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[ Abstract] Objective To optimize the extraction process of damp-removing weight loss
paste. Methods The active ingredients of damp-removing weight loss paste were predicted using
network pharmacology, and the binding ability between active ingredients and core targets was
verified by molecular docking technology. Based on the compatibility rules and pharmacological
effects of various herbs in the prescription, the process evaluation indicators of damp-removing

weight loss paste were determined. The weight coeflicients of each indicator were determined by the
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combination of analytic hierarchy process and the entropy weight method, and the comprehensive score was used
as the final evaluation indicator. The extraction process was optimized through single-factor experiments and
Box-Behnken response surface methodology. Results The main active components of damp-removing weight
loss paste were naringin, hesperidin, neohesperidin, nuciferine, and naringenin, and the molecular docking
results indicated that these active ingredients had strong binding affinities with the core target (<-5.0 kcal/mol).
The weight coefficients of naringin, hesperidin, neohesperidin, nuciferine, and naringenin were 0.191 8, 0.281 2,
0.113 0, 0.323 8, and 0.090 2, respectively. The optimal extraction process was as follows: decocting with 10-
fold water for 2 times, each lasting 1.5 h. The verification experiments showed that the quantified contents of
the 5 target components were in good agreement with the predicted values. The RSD calculated from 3 parallel

experiments were all below 5%. Conclusion The extraction process of damp-removing weight loss paste is stable

and feasible, and can lay the foundation for further in-depth research.

[Keywords ] Damp-removing weight loss paste; Network pharmacology; Analytic hierarchy process;

Entropy weight method; Box-Behnken response surface methodology; Extraction process; Single-factor experiments
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Table 1. Screening results of core active ingredients in
damp-removing weight loss paste
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Table 3. Molecular docking binding energy between
active ingredients and main targets

ZEAfE (keal/mol )

1L-6 TNF  IL-18  TP53  EGFR
o AR -7.648 -9.974 7292 -7.591 -7.293
BFIRER -7773 -10.100 -7.882 -8.625 -9.461
R He Y 7912 -8.664 -8.084 -8313 -10.31
SR -6.160 -7.859 -6.799 -7.457 -8.609
IS —6.238 -7.245 -6.745 6966 -8.678
N E -6.574 -8.807 -7.524 -759 -8518
Tl R -6.400 -7.398 -6.702 -7.498 -7.229
fili gz H 7301 -8.837 7455 -8.003 -10.000
Bk R -6.545 =755 -6994 -7.002 -7.759
JHR B2 5766  -7.455 -6.579 -6.049 -7.541
i i —6.255 -8.340 -6.767 -6.092 -7.545
it iz & -6.327 -7.287 -6945 6812 -8.635
TERK -7012 -8973 -7236 -7.229 -8.667

ﬂ,(._g

TNF-Hli iz %

E4 #ororF IR E
Figure 4. Partial molecular docking visualization diagrams

22 FEERSHEENE
221 @M

3% 4. Thermo Hypersil GOLDTM (250 mm x
46 mm, 5um) ; WAIAMH: LBE (A) -0.1%
PR (B) , BEEVERL (0~10 min, 20%~40% A;
10~15 min, 40%~60% A; 15~20 min, 60%~20% A
20~25 min, 20% A ) ; RIS @ 280 nm; G -
1.0 mL/min; #:3E: 30 °C; #EAEE: 10 }J.L“S]O
2.2.2 RAK IR TR A ) &

R N RN o0 S AN (-9 S R
I Bl A Fz 25 %0 BB Y 1,40, 23.00, 1.40, 2.90.,

https://yxqy.whuznhmedj.com

0.12 mg, Sy lE T S mL SR, INA B EEES,
il A8 T BRI o 2 EA ) i BB AR BB
T B A5 20 45 1 mL b 35l R T 84.00 pg.
B K H 920,00 pg. H7HE HH 84.00 pg. fir Bk
116.00 pg. FlIE R 4.60 pg MRS X IR AV .
2.2.3 PR TRIE R0 R &

2 ORI I B /K SRR 4R 1.6 mL, il
AFBEABERE S mL, B, B (hER.
300 W, #5%. 50 kHz ) A3 30 min, JHHEEE
KEZIE, 57, 022 um MALIEMRE, B
SRUEW, RIS



