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Construction of quality evaluation model of honeysuckle based on
combination weight of entropy weight and
coefficient of variation
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ABSTRACT: Objective To establish a comprehensive evaluation model for quality analysis of honeysuckle from
different main producing areas. Methods The main components of antiviral activity including chlorogenic acid,
luteolin, and caffeoylquinic acid, 5 heavy metal indicators of lead, cadmium, arsenic, mercury, and copper affecting
quality and safety, and the number of detected types of sulfur dioxide residues and pesticide residues were selected as
the evaluation indicators. The combination weight was calculated by the entropy method combined with the
coefficient of variation method, the evaluation model was constructed by technique for order preference by similarity
to ideal solution (TOPSIS), and the weighted rank sum ratio (RSR) and the fuzzy combination of the 2 method.
Results The data of Research on the methods of honeysuckle harvesting, processing and quality evaluation was
cited as an example, and the results showed that the model was reliable in the quality evaluation of honeysuckle.
Conclusion Using entropy weight coefficient of variation combination weight evaluation method to construct the
model can avoid the shortcomings of a single evaluation method, and can more truly reflect the quality of

honeysuckle in different regions.
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Table 1 Original data of various evaluation indexes of main producing areas of honeysuckle in Henan, Hebei and Shandong
N HEd - — > AL
L X ﬁj’iﬁ& *g;kﬁ}d—/i% ﬂﬂgi&ﬁit;% it /(mg/kg) Hh/(mg/kg) Afi/(mg/kg) FK/(mg/kg) Hi/(mg/kg) ﬁﬁgéj(hr{nzﬁ/}fg) Z;:ig;—}
WEHSH L 296 0.094 5.973 0.3 0.2 0.1 0.01 11 11 0
TEAMHE 1 3.084  0.065 6.329 0 0.1 0.08 0.02 13 41 0
TEAMNEE 2 3317 0.061 6.284 0.3 0.08 0.03 0.05 10 0 0
TEAMBE 3 2966  0.067 6.022 0 0.7 0.01 0.04 12 50 1
TR 4 2470 0.065 4,923 0.3 0.9 0 0.07 11 10 0
INAKIFEE 1 2,170 0.040 5.020 0.2 0.4 0.01 0.02 10 17 3
INAIGITFE 2 2.645  0.043 5.270 0 1.4 0 0.39 8 13 1
INRIEFER 3 2,655 0.052 4770 0.6 0.4 0.1 0.15 8 29 1
INRIEFERE 4 2296 0.060 5.482 0.9 0.4 0.02 0.1 8 29 0
INARTPRERIE 1 1769  0.146 3.752 0.3 0.04 0.1 0.17 12 19 2
INZRTPRERIE 2 2763 0.064 5.021 2.1 0.8 0.02 12 12 26 6
WALAEERE 1 3.112 0.067 6.146 1.7 0.1 0.6 0.04 15 58 1
WALAEERE 2 3.126  0.062 5.867 0.8 0.1 0.2 0.07 7 23 1
Fz2 . Wt WRSREE =X ETUENERIERL
Table 2 Evaluation index of honeysuckle in main producing areas of Henan, Hebei and Shandong
X 1 X, X, X X, X; X X; Xs Xo Xio
R S & 2.9600 0.0940 5.9185 0.3000 0.200 0.100 0.010 11 11 0
T B M 2.9593 0.0645 5.8895 0.1500 0.445 0.030 0.040 11.5 25.25 1
INZR I YT 2 2.5990 0.0488 5.1355 0.8750 0.650 0.035 0.165 8.5 22 3
INZRTEEER 2.2660 0.1050 4.3865 1.2000 0.420 0.060 0.685 12 225 6
WAL & ELRE 3.1190 0.0645 6.0065 1.2500 0.100 0.400 0.055 11 40.5 2
3 RERLEEHETITNERE]
Table 3 Situation of each evaluation index after dimensionless treatment
X 45k X, X, X; X, X; Xs X, X Xo X0
W S BT 1.8136 1.8043 1.9457 1.8636 1.8182 1.8108 2.0000 1.2857 2.0000 2
T B A B 2 1.8127 1.2794 1.9278 2.0000 1.3727 2.0000 1.9556 1.1429 1.5169 2
IZRI YT & 1.3904 0.9991 1.4623 1.3409 1.0000 1.9865 1.7704 2.0000 1.6271 2
LLZR 7 155 B 38 1.0000 2.0000 1.0000 1.0455 1.4182 1.9189 1.0000 1.0000 1.6102 1
MALUREERE  2.0000 1.2794 2.0000 1.0000 2.0000 1.0000 1.9333 1.2857 1.0000 2
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R A A 33045 3R AT LAAS B 45 A0 48 A A B
d, 4351241 0.0999.,0.1002,0.1000., 0.1007,0.0999 ., 0.0999 ,
0.0999. 0.1001. 0.0996. 0.0998; 755 Z A 455 &4
FEARIIBLER e 4350 2M: 0.0204. 0.0508. 0.0210, 0.1106.
0.0983 ., 0.2056, 0.2431, 0.0206. 0.0718., 0.1578. 34
ANR(DIHE LA W41 0.0204,0.0510.,0.0210,0.1114
0.0982, 0.2054, 0.2429. 0.2206, 0.0716. 0.1575.

