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SDS-PAGE of seed protein profiles were in three species including four taxa of Caesalpinia viz. C. bonduc ,
C. coriaria, C. pulcherrima var. flava and C. pulcherrima var. pulcherrima. Taxonomic relationships between
the four taxa were discussed in the light of their morphological and phytochemical criteria. SDS-PAGE data have
revealed that  C. pulcherrima var. flava and C. pulcherrima var. pulcherrima share maximum bands in common
out of recorded protein bands. This relatively high number of common recorded bands was indicative of their
common origin. C. pulcherrima var. flava showed intermediate between C. bonduc and C. coriaria. Lowest
number of common protein bands in between, C. coriaria and C. pulcherrima var. pulcherrima may be correlated
with primitiveness and woodiness among all the species under consideration.

INTRODUCTION

The genus Caesalpinia L. belongs to family Caesalpiniaceae, tribe Caesalpinieae is a pantropical genus of trees, shrubs
and prickly climbers comparising of about 150 species distributed through out the world (Polhill and Vidal,1981).Sanjappa(1992)
recorded twenty species of Caesalpinia including both wild and cultivated from India. Earlier, Baker (1878) reported ten species
from Indian sub-continent. The genus Caesalpinia L. with seven species found in the Botany of Bihar and Orissa (Haines,1921-
25) are widely distributed throughout Bihar. Three species of Caesalpinia (four taxa) have been identified from Patna district, viz.
C. bonduc, C. coriaria, C. pulcherrima var. flava and C. pulcherrima var. pulcherrima. Many species are important as ornamental,
medicinal or timber producing (Burkart,1952). The genus is widespread and diverse characterised by a distinctive morphology.
Taxonomic relationship of these taxa; have attracted the attention of taxonomists not only because of their classification is
limited to a very few characters (Lersten and Curtis,1994; Rudall et al.,1994) but also because of the nuclear boundaries and the
confusion in nomenclature between them (Kit et al., 1994; Shehata ,1997).

Many taxonomic studies have been carried out to discuss relationship of the Caesalpinia at specific level using different
criteria. Nageshwar et al. (1984) and Prabha Choudhary and Choudhary (1987) analysed the phytochemical structures among
a number of species and pointed out close relationship between C. pulcherrima and each of C. sepiaria and Delonix regia.

Seed protein banding patterns as revealed by polyacrylamide gel electrophoresis in the presence of sodium dodecyle
sulfate (SDS-PAGE) have provided a valid source of taxonomic evidence for addressing taxonomic relationships at both the
generic and specific levels (Ladizinsky and Hymowitz, 1997; Cook,1984; Badr,1995). Variations in SDS-PAGE of seed protein
profiles have successfully been used to differentiate between species in number of genera, for example Vigna (Paino et al.,1993),
Trifolium (Badr,1995), Phaseolus (Schmit et al.,1996) and Lathyrus (El-Shanshoury,1997).

On the other hand, morphological characters can help in solving taxonomic problems and must not be ignored in reconstructing
plant relationship and phylogeny (Werff and Endress,1991; Donoghue and Sanderson,1992). Morphological criteria were used
to reassess the relationships among various plant families and genera eg. Rohrer et al., (1991) and Robertson et al., (1992) on
the Rosaceae, Kadereit et al., (1994) on the Papaveraceae and Sun and Chung, (1986); Rohwer, (1994) on the Lauraceae.

In the present study about the taxonomic relationship among the taxa of genus Caesalpinia on the basis of seed protein
profile (SDS-PAGE) and its relationship with morphological characters has been worked out.
MATERIALS AND METHODS

For studying the SDS-PAGE, seeds of the examined taxa of Caesalpinia were collected from various localities of Patna
district. To extract seed proteins each with an equal weight of pure, clean, sterile fine sand and powdered using mortar and
pestle and protein from seeds were extracted in protein solubilization solution (0.5% M Tris-HCl, pH=6.8, 10% glycerol, 2%
SDS, 0.5% 2-mercaptoethanol and 0.1% bromophenol blue) then transferred to Eppendorf tube and centrifuged 30 seconds.
The supernatant was transferred to new tubes placed into a boiling water bath for 4 minutes. The extract was cooled and loaded
on each gel tube. Electrophoresis was carried out at 20 mA current for 3-4 hours till the tracking dye reaches the bottom of gel.
After electrophoresis the gels were taken out of the tubes for the detection of protein bands.
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Staining of the protein band was performed by dipping the gel into the plates containing Comassie Brilliant Blue for 24 hours.
Destaining was carried in 10% acetic acid. The bands were examined in white light transilluminator and gel was photographed.

