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Extraction process optimization and anti-inflammatory activity validation of
classic prescription Baizhu Powder using analytic hierarchy process-entropy
weight method
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Abstract: Objective To optimize the extraction process of the classic prescription Baizhu Powder (FIAR#L), and verify its anti-
inflammatory activity through cell anti-inflammatory activity experiments, providing a basis for the development of Baizhu Powder.
Methods An HPLC detection method was established for the index components puerarin, daidzin, ginsenoside Rgi, daidzein,
ginsenoside Rbi, and ammonium glycyrrhizinate. Taking the content of index components, paste yield and oil extraction volume as
evaluation indicators, the comprehensive weights of each index were determined by analytic hierarchy process (AHP)-entropy weight
method. Based on the single-factor experiment, the Box-Behnken design-response surface method (BBD-RSM) was adopted to
optimize the Baizhu Powder extraction process. The anti-inflammatory activity of Baizhu Powder was investigated by inducing an
inflammatory model of human normal colonic epithelial cells (NCM460) with lipopolysaccharide (LPS), and the feasibility of the

process was verified. Results The optimized extraction process of Baizhu Powder was 10 times the volume of water, soaking for 30
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min, extraction time for 90 min, and extraction twice. Under these conditions, the average comprehensive score of the three batches of

process validation was 0.974, and the RSD value was 1.94%. The pharmacodynamic verification results of Baizhu Powder indicated

that the Baizhu Powder prepared by the optimized process could significantly reduce the levels of inflammatory factors interleukin-6

(IL-6) and tumor necrosis factor-o (TNF-a) in the LPS-induced NCM460 cell inflammatory model. The level of the anti-inflammatory

factor IL-10 was increased, and there was no significant difference compared with the Baizhu Powder benchmark sample. Conclusion

The Baizhu Powder extraction process optimized by AHP-entropy weight method combined with BBD-RSM is stable and reliable,

which can provide a basis for the subsequent research and development of Baizhu Powder.

Key words: Baizhu Powder; Box-Behnken design-response surface method; AHP-entropy weight method; puerarin; daidzin;

ginsenoside Rgi; daidzein; ginsenoside Rbi; interleukin; tumor necrosis factor-o
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PRI JRE SN PURIEE VAT UM SO A 24K
v RIT. SRR ThRE . (b MR A A 25 B
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XK EE . SREUN ] SRR B S s K R 34T AT
T AR AE R, (ARG 4 T7 H ) 2 80%
W TT & A HERMERSY, &7 FGeEZ R & 1T
DR EENG, AT AR CAnRE . K48,
TIRERA) 5B RN R B, AT
AL 8

FHARBATT P E#E. K. AREAME
EEHKER. JCEERN. KEAARENE. KERN
Mg S AR S RN Ry, ISR L BE AR
gy, ot AARBURHE 25 R B A . PRI,
EL WA TR R, PRI 52 A
SE -~ R B IC R . AV AIUTE AR ER
WL ZE NSRS S, AR A, IF
WL AR . SR SRR T2, R A [
R ARAE SRR, AR T A A A 4% A 1 A
AR B, AR AR EERICC 2,
RHE R R BRIV TR IR R

W7 SR, B RTER R AR B A e Y
T EARAHIF A i & 23 81, e AR 5 DL A AR Hi
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ANZ (HIL'5 202405001). EAR (L5 202403002).
TR S 202406005), Fra I E T2
RGN ERRAR, AR BLLrEh
PR 24 K222 B X ] AR %508, F76 (P E 25 40)
2025 FERAHRER, ASNTIBIASEBEINS
Panax ginseng C. A. Mey. [P TJERARZE; BAARN
ARG ARBEY AR Atractylodes macrocephala
Koidz. ) TR ZE: HR AT R EEHEYEE
Pueraria lobata (Willd.) Ohwi.[fJ T-EAR; | EH N
ERER®RBHEY) EH Pogostemon cablin
(Blanco) Benth. [ F-J8Hh 343 TR%EN 2 FLEBHE
X J& W IR% Poria cocos (Schw.) Wolf ) T ER B 4% ;
KENFF =K EBENAE Aucklandia lappa
Decne. [ T/ HEAGRHEBHEY H &
Glycyrrhiza uralensis Fisch. 1] T /5 AR FHE 25,

SR ERE (IS 110752-202217). KEH
(L5 111738-202305) Rg; (L5 110703-202436)-
Rb; (#It'5 110704-202331) KEF 76 (L5 111502-
202304). H®ERRE: (5 110731-202122) ¥IHH
I 2 A E TR, R 535 =98.0%.

