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Abstract

In order to examine the quality attributes of native—bee honey, proximate composition and mineral
components were analysed by atomic absorption spectrometry, ion chromatography and high per—
formance liquid chromatography. The analytical results showed that native-bee honey is higher in
the contents of crude ash, crude protein and diastase activity than those of foreign-bee honey. The
principal mineral components of honey were Ca, Mg, Na, K and Cl, which showed that almost all
the mineral components were contained higher in the native—bee honey than the foreign-bee honey
samples. When we calculated K/Na ratio, we could make a clear distinction between native—bee
honey and foreign-bee honey. The K/Na ratio turned out to be more than 10 in 6 samples of native-
bee honey, whereas the ratio of foreign—-bee honey showed up less than 1.5 in all 3 samples.

Key words: native-bee honey, foreign-bee honey, mineral components, K/Na ratio

M B
HW2e Fuo] Rolye Al AFEe] o}Rd
72 ol o] 45H A A E o2 1 71 90] AR A}

9] o) A7A| Aze et ¢ g, o) kgl ¥
22 2oy YaiAe 53 560509} E-& 2o} 25000
km o]AHE do} thiol ghcl(1).

Ty alo) &3l 259 FHE 8 20004F =
A gk, ALkt AAA 1A} e HEL TUF
) Apis indica FAB. 17983} A %<l Apis mellifera
Linne. 1761 274 A2 <& slch2).

A FE-L Sevtetol A AFFolet Belte AL
2 oZ ojd £72 ¥y ur} $£UFHe| £43)
AA o] o2 AA ol G N5 E W
sl WEA o] AjoFFEo] HYAalgt B-& FE-Felet ¥
2ot FEETLS 5AN TY AV E ol &3te] UA
3 AgolA AYEAY, DYo] FHT AGLR o]

K 2

"I‘o whom all correspondence should be addressed

ol ztr] gzt

FFEL Setetel A e AloFste] & AAF
0.2 AofEd vd AdAo] st A, sl ol
g 23t o] obs] UL o] AL W ool]l, MYF
AA B2 A wiotriz BFo] «*5E 7 A
& Abgo| At AleFS ok i o8 -Fol sleh B4
Fo] QYA W EL EFFolg) e, ¥, A&, 7t
, g AA B3 ARS A{-EA Setoide 3
7, AR AL Adel 5 A S8
ol AAtspo] A m, o 7kA] B A9 o]
E§=9 ol7] dEdl AL GaAg Ao}

A $2rtetelA] s A Fo] Y ¥ ofz}
AANZ & ArFsted i 7)R] el ge] gol HE
2 Qakekol] i E2Fe A4k v go] HH golA|

K-
=
K-
=
o



K/Na Ratio® °]4% EZE3 oh4¥9 $4 54 vl 673

AA o), B %ol EEEL JFOZ UAje
] Ao BEFE A& £8.& A% Fols=
wpo] 7| o] BEFo] PEF ur}3~5
W ARez AdEa dE Aol
ol9} & Aol W, EEF] AFIPAHL
e O ELE DR E L BES e
A 93 HAR FAEE FRET S 445
2 9le] 2 EE T AR 0E o] v
L& AAolr}
B APl e BEE FRT o3 5L
Bl BASS T, 15 EEET GBE AololA 7}

l‘-|-4rlr'}'~1
NI
w_-rtr

N O

L)

_

¢

7](Bich Kjeldahl 322) & o]-4-3te] 543190 .= Hyd-
roxy methyl furfural(HMF)# pH, #-2]4LE, & 4%,
lactone, proline, diastase activity 52 AOAC(4)2] ¥

ol we) BAsA

27|48 £ Cu, Fe, Zn, Cd, Pb &2 &4

J2AZN Y T (B) ¢ ZH A E& wie
2 sto] A 2894 2Ag F atomic absorption spec-
trophotometer(Varian Spectra AA-300A)E Z+7+9)
71 Bl Al 2ETAA A 7 AL 5
713+ S A sk

