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ABSTRACT
Introdutction:The present study was designed to screen out the different proteins from Prosopis cineraria (Leaves), known as Shammi (Family
Fabaceae) and characterize them by IR, NMR and mass spectroscopy and
evaluation of their antimicrobial potential against various microbial species.
Mehtods: Different extracts of leaf were treated with different reagents
for the presence and absence of metabolites. Antimicrobial effect of the
proteins were explored against Staphylococcus aureus, Pseudomonas aeruginosa and Aspergillus tubingensis. The disc diffusion method was used
for determination of antimicrobial activity. Analytical analysis included IR,
NMR and Mass spectroscopy. Reults: Phytochemical analysis of different
extracts showed the presence of different primary and secondary metabolites The range of zone of inhibition were found to be from 1.4±0.01mm to

14.2±0.18 mm. The maximum antimicrobial activity was found for 50 KDa
protein against Pseudomonas aeruginosa.
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INTRODUCTION

MATERIALS AND METHODS

Medicines from herbal plants are gaining importance in health care systems and play a very important role in pharmacological treatments.1
Medicines and healthy food from herbs often have less side effects than
synthetic medicines.2 Various analytical methods are used to establish
for their qualitative and quantitative estimation.3
Prosopis cineraria (P. cineraria), family- Fabaceae, an indigenous plantmentioned in Ayurveda with several clinical benefits.4 Locally it is
called “Kalpavriksha”5 and its use is common to the Hindu Bhagavatas, the Jains and the Buddhists.6 Mythology has refereed to this tree
as the Shammi tree of lord Rama and Laxamana because proportedly
they placed their swords and weapons on this tree.7 The genus Prosopis
comprises 44 species distributed mainly in Southwest Asia, Africa and
the America, ranging from western North America south to Patagonia.8
Vernacular names are Khejri (Hindi and Sanskrit), Janti/Loong tree
(Rajasthani), Jand (Punjabi), Sami (Gujarat), Sumri (Tamil) and Jammi
(Telugu) and in Sind it is known as Kandi.9 Leaves of this species contain
campesterol, cholestrol, sitosterol, stigmasterol, actacosanol, hentriacontane andmethyl docosanoate.10,11 These compounds possess potent
antioxidant, hypoglycemic and thyroid inhibiting properties.12 Fresh
leaf juice mixed with lemon juice is used for dyspepsia.13 The extract of
crushed pods is used for earache, toothache, pain relief from fractured
bones while aqueous extract of bark and leaves are useful in wounds
if applied externally.13,14 P. cinerarias is reported to have various pharmacological activities including analgesic and antipyretic, antihyperglycemic, antioxidant, anti-hypercholesterolemic, antitumor, no tropic,
anticonvulsant effects etc. Due to the presence of various primary and
secondary metabolites.15-28
There is a lack of scientific data on the proteins of this species and there
analytical, antimicrobial and antioxidant activities. Hence, the present
study was undertaken to assess the phytochemical content and screening the proteins for their microbiological and antioxidant properties as
per WHO and standard guidelines. This scientific research data may
serve as a reference for future researches, preparation of various herbal
formulations, analytical analysis, protein based studies and preparing
monographs about this plant.

Collection and Authentication of Plant Material
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The leaves of P. cineraria were collected from National Botanical Research
Institute, Lucknow, India in July 2015 and authenticated by Dr. Sunita
Garg, NISCAIR, Delhi (Ref No. NISCAIR/RHMD/2015/2862/55-2).

Reagents
SDS-PAGE Teaching kit was purchased from Medox-BioTM, Chennai
(Catlog no. MX-1180-02). DPPH was purchased from SDFCL, Mumbai.
Ethanol purchased from Changshu Yangyuan chemical, China. Azithromycin purchased from local market of Lucknow. Ciprofloxacin and Fluconazole are provided as a free gift sample from Alkem Pharmaceuticals
and Sun Pharmaceuticals respectively. All the chemicals were analytical
grades.