IL-10 &7 & (45 C110E50753). TNF-a
Kt & (S C182E50734). IL-6 Kl 7] &
(#t5 C106E507422), Tt AU AR WH A M A
HIRA®; NIEF 4 B NCM460 4if, it
250624A001, T4 EHBIGIRAYIRF (R AIRA
Al O (S 25016198) . HIEE (it 25026174),
kg, R EAERA R AR B, #S
231103, sr#fral, PERERFFERAT AR AF ;s A
Vi K SRR & (CCK-8, b5 MA0218-Jun-
07K TCIEIEFE 7 AR ('S MA0405-
Apr-15K), T H KIEFECHEMHEARGIRAF
2 FHEEHR
2.1 $EHFHIHEENE
2.1.1 TR RS AR T BB B R
N2 3649, tK%E7.299. AR 7.29g. | #EH 7.29
g. K% 2929, H% 146 9. #H 7.29 g. MK
7 30 min, FEEEAFERMPEIAY, MAARENRIEE, &
g, AIFRIGR, LR IRAGRMAI, KR
5mL, 50%FFEEEAZE 25mL B, 5 ARt
EANTIREART
2.1.2 X HRIETRHIE 3 R B RO R
fh 3R & 10.00 mg. K 10.00 mg. Rg: 10.00 mg-
KEH G 10.00mg. HE R 10.00mg. Rb; 10.00

mg, 7 HE T 10mL S, IHEEEZ, il &K
1.0 mg/mL [P ER— X B S BERG; F5FH 50% FH 43 )
FBESERE 020 mg/mL. K= 0.10 mg/mL.
Rg: 0.20 mg/mL. KEH7C 0.04 mg/mL. HH %
0.20 mg/mL. Rb; 0.20 mg/mL [¥] 8 — % & S I 7R
#%H.

2.1.3 IRAXTHRIERIE S R “2.1.27
TR B 26 IR AV A mL. K S HIE S 1
mL & T 5mL &=, WHEES; Roo X SAR
1mL. Rby XIS 1 mL. H 5B 6] I8 SV
1mL. REHTTN AR 1 mL & T 5 mL &l
W, IRIEIRS); BRI R EAR R . KEHRA X
FEIATAT Rge Rbr HERRE: . KO HTGIREXT
MR, &

214 KEGIFI0.Rgi Rby HHE R ORERMG 4
HEAEA Supperfex JX-Cig # (250 mmX4.6 mm, 5
um); JRBIAHA 215 -0.05%6 M BR /K T, A6 e i -
0~10 min, 20%Z.fi§; 10~15 min, 20%~22%Z.
JiB: 15~17 min, 22%~23%ZJiE; 17~20 min,
23%~25%Z i ; 20~30 min, 25%~35%Z. ffif; 30~
35 min, 35%~40%/.Ji5; 35~45min, 40%~60%
LM 45~55 min, 60%~70%ZiE: AR &
ImL/min; #EFEE 10 uL; A3 25 °C; Bl 203,
250 nm, Rgi. Rbi7E 203 nm FAHH AR, K&
oo, HERREAE 250 nm A ORI, gtk
FLE 1. 2.

215 HRE. KEHailtid @it n
Supperfex JX-Cig £ (250 mm X 4.6 mm, 5um); it
BNAH A £ -0.05% B B /K IV, M FEBEbi: 0~15
min, 10%Z.fi%; 15~17 min, 10%~13%Z.fiE; 17~
25 min, 13%~15%Z.J%; 25~30 min, 15%Z.f;
AR 1 mU/min; AR 10 uL; #HiR 25 °C;
K 4 250 nm. #1780 ¢ 3 P L P 3,

A Ry Rb, N
e A A S el -
B Rg Rb,

T

20 30 40 50
t/min
1 BAREHR (A XEAMER (B)203 nm Y
HPLC

Fig.1 HPLC diagrams of Baizhu Powder sample (A) and

mixed reference substances (B) at 203 nm
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Fig. 2 HPLC diagrams of Baizhu Powder sample (A) and

mixed reference substances (B) at 250 nm
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Fig.3 HPLC of Baizhu Powder sample (A) and mixed

reference substances (B)

216 ZRMEXRARFEE HL 1.0 mg/mL B R & xR
W1 mL, F 50% F R R RE, 43 Sl T 1)
500.00. 333.30. 250.00. 166.70. 125.00. 111.10.
83.30+ 62.50 pg/mL [ RF R EAKREER; B 1.0
mg/mL KGR R 1 mL,  FH 50% Y I3 4%
FBE, 43 I EC 1 B% 75.30. 50.20. 37.65. 25.10. 18.85.
12.55. 9.41. 4.71 pg/mL {I R HI R 2R R B
1.0 mg/mL K &1 o0 B IR 1 mL, F 50% %
BHFRE, 3 EHI R 75.00. 50.00. 37.50. 18.75.
16.66. 8.30. 1.25. 0.42 pg/mL ] ZR ¥ i Bk v

;B 1.0 mg/mL Rgy X R SAWE 1 mL,  FH 50%
BB R R, 0wl A 264,50, 132.25. 117.55,
66.13. 58.78. 33.06. 16.66. 8.30 ug/mL [¥] R ¥R
FIREEVAW: B 1.0 mg/mL Rby X B8 54 %7K 1 mL,
H 50% HHEEZ AR, 73 Fd i pi 351.00, 175.50.
105.50. 87.70. 52.75. 43.80. 21.90. 10.95 pug/mL
(1 25 R SR VA B 1.0 mg/mL H S R4 it iR
M 1 mL, FH 50% H EEIR M RE, 43 il i R
505.00. 336.70. 252.50. 126.20. 63.10. 56.10. 28.00.
12.50 pg/mL (1) F 51 it 5 FE I -

