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Analysis of Oligosaccharides in Honey and Honey Products

Toru MIURA*, Hiroshi UMEDA*, Yutaka MIZUTA%*,
Kenji TAKEMOTO#*, Takayuki MURAKAMI*
and Kunio SASAKAWA*

*Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

Focusing upon oligosaccharides in honeys and honey products, we examined the possibility of distinguishing

between natural honeys and artificial honeys. With a filtration column used for pretreatment, honeys, honeys

with oligosaccharides added, and honeys with isomerized sugar added were analyzed by thin layer

chromatography, high performance liquid chromatography and capillary electrophoresis, and varying patterns

were obtained. For the honeys with isomerized sugar added and honeys with oligosaccharides added, it was

possible to confirm spots or peaks of oligosaccharides by all of the methods. On the other hand, remarkable spots

or peaks were not detected in natural honeys. The result suggested that the pattern analysis of oligosaccharides

could be used to distinguish natural honeys from artificial honeys in the tariff schedule.
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Fig. 1 TLC of an acacia honey by using different columns (A: column-A,
B: column-B, C: column-C)
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Fig. 2 HPLC chromatograms of an acacia honey by using different columns
(A: column-A, B: column-B, C: column-C)
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Fig. 3 Electropherograms of an acacia honey by using different columns
(A: column-A, B: column-B, C: column-C)
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Fig.4 TLC of an acacia honey added isomerized sugar syrup (Std:
maltooligosaccharides (3-7), A: acacia honey 100%, B: added 25% of
isomerized sugar syrup, C: added 50% of isomerized sugar syrup, D
added 75% of isomerized sugar syrup, E: isomerized sugar syrup)
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Fig. 5 HPLC chromatograms of an acacia honey added isomerized sugar
syrup (A: acacia honey 100%, B: added 25% of isomerized sugar
syrup, C: added 50% of isomerized sugar syrup, D: added 75% of
isomerized sugar syrup, E: isomerized sugar syrup)
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Fig. 6 Electropherograms of an acacia honey added isomerized sugar syrup
(A: acacia honey 100%, B: added 25% of isomerized sugar syrup, C:
added 50% of isomerized sugar syrup, D: added 75% of isomerized
sugar syrup, E: isomerized sugar syrup)
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Fig. 7 TLC of natural honeys (A: acacia-1 (Switzer land), B: acacia-2
(China), C: acacia-3 (France), D: acacia-4 (Hungary), E: milk vetch
(China), F: orange-1 (U. S. A.), G: orange-2 (U. S. A.), H: orange-3
(U. S. A)), I: clover-1 (U. S. A.), J: clover-2 (U. S. A.), K: alfalfa (U.
S. A.), L: raspberry (U. S. A.), M: blackberry (U. S. A.), N: sage (U. S.
A.), O: wild flower-1 (France), P: wild flower-2 (France))
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Fig. 8 HPLC chromatograms of natural honeys (A: acacia-1, B: acacia-2,
C: acacia-3, D: acacia-4, E: milk vetch, F: orange-1, G: orange-2, H:
orange-3, I: clover-1, J: clover-2, K: alfalfa, L: raspberry, M:
blackberry, N: sage, O: wild flower-1, P: wild flower-2)
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A i - ,fi i |‘ Fig. 10 TLC of syrups (A: fructose glucose syrup (FGS)-A, B: FGS-B, C:
FGS-C, D: FGS-D, E: FGS-E, F: glucose fructose syrup, G:
maltotriose syrup, H: isomaltooligosaccharides syrup)
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Fig. 9 Electropherograms of natural honeys (A: acacia (Switzer land), B:
acacia (China), C: acacia (France), D: acacia (Hungry), E: milk vetch, | J
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Fig. 12 Electropherograms of syrups (A: fructose glucose syrup (FGS)-A,
B: FGS-B, C: FGS-C, D: FGS-D, E: FGS-E, F: glucose fructose
syrup, G: maltotriose syrup, H: isomaltooligosac-charides syrup)
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Fig. 13 TLC of honey products (A: a honey added 20% of FGS, B: a honey
added 30% of FGS, C: a honey added 40% or below of FGS, D: a
honey added oligosaccharides syrup-1, E: a honey added

oligosaccharides syrup-2, F: a honey added oligosaccharides syrup-3)
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Fig. 14 HPLC chromatograms of honey products (A: a honey added 20%
of FGS, B: a honey added 30% of FGS, C: a honey added 40% or
below of FGS, D: a honey added oligosaccharides syrup-1, E: a
honey added oligosaccharides syrup-2, F: a honey added
oligosaccharides syrup-3)
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Fig. 15 Electropherograms of honey products (A: a honey added 20% of
FGS, B: a honey added 30% of FGS, C: a honey added 40% or below
of FGS, D: a honey added oligosaccharides syrup-1, E: a honey
added oligosaccharides syrup-2, F: a honey added oligosaccharides
syrup-3)
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