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A Study on Stable Isotope Ratio of Circulated Honey in Korea
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Abstract This study examines the authenticity discrimination of the circulated honey by using stable isotope ratio
methods. In the case of domestic honey, the range of 8"C for the samples labeled as pure honey was about —27-—21%o
at the C, origin, and the range of that for artificial honey was over —19%o at the C, origin. The range of §"°C for all
imported honey was over —27-—23%o originating from the C, plant. According to the nectar-source, 8’H and 8'*0 for
domestic honey were significantly different for 6 and 5 groups, respectively. However, we could not explain the detailed
relationship as well as the geographical feature of 6°H and 8'%0. The difference for 8°H and 80 in the wide range of
latitude, such as between Australia and Canada, was more or less shown. However, it was difficult to find out the trends
of 8H and "0 for imported honey versus the geographical information in the similar latitudinal country.
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Table 1. 3"C values on the nectar-source in domestic honey
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Nectar

Total sample

8"C range (%o), (Number of sample)

number (ea) 21--32(Cy) 21--19 -19--11(C)
Artificial honey 25 - - -15.05--11.42 (25)
Acacia 56 -25.75- -22.68 (45) -20.91- -20.89(1%) -15.10--11.11 (10)
Poly-flower 39 -25.86- -21.58 (28) -19.98--19.13(3) -16.29--12.43 (8)
Chestnut 12 -26.19--23.76 (11) -20.07- -20.04(1%) -
Native-bee honey 7 -22.61--21.53 (2) - -13.30--12.25 (5)
Rape 4 - - -14.65--12.26 (4)
Cherry 4 -23.38--21.33 (3) - -18.94-18.92 (1%)
Snowbell 3 -26.04- -24.21 (3) - -
Bushclover wood 3 -25.30--24.81 (3) - -
Rhus verniciflura 3 -25.61--23.99 (3) - -
Mandarin orange 3 -21.75--21.72 (1) - -18.96- -15.64 (2)
Rubus coreanus 2 -24.68- -24.63 (2) - -
Mulberry 2 -24.74- -23.27 (2) - -
Total 163 -26.19--21.33 (103) -20.91--19.13 (5) -18.96- -11.11 (55)

*The selected sample is indicated the replicated plot data in case of 1 specie.
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Table 2. 5°C values on the country-of-origin and nectar-source
in imported honey

8"C range (%o),
Country Nectar Total sample  (number of sample)
number (ea)
-21--32(Cy)
Manuka 14 -25.36- -23.53 (14)
N land Poly-flower 6 -25.44--24.60 (6)
ewzealand g oforest 2 25.05--24.98 (2)
Total 22 -25.44--23.53 (22)
Poly-flower 4 -24.69--2391 (4)
Australia Leatherwood 3 -24.73--24.58 (3)
Total 7 -24.73--2391 (7)
Poly-flower 2 -25.63--25.48 (2)
USA Cactus 2 -25.41--2527 (2)
Total 4 -25.63--2527 (4)
Canada Poly-flower 2 -24.25--2423 (2)
Cuba Poly-flower 2 -26.92--26.69 (2)
Mexico Poly-flower 2 -25.96--25.77 (2)
Acacia 2 24.19--24.18 (2)
Germany Poly-flower 2 -25.55--2545 (2)
Total 4 -25.55--24.18 (4)
Italia Chestnut 2 -25.56--25.29 (2)
Slovenia Acacia 2 -24.63--24.57 (2)
Rumania Acacia 3 -24.49--2421 (3)
Poland Fine tree 2 -26.69--26.48 (2)
Total 52 -26.92- -23.53 (52)
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Fig. 1. Patterns of 3"°C on the country-of-origin and nectar-source in circulated honey. "Etc. honey: §"*C values are ranged —21- —19%o.
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Fig. 2. Patterns of 5’H on the country-of-origin and nectar-source in circulated honey. "a-f: Mean with the same lettered superscripts in a
column’s are not significantly different at the 1% level by Duncan’s multiple range test, ?Etc. honey: 8"*C values are ranged —21- —19%o.