P2 S & FIR S0 R VA, 0.22 pum 1
FLIEMEE I, IS BAE IR, BHRE. K9
HAE “2.1.57 UG KA RN E, KEHETT.
Rgi+ Rbi. HEEARAE “2.1.47 Tita i 1 FakkE
D5E,  DAWETHTRUN JoE S P AT e 2 0] U 15 3 2k
PEYU R, ZERDBNERE Y=44.476 X—745.43,
R2=0.9995, Zit:7EH 62.50~500.00 pg/mL; K&
1 Y=37.187 X—4.300 3, R2=1.000 0, Zkit:7EH
4.71~75.30 pg/mL; K54 J6 Y=66.374 X—39.654,
R*=0.9995, &Mt 0.42~75.00 pg/mL; Rg; Y=
3.367 2 X—0.257 6, R*=1.0000, #:1%:JEl 8.30~
264.50 pg/mL; Rb; Y=2359 5 X—0.089 2, R*=
1.0000, ZEPEVER 10.95~351.00 pg/mL; H HfR4#
Y=7.195X—74.241, R*=0.999 6, £k 1"k {5 [l 12.50~
505.00 pg/mL.

217 KEEEAESE WRE “2.0.37 TiRHI&TRA
X HE SRRV, 2y B IE “2.1.47 “2.1.57 TR (il 4
fiF, LR 6 X, WRERE. KEH., KEH
JG~ Roiv Rby 5H B 6 Faisr IR . 4554
B7R, 6 P ta i AR RSD 4314 0.46%.
0.23%. 0.56%. 0.34%. 0.38%. 0.30%, %&H %M
ARG R R

218 FUEMEES 1A ARBEHSSIER,
G “2.1.47“2.1.57 TR (g A, 7EHI% 5 0.
4. 6. 8. 12, 24, 48h HFFNE, WdRERE. K
GAF. KRS0, Rors Rby 5 H R4S 6 Fhk o1
THIFR[) RSD 4354 0.63%. 0.75%- 1.99%. 1.44%.
1.55%- 1.57%, 455FHHLR R IERTE 48h WiRE
PER LT,

219 HEEMEL 6 M ENAARRA Y
MO, %I “2.0.17 BUR iE AT 6 (R
BAER ST, (e “2.1.47 “2.1.57 W il 4%
PEHERERGIN, BARZE . KEH. KE I I0. Rgis Rby
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MHERE 6 MRy mE220 RSD 4l H
0.21%. 1.03%. 1.85%. 1.86%. 1.99%. 1.77%, %%
BRI\ ZIEEE R
2.1.10 fnFEESEFEES AT R EAREC
10 fEEsK, 12 30 min, FAHEEL 90 min, #%
W2, &I, FEHERRs &8, 2
W16 Fh oy 2 & I R B ROK 6 1, BROAE
WRHL 2.5 mL & 25 mL &R, KA EREX
JE VAT (0.10mg/mL) 55 uL. K HE I S A TR
(0.05 mg/mL) 9 pL. KEFHox S (0.001
mg/mL) 40 uL Rga % H it (0.05 mg/mL) 8 pl.
Rby X FE VAR (0.05 mg/mL) 8.5 puL. H EEE4nt
RS VETR (0.05 mg/mL) 2 uL, il 50% H A 4
ZIRE o AP AR “2.1.47 “2.1.57 TR (03 S Ak gk R
Fl, @RERE. KEH. KEHIC. R Rby.
H R B ) S 3 N RE W EE 4 A 97.81%
101.19%. 99.87%. 100.35%. 100.38%. 104.57%,
RSD {43 %4 0.40%.0.35%. 2.91%. 3.57%. 2.45%.
1.75%.
22 FEEHNE

2 BB AARBERER 15 mL, BT oEER
BRZRILY, 7£100 C/KAFZET, T 105 CHE
faTmEEEiE, AN (D irEREE.

HER=M—Mo)V &/VuM s QD)
My IR TR R ILI B, Mo 78 K IILPE 2 5 5 10
SR, M AR T IOR E, VAR 2 S B
AR, VwN 15 mL
2.3 EHEHME

K (b 24 8) 2025 55 I 384 A2 i g 2
HY, %8 “2.1.17 TURJESREG, RIS WS,
WA A AR EGES TR HE RO B TEE, & 1h
Jei s TERRL R R AR AR o
24 BARBEESEREIE

A% TR R ZE AT A O ST RIS R S
TE, AWRAER L, PATH% 3 HitAREEE
HEFE S, LSRR 1R IR FME (R D E
NI T EMRAN S iU . STRPRIEIEN &
PLRESR (o2 £30%): R K 6.662 mg/g.
KEH 1.262 mg/g. KEH G 0.101 mg/g. Rg 1.384
mg/g. Rb11.937mg/g. HERE 0341 mg/g, HE
K 34.17%.
2.5 FNERREE IR
2.5.1 AHP EZEMBERZE (wane) 707 AREL

®1 BAMBEEHRETHSSE 0=3)
Table 1 Contents of index components of Baizhu Powder

reference benchmark samples (n = 3)

FH el = /(mg-g ) TE
Ff HIRE KEH Rg KEHIL Rbi HERE /%

1 6.619 1264 1483 0.106 2.091 0.347 33.37
2 6.666 1270 1416 0.096 2.014 0.342 34.89
3 6.701 1.250 1.254 0.101 1.706 0.334 34.26
FIE 6.662 1.262 1384 0.101 1.937 0341 34.17
RSD/% 0.04 0.01 0.12 0.01 020 0.01 0.0l

