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[ Abstract ] Objective: To optimize extraction technology of Qizhu granules. Method: With contents of
astragaloside and paeoniflorin as comprehensive evaluation index, orthogonal test was adopted to optimize water
extracting technology. Taking composite score of extracting amounts of specnuezhenide and berberine hydrochloride
as index, orthogonal test was adopted to optimize ethanol extraction process. The content of astragaloside was
determined by HPLC-ELSD, mobile phase consisted of acetonitrile-water (34:66). HPLC-DAD was employed to
determine contents of paeoniflorin, specnuezhenide and berberine hydrochloride with mobile phases of methanol-
0.05 mol - L' potassium dihydrogen phosphate solution (30:70), methanol-water (32:68), 0.05 mol + L™
potassium dihydrogen phosphate solution-acetonitrile (50:50) and detection wavelengths of 230, 224, 345 nm,
respectively. Result; The best water extraction process was: extracted twice with 12, 10 times the amount of
water for 2 h per time. Optimum ethanol extraction process was as following: extracted thrice with 6 times the
amount of 60% ethanol for 2 h each time. Conclusion: These optimized technologies are stable, feasible and

suitable for standardized production of Qizhu granules.
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R T 28, % B s B o R0 A A DR AR AR A A AR AT
TR, ILI% 2 T8 07, 16k v BIE L RO i g
25 B ST R AFLEAE TS R A AN fiE
A, AR S AR i O v 25 ) A RO A3 i 3 AL B
Fe 25 3 0 e 00 45 L, i 8 R FH & B ] 0 vk 4 B &
DU B AE 2B R R A, KR BOE B LR
AT RE oK R AR Ak 7 A %l R R
FHE S ¥z 52 J7 B s UKL R o J7 B 25 0 B
F e 0T, BCE 8 R R RIRR Lo 0T R IR R A
PR 24 rp 3 B K R YR B A 4 A 3 1E 2R
TR DT 1k 1 A U 4 38 BT 2 SR o R0 A9 I R 4
RS
1 #

2695 AUy R A 8 3% A (36 B Waters 24 ] ),
BP211D %I 1/10 J5 #l BSA224S-CW %I 1/1 Jj B F K
V- (FEE Sartoius 2] ) o B 20 0T T4 25 B B
T e s 2R A BR A A & rp [ b BE R B
2GS BT AT A o A 2SS AR S P E 2
H)2010 AF R — FAH OGN BoR; B AT AT 2
R R /N BB R (R S 2 A E B B,
HEE43 50 111920201203 ,110736-201035,110713-
200911 ) , ¢ 2o 0T % B R 3 8 AR W BB R
2y )L PS09101901) , HYEE Ry AR 4 4l , 20 R £
T4l 7K Ay Gk i e Al K, AR 34 A3 B 4t
2 HEEER
2.1 WEWAFR S RE
2.1.1 fmigEsft  HJE Welchrom C (4iE ¥ (4.6
mm x 250 mm,5 wm) , FishAH 2 ME-/K (34:66) , K
T S IS R I 2, R 2.7 mLemin 7'
ER I 105 C L 1 mL-min ' 4176 30 C,
HERERE 10 pl, BB AECHE i Y A G T 5 N A IR
F4 000,

2.1.2 XFRRARIE WA HI A R A AR IO T X IR
Al I R B A O G 0. 246 g+ LT X R

B
2.1.3 i dl R R UK BURGE

Rk D10 AL AL W B A B A (AR 1.5 em, K 25
em) 7K 200 mL Y&, 5% K PR, N 20% &
200 mL Y&, 5% K Ve B, I 70% £ BE 200 mL ¥
JIE 0 B R TR, K VR MR 4 = 2 10 mL, BB B
U<k rh K 10 mL 3 e 5% B8 1 VR 40 WO i B8 & 4
T S, KR R B OE T BE SR B 4 W, A K 20

mL, & JFIE T BEER HOR , 20k 4% 2 IR, iR 20
mL, 75 520, FHIE T B RK I W0E 2 K, BRIk
20 mL, 3R, TE T BEWR 25 T, B 0 i FR I i
AL 2 5 mL S 0 B A R AL RS 0
0.22 pm fEALUERR, RIFS .

