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Abstract |

In order to use as a new functional food material, we analyzed the chemical components including
the organic compounds, minerals and vitamin C of hovenia honey which were produced in South
Korea. The condensed rate of methanol extraction in honey was 79.5% and main organic
compounds that extract by organic solvents in GC-MS analysis were trichloromethane,
acetoxyethane, cyclopentane, methane trichloride and so on. Also, main aromatic compounds that
extract by organic solvents in SPME analysis were benzoic aldehyde, carbamide, isourea,
oxacyclobutane, dimazine and many more. As proximate composition, crude ash content was
higher than acacia honey (0.06%) and manuka honey (0.24%) by 0.36%, and crude protein was
higher than acacia honey (0.10%) and manuka honey (0.23%) by 0.30%, but the crude fat of
hovenia and manuka honey was lower content than acacia honey (0.44%) by 0.34%. Free sugar
that analyze by HPLC consisted of fructose 38.60%, glucose 28.75%, and total sugars was
67.35%. Minerals by ICP analysis were detected total 24 kinds, K 10.695ppm > Si 6.121ppm >
Na 5.898ppm > Ca 1.9855ppm etc. Vitamin C was not detected and the antioxidation test result
by DPPH free radical scavenge effect of hovenia honey was highered than acacia honey but
lowered than manuka honey. As a result, we could confirm that Korean hovenia honey is more
beneficial in nutritious substances than acacia honey.
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Fig. 1. Schematic diagram of solvent extraction of each honey.
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Table 1. Organic compound and aromatic compound composition of hovenia honey

Organic compound by GC-MS analysis

Chloroform trichloride

Trimethyleneoxide, Acetone, Skelly solve B, Hexyl hydride, Freon 20, Trichloromethane, Formyl

Butanol

2-Propanone, Methylketone, Dimethyl ketone, Ketopropane, Dimethylketal, Hexyl hydride,
Gettysolve-B, Acetic acid, Ethyl acetate, Acetidin, Acetoxyethane, Methenyl trichloride, Hemostyp,
Butyl hydroxide, Propylcarbinol, Benzene, Methylbenzene, Methacide, 4-Heptanone, 1,1'-Oxybisbutane

Solvent
Haxane

Gettysolve-C, Dipropylmethane

Isohexane, Methylpentane, Pentane, Skelly solve B, Hexyl hydride, Gettysolve-B, Butanal, 2-
Methylbutyraldehyde, Butyraldehyde, Cyclopentane, Benzene, Heptanen, Heptyl hydride,

Ethyl acetate

Acetone, [sopentane, iso-Pentane, 2-Methylbutane, 1,1,2-Trimethylethane, Ethyldimethylmethane,
Acetoxyethane, Isoamylhydride, Skellysolve B, Hexyl hydride, Gettysolve-B, Acetic acid ethyl ester,
Ethyl acetate, Acetoxyethane, Trichloromethane, Methane trichloride, Methenyl trichloride, Isopropyl
acetate, 2-Ace toxypropane, 2-Propyl acetate, 1-Ethoxybutane, propanoic acid, Ethyl propanoate

Aromatic compound by SPME analysis

Propionaldehyde, Propional, Methylacetaldehyde, n-Propanal, 1-Propanone, Trimethyleneoxide, Oxacyclobutane, 1,3-Epoxypropane,
1,3-Propylene oxide, Trimethylene oxide, 1,1-dimethyl, N,N-Dimethylhydrazine, Dimazine, 1,1-Dimethylhydrazine,
unsym-Dimethylhydrazine, Unsymmetrical dimethylhydrazine, Ureophil, Ureaphil, Urea-13C, Carbamide, Isourea, Carbonyldiamide,
Pseudourea, Carbamimidic acid, Benural 70, 2H-Pyran, Oxane, Oxacyclohexane, Pentamethylene oxide,Skelly solve B,