HIH NS REY], (FEZH) 2025 FhEUE A
S5 &N EFRFRN Rgi Rey Rbio Rgi~ Rb; &
wmRE, HANREMNEES T iEDiRen 2
B, ORI EE 1 R IRAER MR 1810, S5
FILAT RATT HUIE 9 9E (1) B BG4y, B
Ve 2y, FAabr o B R R Ber T (R E 245 41 2025
i REHS KREH G R ARAH B 1)
RSy, R ERER . KREH LR EH it
FINE 2 JRRRO20, HEAE T HRONfZ, SREEE
H B S RLRR AR 25 BEAE A BN R L S B
AL, A ECH R AR A 3 R AR SR AR,
HERSERMEIE (FRME) 5 L2FM4T
AR, (B R G S50 i 8 X TR E N
HAWAER W, BOLRVERNEE 4 ]2k F5EU0
&, AW MR R, HhoRE . TTERE
H AR BT & 044 R 1 B 4 78 e SR 4% R it [ Ak T2
AT . A, RESRIEDT R AR 1) 3 B 1
B AR — RIS 7y CWIARZS R ), H Tk
WA M EEEAL, HFED RS, ek
HNAIRIRFR VPN AR ZR

Wi ST ECAL ) B EAALE” RN, JRdE
B Rl SRS, X 8 i iehs (HRE.
KREH. Rgi» KREHIG. Rbi. HEREMN S &L
KkTERESHRBE) #1750 #E—PHWEEREG
(] BORT EE B PR N BT AL 6 46 B, TR A AHP iH 5
wanp, RN 2. BUHE, HIWLEEERE R K
R (Amax) =8.216, it — 20X - HE42H0HR wanp
AT — MR, B —BUELE] (consistency
ratio, CR) =0.022<<0.1, F AW 565 R — Btk
RIF, oane GFAR, °THT ARBHIZ TN
LR ETER AT
252 BUER U EZRZE (0w 247

(1) HARFRAEALALEE: FRBERI T2 %44
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Table 2 Scoring situation of judgment priority matrix for pairwise comparison of Baizhu Powder index components

H IR — — %”%WESE%E&E — — - WAHP
Rb: Rgi HiR KEFH KEHT HER TEE R
Rb; 1 1 3 3 3 5 7 7 0.269 0
Rgi 1 1 3 3 3 5 7 7 0.269 0
HIRE 1/3 1/3 1 1 1 3 5 5 0.1173
K 1/3 13 1 1 1 3 5 5 0.1173
KEHEIT 1/3 1/3 1 1 1 3 5 5 0.1173
HERR 1/5 1/5 1/3 1/3 1/3 1 3 5 0.0553
TER 1/7 1/7 1/5 1/5 1/5 1/3 1 1 0.027 3
FE I 1/7 1/7 1/5 1/5 1/5 1/3 1 1 0.027 3
PR S B R ES N IE e, 54 wset KRG EEIRNEHEENRKNEX KEH 0ss1+Rg

R Q) BATFRUEALALTE . xR i R EE T 7 B AR gL
B, M ARSI BN, mi i/ IME.

Xij= (xij— mi)/(Mi— mi) )

(2) WEEE: AKX (3 @ ITHARES

AT RbR (A -
Pyi=X;/2 ;’:1 Xij 3)
E/==2 |—, PyjlnPy/lnn 4

(3) o it & A (5 HH AR HEE
F8HR 0 wn. BIRE. KEH. Rgiv KEH L. Rbi.
HERE . T8RRI EDN o w258 0.130 3,
0.1765. 0.1304. 0.131 1. 0.1388. 0.0951. 0.094 0.
0.104 0.

@ w=(1—E)L = (1—E) (5
253 AHP-BBPUELZANE R (0 s:) FIITH
o 5B AL (6) M. BilE. KEH. Rgiv K
S0, Rbi. HERH. TERNEMEN o s
54 0.1143, 0.1551. 02595, 0.1142. 0.277 1.
0.039 5. 0.019 1. 0.021 2.

@ g4 = O AHP;O st/ 2 A,r-":l W AHP/O Kk j (6
254 LZEEVEOHE @I AHP-RPUERTE o sa;
Xof St gk AT 2R AV .

LREVED = BIRER G B RE S B E A EX SRR

HERg FTEMNBAEXRE 0 s+ KEHITHEIKETH
T MK X KE A IC 0 5+ +Rbi & E/Rb & B ARK
fHXRb1 @ sot+ HFRES & H RS S =N HME X |
R 0 so+TEHRITERMIRKNEX TEE 0 set+ 1270
BRI ERE X SRR o e

26 HEZREFZAKRFIRENIZ

2.6.1 fNIUKEHELZ  HUb T8I E KRBT 24K
Frs IIZKIRIE 30 min, %8 “2.1.17 WUR 7L, 4
BIIIN 64 8+ 10+ 12+ 14 f54b 77 &8 1) 25 8 ¥ /Kt 4T
FEEL, $EHL 90 min, #EHL 2 K. ZRWE 3 PR,
BEE DK G IN, 2600 Bk B E TR
B, HIE 12 FEKN AR TR T .

