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Abstract: India is a land of vast phsiogeographic variability. 

This subcontinent is rich in floral and faunal diversity. It is 

not surprising, therefore that the country is one of the richest 

in the world with respect to butterfly species. 

Butterflies are the foremost galore cluster of insects on 

earth that square measure simply recognizable by the 
overall public due their lovely colors and swish flight .They 

variate on the basis of sexual variations, individual, seasonal, 

geographical variations and races. These variations form the raw 

material for speciation and offer one of the most challenging 

aspects for the classification of these insects. The conventional 

morphological methods are of great help in separation of 

different species and genera. There is need to couple 

morphological, biological, behavioral and biochemical studies 

with available taxonomic information to separate insect taxa on 

the basis of discriminatory characteristics. Such supplementary 

characters come from biochemical and/ or molecular studies. 

Protein electrophoresis has emerged as a useful technique in 

population genetics and now a days been widely applied in 

systematics. Therefore, the present studies used this technique for 

the SDS-PAGE characterization and comparison of proteins in 

the both male and female of Pieris spp. (Pieris canidia indica and 

Pieris brassicae). It was interesting to note that after the 

comparison of the data, most of the protein fractions obtained in 

two species of P. canidia and P. brassicae were found to be 

common. And further, protein fraction were also common when 

they were compared within the same species male and female, 

confirming that these were the characteristic of the genus. So we 

can conclude that the proteins serve as good markers for the 

differentiation of species and also for the sexes in the same 

species.  

Index term: Biodiversity, Protein profiling, Pieris spp.  

I. INTRODUCTION 

Insects exhibit a diversity form and function important to the 

health of the ecosystem. They need perforate various and 

essential natural processes that sustain biological 

systems. The economic and ecological importance of 

insects makes them terribly valuable for studies 

of diversity. Butterflies are found in every part of the world 

wherever flowering plants are found, inhabiting even very 

high altitudes such as Artic, Antarctic, mountains covered 

with perpetual snow and glaciers. There are between 15,000 

to 20,000 species of butterflies worldwide placed in the 

order Lepidoptera belonging to one of the two super families 

Hesperiodae (the skippers) and Papillionoida (all other 

butterflies). The order is of great economic importance. 

They have a double association with plants. In the 

caterpillars stage most butterflies eat and damage plant parts 

and are serious pests of economic crops. 
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 In the adult stage they pollinate flowers, thus performing 

important ecological task. These insects are food for many 

birds, mammals and arthropods. Many species serve as 

indirect indicators of habitat quality as they are very 

sensitive to change in the environment and inform us about 

the presence or absence of particular plant species to which 

they are specific particularly during the larval stage. They 

also have esthetic and entertainment value for man. 

Butterflies variate on the basis of sexual variations, seasonal 

variations, geographical variations and races. These 

variations form the raw material for speciation and offer one 

of the most challenging aspects for the classification of these 

insects. On account of the vast degree of color variations, 

the color patterns of the wings cannot alone be relied upon 

for the discrimination of different species and genera. A lot 

of taxonomic work has been done on butterflies by 

numerous workers all over the world based on external 

morphological characters such as labial palps, maxillary 

palp, wing venation, maculation, general coloration and 

armature of the legs [1], [2], [3] and [4]. There are however, 

numerous cases such as complexes and group of sibling 

species which need the help of other taxonomical features 

for their correct identification. Such supplementary 

characters come from biochemical and /or molecular 

studies. Although the butterflies are classified in two 

superfamilies Hesperiodae and Papilionoidae, these are 

sister taxa, so the butterflies collectively are thought to 

constitute a true clade. Some modern taxonomists place 

them all in superfamily Papillionoidae, distinguishing the 

skippers from the other butterflies at the series level only. A 

major new study [5] combining morphological and 

molecular data concluded that Lycaenidae and Riodinidae 

could all be strongly supported as monophyletic but the 

location of Pieridae within the pattern of descent was 

unclear, with different lines of evidence suggesting different 

conclusions. The family is of great economic importance 

with Pieris being a really damaging genus in agriculture. It 

is represented by the popularly known small and large 

whites present worldwide and serious pests of cruciferous 

crops. Because of the heavy infestation in cole-crops, this 

butterfly is also commonly known as the cabbage butterfly. 

Their host are plants belonging to the family cruciferae. The 

two species frequently encountered in North India are:-  

A.  Pieris Canidia indica Evans 

It is commonly known as small cabbage white butterfly. The 

species is found in Himalayas, hills of Assam, South India 

and North India flying between the altitudes of 2500ft and 

11000 ft. This butterfly has somewhat weak flight and keeps 

to low flying in open places and around bushes and shrubs. 

