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Abstract: Protein is not only essential compound of animal but it is also important constitute of plants. Plants
are good source of proteins. These proteins are mostly analyzed and identified from the fruits, seeds or any
other parts of plants which are mostly used in diet but there are many other types of protein which are
synthesized by other parts also, if one can know about synthesis of those proteins at different growth periods
of different parts of plant then one may get interesting results. In this study stem of two plants were used for
the analysis of protein i.e Pea (Pisum sativum) and Gram (Cicer arietinum). Molecular weight of protein was
analyzed by SDS/Polyacrylamide Gel Electrophoresis and protein was stained with Lawsone dye by paper
chromatography. Lawsone dye is protein dye which is mostly used for the staining of hair, skin and nails
protein but in this research same dye was used for the staining of plant protein through paper

chromatography.
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INTRODUCTION

Protein is not only functional or structural molecule of
animals and plants (Stayanarayana and Chakrapati,
2007; Jain et af, 2006; Vasudevan and SreeKumari,
200%) but it can also be used in the diagnosis and
treatment. Plants are good source of proteins. These
proteins are mostly analyzed and identified from the
fruits, seeds or any other parts of plants which are
mostly used in diet but there are many other types of
protein which are synthesized by other parts also, if one
can know about synthesis of those proteins at different
growth periods then one may get interesting results
(Schiltz ef af., 2005).

In this research work two plants i.e Pea (Pisum sativiim)
and Gram (Cicer arietinum) were grown and protein was
analyzed by SDS/Polyacrylamide Electrophoresis Gel
and Paper Chromatography. In Paper Chromatography
Lawsone dye was used which is obtained from Henna
(Lawsonia inermis). It is a shrub or small tree. Henna
leaves contain glucoside colouring matter Hennotannic
acid which are generally known as Lawsone (Wallis,
2005; Willaim, 2002; Dhumal et af., 2005; Osman and
Van Noort, 2003; Kang and Lee, 2006). Dried leaves of
Henna are used in cosmetic and medicine such as
Cardio inhibitor, hypertensive, intestinal anti spasmodic
and uterine sedative effect etc. Lawsone is also used for
the treatment of allergic reaction (Rund et a/, 2007;
Nikkel et af., 2001; Hazra, 2002). It is grown in Pakistan,
India, North Africa, China, Egypt, Florida, Sudan, Iran,
Malagasy and Australia (Syed, 1989). Henna leaves
extraction is used in Pakistan and India for the

adornment of hands and feet of Bride and ladies on
special occasion such as engagement, wedding
ceremony and eid festivals etc (Petkewich, 2006,
Brancaccio et a/, 2002; Ali and Sayeed, 1988). This
means that the Henna leaves contain dye which stain
the protein of hair, nails, hands and feet (Syed, 1989;
Petkewich, 2008). Pea (Pisum sativum) and Gram (Cicer
arfetinum) belong to Fabaceae family (Ali, 1977). In this
study protein was analyzed from three different growth
stages of stem of Pea and Gram.

MATERIALS AND METHODS

Collection of pea and gram samples: Gram and Peas
were sown in first week of December 2008 by drilling
method on the experimental field of Institute of Plant
Sciences, University of Sindh, Jamshoro. Plct size for
each crop was 10 x 10 meters and normal agronomic
practices were performed from sowing till harvest. Stem
samples were collected at three different pericds, that is,
after 2 months (pre-flowering Stage), after 3 months
(flowering Stage) and after 4 months (fruiting Stage)
denoted P-1, P-2 and P-3 for Peas and G-1, G-2 and G-3
for Gram. At each growth stage stem samples were
collected from lower, middle and upper part of the same
plant and were replicated four times.

Preparation of solution:

«  Stacking gel buffer: Tris (6.0 g) dissolve in 48 ml of
1 M HCI and adjust pH-6.8 and make final volume
to 100 ml with water.
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Resolving gel buffer stock (Tris HCI, pH-8.8): Take
36.3g Tris and add 48 ml of 1 M HCI and adjust pH-8.8
and make final volume 100 ml with distilled H20.

Stacking gel buffer stock (Tris-HCI, pH-6.8). Take 6.0 g
Tris, 48.0 ml 1 M HCI and make final volume 100 ml
with distilled H20.

Staining solution: Take 1.25 g of Coomassie Brilliant
Blue (G-250) and add 200 ml methanol and 35 ml
Glacial acetic acid make final volume to 500 ml with
distle water. Filter the solution for removing of
undissolved material and store at room temperature.

Destaining solution: Take 75 ml of Glacial acetic acid
and 50 ml of Methanol, mix it and make the final volume
to 1L.

Sucrose (40%, wiv): Dissolved 40 g of sucrose in 100
ml of distilled water.

