 131.12 16.58 1.30 72.03 13.56 0.83 53.12
2 19.93 2.06 129.20 16.19 1.25 78.56 13.95 0.86 54.52

3 19.84 2.04 129.11 15.52 1.01 73.48 13.77 0.75 48.91

SER R AR — IR B DU AR 5, A AT
AR RO . BIR— RIS R BN 2 A1
LR R A X R e AT, (E T R AR
BCPE i PR B L e A 2
2.5.2 EEPLUCKLE S ORIRILE T 23BN 259
e =AM (60 C) = 1,10, BHC3 £y, 07
800 mL, £ R BEIL (BEICHE MU 60% ,90% ) 5
T3 3 AR B AR, 28 3 IR BT (B v BE K
KA 60% ,80% ,90% ) o PR T 2R A5 i Y 73
GrAr LI 3

FEL21K
22%
2% o =
[~ NSRS
o o At
76% X717
[EREE
FEUI3IK
Al
31% N
o =Pk
[ NS S E
67% 2% 0O Al

B3 EEUT2 YR 3 IREES 0BT
(DL 2 WD 3 Y & 4331 4 60. 86 ¢,57. 66 ¢)

SRR, DL 3 UCRRIBADT 2 YR RERES B 4y
A, HARO o R B R B0 3 AW

BN KK 1 2 o o S B Y 33% , T 2
WAL 24% o FRWIREGT 3 YA F] T 77 Stk i
2.6 {HPERBEOT ZH5E

2.6.1 KBt RIEMEs A (A) il
(B) JmARFE] (C) IHB N R, MR ERBE 3
IR F 6, TEFATHRAE SR FH IR Ly (3") IEC
BT R TIAER, USSR BRI R A
PR ok B 5 T B o PR AR AR U R IR . T2
BERWET,

KO ETERM AT LN FIKF

A B C
IR TV A izt S P} 1]
/% /C /min

1 4 60 20

2 6 75 30

3 8 85 50

2.6.2 R0

DUSSEER /1 e SN o N E

L SRR 4 DR AR ZR G PR R 4 R
i 2o, B R W3R 8 ALEH R B3 0.4,
0.2, 0.2, 0.2, Bt H AN 2,

xxxxx

0.2xD/D,,,

(2)

Forp A AR B GRE B S A YR U, A,
oy A AR R 4 5 RAHL, B, oA AT U B (9 R
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T OETERE T ZIE SR A5 R

o BB REEKH BeR SRE N
/g /g /% /g
1 3.86 0.52 14.02 19.97 0.88
2 3.59 0.53 16.88 18.87 0.87
3 3.52 0.54 8.98 20.45 0.82
4 3.79 0.53 17.18 21.14 0.91
5 3.66 0.53 17.52 20.19 0.89
6 3.85 0.53 18.02 21.14 0.92
7 3.84 0.52 25.76 18.66 0.95
8 3.73 0.52 26.21 20.36 0.96
9 3.48 0.53 28.23 18.74 0.93
F 8 IEMHERNEA T L) 2004
T E KR SS MS F P
A 124. 18 62.09 29.93 <0.05
B 6.49 3.24 1.56
C 16. 36 8.18 3.94
R 4.15 2.07

1 Fp05(2,2) =19.00,F ¢, (2,2) =99.00,/=2,

KH PR, B,,,. oA KRR U Y 5 R H,
COMERBVGRERY B, C,,, o B8 R AE,
DAL RS B R, D, 9 i R AN i KA

Lit LR JT T A R RS E AR, A E
WALIS I T 0 A, B, C, BTGP 5¢ il ik DAy 6%0, T
PR AL 60 °C, inghfE] 2y 20 min,,

3 ihie

T REAE S T8 L T ZHARSHL, iR
st P 25 R AR 55, A ST T R4 1) S P A 7
120 ZAt It A LR b, XSG B A = T AT
TRGEHE . MBERRFHEWIETE 0.5% ~ 1. 0% I,
e PR AL Wy R o A, B R Y 0. 5% TR
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RO O FERE IR R B Ry 0. 8% , — J5 T ]
REAPR IS TR 14 P S, e R B PR R AN IR R 53 5 2
F— WA T A A

3 20 IR ok AR S A W R K
RS , B T IR A A 2R
W B A L 1 7 A 7 R4 5 (] P 3 B T AE 16 ~ 25
C IR, R BT 143 L T S M

I RE W SR T T R TR T
FECHCR Wl T R 3 A AR Y e T HE PR IE T
AR PR IR

TEREOTRE R v — R BT AR TP A RO R 3
K, IR BARIR T 4% B R 4R o A AU o P B 32 (H
BRI 5, 43 B PT R A D R R 3202 T PR O
H R R VRTT JE A5 J8 A A st Tl o v A K
53 45T UE £ 2 T A A TR [) B Jh IR AT 26—
BTN A Tt i) e A R T G ik A 508 i) A
UURE o PRIHAE AR 7 i A v a3 > A A B
FE JF I S I AHEE RIS B R AT
fi CBERE TV S HE

T 1 2 AN AN RE G €5, T EL 3 BE M B PR ik 2>
AT PERORE , 50T A T S R AR 7 v e ] . AR
AR I TP 1% M 5 T AE 4 %0 ~ 8 %0 3 A7 N3 Y
W B 4 A A, (] B A 300 T EE X I €8, 28R R
BR,

[&E30wk]
(1] rhfe NRALFNE ARy AR ST, ey il . 45 14

Jt,1995,WS3 - B ~2752 —97.
(2] ME, F4Ers, w45 . HPLC MIE B WA R P %25

B R B A AR A S A (] P E 24,2007, 32

(2): 222.
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Studies on key processes of Fufang Kushen injection

LIU Xiaogian'?, WANG Jinyu'”, TONG Yan'?, WANG Ruizhen’ , ZHANG Yanxia’ , WANG Zhimin'*>* | ZHANG Qiwei'"
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. National Engineering Laboratory for Quality Conirol Technology of Chinese Herbal Medicines, Beijing, 100700, China;
3. Zhendong Pharmaceutical Co. , Lid. , Changzhi 049100, China)

[ Abstract] Objective: To study the key processes of Fufang Kushen injection for technical upgrading. Method: Total alka-
loids (sum of matrine, oxymatrine, sophoridine and oxysophoridine) and macrozamin were selected as quality evaluation markers. The
key processes of percolation with acetic acid and discoloration with activated carbon were optimized by orthogonal experiment design,
and process of purification with alcohol was investigated by single factor method. Result: The optimal condition of percolation process
is as follows: the medicinal materials are soaked for 9 h with 4 times water containing 0. 8% acetic acid, then percolation starts at flow-

rate of 5 mL + min "'

- kg™ 'and adding 2 times 0. 8% acetic acid solution is added at the same velocity. Purification process is that the
concentrated solution is precipitated by 60% , 80% and 90% alcohol in turn. Discoloration process is that 6 activated carbon is added
into the solution which is heated at 60 °C for 20 minutes. Conclusion: The optimal exiraction process is not only simple, saving the in-
dustrial cycle, reducing the potential risk, but also decreasing the acetic acid amount to guarantee the acid-insoluble ash as well as the
functional ingredients.

[ Key words] Fufang Kushen injection; percolation process; alcohol-purification; orthogonal design; alkaloids; macrozamin;

HPLC
doi:10. 4268/ cjemm20110602
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