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Table 1 Sugars Composition of honey sample
and high fructose corn syrup (HFCS)
used for examination
(Honey) 40

Sample A B C D E F G H 1

Country of US.A U.S.A US.A USA USA USA USA USA USA

origin

Kind of flower {Clover Clover Clover Clover Clover Orange Orange Orange Orange

T sugar (%) |79.03 78.52 78.68 78.59 79.25 75.57 78.47 76.23 78.85 M‘ @

Fructose (%) [41.7 40.8 42.8 40.8 42.7 44.1 44.2 39.2 43.1

Sucrose (%)ISJ 2.5 3.2 3.4 36 45 2.6 49 3.4

(HFCS)
Commodity name” | Maker Glucose (%) Fructose (%)
F—H N.S.K. 45under 55
F-T ” 58 7 42
F—55 ” 45 55over
* Submitted by the maker
HFCS L
0
TMS
HFCS HFCS (Retention Time : Minutes)
60mg
1.0mg Fig. 1  Chromatograms of the Tms derivatives
1.0ml 0.9ml HMDS of standard sugars
TFAO0.1ml
sucrose o isomaltose
o maltose B isomaltose
B maltose Cholestane
Fig. 1 HFCS
12 16 55 HFCS Fig.
28 2 HFCS
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Fig. 2 Chromatograms of the TMS derivatives
of typical high fructose corrnsyrup
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o isomaltose
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isomaltose
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Fig. 3 Chromatograms of the TMS derivatives
of U.S.A. typical clover honey (Sample E)
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Table 2 Results of IM/M ratios for imported
honey samples

(M;B  maltose, IM;B isomaltose)
Sam | Kind |Country| Peak Height
: of . | of M2% IMg% M/
-ple | flower| origin | Mem IMemIM/p :
A |[Clover| U.S.A.{10.01 0.30 0.03 | 6.08 0.32 0.05
B ” ” 6.56 0.28 0.04 | 6.22 0.46 0.07
C ” " 13.77 0.56 0.04 | 3.91 0.28 0.07
D " 14.60 0.36 0.02 | 5.80 0.25 0.04
E ” ” 11.49 0.26 0.02 | 5.33 0.21 0.04
F |Orange| US.A.|11.50 0.15 0.01 | 6.51 0.14 0.02
G ” ” 10.22 0.31 0.03 | 8.37 0.45 0.05
H ” ” 12.30 0.31 0.02 | 5.63 0.25 0.04
I ” " 14.91 0.48 0.03 | 6.13 0.35 0.06
'4‘"
®
@
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0 20 40
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Fig. 4 Chromatograms of the TMS derives of
mixture of honey (Sample G) and
HFCS (F H) (mixed ratio ; honey :

HFCS=80:20)
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Fig.5 Chromatograms of the TMS derivatives
of mixture of honey (Sample G) and
HFCS (F —H) (mixed ratio ; honey :

HFCS=60:40)
sucrose B maltose
o isomaltose B isomaltose

Cholestane



Table 3 Results of IM/M ratios for mixed
sugers

(M;B  maltose, IM;B isomaltose)

(Clover Honey; Sample E)

Mixed ratio Peak  height M% IM% IM/M
Honey HFCS| Mem IMem IM/M

100 0 11.49 0.26 0.02 | 5.33 0.21 0.04

90 10 8.80 0.34 0.04 | 7.04 0.47 0.07

80 20 7.44 0.44 0.06 | 6.10 0.63 0.10

70 30 10.78 0.65 0.06 | 5.19 0.55 0.11

60 40 7.13 0.61 0.09 | 4.16 0.63 0.15

50 50 7.10 0.88 0.12 | 3.82 0.83 0.21

40 60 5.39 0.76 0.14 | 4.17 1.03 0.25

30 70 4.81 0.83 0.17 | 3.03 0.91 0.30

20 80 4.25 0.94 0.22 | 2.08 0.81 0.39

10 90 3.43 0.96 0.28 | 1.82 0.89 0.49

0 100 7.68 3.20 0.42 ‘ 2.58 1.83 0.73

(Orange Honey; Sample G)

Mixed ratio Peak  height o o IM
Honey HFCS| Mcm IMcm IM/M M% IM% /M
100 0 10.22 0.31 0.03 | 8.37 0.45 0.05
9% 10 9.71 0.39 0.04 | 4.86 0.34 0.07
30 20 10.14 0.61 0.06 | 4.06 0.46 0.11
70 30 9.22 0.72 0.08 | 4.27 0.58 0.14
60 40 7.51 0.81 0.11 | 4.32 0.82 0.19
50 50 7.40 0.87 0.12 | 3.58 0.73 0.21
40 60 6.50 1.01 0.15 | 3.46 0.94 0.27
30 70 5.75 1.11 0.19 | 3.63 1.23 0.34
20 80 5.27 1.31 0.25 | 2.37 1.03 0.44
10 90 4.55 1.43 0.31 | 1.92 1.06 0.55
0 100 7.68 3.20 0.42 | 2.58 1.8 0.73
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Analysis of Adulterant in Honey Determination of High Fructose Corn Syrup HFCS
by Gas Chromatography

Shieru NANBA  Kunio SASAGAWA and Atsushi NAKATSU
Tokyo Customs Laboratory, 5 5 30, Konan, Minato ku, Tokyo Japan

A effective procedure for detecting high fructose corn syrup HFCS in honey was investigated. The
method depends on messurement of the isomaltose/maltose ratio by gas chromatography. The ratios of the
isomaltose/maltose for honey and HFCS were 0.02 to 0.07 and 0.42, respectively.

The isomaltose/maltose ratio for honey containing HFCS has increased acording to the contents of
adulterant in honey. Since the ratios for honey adulterated by HFCS indicate the values more than 0.07,
isomaltose/maltose ratose ratios has been useful to detect adulteration by HFCS.
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