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(Abstract] Objective To prepare the classic formula Shashen Maidong Granule (SSMDG) and establish its quality standards.
Methods The reflux extraction process of Shashen Maidong Decoction was optimized by entropy weight method and orthogonal

experiment, compared with the traditional decoction process, and the molding process of granules was further screened. High
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performance liquid chromatography (HPLC) was used to establish the fingerprint of SSMDG and the content determination method of
liquiritin and acid glycyrrhizinate. The similarity of fingerprint and transfer rate of liquiritin in the reference sample (decoction,
freeze —dried powder) and each link of granule production (extract, intermediate, finished product) were investigated. Thin layer
chromatography (TLC) was used to identify Maidong (Ophiopogonis Radix), Sangye (Mori Folium), Tianhuafen (Trichosanthis Radix),
Baibiandou (Lablab Semen Album), and Gancao (Glycyrrhizae Radix Et Rhizoma). Results The optimized reflux extraction process
involved soaking for O h, extracting twice, adding 10 and 8 times of water, and extracting for 20 h and 1.5 h, respectively. The
molding process was as follows: 90% ethanol was used as wetting agent, 20% dextrin for soft material, extruded and granulated by
16 mesh sieve, dried at 60 °C, and granulated by 80 mesh sieve to prepare SSMDG. The similarity of fingerprints of 10 batches of
SSMDG, reference samples, and each link of granule production was greater than 0.90. The transfer rates of liquiritin in the
standard decoction, freeze—dried powder, extract, intermediate, and finished product were 75.60%, 75.24%, 91.67%, 90.22%, and
73.57%, respectively. The TLC characteristic spots of 5 Chinese medicines were clear and negative without interference. Conclusion
The results of fingerprint similarity showed that the quality of SSMDG in each batch and each production link was relatively stable
and consistent with the reference sample. After reflux extraction, concentration, drying, and granulation, the transfer rate of liquiritin
decreased, and the transfer rate of liquiritin in granules was close to that of the original decoction. The preparation process of
SSMDG established in this study is stable and reliable, and the quality standard detection method is simple, feasible, and
reproducible, hoping to provide reference for the scale production and quality control of SSMDG.

(Keywords) classic formula; Shashen Maidong Granule; granules; fingerprint; preparation technology; quality standard
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Table 1 Origin, harvesting period and processing method of medicinal materials
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Table 2 Level table of factors examined
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Table 5 Orthogonal experiment arrangement and results

RIS A B C DESE| A W ST AY (mAU*s) HREFHRER/%  BEER% LAV
1 1 1 1 1 10 448221 75.45 36.00 42.61
2 1 2 2 2 10 871.15 78.04 41.57 68.09
3 1 3 3 3 12 002.30 88.41 43.77 100.00
4 2 1 2 3 9 913.41 58.02 39.01 24.33
5 2 2 3 1 10 731.28 73.66 41.89 62.04
6 2 3 1 2 10 754.16 79.66 39.54 62.49
7 3 1 3 2 8 847.58 55.02 40.00 12.81
8 3 2 1 3 9 14034 56.65 38.45 12.92
9 3 3 2 1 11 384.48 77.23 42.63 75.65
K1 210.70 79.75 118.02 180.30
K2 148.86 143.05 168.07 143.39
K3 101.38 238.14 174.85 137.25
R 109.32 158.39 56.83 43.05
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Table 6 Orthogonal experimental analysis of variance
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Table 7 Comparison between ancient decocting and modern

extraction technology of Radix satenophiopogon decoction
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Table 8 Variety and dosage of single diluent(n=3,x+s)
LpssilliEs HiE N A TR TURLEAR TOURLIBCR 1% A UNIN:N Q)
TER (10%) JAT, REIAL b id ¥ B, R/ 83.12+0.76 Gy 21.42+0.27
Wik (10%) JAT, REIAL B oL B, R/ 72.63+0.53 Gy 16.86+0.19
FAE(10%) B, BE KL b id ¥ HEE, RANARYY 78.80+0.48 Gy 20.86+0.21
TER (20%) JAT, BEIAL S id ¥ B, R/ 85.84+0.87 Gy 19.49+0.23
TG (20%) T, BEAL By 1L ERENP ) 91.5120.64 i 16.86+0.19
FLUHE (20%) s, LA Be kL Sy 1L i AR, RN 84.42:+0.82 HHE 21.42+0.13
FER (30%) S , REHRL S it i PREN AN S| 80.22+0.71 L 18.29+0.20
WK (30%) AT, ASfg kL — — — — —
FLHE(30%) SEY, A, sed kL B oL AR, KNRY 51.510.98 Gy 23.05+0.12
®9 RABBHNAREBLLER(n=3,x2s)
Table 9 Investigation of different ratios of mixed diluents (n=3,x=s)

HAREFRIRIZ ezt A LEIRERIN TRLBCR % Lk RIEA/(0)
HIRGIEH (13%:7%) A, B L2 ZB0 B, KNS 59.45+0.86 % 20.3220.21
WURESERE (10%:10%) A, R by it o, KNS 76.26+0.56 % 21.600.17
WIS TERD (7%:13%) A, RERL Syt o, KNS 88.56+0.55 % 21.04+0.20
RS TER (5%:15%) JH, BEARL b i B, KNS 89.68+0.50 Gy 21.42+0.15

