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Abstract

This study was carried out to investigate the quality characteristics of various honeys originating from different sources,
and to identify factors potentially useful for distinguishing the honey sources. The sugar composition, moisture content and
total acidity of twenty six honey samples were analyzed. The moisture contents were lowest in honeys from Acacia and
were not greatly different with regard to honey sources. Fructose content was highest, followed by glucose, sucrose and
maltose in all kinds of honey. Sugar composition did not show any reliable criterion useful for identifying the sources of
honey samples. The fructose/glucose ratio did not differ among samples, however the ratios in honeys from Acacia and
Chestnut were higher than honey from poly floral sources. The total acidity of honeys ranged 10.30-12.45 meq/kg regard-

less of the source, thus acidity is not a useful criterion for identifying the honey source.

Key words : honey sources, sugar content, moisture content, total acidity, glucose/fructose ratio
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pH &3
pHT Electrode pH meter(HANA pH 210, Hana In-
struments Co., Italy)Z2 Z43A}.

= Id 2N
2% ] e det AR HE §d TEE
2%%Z 848 & 045 pm membrane filter(Millex-HV 13

mm, Millpore Co., USA)Z <o]3}3}o] A|d-gHo g 51Y
o} Alg8-ol 20 uLE HPLC(Waters 510, Waters Associ-
ates, USA)°ll F9dste] B8t E4212 o] 5442
CH,CN/dH,0=75/25, #%-< 1.2 mL/min, A&7]< RI
detector(Waters Differential Refractometer 401, Waters
Associates, USA), Data Module(Waters Data Module 746,
Waters Associates, USA)E ©]-&3}e] 1243519 Th(Korea
Food and Drug Administration, 2007).

Area of sample = Volume of sample (mL)

S %) =
ugar (%) Area of standard  Volume of standard (mL)
Amount of sample (g)
1
Amount of sample (g)>< 00
& MEEj
AEE AOAC B4 W} WE 10 g& 75 mL 557

|| o] 0.1 N NaOHZ pH 8.57} € w712 A5}
free acidityS 2743}, 0.1 N HCIZ pH 8.3°] = uj7}
Al A4t Lactoned] e 274, olE 3 g F
Ao 2 3FYTHAOAC, 1990).
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FRES 243 Avs Table 13} 2t} Follx ¢} 7o)
o}FAJo} Eo] FREBELS 21.65-35.35%0]3 0™ W He]
GRBHEES. 20.4-2545%0)91, BEE B 7= 16.50-
2270%9) TEEHFS Ao H8 L 16.40-42.40%
2 Vel RS Abolzh B9ttt

Lee 5(1997)2 ZAAGA 8¢ BEF o] 58 ¢
FEIE 16.70-23.00%2 VEPRGTIT 3}, B 2139 A

Table 1. Moisture contents in various honeys from different
sources

Samples”  Content (%) Samples Content (%)
Acacia | 24.75+0.177 Chestnut 1 20.40+0.141
Acacia 2 23.50+0.000 Chestnut 2 20.60+0.106
Acacia3  21.65£0.106 Chestnut 3 20.90£0.141
Acaciad4  22.35x0.106 Chestnut 4 25.45+0.318
Acacia 5 24.30+0.141 Chestnut 5 24.00+0.353
Acacia 6 35.35x0.035
Acacia 7 23.40+0.035
Poly floral 1 ~ 16.40+0.071 Native Bee Honey 1 16.500.106
Poly floral 2 34.85+0.106 Native Bee Honey 2 18.30+0.106
Poly floral 3  26.10+£0.071 Native Bee Honey 3 22.70+0.035
Poly floral4 17.40+0.141 Native Bee Honey 4 20.40x0.141
Poly floral 5 19.55+0.106 Native Bee Honey 5 21.40+0.106
Poly floral 6 42.40+0.636
Poly floral 7 20.65x0.106
Poly floral 8  23.10+0.071
Poly floral 9  23.65+0.106

USamples are honeys originated from Acacia, Chestnut and Poly
floral, and Native Bee honey.
YMean=S.D.
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3ol Mo} go] olylrlo} Hof pH 4.60-4.87, §F H2
5.40-5.61, EF H& 423497, &3} & 4245495 1}
it Kim# Rhee(1996)F EE #¢] pHY 3.83-4.15,
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Table 2. pHs of various honeys from different sources

Samples" pH Samples pH
Acacia | 4.78+0.00% Chestnut 1 5.40+0.04
Acacia 2 4.75+0.11 Chestnut 2 5.56£0.25
Acacia 3 4.84+0.07 Chestnut 3 5.42+0.00
Acacia 4 4.87+0.28 Chestnut 4 5.61+0.05
Acacia 5 4.65+0.28 Chestnut 5 5.60+0.22
Acacia 6 4.60£0.11
Acacia 7 4.63+0.04
Poly floral 1  4.24+0.25
Poly floral 2 4.5520.28  Native bee honey 1 4.53£0.04
Poly floral3  4.52+0.04  Native bee honey 2 4.97z0.11
Poly floral4  4.86£0.01  Native bee honey 3  4.89+0.28
Poly floral5  5.49+0.11  Native bee honey 4  4.63x0.22
Poly floral6  4.56+0.00  Native bee honey 5  4.2320.28
Poly floral 7 4.66x0.01
Poly floral 8  4.47+0.03
Poly floral 9 5.02+0.00

