270 Chin J Pharmacoepidemiol, Mar. 2023, Vol. 32, No.3

- REF - —IRHR -
BSINERENIZERBETEMR
B, A IO, AREET, REAS, ¥ @, F29°, £FF

1. RRELAFAFMNLE £afFER (R RX 430070)
2. BRA R B EEERELRGEFRZELF L (JLE 100044 )
3 ERGVEAKGARAE (RX 430052)

[#H2E] B Mk ESAHNE AR T 2R T4 ik DIRBERR | %
PR MR RN TR, SRAESS IR Ay Hh iR KRR T 258 IER
SEECHA A o AR, SRITIESCIRS b i S 25 MKIR T 238k LR A4
WL BEEE . IR BR A AR bR RS AN R R R T2, SR BRI T
SN 15 5K, FUEREC3 K, AR 2 h, W45 EAI BN 1.16~1.18 (60°C)
N FEAT S BER R 0%, ##E 24 ho WM EAEKEE T 250 10 5K, R
FEHC2 R, WK 2 h, Weds BAXTEE N 1.30~1.35 (50~60°C ) Wi, mILBA T 2N
TEMMER T, B8 S5HRHLEIN 0.6 1 1, 90% ZEECSHTNER], AIFIMA T B Mgk .
530 fLik)a M ERECT 2o RE i i Hh (R] = A AU B i . PEBE SR AR T 2R mI T
BRI . R R], Dy A=,

[XH#iR)) BSHNE s RHRERE; ECe; 2T T
Study on extraction and molding technology of Lushen Bushen tablets

Wei-Ting WANG', Shuang LIU?, Mao-Quan LIN?, Deng-Ke XIONG?®, Qian ZENG', Chong-Ming LI°,
Zhi-Jun HUANG'

1. School of Chemistry; Chemical Engineering and Life Sciences, Wuhan University of Technology;
Wuhan 430070, China

2. Food and Drug Inspection Center, State Drug Administration, Beijing 100044, China

3. Jianmin Pharmaceutical Group Co.Ltd., Wuhan 430052, China

Corresponding author: Zhi-Jun HUANG, Email: huangzhijun@whut.edu.cn

[ Abstract] Objective To screen the optimal extraction process and molding process
of Lushen Bushen tablets. Methods The extraction rate, icariin content and transfer rate
were used as indexes to optimize the extraction and alcohol precipitation process parameters
of Epimedium in aqueous solution by orthogonal test. With calycosin glucoside content as
the index, the process parameters of water extraction of Astragalus membranaceus and other
medicinal materials were optimized by orthogonal test. The optimal molding process of Lushen
Tonifying kidney tablet was determined by the appearance, hardness and disintegration time of
the tablet. Results The optimum extraction conditions were as follows: add 15 times of water,
decoction and extract for 3 times, 2 h each time, concentrate to a relative density of 1.16~1.18
(60°C), add ethanol to make the alcohol content 70%, and stand for 24 h. The optimal water
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extraction conditions of Astragalus membranaceus and other herbs were as follows: add 10

times of water, decoction and extract twice, 2 hours each time, concentrate to the extract with

a relative density of 1.30~1.35 (50~60°C). The optimal molding process was starch as filling

agent, the ratio of extract to auxiliary material was 0.6:1, 90% ethanol as wetting agent, and

the addition method of disintegrating agent was additive method. Conclusion The preferred

extraction process can improve the content of active ingredients in the intermediate product.

The preferred molding process is stable and feasible, with high molding rate, smooth tablet

pressing and convenient production.

[Keywords ] Lushen Bushen tablets; Single factor experiment; Orthogonal experiment ;

Extraction process; Molding process
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Figure 1. HPLC chromatogram of icariin content determination
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Figure 2. HPLC chromatogram for determination of the content of calyx isoflavone glucoside
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F1 KETEERSAT

Table 1. Water extraction process factors and levels

o AR TE] (h) B/fKEE () CHEBUIREL (X)) D/ZH
1 1.5 10 1 1
2 2 12 2 2
3 2.5 15 3 3
F2 KRIZEXRRWAREER
Table 2. Orthogonal test scheme and results of water extraction process
e ASEISE] (h) Bkt (%)  CEEBUREL (R) D= Yii;?ﬁgiﬁ (%)
1 1 1 1 1 55.83 19.3
2 1 2 2 2 55.69 15.4
3 1 3 3 3 57.85 17.9
4 2 1 2 3 56.57 19.1
5 2 2 3 1 57.42 29.8
6 2 3 1 2 57.91 23.0
7 3 1 3 2 56.77 19.9
8 3 2 1 3 56.79 18.2
9 3 3 2 1 57.35 18.5
T AR
K, 169.37 169.17 170.53 170.60
K, 171.90 169.90 169.61 170.37
K, 170.91 173.11 172.04 171.21
R 0.8433 1.3133 0.8100 0.2800
R
K, 52.6 58.3 60.5 67.6
K, 71.9 63.4 53 58.3
K, 56.6 59.4 67.6 55.2
R 6.4333 1.7000 4.8667 4.1333
R3 KRIZEXRRKEAESTER
Table 3. Results of variance analysis of orthogonal test of water extraction process
et F3ES i 22775 Al F H B ¥ F P
P[] 1.084 2 0.542 8.626 >0.05
- oK & 2.929 2 1.464 23.316 <0.05
PRI EL 1.003 2 0.502 7.988 >0.05
w2 0.126 2 0.063
PRI [ 69.176 2 34.588 2.492 >0.05
p— j]lykﬁw 4.802 2 2.401 0.173 >0.05
FEEREL 35.536 2 17.768 1.280 >0.05
wE 27.762 2 13.881

