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Study on Extraction Process Optimization and Quality Control Method of Guiqi Yiyuan Decoction

HOU Xinyang', LI Jintian'?, WAN Lingjuan', FENG Xiaoli'?, LIU Xiaoxia', WEI Shuchang'*"(1.Gansu
University of Traditional Chinese Medicine, Lanzhou 730000, China; 2.Gansu Province Traditional Chinese Medicine
Pharmaceutical Technology Engineering Research Center, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To optimize the extraction process of Guiqi Yiyuan decoction and establish its quality control
method. METHODS  Ly(3*) orthogonal test was used to optimize the extraction process of Guiqi Yiyuan decoction by using
index as comprehensive evaluation of the extraction rate, total polysaccharide content and n-butanol extract content. Thin layer
chromatography(TLC) was used to identify Astragali Radix, Angelicae Sinensis Radix, Lycii Fructus and Ginseng Radix et
Rhizoma in the decoction. The content of glucoside of calycosin as the main active ingredient of Astragali Radix was determined
by HPLC. The differences in relative density, insoluble matter and loading amount were checked according to the Chinese
Pharmacopoeia 2020 edition, and the quality control method was established. RESULTS The optimum process was 12 times
water, 4 h extraction time and 2 times extraction. TLC identification results showed that the chromatograms had clear spots, good
separation and strong specificity. The linear range of calycosin glucoside was 0.089 6—1.344 0 pg(+’=0.999 4), the average
recovery was 99.51%, RSD was 2.59%(n=9). The relative density of decoction was 1.39, and the difference of insoluble matter
and loading amount was in accordance with the provisions of Chinese Pharmacopoeia 2020 edition. CONCLUSION The
optimized water extraction process is scientific and reasonable, and the quality standard is effective and controllable, which can
be used for the quality control of Guiqi Yiyuan decoction.

KEYWORDS: extraction process; glucoside of calycosin; quality standard; relative density
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Tab.1 Factors and levels of orthogonal experiment

7K A ) B. . " C,, b
JKEAE PEEE/min SRBGREUR (= H)

1 8 180 1 —

2 12 240 2 -

3 16 300 3 -

e K K g s BRI ) S SR IR ]
Note: Amount of water added was the total amount; the extraction time
was the total extraction time.

2.2 TP FEAR B e Jr ik
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B P22 2023 4F 11 A 565 40 245 21 1
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Tab. 2 Results of orthogonal experiments
K5 A B c FMD’ W IETER G2 55
5 EH) % WWEg &wig T4
1 1 1 1 1 40.75 6.82 11.36 87.90
2 1 2 2 2 41.01 7.38 12.53 94.38
3 1 3 3 3 43.02 7.36 12.29 94.51
4 2 1 2 3 40.79 7.68 13.06  97.40
5 2 2 3 1 41.02 7.65 13.59 98.91
6 2 3 1 2 42.84 7.00 12.97 94.55
7 3 1 3 2 41.97 7.50 13.03 96.93
8 3 2 1 3 41.62 6.89 12.74 92.73
9 3 3 2 1 42.65 7.48 13.45 98.37

K, 276.79 282.23 275.18 285.18
K> 290.86 286.02 290.15 285.86
K3 288.03 287.43 290.35 284.64
r 14.07 520 1517 1.22

®"I TENE

Tab.3 Variance analysis table

HT RS TR T A B R AR 2GR KR T
Tesg nl e . HBLELS, 4RI 4.

R4 EREUMARIZRIESER
Tab. 4 Validation results of water extraction process of
Astragali Radix and other medicinal materials

FE KRS MER% ETERMYS R MR
1 41.54 7.54 13.53
2 41.98 7.89 13.35
ABC, 3 40.18 7.63 12.97
4 41.47 7.91 13.84
5 40.19 7.87 12.89
RSD/% 2.03 2.20 2.96

KR WEF M AW ¥y F {8 P1H
A 36.923 2 18.462  148.195 P<0.01
B 4.821 2 2411 19.351 P<0.05
C 50.474 2 25237 202.582 P<0.01
TR 0.249 2 0.125

