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Preferential selection of raw material production areas and quality standard
enhancement of honey bran Aurantii Fructus based on entropy weight-TOPSIS
model combined with characteristic chromatogram
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Abstract: Objective To carry out research on the quality standard of honey bran Zhiqiao (Aurantii Fructus, hbAF) based on the
production conditions of the enterprise, and preferr advantageous raw material production areas. Methods Referring to the method
of 2020 edition of Chinese Pharmacopoeia, 18 batches of hbAF were identified by microscopy and thin-layer chromatography, and
the contents of moisture, total ash, alcohol-soluble leachate were determined. The chromaticity of powder was determined by
colorimeter, and the contents of naringin and neohesperidin were measured by HPLC. The characteristic chromatogram was
established, and the results were analyzed by the methods of clustering analysis, orthogonal partial least squares- discrimination
analysis (OPLS-DA), etc., and the entropy weight-TOPSIS method was utilized to evaluate the quality of hbAF of each batch. Results
The results of all the indicators of hbAF met the requirements of the 2020 edition of Chinese Pharmacopoeia. Through the established
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characteristic chromatogram of hbAF, 15 common peaks were obtained and seven peaks were identified, and the clustering results

showed that the 18 batches of samples could be clustered into four classes; Neohesperidin, peak 10, hesperidin, nobiletin, peak 9, and

peak 5 were screened as the main differential components by the OPLS-DA method. The results of entropy weight-TOPSIS method

showed that the comprehensive quality of hbAF of Hunan Yuanjiang was optimal, and it was recommended to use the local Aurantii

Fructus as a raw material for production. Conclusion The methods are simple and easy for the quality control of hbAF. The entropy

weight-TOPSIS model was used to evaluate the comprehensive quality of hbAF, and the reverse traceability to screen the advantageous

raw material sources, which can provide a reference for the quality improvement of hbAF in the process of industrialized production

of hbAF.

Key words: honey bran Aurantii Fructus; quality assessment; characteristic chromatogram; entropy weight method; technique for

order preferenceby similarity to ideal solution; chromaticity; naringin; neohesperidin; hesperidin; nobiletin
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Table 1 Origin information of Aurantii Fructus

CLkEd FEH ekl P ekl P
SI  VLPiEHE | S7 VLE% | S13 PUJIJELL
S2  YLVEHT | S8 PUNEH | S14 iR ke
S3  JLFEAER | SO  VYJIZEFH | S15 IR A
S4  ILFHIA& | S10 WYNIEIE | S16 WML
S5 Ltk S11 VU7 | S17  HIFgYLIL
S6  VLFAEE | S12 PYNIEM | S18 WL/




(S PER 2024F 18 B55% B 1 Chinese Traditional and Herbal Drugs 2024 January Vol. 55 No. 1

51, M, fHEEROL, B AR S TR, A
T JE BRGSO A AR S B IR 22 DI TH] €8 3l
W, AR, AHETERER, A

22 EHEFZHER

221 BHET S8 (RFEZH) 2020 R
T A T EIAT S ), SR 1. AT

S o ‘éké
o Pof -
: et
# . =
r 5 R 4T i 3% TR AL g ek
c‘ '.' "
TS
[t Gl ~
et
~

e SRRl 24 i 0] i 4

=

A AR R, S R I S 2 R BN RN T
W, R R RS, W] W EERES T & Sy,
SEZNBRLTE, RO NMOITE, R T

e
222 HEXR IR (PEZGH) 2020 FRR—EB

R 2 0 S DU BRI 0502 = tilhikx) 18

\l
QA

AR
AR
)

W

EHy RO

o

CRE TIRESTT &

Bl ZIRATEMEHE

Fig. 1 Microscopic characteristics of honey bran Aurantii Fructus
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Table 2 Determination of moisture, total ash, alcoholic leachate, chromaticity, and naringin, neohesperidin contents, and

similarity to characteristic profiles of 18 batches of honey bran Aurantii Fructus