USamples are honeys originated from Acacia, Chestnut and Poly
tloral, and Native Bee honey.
“MeansS.D.
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4.3-7.3%, maltose 0.48-1.9%, &3} #o] GzAL &3}t &
SHE AJBFTE fructose 29.7-39.2%. glucose 24.6-30.8%,
sucrose 2.8-10.6%, maltose 0-3.8%E ThFa}A| Vel on
o199l WYl AEE BE WEA) B8 § 24 3
fructose®] o] 7HE =

Lee 51997} fructose 32¥o] EZ HollA 36.6-50.0%,
UE FolA 38.0-463%% EF ¥ FB F BT O
A EElo] ARSH glucoses EE EollM 40.5-56.4%,
OFR oA 38.1-52.6%, sucrose 3HFS A F 3}y
o] ofg H& ckoll o™ maltoser EE FlA 1.3-5.5%,
Fe EollM 2.0-6.8%F et EFTH 5ol 124 £
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E #3F gke] monosaccharides] fructose(0.1%), glucose
(5.9%) T HET o e =} & [ F gHe
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u} ol 471319 Aelo 218 Zlo g A o) 3
3} E 8-S sucrose?] FeFo] 41.8%0)1L fructoser= 0.1%,
glucose™= 5.9%= fructose?} glucoseE T3k FrET} 74)
e B2 sucrose®] FFHS Ve, ol g8 A
& o] A& 7|74 T8 AR 2EA] Eala Add
Ao AZEoA) &, 3 & sHS &5 Ha ¥
wolgt 44d 4 gt}

aYEE wed F 24 FTeEE 2 E44 &
sucroseQ) A FI ¥ sucroseQlA] EE = JUgeH we
sucrose3r -2 invertase®| 23l glucose®} fructose® Z3}
=7] ol LRSS gty B & Qi)

S WE) 3+ fructose/glucose ratiox. Table 39|
YEATE. Tl A9} Zo] ol7hAoF E9] fructose/glucose
ratio 1.24-1.62, ¥ #9] fructose/glucose ratio= 1.61-
2.15, B 9] fructose/glucose ratios 1.09-1.73, &3} &
9] fructose/glucose ratio= 0.02-1.512 T}FeHA) Vepydth
Han 5(1985)8] d7to) &b ol7fAlof &9 fructose/
glucose ratioe 1.32, BF #9] fructose/glucose ratiow= 1.18,
EF 9] fructose/glucose ratio= 1.09-1.392 ER}A B
A3 A3 B} v JETh E Al W B2 of
Fhrlo} &, A3t F EE Byl g AASE fructose
o] glucose FFHET =0} fructose/glucose ratio”} T}
& HEE B4 = VT olFtAlol & F Ao
2 t& oo} & AlZHT W& fructose/glucose ratio
£ YEH o}FhAlo} & 2(1.24)E oMo} B A9
fructose/glucose ratio Hth= 3} & |, 2, 4, 63 A3
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Table 3. Sugar contents and fructose/glucose (F/G) ratios in various honeys from different sources

