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Evaluation of Quality of Shanzha( Crataegi Fructus) Different Origin and Its Products by
Grey Correlation Method and TOPSIS Method Based on Entropy Weight Method

DING Zemin, XIONG Hui,HONG Xia,ZHAO Shengnan,LI Yanrong, WANG Yueyue
(Hebei Province Key Laboratory of Study and Exploitation of Chinese Medicine ,Chengde Medical University,Chengde 067000, Hebei, China)

Abstract; Objective This research is dedicated to constructing a quality assessment model for Shanzha( Crataegi Fructus) by
employing the entropy — weight method in conjunction with the grey — relational — analysis — TOPSIS approach. The objectives are
to assess the quality disparities among Shanzha ( Crataegi Fructus) and its processed derivatives (stir — fried and scorched prod-
ucts) sourced from diverse regions and to furnish a scientific foundation for the quality control of hawthorn. Methods Water con-
tent, extract content,organic acid content, polysaccharide yield, total polysaccharide content and active components ( chlorogenic
acid , hyperoside , and isoquercetin) were selected as detection indices. The entropy — weight method was utilized to determine the
weight of each index,and the grey — relational — analysis — TOPSIS method was applied to analyze the quality of Shanzha( Crataegi
Fructus) and its processed products from six regions,namely Heilongjiang, Jilin, Liaoning, Inner Mongolia, Hebei and Shandong.
Results The study revealed that the processing procedures significantly decreased the water content,organic acid content, polysac-
charide content and active component contents in Shanzha ( Crataegi Fructus). The water content of raw materials ranged from
8% 10 12% and dropped to 5% —11% after processing. The organic acid content decreased from 6% —-10.5% in raw products
to 4% —7.7% in scorched products. The polysaccharide yield decreased from 7% —8.3% in raw materials to 4.6% —5.2% in
scorched products. The total active component contents decreased from 0.082 7% —0.139 4% in raw products to 0.024 8% —
0.069 5% in scorched products. Shanzha ( Crataegi Fructus) from Hebei and Shandong demonstrated superior performance in
multiple indices. The extract content(39% —41% in raw products) , organic acid content(9% - 10.5% in raw products) and
total active component content(0. 13% —0.14% in raw products) were markedly higher than those in other regions. Conclusion

The quality evaluation model grounded in the entropy — weight method and the grey — relational — analysis — TOPSIS method offers
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a standardized and quantitative instrument for evaluating the quality of Shanzha( Crataegi Fructus) and its processed products. It

contributes to standardizing the quality control of Shanzha( Crataegi Fructus) within the Chinese medicine industry and promotes

the upgrading of Shanzha( Crataegi Fructus) planting industries in various regions and the enhancement of the Chinese medicine

industry chain.

Keywords ; Shanzha ( Crataegi Fructus ) ; quality evaluation; entropy — weight method; grey — relational analysis;
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FERR/N  FEARXT T Ok 9 E A, AL #E/N TATRIAEXT BB (ry) TR S L3R 18,
F 14 LR AR B A7 AT OB A i HAL % Y, =X,/X, (2)
A SRR ST FWEER BR0Rsr A 217 LR G B ) A B B R AT %
MpT 0.0512  0.0286 0.016 7 0.096 5 ARG , - R -F 2 .
RN 0.0413 0.025 8 0.015 6 0.082 7 it o8 a Rl A o fib
i 0.0452 0.023 4 0.016 2 0.084 8 e;(ZEM) 09876 0.9910 0.999 0.998 0.994 0.9918
4 0.0553 0.020 7 0.017 1 0.091 1 wi(ZEf)  0.4087 0.2956 0.0029 0.0065 0.0172 0.268 7
Tt 0.0816 0.038 5 0.019 3 0.139 4 e;(Jbi)  0.9564  0.9925 0.9992 0.999 0.9985 0.9886
ITER 0.078 4 0.033 4 0.018 2 0.130 0 wi(Bi)  0.6716 0.1154 0.0118 0.0021 0.0236 0.1753
15 RS B0 P M AT R A B L% e;(fEfh)  0.9587 0.9934 0.995 0.9999 0.9962 0.9845
~ — — - wi(fEdh)  0.4087 0.2956  0.0029 0.0065 0.0172 0.268 7
1 gER SN REEERE AR AR — T S
IRIT 0.008 4 0.012 1 0.011 3 0.0518 3.7.3 TOPSIS ;% H nbi#t B T PEN 445 Positive and
& bk 0.027 8 0.016 4 0.013 0 0.057 2 negative ideal solution 2 [A][#] Euclidean distance (D* D™ ) L}
i 0.0229  0.0106 0.009 7 0.043 2 FEM ST 4 5 Optimal solution ff AH X I 3T 72 B (C, ), 45 2 0L
e 0.046 6 0.021 5 0.012 1 0.080 2 219,
e 0.060 5 0.039 8 0.026 9 0.127 2 3.7.4 WK - k& £ - TOPSIS k3t A2 o ms it R
WA 00552 00318 00248  0.1118 SIS Ty 4 5 BAR A 0 JL 0] B R FE SR, TOPSIS 12 )
216 LA G A 7 AT U S i YA : %

