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Comparison of the Nutritional Composition of Honey Produced
at Same Apiary during Different Harvesting Periods
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M This study aimed to compare and analyze the nutritional components of honey produced at
different harvesting periods in the Wanju region, South Korea, in 2023. Honey samples were
collected monthly from April to September from Apis mellifera hives, with the exception of
August, when collection was hindered by rainy season. The analyzed nutritional components
included moisture, crude protein, crude fat, carbohydrates, ash, minerals, and sugar. The
results showed that all honey samples met the Korean honey moisture standard, remaining
below 20%. Crude protein content was highest in honey produced in June, likely due to the
dominance of chestnut blossoms during this period, which are known for their high protein and
mineral content. The analysis of minerals revealed that potassium (K] was the most abundant
mineral, with the highest concentration in June’s honey. Additionally, the mineral content of
honey was found to be significantly influenced by the type of floral source and environmental
conditions, with honey produced during periods of abundant nectar sources showing higher
mineral levels. Sugar composition varied by month, with the fructose/glucose ratio indicating
that crystallization could occur more readily in honey produced in July, as its ratio was below 1.3.
The study also found that the nutritional composition of honey varied significantly depending on
whether the honey was naturally sourced or fed with sugar solutions, with notable differences in
crude protein, minerals, and sugar composition. Environmental factors, including the availability
of surrounding plants, further influenced the nutritional profile.
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Table 1. ICP-OES analytic conditions for the measurement of 10
minerals in honey from same apiary by harvesting period

Classification Condition
Instrument ICP-OES (Avio200, Perkin Elmer, USA)
RF power 1250 W

Plasma flow; 15.0 L/min,
Auxiliary flow; 15.0 L/min,
Nebulizer flow; 0.85 L/min

Gas flow rate (Argon)

Nebulizer 20 psi
Ca 393.366, P 213.617, Fe 238.204,
Wavelength (nm) K 766.490, Na 589.592, Zn 206.200,

Mg 208.271, Mn 257.610, Cr 267.716,
Cu 327.393

Table 2. Chromatographic analysis conditions for the measurement
of 5 sugars in honey from same apiary by harvesting period

Parameters Condition
Column SP-2560 (100 m X 0.25 mm X 0.29 um)
Column temperature 60°C
Mobile phase ACN :water=90:10
Flow rate 0.4 mL/min
Injection volume 10 uL
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Table 3. Moisture, crude protein, crude fat, carbohydrate, and ash contents of honey from same apiary by harvesting period

Content (%)
Component
April May June July September
Moisture 18.40+0.32¢ 18.9+0.28 19.82+0.41° 19.39+0.21% 1542+0.21¢
Crude protein 0.23+0.01¢ 0.50£0.01° 0.99+0.11° 0.75+£0.04° 0.41£0.02°
Crude fat 0.54+0.11° 0.50£0.01° 0.56£0.04° 0.58+0.01° 049+0.01°
Carbohydrate 80.52£0.33% 79.96+0.46° 77.85+0.63¢ 77.75+0.38¢ 82.09+0.81*
Ash 0.31+001¢ 0.14+001° 0.78+0.01°¢ 1.53+0.00° 1.59+0.01°

Values represent means + SD (n = 3); Different lettrers within a column indicate a significant difference at p<0.05 by Scheffe’s post-hoc test.
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Table 4. Mineral content of honey from same apiary by harvesting period

Content (mg/100g)

Minerals
April May June July September

Ca 4.2940.04° 8.84+0.06° 13.69+0.14° 8.5+0.08° 3.14£0.03°
P 502+0.12¢ 643+0.11° 10.45+0.32° 13.19+0.22° 538+0.17¢
Fe 0.16£0.01° 0.12£0.00¢ 0.45+0.00° 0.24%0.01° 0.24+0.00°
K 35.73+0.83° 85.89+1.42¢ 407.32+3.11° 24208 +1.28° 44 87+0.67°
Na 30.09+0.92° 3.66+0.13° 2.33+0.23% 2.12+0.13¢ 1.84+0.04°
Zn 0.03+0.00° 0.34+0.00¢ 14+0.02° 0.87+0.02° 0.68+0.02°
Mg 141+001° 1.15+£001° 11.61+0.16° 5324033 129+0.01°
Mn 048+0.01° 0.73+0.01° 22.3+0.84° 10.7£0.25° 0.67+0.04°
Cu ND ND 0.01£0.00° ND 0.0240.00°
Total 7721 107.16 469.56 283.04 58.05

Values represent means = SD (n = 3); Different lettrers within a column indicate a significant difference at p<0.05 by Scheffe’s post-hoc test.

