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AHP-entropy weight method combined with Box-Behnken design-response
surface method optimized processing technology of Jianchangbang wine
moistened honey bran fried Paeoniae Radix Alba
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[ Abstract) Objective Based on the main components of Paeoniae Radix Alba, combined
with the analytic hierarchy process-entropy weight method comprehensive evaluation, to optimize
the processing technology of Jianchangbang wine moistened honey bran fried Paeoniae Radix Alba.
Methods Using the comprehensive scores of paeoniflorin, albiflorin, hydroxypaeoniflorin, water-
soluble extract, and alcohol-soluble extract contents as indexes, single factor experiments and Box
Behnken response surface methodology were used to investigate the effects of rice wine dosage, stir-
frying time, stir-frying temperature and honey bran dosage on the processing technology of Paeoniae

Radix Alba, and to screen the optimal processing parameters. Results The optimal processing
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technology of Jianchangbang wine moistened honey bran fried Paeoniae Radix Alba was as follows: the amount

of rice wine was 15%, the stir-frying time was 10 min, the stir-frying temperature was 170 °C, and the amount of

honey bran was 40%. The verification results were consistent with the predicted results. Conclusion The optimized

processing technology of Paeoniae Radix Alba is stable and feasible, which can provide a reference for the processing

technology of Paeoniae Radix Alba and related research.

[Keywords ] Wine moistened honey bran fried white peony root; Process optimization; Analytic

hierarchy process; Entropy weight method; Box-Behnken response surface methodology; Paeoniflorin; Albiflorin;
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Table 1. Origin and batch number information of
Chinese medicinal materials

s 7EH Eiim=2
S1 ZREM 20241209
S2 LREEM 20240910
S3 M 20240817
S4 LM 20240612
S5 pu iy 20250110
S6 Py T 20250117
S7 P Iy 20250115
S8 WTHN 20241216
S9 i RARIRAN 20231218
S10 Wt 20250101
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Figure 1. HPLC chromatograms
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Table 2. Results of linear relationship investigation of each component

L% o] )= 77 72 r LM (mg/mL)
AJE T Y=11978X-53.879 0.999 3 0.032 05 ~ 0.641 00
AFLNBERTY Y=10 175X+9.198 2 0.999 5 0.016 25 ~ 0.312 00
FRIAT T Y=2231.8X+5.413 1 0.999 6 0.010 60 ~ 0.212 00
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FREE

P P15 0 A AR 2 2 R Sk ™ iR AT
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Table 3. Each index judgment matrix and AHP weight

bR ATUTT AT R FREATUT KR B VA IR ) EEY
Ty 1 5 3 4 4 41.288
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FRIEEATEIAT 13 172 1 2 2 15.387
KR ) 1/4 13 12 1 1 8.808

EEg R ) 1/4 173 12 1 1 8.808
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15% ., 20% [, FFAEXDHIEFE] 8 min, il
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Table 4. The entropy value and weight coefficient of

each index
Eistan {5 B G
SERED 0.934 16.547
AJEINTR 0.947 13.218
BRIEATLGHT 0.874 31.657
KR 0.934 16.554
PR R 0.912 22.024
0.724
0.70
0.68
0.66-
i 0.64
4z 0.62
ﬂl? 0.60-
0.58.
0.56
0.54
5 10 Is 2
FE (%)

E2 HfASEXMNEATESBIZNM (#=3)
Figure 2. The impact of rice wine usage on the
comprehensive score (n=3)

6 IX l;) 1‘2
KB (min )
B3 kb &l E R LR &S BN ( #=3)
Figure 3. The impact of stir-frying time on the
comprehensive score (n=3)
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Figure 4. The impact of stir—frying temperature on the
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Figure 5. The impact of honey bran dosage on the
comprehensive score (n=3)
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2.6 Box-Behnkeni&it—Mm i mEik &
261 KIEEITHER

R s R -, DI (A) |
BRI (B) | KPR (C) . #HHE (D)
NN Z, K H] Box—Behnken B 31— 7 7%,
Jtiz H Design Expert 13 347500, 2 HZE K&
AR 5, R R AR LR 6.
2.6.2 BERIMESL T E 5