Table 3. °'H values on the region in domestic honey

Average+SD (%o) Range (%o)
Country
C, groups C, groups C, groups C, groups Total
Gyeong-gi -38.13£10.22 -33.06+7.67 -37.41£9.80>4) -62.83--15.59 -38.99- -16.10 -62.83--15.59
Gang-won -29.31£13.92 -35.87+4.59 -32.78+13.02" -54.11--7.76 -42.08- -29.43 -55.40--7.76
Chung-buk -43.92+10.95 -41.53+£2.04 -43.73£10.50° -61.11- -28.24 -40.08- -42.97 -61.11--28.24
Chung-nam -42.32+11.15 -30.08+11.50 -33.56+12.22" -58.25--30.26 -44.51--13.54 -58.25--13.54
Jeon-buk -40.09+10.36 -43.78+3.80 -40.87+8.74>4 -59.13--31.02 -47.48--37.33 -59.13--24.58
Jeon-nam -35.05+13.71 -22.72+13.81 -30.43+14.24® -52.17--16.29 -37.83--10.73 -52.17--10.73
Gyeong-buk -30.02+12.13 -35.44+1.08 -30.40£11.74® -52.64- -2.45 -34.67--36.20 -52.64- -2.45
Gyeong-nam -41.75+10.06 -42.60+7.24 -42.1748.43% -60.98- -31.90 -51.84--33.01 -60.98- -31.90
Jeju +14.10+1.07 -26.40+8.27 -21.90+£15.56" +13.35- 14.86 -33.37--9.79 -33.37- 14.86

Ya-d: Mean with the same lettered superscripts in a column’s are not significantly different at the 1% level by Duncan’s multiple range test.
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Table 4. Patterns of 5°H and 5'®0 on the country-of-origin in
import honey

Country &°H (%o) 830 (%o)
Newzealand -28.11+4.16" 49.30+1.46"
Australia -23.02+11.40% 52.86+1.60°
USA -63.4240.64¢ 46.33+£2.25¢
Canada -129.254+7.12¢ 41.94+0.15¢
Cuba -35.40+0.23% 46.17+£2.15¢
Mexico -37.38+0.51% 51.39+0.12%
Germany -36.58+2.30% 48.04+0.77%
Italia -35.10+£7.22% 48.49+1.39¢
Slovenia -33.08+0.83%¢ 48.58+0.94
Rumania -43.31+4.35¢ 46.47+1.71¢
Poland -68.56+0.30¢ 48.63+0.01¢

Da-e: Mean with the same lettered superscripts in a column’s are not
significantly different at the 1% level by Duncan’s multiple range test.
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Fig. 3. Patterns of 5'*0 on the country-of-origin and nectar-source in circulated honey. Ya-e: Mean with the same lettered superscripts in a
column’s are not significantly different at the 1% level by Duncan’s multiple range test, ?Etc. honey: §"*C values are ranged -21- —19%o.

Table 5. 5"*0 values on the region in domestic honey

Average+SD (%o) Range (%o)
Country
C, groups C, groups Total C, groups C, groups Total
Gyeong-gi 47.00+£2.67 49.63+1.57 47 4142.67*Y 41.01-52.94 47.55-52.16 41.01-52.94
Gang-won 48.35+1.70 49.87+1.63 48.83+1.73° 45.80-50.98 47.92-51.99 45.80-51.99
Chung-buk 47.00+1.86 48.65+0.12 47.13+1.84% 42.05-49.17 48.56-48.74 42.05-49.17
Chung-nam 47.83+4.41 47.24+1.84 47.3542.52% 42.76-51.66 43.46-49.97 42.76-51.66
Jeon-buk 46.85+2.57 47.66+1.29 47.36+2.07% 41.31-50.05 45.77-49.24 41.31-50.05
Jeon-nam 46.25+0.92 44.36+0.27 45.54£1.21° 45.09-47.32 44.20-44.67 44.20-47.32
Gyeong-buk 47.74+1.78 45.50+0.13 47.58+1.81% 45.65-51.98 45.41-45.59 45.41-51.98
Gyeong-nam 47.11+2.17 47.10£2.02 47.10£2.01° 43.53-50.01 45.02-49.86 43.53-50.01
Jeju 50.60+0.02 48.78+1.47 48.99+1.50° 50.59-50.61 47.45-51.36 47.45-51.36