Wing expanse in 54-58 mm. 

Butterflies are white in color.  
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Antenna is black, spotted with white, each with club distinct 

.Forewings white, dusted with black near base with black 

border along apex narrowly extended along tegmen, with a 

black spot in male and an additional spot in female. 

Undersurface is white dusted with black, spotted, its costal 

margins orange at base.  

 

Butterfly keeps its wings vertically upward while resting on 

flower. 
B.  Pieris brassicae Gray 

 This is the common cabbage white butterfly. Ordinarily, it 

is a hill species found in Himalayas and hills of Assam 

flying between 3,000 ft and 12,000 ft. but in winters and 

early spring months it is also found in the plains adjoining 

the hills. Both male and female are white in colour and their 

wing expanse is about 72-78mm. Antenna is black in color, 

sparsely scaled with white, each with club gradual. 

Forewings are white, dusted with black scales at the base 

and along costal margins, more densely so in female, with a 

broad border and two black spots. Undersurface is white 

with rectangular black spot in female and a smaller black 

spot in both sexes. This butterfly has somewhat fast flight. 

As stated earlier morphological methods alone are not 

sufficient today to elucidate the diversity in different groups 

of insects and newer techniques are being developed and 

employed by entomologists to confirm and establish the 

diverse taxa.  

Separation of protein types (based on molecular weights) as 

distinct bands on polyacrylamide gel using the technique of 

SDS-PAGE and immunoassay provides important 

biochemical markers for systematic studies on insects 

[6,7,8] (Monarch butterfly populations were separated using 

protein markers [9] ,[10] and [11]. Hagen (1986) [12] used 

protein electrophoresis to differentiate members of the 

Papilio glaucus group and showed that there is some degree 

of hybridization occurring between P. glaucus glaucus and 

P. glaucus canadens.    

   

II. OBJECTIVES 

Since assessing biochemical variation by electrophoresis 

provides a simple technique for determining and confirming 

insect diversity, the present study was planned with the 

following objective- 

To develop and standardize quick and authentic diagnostic 

tools for biosystematics studies on insect species. 

III. MATERIAL AND METHODS 

A. Study material 

Pieries brassicae and Pieris canidia were taken for 

developing and testing biochemical markers for 

differentiating species. 
B. Study Area 

The study material Pieris brassicae (male and female) and 

Pieris canidia (male and female) was collected from the 

botanical garden of Panjab University, Chandigarh and 

adjoining fields (Fig.I and II). 
 

 

                       

 

 

 

 

C. Technique employed 

The standard technique of SDS-PAGE [6] was employed to 

study the protein profiles of Pieris brassicae (male and 

female) and Pieris canidia (male and female).   

IV. RESULTS 

The whole body extract of male and female Pieris brassicae 

and Pieris canidia were subjected to SDS-PAGE in order to 

determine the different types of protein fractions present. 
A. Pieris canidia (male) 

A total of 18 bands corresponding to different protein 

fractions were observed in Pieris canidia. The molecular 

weights of these proteins ranged from 9.50kD to 235kD and 

the distance travelled ranged between 6.5 to 0.3cm (Fig.III). 
 B. Pieris brassicae (male) 

The Pieris brassicae male sample was also observed to be 

rich in protein types. 14 bands corresponding to different 

protein fractions were observed. Their molecular weights 

were determined by comparing with protein standards. 

These were found to be in the range of 8.00 kD to 235 kD 

and their relative distance travelled ranged between 6.80cm 

to 0.3cm.On comparison of the electropherogram of the 

males of the species, it was observed that a total of 11 

protein types were common in the two species.  

 

 

 

Fig. I Pieris brassicae (Male) collected from 

Botanical Garden, Panjab University, 

Chandigarh. 

Fig. II Pieris canidia indica (Male) collected from 

Botanical Garden, Panjab University, Chandigarh. 
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Three protein fractions with molecular weights of 174.28 

kD, 18.75 kD and 8.00 kD were characteristics of P. 

brassicae, while the protein fractions with molecular weights 

of 68.75kD, 50.00kD, 38.00kD, 33.5kD, 28.50 kD and 

22.50kD were present only in P. canidia.  
D) Pieris canidia (female) 

A total of 17 bands corresponding to different protein 

fractions were observed in Pieris canidia female. The 

molecular weights of these proteins ranged between 2.50 kD 

to 151.25 kD and the distance travelled ranged between 

8.2cm to 0.6cm (Fig.IV). 
     E)  Pieris brassicae (female) 

      The SDS-PAGE revealed 15 bands corresponding to 

different protein fractions. The molecular weights of these 

proteins ranged from 2.50kD to 220.kDand the distance 

travelled ranged between 8.2cm to 0.4cm. 