Extraction of Leaves
Extractions of the leaves was carried out according to standard procedures.29 The plant material was dried in a light free area and powdered
using a mechanical grinder. The powdered (25.0 g) plant materials was
dried and treated with different solvents (Water, ethanol and methanol).
Extracts were then conserved in sterile bottles in refrigerated conditions
for further use. The extracts were kept at 2 to 4°C. The crude extracts
were used for further investigation of antimicrobial properties.29

Identification of Primary and Secondary Metabolites by
Phytochemicals Screening
Identification of carbohydrate, alkaloids, flavonoids, tannins, proteins,
terpenoids etc was achieved by standard chemical tests.30-32

Screening of different proteins from ethanolic extract of
P. cineraria through SDSPAGE electrophoresis
Resolving gel, stacking gel were prepared and sample preparation was
done by 20-40 micro grams total protein per mini-gel loaded in wells
54
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then added equal volume of both sample and lamelli buffer. Afterwards,
incubated each sample for 5 min at 95-100°C. Now 10 ml mixture loaded
in the well (Mini gel 15 well comb and 1mm spacers) and combs removed
combs from the gel. After that, it was casted and placed it in the electrophoresis chamber filled with electrophoresis buffer. All protein samples
were loaded in the gel and applied 70 volts for 3 hrs. After 3 hrs, power
was turned off and immediately the proteins were treated with 40% distilled water, 10% acetic acid and 50% methanol to made the proteins insoluble. Again mixture was treated with water and Coomassie Brilliant
Blue R-259 and incubated for 4 hrs to overnight at room temperature on
a shaker. Transferred the gel to a mixture (67.5% distilled water, 7.5%
acetic acid and 25% methanol), placed on shaker and replaced with fresh
rinse mixture until the excess dye has been removed and deep blue color
was seen. Now the proteins were transferred to the membrane from the
gel. Membrane was transferred in to the TBST and again activated in
methanol for 30 min, added Ponceau Red and incubated on an agitator
for 30 mins. Membrane again washed with in water until the water was
clear and the protein bands were well defined. Proteins were separated
out by the sharp blade and preserved in a phosphate buffer for future
evaluation.33

In vitro antimicrobial studies of screened proteins
Antimicrobial studies of the screened proteins have done by agar well
diffusion method.34 Microbial stains procured from Institute of Microbial Technology, Chandigarh. Culture media for the activation of microbes were prepared according to official protocol as given in microbial
type culture collection protocol. Proteins were screened against Gram
positive bacteria (Staphylococcus aureus, MTCC 1430), Gram negative
bacteria (Pseudomonas aeruginosa, MTCC 2453) and a fungal stain
(Aspergillus tubingensis, MTCC 2546). Screened proteins dissolved in
dimethylsulphoxide (DMSO), concentration range should not be more
than 10 % of DMSO (RFCL Limited, New- Delhi).34

Antioxidant activity using DPPH (1, 1-diphenyl-2- picryl hydrazyl) method
DPPH (0.1 mM solution) was dissolved in methanol. From this 1.0 ml
solution was added to 3.0 ml of extract solution in water at different concentrations (25, 50, 75, 100 μg/ml). This was incubated at room temperature for 45 min. and the absorbance was measured at 517 nm against the
corresponding blank solution. Ascorbic acid (Thomas Chemical Labo-

ratory, Mumbai) was taken as reference. The percentage inhibition of
DPPH free radical was calculated based on the control reading, which
contained DPPH and distilled water. The % scavenging activity was calculated using the following equation.35
DPPH scavenged (%) = {(Absorbance of control – Absorbance of test) /
Absorbance of control} × 100

Spectroscopical Analysis of Proteins
IR spectra were recorded on a FT-IR (Shimadzu) in KBr from 400-4000
cm-1. 1HN MR spectra were recorded on JEOL AL 300 FT-NMR spectrophotometer (400 MHz) in CDCl3 using tetramethylsilanae as internal
standard. ESI mass spectra were recorded using Agilent 6530 AccurateMass Q-TOF.