2,62 PEHUN EFEE B TT B A AREA T
MR, o 5y Er 2R E K, R 30 min,
M 92,117 BURJ73, 40 ml32E 30, 45, 60, 90,
120 min, #2H2 K. Z5RWEK 4 s, BEAE S
R, SRV E 2 &S, JREUN
60 min J5 4R A TFMEEE I

2.7 BBD-RSM REMUBAREIREIZ

2.7.1 BBD-RSM RE# 54558 7ERHEZRRE
(PEA b, T B RET ] (XD 43I BL 604 90, 120
min K. . &K IKE () 4 HIEL 10,

®3 KENBREHEERIERRS RESTFSNENE (n=3)

Table 3 Effects of water addition on each index component and comprehensive score in Baizhu Powder (n = 3)

oK =/ HeME/(mgg ") TE =/ PR mh
% FIRE KETF Rgi KEHT Rb; H LR % mL PEor

6 5.588 1.223 1.531 0.051 0.959 0.163 28.55 0.15 0.675

8 6.159 1.306 1.366 0.055 1.388 0.303 31.77 0.15 0.760

10 6.250 1.251 1.733 0.063 1.463 0.460 32.79 0.20 0.839
12 7.709 1.648 1.930 0.070 1.653 0.711 34.42 0.25 0.993
14 8.010 1.618 1.950 0.070 1.069 0.446 33.87 0.25 0.884
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x4 RERTE BRI & E RIEFR D RESTESHIFM (n=3)

Table 4 Effects of extraction time on each index component and comprehensive score in Baizhu Powder (7 = 3)
PRI A/ R E/(mgg™) FHR Rl GiE
min FHIRE KEF Rgi KEH T Rb; R B % mL oy
30 6.818 1.195 1.261 0.057 0.977 0.374 28.69 0.10 0.616
45 6.807 1.344 1.571 0.053 0.961 0.478 31.21 0.10 0.686
60 7.542 1.400 1.259 0.065 1.221 0.232 30.23 0.15 0.684
90 5919 1.205 1.693 0.061 1.432 0.448 32.79 0.25 0.756
120 6.080 1.591 1.516 0.085 1.605 0.557 35.13 0.25 0.821

12, 14 516 . @K JET A7 HEFIT
280, EIRE (X)) 4RI 1L 20 3 O,
m7/KF. ik BBD-RSM #8513 K1 3 /KF 17
ARG, HEATFE. W55 B0 5.
i Design-Expert 13 #AEXTER 5 150 Hdm it
T4, 1FHERE TR =0.754 6+0.006 4 X, —

0.057 7 X,+0.173 7 X;—0.020 5 X,.X,+0.052 6 X.X3—
0.057 4 X2X5—0.726 0 X;2—0.024 8 X>2—0.101 5 X%,
SEHEOR, %R P<0.000 1, KI5 >0.05, £
TR 1) FL S AR B AT DU AR RS AU & R2=0.980 7
Rai?=0.956 0, FEIZEGFLEHEFRERE 5, 1T
HATARBRIE T SMML, SRILE 6.

# 5 BBD-RSM iXIEERKFi&It. RERHSER n=3)
Table 5 BBD-RSM test factor level design, test arrangement and results (n = 3)

FE xymin XAE Xk JERE/(mg-g ) TER RlE  5RE

BEiRZE KEH Ra  KEHIL Rbi HERE % mL PEA
S1 60(=1) 10(=1) 2(0) 8.383 1.602  1.676 0.064 1.135 0.267 31.72 0.10 0.707
S2 120 (+1) 10 2 7.494 1.362  1.602 0.044 1.561 0.368 33.77 0.30 0.730
S3 60 14(+1) 2 8.394 1.553  0.995 0.062 1.061 0.342 34.04 0.25 0.622
S4 120 14 2 5.578 1.562  1.124 0.058 0.892 0.208 36.26 0.15 0.564
S5 60 12(0) 1(1) 7.037 1.228 0.939 0.048 0.387 0.252 23.07 0.15 0.438
S6 120 12 1 5.261 1.157  0.608 0.028 0.541 0.224 8.92 0.15 0.375
S7 60 12 3(+1) 8.434 1.649  1.307 0.061 1.119 0.411 35.78 0.25 0.678
S8 120 12 3 7.929 1.850  1.539 0.067 1.788 0.327 39.65 0.25 0.826
S9 90(0) 10 1 5.952 1.080  0.887 0.042 0.668 0.169 23.96 0.25 0.449
S10 90 14 1 6.604 1.208  0.708 0.040 0.742 0.218 27.44 0.25 0.459
S11 90 10 3 9.481 1.693  2.189 0.075 1.718 0.471 37.40 0.30 0913
S12 90 14 3 8.819 1.604  0.645 0.109 1.419 0.214 3741 0.25 0.693
S13 90 12 2 8.966 1.424 1.002 0.109 1.308 0.143 33.35 0.25 0.736
S14 90 12 2 7.711 1.449 1.803 0.081 1.699 0.417 30.85 0.20 0.817
S15 90 12 2 8.027 1.732 1.339 0.091 1.268 0.189 33.91 0.25 0.739
S16 90 12 2 8.368 1711  1.469 0.057 1.360 0.100 34.79 0.25 0.726
S17 90 12 2 8.670 1.337  1.639 0.098 1.255 0.430 34.74 0.25 0.754

83T Design-Expert 13 F 445 H H2HU [A] (XD
KR (X)) SBUREL (XG) XTEEE TR M) 3D
M, s5RIE 4, a3 RS EAEHRE,
FE— VG WA ERE P = Ao, o BT I
(X3) WEREVFHER R, TKE (X)), BlA
A (X)) 2. HE4E BBD-RSM SZE& ¥ it 50 B
AT R, AREIRN T2 st ZEh
10.280 8 fi5 & /K. ¥ 30 min. $2HX 94.019 2 min.
FEHX 2.933 0 Ko SRTT, HHT-RELEINHT [A] e K AT g

SEBEPER Y (KRG SRR, e
e RA TN, SGEERUTNTZHERENSH
AT TRk $RBGEFE A B e bs B I BN AR
“CET ISR SR REAT IEAERE S 1A R AR
e, LR T2 Sk a4 v, Seefie B
RE BRI T 28 10 587K, 32 30 min.
PEEL 2 R AFKEREX 90 min.

