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[ Abstract] Objective To discuss the optimization process of Chailing Hugan granule. Methods

To optimize the water-extracting process and ethanol-extracting process respectively based on the indexes
as dry extract yielding rate and total saponins contents by using orthogonal design. In water-extracting
process, soaking time, decocting time, decocting frequencies and the additive quantity of water of herb
decocting were observed. In ethanol-extracting process, alcohol concentration, soaking time and relative
density of concentrated solution were optimized, in order to select the best extraction process. Results
The optimization water-extracting process of Chailing Hugan granule was as follows: 10 times of water
quantity was added, and herbs were soaked for 3 hours and extracted 2 times with 2 hours for each
extraction. The optimization ethanol-extracting process of Chailing Hugan granule was as follows; adding

ethanol to the ethanol content of 50% , placed statically for 36 hours and extracted the concentrated solution
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with relative density in the range of 1. 16 ~ 1. 20. Conclusion

reasonable and reliable.

[ Key words] Chailing Hugan granule; Orthogonal design;
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This process was stable, practical,
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SHIMADZU ) ; ie%% 25 &AL (RES2C  F I E 208 A= AY
PR S IEIR KA (B220 G SEAE AL EE) )
AS Z I A PG VEDL ( AS20500A K B A4 3% 18
ILESABRA T ) s AP-O1P B 25 5 (AP-O1P K AR
FERUITUAA FRA 7)) 3 W4 53 (06038 18 7 167 BH 4>
— WAL 2518 4 Sk A B 7 ) 5 B =X i g e TR T
PEAE (102A LIRS SRR A BRZS | )Rl
FHALERT ) o
1.2 Xz

PN 2N NS P NRESERE =5 S5-I 3 3
HE BRI T MBS 25 A BRA A,

SEHA AT d XTREAN (B 98% , TR E 25 AR
il fb G R BT ), G 7K ) 2B G RS (A5 110833-
200302, H [ 24 b A= P it 4G BT ) 5 Ak =K
F . G — AR | R ZRIRK

2 FE

2.1 TEARRMNE T

Z 2010 4E (P AR N RIEFTE 25 80) (—
) (B XA) RPN E T, 45 1IE 38 S50 h 25 )
e B2 25 2 100 mlL, AF 25 W BUIE 38 3086 BT 15 19
W5 mL, I ETO TR EEENZE LN (KE
TR W) KB HET BRI T 105°C T8 3 /Nt
B, BT 8 v v 10 30 404, TV HORS 25 R 2 0
i (ERERNW,) , BEAX IR TERE,
B 2H 327 (WZ—WI)X20

TERE = R

2.2 BB E I ki ET
2.2.1 AedfERTEHIE RS PRECEEH B  d X
i 10. 68 mg, & 5 mL ZH T, I B R, 22,
FEA) AR B S AE 2 U, 0 AR 2 W BT Bt i
¥ 0.05 mL.0.10 mL.0. 15 mL.0.20 mL.0.25 mL,
0.5 mL ¥ 1 mL ZF i, 5 B R 50 bR 7 W
FHUAAI 0.5 mL, S HL0. 5 mL EEAE A2, 4%
WG AN 0. 19% X — F & 3 78 F 2 WV TR
0.5 mL¥EEA], F 70°C L 10 434 B 0% A
iR 6 ml,70°C Jz i. 30 8, B, s, ek K
300 nm £ 600 nm I, 15 F KWK K h 544 nm,
T 544 nm YA E IR, DAROSGEEE (V) 9
AetbR, DASEEHREH d BOMREE (X) WEEGA AR, Z3ifilbR
HERNER T3 ME 5 . Y =0. 7067X -0. 0227 (r =
0.9998) , I 4EHH 2 HF d £ 0. 1068 ~ 1. 068 mg/mL
WERPERR R, WE 1,

x 100% (A1)

