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Conclusion 

 

 The male fertility significantly varied among the eight strains studied here.  In particular, the fertility 

of Canton-S, which has been used as a wild-type control in many studies, was reduced to one-half to one-third 

of those of most strains.  Because Canton-S-brn has a high male fertility, a mutation responsible for the 

reduced male fertility likely occurred after the Canton-S strain and the Canton-S-brn diverged from each other 

in about 1980 (Boussy et al., 1998).  In contrast, dj-GFP and ProtamineB-eGFP had the normal range of male 

fertility, although the fertility of ProtamineB-eGFP was lower than normal when crossed with y w females.  

The reduced fertility of the Canton-S strain can be explained, at least partly, by the spermiogenic failure. 

 References:  Boussy, I.A., M. Itoh, D. Rand, and R.C. Woodruff 1998, Genetica 104: 45-57;  Mackay, 

T.F.C., S. Richards, E.A. Stone, A. Barbadilla, J.F. Ayroles, D. Zhu, et al., 2012, Nature 482: 173-178;  

Pisano, C., S. Bonaccorsi, and M. Gatti 1993, Genetics 133: 569–579.   
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Abstract  

 

 Food additives are substances added to food to preserve flavor or enhance its taste and appearance.  

The ways of food additives classification, source of nature, food coloring, flavors, taste, which were collected 

from literature based on structural and biochemical characteristics with description of source and possible 

effects on Drosophila organisms, have been presented.  The study reveals significant differences with 

reference to hatchability and viability on exposure to variant food additives with varying concentrations in 

Drosophila melanogaster.  Of the three additives used namely, ajinomoto, turmeric, and vanilla, vanilla has a 

significant effect on hatchability and viability.  Keywords: Food additives, Drosophila melanogaster, 

hatchability, and viability.   

 

Introduction  

 

 Food additive is any substance, which is added to, or used as food at any stage to affect its keeping 

quality, texture, consistency, taste, color, alkalinity or acidity, or to serve any other technological function in 

relation to food, and includes processing aids in so far as they are added to food, which are common in the 

food production, have been described in the present review.  Food additives and preservatives have been used 

for thousands of years.  In industrialized nations, the last 50 years have seen a significant increase in the 

number of preservatives and additives introduced to foods before they go to market.  The growth in the use of 

food additives has increased enormously in the past 30 years, totaling now over 200,000 tons per year.  

Therefore, it has been estimated that today about 75% of the Western diet is made up of various processed 

foods.  Each person is now consuming on average 3.6-4.5 kg of food additives per year.  With the great 

increase in the use of food additives, there also has emerged considerable scientific data linking food additive 

intolerance with various physical and mental disorders, particularly with childhood hyperactivity and 

hypersensitivity (Smith, 1991).  

 To regulate these additives and inform consumers, each additive is assigned a unique number, termed 

as "E numbers", which is used in Europe for all approved additives.  This numbering scheme has now been 

adopted and extended by the Codex Alimentarius Commission to internationally identify all additives (Bucci, 

1995) regardless of whether they are approved for use.  This is usually done for the purpose of enriching the 
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food with supposed beneficial ingredients it did not have originally, which is why the question has been posed:  

Are these functional foods beneficial or detrimental to our health?  There has been growing concern on 

whether or not these functional foods are any better for the human body as opposed to untreated foods, and for 

good reason. 

 Different types of additive are used for different purposes, though many individual additives perform 

more than one function.  For the purposes of both classification and regulation, they are grouped according to 

their primary function.  Ajinomoto is the monosodium glutamate (MSG/E621) added as a flavor enhancer to 

soups, sauces, and meat-preparation products.  Its popularity originates from the tastiness of the Far East 

cuisine (Populin et al., 2007).  Its use has been controversial in the past 30 years because of reports of adverse 

reactions in people who ate foods containing MSG and were involved in severe food reactions.  In 1968 there 

appeared the first report about the so called “Chinese Restaurant Syndrome“ described as a triad of 

palpitations, generalized weakness, and sensory numbness originating at the nape of the neck with radiation to 

the arms and back (Kwok, 1968).  Turmeric has been used commonly as a spice, food additive, and an herbal 

medicine worldwide, known as a bioactive polyphenolic extract of Turmeric, curcumin has a broad range of 

health benefit properties for humans.  Curcumin (E100) is the major component of turmeric rhizomes of the 

Curcuma longa, a popular perennial plant cultivated in India, China, and Indonesia, becoming also 

increasingly popular in the Western society in products such as nutritional food supplements.  The active 

component of turmeric is curcumin, a polyphenolic photochemical with anti-inflammatory, antiamyloid, 

antiseptic, antitumor, and antioxidative properties.  Vanilla is a flavoring derived from orchids of the genus 

Vanilla, primarily from the Mexican species, flat-leaved vanilla (V. planifolia).  Food additives are used either 

to facilitate or complement a wide variety of production methods in the modern food supply.  Their two most 

basic functions are that they either make food safer by preserving it from bacteria and preventing oxidation 

and other chemical changes, or they make food look or taste better or feel more pleasing in the mouth.
 