Table-1 Some morphological characters of the taxa studied of Caesalpinia.

S.
No. Parameters C. bonduc C. coriaria C. pulcherrima 

var. flava
C. pulcherrima 

var. pulcherrima

1. Habit Shrub (Scandant) Small sized tree Shrub Shrub

2. Stem Armed Unarmed Armed Armed

3. Leaf

Type
Compound-
Bipinnate

Compound-
Bipinnate

Compound-
Bipinnate

Compound-
Bipinnate

Size  (Leaflet) 2-5.8 x 1.2-2.7 cm 3-9 x 1-2 mm 1-2.5 x 0.5-1.2 cm 1-2.5 x 0.5-1.2 cm

Shape
Oblong-
lanceolate

Oblique-oblong Oblong-ovate Oblong-ovate

Surface Texture Glabrous Glabrous Glabrous Glabrous

Apex
Obtuse to sub-
acute

Round-truncate Mucronulate Mucronulate

Base
Rounded and 
unequal

Pulvinous Pulvinous Pulvinous

Margin Entire to undulate Entire Smooth Smooth

4. Stipule
Compound 
foliacious

Acicular Linear Linear

5. Inflorescence Supra-axillary
Supra-axillary to 
terminal

Axillary Axillary

6. Flower

Colour Yellow
Pale-greenish 
white

Yellow Crimson-red

Size 1.3 cm across 0.8-1 cm across 3 cm across 3 cm across

Pod size 5-8 x 3.5-4.5 cm 3-6 x1.9-2 cm 7-9 x 1.5-1.7 cm 7-9 x 1.5-1.7 cm

Pod shape
Oblong covered 
with prickles

Ovate-oblong Oblong Oblong

Pod joints ---- At 3-6 points 8-10 points 8-10 points

7. Seed

Colour
Greenish to ash 
grey

Brown Brown or Black Brown or Black

Size 1.5x2.0 cm 4-5x2.5-3 mm 9-10x6 mm 9-10x6 cm

Shape Globular Oblong Oblong Oblong

No. of 
seed/pod

01-Feb 03-Jun 08-Oct 08-Oct
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RESULTS AND DISCUSSION
The studies of seed protein through electrophoretic techniques of various species of Brassica and Sinapis (Vaughan

et al.,1966; Vaughan and Waite,1967 a, 1967 b) have thrown a considerable light on the taxonomic status and indicated
possible phylogenetic relationship. Vaughan and Denford (1968) found that among the three species of Brassica every one could
be distinguished from others by a unique band in their seed protein profile.

Fig. 1: Photograph of seed protein banding profile using SDS-PAGE, Fig. 2: Drawing of seed protein profile in each of the
taxa studied (A. C. pulcherrima var. pulcherrima, B. C. pulcherrima var. flava, C. C. coriaria, D. C. bonduc)

Fox et al., (1964) in a comparison of soluble proteins of a few species of Leguminosae found that protein band patterns of
species within a genus resembled one another more closely then the species belonging to different genera. Deshborough and
Piloquin(1966) from the study of protein band data, obtained with proteins extracted from various species of Solanum concluded
that the patterns were specific for each species. Similar conclusions were drawn in the same genus by Edmonds and Gildwell
(1977) while studying on different ploidy level and Sarkar and Bose (1984) using single seed protein in the characterization of
rice varieties. Johnson and Hall (1966) in a report on electrophoretic studies on wheat proteins state that “homology between the
bands of different species based on similarity in migration velocity, provides a criterion of genetic affinity from which evolutionary
realtionship may be inferred.” Besides these findings, seed proteins have extensively been studied from taxonomic point of view
in number of plants like Avena (Jain and Singh,1979), Cowpea (Khan et al.,1980), Phlox (Levin and Schaal,1970), Vicia
(Ladizinsky,1975), Triticum and Aegilops (Caldwell and Kasarda,1978) etc.

