HIBEZHAFHRE 2023 £ 12 A¥E 36 H5F 128 J.Math.Med. Dec. 2023, Vol. 36, No.12 881

ETHESERNERZITRNIZEER
T iEREE

Bax'?, mhR, kA, E¥e, & oxw, R @, BFFN°

1. TR EGAF G (BN 450046)
2. VI E Bk A E 20 % 4 A G F PG (HM 450046)
3. MHPEGASTEE IR LG B TRFLE (HH 450046)

[FZ] B W25l A > i B2 ep D3R Z R A I ZE RS, R I AL RS 42
He TR T EDT 507k ik UG I 00Yng ], FIHIEAS il s it
PR, NIRRT RDES R MR EA T b . Z55R Sz ng SR IRant 1] . fin
KA AR IR R ZK i iy, 2B S Kt S R 3. 2 FR IRt R]
LS /N AR 1220 SEHORECH 2 kit ISR, S URa iR ICT
ZM=NR =R G i NATHBESE BIE n] IRIT LGP0 L= T 2N R Z
] LA B PR 3 SRR R Z R AROCOC R, AT b s FONFESh S, JFHR Bl
RGBT, BE— AR 2GR 0 T i

[CHim Y MBEEIIE: B8t R, RO

Study on extracting process factor method by orthogonal design based on
rough set theory

Hong-Xin CUI"?, Shuai-Peng YANG', Ning-Jie ZHANG', Zi-Han WANG',
Qiong HUANG', Di ZHAQ'"?, Su-Xiang FENG'*®

1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China

2. Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases Co-constructed
by Henan province & Education Ministry of PR.China, Henan University of Chinese Medicine,
Zhengzhou 450046, China

3. Henan Engineering Research Center of Modern Chinese Medicine Research, Development and
Application, Henan University of Chinese Medicine, Zhengzhou 450046, China

Corresponding author: Su-Xiang FENG, Email: fengsx221@163.com

[ Abstract] Objective To study the inherent law between factors in the pharmaceutical
preparation production process, and explore the application of rough set theory to seek the
optimal process plan method. Methods Take the classic recipe Siwu decoction as an example.
Based on preprocessing data of the orthogonal design experiment, the decision table was
established, and the rough set rule model was used to analyze. Results When the factor

levels of the extraction time, the amount of water and the extraction times of Siwu decoction
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were gradually increased, the content of polysaccharide showed an increasing trend. When

the extraction time was 1.5 hours, the amount of water was 1:20 and the extraction times

were 2, the experimental results were the best and the best combination of three factors and

three levels to optimize the extraction process of Siwu decoction. Conclusion Rough set

theory can be applied to explore the correlation among factors of pharmaceutical production

process and the correlation between factors and test results, to reveal its inherent dynamic law

more comprehensively and provide a novel research method to further improve the quality of

pharmaceutical preparations.

[Keywords ] Rough set theory; Orthogonal design; Factor; Decision rule model
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Table 1. The extraction factor level of Siwu decoction

K- =
FEHLASTEIA (h) MK EB (£5%50) FREEC (%)
1 0.5 1:10 1
2 1.0 1:15 2
3 1.5 1:20 3
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Table 2. Orthogonal test results of Siwu decoction extraction factors
- G5 IIEER
Al B2 C3 Z 514 ZpEo i (mg/g)
1 1(05) 1(1:10) 1 (1K) 1 13.71
2 1 2(1:15) 2 (21K) 2 17.39
3 1 3(1:20) 3 (31k) 3 17.65
4 2(1.0) 1 2 3 25.07
5 2 2 3 1 24.95
6 2 3 1 2 19.03
7 3(15) 1 3 2 25.43
8 3 2 1 3 19.24
9 3 3 2 1 25.56

#R3 MYARBEZKESSERSSEKFHEHEXRPRRR
Table 3. The decision table of the correlation between the extraction factor level and the content level
of polysaccharide in Siwu decoction
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Table 4. Rule table of the extraction process model of Siwu decoction
LHS RHS RHS LHS RHS RHS LHS RHS
75 Ga Rule
Support  Support  Accuracy  Coverage  Coverage Stability  Length Length