376

224 DM SRIERE R &

FALRI AT s o7k, AR B LA
BASE. it BREZBIBIEERES, RIS “2.2.37
T 7 A B A TR
225 AZ%iERAMIKE

Gy BN B R R B AL far i
FIV Rz R A R BRI L b3k T S PR A
WWGE B, 92217 TR A% A UERENNE ,
IR (B 5) o 4R ER, MRGERS
PR SRR L W DR BA B 18] — 3, BRI AR
T, RIZOTEL R R AT

A 4
M j
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0  #/min
B
2
4
ﬁ i K
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 #/min
C
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 #/min

E5 HPLCE LR
Figure 5. HPLC chromatograms

E: A TSR ; BB SER; Co AR 1. A
2 MR A 3. AR 4 AT 5 AR K
226 ZiEFER

B 12227 WU TR X RE il U ] Y B
k2. 4.6, 8,10, 121%, 155644
FEW RPNV % “2.2.17 TR s & Rk i
M, PlgmARBRE (Y) MR E (X,
ng/ml) ZHIbRMEIZ, JFFEATLMEmIH, 155

Frontiers in Pharmaceutical Sciences, Mar. 2026, Vol. 30, No.3

AT RSN« MHEZ AT Y=12 625X+2.162 5 (r=
0.999 2 ) ; R Y=14 077X+114.15 (r=0.999 6 ) ;
TR H2AF Y=15 949X+3.487 5 (r=0.994 5) ; fif
B, Y=24 898X+1.754 2 (r=0.999 4) ; #li iz &
Y=20 925X-0.158 3 (r=0.999 3 ) . 2550, Hh
FEAr . B RH . BT R ey iR A A R
MAE 5.25~84.00, 57.50~920.00, 5.25~84.00.,
7.25~116.00, 0.29~4.60 pg/mL ¥ B 5 [l N £8 1 56
RARAT.
227 AFE IR

K 2 W B “2.2.27 TR IR A X RS I R
10 puL, % “2.2.17 R @EFAESER 6 1K,
TOSRAS BT IR F . 5 SRAS Bl R 17 R
BB K L far BRI B2 R TR RSD 4333y
0.31%. 0.24%. 1.25%. 0.24%. 0.89% (n=6) ,
FU A 2 AT
228 REMIXE

B S o ) TR [ (25£2) C ]
ZMFFICE 0.2, 4.6.8, 12, 24 hJ5#% “2.2.17
WH ARSI e . 5 R R Mh A . B
B . TR AT L far I AEURT Rl 2 2R 0 T R
RSD 43 |}y 3.08%. 1.96% . 2.84%. 1.67%.
2.09% (n=7) , R NFRESRASET
JCE 24 h B ETE R
229 FHEMWIKE

U IR) — M s I8 B 5 5, 4 “2.2.37 TR
T AT A 6 bl s, IfE “2.2.17 I
N AGE SRR R L A5 SRR B A R R
T BB R . oy ERORTRR B2 2R B i
163.54, 3 678.12, 177.26. 625.78. 14.23 /s,
RSD 435124 3.06% . 1.85% . 2.79% . 1.86% . 2.06%
(n=6) , RUNZITEEEMERL
2210 Ao e F K IR

FE PRI 0 7 B A AR I B i 6 1,
G3 BAE B SR S TR BRI B A A S A
Bt BREH . RTRR R . oy T RCRIA Hz 2R 0 R
i, 92237 TR ik E A A IR, TR
“2.2.17 T ARG SRR E o AT B
T R BT R L far BRI R 2R 738
HIRE RN 5110 98.50% . 99.01% . 102.14% |
101.21%. 99.46%, RSD %4+514 1.04% . 1.98% .
1.24% . 1.69%. 2.34% (n=6) . F WL LM
HERf B R AT

