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Abstract

According to the differences of components in honey, the method of identifying honey producing
area was established. We took 215 batches of honey samples from 3 areas in northeast China as
the research object, the components of honey from different areas were determined and analyzed.
The differences of components in honey in different producing areas were conducted based on
one-way ANOVA and principal component analysis using R studio. The results showed that the
honey components among different producing areas were significantly different and the signifi-
cant level was P < 0.01. The cumulative contribution rate of the first two principal components in
principal component analysis was 82.1%, which could represent the main information of honey
components. The samples from the same place were clustered together in the plot of principal
components, while the samples from different places were separated from each other. This me-
thod can effectively distinguish the producing areas of honey samples. The honey components
such as glucose, fructose, sucrose, maltose and amylase contributed more to the first principal
component (PC1), which indicated that these honey components was the main basis to distinguish
the producing areas of honey samples. Principal component analysis of honey provides the experi-
mental basis for the quality control of honey, and the identification method of honey producing area.
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Table 1. Determination methods of various indicators of honey components

= 1 BERS JIEREINE AR

75 W5 Febn 5 7792
1 FpE GB 5009.8-2016
2 A% GB 5009.8-2016
3 JREWE GB 5009.8-2016
4 Ea GB 5009.8-2016
5 TEH B GB 18932.16-2003
6 K5 SN/T 0852-2012
7 H3E GB 18932.15-2003
8 [icdis GH/T 1141-2017
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Table 2. The results of one-way ANOVA of components of honey
T2 BEXHMERERZAFENTITELSER

H i B2 By F 4 P {E

‘ NG| 2 305.805 152.902 117.334 <0.01
pE iR 212 276.264 1.303

HIEINE 4 1] 2 727.205 363.603 301.991 <0.01
iR 212 255.251 1.204

HENE 4 1] 2 682.078 341.039 93.404 <0.01
iR 212 774.062 3.651

Z W 4 1] 2 52.983 26.491 267.862 <0.01
A 212 20.967 0.099

RHES MR A ¢ (8] 2 1841.540 920.770 201.800 <0.01
A 212 97.310 4,563
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Continued
R R 2 ] 2 14744.720 7372.360 133.268 <0.01
HN 212 11727.839 55.320
Kay 4 1] 2 194.862 97.431 140.980 <0.01
4N 212 146513 0.691
CEES S 2 ] 2 1063894.966 531947.483 766.211 <0.01
P 212 147182.569 694.257
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Table 3. Eigenvalue and variance contribution rate
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2 1.409 2438 82.1
3 0.854 8.1 90.2
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Figure 1. Scatter diagram of principal component analysis of honey composition indicators of different producing area
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Table 4. Variable load factor of three principal components

T4 ZAEMSHEERE

L YoaaniiEEp o PC1 PC2 PC3
ESH(©) 0.400 -0.254 0.141
HETE(P) 0.432 0.078 0.114
HERE(Z) —0.404 0.108 -0.120
FIERE(M) —0.359 -0.287 0.074

SRBE I 2] 0 £ R F(GP) 0.437 -0.069 0.132
K43 (SF) 0.003 0.623 0.164
Hi,43:#4(DD) -0.007 -0.659 -0.009

P& 1% (SD) 0.304 -0.068 0.193
JERE(DFM) 0.264 0.026 -0.929
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