RESULTS
Phytochemical Analysis of different Extracts
The different extracts were tested with several reagents for the presence
of alkaloids, glycosides, tannins, flavanoids, facts and oils, carbohydrates,
reducing sugar, proteins, saponin, terpenoids respectively using standard
techniques. AEPC (Aqueous extract of P. cineraria) shows the presence
of flavanoids and proteins in high concentration. In EEPC (Ethanolic
extract of P. cineraria) showed tannins and flavanoids whereas alkaloids,
tannins, flavanoids, proteins, terpenoids in high concentrations (Table
1).30-32

Screening of proteins and their antimicrobial effects
Western blotting different proteins detected a number of proteins with
molecular weights of 10, 25, 30, 35, 48, 50, 55 and 70 KDa (kDa) (Figure 1). Table 2 shows antimicrobial effects of screened proteins with a
gram positive, gram negative and fungal strains. The Zone of Inhibitions
(ZOIs) found to between 1.5±0.01mm to 8.1±0.07 mm. Maximum ZOI
found to be 8.1±0.07 mm with 33 kda weight protein against S. aureus
whereas minimum ZOI was 1.5±0.01mm against A. tubingensis. These
proteins did not have good antifungal properties. P. aeruginosa and S.
aureus are responsible for various diseases like pneumonia, bacterimia,
endocarditis, meningitis, etc. If any formulations develop with these proteins so they may be cure the human beings from the above mentioned
diseases. In the case of the fungal strain, these protein preparations may

Table 1: Phytochemical Analysis of Different Extracts of P. cineraria.
Phytoconstituents

AEPC

EEPC

MEPC
+++

Alkaloids

+

++

Glycosides

+

+

++

Tannins

++

+++

+++

Flavonoids

+++

+++

+++

Fats and oil

+

+

+

Carbohydrates

++

++

++

Reducing sugar

+

+

+

Proteins

+++

++

+++

Saponins

-

-

+

Terpenoids

++

++

+++

AEPC- Aqueous extract of P. cineraria, EEPE- Ethanolic extract of P. cineraria
MEPC-Methanolic extract of P. cineraria. Positive sign indicate the presence
of various phytoconstituents with respective to concentration like + (good),
++ (better), +++ (best) and negative sign indicate the absence of phytoconstituents.
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Figure 1: Screening of Protein from EEPC.
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give symptomatic relief or as a secondary choice of drug in future. Further researches are needed on these proteins.36

Analysis of Proteins by FTIR, 1H NMR and Mass
Spectroscopy
All proteins are liquid to semisolids with different colors, melting point
between 28ºC to 45ºC and Rf values were found between 0.55 to 0.79. The
IR spectroscopic analysis justified the presence of different functional
groups like –N-H, -C=O, amide –C=O, OH, C=O of carboxylic group
etc in all screened proteins. These groups are reported to have good
antimicrobial property and responsible for curing various diseases like
neurological, cardiovascular, gastrointestinal problems etc. Mass spectroscopy proved the molecular weight of compounds in which 10 kda
protein has calculated molecular weight is 10 kda but observed molecular ion peaks are ESI-MS: m/z (M+1)+ and M+. For 25 kda proteins have
calculated molecular weight is 25 kda but observed molecular ion peaks
are ESI-MS: m/z M+ and (M+1)+. For 30 kda proteins have calculated
molecular weight is 30 kda but observed molecular ion peaks are ESIMS: m/z M+ and (M+2)+. For 35 kda protein has calculated molecular
weight is 35 kda but observed molecular ion peaks are ESI-MS: m/z M+
and (M+1)+. For 48 kda protein has calculated molecular weight is 48
kda but observed molecular ion peaks are ESI-MS: m/z M+ and (M+1)+.
For 50 kda protein has calculated molecular weight is 50 kda but observed molecular ion peaks are ESI-MS: m/z M+ and (M+1)+. For 55 kda
protein has calculated molecular weight is 55 kda but observed molecular ion peaks are ESI-MS: m/z M+ and (M+2)+. For 70 kda protein has
calculated molecular weight is 70 kda but observed molecular ion peaks
are ESI-MS: m/z M+ and (M+1)+. 1H NMR characterizations helpful for
the establishing of the structure of the compounds and revealed the presence of various protons in which for 10 kda protein, 1H NMR (CDCl3) δ
ppm: 9.05 (s, 1H-CO-NH-CO), 9.03 (s,1H, NH). For 25 kda protein, 1H

