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Analysis of Honey and Fruit Juice by Means of Stable Isotope Ratio Mass Spectrometer (IRMS)

Jun INOUE¥*, Satomi ITO*, Tetsuya AKASAKI* and Tsutomu KUMAZAWA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Some artificial honeys have a composition similar to that of natural honey and are not identifiable as such by any

conventional analytical method. It is well known, however, that they can be identified through measuring the stable

carbon isotope ratio (¢ 13C) using Stable Isotope Ratio Mass Spectrometer (IRMS) to confirm the presence of added

sugar or isomerized sugar in the honey. Nonetheless, this method has not been feasible in Japan, because of the absence

of such an instrument. The Central Customs Laboratory procured recently IRMS and conducted a study to examine its

usefulness for the identification of artificial honeys. In this study, determination of added sugar in fruit juice was also

attempted. The analysis showed a significant difference between the ¢ 13C values of natural and artificial honeys. The

0 13C values and isomerized sugar contents in artificial honeys and fruit juice were found to have a linear correlation,

which would provide a convenient measure to determine isomerized sugar in these preparations.
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JCFEMTER  FLASH EA 1112 SERIES (Thermo Questt: %)

PRIGE NP B 1020°C
TR T 680°C
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Fig. 1-1 Elemental analyzer of IRMS
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Fig. 1-2 Mass spectrometer of IRMS
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Table 1 6 13C of natural honey, artificial honey and HFCS

Sample S 18C (%o) Coe-ffi(‘:ient
of variation (%)
A -23.8 0.36
B -26.2 0.55
C -23.5 0.57
D -24.6 0.72
E -24.9 0.43
F -25.4 0.83
G -25.9 0.61
H -25.9 0.67
Japan I -23.8 0.20
J -25.7 0.22
Natural honey K -26.5 0.41
L -28.1 0.43
M -26.4 0.23
N -25.0 0.31
(6} -24.8 0.37
P -24.1 0.35
Q| -244 0.25
R -24.8 0.45
Imported | S -26.8 0.20
T -24.7 0.46
Average -25.3
Artificial honey -16.0 2.09
HFCS -11.0 0.77
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Fig. 2 6 13C range of natural honey, artificial honey and HFCS
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Fig. 3 Relationship between weight ratio of natural honey and
0 18C value
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Fig. 4 Relationship between weight ratio of Chinese citron and
0 13C values
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