https://yxqy.whuznhmedj.com



ZHEHEIE 2026 £ 3 A 30 55 3 HA

23 SZHRIFSWEL
231 AHPXHTEMAME R I

A 3k 6 37 Ao W 9 T A A 1) T A i
Wy, 454 CrhEZi (2025 4F5) ) —FF " K
AHOGSCHR "o e 45 2 43 0 24 B FH 5 I 4% 24 3
FHPRAER, LRETRE T 5 FOCHEIE bR .
MRYEIHAEAL Iy Th B F R T, W )53 3 )2
W, HEEVEH . iR = B B > il B
T > Bl 1 = Al R . DA il i 4 e
i % R AR AR, 5B SPSSPRO F 4 ( Scientific
Platform Serving for Statistics Professional, https:/
www.spsspro.com/ ) , F4 ZE 8 Fp hl 43 (8] PR R L 45
AR, X5 AR R T AH R A AR XS PE4)
G 40 R AHP LIS MR 1 . B R
T B B | far BRI R 2R AR ZR 003
A0.176 5, 0.3130, 0.098 8., 0.3130, 0.098 8.
Z—HER, — kR 0.003 (<0.10) ,
R HIWTRE AW — 8k, Pr AR
FEAROTEE,
232 EWMHZZEMHEIE ZIHK

SR Dk, IR EWM AR SRR,
R A B R B 1) R S Y
e LA R ARARIBHE 0 B 25 2 A 18583010, B
TEF IR PR AIAE 240, 4R IR 5.

T4 FZIERRELXT PL B ST H W 25 BE
Table 4. Priority judgment matrix for pairwise
comparison of each index

TebREE MR OFERCE M AR B
lifz % 1 1 0.5 0.333 0.333
FRio AR 1 1 0.5 0.333 0.333
Tl B2 11 2 2 1.0 0.500 0.500
TR 3 3 2.0 1.000 1.000
R R 3 3 2.0 1.000 1.000

®5 BIEEHRSAHP, EWME RS &E
WERH (%)
Table 5. Index component AHP, EWM weight
coefficients and comprehensive weight coefficients (%)

W R R B ArrheR R

AHP 17.65 31.30 9.88 31.30 9.88
EWM 21.41 17.70 22.53 20.38 17.99
Foopn 19.18 28.12 11.30 32.38 9.02

233 AHP-EWMZAM T £ 369 # <
WA (1) 78 AHP 5 EWM &
K RBZEEAGE (Fupy) P, 85 ILE 5,

Fiapn*Figwm .
Fpo,.=—————7"—"— (1=1,2,3,...,n (1)
gia >, Fiapu*Figwm ( 23,051

https://yxqy.whuznhmedj.com

377

455 EWM 55 3 5 i br sl il
TR TR L e A R AR
ZH5HI09 0,191 8, 0.2812, 0.1130, 03238,
0.090 2.

23.4 Lpoarnits

i tbar (W) #ien s (2) BTt ae,

o A P ERR T R

n
— Ci P
W_Zizl Fé’?‘/“\ i><maxci (=1,2,3,....n) (2)

2.4 BEZRAW

AL TT LB RRERZG 6 61.33 g, 23 BITEA R4
AR R . uE, JEWOIRAE R 1.23 o/ml, F#%
“2.2.37 TRkl A R . IR AT
JFERR, FHEEAFINAKAGTEL . SRR R AI B Rk
O P BUCR B 5E
2.4 AR AR R 3EOR R6 Fvh

FEAbTT LUGIRREL 3 3 2546F, 435I E TR,
PL10 £ & KR M IF % . 4351 F 30, 60, 90,
120, 150, 180 min BFHRH, U8 T 2544 RIHK ),
PR E, T EEERITERKE, HERH
BTG K S5, 45 R LR 6, 25K, 7
10 150 min BFZ7H WK ARIR 102.92%, ZJ5#TF
i, LEAHRIIRA TR, Wl 2 M2 T R]
A 150 min,
242 ImREHEAIENGHA

AR LT b 7 L BIRRIZ 1 5 4y, 435Il
A6, 8,10, 12, 14 f5mK, BT K, FEHU
] 1 h, LK EXHRBCSCR M, LR AT
Sy NAERR, B 7 BRER, BEENUKERN, 25
B RETHEREGE Kl 10455 F2R
BV IR RIEE, ZIRBWiEis. Wik, #e ik
hk R 10 /5.
2.43  FLIRET ) X LR A TF 460 0

FEAL TR A B by L I RRECZS 44 5 4, i 10
K, BRI 1, SRR A B E S 0.5, 1.
1.5, 2, 2.5 h, BENFLERa] X HEBUSCR AR
PLZEGTTFAr Jde kR, K 8 453 s, K& 4RI
[ RHEIN, LR AP eI RS I 1S5 h
WA TR BIEAE, 2Bt Hit,
FE SRR A] A 1.5 he
244 FRIBORPTLGZEEIFH WA