FoA 3 2o BolE 7] % K9t Na
o) Fegu) § o83t BFELS AT 54 Hot 2I|M% % Ca, Mg, K, Na, Cl, POs, SOs &
Bz skgdeh, ato| B4

R

MNE

23Ae) 37 FHMHD)FH ERMEHB), T
AW (GH)H EXH(GT), E8F +EHF QW) 28]
I BT 52U (KO) S-ollA] 1993+ 39 ¥ 99 4}
olo| del-g F-F3tx| Y Abokd BEEE 64 HWA
A A Fd s, ot F A2 ollA EEA(80um) S
o] %3 U3 A& FAMBER A4-3tgdc) =3t 5
£ oM HWHE), AAT Hshd(B), Tl 25w
(GB)A A Aatslo] oddw] o2 A ofgatstE 3

g sl Ay giate g slydr} o] & HEL 4°C
Wabmel Agsbds "o et A-Estgnt.

A& 1g& A %3] #3 HPLC grade H:0°) ¢
100ml2 AL F millipore o3 337)(0.45um) 2 o Tk
o] £ ion chromatography % A1ZE4Y o2 el
Dionex IC 300& o] §-3lod ofo]-&3} &oj&o) 5714
#-2 7247t Table 19] &4 27 o2 EAM3tg e, §
2 Dionex AL-450 data system2 AH-&38}e] o] %
o7 Aalslgrct.

Aot U T

Glucose, fructose, T& % H|E

MEL AGANE Tl A1 B 3 EFER
A FA3EL ek 9] glucosest fructose L] 1 8
o)}, B Ao AF4-% A 72| glucoses} fructose ¥
aob HPLCE o]-4-3le] ¥4}l =+ 2L chromatogram
2 Fig. 13} 221 glucose, fructose, =3 ==} 8

Al ge) v il%';—-?: 4!%%’—& o] Hhgel ost & AT A e Table 29 ek EFE-2 glucose
of 233}g].00], 32 20°Col 4| Abbe ZAA(Richard- 2] §%¥e] T 29.3%, fructose®] Fek-& BF 37.7%
Jung ABBE Mark I )i ZHES % g Fpraad FuEhlled, e 578 ot EFEHB)S 9E
Xl whel Fetgei). 2duge shaa A5 EZEE) w3 fructose FEFe) - Fol L2

Table 1. Operating condition of the ion chromatography used for the analysis of cation and anion

Cation Anion
Guard column Jonpac—CG 3 Tonpac— AG3
Separator column Tonpac—CS 3 Ionpac—ASG
Eluent 25mM HCI/0.25mM DAP-HCI 1.8mM NayCOx/1.7mM NaHCO3
Flow rate 1.0ml/min 2.0mlV/min
Sample loop volume 25y} 25p1
Suppressor Cation micro membrane(CMMS) Anion micro membrane(AMMS)
Regenerant 100mM TBAOH 20mM H2S04
Regenerant flow rate 10ml/min 5ml/min
Detector CDM 1 CDM 1
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Fig. 1. HPLC Chromatogram of carbohydrates in native-
bee honey samples.
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Table 2. Contents of glucose, fructose, moisture and specific gravity in honey samples

Honey Glucose(%) Fructose(%) Moisture(%) Specific gravity(20°/20°)

Native-bee honey NW 285 36.7 19.2 1.3938
KO 30.7 35.6 20.4 1.3674
HB 29.2 40.8 20.1 1.3740
HD 305 375 205 1.3605
GG 28.2 384 180 1.4169
GT 28.8 369 185 1.4076

Mean*SD 203%+1.0 37718 195%1.0 1.3867£0.02
Foreign-bee honey GB 343 372 188 1.4018
JB 35.7 36.2 18.7 1.4041
HE 317 373 204 1.3676