272 RAATZMEAE  MRIE A& E MR T
SHGHATIAE, EREWK 3K, MEERE. K=
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#* 6 BBD-RSM A ZEDER
Table 6 Analysis of variance results of BBD-RSM trial

RZERIE P HEE By FE PiE
A 0.3689 9  0.0410 39.6000 <<0.000 1
Xi 0.000 3 1 00003 03190 0.5898
X 0.026 7 1 00267 257700  0.0014
X 0.2413 1 02413 233.1000 <<0.000 1
XXz 0.001 7 1 00017 16300 02422
XX 0.0111 1 00111 106900 0.0137
XoX3 0.0132 1 00132 127300  0.009 1
X2 0.022 8 1 00228 220100 0.0022
X2 0.002 6 1 00026 25000 0.1577
X2 0.043 3 1 00433 418700  0.0003
Hk 2 0.007 2 7 0.0010
KT 0.0020 300007 05015 07013
W2 0.005 3 4 0.0013
MEE 03762 16

. KEis6. Rgis Rby. HEREN =, TF
RAPEMWE, THEEED, SRR 7. BiIFR
I L3 A 10 050N 0.954, 0.975. 0.992, HE N
0.974. KGiF. Rgi» Rbi. HERE., TER, 18
B J 53 6 R R 2L BT S AIE 9 2 S 1) 1 A 3 v A
i JTAEARAE, B AR 1) B B T R T A
#E, W AP IORS SR, KEH T
SEATRERS. 3 RLEWRIELE LA
RSD fH4 1.94%, 1t AT VEM E B I ZFa e
AEE, EEME.
2.8 BARHREHRINT ZHAMK FR AR IE
2.8.1 ZiPmilg AR “2.47 TURN 5L, #l& G
RECIEVERE S, PR TR, &H.

FRAE“2.77 00 R A3k Hh () VAR Bl AR T2
FREUAL 77 & (1 FAAREE 7R A, i 10 f5 =K, =296
30 min, FEHLUAS[E] 90 min, #REHEX 2 ¥R, & IFFEHEEU.

R

<o

&K

ﬁE

2

110
Xi/min Xi/min X/
B4 Xin Xo. X3 FHESESFNIH 3D thE EfEFS%E
Fig. 4 3D surface diagrams and contour diagrams of influence of X1, X2, and X3 on comprehensive score
7 BARERIIZWIE (n=3)
Table 7 Verification of Baizhu Powder extraction process (7 = 3)

o RE/ (mg-g™) BAETERE /% THR B e 55
DT — — — gy, — — — TN > Ny

U7 giE KOHF Rg KTIET Rby PPEEGEE BHIZ KUW Rg KGT Rb HEmE % FEE% mL s

1 9.342 1.609 1.586 0.062 1.530 0.366 140.23 127.54 114.61 61.03 7898 107.32 37.20 108.86 0.25 0.954

2 9.553 1.672 1.576 0.066 1.550 0.385 143.40 13245 113.89 65.84 80.02 11297 37.20 108.86 0.25 0.975

3 9453 1.639 1.743 0.066 1.552 0.360 141.90 129.90 12589 65.13 80.09 105.54 37.10 108.57 0.25 0.992
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PERUGR AT AR T8, & .
282 HAREIEIINT A HAFE R A5 B 3L
AR NCM460 4iiffl, DL 5X10* AN/mL %55
FhF 96 fLMH, AL 100 uL, 153 24 ho WES
FI4. RRAZEYA, = AHAMANGIH, A
SEAREFEIE G AEATATALEE; SRR N4 f,
SEAREFRILEL IR A9 I N4l B f2 100 pL 285 &=
WM 58 25, 504 100+ 200+ 300+ 500 pg/mL ]
HARBEE Y, 5595 24h, KA CCK-8 y24 il 41 i
AIEZ. R NEE 8, XL H NCM460 4 Al (1) 47
TEEN 102.60%; MAEFTEKREN 25, 50, 100,
200 300, 500 pg/mL [FEAARBZGYAH S, 40 f7
HRHN 98.02% 94.21% 81.00%- 70.20%-
71.85%- 62.73%. SXTIRZHALL, A AREEEE
JREWE T 100 pg/mL N, 4HMAATR R EE N
2 80%LA . [, fEFEESH, AAREEEE
(A5 FH Jog AR B L% il 7E 100 pg/mL AN .
MIRAEIER =4 smn—A 2)/(4 we— A =0)

A e Awen A BIRZIIA . 2 AH TRET O
8 TRREREARIEIIS ARG ERNM
(X+ts,n=6)

