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Optimization of Preparation Process for Zhibei San Umbilical Patch and Preliminary Stability Study
FANG Dong' ,WANG Linyan',ZHANG Lei’,LI Kun',YAO Dong'*
(1. Jingjiang Chinese Medicine Hospital ,Taizhou, Jiangsu 214500, China; 2. School of Traditional Chinese Medicine,Jiangsu Medical College,
Yancheng , Jiangsu 224005, China )

Abstract: Objective To optimize the preparation process of Zhibei San Umbilical Patch and to investigate its stability.
Methods With the particle size, water addition amount, and honey addition amount as the investigation factors, and with the
comprehensive score (moldability score + weight variation score) as the evaluation indicators, the Box - Behnken response surface
methodology was used to optimize the preparation process of Zhibei San Umbilical Patch. The contents of evodiamine, rutaecarpine,
and imperatorin in the formulation were determined by high — performance liquid chromatography (HPLC) method. The stability of
the formulation was evaluated under room temperature [(25 + 2) C] and refrigeration [(5 + 3) °C] conditions. Results The
optimal preparation conditions were determined as follows: grinding to 100 mesh,adding 25% water and 50% refined honey (relative
to the herbal material mass). The mean comprehensive score in the validation experiments was 17.33 (RSD = 3.33%,n = 3).
After 90 d of storage at room temperature, no significant changes were observed in the contents of evodiamine or rutaecarpine
(P > 0.05), while the imperatorin content decreased to 90% of its original value after 30 d. After 180 d of refrigeration, no
significant changes were found in evodiamine or rutaecarpine (P > 0.05),whereas the imperatorin content decreased to 90% of its
original value after 90 d of refrigeration. Conclusion The optimized preparation process is stable, reasonable, and feasible. The
effective shelf life of the formulation is 30 d at room temperature and 90 d under refrigeration.

Key words:Zhibei San Umbilical Patch;preparation process; HPLC;Box — Behnken response surface methodology ;stability

ARG SRR B A AT 3R ST, U T Al SO AT IR VR T RS e T
DAMREE K5O AT I, LR Il SRR OB W oA 6 O (8 2 ek 7 R S
MEFEMYS J7 o 25 SRR B HAT BOE AL B PHARVS 2 S (B AT AR P TS AE AR IR R, 246 5 R
-2 i R UM B0 L X TR T AL RS A A A) U a] 3R] 25 57 0K, AR AN T, sl =
PR BRI I R SR A A R R AR AT TSR I R A
R A FER R, R, BRI OB EE B TR R, AT v A S AU A 2 o 12
FEBRI. 7 (RS DR i A M, ISR NO, Gl Box — Behinken MR AT 325 i 26 A R AL
FE BB AW R A I o 28 B T R B T HIRIAE IR [ (25 £ 2)°C 5% (5 +
AWM LTSI R B TR R . 3)CIRREE T R EA RO E B HGE T .

TEEMB i ah AN WP E AR B [T2202315] 50 58 0 AR ZaE R GRA KR 48 51 F A [SSF202400072 1
REREFLBEL LT B[ YXIL-2025-0106-0106],
F—1EE M, B LR A, £F P HIT,HRT & H RSP 2 H A

IR , (¥, F45 48 ) fdly123@163. com.,
CEEIEE AR, B RFAR, RENT R ARG PR LY,

Z
@, F 13 4 )yaodong_71@163. com,,

56



2026 4F 6 F 20 H 45 35 %55 12 ) P ) .
Vol. 35,No. 12, June 20,2026 China Pharmaceuticals Pharmacy Articles
1 UHFE5RKHA ®1 EESKFE
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Tab.2 Design and results of Box — Behnken response surface

method test

KI ify RAEMRIRS  REEZFHRY AN
5 A B C (%) (%) (%)
1 -1 -1 0 6 6 11
2 1 -1 0 6 6 12
3 -1 1 0 6 5 1
4 1 1 0 5 4 9
5 -1 0 -1 7 6 13
6 1 0 -1 6 6 12
7 -1 0 1 5 4 9
8 1 0 1 6 4 10
9 0 -1 -1 3 2 5
o 0 1 -1 4 4 8
1m0 -1 1 4 4 8
2 0 1 1 2 2 4
3 0 0 0 8 10 18
4 0 0 0 9 8 17
5 0 0 0 8 10 18
6 0 0 0 8 8 16
17 0 0 0 9 8 17

(%) = IMAIK T / 25 it x 100% , & & (%) =
AR i / th 25 i X 100%.
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R3I FESWER *4 WIEKWER(S,n=3)
Tab.3 Variance analysis results Tab.4 Validation test results (point,n = 3)
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A",B",C". Contour plots

A’,B’,C’. Response surface plots

A’ A" Water addition amount and grinding particle size B’,B”. Honey addition amount and grinding particle size C’,C”. Honey addition amount
and water addition amount

Fig. 1 Response surface and contour plots of the interaction of various factors
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Fig.2 HPLC chromatograms

TR%AJ,4 000 r/ min B0 10 min, 22 0. 22 wm GLFLIE MR IS
I8 BB, B4

IR P e Gl 8 R = 42 A RO U Ak 75 R T 25 4 )
) A8 Bt SR 2R R A A B P AR A e b3 v R
T3 15 ) 2 B A ) B A
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Tab.5 Results of linear relation ship,limit of detection and limit

of quantification

N S, SEER RAR RER
(pg/ml)  (pg/ml)  (pg/mL)

2RHA 1 =98325X - 130454 0.9998 3.42~68.33  0.006 0.019

RERERE L=7419X-63214 0,995 1.79~35.73  0.009 0.030

LS F=57366X,-17298  0.998 0.68~13.52  0.014 0.045

G R A e PR < A3 il G 23 2. 4. 2 0 R
A BRSO LA LU R IR 2. 4 1 IR g A%
HEREDSE , DG L R 101,32 1 B 4 J5 o 3k 32 4 1)
TOMEE PR AR 25 LR S .

WG % BRI B 2. 4. 2 00 TR A 6 8 Sl I TR0
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0. 98%,0. 65%,1. 01%(n = 6) , FH LSRG 3T R AT
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2.4, 1IN OSSR HERRIN 2 10 SR T AR
UL RASYT SASH R T 25724 = RSD 435
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L6100y, 23 SRS 2 I ACKR O X6} R SR, #5262, 4. 2T R
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Tab. 6 Content determination results of samples (mg / g,n = 2)
5 FEEM FERAR O BEHE
240925 1.58 0.87 0.16
241008 1.59 0.88 0.16
241028 1.59 0. 86 0.17
X 1.59 0.87 0.16
2.5 REMMR

BURE S (650 241028) i &, TR FALE 1,7,
15,30,60,90 d if 4% 2. 4. 2 350 F 5 v il £ 2 5l T
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AR, FF A S R R RRBE AR 5 (L5 241028) T4
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$2 2. 4. 2 0 J5 il A A A R, AT 3 0y, PR
2.4 VI S S A HEAE I A, 10 SR I T AR, FF A AR
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Fig.3 Changes in active ingredient contents
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