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Sugar Content Analysis of Honey

Takashi SAKIHARA*, Toru MIURA* and Tomoki SAEGUSA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Since the tariff rate for artificial honey is higher than natural honey in Japan, it is important to identify them. At the present,

the official analysis method for honey adopts quantitative analysis of sugars with the combination of Lane-Eynon method and

resorcinol-hydrochloric acid reaction. Besides this, HPLC is commonly used for quantitative analysis of sugars. Since HPLC

requires less time and less proficiency than the present method, it is preferable to adopt HPLC as long as there are no

substantial differences in the results between them. Therefore we tried these methods and compared the results. We found that

HPLC gives lower fructose content and higher sucrose content than the present method.
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fructose(%)

Table 1 Sugar contents included in standard sugar solution for the preparation of
calibration curve

) ® ® @
Standard fructose (g) 0.50 1.00 1.50 2.00
Standard glucose (g) 0.30 0.70 1.10 1.50
Standard sucrose (g) 0.01 0.05 0.10 0.15
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#* the Honey that flowers are not specified (Myanmar)

#** the Honey that flowers are not specified (America)

3% shows that both methods have significant difference at a standard of 5 %

Fig. 1 Comparison of analytical results of fructose content in natural honey imported
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3% shows that both methods have significant difference at a standard of 5 %
Fig. 2 Comparison of analytical results of sucrose content in natural honey imported
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3 shows that both methods have significant difference at a standard of 5 %
Fig. 3 Comparison of fructose / total sugar ratios determined in natural honey imported
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Table 2 Analytical results of sugars in natural honey imported

acacia (China) acacia (Romania) sunflower (Argentina) sunflower (Romania)
the present the present the present the present
method HPLC method method HPLC method method HPLC method method HPLC method
fructose (%) 45.610.50) 42.88(0.28) 49.33(0.98) 43.81(089) 40.98(0.04) 36.70(0.16) 41.96(0.48) 40.85(0.83)
glucose (%) 27.27(0s1) 26.83(0.66) 36.10¢0.31) 37.32(022)
sucrose (%) 1.81(0.63) 2.600.27) 1.62(0.16) 5.84(0.18) 1.52(031) 2.69(0.60) 0.97012 1.57041)

total sugar(%) 77.18(0.48) 72.7500.97 77.08(0.08) 76.48(0.53) 79.34(0.25) 75.49(0.68) 81.08(0.11) 79.74(00.73)
reducing sugar (%) 75.27(0.23) 70.15(1.09) 75.370.10 70.64¢0.56) 77.740.13) 72.80(0.16) 80.06(0.05) 78.17¢1.05)

f"'t';‘t‘;ﬁ:“j’ggz)the 59.100s1) 58.94(042 64.00(1.26) 57.28(1.09 51.65(1.33) 48.62059 51.75(61 5123081

clover (America) clover (Canada) clover(Argentina) manuka((New Zealand)
th;zt'ﬁ::“" HPLG method thfﬂzzﬁ:z“‘ HPLG method th:"n:ﬁj"t HPLG method thfﬂgﬁzg"‘ HPLG method
fructose (%) 43.75(0.75) 39.12(031) 4169047 38.60¢1.12) 42.501.18) 40.30044 41.46(022 38.570.80)
glucose (%) 34.05(1.12) 34.990.39) 31.80(0.65) 32.09q.7m)
sucrose (%) 1.87c0.0n 4.01037 0.940.08) 3.290.91) 2.46(0.21) 3.950.49 1.43(0.09) 3.00¢0.68)
total sugar(%) 79.13(0.08) 77.18(0.88) 79.570.04) 76.88(242) 79.64(0.03) 76.05(0.65) 76.7800.18 73.66(1.95)
reducing sugar(9%) 77.16w0.07n 73.17(0.95 78.58(0.06) 73.59¢1.51) 77.05(0.20) 7210021 75.27(0.08) 70.66(1.88)