DL &5 & F 43 8 W B {2 A Design Expert
Bt a M. 2m B4R, 83 %4
Ja ) SIS TS N By PR~ = g s N
0.9612-0.0070A+0.0234B+0.0129C-0.0046D—
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0.0048AB-0.0118AC-0.0028AD+ 0.0446BC+
0.0233BD+0.0306CD-0.0775A-0.0540B°~0.0674C>~
0.0550D%, %R P<0.000 1, % #1 3 P> 0.05,
g ZBUR>=0.940 5, A5 SF R HN=2.40%, hiHIHR
HABAFPLA R 5B GE Ty, W] H T
K AT T2kt (£7) o sZ2mPE RS
Prigsn, BE B CHIEE ) 5HEE C CPHRRE)
MGV A W, MEE A CEREHE) Al
HZE D (EHEHE) MEmARE, SHENGE
RO R AR Ry KBl BT 1) > D 30 > o
> EM A, fFEZmh, A B ¢ D
BRI 5, H FEBS

5 W EERAE

Table 5. Test design factors and levels

K- B
A EHE (%) B bl [E] (min ) C il (C) D MR (%)
-1 10 8 160 30
0 15 10 170 40
1 20 12 180 50
=6 RIWARRER
Table 6. Test scheme and results
o A I B b+l C Kbl D #HE AT ATNBRE O REATZHE KR BRI G
it (%) BIE] (min) W@ (°C) HE (%) & (%) &8 (%) O (%) &% (%) T (%) W
1 10 8 170 40 1.8510 0.193 6 0.1196 26.19 25.04 0.829 7
2 20 8 170 40 1.6354 0.208 0 0.146 8 22.14 25.03 0.823 6
3 10 12 170 40 1.783 8 0.190 9 0.146 6 27.86 27.58 0.865 8
4 20 12 170 40 1.4492 0.208 9 0.173 8 25.32 26.86 0.840 6
5 15 10 160 30 1.743 6 0.2415 0.1426 24.35 25.04 0.868 9
6 15 10 180 30 1.777 4 0.205 3 0.1324 23.81 24.41 0.8320
7 15 10 160 50 1.6428 0.1870 0.156 8 20.99 20.81 0.804 8
8 15 10 180 50 1.7312 0.207 2 0.168 2 25.73 27.47 0.890 3
9 10 10 170 30 1.7572 0.1729 0.1540 24.41 25.64 0.8411
10 20 10 170 30 1.763 0 0.191 8 0.1556 22.53 23.96 0.846 2
11 10 10 170 50 1.3830 0.182 8 0.178 5 26.10 27.94 0.8219
12 20 10 170 50 1.3630 0.242 4 0.156 7 23.88 25.72 0.8157
13 15 8 160 40 1.7254 0.176 2 0.173 8 22.96 22.01 0.846 6
14 15 12 160 40 1.7810 0.191 8 0.1138 25.04 25.19 0.804 1
15 15 8 180 40 1.5728 0.2198 0.1258 24.42 23.49 0.791 5
16 15 12 180 40 1.867 2 0.2415 0.166 4 26.18 24.15 0.927 4
17 10 10 160 40 1.808 0 0.188 4 0.1009 26.91 25.39 0.795 3
18 20 10 160 40 1.7540 0.206 7 0.104 7 25.19 24.02 0.7929
19 10 10 180 40 1.637 4 0.2175 0.148 4 24.82 24.36 0.837 8
20 20 10 180 40 1.6826 0.207 4 0.109 6 24.74 24.93 0.788 3
21 15 8 170 30 1.768 4 0.248 9 0.1009 25.74 25.93 0.829 1
22 15 12 170 30 1.791 2 0.213 4 0.1250 27.02 27.16 0.849 7
23 15 8 170 50 1.8118 0.1818 0.089 4 26.19 27.75 0.7825
24 15 12 170 50 1.8850 0.2551 0.1353 24.88 24.66 0.896 2
25 15 10 170 40 1.8840 0.260 0 0.1742 28.15 27.80 0.973 6
26 15 10 170 40 1.8374 0.220 6 0.169 5 26.20 27.84 0.9250
27 15 10 170 40 1.8334 0.258 5 0.172 8 26.65 27.01 0.953 6
28 15 10 170 40 1.8510 0.251 6 0.1812 28.24 27.65 0.970 5
29 15 10 170 40 1.890 0 0.249 4 0.1923 27.24 26.10 0.983 2
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Table 7. The results of variance analysis of regression model

