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[ Abstract ] Objective: To optimize extraction process of Chaishao Changning granules. Method :
Orthogonal design were used to optimize extraction process of Chaishao Changning granules by taking solvent
volume, extraction time and times as factors, composite score among yield of dry extract, contents of paeoniflorin,
berberine hrdrochloride and citric acid, intestinal propulsive rate and diarrhea index was index. Result: Optimum
extraction process of Mume Fructus was: extracted twice with 10 times the amounts of water, 1 h for per time;
extracting amount of citric acid was 154.17 mg-g', yield of dry extract was 31.27% . Optimum extraction
process of others herbs in Chaishao Changning granules was: extracted thrice with 10 times the amount of water, 1
h for each time; extracting amounts of paeoniflorin and berberine hydrochloride were 3.97, 0.66 mg - g~ ', yield
of dry extract was 26.36% , intestinal propulsive rate was 61.97% and diarrhea index was 0. 98. Conclusion
These optimized processes are stable and feasible, which can provide reliable reference value for the actual

production of Chaishao Changning granules.
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5, B G IF B I VR 175, RS A SRR R (BT
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b, R 286 VF 40 5 0 5% 58 A5 77 0K 1 32 BT
20, il A O R T R B R A A AR
J7 4 B il 7 SR Ak 2 2
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Chaishao Changning granules; yield of dry extract; paeoniflorin; berberine hydrochloride ;

2 FAEREER
2.1 FEBR S Y B I
2.1.1 AjZ5HFY (@il 4 N Dikma ODS-C , i
(4.6 mm x250 mm,5 pm) , %i 30 A B EE-0. 1%
W2 (28:72) , i 1.0 mL-min ™" AEJE 25 C K 3%
K 230 nm RSB BRI 24 11 X B OE i FE R
£ 50 mg- L~ HR B AU . RG E  ERLGBR 1 A Ak T 4R
B 25 mL, %45 T 100 mL i, $% 4], 28 0. 45
pom G L E 8 L B B, A R A A T
2.1.2 @ /NEEREY @3 4 F 4 Dikma ODS-
Cs 3% (4.6 mm x 250 mm,5 pm) , i 35 A & ) -
0. 1% W% (45 100 mL fin - b JE R 44 0.1 g)
(50:50) , %% 1. 0 mL-min ", AE iR 25 C &3 K
345 nm, KB FRELER R /0N BE GG IR 3 A i R
B 24 mg- L' HE S VA . AR S T U A O vk
[ 2.1.1 3,
2.1.3 g @ 3E 4k Dikma ODS-C,, {4
FEFE (4.6 mm x250 mm,5 wm), 3 ZhAH 0. 5% B
TEER W (SRR M T pH 3.0) , il 0.5 mL-
min "' R 25 °C, KK 214 nm o, K B R BUFY
8 T X R 3 PR B S R A 1. 03 g LT X R A
VAW o IO Mg IR, 25 045 pum TR L g T g 5,
LR, VE A A3 i V4 VAR
2.2 WERNE S EERASRRTZTH
MRAE W 25 mL, BO TR BEEAENZERLT, K
WZET BT 105 CHR T 2 EE  BUh & T
R NA N 30 min, WEHKEHFRE TR HE R,
2.3 PRI ARAR I
2.3.1 shyyhndl B HYIKE 18 ~22 g, M4
oo Ly (3Y) IECI R A A FEHL N 9 A, B4
10 12,
2.3.2 Nk R R S 48 R R
0.02 mL-g "EEA T2, KR 1R, #LT d,
KIK G 251025 A sh P EE R B50K 24 h R IR %2 30
min J5 , 45 725 H/NR R K #EE 45T 5K 20 min 5
I8 STUARE Ab BT Sy, AT I 1 s o 5 M R B, B I ity 1
HATT P om0, BT IEE b BRI/
Jo b L, 0 K B /N B R N T &
IRATUE R e A A B, e e R M il 6 = o R
HERK B/ /N K BE X 100% 80 5 R e i %
2.3.3 JEEIRE T KR AL L B 002 mL-
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g EHGHTZEY,EBRKR,ELTd, KRG
B A B ANARIK 12 h, SRR 45 25 30 min J5, 43 55 #4257
H0.02 mLog ' HEE 1 gemL T URER KN BLEA
A BAT Tl E PR IS AR BB N, JEZEEE 4 b, B
1h fe 1 RIEAR, WA B4 0 (8 KRG (E 2, 1155
TS 4R K A 2 B0 B o MK O TS OB AR <
ecm H 1,1 ~1.9em F2,2~3cm K3,>3 cm K4,
H2 15 48 KR W R 5 0 A G A e

2.4 HEWT P

2.4.1 MU AH & B3 TR
B9 By, 4 Ly (3%) 1E 38 B 56 HE 51 4L #4F , n A B3
KIS WOR L 1 b, #7250 A9 32 IO ] 32 Ik Bk
AP, 1542 UMK, 3k 0, W 4 & 400 mL, 75 {3
2GR o JUAE R BT RN B, Ve KR 2 W, BRI 24 h,
BIRIWT <40 CHWAM 1 g-mL " EHH ",
2.4.2 GRINTZ  WEPRBCS MR 9 0, 5
By 5 g, PEFEIM K & | 52 U a] | 4 O B0k % 42 K
R, LU SRR B R 4 I 1 255 1 o D D 4R
b, AUE R & 90 09 0.6,0. 4 i i 1E A2 AL vk
G MR ICT 25— & KR 1 h, S O IE , U8
W4 2 100 mL, 753 AR HORK . 1858 22 HF b 45
WR T2 2, t B Hre] 0, 4 R
RN T 2B ERNAS>C>B, TR
MRS HRY LR EEE L, GEHE, MEY
M R R I T 2 5 ALB,C,, B K & 10
¥, P2 IOE 2 U, SR IBURFE] 1 b

