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Abstract

To compare the characteristics between native and foreign bee heneys, we analyzed several parameters of honeys
by measuring pollen species, mineral content and K/Na ratio. Our results showed that native bee honey is higher
in the pollen species, mineral concentrations than foreign bee honey. The K/Na ratio of native bee honey were
increased 3.9~27.9 times than foreign bee honey. We could not detect Fe, Zn, and Al in all native bee honeys
by the inductively coupled plasma method. The present results suggest that the several parameters such as pollen
species, mineral content and K/Na ratio, were applicable for the identification of differences between native bee

honey and foreign bee honey.
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E(honey) S B8 (bee)dl] 23l FolA +4 He oz
7re QAR o) & o] &-3lo] AE Fol| o] &8l &
o} B il Aezd, gt oy ool 84S
Vet 2R 12 28 H971 S Woki-4).

oA AatEE B o] FH7F AR, e Ak
Wil wal EZF(native bee honey)¥ FE-E(foreign bee
honey)2 FE& ¢ Slth EZEL FUF Apis indica
FAB $2.2 vlwa AAQ] $oA & g53= e
2 ko] BA ¢ WA, FEE-L Apis meliifera Linne
7t Adehe Aoz U mepd EY FH7L GRS
THFe gt EFEE o 2EE AgEd vg ¢85
go] 2tomnf, g8 gk o3lEy] Aot Eg 1dd] Al
ok pEste] Bo| ALk gk gl Hls] A Aol
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AN 670Y o AIE EFTE 174E o] 431
on, FeEe AT Bufjdle ¥ 34E vuTteR
Abgetgdct. & Ade AH8-E F9] boucher specimen
AEY AFELANETEATA] BESN

5 &%

L 1A SHTE 1M 2 e gL FeHEn|
22 Z3743AA hematocytometer (Marienfeld, Germany)©l]
A yepd s1de] 8 ASStgen, S¢e gt F
FE 33 o] ASskArh

T Sepxopddy FEYol ofst o|2ME BN

Inductively Coupled Plasma (JCP-OES; Optima 2000 DV,
EVISA, USA)E °l&3tq u]BA &3 3315121, Wako
AfJapan)®] EFEHE FUs AFFAE AP o,
zt 5ol 3] HFe), o} (Zn), WHMn), EFV]E(AD,
Z4(Ca), ZB(K), YEFNa) 59 FFE 238l
(13). K/Na Ratio= = Se}2npd3 ZxHd) o &3
H Nao & dd K9 vl&S FIUTHS).
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ICP W& o] 83l EZE 9] Na(UES), KES),
Mg(PF2dl ), Ca(Z), A(ZF91%), Mn(87}), Zn(o}
), Fe(R)9] B4E EZE 1753} FE-Z 3504 g
Hotth AEE 7 949 e Ao gRrE A
2ol Aoz Ko FFo] #A Yl A& 4 ¢
AR e, EFBME D HE Al Mn, Zn, Fe7} 2%
3o AZHA gge, FEE A AEHAT
(Table 1). PI2HlEMg2 ETET o EolA & AolE
Hol|x] Iokom, Algof whe} oF 2~3uf P& g Ao)s}
Ae A2 Vel dA2 22 10 mgkg B30t 73
Po] Bxsly, B2 B¢ oF 27 mgke, A& A4E ¢
7 mgkge| F=Z VEIETE H(Ca)S EFTE v A
AR FeEAA A vehvde Aoz SIHA
E3EY A5 29 A58 AYstue o 10 mgkg ©]3}
2 Jelyton], k2B 79 < 48~80 mgke O 2k 5~10
ol A= A Jesth Cag 2% EFE 9 Axx
A Udehged, f2e] HA g Algrt de i, 13
o] AlZelM 65 mgkee] FAE VERARICE bk dlFE
F27} s UERdE A & 5 Atk Al9] B ESE
M B A RN HAZEo] HA g Aoz Yyt
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Fig. 1. Measurement of pollen numbers (a), and species (h) in
honey.
NB, Native-bee boney; FB, Foreign-bee honey.
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i okBazol A9 A¥o] AR AR BFoM HEEHE
A & F USITE MnY] A$E ZE AlBAA AE HA
U= AL 4 £ 9len, Zn ESFAM HEEA] &%t
3, FEFAA X 9~11 mgkgd] FEE HEol ES ¢
2 919t Fed A$%E EZE 1735 5 2300A ulg]
A% H3len, e 4 3% 25N AEHes 2E
o & gldth FREAM] Fe AE FEE F Fo] &

