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Abstract

To find out the difference between native bee-honey (NBH) and foreign bee-honey (FBH), quantification of
honey protein and investigation of specific protein in NBH were carried out by SDS-PAGE. Contents of ho-
ney protein in NBH and FBH were measured by Bradford and Lowry method. The contents of protein det-
ermined by Bradford method were 0.1~3.3 mg/g in NBH and 0.2~1.6 mg/g in FBH, and by Lowry method
were 12.9~45.7 mg/g in NBH and 15.8~27.1 mg/g in FBH. In order to investigate the distribution of bee ho-
ney proteins, the SDS-PAGE was performed. The results showed that molecular weight of the major proteins
in NBH and in FBH were 56 kDa and 59 kDa, respectively. Therefore, it was confirmed that the difference
between NBH and FBH can be identified visually by SDS-PAGE analysis. The major proteins in NBH and
FBH were purified through two step chromatography, and the obtained proteins were used as marker protein

in SDS-PAGE to discriminate NBH and FBH.
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Table 1. Quantification of honey protein by Bradford and Lowry method (Unit: mg/g)
Sample number Bradford Lowry Sample number Bradford Lowry

Al 1.3 26.1 BS 14 28.1
A2 2.1 30.3 B6 1.8 31.6
A3 L5 315 B7 33 45.7
A4 0.8 25.0 D3 2.0 33.1
B1 1.3 26.5 N E4 14 33.1
B2 0.6 20.3 I H2 18 28.9
B3 1.2 27.0 H3 2.4 339
B4 1.8 30.1 H4 2.0 329
Ct 1.6 28.5
D1 13 259 Mean +S.D. 20106 334454
D2 1.1 28.8

I El 0.8 24.3 nr K1 0.1 12.9
E2 1.5 30.3
E3 1.3 26.0 01 0.8 21.5
F1 0.9 259 02 0.5 17.1
Gl 1.5 275 03 0.6 19.3
H1 1.3 243 P1 0.8 243
1 2.5 37.5 v Q1 1.6 27.1
n 1.3 25.8 R1 0.2 16.6
12 21 30.3 R2 0.3 15.8
1K) 1.2 25.7 R3 0.6 184
14 0.9 27.3

Mean +S.D. 1.4+05 27.5+34 Mean£S.D. 0.7+04 20.0£4.0

"Native bee-honey harvested in 1995

“Native bee-honey harvested before 1994

*Native bee-honey harvested at Jiri moutain in 1995
“Foreign bee-honey
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Table 2. The effect of dialysis on quantification of ho-
ney (Al) protein

Method of Protein (mg/g)
quantification  Before dialysis  After dialysis
Bradford 1.3 1.0
Lowry 26.1 5.2
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Fig. 1. Analysis of honey proteins by SDS-PAGE. 1: Al,
2: Molecular weight marker, 3: O1, 4: A2, 5: A3, 6: A4, 7:
B1, 8: B2, 9: R1, 10: B3, 11: B4, 12: 02, 13: BS, 14: B6.
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Fig. 2. Analysis of honey proteins by SDS-PAGE. 1: B7,
2: C1, 3: Molecular weight marker, 4: P1, 5: D1, 6: D2, 7:
D3, 8: E1, 9: Q1, 10: E2, 11: E3, 12: R2, 13: E4, 14: F1.
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Fig. 3. Analysis of honey proteins by SDS-PAGE. 1: Gi,

2: H1, 3: H2, 4: Molecular weight marker, 5: H3, 6: H4, 7:
R3, 8: 11, 9: J1, 10: J2, 11: O3, 12: J4, 13:]3, 14: K1.
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Fig. 4. SDS-PAGE of stepwise purified honey proteins
by ion exchange chromatography. 1: Molecular weight
marker, 2: I1, 3: 11 (after DEAE-Toyopearl), 4: 11 (after
Butyl-Toyopearl), 5: R1, 6: R1 (after DEAE-Toyopearl), 7:
R1 (after DEAE-Toyopearl).
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Fig. 5. SDS-PAGE of purified and non-purified honey
proteins. 1: Molecular weight marker, 2: Purified 11 pro-
tein, 3: 11, 4: O1, 5: B1, 6: 02, 7: Purified R1 protein.



rd-u -]710:15._ o]_a_ql. 5}:1;_,] b ] 5

A sy PERkE & 4 9l
olgl A AAY EFF3} ofEFo FQ ciwmae
< w3}y 2§ SDS-PAGES]
marker 24} o]-8& 4= gldu}. &, 31t} 3= A
2ot AR T o] Fo chiA s @A A7) Fst
of BE2EQlA] oFpEAdAE FAF 5 = marker
24 o] &3 4= 9ldv}. Fig. 5= o[ & (Ao E v
o Fa1 glch.