236

http://journal.bee.or.kr/



Table 5. Sugar (fructose, glucose, sucrose, and maltose) content of honey from same apiary by harvesting period

Content (mg/100g)

Sugar
April May June July September
Fructose 33.09+0.53° 35.48£0.62° 31.59+0.42" 30.89+0.74° 27.89+0.93¢
Glucose 19.83+0.45° 25.58+0.53° 14.58 £0.86° 24.12+0.68° 20.62+0.22°
Sucrose 0.91+0.01° 0? 0¢ 1.71£0.04° 2.02+0.03"
Maltose 3.47+0.68" 1.52+0.34° 535+0.77° 3.01£0.11° 6.31£0.18"
Total sugar 573 62.58 51.52 59.73 56.84
Fructose/Glucose ratio 1.67 1.39 2.16 1.28 1.35
Values represent means + SD (n = 3); Different lettrers within a column indicate a significant difference at p<0.05 by Scheffe’s post-hoc test.
SR dedo] FHe 59, 697 oll= HE A AFgo] A ow IFNME 5] 68 B 7P H& TEE B
O] HEE)A] ghorom, o] HAo o] g5 HE HojA o o]t B4 o] FrE b 9 A= TR}
HotFo] gheFol 100 g9 1.52~6.31 mg 2 AF EA5E  thfAdel met et G W ACER YERdoH,
At o] = Bl ZA5k= B2 invertase©]l 2Jof 11, FH AZo] oA x5tz A171Q1 6~7Loll A1
E5 ool wobgo] YA ohof, Wotghe thaF ol R/l gapol U Hokth B 24 WU gRto
Z3kohe AlEolA = E o Aolth HES iy o, B2 HE0] Aeolle UHAl= 1.3 ool
R3] Hlg-2 HEo] duhy AAst & dojub=A] om, 7o At EHoA 13 nTte s AYst o 4
£ Uil A 3=A, EE9 A4S d4cke dl 8% Al dold o 2= UGl 2 dtolM= 9 4
flojot, Mg/ Lol Hl-go] 1.3 nRty ¢ HE) Gl A ZER o] Afolg Helom, ol
AR A dofvh= Aoz AR AUtk (Assil et al., H AE9] 7|¢olut 12 Fofl wet Yol o g2
1901). HEES X718 YU B BpEEe] vl G 1AL L 4 Atk I T 1 4B A
o] 132 AR, 797 A B A4 1282 1.3 7] T HEO A 9] YR THe Aol et A<
TS UEioT o A7lole BRAER 2ERQ oF A7/l Mad Aoz AmHt
S| F2 go] EAJstel Lol garo] ArjHo
2xe o8 AzEd. a
A o 7|'AI'_°_ =
) B AT SEAEY SURAAUIENLA A
AL
H13.: RS-2023-00230940)°]] 2J5te] =Y =] 5t
B ATl 20231 ekl 9] 9T s
Fpete ARG EolA TLe Ao 45t EY ol2ns
e © b L
AYAEA 710l mhE PR HRkE EASHT Al7E
AT HE MEZ 0 gl © 7)o 4=8to] HIHES. 7S A Assil, H., R. Sterling and P. Sporns. 1991. Crystal Control In
_ _ Processed Liquid Honey. J. Food Sci. 56: 1034-1034.
S 4¥9EEH o¥L7lx] ok £~2151¢] © 2~H =t}
ol 487 E oW/ v st o, e, 27 Blumfield, M. L., A. J. Hure, L. Macdonald-Wicks, R. Smith
W 220 SethEd A2 AT R, RUE, T 24 and C. E. Collins. 2013. A systematic review and meta-
S0 oJoryBS BAstgrh I Ay HE B MEe I analysis of micronutrient intakes during pregnancy in
s . developed countries. Nutr. Rev. 71(2): 118-132.
WL AH J|ZO ZxF ojake. © 25 o i ;
W EE e 7SS SF0re] 209% TS AR, Bogdanov, S., T. Jurendic, R. Sieber and P. Gallmann. 2008.
Zetal bk e dofl A oA 7Y =3k, ol Honey for nutrition and health: a review. J. Am. Coll.
L o] Z)zbe] WA 5712 Gge] B Ho U Nutr. 27(6): 677-689.
de Oliveira Resende Ribeiro, R., E. T. Marsico, C. da Silva
2] HRME I A] © 7] WjEol Ao 72 M7 ) ) > ) >
A R IA =] miEel Ao = Y. Carneiro, J. S. Simoes, M. da Silva Ferreira, E. F. O.
F1E B4 Ay, dAF e 2 ZE K)ol 7Y S5 de Jesus and C. A. C. Junior. 2015. Seasonal variation