2.1.4 JFEEFEEE K E EBOS IR 5,10,
15,20,25,30,35,40,50 wL, 4% 2. 1. 1 T T {5, 1% & 14
D2, LA B 5t 060 B0 9\ A A, 06 T AR X 550y 4 A
FRL AREIA R YV =1.58X +23.43(r =0.999 8) , 4k
PEMR 1,23 ~12.3 g, % B2 30 00 A5 3 i H
W TRV (1 RSD 1.4% , 35 B AN 280G %5 i R4,
SR G DU A B I & 9 RSD 1.5% , AR
FEEEW . RE IR ER 24 h b
W BT H A S B0 RSD 2. 6% , 3 W VA W
7E 24 h NARE PERCAE o RS % WRIR] — K38 9 17,
541k 3 41, A3 WK B A TS R T X IR 0. 732,
0.915, 1.098 mg, 1} 5 F ¥ |l i & 99.55% ,
RSD 1.3% ,

2.2 AJZGAF Y O I E

2.2.1 @iE4%{4  HJE Welchrom Clgéij§$f(4. 6
mm x 250 mm,5 pm) , i 30 AH B EE-0. 05mol - L'
Mg — AW (30 70) , Kl 4 230 nm, Y 1
mL-min "' FER 30 °C o FE AR S AT 24 1 g T
N T 3 000,

2.2.2 XFRRARISWCH O BB ION 245 X IR
B IR B A ORI 0. 112 g - LT X A A

B
2.2.3 MRS IEB R HI A O OBOK FORGE &

FHOK B 22— MR, 450, 3 0. 22 pum AL UE 5,
G

2.2.4 JrEEEESE FEEEBO G 2,4,6,
8,10,15 L, 44 2. 2. 1 T 6 33 25 4 0 a2, D e 1 AR
R, SRR AR AR AR R R Y = 1.4 x
10°X — 78 961 (r = 0.999 9), £ 1 35 Bl 0.224 ~
1. 68 g M 2 B 3 40 I 75 A7 25 1 06 1 AR 1 RSD
1. 8% , RUMNASHG % FE R AF . R PR 13 As 2
T EEMRSD 1.0% , RUIAFEELZERL . &2
MR LM IE WP AT A =ETE 24 h N
) RSD 0. 2% , % Wi i W W 7E 24 h YRR PR3
Uf o AE B WR — KB 9 1y, 5540 3 A, 4 i
AT B 5 0. 177 6,0.222 0,0. 266 4 mg, i -
1k % 99. 36% ,RSD 2. 8% .
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G530 7 JRLIOT R A A 2 0 B A0) R A 2 b I OK
BER, f 20 S K AR T2 43 5 12,10 A B K
A2 W ERIR 2 he AREIE S BETH 45 R 2 AT H ik i
B BRI 3 (AR 1 h) AHEHL 2 (AR 2 h)
ZEIAHAT 25 RS PR A P B OB A R AR R I T
N 12,10 {5 K RIA 2 0, AR 2 hy

®1 ERAWEARIEZEZRBAHH

Table 1 Orthogonal test analysis of water extracting technology of

Qizhu granules

A BH#E®R C A
N . D EEWH AHH  GH
No. sk e $REUEK

(ZH) /mg-g™" /mg-g~' W5
i " P g8 g8

1 6 1 1 1 0.343 17.838 53.7
2 6 1.5 2 2 0.587 26.840 88.5
3 6 2 3 3 0.623 29.583  95.0
4 8 1 2 3 0.558 28.380 86.8
5 8 1.5 3 1 0.632 31.609 97.8
6 8 2 1 2 0.330  20.458 54.8
7 10 1 3 2 0. 648 32.132 100.0
8 10 1.5 1 3 0.414 23.407 66.6
9 10 2 2 1 0.622 28.838 94.1

x2 KARBHKRIZHEDN

Table 2 Variance analysis of water extracting technology of Qizhu

granules
Tr AR SS F P
A 112.55 26. 08 <0.05
B 27.05 6.27 >0.05
c 2 588.81 599. 82 <0.05
D(iR2%E) 4.32

HFy05(2,2) =19, (£4).

2.4 FEL USRI

2.4.1 @3E%MF I Welchrom C g 8 3% 4 (4.6

mm X250 mm,5 pm) , i 2 AH B EE-7K (32: 68 ) , £ il

P 224 nm, FiE 1 mLemin ™' KRR 30 °C . HLIE R

B R L 0T IR AR T4 000,

2.4.2 XTHRSH WA RS FRIBURE & 0T H X
.48 -

RS, Jon P PV A O A 0. 138 g+ L™ Y 3 AR

B
2.4.3  (ERUA W g R IO R U A

FH60% & FEM B2 — WL, 4850, 3 0. 22 pum
FLUERE, A4S

2.4.4 Jrpitest MR EBOY A 2,4,6,
8,10,15 WL, 4% 2. 4. 1 TR (0 33% 254400 5 , LA 06 i AR
R, SRR A AR AR EIH R Y = 1.2 x
10°X - 87 837(r=0.999 9) , £k ¥ [ 0.276 ~2.07
pgo K B 56 W A5 RE £ ot 1T 0% T BU(E 1) RSD
0.6% ,RUMXIHKE % E R IF . EREMEXEMS R
P& 1) RSD 0.9% , R A FILEEZ M 4F, 2
E PRI s HE I T VS AR 24 h N RE L T Y i
() RSD 1. 4% , WL 55 WTE 24 h e TR
U o R 2 U] — B 9 0y, 3547 Sk 3 A1, 43 i kG
ZhN AR £ o1 1 % I/ 55 0. 358 4,0.448 0,0.537 6
g 375 P A B e 98. 37% RSD 1. 1% .