 The fruit fly, Drosophila belongs to the family Drosophilidae, which is recorded as rapid breeder with 

a lot of eggs and short life cycle.  Drosophila melanogaster has been a model for examining fundamentally 

important problems in biology, especially developmental biology (Rubin and Lewis, 2000;  Nichols, 2006).  

Drosophila as a model for genetics research prompted scientists to develop media that produced consistently 

high numbers of offspring.  Though food additives may be linked with diseases and health risks, they also 

preserve nutrient value by providing vitamins, minerals, and other nutrients to foods such as flour, cereal, 

margarine, and milk which normally would not retain such high levels.  Flies have previously been used as an 

effective model for the role of diet in the regulation of several important physiological parameters, including 

sleep (Linford et al., 2012), baseline locomotion (Parashar and Rogina, 2009), fertility (Lushchak et al., 2012), 

and feeding behaviors (Skorupa et al., 2008).  

 The effect of food additives is well known, but their effects on reproduction and development have 

received little attention.  The primary goal of this investigation was to test the effects of food additives on 

hatchability and viability of Drosophila melanogaster.   

 

Materials and Methods 
 

 The fly stocks were routinely cultured in standard wheat cream agar medium in uncrowded condition 

at 22±1°C (rearing temperature), 12:12 h light and dark periods, and relative humidity of 70%.  The D. 

melanogaster (Oregon k) stocks were obtained from National Drosophila Stock Centre, Mysore, India.  The 

test flies were cultured in wheat cream agar medium along with different concentrations of the food additives 

at ambient temperature.  For experiments, five pairs of 10 replicates of D. melanogaster flies were fed with 3 

different concentrations of 0.02, 0.06, and 1.0 g/L of food additives, namely ajinomoto, turmeric, and vanilla, 

to culture media.  Along with treated, the control flies were also setup without additives.  Further the data were 

recorded for the rate of development from the date of egg laying till the adult emergence and subsequently the 

same set of vials were screened for adult viability through a series of development from larval hatchability, 

pupariation, and adult eclosion (Ashburner and Roote, 2000;  Flagg, 2005).   
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Results  
 

 In the present data flies fed with food additives, namely, 

ajinomoto, turmeric, and vanilla along with the control flies at 

different concentrations 0.02, 0.06, and 1.0 have been significantly 

affected by the food additives in terms of hatchability and viability 

than control flies.  

 Ajinomoto most commonly is found in the form of 

monosodium glutamate, which has been used for several centuries 

in the Far East as a condiment in savory products.  It is a normal 

constituent of all proteins, an essential amino acid and present in 

the body.  It showed reduced viability in 0.02% concentration when 

compared to 0.06 g/L and 1.0 g/L, whereas hatchability of flies was 

more in 0.06% and 1.0% concentration when compared to control 

(P < 0.05). 

 Turmeric, which is a coloring agent, showed reduced 

viability with increase in concentration with that of control, i.e., the 

viability of flies was more in 0.02% concentration when compared 

to 0.06% and 1.0% with that of control.  Hatchability was more in 

0.02% and 0.06% but it was less in 1.0% with that of control (P < 

0.05). 

 Flies treated with vanilla have been recorded with 

increased hatchability in all the concentrations and viability was 

higher compared to the other food additives.  The mean 

hatchability from egg to larvae was much less in ajinomoto and 

turmeric when compared to vanilla and also the viability of flies 

was significantly more in vanilla with that of control as shown in 

Table 1.  Therefore, the data reveal that vanilla, a flavoring agent 

which imparts odor and with defined chemical substances, has 

sensed with increased potential with reference to egg to adult 

eclosion significantly in the model organisms.  

 

Discussion 

 

 Food additives are substances added to products to perform 

specific technological functions.  These functions include 

preserving, increasing shelf-life, or inhibiting the growth of 

pathogens, or adding coloring and flavoring to food for interest and 

variety.  It is also a substance or a mixture of substances other than 

basic foodstuffs, which are present in food as a result of 

production, processing, or packing.  Food additives are added to 

foods in precise amounts during processing.  Existing studies have 

provided conclusive evidence that a large number of food additives 

and preservatives produce harmful effects upon ingestion, 

especially among children.  In fact, it is extremely difficult to 

remove many of these compounds from the body, and the 

cumulative effects of food additive consumption through a lifetime 

can lead to a troublesome buildup of toxins over the years, similar 

to how a septic tank collects grime (Hackworth, 2007). 

 However, one of the largest and most useful contributions 

to science remains the genetic sequence of Drosophila, the entirety 

of which has been completed and extensively researched.  T
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Additionally, it gives reasons to why Drosophila is practical and efficient for lab experimentation (Roberts, 

2006).  

