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Honey bees are small insects with many useful products. Venom is one of these
products with therapeutic benefits and high commercial value. Many factors
affect the bee venom and its main components, namely Melittin, Apamine and
Phospholipase A,. This study investigates the effect of seasonal and
geographical location on the venom composition in 8 cities, during three seasons
of spring, summer and autumn, in a completely randomized design with 4
replications(hives). Analysis of venom samples from the target areas in different
seasons by HPLC showed that the mentioned components, other than apamine
(correlation=0.339), had no correlation with temperature. The mean amount of
Protein, Melittin and Phospholipase A, of the treatments did not differ
significantly during the 3 seasons (p>0.05). The mean percentage of melittin
(63.15 %) and phospholipase A, (8.19 %) in spring; apamine (4.03 %) and
protein (48.89 ng/100mg) were maximum in summer. The highest amount of
Protein and Apamin in the venom was related to karaj (50.28% and 4.33%
respectively), the highest amount of Melittin in khoramabad city and the highest
Phospholipase A, was in birjand city. The effects of season have on venom
components through temperature can be in addition to the direct effect on honey
bees and venom production glands, through the effect on vegetation of area or
the presence of seasonal changes in the venom components in addition to the
effect of geographical location, a reflection of the difference in vegetation.
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Extended Abstract
Introduction:

Honey bees are small insects with many useful products. Venom is one of these products with therapeutic benefits
and high commercial value. Honeybee venom is a clear liquid, odourless, a bitter taste, and a hydrolytic mixture of
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proteins with pH 4.5 to 5.5. Venom dries up easily at room temperature, and used by bees for defense. It is a mixture
of proteins, peptides including melittin, phospholipase A2, apamin, adolapin, and mast cell-degranulating peptide
(MCDP), amino acids, sugars, biogenic amines, volatile compounds and pheromones. Among these compounds,
melittin, a small linear peptide consisting of 26 amino acids, is the major component of bee venom. This study
investigates the effect of seasonal and geographical location on three major components of venom in 8§ cities, during
three seasons of spring, summer and autumn, in a completely randomized design with 4 replications (hives).

Materials and Methods:

The samples were collected by stimulating the bees with electric current pulses and stored. The honeybee venom
solutions were prepared by diluting 2 mg of dried powdered product in 1.5 ml 0.1 % TFA in water. All prepared
solutions were subjected to sonication by ultrasonic bath for 5 min and then filtered through a 0.45 pm membrane
filters. The impurities were removed by using a micro filter 0.45. The experiments were carried out on an HPLC
model Advanced Scientific Instruments (Knauer, Germany) equipped with a UV, set at 220 nm and controlled by the
ChromGate 3.3.2 software. Flow rate of mobile phase 1.5 ml/min, separation temperature 30 °C ; chromatographic
separation was performed using the following eluents: eluent A — 0.1% TFA in water, B — 0.1 % TFA in the solution,
acetonitrile: water (80:20). Venom compounds were identified using UV detector at 220 nm wavelength. Conditions
for linear gradient elution: 0%B- 45% B for 60 min. The separated components and their degree of purification were
then compared with standard reagents. Apamin, PLA2, and melittin standard reagents were prepared at
concentrations of 0.1 mg/mL.

Discussion:

Analysis of venom samples from the target areas in different seasons showed that the mentioned components, other
than apamine (correlation= 0.339), had no correlation with temperature. The mean amount of Protein, Melittin and
Phospholipase A, of the treatments did not differ significantly during the 3 seasons (p>0.05). The mean percentage of
melittin (63.15 %) and phospholipase A,(8.19 %) in spring; apamine (4.03 %) and protein (48.89 pg/100mg) were
maximum in summer. The highest amount of Protein and Apamin in the venom was related to karaj (50/28% and
4/33% respectively), the highest amount of Melittin in khoramabad city and the highest Phospholipase A, was in
birjand city. Seasonal variations may have an influence on bee venom content, since the seasons affect flowers and
fruits, and thus honeybee feeding and venom production glands through the effect on vegetation of area. The presence
of seasonal changes in the venom components in addition to the effect of geographical location, a reflection of the
difference in vegetation.

Keywords: Apamine, Geographic area, Honeybee venom, Melittin, Phospholipase A,, Season.
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