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ABSTRACT
Mature fruits and dried seeds of wild member of Cucurbitaceae were
analysed with SDS-PAGE electrophoresis for their protein polymorphism
and morphometric variations with view to observe how far the protein
polymorphism data would help to assess the relatedness as well as differ-
entiation among single species.       2009 Trade Science Inc. - INDIA
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INTRODUCTION

The use of the biochemical components of plants
as an aid to their systematic is now familiar concept.
The Cucurbitaceae members are famous for medici-
nal and ethnic uses. The numbers of wild species are
also notable. The cucurbit shows phenotypic plastic-
ity and variation in morphology[17], embryology[7,15,16]

and palynology[8,15,17]. Biochemically the family has also
been screened with respect to their non protein amino
acids and bitter principles[13]. Reliable, quick and ac-
curate methods of germplasm characterization and
cultivar identification are essential for their effective
utilization in breeding programme. Seed proteins are
widely used in plant genetic studies[4]. Considerable
knowledge has been added to the chemosystematics
with the use of SDS gel electrophoresis.

Cucumis trigonus Roxb. is an important poten-
tial cucurbit from the Cucurbitaceae (Vernacula: Kachri,
Mekki, Balli). It is perennial climbing herb. It is avail-

able in various parts of India, and it is a highly accept-
able wild vegetable across south India. Fruits are ed-
ible and famous among the agricultural community. It
is also valued for its medicinal properties due to
cucurbitacin B and D. The herb is recommended as
antidote for snake poison, purgative, astringent, anal-
gesic, anti-inflammatory, anabolic activity[11] and di-
uretic[21] useful in bilious disorder[3]. It is also valued
for its medicinal properties due to steroidal and
triterpenic compounds[19]. Kachri fruit, contains high
protease activity[1] and has been used as a meat ten-
derizer in the Indian subcontinent[12].

There is a morphological variation in fruits and
seeds. Fruit of Cucumis trigonus are diverse in skin
colour pattern, size and shape, ranging from small and
round to large and variably shaped. Greater the level
of plasticity, the more the spatial pattern of pheno-
types within and among population may be depen-
dent on the environmental pattern and not on the or-
ganization of phenotype[8]. To accomplish these pur-
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poses, morphological traits have been analysed. It is
also probable that a comparative study of seed pro-
teins of the morphological different fruit samples of
same species will be useful guide to chemical taxonomy
and ecological diversity. Keeping this view the present
work was under taken to evaluate the morphological
differentiation and genetic diversity among single spe-
cies of C. trigonus.

MATERIALS AND METHODS

Five mature fruit samples of Cucumis trigonus,
which shows morphometric variations, were collected
from Bijapur district of Karnataka. Morphometric varia-
tion based on the morphological traits like fruit and seed
(skin) colour pattern, circumference: length ratio
etc.[9,10].depicted in TABLE 1. The measurements of
the quantative traits were made with a milimetric ruler
and thread. All the measurements were made by the
same person. Each sample consider as Type:1, Type:2,
Type:3, Type:4, Type:5 respectively. To observe the
variation of protein, Sodium dodecyl sulphate polyacry-
lamide gel electrophoresis (SDS-PAGE) was per-
formed according to the procedure outlined by
Sadashivam and Manickam[14] employing 15% of poly-
acrylamide gel containing 10% of SDS.

Homogenization and protein extract

Dried seeds were homogenized with 5ml extrac-
tion buffer (0.62 M Tris-Cl pH 6.8 containing 2% SDS
and 5% Mercaptoethanol) and few drops of N- hex-
ane was added. N-hexane helps in dissolving the lipids
that interfere during protein isolation[18]. Homogenized
protein sample were centrifuged at 10000rpm for 15
min at 4C. The collected supernatant was used for
subsequent analyses.

Protein electrophoresis

SDS- PAGE was performed according to
Sadashivam and Manickam[14] using 15% separating
gel and 4% stacking gel. Protein samples mixed with
equal amount of loading buffer (10 mg Bromophenol
blue, 10% Glycerol, 1 M Tris- Cl pH 6.8-6.25 ml,
2% SDS, water-12.05ml) presence of bromophe-
nol blue facilitates easy loading of samples. Equal
amount of protein (50l) was loaded per well. Elec-

trophoresis was performed at 50V in stacking gel
and 100V in resolving gel. Gel were stained in
coomassie brilliant blue R-250 solution (0.1g
coomassie brilliant blue R-250 in 40ml methanol, 10ml
glacial acetic acid and 50ml water) overnight and
destained with destaining solution (40ml methanol,
10ml glacial acetic acid and 50ml water) until the
background was clear.

After completion of staining and destaining �Rm�
was calculated by using following formula:

dyetrackingandoriginthebetweencetanDis
bandandoriginthebetweencetanDis

Rm 

Then, similarity index after electrophoresis was cal-
culated by Jaccard�s similarity coefficient (J) when J
value is one then both the Types are considered identi-
cal and when zero then they are different (Jaccard,
1908). J value is calculated by using following formula:

]b[m]a[m
]ab[m2

J




Where, m [a] and m [b] represents the total numbers of
bands present in genotype [a] and [b] respectively and
m[ab] the number of common bands present in geno-
types a and b.

RESULT

The data of all the morphological characters of fruits
measured is summarized in TABLE 1

A Morphometric fruit difference in C. trigonus with
regard to total seed protein profile was clearly indi-
cated in the present studies TABLE 2.