0.800 1 SRR E 2
0.700 |
0.600 |
0500 |
0.400 |
0.300 |
0.200 |
0.100 |
0.000

0 0.‘2 O.‘4 0.‘6 018 1 1‘.2
mg/mL

1 Sed R d bRk
2.2.2 NEEEFEE WAL BT d X R
W H 2.2, 1 W A e T, T 544 nm %
SEE WG 6 WK, WG EERY RSD {EM 0. 19% , 3%
HISCES BRE % B RA , AP B IE 2ok, AR 1,
T R RS R

LRV WL I fE RSD(% )
1 0.352
2 0.352
3 0.353
0.353 0.19
4 0.355
5 0.355
6 0.354

2.2.3 EHIMEE  SREHHER 6 Hr a5
WL, H 2.2, 1 TR S8 7 e AT B4, JEAT I 5E 1T
BRRTSE, SRBETEEMRSD N 1.1% , %W
O EMERY, WE2,

£2 PR FAR EIE L 5

NG ES iS5 BEAFSE FHEE
RSD(% )
(mL) A /(mg/mL) /(mg/mL)
5.00 0.275 2.109
5.00 0.277 2.123
5.00 0.281 2.146
2. 111 1.1
5.00 0.273 2.094
5.00 0.272 2.086
5.00 0.276 2.111
2.2.4 FoEtEEg WAL AA R, 1% 2. 2.1

TR 507 vk AT 1R A, = IR CE, 000 T 0,15,
30,45 .60.,90 120 J3B i 5 WG BE 71530 AH X F 1
fi2E RSD 4 1. 2% , FWIRE dh I ILAE 90 73 B N AR
Eo W3,

2.2.5 RERICE S R RIS R S Y
FERTEI 2.5 mL, 39 43 4503 0 il vHEAfl o A S8
A d XFREN: 2,638 mg 5. 278 mg . 10. 560 mg( HA>
WRE 3 0y) B4R 5 mL %M SN E IR A48,
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e W ERE | AT 093 A B3k 100. 9% ,RSD
HN2.9% ., K4,

3 PR AT E TS

7 B} ] (- min ) W S {E FHME RSD(% )
0 0.306
15 0.308
30 0.311
45 0.312 0.312 1.2
60 0.315
90 0.315
120 0.316
F4 EEEIBCR A,
AR A HUEG =N ES REe
i (mg) (mg) el (%) ISR (% ) )
2.638 2.612 99.01
2.638 2.541 96.33
2.638 2.789 105.72
5.278 5.301 100. 43
5.278 5.407 102. 44 100.9 2.9
5.278 5.147 97.52
10.56 10.854 102.79
10.56 10.725 101.56
10.56 10.796 102.23

2.2.6 FEEME REEEIFESIER S mL, B L
ML KBZET AL S g BERE IR G BFA), Al
R EHEEI A, A 5% Z/K B B 25 mL, 3321 30
g3, R 30 438h, BEaT, R 5% ZUK R 15 mL G
VR R <}, & 01 U8R, 44T, ZR s o FR i i
FEAR 10 mL, o3 50K 2 I HL 2 mL 2 H 28048
HOIMFEEER 5 mL, #22.2.1 W0 F A5 #efe, s H:
WOGEE(E AR bR IR BB i & i,

2.3 KET LA

2.3.1 HEAKFMfE  AEREEBRMNELM L,
HRAE Ab Ty v 245 ) P Joit % 5 e & 6 5% % 245 b I Y
() | BN ) | B8 OB, oK o 5 28R 3R Rk
T ZMHEAT UL, AR 2 S A K48 2, S A ™
PEOURIE, S HEBE 3 DKE, HEKERIES,
2.3.2 FERBWRHS AT 5 160 ¢ EE
200 g 3% 200 g AR 133 g %75 160 g %k H
133 g HER 133 ¢ & H B 80 o A WM E HE, %
P EAR T LLAR LS B % S HOR BRI &
N A KR BRZ A AL 90 o, R4 Ly (3Y) IE
ARG 2 HEVEAT 2564 K B AR B, K IR AT