0.01% Bromophenol blue solution: 10 mg of
Bromophenol blue dissolved in 100 ml distilled water.

Acrylamide-Bisacrylamide stock solution: Take 30.0 g
of Acrylamide and 0.8 g of hisacrylamide dissolved in
100 ml distilled water. Filter the solution through filter

paper.

1.5% (wiv) Amonium Persulphate (APS): Dissolved 0.15
g of APS in 10 ml of distilled water.

N, N, N’, N’- Tetramethyl Ethylene Diamine {TEMED):
Supplied by manufacturer.

Staching gel (2.5%): Take 2.5 ml of acrylamide-
bisacrylamide stock solution, 5 ml of stacking gel buffer
stock solution, 1.5 ml of 1.5% APS, 0.015 ml TEMED and
11 ml of distilled water, make final volume 20 ml.

Resolving gel: Take 7.5 ml of acrylamide-bhisacrylamide
stock solution, 3.75 ml of resolving gel buffer stock
solution, 1.5 ml of 1.5% APS, 0.15 ml of TEMED, 17.25
ml of distilled water and make final volume 30 ml.

Sample preparation: Take 0.2 ml of each sample, add
0.1 ml of sucrose (40%, w/v) solution, add one drop of
glycerol (Sawhney and Randhir, 2006).

Procedure for electrophoresis: Load 0.1 ml of each
sample and marker on the top of glass tubes, only one
sample should be loaded onto each of the tube. Supply
3 mAJtube current, tracking dye migrate to about 1 cm
from the bottom end of the tube, this will take 1-2 h. Turn
off the power supply, remove the gel from the tube. Place
the gel in staining solution for 3-4 h and then destained
in destaining solution until background of the gel is
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clear. Calculate the molecular weight of Protein of
samples against the molecular weight of marker
(Sawhney and Randhir, 2006; Schiltz ef af., 2005; Zor
and Selinger, 1996; De St Groth ef af., 1963).

Extraction of protein: 1 g of each plant portion was
grinded in pestle mortar with 1.0 ml of 0.1 M Phosphate
buffer pH 7.5. These samples were kept overnight for
complete extraction of protein. These were centrifuged at
16.163 g for 20 min and repeat it for 20 min more. The
supernatant was used for protein analysis and pellet
was discarded (Sawhney and Randhir, 2006).

Preparation of spray solution: 2 g of Lawsone dye in
100 ml of alcohol and 7% acetic acid (1:1) was prepared
(Ali and Sayeed, 1988).

Selection of suitable pH for staining through paper
chromatography: Protein extractions of all above three
plants and Bovine Serum Albumin were placed on
Chromatographic paper (Whatman-1) at point 1-2 and 1-
4 respectively. Lawsone dye 2% (alcoholic) solution of
pH-2, 3, 4, 5, 6 and 8 was sprayed on spots. The
maximum darkness of the spots was selected for the
staining. Place also solution of glucose, Galactose,
Maltose, Starch, Rapeseed oil and Olive oil on
chromatogram and sprayed with 2% Lawsone dye
solution (Sawhney and Randhir, 2006; Ali and Sayeed,
19838).

RESULTS

Molecular weight of protein by SDS/PAGE method:
Plants (Pea and Gram) were used for the determination
of molecular weight of protein by SDS/PAGE.
Electrophoresis is an Electochromatographic technique
which is utilized for the separation of proteins, in which
charged particle move in electric field (Sawhney and
Randhir, 2006, Osset ef al, 1989). In SDS-PAGE
Coomassie dye was used for the staining of protein
bands on the electrophoresis gel (Atta ef af, 2004).
Protein concentration in different bands in the gel was
determined from three growth stages of stem of Pea i.e
P-1, P-2 and P-3 and stem of Gram i.e G-1, G-2 and G-3
by using total protein marker (standard) for the
calculation of molecular weight. Protein assigned all
expected compartment fractions of the samples (Fig. 1,
2 and Table 1, 2).

Table 1: Electrophoresis determination of molecular weight of
protein by SDS/PAGE from three stages of stem of Pea
P-1 Molecular P-2 Molecular P-3 Molecular

Bands weight weight weight

1 58.05 KDa 58.05 KDa 48.96 KDa

2 50.00 KDa 48.96 KDa 43.91 KDa

3 42.28 KDa 33.36 KDa 35.00 KDa

4 24.60 KDa 24.60 KDa 23.83 KDa

5 20.13 KDa 19.71 KDa 19.13 KDa

6 15.00 KDa 15.00 KDa 14.58 KDa
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Table 2: Electrophoretic determination of molecular weight of
protein by SDS/PAGE from three growth stages of stem

of Gram
G-1 Molecular G-2 Molecular G-3 Molecular
Bands weight weight weight
1 48.96 KDa 48.96 KDa 39.46 KDa
2 41.86 KDa 41.50 KDa 28.52 KDa
3 35.89 KDa 35.98 KDa 18.42 KDa
4 24.80 KDa 25.36 KDa 15.60 KDa
5 L. 1428KDa ...
170 kDa
100 kDa
75 kDa

