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[ Abstract] Objective The entropy weight method and grey relative analysis method
were used to evaluate the quality of Flos Caryophylli slices by multiple indexes. Methods The
content of B-caryophyllene, a-caryophyllene, eugenol, aceteugenol and volatile ether extract in
25 batches of Flos Caryophylli slices from different areas was determined. Using grey relative
analysis method, the weight of the entropy weight method was used as the resolution coefficient
p to construct the quality research model of the slices. Results The content of aceteugenol in
25 batches of Flos Caryophylli slices was the largest, which suggested that the content might
need to increase more indicative ingredients. The relative correlation degree of each evaluation
unit sequence was 0.164-0.739, which indicated that the quality of Flos Caryophylli slices from
different areas were different. The top three samples were Q15, Q17 and Q18 by quality ranking,
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and the producing area was Madagascar, which indicated that the quality of Flos Caryophylli

slices from this area is better. Conclusion The comprehensive quality evaluation of Flos

Caryophylli slices can be effectively evaluated by the entropy weight method and grey relative

analysis method. Entropy weight method improves the reliability of grey relative analysis method

and the scientificity of quality evaluation of Flos Caryophylli slices.

[Keywords] Flos Caryophylli slices; Entropy weight method; Grey relative analysis

method; Quality evaluation
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Table 1. Origin information of Flos caryophylli slices
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Figure 1. HPLC of chromatogram
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x2 AR T HEHEMUESER (%, n=3)
Table 2. Test results of flos caryophylli samples from different regions (%, n=3)

G B — 11T 4 o — AT T IR T g FERMERER )

01 2.98 0.31 13.01 3.09 16.73

02 2.36 0.25 12.92 2.52 19.78

Q3 2.85 0.31 16.07 3.01 22.68

Q4 2.73 0.31 15.06 227 21.72

Q5 1.38 0.22 8.18 1.53 15.10

06 2.69 0.30 15.75 2.78 2227

Q7 1.77 0.18 8.86 3.71 17.60

08 3.12 0.33 16.68 3.43 20.76

09 2.88 0.30 14.30 5.02 20.61

Q10 2.97 0.31 16.27 3.39 22.47

Q11 2.32 0.24 13.41 3.13 19.82

Q12 2.31 0.24 12.82 3.90 16.63

013 2.75 0.28 14.54 4.26 20.01

Q14 2.47 0.26 11.30 4.70 17.56

Q15 3.33 0.34 13.10 5.96 20.93

Q16 2.96 0.30 13.95 4.00 18.98

017 3.02 0.30 12.86 8.56 22.05

Q18 3.39 0.34 15.60 4.19 18.33

Q19 2.78 0.28 15.53 3.48 20.29

020 2.12 0.21 12.75 5.26 21.60

021 2.10 0.21 12.18 2.85 18.68

022 1.94 0.19 12.09 5.22 19.71

023 1.92 0.20 13.99 2.80 19.71

024 2.10 0.22 1431 3.27 21.99

025 2.44 0.25 14.99 4.85 23.14
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ABERES § AMERREL calculated by entropy weight method
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Table 4. Results of normalization of original data

i B — 11 ks o — AT T IR T & TG R R PER R )
01 1.169 1.148 0.955 0.794 0.838
02 0.925 0.926 0.949 0.648 0.990
03 1.118 1.148 1.180 0.774 1.136
Q4 1.071 1.148 1.106 0.584 1.088
05 0.541 0.815 0.601 0.393 0.756
06 1.055 1.111 1.156 0.715 1.115
Q7 0.694 0.667 0.651 0.954 0.881
08 1.224 1.222 1.225 0.882 1.040
09 1.129 1.111 1.050 1.290 1.032
010 1.165 1.148 1.195 0.871 1.125
011 0.910 0.889 0.985 0.805 0.992
012 0.906 0.889 0.941 1.003 0.833
013 1.078 1.037 1.068 1.095 1.002
014 0.969 0.963 0.830 1.208 0.879
015 1.306 1.259 0.962 1.532 1.048
016 1.161 1111 1.024 1.028 0.950
017 1.184 1111 0.944 2.201 1.104
018 1.329 1.259 1.145 1.077 0.918
019 1.090 1.037 1.140 0.895 1.016
020 0.831 0.778 0.936 1.352 1.082
021 0.824 0.778 0.894 0.733 0.935
022 0.761 0.704 0.888 1.342 0.987
023 0.753 0.741 1.027 0.720 0.987
024 0.824 0.815 1.051 0.841 1.101
025 0.957 0.926 1.101 1.247 1.159
ik 1.329 1.259 1.225 2.201 1.159
7= 0.541 0.667 0.601 0.393 0.756
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Table 5. Correlation coefficients of each evaluation unit with respect to optimal reference sequences

