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Preliminary study on optimization of molding technology and quality standard of Maolian
Hushen Granules by entropy weight-TOPSIS comprehensive evaluation
combined with Box-Behnken response surface methodology
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Abstract: Objective To optimize the molding technology of Maolian Hushen Granules and establish its
quality control method by using entropy weight-TOPSIS comprehensive evaluation method combined with Box-
Behnken response surface methodology. Methods The drug-excipient ratio, ethanol volume fraction and eth-
anol mass fraction were selected as investigation factors. The molding rate, moisture absorption rate and fluidi-
ty (angle of repose) were taken as evaluation indices. The comprehensive score was calculated by entropy
weight-TOPSIS method, and the optimal molding technology was determined using Box-Behnken response sur-
face methodology. Thin-layer chromatography (TLC) was used for the qualitative identification of Cleroden-
dranthus spicatus and Polygala fallax. High performance liquid chromatography (HPLC) was applied to deter-
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Results

as follows: drug-excipient ratio of 1 ¢ 1, ethanol volume fraction of 76. 5% , and cthanol mass fraction of 26 %.

mine the content of rosmarinic acid. The optimal molding technological parameters were determined

Under these conditions, the average comprehensive score was 79. 83. The TLC identification exhibited strong
specificity with clear spots and satisfactory separation effect. Rosmarinic acid showed good linearity between
concentration and peak area within the concentration range of 7. 035—201 pg/mL (r=0.9995). The average
spike recovery of rosmarinic acid in the granules was 99. 24%.  Conclusion The molding technology opti-
mized by entropy weight-TOPSIS comprehensive evaluation combined with Box-Behnken response surface
methodology is stable and feasible. The established TLC and HPLC methods showed high specificity and good
repeatability, which can provide reliable support for industrial production and quality standardization of Ma-
olian Hushen Granules.

Key words: Maolian Hushen Granules; entropy weight-TOPSIS method; Box-Behnken response surface;
molding technology; quality standard
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RAf,

3.3.5 AFEEEIKE B[R] £y 2K 2k A R X R I TR
FE3. 3. 1 TN A 3% S5 1 v A VRORE €8 3353, 3% S 7 6
WL AR R L,RSD N 0. 50 % AL 2K 2 BE BL I,
3.3.6 EAEMEY  HRE BRI 6 By, 5 0.5

®%F R4 EIE HPLC &% K

g HEEFRE 453, 3. 2 TR 5 vk & B S A L A
“3.3. LIRS R HERE I . S5 R R, 2Kk
FIR S8 RSD N 0.91% . 5k wE MBI

3.3.7 REMIRE  #73.3.2 WU AY Y Ik R
WAAW . T 0 h.2 h.4 h,8 h,10 h.12 h.24 h i} [A]
SUKHRS3.0 301 TR A A A R HERE DN . 25 SRR
W1, RSD Jy 0. 26 % , VW AE 24 h WA EME R 4T,

3.3.8  InAEE ALK HC6 iy E MK R E RS
B A8 S 3 B ORGSR L B 0. 25 g B I KL B R
X BTV 3. 3. 2 U7 5 kil A AR L 03030 1
T S A0 e T B TSI iR, SR LR 7,
i T 2R 2R A R ISR R A T TR SR K

R7T REFBRMERKRBER
o - fﬁéﬁﬁ ﬁﬂ/\“ﬂfﬁé‘ﬁﬁ ﬁ‘iﬂﬂ?ﬁ ‘l%lllﬁl %ﬂj RSD/ %
& /mg Xf IR B/ mg & /mg 2=/ % ik / %

1 0. 2506 0.2077 0.2010 0. 4050 99. 09

2 0. 2507 0.2078 0.2010 0.4076 99. 69

3 0. 2507 0.2078 0.2010 0.4073 99.62

4 0.2508 0.2079 0.2010 0.4117 100. 69 99. 24 1.19

5 0. 2510 0. 2081 0.2010 0.3972 97.10

6 0. 2500 0.2073 0.2010 0.4053 99. 27

3.3.9 WIS LR B3 HRIEES TR IR IR R R IR 8. B 0.5 g FEM

(#5 K 25011901.25011902.25011903) , 4K 1“3, 3. 2
W7 A7 i 2 BRI TR, FE B3, 3. 1 TR (o &%

HEFREBEYME N 2. 58 mg/g, RSD X 0. 80% ., A
FFE A 2025 AR [ 24 gl )FR i,
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2026 4F

A T R I 27 g 2 4l

8 RUBTRIEMNEER
B TR it/ R

it o RSD/ %
/g (mg+g ') (mg-g "

25011901 0.5034 2. 60

25011902 0.5026 2.56 2.58 0. 80

25011903 0.5047 2.57

4 itig

ARTFGEARAL T A A B OB A B T EHT
5% 8 X6 el Al 28 a0 45 0 20, LA H S8 R O L B
AR AN BUE 5 LA ZUBEAE S Gk el 1004 245 e & B, Xk A
TR s DARITRS | RT3 P 8 # « 6 OK U8 M3 B 0 A R, AT 3%
P VE B R T K U By BT R A HL AT TE R v A
TR R AR S5 200 S LA T T T R AR O el R
FEAERM T2, fEH S, 2550 1 CRERF 43
B T I 43 BIOG ORI 1R SR R R I % 4 I
HEAT PRI R 48, R LA | L SR A AL-TOPSIS 7%
454 Box-Behnken Wi i [ 2 0 Ak A8 34 40 55 00K 1) S5 £
B T8 FE 3R A7 56 00, JIr A5 JURL S W 35 5 L B B 3 v
AR .

ABIEFEHEAT T A 5 B RURE () 5 A A 1 R 2B F
S8 . HESL TG0 B RN E AR B K SE I TLC %50 07 ik &
R 3 T R o U R T 9 s DK S B Ok R AT R
Pl . TLC %5 43 5l % 42 7 A [F] Jé I 5] L A [ v )2
MR AN TR AN [R) 3 Xt T 8 5 v 1 B L B AR
BRGERAT. 5 THEE . R T E a2 R R
B H F A B A6 8] K S X BR 2 b, BT DAk R S50 = N
LA o A6 (B K G 25 A AT X IR, 2 6 T B AR (8 K 3
TLC #SCHk B /D o A BF 58 % b 7 i E A5 T — 2e b 52,
T 52 56 X} #5 46 8] 7K 3% P Reinioside CM' | 38 75 12 ¥
JEH A R R AT e TS R AT R e &
B VA TR 1 O 9 A R B R 2 A RO R R A T 2
FIMEAL A GURAE R i 2, VG B R S 4 b g
JIA PR X DA 3 P R RASE A 7 1 SO o s SR BT AR
DA 200 v o 2k A R VR O % o DU S 48 b . A TR, TR
PRS2 R TR,

ABI SR R T A B UKL BB T2 kAT
T T ARAUE 25 R R W% T2 HAT 5 09 B ik fnnl
FEE M. [ OG0 A EE T 2 B B ORI I A A
D7k TLC & @ PRk, 00 5 5/ B UR FAR, ) T4
51 s HPLC J5 ¥k f B, o0 A 25 B nl 2, S0 g6 45 SR ) T
B, SRz 300 0 Tl A AR 7 B AR A A A
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