Fig. 1. Lane 1: Total protein; Lane 2. Protein from P-1;
Lane 3: Protein from P-2; Lane 4. Protein from
stem of P-3

170 kDa

100 kDa

75 kDa

Marker

Fig. 2: Lane 1. Total protein; Lane 2. Protein of G-1;
Lane 3: Protein from G-2; Lane 4. Protein from
G-3

DISCUSSION

Protein from Three Stem Growth Stages of Pea (P-1, P-
2 and P-3): Determination of molecular weight of protein
in three stages of growth of stems of Pea (P-1, P-2
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and P-3), (Table 1 and Fig. 1): In P-1 and P-2 only two
types of bands (58.05 KDa and 24.60 KDa) are identical
but all others are different but in P-1 and P-3, there was
not any same protein band which means that protein of
P-2 have similarity but protein content in P-3 was totally
different from P-1 and same observations were seen by
Schiltz et al. (2005) that as plant grew, it synthesized
different types of protein at all stages and at the time of
seed filling types of protein become changed. So there
is great need of the research for protein synthesis that
occurs during the growth of plant (Pandey et af., 2006).

Protein from three stem growth stages of gram (G-1,
G-2 and G-3): In case of Gram, four bands appeared at
G-1 (Fig. 2, Table 2) and at G-2 only three bands
appeared and one band is same as in G-1 but two
bands have been changed in G-2 sample i.e 25.36 KDa
and 4.28 KDa but in case of G-1 and G-3 there was
totally different protein bands appeared and same
observation was seen in G-2 and G-3. Result of
Spectrophotometric  methods and  Electrophoresis
shows that from first stage to the third stage of growth of
plants, not only concentration of protein changed but
types of protein was also changed (Pandey et af., 2006;
Muilerman et al., 1982; Righetti and Drysdale, 1974).

Paper chromatography for protein: Paper
Chromatography is a useful technique in which
cellulose paper (Whatman-1) is used (Sawhney and
Randhir, 2006). In this research work paper
chromatography was used for the assessment of
staining of Proteins, Carbohydrates and Lipids with
Lawsone dye at the different pH i.e 2, 3, 4, 5, 6 and 8 (Ali
and Sayeed, 1988) and then same dye was used for the
staining of anatomical sections of plants. Extraction of
three plants rachis of Siris, stem of Pea (P-1, P-2 and P-
3) and stem of Gram (G-1, G-2 and G-3) were used.
Chromatogram shows that protein stained with
Lawsone dye at all pH but spot of protein were darker at
acidic pH which contrasts with the study of Al and
Sayeed (1988) who reported that darker spots appeared
at alkaline pH while the results of Catherine (2005)
agrees with the present study while when samples of
Carbohydrates (Glucose, Galactose, Maltose and
Starch) and Lipids (Rapseed oil and Olive oil) were
placed on Chromatogram and same Lawsone dye
solution (of all pH) were sprayed, but spots did not
appear in both cases i.e Carbohydrates and Lipids, so
it is proved that Lawsone dye only stains protein
molecules and it will not stain any other molecule and
gave good results at acidic pH. In this research work
pH-4 was used for staining of protein through
anatomical sections of all above plants.

Conclusion: Thsi study was conducted to analyze the
protein from plants through growth stages, as Pea and
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Gram grow, the protein concentration increases and
also types of protein changes at all stages. Paper
Chromatography shows the results that Lawsone stain
protein at acidic pH, that is why pH-4 is suitable for the
staining of protein. In this study new and low cost
Lawsone dye was introduced, in future this can also he
used in Electrophoretic methods for the staining of
protein.

REFERENCES

Ali, R. and S.A. Sayeed, 1988. A novel dye for staining
electrophoretically resolved proteins. J. Protein
Structure-function Relationship. Pub. Elsevier
Science B.V (Biomedical division), pp: 15-25.

Ali, S.1., 1977. Flora of West Pakistan, Papilionaceae.
No. 100. Printed at Ferozsons Karachi, pp: 260-64.

Atta, S., S. Maltoese, P. Marget and R. Cousin, 2004.
15NQs assimilation by the field Pea (Pisum sativim
L). J. Agron., 4: 85-92.

