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I dentification of adulterated honey by precolumn derivatization-high
per formance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of adulterated honey. Methods Honey
samples were dissolved and treated by vacuum drying, and then they were fluorescent labeled before separated by
high performance liquid chromatography (HPLC) using NH, column with acetonitrile and ammonium formate as
mobile phase, and qualitatively analyzed by ESI-MS under SIR mode. Results It was shown that the fluorescent
labeling of oligosaccharides with reducing end in honey were effectively achieved when using 2-aminobenzamide and
2-picoline-borane following by reductive amination reaction. It was also shown that natural honey contained
monosaccharide (DP1), disaccharide (DP2) and trisaccharide (DP3); in addition, adulterated honey contained
tetrasaccharide (DP4), pentasaccharide (DP5) and hexasaccharide (DP6). Conclusion The results of the established
method are basically consistent with those of the national standard method, and the established method do not need to
purify the samples before HPLC analysis, which provide references for the rapid screening method of adulterated honey.
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liquid chromatography-tandem mass spectrometry
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Table2 MS parametersfor the analysisof 7 labeled oligosaccharides
1A% A% /s
1 (DP1) 299.15 4 4 0.051
2 (DP2) 461.15 4 4 0.051
3 (DP3) 623.15 4 4 0.051
4 (DP4) 785.15 4 4 0.051
5 (DPS) 947.15 4 4 0.051
6 (DP6) 1109.15 4 4 0.051
7 (DP7) 1271.15 4 4 0.051




612 8
F*3 BHREEMRABEPSESITIRSBE S
Table3 Percentage of oligosaccharides with various degrees of polymerization in natural honey and adulterated honey
DPI DP2 DP3 DP4 DP5 DP6 DP7
/min 9.12 11.74 14.58
1 7 5 3
) 3.5x10 3.4x10 8.4x10
1% 98.99 0.99 0.02 - - - -
/min 9.12 11.74 14.58 16.94 18.65 19.62
2 7 5 5 4 3 3
) 2.4x10 2.5x10 2.3x10 1.1x10 6.1x10 4.0%10°
/% 90.04 9.00 0.87 0.04 0.02 0.01 -
/min 9.12 11.74 14.58 16.94 18.65 19.62
3 7 5 5 4 3 3
) 2.6x10 2.5%10 2.7x10 1.2x10 6.0x10° 4.0%10°
1% 89.99 9.00 0.93 0.04 0.02 0.01 -
o0q O1SOPD B 100 46115 (DP2) B 100+ 623.15(DP3) gy 100 BEA
0 . L SRNNSS—— | T 0 e i ana 0 |"| ey I"-m, Time ° Time
1000 2000 3000 1000 2000 3000 1000 2000 3000 1000 2000  30.00
299.15 (DP1) - 5 (DP2Y bt o 623.15(DP3) .y py .
1004 k2 100 461.15 (DP2) g iz 100 4 | Bedh2 100 785.15 (DP4)  FEdA2
0 amaas sasas sasnssanss anss s NINTE 0 \ Time 0 v rmp————— | me o Time
10,00 2000 3000 1000 2000 3000 1000 2000 3000 10,00 2000 3000
100y 2915 OFH £ 100 461.15 (DP2) # f13 100 SZISOF) s 00 78515 (DP4)  f 443
0 T T e Time 0 - .- v . o Time 0 . L . . - Tii ] -
1000 2000 3000 000 2000 | 3000 e v | B 1000 2000  30.00 fime
1 DPI [#2 DP2 413 DP3 44 DP4
100{ BRI 100, Filh1 100§ Fedh
0 r .|, e Tiime 01 Time 04 . Time
1000 2000 3000 1500 1750 2000 2250 1000 2000 3000
100 04“]@”’ ki 00y pgz g e
0 e Lime 0 e Time 09 Time
10,00 20.00 30.00 15.00 17.50 20.00 22,50 10.00 20.00 30.00
94715 (DP3 ¥ i .13
]00 I } ."' IIII,:3 3 l lm lq {Dp{)j IOU *T:EK:IIIJ
0 Time 10 Time ] -v——mﬂmc

T T
10.00 20.00 30.00

15.00 17.50 20.00 22,50

10.00 20.00 30.00

|5 DPS

Fd6 DP6

1 ( );

2

F7 DP7

3

(

Fig.2 Mass spectrums of natural honey and adulterated honey
Note: sample 1 is natural honey (negative sample); Sample 2 and 3 are adulterated honey (positive sample)
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