2.4.3 GO HRIC 7 2 AEAL TS (60 g) K
PRI S M) AR 2GR O 3, KRG 1 b, $2 3
W3 UE VB VR M 45 & 500 mlL, 15 Bl 1 4 4R O . 1k

R3 KUBTHH(RSE)RNIZREERRE SR

F1 BERRIZARERRBSHF
Table 1  Orthogonal test analysis on extraction process of Mume

Fructus in Chaishao Changning granules

A B

s gt s gy
No gkt wi QAR P PR CEEE i
/5 /h

1 8 0.5 1 1 115.74  22.86 76.01

2 8 1.0 2 2 142.78  30.06 97.48

3 8 1.5 3 3 130.78  27.50 89.22

4 10 0.5 2 3 147.17  28.01 94. 55

5 10 1.0 3 1 143.64  27.75 93.10

6 10 1.5 1 2 152.36  28.80 97. 49

7 12 0.5 3 2 146.42  28.58 95.49

8 12 1.0 1 3 141.48 27.34 91.71

9 12 1.5 2 1 143.76  29.82 97.26

x2 BEBEMEATESHFESN
Table 2 Variance analysis on composite score of extraction process

of Mume Fructus

5 28 K SS F P
A 108.514 1. 100 >0.05
B 65.298 0. 662 >0.05
C 96.711 0. 980 >0.05
D(##%) 98. 636

HFy05(2,2) = 19(FK4 ).

K SR ]S OB B B R, LIAT 24
TR AR/ BB AR B K R A E AR AR, /D B
Jo R 22 S 8 B0 25 BRIR A, R G PR A
WA R AT L R R R 0.2,
0.2,0.3,0.15,0. 15, I ZHE MR W 3, 2
orHr LR 4.

Table 3 Orthogonal test analysis on extraction process of others herbs in Chaishao Changning granules

v DI CURE )ty BN TR PERE whms s
1 8 0.5 1 1 1.38 0.37 13.23 22.81 1.30 46.76
2 8 1.0 2 2 2.75 0.56 20. 49 45.82 1. 05 74. 45
3 8 1.5 3 3 3.91 0.78 25.89 52.19 1. 19 91. 14
4 10 0.5 2 3 2.51 0.57 19.83 43.40 1. 19 70. 45
5 10 1.0 3 1 3.49 0.97 25.54 39.76 1.10 90. 41
6 10 1.5 1 2 1.92 0.61 16. 10 48. 68 1.21 65. 04
7 12 0.5 3 2 3.34 0. 65 23.03 60. 41 0.96 87.17
8 12 1.0 1 3 1.90 0.41 15.21 50.55 0.98 63. 04
9 12 1.5 2 1 2.86 0. 49 21.83 54.38 1. 11 76.50

- 12 -



222 B 19 1)
2016 4 10 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 22, No. 19
Oct. ,2016
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Table 4 Variance analysis on composite score of extraction process

of others herbs

SES SS F P

A 43.385 1.333 >0.05
B 152.992 4.700 >0. 05
C 1 468. 941 44.124 <0.05
D(iR%E) 32.554

P ELWE 43 B AT 0, 45 PR3 R S AT i T UKL (s
L) SR ZME IR € >B>A, J5 2504
KU R C X PGSR m A B &R L W R
ALB WITC 2 VE 22 S5 o 255 A0 AT, 0 SR O 4R BT
AN AB,Cy L RUIK & 10 5, 32 8 3 1k, 42
BCutE] 1 h,

2.5 BRiE MR S g, HAR & 25k 2
fab 7 i L T2 T 3 W IE g, 45 R 3 i
PAAT A A A8 TR i B A 154,17 mg-g ™', RSD 1.8%
WK 31.27% , RSD 1. 6% ; A 24 F & B & 3. 97
mg-g ' RSD 2.5% , &b i /N BE Bk $2 B & 0. 66 mg -
g " )RSD 1.7% , ! & % 26.36% ,RSD 1. 1% , /N
ek % 61.97% , RSD 2.2% , }§ 15 48 %1 0. 98, RSD
5.7% o FRWZ T 2ZRETIT,

3 itig

L pins, TS E RAMAZRBKR, &
B 158 22 B, WOAS 290 4 5 Mg AT ML IR A R
FRHEAT BEHR LR AR 8 50 Pk et o AT 251 57
M2 % 2015 48 hig € rp [ 24 ) A OC 3T 2% 4R 3E A7
T, R I 23 52 B LA R 4 0 T, 03 06 oy B AR
AR 38 2k R B I S A R g M L A e AR AT 2
FFT B /R (%) U 20 AR 43 3 R ol WOEE-0. 1% il T2
(28:72) 1 0. 5% Wi g — = g v W (JH W2 I 5 pH
3.0) 40 B BEAR 3 W 5 ele s
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—BOPE DL KA A 2 ] 0 R T B, DR Ot B M AR
BRI A E RBUR AR O A Th AT
HORE A AT A BUN ST, BRI /N BB 0
TE A0 TR 1A RO, H A RO i AN 2 )
IR, i AR 0 1 o et R A SR LA A O 4y, IR
R RO IEAUE R, IR A G A BE N, DUZ R
Gy AT B L E T A R bR I BLE REUE X R

ZAEPREE B VTR L 1E R T 20 BT B2
A, 2 5 07 i A R B B s S EH .
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