237



in trace and minor elements in Brazilian honey by total
reflection X-ray fluorescence. Environ. Monit. Assess.
187: 1-8.

Codex Alimentarius Commission (CAC). 2001. CODEX Stan-
dard for Honey. FAO/WHO Food Standard Programme.
Rome, Italy.

Ertop, U., H. Sevik and M. H. Ertop. 2023. Mineral composi-
tion and heavy metal contents of chestnut honey collec-
ted from kastamonu region. JAN 6(2): 73-87.

Escuredo, O., I. Dobre, M. Ferndndez-Gonzdlez and M. C. Seijo.
2014. Contribution of botanical origin and sugar com-
position of honeys on the crystallization phenomenon.
Food Chem. 149: 84-90.

Escuredo, O., M. Miguez, M. Ferndndez-Gonzdlez and M.
Carmen Seijo. 2013. Nutritional value and antioxidant
activity of honeys produced in a European Atlantic area.
Food Chem. 138(2-3): 851-856.

Guler, A., H. Kocaokutgen, A. Garipoglu, H. Onder, D. Ekinci
and S. Biyik. 2014. Detection of adulterated honey pro-
duced by honeybee (Apis mellifera L.) colonies fed with
different levels of commercial industrial sugar (C3 and
C4 plants) syrups by the carbon isotope ratio analysis.
Food Chem. 155: 155-160.

Gundogdu, E., S. Cakmakgi and I. G. Sat. 2019. An overview of
honey: its composition, nutritional and functional prop-
erties. J. Food Sci. Eng. 9(1): 10-14.

238

Kanelis, D., V. Liolios, C. Tananaki and M. A. Rodopoulou. 2022.
Determination of the carbohydrate profile and invertase
activity of adulterated honeys after bee feeding. Appl.
Sci. 12(7): 3661.

Kim, S. G., 1. P. Hong, S. O. Woo, H. R. Jang, J. S. Jang and S.
M. Han. 2017. Chemical composition of Korean natural
honeys and sugar fed honeys. Korean J. Food Nutr.
30(1): 112-119.

Leigh, R. A. 2001. Potassium homeostasis and membrane
transport. J. Plant Nutr. Soil Sci. 164(2): 193-198.

Lim, D., M. F. Abu Bakar and M. Majid. 2019. Nutritional com-
position of stingless bee honey from different botani-
cal origins. IOP Conf. Ser.: Earth Environ. Sci. 269:
012025.

Sajtos, Z., P. Herman, S. Harangi and E. Baranyai. 2019. Ele-
mental analysis of Hungarian honey samples and bee
products by MP-AES method. Microchem. J. 149:
103968.

Solayman, M., M. A. Islam, S. Paul, Y. Ali, M. I. Khalil, N.
Alam and S. H. Gan. 2016. Physicochemical properties,
minerals, trace elements, and heavy metals in honey of
different origins: a comprehensive review. Compr. Rev.
Food Sci. Food Saf. 15(1): 219-233.

White, J. 1957. The Composition of Honey. Bee World 38: 57-
66.

http://journal.bee.or.kr/



	동일양봉장에서 생산한 벌꿀의 생산시기별 영양성분 비교
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	적요
	인용문헌