W B K B R 4E 2 100 mL, 15 9 I RE W, % I
R B ARSI E J7 P AR T I E J7 vE E
TS5 KERFEAEE

R %
K A i B R C R D Jizk
it fil/h A i) /h /i B/

1 1 1 1 8

2 2 1.5 2 10

3 3 2 3 12
2.4 FEILT 2
2.4.1 HEKFRIHE WAL REIFEE S

A S B T 20 R I T I R W A Y T
DUWR R (BTN 1] K e 47 W0ORH X %5 8 (50°C ) 3
ANNRBEATHEE, BN RESE T 3 KF,
Lo( 3%) IEACIKERIATIL, WK6,
Fo6 B ZRAKFER
SN

K
A BEWREE/% B ST E]/h C VR A8 TR AH X 285
1 40 12 1.11~1.15
2 50 24 1.16 ~1.20
3 60 36 1.21 ~1.25
2.4.2 FEMBEWAOEIE  HeAL 7B L ARELSE A |

RSN N E W NRESCIE =5 o BN & 05 N & 2SR )
810 g, 4% Lk /K $2 T2 b AT $ 1, $2 B At
U8, W4 2 900 mL, K5 HA 43N 9 43, B4y 100 mL,
BB L, ( 3%) IE 3T 9256 6 2 HE ik A7 4k
45 B WEUT, $h U8, U8 B [R1 0 20 B T 0 A 4
£ 100 mL, e bR T3R5 J5 2 AR T
FEJTIEINGE .

3 #R

3.1 KT

DA b Se i g5 R e W], 7K 32 20 B v ma 4 ROIR
MIPRZ DMK ) >A (RIEET ] ) >B (BT E ) >
CRIZAEL) , K4 T 2414 A,B,C,D,, A]
YR 10 K, VR 3 /NI R E 3 WK, R IRR
W2 /INBE 7 25 43 A 2 IR L R ] | B B ] | R
AU K B ORI W R
R UCRO 42 BUSCR 2 W /N, Ry 1 46 48 R
W RETR B A KB SEBR R e A T2
N AsBC,D,, BN 10 £ &K, 2541236 3 /N 42
B2 W BRI 2 /N, L3 7 8,
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RT KRIEZCAEGASRE

SES

e FHRE(%) ST A A mg/mL LAY
A B C D
1 1 1 1 1 19.67 2.304 63.80
2 1 2 2 2 23.40 3.479 88.08
3 1 3 3 3 24.33 3.196 84.62
4 2 1 2 3 28.94 2.057 71.85
5 2 2 3 1 27.78 2.297 74.30
6 2 3 1 2 29.51 3.224 91.87
7 3 1 3 2 29.18 3.634 98.21
8 3 2 1 3 29.22 2.785 84.25
9 3 3 2 1 30.55 2.062 82.96
kal 22.47 25.93 26.13 26.00
ka2 28.74 26.80 27.63 27.36
ka3 29.65 28.13 27.10 27.50
Ra 7.18 2.20 1.50 1.50
kbl 2.993 2.665 2.771 2.221
kb2 2.526 2.854 2.533 3.446
kb3 2.827 2.827 3.042 2.679
Rb 0.467 0.189 0.509 1.225
kel 78.83 77.95 79.97 73.69
ke2 79.34 82.21 80.96 92.72
ke3 88.41 86.48 85.71 80.24
Re 9.64 8.53 5.74 19.03
T a N TFHMAED HEBH T c WL
x8 LGRS
J5 2R i 2 -3 70 A F1H BN
A 176.60 2 3.13
B 109. 14 2 1.93
C 56.42 2 1.00
D 560. 96 2 9.94
e Foes(2,2) =19.00,f=2
F9  EEULEZRSE R
' ESES .
o n 5 C > THEE(%) B EE mg/mL LA
1 1 1 1 1 15.18 2.297 73.91
2 1 2 2 2 14.41 2.694 79.61
3 1 3 3 3 13.06 2.785 78.49
4 2 1 2 3 16.48 2.821 86.26
5 2 2 3 1 10.23 2.386 65.24
6 2 3 1 2 16.22 3.132 91.45
7 3 1 3 2 9.51 2.354 63.16
8 3 2 1 3 12.74 2.460 71.83
9 3 3 2 1 16.43 3.257 94.19
kal 14.21 13.72 14.71 13.95
ka2 14.31 12.46 15.77 13.38
ka3 12.89 15.24 10.93 14.09
Ra 1.42 2.78 4.84 0.71
kbl 2.592 2.491 2.630 2.647
kb2 2.78 2.513 2.924 2.727
kb3 2.69 3.058 2.508 2.689
Rb 0.19 0.57 0.42 0.08
kel 77.34 74.44 79.06 77.78
ke2 80.98 72.23 86.69 78.07
ke3 76.39 88.04 68.96 78.86
Re 4.59 15.81 17.73 1.08

