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Optimization of Water-extraction Technology of Compound Kuhuang Formulation by Orthogonal Test
ZHANG Zhe, LI Ming-chun, SHI Yong-jian, ZHAO Li-yan, CHENG Yan-qin (No.401 Hospital of PLA, Shan-
dong Qingdao 266071, China)

ABSTRACT OBIJECTIVE: To optimize the water-extraction technology of Compound kuhuang formulation. METHODS: The wa-
ter-extraction technology of Compound kuhuang formulation was optimized by orthogonal design, with the total contents of matrine
and oxymatrine, the total content of prim-O-glucosylcimifugin and 5-O-methylvisamminol, the content of berberine hydrochloride
and extract yield, and with the extraction time, amount of water (3 reflux extractions) and soaking time as the factors; and verifi-
cation tests were conducted. RESULTS: The extraction time had significant effect on comprehensive evaluation value (P<<0.05).
The optimal water-extraction technology was as follows as extraction time of 120 min, water amount of 8, 6, and 6 times as the
amount of herbs, and soaking time of 20 min. In verification tests, the average total content of matrine and oxymatrine was 3.152 6
mg/g (RSD=1.03%, n=3), that of prim-O-glucosylcimifugin and 5-O-methylvisamminol was 4.977 2 mg/g (RSD=2.27% , n=
3), the average content of berberine hydrochloride was 3.345 0 mg/g (RSD=1.19% , n=3) and the average extract yield was
49.23% (RSD=2.43% , n=3). CONCLUSIONS: The optimal water-extraction technology of Compound kuhuang formulation is
stable and feasible.

KEYWORDS Compound kuhuang formulation; Extraction technology; Orthogonal test; Matrine; Oxymatrine; Prim-O-glucosyl-
cimifugin; 5-O-methylvisamminol; Berberine hydrochloride
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ANCIDE
1.2 Zf

W2 (5 :070129) , S GRHEYI 2 Sophora flavescens
Ait BT BRI (51 070801) , b 25 A BHE M 8 Fe A% Phel-
lodendron chinense Schneid. %) T #§ # Bz 5 B K (it = -
0105200113) , & <= JE B} 485 #) b5 X\ Saposhnikovia divaricata
(Turcz.) Schischk BT ; I R T (H1E45: 20110506) , H<TE
FHEYINE IR Cnidium monnieri(L.) Cuss T B B3R 32 s AR
(L5 :001054508) , Jy 2 R4 9 3 & R Atractylodes lancea
(Thunb.) DC. WY TR ZE . DL SR [ R4 2000 A FR
DSV B3 AR R R 24 R A TR AR R AR S e D EL
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ST B i (45 £ 110805-200507 , 412 Fil 22 ) L4
Ak S 0800] R (A6 110780-201007 , 4 85 : 92.3% ) FHREZ
R R L (HE5 2 111522-201008 , 43 : 93.9% ) . 5-0- F 545
Wi K BT o) e (52 111523-201007 , 403 : 96.5% ) \ER R /)N
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2.1 EXRWIZIT

2 B8 5 1 W I R A A 50 LA S AR 25 79 B
%, R BRIE I 1 T B RN AT A PR B R EOER
WE L A A SR IR BT B T, 200 A 1) STk [ 1] A &% Tt
B, VEFR AR IS TR i BT A 34 PR 2 BRI [R) (A)
KA (B) PR R ] (C) 88 R %, R A Lo(3) 1IE 5815
BT RGHEE SRS, HESKFEUFE L