20 mg/kg, 78 mgked] T2 AEHUTE Nad ETEC

79 ok 5~40 mgked] FX 2 epd wbd, oFBEe] A4
o} 42~91 mgkg AEZ =/ Ve As & & Uk
K2 7%, dEo] 79 200 mgkg ©15H2 AEH Ao,
EZFo A%, 1719 ARE Aslne BZE A8} 200
mgkg ©1422 A& HYoH, 53] 158 Age] A5
F 800 mg/kgl A& VR ICPE ©] &35l Al
B, Ca, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Zn 59} t}< 0|3
AES BAF Aot oln] LREHAI(14), LA
EZ o)A Z45(77~178 mg/kg), PF LU 4(20~64 mg/kg),
ZH5(428~2218 mgfkg), FEF(13~62 mg/kg) 59 &S
grolgt Azk9)9} vlmste] B, 2 Agolr] n)gdso]
Hl&o] tha WA JeuE A& 4 Ik 71FE &
thggt @7 o 71905 0] Yehe Aol BojA],

Table 1. Mineral contents of honey samples analyzed by ICP.
Mineral content

Fe Zn Mn Al G Mg K Ma

NB.1 ND ND ND ND 39 88 204 53
NB2 ND ND ND ND 68 85 3109 274
NB.3 ND ND ND ND 63 84 3082 193

NB.4 ND ND ND 178 59 84 31 2

NB.5 ND ND ND ND 53 56 2969 12
NB.6 ND ND ND ND 356 83 3007 132
NB.7 ND ND ND ND 62 202 326 398
NB8 ND ND ND ND 68 13 2517 315
NB9 ND ND ND ND 189 262 4402 169
10 ND ND ND ND 03 10 2113 119
I ND ND ND ND 09 98 2114 99
2 ND ND ND ND 74 217 3651 174
3 ND ND ND ND 07 18 2275 189
ND ND ND ND 33 152 2232 337
15 176 ND ND 38 654 217 807 174
16 ND ND ND ND 69 128 141 259
17 07 ND ND ND 10z 242 395 89

1 182 93 ND 88 49 93 1586 9
B2 7% 13 09 114 592 173 1952 418

FB.3 26 85 0 32 809 67 XH§ 703
NB, Native bee honey; FB, Foreign bee honey.
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K/Na ratio

EFFE B vlg) 57149 ol & Aer &
214 glen], 53] Ko} Nao] ol 71 7 e A2
2 Basje] ith(15). Table 1914 ViEld ule} 2ol %
oM Fe, 7n, Al T°] ThF AZ He A& ¢ F oH,
b EZF e Mg, K §o] =4 vehvte A& ¢
F SIthFig 2). K/Na ratioE ©| &8 EZTEF FEEY
EAE v w3 A, K9 F#o] £33, Na9 o] B
Uebdg #9053t Ku 52 K/Na ratios A& o2
Fauo] Hjg) EFEo| ¥ EPd-E ERAEATHY). &
Aol T3k Aol AME FEEd vl EFEY EE
A Zo)M K/Na ratio?t =74 UEdS € F UNER
0]Z o] &3] EFH| vy FEHOZ AMEH 9T

< ST

2 o

shiol ok FHol Aol ztol & UERT K/Na H&
o] 39279 ¥l2 EFTNA F7Fe WA, Fe, Zn, Al
EZHM HEE A goith EFEY FFEL 7]
T332 oA mAHQ Apolrt A HAUY. EFE
£o]z ¢l viAe] A7|9FHel WiEH FAld] £ A7l
A &A% 3hEe] FF, K/Na ratio, 3 Fe, Zn, Al9] &l
5oz wig #3585 glede VU o9 2
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Fig. 2. K/Na ratio in Native-bee boney (NB) and Foreign-bee honey
(¥B).
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