s a 0 AP b BB e WA,
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R0 JrEHTR

T5 ZE R (=Kl ik F1H B
A 35.26 2 18. 84
B 440.04 2 235.19 -
C 474.24 2 253.47 -
D 1.871 2 1.00

H: Fyes(2,2) =19.00,f=2
3.2 BHLT.Z45%

LA ZE AT, BT ek A% v 5w 4 USRI
2 C(CHGE AT 2 ) >B (BEVLRTIE] ) > A (BEDT
WRRE) 407 22 50 A vl AT W 44 TRORE X % R R DO
()X B ORISR A 2 M s e, B DR T8
A,BSC, , BR HUR He R S ANX 4 E 0 1,16 ~ 1. 20,
N B S B 50% , #E 36 /N, WL 910,
3.3 BuFilEss R

SRyt — I 1 58 i 6 245 0 B v R, DL AR
T2 A7, % E iRt vk 48 R EEUL T2,
HE K 3 U, BIMRALITIE LU AR 2 £F 90 g, i 10
K R 3 /NI I 2 Uk BRIR 2 /NI 2R
B MXTEE N 1. 16 ~ 1. 20, B, N 2 BEAE 259
TN 50% , FiHE 36 /NET, MU B VR UG, DR
I8 [RT AL 2 T2 28 TG L R, TR 440 VR 45 %2 100 mL,
Fie AR T B AR A0 R i LR I T A A
HER 11 A7 50, SR FHOK 3 T8 T 15 R34 1E N
16.70% , BB FFBIME K 3. 752 mg/mL, P W%k #2
TR BA P H I,

F 11 R ABAER IS R &
= THRE(%) B A (me/mL)
20130809 16.96 3.748
20130826 16.47 3.816
20130912 16. 68 3.693
3 itig

SRR g 25, IR AR 2, HA iR R R
B BT, T2 BH AR Dk, h S 4L R i 5 791
TG I A B 1 I IR A h i 52
77 22 IR B AR B, AN &9 H 58 2% 4 T D7 (AL 4
AKATEC, DI 25 580 19 = 2 VR S S g
FAFEF PO R bR, Hoh H R R E R 40 4,
SRS EAUE R0, 6, HUE TESREKRMEN
40 7, R S i R R 60 23, oA XTI HE

B, IR INAT 255 V00, RS2 40 IF 5 i 4R BT
SRR T AL, P B T2 A T A Y
PR, S I MORL I i 4 T 2P0 E T
HERb I H T i 4R BRI

W2 565 255 oY BA WL A DR A
ENISIANSE 2 st iR (SSE 2 A4k L SR D ER <
SE BRSO A (EUR FRTE 2 B I E
KR AN EAR BT LA PR AL K 5 2 B i E A
SR T A E A

2 % x #t
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