252 WuFREE R AESE KO 2T g R mT
K2 ACIZKED) . CHRBURE) X i EE AR 25 bk 2
TS5 AW B 52 2R BAERIAS )X
IEASIRIEE A o m, T SEBR kA = i i
R ARRIR AE R, WERIL T ETERN
AB,Cy, HIIZK 12 4%, #2HL 240 min, $2H 2 K,

R E AN 22 2023 4F 11 A4 40 4855 21 1

253 WREXELIR WEEESRER, #hd
i A 0 B BN BE 24 R 5 A R A
b, BAHRIEATOERE S, RS T T, 45
RILE 1,

I
- - L]

1 F-20N3 5

E1 #EeEE

A-4UH5 BTG C-AZ DML T, 1, 2, 3Btk 4 oo
MREGHE); S-FIHERE R

Fig. 1 Thin layer chromatography

A—Angelicae Sinensis Radix; B—Astragali Radix; C—Ginseng Radix Et
Rhizoma; D-Lycii Fructus; 1, 2, 3—test substance; 4-reference substance
(control medicinal material); 5—negative sample.
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IE]\\
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C
w
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A-FIHEEIG B-XT IR C-BURR I 1-Bi s A A 1
Fig.2  Liquid chromatogram of Guiqi Yiyuan decoction

A-negative solution; B—reference solution; C—test solution; 1-glucoside
of calycosin.
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AR A B (W) A R AR AR () , T RO AR AR (Y) #EA T
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17=0.999 4, LESRFN . B T AT AE
0.089 6~1.344 0 pg INA RIFILMERR
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20200901)%% 3.00 g, % “2.4.2.3” T F AL %
MR B R el R v = S PN 28 g = e ¥ sy L
2T &R RSD o 1.32%, R EE MR I,
2.54.5 FUEMERAE B “2.4.2.37 TN HHAM %
W, T 0,2, 4,8, 12, 24h #F700E, 45F0%
AR -2 RSD {H R 1.74%, FEHIZHNHA B R
TEETAM 24 h g

2.5.4.6  JIAERICRGRES A % ARE R —HERE &
(Ht5 . 20200901)( & 5 5 B 1 A 49 05 & R
0.030 mg-g )% 3.00 g, SrAL 3 41, 413 1y, %
FEMVRIER 80%, 100%, 120%4; HAGS AT &
S5 ) A AR X TR V90089 6 mgemL ), §%
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“2.4.2.17 TR EGE RN E, BT EOR
99.51%, RSD N 2.59%, WL 5,

2547 FEREEIE W3 HIHERTERES
({5 : 20200901), W7 T 255 7 v ) ) 2 5 i
REHECPATINE 3 Wk, Z5HATH, 3 e & = Ey
0.031 5mg-g™, HREIZGHAAIE . Ml T
WA S Affr R, SRR 3 I Em
Al R 20%, BIH 0.0315 mg-g ' x80%—
0.0252mgg ',

x5 EERERBRER

Tab. 5 Sample recovery test result
. HIF B IMABES

s ke NFEE=S %/ I

jﬁﬁi/%ﬁmﬁﬁﬁmﬁﬁﬁﬂwmuﬂWK/$ﬁm RSD/

T8 e e g %  WR% %
BEtF i /mg  Hi/mg

1 3.024  0.091 0.073 0.167 104.11

2 3.041  0.091 0.073 0.162  97.26

3 3106  0.093 0.074  0.167 100.00

4 3255  0.098 0.098  0.197 101.02

5 3.018  0.091 0.091 0.181 9890 99.51 2.59

6 3.102 0.093 0.093 0.184 97.85

7 3.025 0.091 0.109 0.199  99.08

8 3.072 0.092 0.110 0.204 101.82

9 3.024 0.093 0.112 0.200 95.54

255 MMEE . AEYLAREZRGR HK
TR CHAXT R B 1.39 Zidy, NIEY R 2 7
PIF54 b E 25 2020 AERALAE , ILEE 6,

k6 HrRumTEFRELERRK
Tab. 6 Guiqi Yiyuan paste inspection result table

i H 1 2 3
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SO STE M, TR 5 IR O RE BB 5
B2 T Ao 2 A Bl ot (L I LR 22, 2Ry
VECRE A 1 I 24 0 P O 45 A 7 T AT A A
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TSI KA AN IE T st v 3 A Rl O v e 1
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