E: F,—-0.10(2,2)=9.0, F,—0.05(2,2)=19.0, F,—0.01(2,2)=99.0
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Table 4. Process factors and levels of alcohol precipitation

K- - HE S
ATRXS 5 B/ (%) C/BESURTA] (h) D/ZsH
1 1.04~1.06 50 12 1
2 1.10~1.12 70 18 2
3 1.16~1.18 90 24 3
R BERIZEXRRBRARSER
Table 5. Orthogonal test scheme and results of alcohol precipitation process
e AR B B/ (%) C/BEUTITE] () D/ZSH AR (%)
1 1 1 1 1 90.9
2 1 2 2 2 89.4
3 1 3 3 3 85.6
4 2 1 2 3 77.3
5 2 2 3 1 93.5
6 2 3 1 2 88.1
7 3 1 3 2 96.7
8 3 2 1 3 91.4
9 3 3 2 1 88.6
K, 265.90 264.90 270.40 273.00
K, 258.90 274.30 255.30 274.20
K, 276.70 262.30 275.80 254.30
R 5.9333 4.0000 6.8333 6.6333
*6 BERIZEXRWAEDIWER
Table 6. Analysis of variance of orthogonal test for alcohol precipitation process
S fiis 2275 il F ¥z F P
X i 53.609 2 26.804 0.646 >0.05
FyIesTy 26.569 2 13.284 0.320 >0.05
TEI5C Hs ] 75.269 2 37.634 0.907 >0.05
w2 83.016 2 41.508

7E: F,—0.10(2,2)=9.0, F,—0.05(2,2)=19.0, F,—0.01(2,2)=99.0
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Table 7. Water extraction process factors and levels

B %

S AT () B () CHRER (%) Ve

1 1 8 1 1

2 2 10 2 2

3 3 12 3 3

*R8 BEKEBRIZEXRRBRARSER
Table 8. Orthogonal test scheme and results of extract water extraction process

K AAREGHT (h)  BADKE (F5)  CHREOKE () DT %ﬁﬁ%m%ﬁ%ﬁﬁg
mg * g

1 1 1 1 1 0.32

2 1 2 2 2 0.57

3 1 3 3 3 0.49

4 2 1 2 3 0.61

5 2 2 3 1 0.53

6 2 3 1 2 0.39

7 3 1 3 2 0.41

8 3 2 1 3 0.50

9 3 3 2 1 0.55

K, 1.38 1.34 1.21 1.40

K, 1.53 1.60 1.73 1.37

K, 1.46 1.43 1.43 1.60

R 0.0500 0.0867 0.1733 0.0767

R BEKEIZEXRBAFESTER
Table 9. Results of variance analysis of orthogonal test for water extraction process of extract

izt e i 2E -5 il R P F P
PEECE [A] 0.004 2 0.002 0.360 >0.05

B A Sk 0.012 2 0.006 1.115 >0.05

R A FREEL 0.045 2 0.023 4.358 >0.05
PRIE 0.010 2 0.005

7E: F,—0.10(2,2)=9.0, F,—0.05(2,2)=19.0, F,—0.01(2,2)=99.0
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Table 10. Investigation of filler types

AR L/¢ZNERIN ORI (% ) PR AR A () J RIS
VEH AR, g 81.32 32.94 AR, BOGHTHS]
MET YR RAEL, a5 75.41 30.56 BRI, AL
Lk BH, A5 67.98 36.27 A, ARA
F11 ZEIRERERILIER
Table 11. Comparison of ethanol concentration and excipients
BRI BH S PR ER iEATRIA AR (% )
0.6:1 B, AL TPRCBORE, R 58 4t i 62.87
50% 0.7:1 R, AR TR, AT 4 it i 57.33
0.8:1 i, A4 TR, A 5E 4 it i 52.04
0.6:1 BN, DRSS TR T, AR A 72.87
70% 0.7:1 BN, DRSS il S = S UK 70.49
0.8:1 BEG, A4 PRLEME, R 5E 4 i 63.28
0.6:1 FAHR, JEZi HORLET R, S84 fifi 83.29
90% 0.7:1 FAHL, o4k HRLfET B, o8 4 id i 79.30
0.8:1 BN, DRSS GRS OIS o SN 77.95
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R12 BEFIMNFT EEE
Table 12. Investigation on the adding method of disintegrant
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