 Examination of the data revealed that as in the case 

of male, the female of the two species shared eleven protein 

types. The protein fractions with molecular weight of 

220kD, 47.50kD, 38kD and 4.60kD were characteristics in 

P. brassicae (feamle), while 68.75kD, 28kD, 25.75kD, 

17.50kD and 11.50kD were characteristic to female P. 

canidia. Comparison of the protein profiles of male and 

female of the same species revealed that there were 12 in 

case of P. brassicae. The fractions with molecular weights of 

9.50kD and 66kD were typical to the males and with 

molecular weights 4.25kD and 2.50kD to the females in 

both the species. 

 

 

 

 

 

 

V. DISCUSSION 

Butterflies variate on the basis of sexual difference, seasonal 

variations and geographical variation races. These variations 

form the raw material for speciation and offer one of the 

most challenging aspects for the classification of the insects. 

Minor differences among allied species can be resolved by 

adopting a biosystematics approach. There is need to couple 

morphological, biological, behavioral and biochemical 

studies with available taxonomic information in order to 

select more reliable discriminatory characteristics for 

separating insect taxa. A lot of taxonomic work has been 

done on butterflies and other insects such as honey bees all 

over the world using modern taxonomic techniques [13], 

[14], [15], [16], [17] and [18].There were however, 

numerous cases such as certain complexes groups of 

sibling’s species which need the help of additional 

taxonomic features for supplementing and augmenting 

available data/information. Such supplementary characters 

come from biochemical and/ or molecular studies. The field 

of molecular biology has today expanded greatly and many 

entomologists now wish to use this technology since it 

offers a new level of resolution for the study of insect 

ecological systems and systematics [19]. According to 

Berlocher (1984) [20] gel electrophoresis of proteins is by 

far the most widely used molecular technique in insect 

systematic. It has proven useful in all the three most 

important systematic tasks; species discrimination, species 

identification and hierarchical classification [21]. Berlocher 

(1984) [20] however, contends that electrophoresis is 

generally useful within the genera. This is the cue taken for 

the present studies. Protein profile of the butterfly’s species 

revealed that there are more protein fractions in the male of 

Pieris brassicae and Pieris canidia india as compared to the 

female. This was in agreement with the observation of 

Gurleen (2006) [22] who estimated that the concentration of 

protein was higher in the male of Pieris brassicae and Pieris 

canidia indica being 1.03mg/ml and 0.63mg/ml as compared 

to the female (0.96mg/ml and 0.60 mg/ml respectively). 

There were 11 fractions with molecular weights of 235kD, 

86.50kD, 69kD, 68.75kD, 66kD, 52.50kD, 47.50kD, 45kD, 

44.50kD, 11.50kD and 9.50kD which were present in the 

male of both the speicies and can be regarded as 

characteristics to the genus. The protein fractions with 

molecular weights of 68.75kD, 28kD, 25.75kD, 21.25kD, 

17.50kD and 11.50kD were specific to the male of Pieris 

canidia indica, while 174.28kD, 18.75kD and 8.00kD were 

specific to the male of Pieris brassicae. On comparing the 

protein types of the females of the species, it was observed 

that like in the male, there were 11 fractions which were 

present in both the species. The protein types with molecular 

weights of 68.7kD, 28kD, 25.75kD, 21.25kD, 17.50kD, 

11.50kD were characteristic to Pieris canidia indica (female) 

while Pieris brassicae (female) had four characteristics 

fractions with molecular weights of 220.kD, 47.50kD, 38kD 

and 4.60 kD.  

 

 

 

 

Fig. III: SDS PAGE of Pieris canidia indica 

(Male) (Lane II and III), Pieris brassicae (Male) 

(Lane IV and V) and their comparison with 

known standards (Lane I). 

Fig. IV: SDS PAGE of Pieris canidia indica 

(Female) (Lane II and III), Pieris brassicae 

(Female) (Lane IV and V) and their comparison 

with known standards (Lane I). 
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It was interesting to note that most of the species of Pieris 

canidia indica and Pieris brassicae were those which were 

also common between male and female of the same species 

further confirming that these were characteristics of the 

genus. Cook (1996) [23] has provided a ‘ Beginner’s Guide 

to molecular markers’ for entomologists who have some 

knowledge of molecular biology but are not especially 

conversant with the variety of markers presently available. 

Since the emergence of protein electrophoresis as technique 

in population genetics, it has also been applied widely in 

systematics (Burns, 1975) [24].The present results were 

therefore, indicative of the fact that proteins serve as good 

markers for the differentiation of species and also of sexes 

in the same species.  
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