2.5 ERER/NEEGI Y e

2.5.1 g% A Welchrom C, 0% 4 (4.6
mm X250 mm,5 pm) , i s 2 HE-0. 05 mol - L ™"
e — A W (50:50) (B 100 mL Hpfin -+ — e B A
B2 0. 4 ¢, JHBERR AT pH 4. 0) K I K 345 nm,
Wi 1 mLemin ' HEE 30 °C . BRIE MBI B R /)N
Bl 0 11530 AR T 5000,

2.5.2 XFRRARIEWAHIE O B PR ICER IR /) BE B
St HE it 3 e, P RV A O 1 0. 070 8 g+ LT X}
HE SRV R

2.5.3 ML MR ARG R R R O
FH 60% & FEM e 2 — W, 4850, 3 0. 22 pum
FLUE RS, B A5 .

2.5.4 FRUEMLAE] R B O B 2,
4,6,8,10,15,20,30 pL,4% 2.5. 1 35 F {433 £ {2 )
E , AT R G\ A b, 3 R it R Al A A, 5 1 IE
Y =3.9%x10°X 51251 (r=0.999 9) , Z& ¥k i [
0.141 6 ~2. 124 pg,

2.6 MEART 2 PR RR M E L EAES

BN 60% (1 BURICR fie A o TR BV R 4R I
[E] A BN RN R AR B0E 3 K,
PURR 2 0UH FIER IR /N BE B 2 HUiE 1 255 V7 40 S DE AR
Febn , AU R B0 0.7,0. 3, i Ab J5 L 45 Bk H
Wl T 9 Y, B 26 g, 1% L, (3Y) IEX K
HEATIR S U0 L HE S 25 R WL 3, I M WLk 4,
F ELWL 43 B B0, 4% TR 2R R ) R T M Sk
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F3 KEAFNEBRIZEXZRBIW
Table 3 Orthogonal test analysis of ethanol extracting technology

of Qizhu granules

E F#®R ¢ R Fite
. N " H , - <
N MR IR dmE bR
73 1/\(
=/ /h /IR - /mg'g_I /mg'g“1

33.936 0.631  29.590

2 4 2 2 2 49.526 2.211  66.775
3 4 3 3 3 53. 864 3.828 98.651
4 6 1 2 3 49. 861 1.885 60.992
5 6 2 3 1 55.721 2.942  83.437
6 6 3 1 2 43.757 1.929 58.549
7 8 1 3 2 56. 400 2.575 77.087
8 8 2 1 3 46.614 1.590 53.870
9 8 3 2 1 52.732 3.822  97.939

x4 ERBHBRIZHESN
Table 4  Variance analysis of ethanol extracting technology of

Qizhu granules

J5 22 K SS F P
E 209. 221 9.279 >0.05
F 1 287.081 57.082 <0.05
G 2 428.137 107. 687 <0.05
H(R%) 22.55

S N R E W JC R s R i 6
SR IBCRF (] 7350 O 2,3 h, R HORC 2,3 . AR
IBCRRF ] 2 b A3 b B R R /N BE ORI L o Y
FHZEA R, il o e A 4R BT 22 0 i 6 A i 60% &

P[] 3 F B 3 U, B 2 b
3 itig

R DT 5 AT 25 1 I 4 2010 45 g ( e [ 24 L)
FHOCTUN A5 PFEEATIN RE 44 52 3 At sl o0 19 T4, 8
TR FE AR T | 20 B AR AN 3 o R R U Sl A I
191, 5 2 5 Lo oTH MIAT 255 89 0 3 A 20 0 4 4R
P -7K (323 68) A1 EE-0. 05 mol - L™ B iR — & #0
HW(30:70) , oy B AT R Bk . AT BT
T ET7 SR HEAT 252000 e 1l g, £ 25 3 R R
RS X T7 4 A48 bR itk B 2R AT B 5 SN
A BRSO Bl 2 T K AR IO SRR T 2
B RS RE A B A AT, Al o B BURE Y i PR
A58 A Tl A ™ i S g A A
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