The high stability of seed protein profile and its additive nature make seed protein electrophoresis a powerful tool in elucidating
the origin and evolution of cultivated plants (Ladizinsky and Hymowitz,1979). A cultivated plant and its wild progenitor form a
common gene pool (Harlen and deWet,1971) and can be considered from genetic point of view as a member of the same
species. Similarity between the protein profile of wild species and their cultivated counterparts has been reported in cotton
(Johnson and Thein,1970; Cherry et al., 1970; Johnson, 1975),Soybean(Mies and Hymowitz, 1975; Savoy 1977) and
Peanut(Cherry,1975).

The pattern of the total protein content present in three species (four taxa) of Caesalpinia show some variation among them
(Figs 1 and 2). Differences arise not only in intensity of bands but also in nature of bands. The Rf value between different species
of Caesalpinia ranged from 0.06 to 0.92. The value depicts the mobility of the protein on gel surface. The minimum Rf value 0.06
is same in all four taxa while maximum Rf 0.92 is seen in C. bonduc, C. pulcherrima var. flava and C. pulcherrima var.
pulcherrima. Bands 1 (Rf=0.06), 5(Rf=0.31), 7(Rf=0.50), 8(Rf=0.55), and 9(Rf=0.71) are exactly alike in all the four taxa. Band
10( Rf=0.77) are common to C. coriaria, C. pulcherrima var. flava and C. pulcherrima var. pulcherrima. Band 13(Rf=0.92) is
common to the C. bonduc, C. pulcherrima var. flava and C. pulcherrima var. pulcherrima. Band 12(Rf=0.86) is common to C.
bonduc and C. coriaria whereas band 4(Rf=0.29) and band 6(Rf=0.46) are confined to single species C. coriaria, (Table- 2 ).
Common bands are however taxonomically irrelevant.
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Table-2. Bands distribution among different taxa of Caesalpinia

Band No. Rf va lue C. pulcherrima var. 
pulcherrima

C. pulcherrima 
var. flava C. coria ria C. bonduc

1 0.06 + + + +
2 0.16 – – + –
3 0.22 + + – +
4 0.29 – – + –
5 0.31 + + + +
6 0.46 – – + –
7 0.5 + + + +
8 0.55 + + + +
9 0.71 + + + +
10 0.77 + + + –
11 0.82 – + + +
12 0.86 – – + +
13 0.92 + + – +

Table-3  Percentage similarity between two taxa of Caesalpinia.

S.No. Species × Species Percentage  similarity

1 C1 × C2 88.88%

2 C1 × C3 46.15%

3 C1 × C4 70.00%

4 C2 × C3 53.84%

5 C2 × C4 80.00%

6 C2 × C4 53.84%

Where, C1= C. pulcherrima var. pulcherrima, C2= C. pulcherrima var. flava , C3= C. coriaria, C4= C. bonduc.

A total of 11 bands are detected in C. coriaria, while 9 bands in C. bonduc and C. pulcherrima var. flava and 8 bands in C.
pulcherrima var. pulcherrima. Bands similarity also varied between any two species of genus Caesalpinia. Maximum 8 bands
are similar between C. pulcherrima var. flava and C. pulcherrima var. pulcherrima while minimum 6 bands are common between
C. coriaria and C. pulcherrima var. pulcherrima. Bands 2(Rf=0.16), 4(Rf=0.29) and 6(Rf=0.46) are specific to C. coriaria.
Morphological characters of C. coriaria solid,cylindrical without armed stem, compound oblique-oblong leaf with rounded-truncate
apex and pulvinous base whereas both varieties of C. pulcherrima could be morphologically differentiated by possessing compound
oblique-oblong leaves with mucronulate apex and pulvinous base. C. bonduc is scandant shrub having oblong-lanceolate leaf
with obtuse to sub-acute apex, rounded unequal base and compound foliaceous stipule (Table-1). Thus further research is still
needed on this taxon in particular to elucidate its relationship with the other taxa included in Caesalpinia.
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