WK RIS RN — L S M B AT
ab

S1 7.13 4.05 30.68 63.29 12.10 3046 71.27 6.70 4.55 0.993
S2 6.90 4.05 31.35 64.26 11.70 29.84 71.81 6.48 5.09 0.998
S3 7.03 4.12 30.58 61.67 12.53 3135 70.31 6.62 5.14 0.999
S4 6.86 3.99 32.02 63.52 12.25 31.04 71.75 6.40 4.82 0.997
S5 4.88 4.17 33.15 66.55 11.95 30.72 74.27 6.03 5.08 0.993
S6 4.78 3.97 3537 68.04 11.24 29.15 74.87 6.43 4.83 0.991
S7 5.23 4.05 29.66 65.74 12.84 29.70 73.27 6.41 4.32 0.995
S8 6.98 3.74 27.18 63.67 1247 30.88 71.85 5.52 5.77 0.975
S9 6.46 3.65 31.02 65.95 11.16 28.87 72.85 5.75 5.51 0.993
S10 7.11 3.68 27.84 63.17 12.11  29.79 70.88 5.77 5.53 0.980
S11 6.55 3.64 26.65 64.92 11.79  30.01 72.49 6.27 6.19 0.978
S12 6.69 3.61 28.08 65.99 11.60 2995 73.39 591 5.89 0.978
S13 4.80 4.20 30.74 68.82 11.93 2992 7598 5.55 5.26 0.984
S14 6.52 4.30 35.62 62.05 11.94 3120 70.47 8.42 5.30 0.985
S15 6.53 4.31 35.59 61.87 12.60 3253 71.03 7.59 4.71 0.983
S16 6.59 4.35 35.50 61.50 1236 3236 70.58 7.75 4.96 0.984
S17 4.82 3.69 35.57 67.08 11.40 31.00 74.77 8.05 4.37 0.979
S18 4.98 3.88 32.87 70.80 10.59 28.55 77.07 5.71 4.34 0.971
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Fig. 4 Overlaypping HPLC characteristic chromatogram of 18 batches of samples (S1—S18) and comparison feature map (R)
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Table 3 Results of dimensionless processing of each index
. X VAL ‘ X R 1
s Koy B Ex" MET BT ML RS Ky BRI Ex" MEETE BRI AL
2 =Y
S1 0.000 0.405 0.449 0.667 0.407  0.123  0.786 | S10 0.009 0.905 0.133 0.577 0.086  0.647  0.250
S2 0.098 0.405 0524 0.791 0331 0412 0964 | S11 0247 0.959 0.000 1.053 0259  1.000  0.250
S3 0.043 0311 0438 0446 0379 0439  1.000 | S12 0.187 1.000 0.159 1.154 0.134  0.840  0.464
S4 0.115 0.486 0599 0.777 0303 0267 0929 | SI13 0.991 0203 0.456 0251 0.010 0.503  0.500
S5 0.957 0243 0.725 0.644 0.176 0406  0.786 | S14 0260 0.068 1.000 1.517 1.000  0.524  0.429
S6 1.000 0514 0972 1494 0314 0273  0.714 | S15 0255 0.054 0.997 1389 0.714 0209  0.464
S7 0.809 0.405 0336 1.126 0307 0.000 0.857 | S16 0230 0.000 0.987 1.492 0.769 0342  0.286
S8 0.064 0.824 0.059 0.800 0.000 0.775  0.143 | S17 0.983 0.892 0.994 0.529 0.872  0.027  0.000
S9 0285 0946 0.487 1.030 0.079 0.636 0321 | SI18 0915 0.635 0.693 0.000 0.066 0.011  0.643
N0, FEBIEIEEAIA S, TR IERF R4 BEFHN G GM W
%, AT ELE, AR @) HE. o NEERE Table 4 ¢j, g and W of each index
I Xy BIE/ME, RORIERIRHERTE, I a= ks ¢ g W
0.000 1, K 0.843 4 0.156 6 0.240 3
X=Xj+a 4 ISV Yix 09155 0.084 5 0.129 7
2.83 WEBOTE  THEEHOKE AR AR E VA P18 ) 0.925 1 0.074 9 0.1149
A AR ARME  FRHIELL . (Py) o Py A i Ea” 0.949 2 0.050 8 0.0779
HERFE A AE 7 PPN FEAR T IR, m RER L Ml BEH 0.8722 0.1278 0.196 2
Pi=X; /Zm: X s) R B H 0.903 3 0.096 7 0.148 4
i1 FHABLRE 0.939 6 0.060 4 0.092 6
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#=5 1H TOPSIS HEELENLER

Table 5 Comprehensive assessment results from entropy weight-TOPSIS mode

w5 Dt Di A4 4 | w5 D Di 4 4 | WS D Di A HE&
SI 03208 0.1419 03066 18 | S7 02356 02442 05089 5 | SI3 02639 02613 04975 6
S2 02898 0.1633 03604 13 | S8 03344 0.1703 03374 15 | S14 02325 02780 0.5445 4
S3 03063 0.1544 03351 16 | S9 02720 0.1984 04218 12 | SI5 02580 02259 04669 9
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