Mean*SD 33920 369106 193%1.0 1.3911£0.02

NW: Namwon-Woonbong, KO: Kwangyang-Okryong, HB: Hwasoon-Bukmyon, HD: Hwasoon-Dongmyon,
GG: Gurye-Ganjeun, GT: Gurye-Toji, GB: Gurye-Bongbuk, JB: Jangsung-Bukha, HE: Hwasoon-Eseo
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Table 3. The proximate components of honey samples

Hone Crude Crude HMF” y  Total acidity  Proline DA?
¥ ash(%) protein(%) (mg/kg) P (mea/kg)  (mg%)  (unit)
Native-bee honey NW® 0.29 0.34 131 395 197 114 32.8
KO 0.23 0.24 81 403 238 146 245
HB 0.38 0.30 89 415 199 124 411
HD 0.33 0.25 39 431 139 112 24.8
GG 0.35 0.28 104 3.83 248 15.2 396
GT 0.27 0.25 55 396 248 16.7 27.3
Mean*SD 031+0.06 028+0.04 84%34 404%017 21.1+42 136+22 317%74
Foreign-bee honey GB 0.08 0.16 119 405 115 20.6 164
B 0.10 0.11 205 396 179 141 152
HE 0.15 0.13 102 405 127 146 194
Mean+SD 0114004 0134002 142+55 402+005 140%*34 164%36 17.0%22

Hydroxy methyl furfural

DDjastase activity(g starch converted per 1g honey/h at 40°C)

I5ee footnote of the Table 2
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Table 4. Mineral content of honey samples analyzed by atomic absorption spectrophotometry (unit : mg/kg)

Honey Zn Mn Cu Fe
Native-bee honey Nw? 0.27 151 0.69 4.72
KO 1.31 0.09 033 5.58
HB 0.41 0.65 0.47 435
HD 0.97 0.23 0.33 5.81
GG 0.64 0.38 054 364
GT 0.82 0.19 0.79 3.19
Mean*=SD 0.74+0.38 0.52+055 053%0.19 450*1.0
Foreign-bee honey GB 270 0.79 0.33 6.06
JB 151 0.67 0.78 4.08
HE 155 1.29 0.48 11.20
Mean=SD 192+0.68 0921033 053%0.23 7.11%37

YSee footnote of Table 2
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Fig. 2. IC Chromatogram of the cation compounds in honey samples.
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Fig. 3. IC Chromatogram of the anion compounds in honey samples.
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Table 5. Mineral content of honey samples analyzed by ion chromatography (unit : mg/kg)
Honey Ca Mg K Na Cl PO, SOy
Native-bee honey Nw” 178 64 661 36 750 85 126
KO 78 25 776 60 233 2.7 91
HB 166 23 2218 13 395 7.4 9%
HD 168 49 637 62 278 55 72
GG 103 20 428 38 284 6.6 87
GT 175 38 57 42 780 4.0 66
MeantSD 145+43 37t17 930648  42*+18  457+247 58%22 90+24
Foreign-bee honey GB 1.1 89 162 139 196 2.7 3
JB 0.8 9.1 153 114 169 07 2
HE 19 12.3 296 205 431 1.1 49
Mean*SD 1306 101%£20 204*80 153+47 265*144 15*1.1 1827
YSee footnote of Table 2
Table 6. K/Na ratio in native- and foreign-bee honey (unit : mg/kg)
Honey K Na K/Na ratio
Native-bee honey Nw! 661 36 183
KO 776 60 129
HB 2218 13 170.6
HD 637 62 103
GG 428 38 11.3
GT 857 42 20.4
Mean*SD 930648 42+18 40.6+63.8
CV% 69 43 157
Foreign~bee honey GB 162 139 1.2
JB 153 114 1.3
HE 296 205 14
Mean*SD 204+80 15347 1.3+0.1
CV% 39 31 8

YSee footnote of Table 2
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