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Abstract: In this paper, 21 honey samples with excessive amounts of C-4 plant sugar were chosen from 120 specimens obtained from
food market.Element analyzer-isotope ratio mass spectrometry (EA-IRMS), liquid chromatograp hy-isotope ratio mass spectrometry (LC-IRMS)
and liquid chromatography (LC) were adopted to detect the 5*°C values and'the amount of C-4 plant sugar. The results indicated that the honey
samples with excessive amounts of C-4plant sugar still occupy a certain proportion in food market and the over-standard rate of this batch was
16.94%. Several samples were detected with serious excessive C-4 plant sugar, one of which haDs the highest amount of 82.35%. The honey
samp les with excessive C-4plant sugar can be summarized as the following three categories. (1) Samples with slightly excessive C-4plant sugar:
the standard-exceeding rate of those samp les was 7~10% , and their A3°Crc and A8 Craxvalues were not far from the requirements of the
real honey. (2) Samples adulterated with starch produds of C-4 plant source: these samples had a high amount of oligosaccharide and larger A
3%3Cma. (3) Samples adulterated ‘with high fructose corn syrup; no oligosaccharide was found in these samples and their 5**Cr and %Cs
comp letely lost the characteristics of C-3 plant.
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Table 1 Stable carbon isotope ratiosand contents.of C4 sugar of
different honey samples by EA-IRMS

sample 3Bcy  Bce  ¥%Cem Content of
%o /%o /%o Ca sugar /%

X2 2324 2432/ -1.08 7.39
X11 -1664 2602  -9.38 57.49
X12 -16.60 = -25.46  -8.86 56.22
X13 -16.77 = -2582  -9.05 56.15
X16 -2433 2545  -1.12 7.10
X25 2142 2435  -2.93 20.01
X26 2166  -23.10  -1.44 10.74
X40 -19.40 2388  -4.48 31.59
X46 2230  -2433  -2.04 13.91
X48 2265 2401  -1.36 9.53
X79 -1491 2307  -8.16 61.05
X80 1482  -2312  -831 61.87
X81 -16.70  -2355  -6.85 49.48
X88 -2456  -2568  -1.12 7.01
X94 -1751  -2163  -4.13 34.58
X95 2294 2422 -1.28 8.84
X112 -2315  -2425  -111 7.59
X115  -12.07 -2312  -11.05 82.35
X116  -21.74 -2339  -1.65 12.03
X117  -21.75 2505  -3.30 21.51
X124 -2393  -2645  -2.52 15.04
Min 2456  -2645  -11.05 7.01
Max  -12.07 -2163  -1.08 82.35
Max-min  12.50 4.82 9.97 75.34
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Table 2 Stable carbon isotope ratios of differenthoneysamples

by LC-IRMS

Sample 3°Cr  §%Cs 8%Cp &%Ct 8%Co A8Crs A8 Cax
X2 -2324 -2322 -2468 nd. nd -002 146

X11 -2359 -21.23 -12.54 -10.05-11.46 -2.37 1354

X12 -23.63 -21.25 -12.39 -9.97 -11.58 -2.39  13.66

X13 -2358 -21.24 -12.30 -10.70 -11.82 -2.34  12.87

X16 -23.74 -2442 -26.73 nd. nd. 068 299

X25 -2070 -21.97 -2242 nd. nd 128 172

X26 -21.73 -21.76 -21.63 nd. nd. 004 013

X40 -19.35 -18.34 -18.62 -6.54 -12.58 -1.01  12.81

X46 -21.76 -21.75 -23.19 -18.77 nd. 000  4.41

X48 -22.45 -22.33 -23.87 -21.63 nd. -0.12 224

X79 -1459 -1436 -12.34 nd. nd. 023 225

X80 -14.38 -1422 -11.91 nd. nd -016 248

X81 -17.78 -17.68 -11.65 -15.32 nd. -0.10~ 613

X88 -2461 -24.85 -26.58 -19.85 nd. 024  6.72

X94 -16.75 -16.73 -19.22 -18.38 .nd. -0.02  2.49

X95 -22.60 -22.42 -23.60 -23.16 .nd. -018  1.19

X112 -23.00 -23.45 -23.44-.-20.17 nd. 045  3.28

X115 -16.22 -11.45 -11.17 nd. -11.10 -478 513

X116 -23.51° -23.72 -2358 -1858 nd. 021 514

X117 -2344 -2531 27.10 nd. nd. 187 367

X124.-22.39 2243 2417 nd. nd. 004 178

Min -2461 -25.31 -27.10 -23.16 -27.10 -4.78 0.13
Max -14.38 -11.45 -11.17 -6.54 -11.17 1.87 13.66

“E: n.d.:not detected.
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Table 3 Sugar contents in the analyzed honeys

Sugar content (10-%g/g)? Sugar content (10%g/g?

Sample R.S Sucrose sample R.S Sucrose
X2 735 4.9 X80 733 33
X11 435 25 X81 56.4 17.8
X12 36.7 2.2 X88 67.8 24
X13 40.4 2.3 X94 68.1 15
X16 73.2 1.3 X95 68 4
X25 76.4 1.7 X112 71.6 2.6
X26 75.8 1.7 X115 45.4 0.6
X40 75.8 0.8 X116 71.7 2
X46 72.2 29 X117 75.9 1.2
X48 70.2 25 X124 60.7 3
X719 69.8 3.7

7£: R.S=Reducing sugar (Fructose + Glucose); M ean value

obtained after three repetitions.
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