Hexyl hydride, Gettysolve-B, Freon 20, Trichloromethane, Methane trichloride, Acetamide, Fluoroacetamide, 1-Propene,
2-(p-Methoxyphenyl), 2-(4-methoxyphenyl), 1,1,1-Trifluoropropene, 3,3,3-Trifluoropropene, 3-Heptyne, Benzenecarbonal,

Benzoic aldehyde, Oxirane, Phenyloxirane, 1-Phenyloxirane, Styrene epoxide, Styrene7,8-oxide, benzene, 2-Furanmethanol,

Benzyl alcohol, cis-Linalool oxide, 2-Propenamide, Ethyl ethynyl ketone, Lilacaldehyde
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Fig. 3. Organic compound composition spectra of hovenia honey by each solvent.
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Table 2. Proximate chemical composition of hovenia, acacia and manuka honey (unit: %)
Components )
Moisture Crude protein Crude fat Ash Carbohydrate
Sample
Hovenia honey 22.19%0.15 0.30£0.00 0.347+0.13 0361+0.23 76.8110.21
Acacia honey 18751042 0.10+0.01 0441001 0.06*0.01 80.65170.39
Manuka honey 19.7910.07 0.231+0.00 0.34%0.09 0.2470.00 79.30+0.03
Table 3. Contents of free sugars and vitamin C on hovenia, acacia and manuka honey
\Sample Hovenia honey Acacia honey Manuka honey
Contents
Vitamin C (mg/100g) 0.00+0.00 0.00+0.00 0.00+0.00
Total sugars 67.35+0.89 72.81%+2.19 70.23+1.53
Fructose 38.601+0.03 48.52+1.85 39.07*£2.40
Glucose 28.75+0.86 2429+0.33 31.1670.86
Free sugars
%) Sucrose 0.00+0.00 0.00+0.00 0.00+0.00
7 Lactose 0.00+0.00 0.00+0.00 0.00+0.00
Maltose 0.00+0.00 0.00+0.00 0.00+0.00
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Table 4. Inorganic mineral contents of hovenia, acacia and manuka honey

Minerals Kind of honey Minerals Kind of honey
(ppm) Hovenia Acacia Manuka (ppm) Hovenia Acacia Manuka
As 0.000£0.000 0.000£0.000 0.064 £0.006 Mn 0.000+=0.000 0.011£0.001 0.000£0.000
Se 0.287£0.002 0.017+£0.024 0.290£0.000 Cr 0.266+=0.000 0.000£0.000 0.273£0.001
Mo 0.055£0.000 0.056+0.004 0.017£0.001 Mg 0.817+0.042 0.492+£0.025 0.605£0.006
Zn 0.291+0.004 1.482+0.197 0.267+£0.036 \% 0.029+0.001 0.000£0.000 0.024£0.001
Sb 0.208£0.001 0.107 £0.006 0.217£0.000 Be 0.117+0.001 0.118£0.001 0.000£0.000
Pb 0.005£0.001 0.000£0.000 0.000£0.000 Ca 1.985+0.100 0.294£0.013 2.223+0.161
Co 0.273£0.001 0.250+£0.001 0.269£0.001 Cu 0.065+0.001 0.119£0.018 0.035£0.001
Cd 0.040£0.000 0.058 £0.000 0.040£0.000 Ti 0.206+0.001 0.195£0.001 0.236+£0.032
Ni 0.056£0.000 0.057£0.000 0.000£0.000 Al 02510016 0.154£0.017 0.220£0.028
Ba 0.020£0.006 0.039£0.009 0.010£0.003 Sr 0.019+0.001 0.019£0.001 0.013£0.001
Fe 0.220£0.077 0.226£0.005 0.165£0.020 Na 5.878+0.171 4.527+10.366 5.573+0.308
B 1.765+0.260 1.319+0.521 1.754+0.158 Li 0.098 =0.000 0.099£0.000 0.005£0.000
Si 6.121+0.643 3.420+0.569 4.487+0.004 K 10.695£0.276 3091%0.152 11.865+0.346

Results are expressed as Mean *S.D.
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Fig. 4. Inorganic mineral contents of hovenia, acacia and manuka honey.
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