 The most obvious way by which environmental variation may influence body condition and fecundity 

is via nutritional effects resulting from variability in food type availability.  In general terms, diet effect can be 

classified as either quantitative (i.e., food availability) or qualitative (i.e., food composition).  With all of the 

synthetic preservatives and artificial compounds present in the foods on the market today, one cannot help but 

wonder what side effects may arise when these substances are ingested, particularly if this is done so for 

extended periods of time.   

 In contrast to the profound effects of dietary content on endurance, the addition of food additives in 

the diet has certainly induced the changes in fecundity, hatchability, and viability statistically significant as 

shown in (Figure 1).  The most significant effects were seen in ajinomoto, turmeric, and vanilla, i.e., from egg 

to larvae and pupae to adult, whereas flies in vanilla supplemented diet showed more viability.  Boric acid was 

widely used as a food preservative from the 1870s to the 1920s, but was banned after World War I due to its 

toxicity, as demonstrated in animal and human studies.  During World War II, the urgent need for cheap, 

available food preservatives led to it being used again, but it was finally banned in the 1950s (McCann et al., 

2007).  These do not include edible substances and products intended to be consumed as such, or substances 

that have exclusively a sweet, sour or salty taste, i.e., ordinary food ingredients such as sugar, lemon juice, 

vinegar, or salt.  The present study has an impact on the overall hatchability and viability in which the 

concentration of all food additive, vanilla supplemented was considered to be essence for the development of 

flies.  
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Drosophila suzukii (Matsumura) found on the Greek island Crete.   
 

Máca, Jan.  Na Potoce 276, CZ-39181 Veselí n. Luz., Czech Republic. 

 

 

 On demand of dipterist Libor Dvořák (Municipal Museum, Mariánské lázně, Czech Republic), Czech 

coleopterist Stanislav Benedikt used during his short stay on Crete a very simple beer trap to collect Diptera.  

The trap consisted of a beer bottle, half-full of beer; it was hung on a shrub branch in the garrigue growth, 

close to Myrtos at the southeastern shore of the island, 100 m above sea level.  The trap had been exposed for 

one week;  drowned dipterans were removed and conserved on 25 March 2014.  The author of the present note 

determined collected drosophilids and the specimens are kept in his collection. 

 Pertinent data are thus:  Greece, Crete, Myrtos env., garrigue, beer trap, 25.3.2014, S. Benedikt leg., J. 

Máca det. and coll.  Nine species were ascertained (Table 1).   

 

 

 

 

 The East-Asian Drosophila (S.) suzukii is the most important record.  This species invaded both North 

America and Europe in 2008 and it has been reported also from Brazil (Deprá et al., 2014).  Unlike other 

Drosophila species, females of D. suzukii are able to use their ovipositors to damage intact fruit by perforating 

its skin and thus initiating its fermentation.  Considerable damage of various kinds of fruit has been reported 

mainly from USA, but also from Italy and France (see, e.g., Cini et al., 2012, for more references).  In Europe, 

D. suzukii has been reported mostly from its western part:  Spain, France, Italy (Calabria et al., 2012), 

Switzerland, Slovenia, Croatia, Austria, Belgium (Cini et al., 2012), Netherlands, Great Britain, Portugal, and 

Hungary (Anonymus, 2012), Germany (Rhineland colonized in 2012, great part of the whole country in 2013;  

Vogt, 2014), Bosnia-Hercegovina (Ioriatti et al., 2014), and Czech Republic (western part;  Březiková et al., in 

press).  (All countries but only selected quotations of literature are given).  The collection from Crete 

represents the first finding of this colonizing species in Greece and the easternmost European record.  Rota-

Stabelli et al. (2013) have shown some further European countries endangered by possible invasion of D. 

suzukii:  Poland, Romania, Ukraine, and Russia, yet at the time of writing the present note (November 2014) 

this species still did not overcome the boundaries of Germany and Bohemia, with exception of a single record 

Table 1.  Pertinent data are thus: Greece, Crete, Myrtos env, garrigue, beer trap, 25.3.2014, 
S. Benedikt leg. J. Máca det. and coll. Nine species were ascertained, as follows: 
 

Species Males number Females number 

Drosophila (s. str.) immigrans Sturtevant 17 14 

Drosophila (s. str.) hydei Wollaston 3 3 

Drosophila (Dorsilopha) busckii Coquillett 1 1 

Drosophila (Sophophora) melanogaster Meigen 2 12 

Drosophila (Sophophora) simulans Sturtevant 11 13 

Drosophila (Sophophora) suzukii (Matsumura) 3 2 

Drosophila (Sophophora) obscura Fallén 2 1 

Drosophila (Sophophora) subobscura Collin in Gordon 19 10 

Zaprionus tuberculatus Malloch 0 2 