'Uq'

M=xH
52 o] 9ol AL el 2l
shie] 24 of 37} 5l ofu
72 &8t A8 1.0g-g 0.5 mL
o] 1A1¥#-2](10,000x g, 10 min)3+
Azk QA pelsha] ek shag 3
W7 B4E ARE s HBo195E 3
o ] éﬂr shio] A|A = A dow dhale] e
2} g W oldet Ayl Fo] T3
°1—Er Vlzl %og o 5 slddek ole H7|dEA
o] 22| gel?] pored o} chul Aol &g} of 5
uhaf sk wab oluje} ol f-Eol 9= vy
o| ko] oJF=7| wFolct A7|dE F Fel gel
2] wellg A Hyl shiteo] A 9lg-& i’&%_" 4 9l
sleh. webal 7f3zsk 719
Soff Eafsle S AR R
I5A & o 5 olck
Polyacrylamide gel-& L
gele] ¥ wge] oErjele] 2 e ot
ok %, A4 Be] 2ol Aol EEET P
g b 2 delsb) flstel HUe gel’s
Zol|a H7jed5o] o]Folxo} gt otellA] E2i&t
5133’4} o]:)é_go] %‘.E] r;hs,lgzl_g_ o] &5} acrylam-
ide®] FE& WsAA b T thllAoe] 74 A X
2= 278 Fasidct 2 A2 10%2] gel2 A7)
0350 H‘} 7/1 ] b uio] _a.o]{g],jy_ 2-]7]0:l£ 5 ;\],j;r_
Felx follhe HollY 7H 3§
22 gho] k.

M

i of o OHl
oftt 1
>

N

i

i

~ ou
o

2

L]
1.

=2 )

e j
to to 4> o
fa

£
4 oL

o B X N e o Lo
m%i
E e
.‘L
i

“a
offt
o
tlo
2
Ll
L Lo
o
o
_8_
ir
m’d

olga WrldE Al

¢

-{N

Alx-lo] ol = ﬂLuJ

A3 2L 01-33 mggo|od T FHBE 0216
mg/g e 8 BEETo] ofiFo childglakuc] 23S
&old 4= olgdeh e A Hrjed s S o
S3lo] g3lgt HEe] chlAl patterng A 2
7 BEZET of BT 78 chilale *‘v'—x}?’b] s
56,000 Das}h 59,000 DaS.2 xpo]7} 91 S-& a3}
o} #3138 B BT of S EA Q% A#E
ello] o] 5 whilzle] EEmial opRulol Me)H i}
olol o|s| A el dri2 Arks|gic). it o] F
£ chulale T oA 9] chromatography-& £-3) A 23}
dod, A 9 il AL E3gs) ofiEs F
W& 4= 9)= SDS-PAGE®2| marker24] o] &% &= g}
ot nelx e 58 oA A Reldlr] YA
£ 10%2} gel 5271 714 A ghalgl oo o] yhl S o)
Sate] E3ua) ofBES AS3ln ANH o Y
& 4= 91l

Liﬁ.ﬁmﬁ_

£ T 1996 2R 71480 A7) 2K
ol oJate] o] Foiz] ge) QA olo] ZHA=
e}

2 #

1. Lee, D.C,, Lee, S.Y., Cha, S.H. Choi, Y.S. and Rhee, H.
I.: Characteristics of native-bee honey harvested in Kang-
won area (in Korea). Korean J. Food Sci. Technol.,, 29,
1082-1088 (1997)

2. Lowry, O.H., Roserbrough, N.J., Farr, A.L. and Randall,
R.J.: Protein measurment with folin phenol reagent. J.
Biol. Chem., 193, 265 (1951)

3. Laemmli, U.K.: Cleavage of structural proteins during
the assembly of the head of bacteriophage T4. Nature,
227, 680 (1970)

4. White, J.W. Jr. and Kushnir, I.: Composition of honey:
protein. J. Agri. Res., 6, 163 (1967)

5. Han, J.G., Kim, K., Kim, D.Y. and Lee, S.K.: Com-
position, the changes of diastase activity and hydroxy-
methylfurfural content during storage of the various ho-
ney samples (in Korean). Korean. J. Food Sci. Technol.,
17, 155-162 (1985)

6. Kim, B.N., Kim, T.J. and Cheigh, H.S.: Free amino acid,
sugar and enzyme activity of honey harvested in Kang-
won area (in Korea). J. Korean Soc. Food Nurmr., 23.
680-685 (1994)

7. Lee, C.Y. and Kime, R.W.: The use of honey clarifying
apple juice. J. Agri. Res., 23, 45 (1984)

(199744 6 169 %)



