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PROTEINS IN HONEY
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OZET: The protsins of honey from south-eastern Anatolia were identifled by sodium dodecyl sultate-polyacrylamld get electropheresis (SDS-
PAGE). It was found 12 protein bands In various honey samples. The molecular welghts of these proteins were determined approximately
betwaen 22,000 and 75,000. Also, determined In the honey samples were hydroxymathylfurfural, diastase number, invert sugar, sucrose,
proline, moisture, free acid, pH, iactone and ash.

ABSTRACT: Glineydofiu Anadolu bdlgesinde teplaniian bal éeneklerindeki protelnier sodyum dodesil siilfat poliakrilamid jel elektroforez
{SDS-PAGE} metodu ile balirtend, Bal Srnekletinde molekil agirid yaklagik 22.000 - 75.000 arasindz olan 12 farkll protein bandr géralda.
Ayrica bu bal drneklsrin hidroksimetilfurfural, diastaz sayiss, Invert geker, sakaroz, prolin, nem, kill , serbest asit, pH ve lakion deJetleri de
tayin edildt.

INTRODUCTION

Honey is a complex natural product, made mainly of carbohydrates and water, but containing a large
number of minor components of which only a fraction Is known. The composition of a particular honey sample
greatly depends on the composition of nectar whence it originates. Honey contains about 80 different
components and 95 to 99 per cent of the total solids are sugars(QUPTA et al., 1992). Besides glucose and
fructose , honey contains protein, amino acids, enzymes, organic acids, mineral substances, pollen and other
substances(CRANE, 1975). The studies on physical and chemical propertles of honey produced in different
countries have been reported by many scientist (DONER, 1977 ; THRASYVOULOU, 1986 ; SINGH et al.,1988 ;
SANCHO et al.,1992 ; RODRIGUEZ-OTERDO et al.,1994).

It has been known for mariy years that honeys contain a small and variable amount of protein. The
protein content could prove useful of the adulteration and misrepresentation of honey (CROFT et al.,1986). It
contains approximately 0.2% protein (WHITE et al.,1978) of bee and plant origin (LEE et al.,1985). Other a
scientist has reported the protein content range 50-200-mg/100g in honeys (BOGDANOV, 1981).Also, 19
protein bands were detected in native honey by SDS-PAGE (MARSHALL et al.,1987).

In south-eastern Anatolia the honey s all blossam(ﬂoral source), and honey production in this region is
about 1,000 ton per year (ANONYMOUS, 1997). Honey in south-eastern Anatolia has been studied previously
(BOZKURT and AYDOGAN , 1986 ). Proteins in honey, however, has not been investigated until now; hence
it seemed of interest to determined this parameter.

This study detected the proteins bands In the south-eastern Anatolla honeys by SDS-PAGE and
Coomassie Brillant Blue staining. Also, determined In honey samples were invert sugar, sucrose,
hydroxymethylfurfural (HMF), diastase number, free asid, lactone, pH, ash, proline and moisture.

MATERIAL AND METHODS

Samples
Seven different honey samples(iloral source) were collected from beekeepers in  south-eastern
Anatolia. The honey samples were prepared by straining the comp honey at room temperature.
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Sample preparation
10 g sample was diluted 10 ml distilled water, thoroughly mixed. This mixture was dialysised and
lyopholizated respectively. Then, sample-denaturing solution (0.2 M HPO-2y/H,PO-4. pH=7.5 containing 2%

(w/v) SDS, 5% (v/v) B-mercaptoethanol and 20% (v/v) glycerol) was mixed sample with an equal volume,
heated at 90 CO for 10 minute.

It used that proteins as standard; bovine albumine(66,000), egg albumine{48,000}, glyceraldehyde-3-
phosphate dehydrogenase{36,000), carbonic anhydrase(29,000), trypsinogen(24,000), trypsin inhibitor
(20,000) and - lactalbumin(14,000). The standard proteins have been provided from Sigma Chemical Comp.

SDS-PAGE

The samples were loaded in gel (polyacrylamide, bis-acrylamide} and electrophered at 8 mA/gel for 5
hour in 0.1 M HPO2,/H,PO4 containing 0.1% (w/v) SDS. The electrophoresis gels were soaked for 2 hour in
0.025% Coomassie Brilliant Blue, 50% methanol, 10% acetic acid, and the proteins were detected using the
destain strategy of acetic acid-methanol-water (1:0.5:8.5)(LAEMMLI, 1970)

Chemical analysis
Invert sugar, sucrose, HMF, diastase number, free acid, lactone, pH, ash, proline and mofsture were
determined by standard methods of the Association of Official Analytical Chemists (ANONYMOUS, 1990).

RESULTS AND DISCUSSION

Coomassie Brilliant Blue stained SDS-PAGE proteins bands of the honey are shown in Figure 1. In
samples analyzed 12 cleérly distinctive bands were reproducibly detected following SDS-PAGE {Figure 1).
The moleculer weights of proteins were determined to be approximately between 22,000 and 75,000. The
maximum nurnber of protein bands was found to be 7 in the third sample, and the minimum number of protein
bands was seen to be 1 in the second sample.

In literature, various protein
bands have been detected in honey. In
previous studies the number of protein KW,
bands is seen to vary; for instance, 6 ¢
protein bands were found by DOLINSEK -
(1981); 11 protein bands by CROFT et
al. (1986); and 19 protein bands by
MARSHALL et al. (1987).

We found out in our research
that the number of protein bands, which bz 3 4567

we obtained from the honeys of the

south-eastern Anatolia region, was Figure 1. Coomassie briltiant blue-stained SDS-PAGE protein bands of seven
honey samples(lanes 1-7).Molecular weight of standards are given on
the left side of gel (St : Standard protein).
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quite close to those which were
calculated in the previous researches.

Protein bands were detected in all honey samples analyzed, but it was found out that the number of
protein bands was different in each sample. As it is possible to obtain protein from bees and plants(LEE et al.,
1985), different protein bands may be detected in each haney sample.

Chemical composition together with the corresponding standard deviations and coefficients of variation
of honey samples that the protein bands were determined are shown In Table 1. The most analytical values
determined in the honeys showed very high coeffician of variation (Table 1). The chemical composition fit the
standards(ANONYMOQUS, 1990)
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Table 1. Statistical Analysis and Chemical Compositions of the Honey Samples

Analytical . Mean Minimusm Maximum Standard Coeflicient of
values values vaules velues " deviation varlation
Moisture(%) 154 14.6 16.6 08 0.05
Invert sugar(%) 69.8 67.6 T35 23 0.03
Sucrose(%) 25 04 44 14 0.56
Ash (%) 0.09 0.02 D.15 0.05 0.55
Proline (mg /100g) 58 30 84 17 0.29
Diastase number 14.7 8.7 24.5 49 0.33
HMF (mg /&g) 32 0.0 48 1.6 0.50
Free acid (meq/ kg) 217 120 320 70 0.32
Lactone (meq/ kg) 16 52 10.5 1.6 0.21
pH Valve ' s kv 4.2 03 0.08
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