*1 EE5KFE

Tab 1 Factors and levels

KT : % :
A, min B, fi C,min

1 60 8,6,6 20

2 90 10,8,8 30

3 120 12,10,10 40

2.2 HRRHEE

WERRFR AL Jr B0 S B2 M, 2L 9 00y i A At Ak Ty 4t
FEAH W) 5% /4 (%) SFE-CO.T: 2 BUR M 25 IR A 5] )5 R IRZ:
L R AE AR TH RE Fige  MIHRI 3 vk, kAt , B3R 31k
PR, Wi 2 25 % 600 ml, 75 1~924F ik
2.3 ESWHELESHHESENE"
2.3.1 @AM G5 KA Hypersil APS-2(NH.) (250
mmx4.6 mm,5 pm) ; WA : ZNE-To7K ZBE-3 % 1R (80 : 10
10), i « 1 ml/min; #0094 : 220 nm; HEIR < 30 °C 5 ERE R
20 ul,
2.3.2 VRO BRI AEEIRIGE S0 B A
AT SO B, 23500 20 -TE 7K 20 (80 = 20) R A 1 WA
i ELS, BUSUTR Yy 1.976 mg/ml A4S 000 IR L 48T
A11.524 mg/ml (&AL SR BGRIE AT 40 S H 2 o) i
A R, BT R, O -TJoK G (801 20) TR
VTR AY R R E A T S0 29.64 . 88.92,,148.20,207.48
266.76.,326.04 pg/ml Al % A Ak 7% = Bk 22.86 . 68.58, 114.30,
160.02.,205.74 .251.46 pg/ml (14 1~6S-TE-4 %] BE 5 AW
2.3.3 AT IR ERC2.27 T 1~9 %
FEA S 20 ml, 5.0 (3 000 r/min, 250242 5 cm) 25 min; I
W, HEGRIROR pH £ 10, BT B0 =) o, B = AU B
BUS K, BRIR 20 ml; G )F =S e, B F 60 “Cokify B35
FAIE R TOK SRR AR AR, T 2 26 mla i, ok &
FA T 25 2 B IR AT, FH 0.45 pum TFL B M i 5ot B s e v, B
153 1~9 5 AR
2.34  BIMEXT BT FREURE S A IR A Ty B2
L B2, 27 R 2.3.37 00 R 57k, MRIE AT P HRA R
2.3.5  RGIEMERES 43 BRIV B 4 SR AR
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Fig1 HPLC chromatograms of matrine and oxymatrine
A. negative control solution; B. mixed reference substance solution; C.
test sample solution; 1. matrine; 2. oxymatrine

2.3.6 AMERARELLE WRE23.2" T 1~6 SIRA X IR L
TAS 20 pl, 4% 2,317 5T (0 5 S5 R AR e , e SRR AR . LA
PERERUT B BE (o) Jpf A A, LA T RRE () o AR bR A T2k
PEENH 7585 208 B H 5 2y y=512.0x+10.12 (r=0.999 9,
n="6) , AL S0 8] 4 7 F g y="536.3x+1.070(r=0.999 9,
n=6). ZEHFH TSR AT S0 5T v 2k
ST HK 29.64~326.04,22.86~251.46 pg/ml,

2.3.7 KE%E EEM RUEtERNEE ICRIAEE  HeAE G
SR TN TR . A5 A B P SR A A S
WETHTFR Y RSD 433 4 0.15% .0.22% (n=6) ; T & MR 1o rh
S0 48 Ak 77 5 B TR AR A4 RSD 43 5149 1.06% . 1.73% (n=
6) ; Fa PRI RE B VR 12 hws BN A AL v B
1 RSD 4350 1.32% 1.10% (n="6) ; IIFE B AT v 15 2
AN AL TE S0 R 431~ 100.98% ,98.61% ,RSD 431 4
1.52% .1.25% (n=6), DL RISl ik & o .

24 FRREFS-0-REEHAKETHSENE

2.4.1 A5 (O3%4:  Hypersil GOLD (250 mmx4.6 mm,
5 pm) ; VA : LI -7K B BRI (0 min, 2 13% /K 87% ;
20 min, Z 5 30% 7K 70% ) ; i i# : 1 ml/min; £ 0% K : 254
nm; A1 30 °C; 3 10 pl.

242 IRAXHAEWRGTIS S BIRTEARERE B B
T4 B JRR 22 T 0 S TR 5-O- FFY R4 107 B A I ol HEL
i, I B R, 225, T T R T 471.2 pg/ml I FHRER
1 519.6 pug/ml Y 5-O- F FELE T PR B 0 B . 4331
HEEEAL I L 2 Pl L o VA VS 2, ) P s e 2, o B 7
JPRZR AT RN 5-O-F FEAE BB ok sty T Stk 43551 8 7.5..15 pg/ml
PR A X IR S A o
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243 MLRiE R A KE RN 1~9 SR
W% 1 ml, 3 S A AR A (100~200 H L2 g, N2 1 em) ,
RS 50 ml Pefd , WO FH BRIV, 25T, A3t o F s e O o
KA 10 mlmIiH, 0.45 pm FFLIE gL , BREEIE L, B 1~
9 SR
2.4.4  FESE I THRR ZE T AT 5-0- WY 3 2 S B oK BT (16 2 )
FE O HU2.4.27 TR IR A RS AL “2.4.37 T R Y 1~9 5
HE VAT, A 2.4 TEGESE T, 40 BIERE 10 pl, i S 0%
WA, HAE TR A5 5-0-F L gE i Rk By S 2

