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Abstract

Carbohydrase enzymes in honey catalyze transglucosylation reactions which result in the formation
of structurally similar oligosaccharides. These oligosaccharides make up a small portion of the total
carbohydrates in honey. These minor oligosaccharides in native-bee honeys were identified and quanti-
tated employing trimethylsilylation by capillary Gas Chromatography. The minor oligosaccharides found
in honey were eight disaccharides and five trisaccharides. The main oligosaccharide components of
honey were erlose, maltose, turanose and sucrose.
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Table 1. Operating conditions of the GC used for the
analysis of disaccharides and trisacharides

Hewlett-Packard 5890 II

Instrument

Column HP-5 capillary column

(50 mx0.32 mm X 0.3 um)

Detector FID

Injector temperature 300C

Detector temperature  300C

Oven temperature
disaccharides 250 (40 min) — 2T /min— 300C
trisaccharides 300C

Injection volume 1w (split 30:1)

Carrier gas N;, 1 mi/min

H, & Air 35 & 350 m//min
Chart speed 0.3 cm/min
Attenuation 4

Integrator HP 3396 series I
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Table 2. Composition of glucose, fructose and water in honey samples
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(unit: %, w/w)

Honeys? Glucose Fructose Fructose/Glucose Water Glucose/Water
NW 28.5 36.7 1.28 19.2 148
KO 30.7 356 1.16 204 1.50
HB 292 40.8 140 20.1 145
HD 30.5 375 1.23 20.5 148
GG 28.2 384 136 18.0 1.56
GT 28.8 36.9 1.28 185 155
meant SD 293+ 1.0 377+ 18 1.28% 0.08 195+ 1.0 1.50+ 0.04

UNW: Namwon-Woonbong, KO: Kwangyang-Okryong, HB: Hwasoon-Bukmyon, HD: Hwasoon-Dongmyon, GG: Gurye-

Ganjeun, GT: Gurye-Toji

Table 3. Sugar composition of oligesaccharides in honey samples

Monosaccharide Disaccharide Trisaccharide
Honeys
% T%Y % T% % T%
NwW 65.2 80.7 8.2 10.1 54 6.7
KO 66.3 85.9 7.3 95 35 4.5
HB 70.0 90.3 6.1 7.8 14 1.8
HD 68.0 88.0 59 7.6 3.3 43
GG 66.6 84.1 84 10.6 41 52
GT 65.7 83.7 7.6 9.7 52 6.6
meant SD 67.0%+ 1.8 85.5* 34 73+ 1.0 92+ 12 38t 15 49118
DPercentage in total solids
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Fig. 1. HPLC chromatogram of disaccharides in na-
tive-bee honey samples

1. sucrose, 2. turanose, 3. nigerose, 4. maltose, 5. koji-
biose
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Fig. 2. GC chromatogram of disccharides in native-bee
honey samples

1. sucrose, 2. nigerose, 3. maltose, 4. laminaribiose, 5.
turanose, 6. kojibiose, 7. palatinose, 8. isomaltose
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Fig. 3. GC chromatogram of the standard disacchari-
des

1. sucrose, 2. nigerose 3. maltose, 4. laminaribiose, 5.
turanose, 6. kojibiose, 7. palatinose, 8. gentiobiose, 9. iso-
maltose

Table 4. Composition of disaccharides and trisaccharides in honey samples (unit: %, w/w)
sugars NwWP KO HB HD GG GT mean+ SD
Disaccharides
sucrose 023 0.28 0.68 0.35 0.83 240 0.79% 0.81
nigerose 044 0.35 0.13 0.59 0.57 0.20 0.38+0.12
maltose 2.87 1.90 2.65 1.87 2.72 1.71 228+ 0.51
laminaribiose 0.16 0.07 0.06 0.09 0.15 0.10 0.10% 0.04
turanose 1.92 149 1.38 1.53 1.71 141 1.57+ 0.23
kojibiose 0.84 0.63 0.09 0.63 0.81 0.67 0.61+0.22
palatinose 0.07 0.08 0.07 0.08 0.09 0.04 0.07+0.01
isomaltose 0.92 1.06 0.79 0.32 0.83 0.31 0.70+ 0.33
Trisaccharides
isopanose 0.05 0.02 0.04 0.05 0.09 0.05 0.05% 0.02
erlose 443 2.53 0.92 2.69 2.36 4.09 283+ 1.27
theanderose 0.01 0.02 0.01 0.01 0.55 0.28 0.14% 0.22
maltotriose 0.26 0.43 0.02 0.02 0.69 0.02 024+ 027
panose 0.23 0.12 0.02 0.24 0.06 0.04 0.11+0.09

DSee footnote of Table 2
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Fig. 4. HPLC chromatogram of trisaccharides in na-
tive-bee honey samples
1. internal standard(lactose), 2. erlose
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Fig. 5. GC chromatogram of trisaccharides in native-
bee honey samples

1. isopanose, 2. erlose, 3. theanderose, 4. maltotriose,
5. panose
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Fig. 6. GC chromatogram of the standard trisacchari-
des

1. isopanose, 2. erlose, 3. laminaritriose, 4. theanderose,
5. maltotriose, 6. panose, 7. isomaltotriose
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Fig. 7. Relative amount of identified disaccharides and
trisaccharides found in native-bee honey samples com-
pared with erlose
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