£ FIFER  eedkr REER ARUEE
MIEIT 0.0177  0.008 9 0.007 1 0.0337
Ak 0.0260  0.0042 0.006 6 0.036 8
T 0.0175  0.0024 0.005 0 0.024 8
MEEE 0.0221  0.002 4 0.005 0 0.029 5
e 0.0385  0.0189 0.012 1 0.069 5
14 0.0334  0.0157 0.012 6 0.061 7
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LROHET AR IR 20,
4 itig
A 2 BB Z 4, ASOUFE I PR E ) 92 B,
B LA S BE AT P SO FRE HR SR kY
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HOR s A ML EL A DU M L/ MR R 45 A BRI o, L 2
Aty LA TR P DG BRE DR 2R 5 WSRO0 B R A 1Y B R A A
VEFIRE D AR - AR & B B TP Al LU 98 R DR Ak
16 2R JFIR 2 22T S S 3R A RO HE G R BN LI T

F A8 LA A B LM ] 5 25 7 I AS DR EER B R e DB
A 10 B
77
I‘5 1"l I‘i 1‘b I‘[ I"i l"5 I‘[ ri
AT 0.099 5 0.033 6 0.747 3 0.128 7 0.083 3 0.610 8 0.116 4 0.084 7 0.578 9
bk 0.060 5 0.050 3 0.692 9 0.124 0 0.083 3 0.602 3 0.118 1 0.083 3 0.586 5
i 0.130 3 0.056 0 0.684 8 0.164 0 0.068 7 0.708 0 0.162 0 0.069 4 0.700 1
e 0.119 1 0.027 4 0.812 8 0.103 3 0.090 1 0.541 1 0.137 4 0.076 0 0.643 8
ba 0.092 7 0.1221 0.431 4 0.075 4 0.157 8 0.3233 0.074 2 0.159 7 0.317 2
1% 0.099 5 0.050 0 0.630 5 0.079 7 0.1332 0.386 7 0.079 1 0.127 7 0.3826
219 AR G B A 18 HE DY D T KAHX AR (C;)
A 15 £
7
D* D- C; D* D" C; D* D- C;
Loy /XN 0.088 2 0.043 8 0.3317 0.1679 0.045 4 0.2127 0.149 6 0.061 3 0.290 5
FHk 0.098 5 0.000 7 0.007 2 0.165 1 0.054 7 0.248 8 0.147 3 0.066 6 0.3113
iy 0.097 6 0.013 6 0.1221 0.173 3 0.014 9 0.079 1 0.161 2 0.0119 0.068 8
SEn 0.092 8 0.0330 0.262 2 0.144 4 0.097 0 0.4019 0.156 5 0.040 6 0.206 0
Tt 0.000 0 0.098 5 1.000 0 0.000 0 0.173 9 1.000 0 0.000 0 0.161 6 1.000 0
7R 0.047 6 0.086 2 0.644 0 0.086 9 0.150 7 0.634 2 0.078 5 0.1413 0.642 9
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e 0.537 5 4 0.4715 3 0.424 9 5 3

L 0.7157 1 0.661 7 1 0.658 6 1 1

4 0.637 3 2 0.510 5 2 0.5127 2 2
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