Iy 25K EJ5 H B ¥y F P
iR 0.093 6 14 0.006 7 15.81 <0.000 1
A 0.000 6 1 0.000 6 1.40 0.256 4
B 0.006 6 1 0.006 6 15.53 0.001 5
G 0.002 0 1 0.002 0 471 0.047 6
D 0.000 3 1 0.000 3 0.609 0 0.448 2
AB 0.000 1 1 0.000 1 02156 0.649 5
AC 0.000 6 1 0.000 6 131 02714
AD 0.000 0 1 0.000 0 0.0755 0.787 5
BC 0.008 0 1 0.008 0 18.81 0.000 7
BD 0.002 2 1 0.002 2 5.12 0.040 0
cD 0.003 7 1 0.003 7 8.85 0.0100
A’ 0.038 9 1 0.0389 92.05 <0.000 1
B 0.0189 1 0.0189 44.70 <0.000 1
c? 0.029 4 1 0.029 4 69.56 <0.000 1
D’ 0.0197 1 0.0197 46.45 <0.000 1
B2 0.0059 14 0.000 4

AL 0.003 8 10 0.000 4 07321 0.687 1
gl 0.002 1 4 0.000 5

JME 0.099 5 28
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Figure 6. Factor interaction response surface diagram
E: AR R A iB A E; B WRBEA BN E; CEMAZTAEENE; D.ORIREAN R R B ERA SRR R FOERA

B R B

https://yxqy.whuznhmedj.com



208

264 IELIE

FE AR T80T 3 WA TS, 458 R,
FILEETESY 4 0971 8, RSD M 1.15% (n=3) ,
LR (0.9350) # i, F BRI
MPE R, T AREHE.
27 B=ENE

XF 10 4tk AT J ) ET S R R4 HE AT S A
Eo SR Won, AATEM (45 SI~10)
AT AF & N 1.270 6%-~2.181 6%, 7 245 1N g 1
7 0.184 4%~1.001 8%, F% 3T 2511 4 0.108 6%~
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1.108 4%, JK i 1 & ¥ 4 22.44%~25.50%,
B 5 Ve W N 22.649%~28.18% ., TG 11 % B 1
HA7 (g5 J1~10) AT 25 1 % & 4 1.383 2~
2.569 6%, ~j 2§ TE T A 0.408 9%~1.210 8%, ¥%
FEATHTE N 0.098 2%~ 1.217 2%, KIETER HYH
23.44%~26.31%, BEATERTIH 25.10%~31.12%.
GERFRW, RIS AT T 5AT A N BR T i A
By BREATHHARAK, DA TR, %
RO E s KIE TR s A Tt HEA RS
R ) 2 T . BRI 8.

#8 BATMEHIBIEEIRHASRENE (%, n=3)
Table 8. Determination of marker component content in Paeoniae Radix Alba before and after processing (%, n=3)

Eikel Ed S MW FHATH KR ) B TER Y
S1 1.5228 0.283 6 0.3518 22.79 22.64
S2 1.2813 0.5940 0.661 8 24.66 28.18
S3 1.270 6 03128 0.420 8 25.50 23.25
S4 1.5122 0.191 6 0.108 6 22.44 26.33
S5 1.2710 0.184 4 0.2015 23.19 22.86
S6 1.8924 0.3921 02218 24.77 24.18
S7 2.1816 1.001 8 0.201 0 22.96 23.14
S8 1.548 8 0.702 9 0.276 5 23.44 2431
S9 1.406 1 0.991 4 1.108 4 23.18 22.76
S10 1.560 0 0.673 3 0.502 4 22.86 23.44
I 1.9623 0.4927 0.464 7 24.66 25.79
12 1.5955 0.790 5 0.778 6 26.13 31.12
13 1.3832 0.5917 0.5229 26.20 27.89
J4 1.804 6 0.408 9 02177 24.19 29.24
J5 1.580 4 04778 0.3106 25.22 25.10
J6 2.1298 0.688 9 0.704 0 26.31 27.22
J7 2.569 6 1.2105 0.1816 23.44 25.21
J8 1.9398 0.9302 0.098 2 2522 25.99
J9 1.607 3 1.2108 1.2172 26.12 27.34
J10 1.9993 0.8323 04357 24.19 25.28
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