Brancaccio, R.R., LH. Brown, Y.T. Chang, J.P.
Fogelman, E.A. Mafong and D.E. Cohen, 2002
Identification and  quantification of para-
phenylenediamin in a temporary black henna tattco.
Am J. Contact Dermat., 13: 15-8.

Catherine, C.J., 2005. The Henna page, How to mix
henna. Pub: Henna publication, a division of Tap
dancing lizard 4237 Klein Ave stow, Ohio 44224
USA.

De St Groth, F., R.G. Whster and A. Datyner, 1963. Two
new staining procedures for quantitative estimation
of protein on electrophoretic strips. J. Biochem.
Biophys Acta., 14: 377-391.

Dhumal, N.R., AV. Todkary, S.Y. Rane and S.P. Gjji,
2005. Hydrogen bonding motif in 2-hydroxy-1,4
naphthoquinone. J. Theor. Chem A C., 113: 181-
166.

Hazra, A., 2002. Adverse reaction to Henna. J. Pharmco.,
34: 436-437.

Jain, J.L., J. Sunjay and J. Nitin, 2006. Fundamental of
Biochemistry. S-Chand and Comp. Ltd.,, pp: 111-
229,

Kang, J.|.-K. and M.H. Lee, 2006. Quantification of para-
phenylenediamine and heavy metals in Henna dye.
J. Contact Dermat., 55: 26-29.

Muilerman, H.G., H.G. Ter Hart and W. Van Dijk, 1982.
Specific detection of inactive enzyme protein after
polyacrylamide gel electrophoresis by a new
enzyme-immunoassay method using unspecific
antiserum and partially purified active enzyme:
application to rat liver phosphodiesterase. Anal
Biochem., 120: 46-51.

Nikkel, A.F., F. Henry and G.E. Pierard, 2001. Allergic
reactions to decorative skin painting. J. Europ. Acad.
Dermat. Venereo, 15: 140-142.

863

Osman, A.M. and P.C. Van Noort, 2003. Evidence in
redox cycling of Lawsone (2-Hydroxy-1,4-
naphthoginone) in the presence of the
hypoxanthine/xanthine oxidase system. J. Appl.
Toxic. Pub. Med., 23: 209-12.

Osset M., M. Pinol, M.J.M. Falllon, R. de Llorens
and C.M. Cuchillo, 1988. Inference of the
carbohydrate moiety in coomassie brilliant blue R-
250 protein staining. J. Electrophoresis, 10: 271-
273.

Pandey, A., MK. Choudhary, D. Bushan, A.
Chattopadhyay, S. Chakraborty, A. Datta and N.
Chakraborty, 2006. The nuclear proteome of
chickpea (Cicer arietinum L) reveals predicted and
unexpected proteins. J. Proteome Res., 5. 3301-
3311.

Petkewich, R., 2006. Henna dye derived from green
leaves is used to decorate the body with intricate
designs. J. Am. Chem. Soc., 84: 15-20.

Righetti, P.G. and JW. Drysdale, 1974. Isoelectric
focusing in gels. J. Chromatogr., 98: 271-321.
Rund, D., T. Schaap, N. Da’a, D.B. Yehuda and J. Kalish,
2007. Plasma exchange as treatment of Lawsone
(Henna) intoxication. J. Clin. Apheresis, 22. 243-

245,

Sawhney, S.K. and S. Randhir, 2007. Introductory
practical Biochemistry. Narosa Pub. House, pp: 64-
262.

Schiltz, 5., N. Munier-Jolain, C. Jeudy, J. Burstin and C.
Salon, 2005. Dynamics of exogenous nitrogen
partitioning and nitrogen remobilization from
vegetative organs in pea revealed by 15N in vivo
Labeling throughout Seed Filling. J. Plant Physio.,
137: 1463-73.

Stayanarayana, U. and U. Chakrapati, 2007.
Biochemistry. 3rd Edn., Books and Allied. Ltd., pp:
42-43.

Syed, R.B., 1989. Medicinal plant. Medical and
Poisonous Plant of Pakistan, 1st Edn., Printes
Karachi, Pakistan, pp: 259.

Vasudevan, D.M. and S. SreeKumari, 2005. T/B of
Biochemistry. 4th Edn., Japee Brothers medical
Pub. New Delhi, India, pp: 23-48.

Wallis, T.E., 2005. Henna and raspberry leaves.
T/B Pharmacognosy. 5th Edn., CBS India, pp: 144-
145.

Willaim, C.E., 2002. Phenol and phenolic glycoside:
Trease and Evans Pharmacognosy, 15th Edn., WB
Saunders, pp: 214-252.

Zor, T. and Z. Selinger, 1996. Linearization of Bradford
protein assay increase it sensitivity: Theoretical and
experimental studies. Anal. Biochem., 236: 302-
308.