2.3 /04X TOPSIS EMEIFNREY
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B AL S R R R I G RN T
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Table 4 Weighted TOPSIS comprehensive evaluation and
ranking of honeysuckle quality in different main producing areas

Al Dy Dy G He
RH S & 0.0489 0.3671  0.8824 1
T KB P 0.0865 0.3595  0.8061 2
IR & 0.1672 0.2938  0.6372 3
WAL & E R 0.2536 02705  0.5161 4
LR SAT P R 0.3174 0.2046  0.3919 5

2.4 FIFAMI RSR EMEIFNRER
2.4.1 e FkAerbik 2ot R

Fig FEBR AN EL ik T A BRI T S5 B 0 W, A T 5 1
Iz 5 Pron. X RSRE#ATIERAGRE, P<0.01, £H] RSR
B IEAS 6, LA Probit iy A48+, LA RSR A8
Ay AR, mIHJ5 A ¥=0.2743X-0.1117, *=0.9022,
F=27.7, P<0.05, [IJA5F24 & X,

*5 AREFRESRIEGRMKFMEEETEN
Table 5 Comprehensive evaluation of quality of honeysuckle
from different main producing areas with weighted RSR

(N RSR SEHBRIR P/%  Probit
ITRTRES (874 0.42 1 0.2 2.1
7RI U2 0.52 2 0.4 2.3
ALK& ERE 0.6 3 0.6 2.5
] B N 0.66 4 0.8 2.6
EH S 0.8 5 0.95% 3.4

e HEEAE 1-1/4n BEATHFIE, Probit AR BN,

2,42 Atk Ae ik A

R RSR LA AR EEK, #IRILFH . RIF. — M3
ANERIATAZE, BB XN R S 3
mb R — R 7P X R INARIGUT & . IR BT,
A RYEE RN 6 iR

#6 TREFXERIERBMASEER
Table 6 Quality classification of honeysuckle in different main
producing areas

ER MEEEHLAL(Probit) LEATTAr Ry
7 >3 TR 2 3
R 2.5~3 R EB T . AL & B RE
— <2.5 INZRIG YT B L AR P R,

2.5 7N TOPSIS A5 ML RSREIRMABL & 12 37
MIRE

iz BRI B8, 14 A TOPSIS 75 FUINAL RSR %
T CEA RSR (B TIABORIER 75, DARERR A HIHEY
SERIATLEG M. W CAYS RSREMALE L w:w,, R
KW\ xCWoxRSR, #4ls Wy Wy {53 J TR, BFFEI
Ci: RSR4¥51% 0:1., 0.1:0.9. 0.5:0.5, 0.9:0.1 1 1:0, T
0:1 F1 1:0 235152 C{EM RSR {8, PIHSZBRIENR 0.1:0.9.,
0.5:0.5 1 0.9:0.1 75 HHHAE I HEF, R4 B2 k1T
FUTUOTE S e O A A5 B BTN S SR, A ARAE R R HE
1 AR S B HEZ SRR 1A R L R AT R
W, BRI 7 BR.

#& 7 TOPSIS 3£ 5 RSRERMEK SN AE =X RE R ERHFHER
Table 7 Rank of different main producing area honeysuckle by fuzzy union evaluation of TOPSIS and RSR

BT 0.9RSR+0.1C; He44 0.5RSR+0.5C; 4 0.1RSR+0.9C; 2
LU ZR T 155 B 4 0.4172 5 0.4060 5 0.3947 5
IR T2 0.5317 4 0.5786 3 0.6255 3
WAL & E R 0.5916 3 0.5581 4 0.5245 4
T B 40 M 7 2 0.6746 2 0.7331 2 0.7915 2
TR & 3 I 0.8082 1 0.8412 1 0.8742 1
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