It is evident from TABLE 1 that protein band var-
ied from 4-14 with maximum number in Type: 4. Four
mobility groups are recognised from the species stud-
ied according to their �Rm� values.
A. Slow mobility group-�Rm� ranges from 0.02-0.11.
B. Medium mobility group-�Rm� ranges from 0.11-0.25.
C. Fast mobility group-�Rm� ranges from 0.25-0.45.
D. Fastest mobility group-�Rm� ranges from 0.45-0.65.

It is revealed from the �Rm� values for various bands
there is variation in the number, position and intensity of
protein bands. A major band of �Rm� value 0.51 and
0.58 were observed in all Types of C. trigonus except
Type: 5. Bands having �Rm� value 0.7 present in the
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Type: 1, 2, 4 while a band of �Rm� value 0.44 and 0.25
unique to the Type: 4, 6. The slowest moving band (�Rm�
value 0.1) was observed in the Type: 2. Of C. trigonus
Type: 4 shows maximum number of protein band while
Type : 2 shows minimum number of protein bands.

The species were also compared for the similarity
index to study phonetic resemblance by Jaccard�s Simi-

larity Coefficient (J). Type:3 shows closer resemblance
with Type: 4 and Type : 5 while Type: 2 and Type : 5
shows very distant relationship. They are not geneti-
cally identical as their J value is zero. Jaccard�s similar-
ity Coefficients based on SDS-PAGE analysis depicted
in the TABLE 3.

It is revealed that Type: 1, Type: 4and Type: 5 are
sharing higher homogeneity while Type: 2, Type: 5 are
showing totally different protein profile. They are not
genetically identical as their J value is zero.

DISCUSSION

Macromolecular chemosystematics which deals
with polymeric compounds such as nucleic acids and
proteins is of greater value in studying the evolutionary
relationship. The protein profile analysis helps in cal-
culating the degree of genetic similarity between differ-
ent species or within single species which shows phe-
notypic variation. Valuable wild cucurbit, C. trigonus
was analysed for their protein polymorphism with hope
that information will be use of finding out differentia-
tion as well as to study physiological behaviour and
eco-diversity.

TABLE 2 : Relative mobility values for various bands
elecrophored in seed protein extract of C. trigonus

C.trigonus Mobility 
group 

Band 
No. 

�Rm� 
value Type:1 Type:2 Type:3 Type:4 Type:5 

1 0.02 - - - 0.02 - 

2 0.06 - - - 0.06 - 

3 0.1 - 0.1 - 0.1 - 

4 0.4 0.4 - 0.4 0.4 0.4 

5 0.7 - 0.7 - 0.7 - 

A 

6 0.11 - - - 0.11 - 

7 0.13 - - - - 0.13 

8 0.15 0.15 - - - 0.15 

9 0.17 - - - 0.17 - 

10 0.18 - - - - 0.18 

B 

11 0.25 0.25 - 0.25 - - 

12 0.28 - - - 0.28 - 

13 0.32 - - - 0.32 - 

14 0.35 0.35 - - 0.35 0.35 

15 0.44 - - - 0.44 - 

C 

16 0.45 - - - - 0.45 

17 0.47 0.47 - - 0.47 - 

18 0.51 0.51 0.51 0.51 0.51 - 

19 0.54 - - - - 0.54 

20 0.58 0.50 0.58 0.58 0.58 - 

D 

21 0.65 - - - - 0.65 

TABLE 3 : Similarity indices of seed proteins in C. trigonus

C. trigonus 
C. trigonus 

Type :1 Type :2 Type :3 Type :4 Type :5 

Type : 1 - 0.5 0.66 0.54 0.37 

Type :2 - - 0.5 0.44 0.00 

Type :3 - - - 0.37 0.16 

Type :4 - - - 1.00 0.18 

Type : 5 - - - - 1.00 

TABLE 1 : Morphological variation in Cucumis trigonus fruits

Fruit colour (Skin) 
Average 

fruit 
(cm) 

Fruit 
length(cm) 

C:L C/L 
Ratio 

Average no. 
of seeds per 

fruit 

Seed 
colour 

Seed 
length 
(cm) 

Seed 
breadth 

(cm) 

L/B
(m)

2.0 Type:1 
(Brownish yellow) 

16.3 11.2 1.45 1.45 400 Cream 0.6 0.3 
0 

2.0 Type :2 
(Light green with mosaic strips of dark green) 

10.3 5.9 1.74-1.77 1.74 412 Cream 0.6 0.3 
0 

3.0 Type:3 
(Dark green patches with light green background) 

10.6 5.5 1.92 1.92 406 Cream 0.6 0.2 
0 

Type:4 
(Light green with dark green patches) 

10.2 5.1 2.00-2.15 2.00 235 Whitish 0.5 0.2 2.5 

Type:5 
(Brown & light green patches ) 

8.4 5.8 1.50-1.56 1.45 300 Cream 0.4 0.2 2 

Note : All fruit are mature; C- Circumference; L- Length; B- Breadth
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CONCLUSION

There is a variation in proteins of all five samples of
C. trigonus. Changes in protein profile shows differ-
ences in physiological behaviour of C. trigonus. Based
on morphometric variations and protein profile studies,
it can be concluded that there are five different ecotypes
of C. trigonus.
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