NMR (CDCl3) δ ppm: 9.26 (s, 1H-CO-NH-CO), 9.04 (s,1H, NH). For
30 kda protein 1H NMR (CDCl3) δ ppm: 9.32 (s, 1H-CO-NH-CO), 9.01
(s,1H, NH). For 35 kda protein 1H NMR (CDCl3) δ ppm: 9.17 (s, 1HCO-NH-CO), 9.11 (s,1H, NH). For 48 kda protein 1H NMR (CDCl3) δ
ppm: 8.26 (s, 1H-CO-NH-CO), 8.53 (s,1H, NH). For 50 kda protein 1H
NMR (CDCl3) δ ppm: 8.27 (s, 1H-CO-NH-CO), 8.11 (s,1H, NH). For
55 kda protein 1H NMR (CDCl3) δ ppm: 9.52 (s, 1H-CO-NH-CO), 9.22
Table 2: Antimicrobial activity of Proteins from P. cineraria with Different Strains.
Zone of inhibition by different proteins against different strains (in mm)
Protein

Molecular

Conc.

Coding

Weight

(μg/
ml)

(kda)

Gram
negative
strains

Fungal strain

Gram
positive
strains

P.

A.
tubingensis

S. aureus

aeruginosa

EEPC

10

50

3.2±0.02

2.4±0.02

4.1±0.03

EEPC

25

50

5.5±0.10

2.2±0.01

5.7±0.12

EEPC

30

50

7.3±0.13

NIL

8.1±0.07

EEPC

35

50

6.5±0.11

NIL

6.6±0.12

EEPC

48

50

6.9±0.14

2.1±0.01

7.3±0.13

EEPC

50

50

4.8±0.08

1.5±0.01

5.4±0.06

EEPC

55

50

5.5±0.10

1.6±0.01

5.3±0.05

EEPC

70

50

6.1±0.09

2.2±0.01

6.2±0.06

Ciprofloxacin

Standard

50

15.8±0.24

Nil

14.7±0.21

Azithromycin

Standard

50

10.8±0.14

Nil

10.2±0.06

Fluconazole

Standard

50

Nil

14.3±0.17

Nil

Table 3: Antioxidant activity of Different Proteins of P. cineraria using DPPH Method.
Protein
Coding and
standard

Molecular
Weight
(kda)

Conc.
(μg/ml)

Absorbance

Percentage
inhibition

Regression equation

IC50

EEPC

10

25 µg/ml

0.531

40

Y=0.7x + 42 (R2=0.931)

11.4

50 µg/ml

0.541

39

Y=0.7x + 41.2 (R2=0.963)

12.5

Y=0.8x + 43.2 (R2=0.953)

8.5

Y=0.9x + 45.4 (R2=0.965)