Table 8 Effects of different mass concentrations of Baizhu

Powder extracts on cell survival rate (X £ s, 7 =6)

ZH 5 BRI E/ (ngml™) A HIAEEE/ %

El=! - 0.217 -
xif R - 0.321 102.60%2.19
AR B E) 25 0.320 98.02+3.81
50 0317 94214038

81.00+1.67"
70.20+3.94"
71.85+2.62"
62.73+1.38"

100 0.304
200 0.293
300 0.295
500 0.286

A7 2 - NCM460 IS HIA7 5 R 45 R QIR 9 B
SR LA AZ TG %4 100.21%, 128 LPS A5,
FAIER L PR 69.84% (P<0.001). AHLLZF,
25+ 50 pg/mL [ FRBR BRI H &35 1T R R
PHER, BENS DRI E AR ST sUR A A7 TR 73 0l £
F+ % 80.28% (P<<0.01) 5 105.32% (P<<0.001).
T AARECh s S B E R, HAERS PRI
N RIREFE A AU I (A . 7E 100 pg/mL )
IR 2520, A0 [FIR 52 3 LPS 5 5 1 JOE R
155 23 A S E I AU BRI, 3 SUE
BE— BN IER 44.17%. F T LIRS R, KRR
1 50 pg/mL B 5E e B ) FOR U RIGR E
®9 ARIREREBAREIRII LPS i5FH NCM460
MR IR BB IERAIFM (X £5,n=6)

Table 9 Effects of different mass concentrations of Baizhu

Powder extracts on cell survival rate in LPS-induced
NCM460 cell injury model (X +s,n=6)

A5 FREWRE/ (ngeml™) Al WREER%
Eol=! - 0.234 -
POt - 0.305 100.2140.20
LPS 10 0.285 69.84+3.22"""
LPS+ HAREL 10425 0.293 80.28+1.85%
) 10450 0.311 105.3245.20%#

104100 0.266 44.17+0.34%#

XAt P<0.01 *P<0.001.
“P<0.01 *P<0.001 vs control group.

2.8.3 HARBUREWIXNT LPS S NCM460 il
P09 A5 B A0 B A7 VR R s BON SO KA Y
NCM460 4fg, LL 5X10*/N/mL % FEHFT 96 fL
BRH, BEFL 100 uL, K5F% 24h. WEATAM. X
1. LPS HMzydl, =HHAASIMNGIH, IS
SRR E AR, GHRAL I, 5
SREFRILRESE, LPS ANZ 24 240 N4 g B 2% ik B
WKFEN 10 pg/mL () LPS, 15357 24 h Ja4h 2540 H %
BN R EIRE 4r 38 25 504 100 pg/mL [
REGEEY), FRIE 24 h J5KH CCK-8 A6 41

SR L " P<<0.001; 15 LPS 41H#:: #P<0.01 ##p<

0.001,

**P <0.001 vs control group; #P<0.01 ##P<0.001 vs LPS group.
2.8.4 ELISA =4 NCM460 41 fig % 7% bk IL-
6+ TNF-a., IL-10 &840 MRHE“2.8.37 1 F CCK-
8 SEIGEER, KgAK IR, BRI (LPS 10
ng/mL) FAARBIEAERE AL (50 pg/mL) FAARBUR
L2 (50 pg/mL) . BRXTHRALSN, FHARAAMIE
I LPS %% 24 h, 244 IINZGY)T- T 24 h, YSEE
Y REFE FIEW, SKH IL-6. IL-10. TNF-o X7 &
&g, R NE 10 fow, SxE4MEt, LPS
AEET NCM460 20 Ha b3 i 90 R 7~ 1L-6 Al
TNF-o &R EETE (P<0.001), W4 HT IL-
10 & BN ZFEK (P<<0.001). ZEHI A ELIZEL
YiJa, SRR SRR AL L 2 4 RE B S BRI TL-6
(P<<0.001) A TNF-a (P<<0.001) /K°F, JF#%5 IL-
10 &8 (P<0.05. 0.01), 2 4l [ S8R T B 2%
PEZR. DGR EE, AORBEA RIFMIIRE
71, HEM T2 45 1 B AR B et R 80k
EEERE AR Y, FFEREESR, WA E
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=10 BABEEHERSRMIEZS LPS S NCM460 4 L& &S IL-6. TNF-o. IL-10 B2/ (X+s,n=3)
Table 10 Effects of reference benchmark sample of Baizhu Powder and optimal process on contents of IL-6, TNF-o and IL-
10 in supernatant of LPS-induced NCM460 cells (X £ s, n=3)

FE JR B E/(pgmL™") IL-6/(pgmL™") TNF-o/(pgrmL™") IL-10/(pg'mL™")
paict - 0.91+0.80 35.79+1.72 6.18+0.25
LPS 10 8.40+1.00™ 67.02+3.43"* 3.40+0.32"*
LPS-+JEHERE i 10+50 4.06+0.46"* 49.88+1.93" 425+0.21*
LPS+&IL T2 10450 4.52+0.36" 48.70+0.65*# 4.41+031%

XSRS "P<<0.001; 5 LPS 4lLL#: *P<<0.05 *P<<0.01 **P<0.001.
P <0.001 vs control group; P <0.05 *P<0.01 *#*P<0.001 vs LPS group.