S5 2% N E TR 2 1T 1 5-0- B 2 307 B oK it 77
PRI TR AR RAR N S SOk R,
2.5 EE/NEERHHISENE
251 IESIE  fAiE4H: Agilent SB-Cis (150 mmx4.6 mm, 5
um) ; FENAH : ZI-7K (4 1 000 mlZK H A 0.05 mol iz — &
BT F#E R 98 pH 2 2.5) (25:75) , Wik : 1 ml/min; #6500 % K
265 nm; A : 30 C5 AR 10 plo
2.5.2  XFRESLIAVHI A B AL R TS YRR/
BRG] FE RS BEPRE IO Sl AH IS A 5 o 2%, o B Ik
A 1.997 mg/ml AL/ NEERR T HE S IE 5 W . REBROKT A I 25
TS T, P I Sl AR R A 2, 43 0 ol o T A vk B O 39.94
79.88.119.8.159.7.199.7 pg/ml i 1~5 5% BE S5
2.5.3  HiE g R B EEC2.27 U 1 1~9 SR
WS 2 ml, BT 10 mUg i, I AGE 5 1% SR H Bss o
75 10 min, JB¥2 , 1 1% Eh 7R F B ROE 25 22 10 ml, 25,0 (3 000
t/min, #0485 em) I IS, 0.45 pum BRFLUE IR gL Tas
VETR , BIA5 1~9 SR A
2.5.4  BAMEXS BV AT A FRICBR AL AR A AL i 2
M FBRC2.27 TR 15 S AL 1 1 A0 < 2.5.37 35 fE i
VTR 2 O i AR AS: B e o) R TR
2.5.5 RGUAERLE  BBHYEXT RE TR 4 5% B SR L
SR LA 10 pl, FE ARG, #2.5. 1730 R @ik 4%
ENE . 25 R, BT g i, B /NG IR B B R) A 10
min Ze A7, 5 0] HR S AR R B B ] — 3805 T A A3 g 2 B 0
JE>2.0, XTI THE. CigELE 2.
25.6 LLPERRLE WH25.2" 0 1~5 SXF M A4S
10 pl, #“2.5. 17T F A A AR E , 1o g A . DATERE
TR EE () AR AR AR , LA FR () A A b afb A T4 [l
1540 R /N BE 101 05 7 B ol y=23.23x — 4.755 (4=0.999 9, n=
5); S5 T ARE , Fh R /N BETORS I T 2 VA 2k M TR L 39.94~
199.7 pg/ml.
2.5.7 KR EEVE RUETERINEERIBCRIRLE  FA e
KO3 AN AT o AR, R B e b 4 TE AR 1 RSD
0.09% (n="6) ; 85 PE I g TR AL RSD 0 1.72% (n=6) 5
B PRI P AL S IR WO 24 h & 29 RSD 4 0.24% (n=
6) 5 AT [l R I8 - {5 h 98.6% ,RSD 49 0.99% (n=6) .
DA B A TR A RE
2.6 BREGERNNZE

KB 2.27 BUR 1~9 5% 545 10 ml, 4% 2010 4
(R B2 (—3) 3 H A 32 (B s XA 300 R 300,
TOMT REFREMZERILT, KEZET, T 105 CHE3 h, it

- 3972 - China Pharmacy 2015 Vol. 26 No. 28

R BRI CGRER/10) < G225 M) x100% ]

175
150 175 1
5125 150
< 2125
g100 Z 100
75 75
50 50
0 0
2 4 6 8 10 12 14 2 4 6 8 10 12 14
t, min t,min
A B
1
120
100
2 80
Z 60
40
20

t, min

C
B2 EHhEg/NEEEERRE AL E
A BIPEXT IR BX R C AR T 1 3R/ N BE R
Fig2 HPLC chromatograms of berberine hydrochloride
A. negative control solution; B. reference substance solution; C. test
sample solution; 1. berberine hydrochloride

2.7 EXHBWHERKRAEZHY

B2 27 0N 1~ 9 SAE AR, 20 S0 R OB T 2
AALE SR (Y THRRER 1T & i Al 5-0-H BEZE oK
W o B2 () R/ Nk 5 B (Ya) , Rl ER A
YD) o M 4 TSR SO L IR RR L, 23 25 T AR
A %00.3,0.3,0.3,0.10 K Br 45 Ko bn v AL 5 BEA T 255 PRAY
{Y=[(Y/Yim) X 0.3+ (Ys/ Vo) X 0.3+ (Yo Vi) X 0.3+ ( Yo/ Yiar) X
0.1]x100} . IEAZIRET BT S E5 R WA 2, I 22708 R L2 3.

