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Authentication of Three Monofloral Honeys by High Performance Liquid Chromatography with Electrochemical Detection
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(1. Department of Food Science and Engineering, School of Chemical Engineering, Applied Technology Research Center of Bee Products,
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Abstract: A novel method for the identification of the floral origins of honeys was established by high performance liquid
chromatography with electrochemical detection (HPLC-ECD). The HPLC-ECD fingerprints of three monofloral honeys
collected from different areas of China were established. From the HPLC-ECD fingerprints, the areas of the common peaks
were obtained and principal component analysis (PCA) and hierarchical cluster analysis (HCA) were performed to classify
45 honey samples (15 medlar honey samples, 15 vitex honey samples, and 15 litchi honey samples) according to their floral
origins. These samples were successfully classified by PCA and HCA with 100% correct classification rates. To evaluate the
reliability of the model based on 45 honey samples, some medlar honey, vitex honey and litchi honey samples which were
not included in the modeling sample set were validated with correct prediction rates of 100%, 80% and 100%, respectively.
The results indicated that HPLC-ECD combined with PCA and HCA may be used as a fast, accurate and environmentally
safe method to differentiate honeys according to their floral origins.
Key words: honey; high performance liquid chromatography-electrochemical detection (HPLC-ECD); fingerprint; principal
component analysis; hierarchical cluster analysis
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Tablel Information about the honey samples

FEih AR 7 By 1E] R4
GQ1~GQ4  Lycium chinense Mill. TEAR 2012

GQ5 Lycium chinense Mill. TEHAT TR 2012

GQ6 Lycium chinense Mill. TEA 2013

GQ7 Lycium chinense Mill. TEHAT TR 2014

GQ8 Lycium chinense Mill. THAROR 2014
GQ9~GQI10  Lycium chinense Mill. THEE 2014

GQ11~GQ14  Lycium chinense Mill.
GQ15~GQ16  Lycium chinense Mill.
GQ17~GQI18  Lycium chinense Mill.

THAROE 2015
THAER TR 2015
THAWEE 2015

JT1~IT4 Vitex negundo L. A R 2013
JT5~IT7 Vitex negundo L. TR Oeg =) 2013
JT8~JT11 Vitex negundo L. bR ER 2013
JT12~JT15 Vitex negundo L. PG4 i v T 2014
JT16~JT18 Vitex negundo L. P BA SR 2014
JT19~JT20 Vitex negundo L. S =" 2014
LZ1~LZ7 Litchi chinensis Sonn. JURE 2014
LZ8~LZI11  Litchi chinensis Sonn. HE3eaEe) 2014
LZ12~LZ17  Litchi chinensis Sonn. IR 2014
LZ18~LZ22  Litchi chinensis Sonn. piaye ey 2014

Amberlite XAD-2#f§ 3¢ [E Sigma-Aldrich/A 7] ;
g (k) fEEMeker A ; FR (A4
RIBFRFE WA IRNFE R AR SRR R 45 H A7)
B oAl ik (1825 MQ » em) .

12 &5

UltiMate-3000 = ZGB A €115 4 . CoulochemlITHL {k, %
fri g% 2 [E Thermo Fisher/A @] ; #4i/KHL MU
AR A TR A A
13 Tk
131 FRihl&

R Amberlite XAD-2150 BH 151 77 13E A0 i, FREL
TEALJE IR TR 50 g2 N JZ BT AT i DAARAE i 1) 2%

SR FRECHIAC & . AR E . THECEREL0 g, B
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F60 mLZEMAK T, T, WinRIA T pHE 22,
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5um) , JBIFHN0.15% R (A) -FEE (B) 5 i
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FEHLEI00 mV: P ERE N0~10 min, 5%~15% B:
10~20 min. 15% B; 20~25 min. 15%~17% B;
25~30 min., 17%~30% B; 30~50 min.
30% ~40% B; 50~60 min. 40% ~55% B;
60~70 min. 55%~80% B; 70~75 min. 80% B.
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Fig.1 HPLC-ECD fingerprints of medlar honey (A), vitex honey (B)
and litchi honey (C)

R2  EERSRSEEETE
Table2 Fingerprint similarities among honey samples

EEN IR R
FEiRS  HIRUE B AR s AU
Sl 0.842 Sl 0.612 Sl 0.904
S2 0.912 S2 0.820 S2 0.973
S3 0.938 S3 0.877 S3 0.957
S4 0.857 S4 0.867 S4 0.876
S5 0.870 S5 0.754 S5 0.817
S6 0.821 S6 0.838 S6 0.923
S7 0.664 S7 0.705 S7 0.943
S8 0.902 S8 0.699 S8 0.962
S9 0.619 S9 0.915 S9 0.923
S10 0.907 S10 0.851 S10 0.969
Si1 0.915 Si1 0.855 Si1 0.778
S12 0.926 S12 0.926 S12 0.782
S13 0.918 S13 0.781 S13 0.976
S14 0.854 S14 0.884 S14 0.852
S15 0.588 S15 0.885 S15 0.901

B2 0 50, B MIAC 28 S15F0 SORE AR AL A LA
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Table3 Retention times and area values of the common peaks
Y Y (nA » min)
sy R ek Wik Gk

RAE BME THE O RAE RME OMOE RAE RME THE
Gl 2741 3175947 75305 563553 629764 109752 203793 000 000 000
G2 14915 1063932 79438 335938 000 000 000 396067 75362 136451
G3 17672 378146 107354 220471 1233242 298192 806261 178945 SI1317 93000
G4 210860 449204 96411 257888 430243 22800 127942 440129 73997 267335
G5 22160 615926 312000 447004 1324305 634691 9189.98 326283 34682 169475
Go 24485 537662 161320 256075 842935 193671 471328 193763 39372 696.70
G7 29838 99238 26357 52486 514763 146317 246202 000 000 000
G8 32871 154637 29703 87558 407365 86483 180785 236176 20171 126480
Gy 33340 000 0.00 0.00 000 000 000 415127 207300 312373
GI0 34563 000 0.00 000 1692881 91996 475154 416025 42971 17589
GIl 38563 252198 98385 162479 218773 6I871 138314 475315 114749 303266
G2 395% 257232 92944 173264 104668 60661 83989 402198 117887 272527
GI3 55561 0.00 0.00 000 397617 72675 187101 345885 108734 2459.17
Gl4 62746 218217 70595  1469.15 29892 27199 8430 000 000 000
GIS 66792 1392841 244558 844453 3061682 70.04 132369 75103 4734 4443

2.2 PCA%;

®4 PCARBRER

Table4 Total variance explained by principal component analysis

ESD Wi FHIEE T E TR % 75 72 Bt TTER A %
1 5.481 36.540 36.540
2 3.450 23.000 59.540
3 1.523 10.151 69.692
4 1.042 6.950 76.642
5 0.882 5.881 82.523
6 0.733 4.888 87.411
7 0.459 3.060 90.471
8 0.430 2.866 93.336
9 0.329 2.195 95.531
10 0.211 1.409 96.940
11 0.177 1.182 98.122
12 0.116 0.773 98.895
13 0.084 0.557 99.452
14 0.053 0.356 99.808
15 0.029 0.192 100.000

T LS AN LA U o gk 1A BR 1) A B R AR R AR
i 3 FEE S, 15 M EA ST TPCA. NA
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Fig.2  Loadings plot (A) and scores plot (B) of PC1 and PC2
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Fig.3  Dendogram obtained from the hierarchical cluster analysis
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