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Abstract

Dietary nutrients in a food are responsible for an animal's overall fitness. Diet is a versatile environmental factor that affects both mental and
physical health. The present study aims to investigate the effect of whey protein on the sex ratio in Drosophila melanogaster flies by culturing
the flies in wheat cream agar, whey protein treated media, and mixed media. Result showed that the flies raised in mixed media had the higher
fertility rate compared to the flies cultured in both whey protein media and the wheat cream agar media showed the average fertility. This
suggests that variation in quality and quantity of nutrients affects the fertility in D. melanogaster. Further, the whey protein treated media
decreases offspring production indicating less fertility rate.
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Introduction

An organism needs nutrition in its diet to supply energy for gr
owth, development, reproduction and survival. A healthy
balance between energy intake and expenditure is necessary
for animal survival and successful reproduction (Pough, 1989;
Sibly, 1991) [!3 18] Both intrinsic and extrinsic factors known
to affect all biochemical, physiological, and developmental
changes that takes place in the organism have an impact on
the overall growth, development, and reproduction of an
organism (Sterner and Schulz, 1998; Taylor et al., 2005) 2!
221, Animals get their energy and nutrients from their diet;
hence, diet can be considered a critical component that may
affect all aspects of an organism's life history (Sterner and
Schulz, 1998; Taylor et al., 2005) 2! 2. A deficiency or
imbalance in fat, carbohydrates, or protein might impact traits
like growth and reproduction. In Drosophila melanogaster, a
protein deficit lowers fertility and growth (Wang and Clark,
1995) (241,

The sexual behaviors of various Drosophila species,
particularly their basic courtship patterns, genetic control, role
of stimuli, and contributions of the sexes to variations in
mating activity and repeated mating, have been extensively
studied (Parsons, 1973; Banerjee and Singh, 1997; Gromko
and Pyle, 1978; Casares et al.,1998) [1% 2 3 31 The role of
fertility differences in selection has been proven repeatedly in
many Drosophila species (Turner and Andersson, 1983;
Partridge et al.,1987 and Santos et al., 1988) [2> 12 17 Body
size also effects mating latency, fertility, and other fitness
components (Ewing, 1961; Monclis and Prevosti, 1971;
Partridge and Farquhar, 1983; Partridge et al., 1987; Santos et
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al., 1988; Hegde and Krishna, 1997) 4% 11.12.17.6] Male age is
another factor known to influence female mating preferences,
mating latency, copulation duration, fertility and other fitness
traits in species of Drosophila (Santos et al., 1988) [!7],
Factors such as male size, age are known to affects
reproductive fitness in different species of Drosophila. Diet is
another important factor Known to effects on reproductive
fitness. Further nutritional availability has been demonstrated
to influence sexual selection and mate preference (Janicke et
al., 2015; Kunz and Uhl, 2015) [ 81,

Whey protein use a high-quality protein powder from cow’s
milk. Milk has two proteins: casein (approximately 80%) and
whey protein (approximately 20%). Whey is highly
bioavailable and boasts having the highest biological value
(BV) of any protein source. Therefore, it is an excellent
choice for building body mass. Now a days people are using
Whey protein to boost muscle protein synthesis and to build
lean muscle mass. Muscle Asylum Premium Whey protein
contain following nutritional value per 40g: 24g protein, 5.2g
BCAAs, low carbohydrate with no sugar. It also contains
digestive enzymes and flavour (banana). It provides essential
amino acids like isoleucine, leucine, valine, lysine,
methionine, phenylalanine, threonine, tryptophan, histidine,
EAAs, SEAAs, and glutamic acid. Therefore, the study under
taken to address the effects of the Whey protein on the
fertility in D. melanogaster.

Materials and Methods
The whey protein powder was obtained from Amazon app
online.
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Establishment of Stock

The Oregon K strain of D. melanogaster was obtained from
Drosophila stock centre. Department of Zoology, University
of Mysore, Mysore, and this stock was cultivated in bottles
containing wheat cream agar median (100g jaggery, 100g
wheat powder, 10g agar was heated in 1000ml distilled water
and 7.5ml of propionic acid was added). Flies were kept in lab
conditions with a humidity of 70% RH, temperature of
22°+ 1°C and 12 hour: 12 hour dark: light cycles.

The flies obtained above were used to establish the
experimental stock with different diet media.