FaE 5.
3 it

FIARHUR (MEFR B 477, IRRIAITIETS
RIEVERIR ST RN B . AR, 48T A AR B
IR LA A, B IR RS (4 10 i A
HEAL SR RIS, — e R BRI T A ARBUE IR R
) Z M. STk, AREHRESAREOT RS
A T HIFIFE R, AR BUR & ABRLR, S
TEIFAN 2 FT AR HLE Bl 77 Sk 1 23 1, FR LI IR
BT R . FERTHISRIR BRI o B, AAREE
BYERMERY, BRI ARt by
IEFERIR T E PR R ARy, Bt AR SR AU 0
W LM, 258 B-CD B AN K i [E 1k,
VE 25 AR I N ORI R, ki e e i T
21, FRuE EAREUR IR R IT R4
3.1 FNERRRYIEEE

ANSHERNAARBA T F IR 2, HAMEES
ok, B R EEMEESS, A R
Rby H&ditbis, BEASEEmIERS. AT hE
RS . H0H 7 28 5 R Rk 2 EAE R 23, K
SHMKSGH T AERAHERILE RS, EE
W RERE, FET sy, HEAR®E
MIPLRIER, BERHHIAZ A T «B (nuclear factor-
kB, NF-xB) & HH0E, F#K TNF-o. IL-6. IL-
1B S5 RER T 7K, W R IR TS 280 b i
JL B AR 24271,

HEAEPEIEIR B g 2, FEaTr
Bt R BATT 8, R ERE A AR
JTEFEE . Pl TE 980 1) 25 BRAE FIRS-300, i H B
(P2 ERAE F ) 2T r s A AR AR A . AIF 7
R B BOS 2 U M R (RERA
Fie RERE RN TN E KA B S, 1R R [ 4k
TEHHAT TNt ge . R, ARBFFER SRR

KEFH. Rgiv KEFHIG. Rbi HEBREM S &
TE AL 2 AP T 2 0 % R AR bRl AT 2
il

AHP 2 —Fh T K00 5 30050 W (14
BT, BRWXS 2 F b i) BUEAT 2 U030 B (1) 5 410
3N SR, HRCE 2 RAEIR KAR B EARH T VP4
H I EMINA, AATERRIN E M RRE. M2 R,
TEBGEA AT ARG, B &7 i3s3
Fhih 5 i B M, (B EE 58 4 PR 0 B R
FEYE, KRR A2 E J7 S FR bR B TR 1) N TE G
B, AR S EBCE S EC WA TR, HE I
FAE DL . AHP-JEBEE I @l A 32 WA E 5 2% AL
H, ST R, FRRER TR AT RO B
B BRI BRI TGTIRA — B, FRLERINT
“ZIBEME 5 RGBS FTLEMR
X A T B BB S M, AE TR T
R T HIERRZ . RIS EIATTIRIEZ
el Hr31-331,

KT L ARBTG5, SRR &
. HERIEHEE AN TR, ¥ AHP 130
PR RE 1 SIBALE IR W TR B EE A, X &TE
FRBEAT SR A E A . 2T IREEAI TR R
OB EAAE” B TR S I A, X T gy L S
B9 A P fE s B RO, SR T ERONUE B A
Hlgs 4, MITAZ b TEMAIREE T 8 Rl
A HEMBE ST R
3.2 REFRIIZ R EMERIE

AT 5 LAV A 1T A S ) AR O v A
T bR, T AHP-REUGEME 8 M Fabs
BE, HESERNZEE T, 0L BBD-RSM #
LT AARBERI T 2 AV B, 7R Il 1
il b, AR AT BRI AN AT AR = LA 4
ik, VA T BARBIIRI L 234 10 f5 &
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K< 12 30 min, $HEEUASE]) 90 min. $EHX 2 K.

BoUE s RR A, SRS ) SR BN # B
T2, PSSRl b & Fabr o 1 & 5 e
FE AW 225D, BARTT A B AR BEEAERE i (1) i 45 2
Ko Hrp, REH TS ERACT RS, HEN
BT HAE IR R Rz iy, REBGT
TCRI KA, 1A BN RS S5/ A
PrEi. RERGHITERERA N, (Hid e Cmk
BEAT 0 tr, R EH T & BRI 2 B ARHEL
BARZG R A R R B T 2557 2 UK PEK
T 2 A A EAVE R, TR — B s B T
BRo EIARHT TS 1 HAh 53 B A 2 i o AE AR NPT 42
A AN E R R AR AR LA, N 45 & B
GIRES /IR RE 75 E R %N A2 S NS E i v N ]
TE—ERE [ EAME AR RO R i 2 o DAL,
RKEH TS ERMRIC £aRETZ 0 A
B T2 A BREDS . FIRBUZIRYT 1BD (A 207
A, XTI I TE 2O B RIEFIIZ80 AT
FEEA T2 N A ARBEUR G, FE5BEAREL
FEUERE AT LR, SEIR A AR B S AL L 2 AT
HARBEA RIiFrIptRiEtE, SEMEFRTTEEE
S, M BIE TAE R AR BRI L Z R A
Yo ARWFTETERE T EARHH AR 5 1) Tk A A =
PICERPS R, fFaaiidy “En” mEN, R
Ja S RN FEALARFT R T 2R, [FIR REAE SN AR
B2 77 R A SR AAR A

FBAR ALY EAREEF SR
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