5.7

EEPC

EEPC

EEPC

56

25

30

35

75 µg/ml

0.543

39

100 µg/ml

0.540

38

25 µg/ml

0.531

40

50 µg/ml

0.534

40

75 µg/ml

0.537

40

100 µg/ml

0.541

39

25 µg/ml

0.563

42

50 µg/ml

0.551

41

75 µg/ml

0.542

41

100 µg/ml

0.541

40

25 µg/ml

0.611

42

50 µg/ml

0.559

42

75 µg/ml

0.554

40

100 µg/ml

0.541

39
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EEPC

EEPC

EEPC

EEPC

Ascorbic acid

48

50

55

70

standard

25 µg/ml

0.654

40

50 µg/ml

0.651

39

75 µg/ml

0.594

39

100 µg/ml

0.585

37

25 µg/ml

0.685

42

50 µg/ml

0.681

41

75 µg/ml

0.679

41

100 µg/ml

0.674

40

25 µg/ml

0.579

42

50 µg/ml

0.578

42

75 µg/ml

0.574

41

100 µg/ml

0.571

40

25 µg/ml

0.558

42

50 µg/ml

0.551

41

75 µg/ml

0.498

41

100 µg/ml

0.496

39

25 µg/ml

0.458

49.1

50 µg/ml

0.462

48.6

75 µg/ml

0.465

48.3

100 µg/ml

0.467

48.1

(s,1H, NH). For 70 kda protein 1H NMR (CDCl3) δ ppm: 9.29 (s, 1HCO-NH-CO), 8.24 (s,1H, NH).

Antioxidant activity of screened proteins
Antioxidant activity of the proteins were determined by DPPH method
in which DPPH is a nitrogen based free radical is converted stable molecule dipheny 1- picryl hydrazine. The reduction of DPPH by the extracts due to transferred of hydrogen atom or electrons whereas phenolic
compounds have better antioxidant property. Table 3 shows the DPPH
radical scavenging activity of different extracts is compared to ascorbic
acid. Minimum IC50 value found to be 3.5 (Y=0.8x + 46.8, R2=0.982) with
48 kda protein and maximum IC50 value was (Y=0.7x + 41.2, R2=0.963)
12.5 with 25 kda protein whereas of ascorbic acid has 1.96 (Y=0.33x +
49.35, R2=0.959).37,38

CONCLUSION
In the modern area of world, people are very smart and intelligent. They
are depending on the high technologies for daily life but in health care
system; they truly depend on herbals due to very low side effects. Present
investigation proved screening of various proteins from plant source and
it is already reported that protein are main building blocks of the body.
Presence of various groups in the proteins justifies the structure of protein and these groups also responsible for curing various diseases. Phytochemical screening of extracts revealed the presence of various metabolites. The obtained scientific data may be beneficial for development of
formulations, biochemistry of natural products, molecular development
and preparing the monograph of plant.
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Y=0.8x + 46.8 (R2=0.982)

3.5

Y=0.8x + 44.5 (R2=0.863)

6.8

Y=0.9x + 48.2 (R2=0.986)

2.0

Y=0.8x + 47.3 (R2=0.883)

3.3

Y=0.33x + 49.35
(R2=0.959)

1.96

ABBREVIATIONS
P. cineraria, Prosopis cineraria; DPPH: 1, 1-diphenyl-2- picryl - hydrazyl;
S. aureus: Staphylococcus aureus, P. aeruginosa: Pseudomonas aeruginosa; A.tubingensis: Aspergillus tubingensis; AEPC: Aqueous extract of
P. cineraria; ZOIs: Zone of Inhibitions.
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SUMMARY
• Proteins are necessary and important nutrient for human body. Sources
of protein include plants, dairy products, meat, eggs, etc. In the present
research, the various proteins have screened out from ethanolic extract of
Prosopis cineraria leaves. The obtained proteins have different KDa weight
with good antioxidant and antimicrobial potential. The generated scientific
data may act as a backbone of various new plants based researches and
give the new fruitful ideas to new scientists in near future. This paper is the
second important part of my Ph.D research. The first part is published on same
journal (Pharmacognosy Communications) under the title “Pharmacognostic
Standardization and HPTLC Fingerprinting of Prosopis cineraria; An Ayurveda
Mentioned Plant”.
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