®2 EXHBEITESER
Tab 2 Design and results of orthogonal test
iF il

: WAHAE  TUREHNS-0- B L pens
s A B C D E?gg; ;Jgfﬁgﬁgjfg% 5%%;26\ iR it

T2 Ml mg/g M mg/g & me/g o i
1 1 | 1 1 1.86 260 171 4719 5158
2 1 2 22 2.79 2.66 249 4748 6466
3 1 3 33 234 152 260 4786 62.60
4 2 1 23 231 433 238 4644 7034
5 2 2 3 1 2.94 12 248 4780 62.96
6 2 3 1 2 34 3.9 285 4650 7934
7 3 1 32 280 500 316 4893 84.66
8 3 2 1 3 224 420 358 4783 79.50
9 3 3 2 1 458 495 346 4967 98.63
ko 17884 20638 21042 21317
b 20264 20702 23363 22866
26279 24057 21022 21244
k5961 6886 7014 7106
b 7088 6904 7788 7622
k8760 8019 7007 7081
RO279 1133 781 541

T 2253 W A AR, SRR [E] (A) XFERGPPAE R 2
PERZ (P<<0.05) s B 22 70 M4 SR ARH , % I R W E B F IR
W] F49 58 S O S B MR 1] (A ) > oK 4 (B) > 12 ] (C)
5 B R A58 555 4 Aa>A.> A, B:>B,>B,, C,>C,>
Cio GEHARSPRAIT Z0REIR AT 28, BRE PL 1B R LA S5
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R3 HAESWER

Tab 3 Results of variance analysis

FiERR HEETAR FI )] F P
A 118938 2 594.69 21.26 <0.05
B 25263 2 12631 45 >0.05
C 12077 2 6038 2.16 >0.05
D(17%) 55.94 2 2797

'B‘E:Fn.os(2,2) =19.00
Note: Fyo(2,2)=19.00

AH ABLCy, BIEEERC 8] 120 min, fin7K 5 8.6 .6 £ (AR
2okt 2y BT IR A R 20 min.
2.8 IZWIE

by T 2 HERAZGAE, 36 3 0, A B A AT Ak T 5
FUHAF) 251 (1) SFE-COTEZEBUR e IR T Bl X AR 257, TR
A5 KR 20 min, [ HEEC3 W, K450 8 .6
618 , BEVCAR I 120 min, 4 B8 “2.27 X5 R RE 8 1) o £ vk il
5 SHEREN, 2 AIAE o G5, SRR N B A AL v B,
) S B P28 K 3.152 6 mg/g,RSD K 1.03% (n=3) , FFFE
A1 5-0- B F 2k i Bl A B ) 6 25 B 3894 0 4.977 2 me/g,
RSD } 2.27% (n=3) ; £/ INEERR ) T34 75 5k 3.345 0 mg/g,
RSD H 1.19% (n=3) ; ¥ & 15 3 F- ¥ {8 7 49.23% , RSD W
2.43% (n=3) o kI3l 1E 38006 0 6 HH SR (1A K SR B T2
FaE a1y,
3 itig

TIRIG 5 B2 MK R ikt R ) BRI ]
PR BT S5 AL P S B THR R S 5-0-H
FEYE TR BT 1 R SRR/ N BRI B B R AR R R
M) , e 2 B OO USRS A A R 1 3N R ok = =7
HELE R R GRN D E=s 2355 S AT e s 2 Kl 2 I NIV =29
BT A K I T SRR E I 7o

FET S-S AT S0 G o b 5% 8 HY R L JE K
A v 390 (8 R ] EL 31 1 R 0K L 2 -7K L 2
E-TK B CIE-TOK CBE-3% W MRS . 23 1L#k,
SERLATCIK Z A R AL ), 2010 4F R [ 25 i) (—38)
“EEST I A R R S AR A P Y -0 K -3 %
fi%(80:10: 10) A it shAHES , #F UG JE X FR L5 HAh 2% 5T e 7 15
JE R AT,

FEER TR /INBERR ) 5 10 L ¥ 555 2010 AR RS b [ 2
) (3 ) HR B b S T B iR A RGN, {43 B3
RGBS BT AT B S H AR 1 22 iR, T
BT 5 R R AR 2Z R I8 EEERR PRI, hT

BRI Eh R/ INBER ST /NS, 75T 1 9% 2R 1 WY B e

ZR0E, SR 10 min, o /NEEGRIA 6 A1 BUER IR /INEERRL, A6 T

SN AT o A U BT, B T /N B ke R U A

200~400 nm I K434, TR EL R/ NEERR ZE 265 346 nm K-

b A B R i, {RL7E 265 nm % 1K AL 2R g T D .

I, ARG BERE 265 nm RN o 7E SRR, FEK

FHRBEK AT FF S 2 0] 43 B B AN I i HL25 3™

FIHE RIS . MAE KA H AT 2 (9 W 1R — & 1 45 K 0.05

mol/L A Z R RO pH o 2.5 )7 , 25 W4 22 [B] B 73 25 JEE 24

TELS DAL IR8 T ik,
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