Samples® Fructose (%) Glucose (%) Sucrose (%) Maitose (%) F/G
Acacia 1 39.520.04” 26.7+0.13 3.2+0.02 1.1 £0.03 148
Acacia 2 38.210.63 30.8+0.03 3.8£0.03 2.3 £0.06 1.24
Acacia 3 43.3£0.03 28.3+0.01 3.6+0.02 1.0 £0.13 1.53
Acacia 4 40.9+0.13 26.5+0.13 3.6+0.02 0.9 £0.03 1.54
Acacia § 41.0£0.13 26.7£0.03 2.7+0.13 0.89+0.13 1.54
Acacia 6 40.8+0.02 27.2+1.56 3.9+0.07 0.98+0.21 1.54
Acacia 7 40.1+0.03 24.7+0.07 5.3£0.13 1.0 £0.08 1.62
Chestnut 1 36.7+0.03 22.8+0.07 8.1+0.13 4.1 x0.21 1.61
Chestnut 2 38.7+0.03 20.8+0.08 6.9+0.04 3.9 £0.07 1.86
Chestnut 3 39.6+0.21 20.9+0.07 5.7+0.13 1.9 £0.04 1.91
Chestnut 4 42.2+0.13 20.1£0.02 5.9£0.07 N.D¥ 2.10
Chestnut 5 42.3x0.08 19.7£0.03 4.7£0.02 0.94+0.06 2.15
Native bee honey 1 36.6+0.93 33.5+0.07 4.9+0.07 0.98+0.06 1.09
Native bee honey 2 39.2+0.02 29.7+0.24 6.0+0.02 1.7 £0.13 1.32
Native bee honey 3 38.1+0.07 22.0+0.06 7.3£0.07 0.48+0.02 1.73
Native bee honey 4 35.9£0.03 33.2+0.13 4.320.09 1.9 £0.13 1.08
Native bee honey 5 37.3+0.03 25.0+0.02 5.6+0.13 1.9 +0.03 1.49
Poly floral 1 34.2+0.24 26.5+£0.07 10.6+0.24 3.8 £0.08 1.29
Poly floral 2 33.0+0.07 24.9+0.06 3.9£0.07 N.D 1.33
Poly floral 3 39.2+0.24 25.9+0.06 4.9+0.04 N.D 1.51
Poly floral 4 36.1+0.04 29.9+0.24 6.2+£0.08 2.3 +0.21 1.21
Poly floral 5 36.1+0.06 25.810.08 7.4+0.04 2.7 £0.08 1.40
Poly floral 6 29.7+0.04 24.6+0.24 2.8+0.06 N.D 1.21
Poly floral 7 34.5+0.08 30.8+0.93 4.4+0.21 2.9 10.03 1.12
Poly floral 8 0.1£0.03 5.9+0.07 41.80.04 9.4 +0.06 0.02
Poly floral 9 35.7+0.08 24.810.04 5.7£0.21 1.9 £0.03 1.44

USamples are honeys originated from Acacia, Chestnut and Poly floral, and Native Bee honey.

YMeanzS.D.
IN.D: Not Detected.
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£ 2 Ao=E Yt
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HE A3 73 B9 fructose/glucose ratio] H- 1.31
o|Fgtt. ¥ B3 BEF E9| fructose/glucose ratio?] it
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= ARG "delo] EY olFlrol & 10] 148, E
Z & 59 78t F 971 42F 1.49, 144 fructose/glucose
ratio®] FASF A5 U= F fructose/glucose ratiocs =
L& e 71Fo g rldle BEsitar ezt

HHo| & Lz (Total acidity)

FR7F 98 449 HE AEE F43 Zi= Table
49} 2t} Ho M9} 3Eo] olFtAlel Eo] & e 10.30-
11.45 meg/kg, ¥ 9] & A=E 1145-11.90 meglkg, E
% 29 F =T 10.80-12.40 megkg, H3t Eo| F 4t
T 10.35-12.45 megkgE WS TR FHle] vk
SHAl JEbstth. Fe] pHoF Abee] Ws} tha dAEHA]
e A e wet F &l I e vkt &
g, olu)ieit Foll o8t AFdgol 7RISk AR A
ZHEch. Chung 5(1984)y2 3 E9 F =7} 23.8 meg/
kg, oF7tAlo} ol & A% 105 megkgolghil e
o Murat $(2007)8] A7olxE ) 2o A7) 36.7¢1.9
o]2lth. Cho$} Ha(2002)E olFtAlo} el & s 70.

Table 4. Total acidity in various honeys from different sources

Total acidity Total acidit
Samples” (mea/ke) Samples (meqke) Y
Acacia | 10.30£0.000®  Chestnut | 11.50+0.071
Acacia 2 11.25+0.087 Chestnut 2 11.90+0.283
Acacia 3 10.75£0.177 Chestnut 3 11.45+0.106
Acacia 4 11.45+0.318 Chestnut 4 11.50+0.000
Acacia 5 11.0520.106 Chestnut 5 11.85£0.247
Acacia 6 11.40+0.071
Acacia 7 11.45£0.318
Polyfloral 1  10.50+0.071 Native bee honey 1 11.45+0.035
Poly floral 2 11.1520.106 Native bee honey 2 11.1520.672
Poly floral 3 10.95+0.035 Native bee honey 3 12.40+0.283
Poly floral4  11.25+£0.106 Native bee honey 4 10.80+0.071
Poly floral 5 10.50+£0.283 Native bee honey 5 12.20+0.071
Poly floral 6  12.40+0.071
Poly floral 7 10.70£0.000
Poly floral 8  10.35+0.035
Poly floral 9 12.45+0.106

USamples are honeys originated from Acacia, Chestnut and Poly
floral, and Native Bee honey.
MeanzS.D.
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ueir 2 APl FHS et ook B F 2%
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T AeZ Uit F Axs U #@de v)Fe] E 5
ok g
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L 7
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Y 7FsAE FAYE] fiste] optrlol & T, &s)
Z ol W E N ES E TN F 20009 ABE o%
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< AR

O 8 FEFE oo} Bol 7H wiskoy), U
of M& ApolE vfEhlA] AUt F 24 F fructosed]
grekol 7 910 H, glucose, sucrose, maltose®] 08
=3t 7 AECE Do wE Aelrt JehA kst
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