Ya-b: Mean with the same lettered superscripts in a column’s are not significantly different at the 1% level by Duncan’s multiple range test.
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Fig. 4. Simple linear regression analysis of 5’H and 5'*0 values
on the country-of-origin.
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Table 6. 3"°C values and F/G ratios on the nectar-source in
domestic honey

F/G ratio
Nectar-source 813C (%o)
Average+SD Range
Artificial honey -13.18+1.60 1.22+0.09 1.02-1.48
Acacia -24.36+0.72 1.55+0.07 1.36-1.72
Poly-flower -23.91+1.05 1.43£0.18 1.08-2.03
Chestnut -24.85+0.74 1.95+0.27 1.65-2.46
Native-bee honey  -22.07+0.76 1.46+0.11 1.38-1.54
Cherry -22.58+1.09 1.41+0.23 1.25-1.67
Snowbell -24.99+0.94 1.35+0.06 1.29-1.41
Bushclover wood ~ -25.04+0.25 1.62+0.02 1.61-1.64
Rhus verniciflura  -25.06+0.93 1.38+0.22 1.25-1.62
Mandarin orange ~ -21.73+0.03 1.20+0.01 1.20-1.20
Rubus coreanus -24.65+0.04 1.43+0.10 1.36-1.51
Mulberry -24.01£1.04 1.43+£0.12 1.34-1.51
Etc. honey" -19.90+0.68 1.46+0.12 1.31-1.58

YEtc. honey: §"C values are ranged -21- -19%o.
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Fig. 5. Scattered plots of 5"°C values and F/G ratios of circulated

honey in Korea.
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Country Nectar-source 81C (%o) F/G ratio
Average+SD Range
Manuka -24.75+0.51 1.27+0.06 1.18-1.42
Newzealand Poly-flower -25.09+0.38 1.24+0.04 1.19-1.29
Ecoforest -25.01£0.05 1.39+0.24 1.22-1.56
Total -24.87+0.47 1.27+0.09 1.18-1.56
Poly-flower -24.17+0.35 1.46+0.09 1.37-1.58
Australia Leatherwood -24.65+0.08 1.34+0.12 1.22-1.46
Total -24.38+0.36 1.41£0.11 1.22-1.58
Poly-flower -25.56+0.11 1.15+0.02 1.13-1.17
USA Cactus -25.34+0.10 1.11£0.10 1.04-1.18
Total -25.45+0.15 1.13+0.06 1.04-1.18
Canada Poly-flower -24.24+0.02 1.16+0.20 1.02-1.31
Cuba Poly-flower -26.80+0.16 1.33+0.01 1.33-1.34
Mexico Poly-flower -25.87+0.13 1.10+0.02 1.09-1.11
Acacia -24.19+0.01 1.61+0.01 1.60-1.61
Germany Poly-flower -25.50+0.07 1.30+0.01 1.29-1.30
Total -24.84+0.76 1.45+0.18 1.29-1.61
Italia Chestnut -25.43+0.19 1.62+0.28 1.42-1.82
Slovenia Acacia -24.60+0.04 1.68+0.04 1.65-1.71
Rumania Acacia -24.3240.15 1.50+0.05 1.45-1.56
Poland Fine tree -26.59+0.15 1.14+0.01 1.14-1.15
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