PRV O Ak Ty He I RRBRZG 44 S 1y,
10 5K, #2015 h, 2RI, 2. 3,



https://www.spsspro.com/
https://www.spsspro.com/

378

4 WHIRICR . ARG dats, 19 45 R B,
& S ORI, 35 W BT R

150

100 //|/I/*“‘

50—

WK% (% )

0 T T T T T 1
0 30 60 90 120 150 180 210

BEUIASTE] (min)

E6 Zi#iRiart Ext Rk E#m (#=3)
Figure 6. Effect of medicinal material soaking time on
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Table 6. Factor level table

ORI MRS, RS, . nE .
P P A i . Afimkar (F5)  BAREUTE (h)  CHIKRE (1K)
GO F 9. LA VEAME N 0.941, SRR 1 8 1.0 1
ME 0.966 4223t , RSD ¥J/NT 5%, FWIZHEHL 0 10 15 2
TZ2REN AT, 12 2.0 3
%7 Box-BehnkenikiiZit R4&R
Table 7. Design and results of the Box—Behnken experimental design

L uaes A B C MHEH Cue/e)  BECH (pglg) BB (pefg)  GMFH (pelg)  MHEZR (pgle)  ZiaiFo
1 8 1 2 149.43 2 144.56 137.52 534.62 8.81 0.50
2 12 1.5 1 121.65 1 896.54 110.63 515.50 11.77 0.46
3 8 1.5 3 134.12 2 135.31 134.12 455.40 13.04 0.49
4 10 2 3 124.29 2 049.64 125.49 417.39 14.62 0.47
5 10 1 1 113.24 1755.61 105.39 469.29 7.96 0.41
6 12 2 2 153.91 2 982.66 169.36 656.54 11.07 0.62
7 8 2 2 155.36 2948.11 119.72 731.93 18.54 0.65
8 8 1.5 1 102.08 1 620.00 98.59 438.76 8.24 0.39
9 12 1 2 161.74 3933.01 202.34 906.69 15.59 0.79
10 10 1.5 2 272.89 4455.22 241.57 1063.41 18.86 0.99
11 10 1.5 2 258.03 4297.90 230.47 957.75 17.61 0.92
12 10 1.5 2 268.16 4510.03 243.34 1015.62 18.50 0.97
13 10 1 3 211.62 2 062.75 193.38 837.96 17.29 0.70
14 10 1.5 2 274.54 4 630.78 245.20 1032.69 19.06 0.99
15 12 1.5 3 98.77 1731.41 99.96 391.17 7.88 0.38
16 10 2 1 185.27 3 066.53 187.00 699.40 14.75 0.68
17 10 1.5 2 264.37 4349.15 228.89 1030.80 18.26 0.95

#8 TREIAFEBAESNRRBEEERI
Table 8. Analysis of variance and coefficient significance test for quadratic regression equation

Iy 25K EJi 1 Hy B ¥ F P
FEETR 0.8195 9 0.091 1 44.10 <0.000 1
A 0.006 3 1 0.006 3 3.07 0.1232
B 0.000 0 1 0.000 0 0.007 2 0.934 8
C 0.000 7 1 0.000 7 0.348 8 0.573 4
AB 0.026 7 1 0.026 7 12.92 0.008 8
AC 0.008 6 1 0.008 6 4.15 0.081 1
BC 0.063 4 1 0.063 4 30.71 0.000 9
A’ 02225 1 02225 107.78 <0.0001
B? 0.0359 1 0.0359 17.38 0.004 2
c? 0.395 1 1 0.395 1 191.35 <0.000 1
Fe2 0.0145 7 0.002 1
ALl 0.0114 3 0.003 8 5.03 0.076 4
a7 0.003 0 4 0.000 8
Jorp= 0.834 0 16
F9 WIEKIWER (n=3)

Table 9. Verification testing results (n=3)

, i (pefg) o
e i T 1 Pan B % A
1 251.25 4106.35 216.34 971.83 17.01 0.9452
2 232.89 428143 221.10 966.62 16.08 0.9317
3 247.62 423449 222.15 936.27 17.09 0.947 1
FHIE 243.92 4207.42 219.86 958.24 16.73 0.9413
RSD (%) 3.99 2.15 1.41 2.00 3.35 0.89
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