Wheat Cream Agar Media: Wheat cream agar media was
prepared from 100g of jaggery, 100g of wheat rava powder,
10g of agar boiled in 1000ml distilled water and 7.5 ml of
propionic acid added to it.

Whey Protein (Treated) Media: Whey protein media was
prepared from 100g of jaggery, 100g of whey protein powder,
10g of agar boiled in 1000ml of distilled water and 7.5 ml of
propionic acid added to it

Mixed (Wheat Cream+ Whey Protein (1:1) Media): Mixed
media is prepared from 100g of jaggery, 50g of wheat cream
powder and 50g whey protein powder,10g of agar boiled in
1000ml of distilled water and 7.5 ml of propionic acid added
to it.

The flies emerged from the wheat cream agar media and other
experimental treated media were maintained under the same
laboratory conditions as mentioned above and were used to
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Experimental Procedure

From the Wheat cream agar, Whey protein treated, Mixed
media bottle, virgin females and unmated flies were isolated
within 3 hours of eclosion from their respective media. A pair
(one male and one female) of five days old flies were
transferred to respective media and allowed to mate. These
flies were transferred to new vials containing their respective
media once in seven days until their death. Total number of
progenies produced by each mated pair was recorded as
fertility. A total of five pairs (ten flies) were observed
separately for each of the wheat cream agar, Whey protein
treated and Mixed media.

Results and Discussion

Figure 1 revealed the mean and Standard error value of the
fertility of D. melanogaster flies which are cultured in
different diets (wheat cream agar, whey protein and mixed
media). According to the data obtained, the flies raised in
mixed media had the higher fertility rate compared to the flies
cultured in both whey protein media and the wheat cream agar
media which showed the average fertility.

The experimental data was subjected to the one-way ANOVA
followed by the Tukey’s Post hoc test revealed significant
variation in the fertility between the flies of different diet
(control, whey protein, mixed). Tukey’s Post hoc test showed
that the D. melanogaster flies fed with different diets showed
the significant variation with each other.

study the reproductive fitness experiments in D.
melanogaster.
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Fig 1: Effect of whey protein diet on the fertility of D. melanogaster. (Control diet-wheat cream agar media, Treated-whey protein and Mixed
media)

The different letters on the bar graph indicate the significant
variation between the different diets by Tukey’s post hoc test
at 0.05 level.

Fertility is an important character that has an influence on the
reproductive fitness of the organism. In animals, reproductive
success, health maintenance, and energy balance depend on
food and nutrition. The availability, quantity, and quality of
food have an impact on reproduction in D. melanogaster. The
present study has been undertaken in the D. melanogaster to
study the effects of the whey protein diet on the fertility in D.
melanogaster.

In the present study result (Figure 1) revealed that the flies
raised in mixed media had the greater fertility rate compared

<2>

to the flies cultured in the whey protein media and the wheat
cream agar media. The variation in the fertility of an flies
raised in the three different diets were observed. More
difference was observed in the flies fed on the mixed media
were more progenies produced compared to the flies raised
from the whey protein and the wheat cream agar media were
both showed the average fertility. Flies fed on whey protein
produced less progenies compared to the flies those fed wheat
cream agar media, indicating that the whey protein diet has
the lowest fertility rate. The earlier studies in the D,
melanogaster also shown that the variation in the ratio of the
carbohydrate and protein in diet had the effect on the
fecundity and fertility (Anitha and Krishna, 2020) 1. The
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earlier studies in D. melanogaster also shown that the high
sucrose diet reduced fertility and protein enriched diet results
higher fertility rate (Ramesh et al., 2014) ['] but in our study
flies fed on the whey protein results lower fertility. Variations
in the nutrients an organism has consumed have been
demonstrated to have an impact on the fitness of the organism
(Sisodia and Singh, 2012) [l In species of Drosophila
studies have also revealed that variation male age (Prathiba et
al., 2011), female age (Somashekar et al, 2011) 2%, and
variation in the environmental factors such as temperature,
(Santhosh et al., 2015) U9 light also affect reproductive
fitness of the flies. In the present study, the age of male and
female, temperature and light were kept constant. This shows
that there is no effect of age, temperature and light in the
variation in Fertility.

Conclusion
Hence, from our study of D. melanogaster, we conclude that
nutrition is one of the important factors affecting the fertility
of an organism. The whey protein treated media decreases the
production of the offspring production indicates the less
fertility rate.
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