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Abstract
ted 62 honey samples by LC-IRMS, and determined 8" C value of fructose, glucose, disaccharide and trisaccharide of honey. [ Result] The

[ Objective ] The aim was to explore application of LC-IRMS technique in identification of honey adulteration. [ Method] We detec-

difference of maximum and minimum 3" C of fructose, glucose, disaccharide and trisaccharide of true honey was less than 2. 1%o, and 8" C,,, -
8" C,, was from —1%o to 1%o, and there was no oligosaccharides, so 48.38% of samples was no qualified. The adulteration was mainly C-3
plant products and starch syrup, so the monitoring management of adulteration should be strengthened. [ Conclusion] LC-IRMS realizes the
8" C isolation and analysis of fructose, glucose, disaccharide and trisaccharide of honey, so it can be used in the adulteration identification of
C-3 syrup and can improve the detection capability of honey adulteration.
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1.1.1 {¥#%%, DELTA V Advantage [A] {7 & i %1% ( Thermo
Fisher /2] ) 5 UltiMate3000 /=5 %% & AH {0, 33% /% ( Thermo Fisher
ZNF)) 5 Isolink $ [0 ; Phenomenex Rezek RCM(Ca™* ) i 44
(300 mm x 8 mm,Thermo Fisher /A #]) ;0.45 wm 7KAHIERE,
L1.2 {0, 4% Na,S,0, WA 4% HPO, HH; 2K
(Millipore /A7) ) s He (541 99.999% , #X.) ; CO, ( TAE#n#fE
S23) 5 REREARIERD ;8" C BRHE i ( Caffeine ) 7KL,

L1.3 ., WEEREN Ok B H R RhiaRE s (3 62 M) o
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1.3.1 f(ajfsfk, 3%4: 4 Phenomenex Rezek RCM(Ca’" ),
BEBEI A 100% ALK, i34 30 wl/min, B i 7 AR
TR 10 WL, HEAR R 70 °C . Acid Pump( H, PO, ) I Ox. —
Pump(Na, S, 0, ) Wit ¥ HI7E 40 wl/min,

1.3.2 Jk . AR 99.9 C B IR i F ki
BT U 120. 8 eV Oy L IE B R R
JEF3 0.4 MPa; B T HL K 2. 97 kV; HZ5BF 2.0 x 107" Pa,
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Table 1 The carbon isotope ratio of different samples of honey determined by LC-IRMS %0
P 8°C,, 8°C,  8°C,  8°C, 3°C,, 3°C R 8°C.,  8"Ce  8°C, 8°C, 8°C,, 8°C
Samples fru Clu L T F-c Max = Min Samples fru Clu b T L Max - Min
1 -27.44 -28.08 -29.91 -28.95 0.60 2.47 32 -28.35 -28.59 -30.16 — 0.20 1.81
2 -26.24 -26.27 -27.52 -26.15 -0.10 1.69 33 -28.72 -28.62 -31.12 -0.10 2.51
3 -27.18 -28.73 -29.95 -30.11 1.50 2.37 34 -28.91 -28.65 -30.57 — -0.30 1.92
4 -27.43 -27.79 -29.92 -29.12 0.40 2.50 35 -26.50 -26.34 -27.37 -27.87 -0.20 1.53
5 -23.21 -28.79 -27.74 — 5.60 5.58 36 -28.58 -28.31 -26.74 -22.22 -0.30 6.35
6 -25.96 -28.75 -29.32 — 2.80 3.36 37 -25.59 -25.48 -27.53 -28.64 -0.10 3.16
7 -26.96 -29.37 -28.94 — 2.40 2.41 38 -27.90 -28.06 -29.89 — 0.20 1.99
8 -26.35 -28.83 -29.75 — 2.50 3.40 39 -26.03 -25.80 -26.25 -24.56 -0.20 1.69
9 -26.80 -29.58 -30.03 — 2.80 3.32 40 -24.78 -24.41 -26.24 -24.81 -0.40 1.83
10 -29.97 -28.26 -29.47 -27.82 -1.70 2.15 41 -24.85 -24.53 -26.11 -25.25 -0.30 1.58
11 -26.37 -29.03 -28.47 — 2.70 2.66 42 -24.71 -24.31 -26.33 -24.65 -0.40 2.07
12 -26.30 -26.38 -30.25 -26.53 0.10 3.95 43 -28.26 -27.49 -26.79 — -0.80 1.47
13 -27.83 -28.07 -27.48 -26.02 0.20 2.05 44 -26.32 -26.42 -28.28 -28.86 0.10 2.54
14 -27.81 -27.68 -28.50 -26.15 -0.10 2.35 45 -25.79 -25.46 -26.93 — -0.30 1.46
15 -26.64 -26.50 -27.76 -25.93 -0.10 1.83 46 -29.45 -28.48 -21.46 — -1.00 7.99
16 -29.10 -29.27 -29.87 — 0.20 0.77 47 -25.55 -28.93 -27.96 — 3.40 3.78
17 -27.28 -27.81 -28.49 -25.74 0.50 2.76 48 -25.53 -29.04 28.98 — 3.50 3.51
18 -28.88 -28.74 -30.31 -27.99 -0.10 2.33 49 -27.18 -27.29 -28.73 -27.02 0.10 1.72
19 -25.60 -25.90 -27.42 — 0.30 1.82 50 -28.71 -28.48 -30.09 — -0.20 1.61
20 -26.52 -25.97 -31.17 -28.44 -0.60 5.21 51 -28.81 -29.16 -30.45 -28.23 0.30 2.22
21 -29.03 -28.82 -30.62 — -0.20 1.80 52 -28.89 -28.57 -30.07 — -0.30 1.50
22 -28.57 -28.82 -29.96 — 0.30 1.39 53 -28.08 -28.38 -29.50 -30.03 0.30 1.95
23 -29.06 -28.98 -30.82 — -0.10 2.04 54 -28.77 -28.34 -30.04 -28.64 -0.40 .71
24 -28.72 -28.78 -30.04 — 0.10 1.32 55 -29.01 -28.74 -30.01 -28.90 -0.30 1.27
25 -28.63 -28.63 -30.09 — 0.30 1.46 56 -24.99 -24.61 -29.52 -25.97 -0.40 3.55
26 -29.25 -28.90 -31.13 — -0.40 2.23 57 -27.60 -27.48 -28.49 -24.86 -0.10 3.63
27 -28.70 -28.97 -30.07 — 0.30 1.37 58 -28.58 -28.22 -29.87 — -0.40 1.65
28 -28.54 -28.80 -30.26 — 0.30 1.71 59 -27.84 -27.53 -28.79 -25.98 -0.30 2.81
29 -28.33 -28.39 -30.98 — 0.10 2.65 60 -27.16 -26.88 -28.08 -24.58 -0.30 3.50
30 -28.50 -28.22 -30.71 — -0.30 2.49 61 -26.98 -26.67 -27.42 -24.25 -0.30 3.17
31 -28.98 -28.82 -30.93 — -0.20 2.11 62 -26.31 -26.40 -26.51 -24.13 0.10 2.37
TR —" R ARG
Note ; “—"indicated no detection
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Table 2  Repeatability data of parallel samples determined by LC-
IRMS %0
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Index Average Standard deviation

5"C,., —-27.43 0.11

8" Ce -27.76 0.10

8" ¢C, -27.98 0.25

8¢, —-24.87 0.42
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