g5 B -1 1 o — A FTH T & LR T e R VEREZ )
Q1 0.455 0.496 0.298 0.274 0.175
Q2 0.249 0.247 0.293 0.255 0.288
Q3 0.388 0.496 0.718 0.271 0.745
Q4 0.341 0.496 0.490 0.247 0.488
Q5 0.145 0.197 0.155 0.227 0.145
Q6 0.328 0.424 0.626 0.263 0.608
Q7 0.174 0.155 0.166 0.298 0.197
Q8 0.559 0.748 0.997 0.287 0.363
Q9 0.401 0.424 0.396 0.368 0.349
Q10 0.449 0.496 0.790 0.285 0.668
Q11 0.242 0.227 0.323 0.275 0.290
Q12 0.240 0.227 0.288 0.307 0.173
Q13 0.348 0.329 0.422 0.324 0.302
Q14 0.271 0.269 0.225 0.348 0.196
Q15 0.853 1.002 0.304 0.442 0.380
Q16 0.443 0.424 0.364 0.311 0.246
Q17 0.480 0.424 0.290 0.999 0.554
Q18 1.003 1.002 0.590 0.321 0.220
Q19 0.359 0.329 0.575 0.289 0.323
Q20 0.212 0.185 0.284 0.385 0.468
Q21 0.209 0.185 0.258 0.265 0.233
Q22 0.191 0.164 0.254 0.382 0.284
Q23 0.188 0.174 0.367 0.264 0.284
Q24 0.209 0.197 0.397 0.280 0.541
Q25 0.264 0.247 0.480 0.357 0.996

®6 EMMBATHEN TRESEFFIKXEKRY

Table 6. Correlation coefficients of each evaluation unit with respect to worst reference sequences

%7 B -1 o A1 T SR T AR R ERER 1Y)
01 0.176 0.185 0.245 0.569 0.454
Q2 0.258 0.296 0.248 0.675 0.225
Q3 0.188 0.185 0.165 0.582 0.152
Q4 0.202 0.185 0.185 0.736 0.170
Q5 0.999 0.424 1.004 0.999 0.998
Q6 0.207 0.197 0.171 0.622 0.159
Q7 0.466 1.003 0.699 0.486 0.352
08 0.164 0.164 0.155 0.520 0.194
Q9 0.185 0.197 0.204 0.371 0.198
Q10 0.177 0.185 0.162 0.526 0.156
Q11 0.266 0.329 0.230 0.563 0.223
Q12 0.268 0.329 0.252 0.465 0.470
Q13 0.199 0.228 0.197 0.430 0.217
Q14 0.238 0.269 0.334 0.394 0.356
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G B -1k o~ 14 T &M IR T 7 M Tg FERMERER )
Q15 0.149 0.155 0.241 0.318 0.189

Q16 0.178 0.197 0.213 0.455 0.259

Q17 0.172 0.197 0.251 0.227 0.164

Q18 0.145 0.155 0.174 0.437 0.296

Q19 0.196 0.228 0.175 0.514 0.207

Q20 0.315 0.496 0.255 0.356 0.173

Q21 0.321 0.496 0.281 0.610 0.275

022 0.378 0.748 0.286 0.358 0.228

Q23 0.387 0.596 0.212 0.619 0.228

024 0.321 0.424 0.203 0.542 0.165

Q25 0.243 0.296 0.187 0.383 0.145

255 A ARATEBEE R 2 HET

FAXS SR EE 7y 5 A S5 7 9 RBRJE 7y
MR 22 S5 PPN UKL ) BVIASG, HHATK

R e

r=r, i(s)/ (7t i (8)

DA AP ] 24 3 2020 AT RS RE B9 T A B 15
SE . WRGE S KA SR E 2R G IS 0 % T A
YR B HEATHER UL, AR 7.

R7 ARFHT HEEREX KEKERRESF

Table 7. Relative correlation degree and quality ranking of flos caryophylli samples from different regions

%' LRI 22 RHRE ARSI SR R =i
Q1 0.340 0.326 0.510 14 16
Q2 0.266 0.341 0.439 19 17
Q3 0.523 0.255 0.673 6 3
Q4 0.412 0.296 0.583 11 7
Q5 0.174 0.885 0.164 25 25
Q6 0.450 0.271 0.624 9 4
Q7 0.198 0.601 0.248 24 24
Q8 0.591 0.239 0.712 4 1
Q9 0.388 0.231 0.627 11
Q10 0.538 0.241 0.691 5 2
Q11 0.272 0.322 0.457 17 14
Q12 0.247 0.357 0.409 20 19
Q13 0.345 0.254 0.576 13 9
Q14 0.262 0.318 0.451 18 23
Q15 0.596 0.210 0.739 1 15
Q16 0.358 0.260 0.579 12 13
Q17 0.550 0.202 0.731 2 18
Q18 0.627 0.241 0.722 3

Q19 0.375 0.264 0.587 10 6
Q20 0.307 0.319 0.490 16 20
021 0.230 0.397 0.367 23 21
Q22 0.255 0.400 0.389 21 22
023 0.255 0.408 0.385 22 12
Q24 0.325 0.331 0.495 15 10
Q25 0.469 0.251 0.651 7 8
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