f“'t‘;‘t‘ji:g:j'g;z)‘he 55.200.77) 50.69(0.93) 52.39(057) 50.21(022) 53.37147) 52.99(1.09) 54.00(0.26) 52.36(1.74)

manuka@(New Zealand) manuka@(New Zealand) manuka@(New Zealand) the h:::zifti';:t(nl‘;v;z:;;e not
the present the present the present the present
method HPLC method HPLC method HPLC method HPLC
fructose (%) 40.55(1.74) 40.23(0.61) 42.620.58) 42.58(033) 41.66(0.33) 41.93059) 37.73(022) 36.030.34)
glucose (%) 33.03(0.27) 33.150.32 32.790.21) 35.14(0.60)
sucrose (%) 1.08(0.07) 2.27(0.16) 121017 2.22(056) 1.490.27) 2.390.19 2920039 271039

total sugar(%) 76.37(2.53) 75.53(0.67) 79.330.11) 77.95(0.75) 78.22(031) 77.11.78) 78.490.27) 73.88(0.87)
reducing sugar(%) | 75.23(2.61) 73.26(0.55) 78,.06(0.26) 75.73(0.21) 76.65(0.08) 74.720061) 75.42(0.09) 71.17(0.89)

e oy | 53100129 | 5326052) | 5372070 54.6204% 53.260041) 54,38032) 48,0704 48.77043

the honey that flowers are not

specified (America) honeydew (Romania) coffee (Guatemala) orange (Mexico)
the present the present the present the present
method HPLC method HPLC method HPLC method HPLC
fructose (%) 43.04o0s61) 39.35(0.08) 43.08(0.62) 37.790.76) 41.51(0:3) 39.10(0.26) 42.68(083) 41.38(0.78)
glucose (%6) 33.6901.27) 28.2040.80) 35.03(043) 33.45(0.64)
sucrose (%) 3.4200.22) 4.29097) 1.80(0.25) 5.1900.21) 1.270.39) 2.92(0.23) 1.78(0.48) 3.78(0.18)

total sugar(96) 80.12¢0.17) 77.33(2:30) 75.35(0.30) 71.18(1.39) 78.08(0.37) 77.05(0.42) 79.96(0.38) 78.61(0.98)
reducing sugar (%) 76.52(0.09) 73.04(1.33) 73.46(0.09) 65.99(1.32) 76.74(0.10) 74.13(055) 78.09(0:21) 74.83(1.10)

f"'t'ft‘:es:!‘:j’ggz)the 53.72085) 50.89(1.49 5717102 53.09(0.45) 53.16(1.10) 50.750.14) 53.38(08%) 52.64051)

chinese milk vetch (China) rape (China) average
the present the present the present

method HPLC method HPLC method HPLC
fructose (%) 43.66(047) 40.51(0.20) 41.25(0.76) 42.74(1.16) fructose (%) 42.50(235 40.14c2.18)
glucose (%6) 29.53(0.32) 38.64(1.20) glucose (%) 32.95(2.28)
sucrose (%) 1.43(0.35) 3.33(020) 1.2900.08) 0.59(0.26) sucrose (%) 1.68(0.66) 3.15(1.25)
total sugar(%6) 77.40¢0:36) 73.37(0.42) 82.47(0.16) 81.972.11) total sugar(9%) 78.64(1.78) 76.23(2562)
reducing sugar (%) 75.89(0.09) 70.04(0.47) 81.110.10 81.38(2.16) reducing sugar(%)|  76.87(1.88) 73.09s.37)
e ity | 5641080 | 552100m | 50020s | 52.140em fructose azsinet ] 54.09as> | 5267am

*total sugar in HPLC = fructose + sucrose + glucose
*reducing sugar in HPLC = fructose + glucose

The values in parentheses are standard deviation (individual: n=3, average: n=18)
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Fig4 TLC of sugars contained in clover honeys hydrolyzed
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