R (20%) JH BEARL b i B, R/NE 91.51+0.36 Sy 16.86+0.13
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Fig.1 Thin-layer chromatogram of Ophiopogon (A), mulberry leaf (B), trichosanthin (C), Licorice (D), white lentil (E)
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Fig.3 Comparison of fingerprint similarity between the benchmark sample and every link of granule production
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Investigation of specificity in determination of liquiritin content
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F10 3HBAFHEHEFSENE
Table 10 Determination of liquiritin content in 3

batches of granules

S HEHSE/(ngy) FHEE/(mg/y) x/(mgg) RSDI%

20210110 1.430 7 1.431 8

20210110 1432 8

20210111 1432 6 1.433 9 1.432 5 0.09
20210111 1435 1

20210112 1431 1 1.431 7

20210112 1432 2

®11 BEEEREFNAESERTHER
TR E (n=3)
Table 11 Average transfer rate of liquiritin in reference

sample and granule production process (n=3)

Fdh IR HRA PR %
FEHERE S JLUR/13 75.60
BT 75.24
$RIOK 91.67
Sk AR (R ) 90.22
T 73.57

4.6 mm,5.0 pm), FENAHR LNE (A)-0.2%BE R K
(B) A1 30 °C, AR R 1.0 mL/min, HFE &
H20 pL, VS AR H R R B e e B
VAR M 0~5 min,5%~15% A;5~15 min, 15%-~
23% A;15~20 min,23%~35% A;20~25 min,35%~
45% A ;25~40 min,45%~55% A, K KAEE N 0~
5 min,354 nm;5~30 min,230 nm;30~40 min,203 nm,
2.9.2 XFTRRGHE IR B SIERA H R R SRR E
H A RRE AT IR 5 9.25 mg T 100 mL ), H
FEE 2, BIFS9 BE 4 0.092 5 mg/ml Y H 5 IR %t
R IR, RS FRE R 0.5 ¢, BT 100 mL IR
WA 70% B 30 mlL, % 28, FR #7545 min,
B Y, 70% H B ool 2k B S B, At
W, WU R S LR 0.5 g, 3 Bk Tk
il A H FEBAPEXT BRS I, I H R o i
TR R =H AR E H1.020 7 A H R SR,
293 LEMERE B 70%7%5 H P S H R
B o} PRV R Y e B X R T S i T I TR, 4%
H LR S e S S A TR, DL 5, SRR
A R i (W I T A X R, 20 B E 4,05, B
FRICTHE 207 6T T H By & e

2.9.4 LML MR HA M FRE Tk AN

ARy BUH A IR SR (0.737 mg/mL) kS
WHHL 5.000,3.750,2.500,1.250,0.625 mL % 5 mL
b M EE R BRI EL BT, SRR, H
PR A A TR AR VR BE I LR R Y =1 899.2X —
6.752 3,r=0.995 8, A FIH RIMRELTE 0.92~7.37 ngili
FINA RIFIZRIE R R,

BRI i VR, R S A 6 IR, 153 H g e
T, RSD 2 1.04% , R WILEAE 2 B R AT, P47
2 6 AR LI A VA R, HEREINE | 0 SR R A 0 1
L RSD 0 2.34% , FWZ kB R A, Ktk
AT 0.2.4.8.,12.24 h ERHERE IE s H
BRI TR AR, RSD K 1.32% , 7 W4 i v Wi 78
24 h NERRE KRB FRICE o0 3.117 6 mg/g IFIRL
0.1 g, IMAH R B B A (0.092 5 mg/ml)
3.50 mL T 50 mL IR, MA 6.5 mL [ 70%H
Wi HRIE FRE S 45 min, MK E R EAT
6 o3, FERERS TN, 0457 B A [m iR R 98.21%
RSD H 1.28%,
295 WSELGPRRHER S ENE B3t
Vb S S R $22.9.17 T R 454, A it i i
VR, SRR 00 R ) B i, AR LR 12,34
Wik ) H AR S 3.166 9 mg/e, RSD 42.29%,
UEIZ £ T ARE 1T,

3 itig

S TR BB AR, A E FE
S 2 K i PR 22 58, 2 v I 24 % 7R O e 1) Sl
ML 7 R RN B Ry i) A A Ge b 2530 2
FUAFAE BRI | BKAE SHAEREGRE, A
BIFSORE 22 304 T7 VD22 A R R, T OT R T
Holil s TS BUEARMERIITSE . il T 20 TR
W, AT h 2R 2 SRR R RS
H8 TR HARACR AL, 2210R I 55
Tl RER R IR AR AR, R T
W AN S DR, TR SRR BT AR R R R
b ORIV TR BT A, %
JERIRFBETE, BORIAZS TR HT 90% £
BEEATRRIEHRL X T AN R RR I R BT B i
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Fig.5 Study on the specificity of glycyrrhizin content determination
T A 70%%5 1 S  ; BAH BB 1A of BV 5 C.H B R e 0o B S 5 D bt VAR

®12 3HBRANEERIENE
Table 12 Determination of ammonium glycyrrhizinate

content in 3 batches of granules

il HHEBR S/ (ngy)  FEIE R/ (nglg) x/(mg/e) RSD/%

20210110 3.012 3 3.010 1

20210110 3.007 9

20210111 3.054 4 3.052 8 3.071 9 213
20210111 3.051 1

20210112 3.152 4 3.152 9

20210112 3.153 3
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S HE 5 WA ZGREAEBRE SO 06, HLBATEIC 4, nTH]

TUBECHWR RS, LSRR a0
FHIEBE A, , AT GRS AR SR BATE T
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11T 22 4 1F 2020 Fi( H 28 L) A2 LU SN HAE A
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A STHR LA SOOI 2 22 4 2 D & AR 4
b (HEARH D ARG K™, e 2T Pzt
PR, ASMELIARGIN T4 RAEAS B s AT UM
OYANIE T R CRORHAGEI , Z - rho TS AR i
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