1 FRIURFE] A (1) AND fin7K 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(1) => R R (1)

2 FRUUBITE] A (1) AND Jinzk 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(2) => IRFEIEQR)

3 FREURE A(1) AND ik 1 1 1.0 0.111 111 1.0 1.0 2 1
#B(3) => L EE3)

4 FRIURFE] A(2) AND fin7K 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(1) => P B (7)

5 FRUUKITE]A(2) AND Jinzk 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(2) => R (6)

6 FREURHE A(2) AND ik 1 1 1.0 0.111 111 1.0 1.0 2 1
B(3) => PR EPE4)

7 FRIURFE] A(3) AND fin7K 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(1) => P JE 2(8)

8 FRUUBITE]A(3) AND Jinzk 1 1 1.0 0.111 111 1.0 1.0 2 1
HB(2) => R FIE(S)

9 FREURHE A(3) AND ik 1 1 1.0 0.111 111 1.0 1.0 2 1
#B(3) => LA EE9)

10 FRIURFE] A1) AND 325 1 1 1.0 0.111 111 1.0 1.0 2 1
UG (L) => PRIER (L)

11 PRI A A(1) AND $2HC 1 1 1.0 0.111 111 1.0 1.0 2 1
PHLC2) => YRR TEQ2)

12 PRI A (1) AND $2H 1 1 1.0 0.111 111 1.0 1.0 2 1
HLC(3) => Bk R ()

13 FRIURF ] A(2) AND 325 1 1 1.0 0.111 111 1.0 1.0 2 1
UHRC(2) => PRI IE(T)

14 PRI A A(2) AND I 1 1 1.0 0.111 111 1.0 1.0 2 1
YERC(3) => PR IE M (6)

15 RIS A] A (2) AND $2H 1 1 1.0 0.111 111 1.0 1.0 2 1
UHLC(1) => PR R )

16 FLEUFA]A(3) AND $2H 1 1 1.0 0.111 111 1.0 1.0 2 1
UERC(3) => PRI IE®)

17 PRI A A(3) AND I 1 1 1.0 0.111 111 1.0 1.0 2 1
YHC (1) => PRIETE(S)

18 FRIUAA] A(3) AND $2H 1 1 1.0 0.111 111 1.0 1.0 2 1
WHCQ2) => IR M)

19 JinZKHEEB(1) AND $EHK 1 1 1.0 0.111 111 1.0 1.0 2 1

a1y => YR k()
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k4
LHS RHS RHS LHS RHS RHS LHS RHS
5 Ga Rule
Support  Support  Accuracy  Coverage  Coverage Stability — Length Length

20 JIN7K & B(2) AND 2K 1 1 1.0 0.111 111 1.0 1.0 2 1
C(©2) => R EPEQ)

21 fn7K-EB(3) AND $2EUK 1 1 1.0 0.111 111 1.0 1.0 2 1
HCE3) => AR IES)

22 JKEB(1) AND $2EUK 1 1 1.0 0.111 111 1.0 1.0 2 1
HC©2) => PR B PET)

23 JI7K & B(2) AND 2K 1 1 1.0 0.111 111 1.0 1.0 2 1
HC3) => P EPE6)

24 JinZKEB(3) AND HEHUK 1 1 1.0 0.111 111 1.0 1.0 2 1
BC() => R T4

25 JsKEB(1) AND $2EUK 1 1 1.0 0.111 111 1.0 1.0 2 1
C3) => P E8)

26 JI7KEB(2) AND 2k 1 1 1.0 0.111 111 1.0 1.0 2 1
HC(1) => PR B PE(5)

27 finZKEB(3) AND HEHUK 1 1 1.0 0.111 111 1.0 1.0 2 1

BCQR) => IR ETEO)

JE: LHS. left hand side, £i4; RHS: right hand side, #i1; Support: X #/Z; Accuracy: #5#3/%; Coverage: 75 % J%; Stability: 42
Length: KJZ,
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