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ABSTRACT The impact of medical specialty activities with medicative properties to elucidate mechanisms will scale 
back unwellness risk. This experimentation has been conducted to seek out the proteolytic enzyme restrictive 

impact of Cucurbita maxima and genus Citrullus lanatus seed coat extracts. The restrictive action of enzyme and Protease-K has 
not shown any restrictive impact. Chymotrypsin inhibition has been determined at 10µl of crude extract. Pumpkin seed coat crude 
extract has shown enzyme (at 10µl) and Chymotrypsin (10 to 0.625µl) inhibition. All the tested concentrations has not shown any 
Protease-k inhibition. The isolated Cucurbita maxima and genus Citrullus lanatus seed coat extracts has not shown any inhibition 
with Trypsin and Protease-k however shown inhibition with Chymotypsin at 30%, 50% and 90% concentrations. FeSO4, Na2EDTA 
and (CH3COO)2Pb has shown Trypsin inhibition. All the metals except FeSO4, Na2EDTA and (CH3COO)2Pb has not shown any Trypsin  
inhibition. Typsin inhibition has not been seen once genus Citrullus lanatus seed coat extract (10µl) has been else before adding metal. 
Thus this shows the competitive binding of Citrullus lanatus seed coat extract. All the metals has not shown any Chymotrypsin inhibi-
tion. Addition of genus Citrullus lanatus seed coat extract has shown competitive inhibition in Phosphate buffer, MgSO4, HgCl2 and 
Na2EDTA. Protease-k has shown inhibition with FeSO4 and not shown any inhibition with different metal compounds. Competitive 
inhibition of genus Citrullus lanatus seed coat extract has been found in CuSO4 and HgCl2. Competitive binding of the FeSO4 with 
protease-k has been determined. Typsin inhibition has been seen once Cucurbita maxima seed coat extract (10µl) has been else be-
fore adding HgCl2. Thus this shows the binding of extract. All the metals haven't shown any trypsin inhibition. Addition of Cucurbita 
maxima seed coat extract has shown competitive inhibition with all the metals in chymotrypsin. Protease-k has not shown inhibition 
with all metal compounds of Cucurbita maxima seed coat.
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1. Introduction
Plants contain pure active principles of substances that have 
source of medicaments [1], associated in treatment of various 
human ailments [2]. Medicinal plants involve a healthcare ap-
proach in current research in drug design and discovery by 
combining with techniques like Botany, Phytochemistry, Biol-
ogy and Molecular Technology [3]. Various systems of medi-
cines like ayurvedic, unani, siddha, folk medicine with integra-
tion of traditional and modern systems of medicine provides 
insides in treatment of diseases with contemporary scientific 
practice [4].

Characterization of biological samples provides meaning full, 
interpretations through metabolic analysis [5]. A winter squash 
fruit (Cucurbita maxima duchesna variety; Telugu vernacular- 
gummadikaya; common name- pumpkin) is an important vege-
table fruit has good shelf line with good source of water soluble 
vitamins carotene [6].

Pumpkin is popularly used in various traditional systems of 
medicine in treatment of several aliments, used as anti-diabetic, 
antibacterial, antitumor, antihypertensive, antihyper-choles-
terolemia, immune-modulation, anti-inflamation, antiparasitia, 
antalgic, antihelmenthic, provides an attention on various inves-
tigations on this plant. The plant materials are being investigat-
ing by various scientists took know the effect of pharmalogical 
activities with medicinal properties to elucidate mechanisms 
that reduce disease risk [7].

Citrullus lanatus (Thub.) commonly known as water million be-
longs to family cucurbitaciae. The plant is cultivated in northern 
and western parts of India, fruits are available during summer 
season[8]. Citrullus lanatus (or Citrullus vulgaris; Telugu ver-
nacular - puchhakaya; common name - watermelon) is used in 
treatment of various diseases like diabetes diarrhea, dysuria, 
jaundice, beri-beri, rheumatism [9], seeds contains a biochemi-
cal compound that show medicinal properties in the treatment 
for kidney stones, demulcent, diuretic, pectoral urethral prob-
lems and tonic [10].

t2.1. Plants for the study

Plants that are locally available and belonging to the family cu-
curbitaceae were used as the source material to screen for pro-
tease inhibitory activity. Cucurbita maxima and Citrullus lana-
tus seed coat extracts were used for the study.

2.2. Extraction and recovery of protease inhibitor
Plant materials for the study were washed thoroughly in dis-
tilled water and air-dried. A buffer extract was prepared in a 
500 ml conical flask by homogenizing 10 g of plant materials 
in 60 ml of 0.1M phosphate buffer with pH 7.0 in an electrical 
blender. The homogenate was further mixed thoroughly by in-
cubating the contents at room temperature in a rotary shaker 
for 30 minutes at 150 rpm. The slurry was then filtered through 
cheesecloth and the filtrate was centrifuged at 10,000 rpm for 
15 minutes at 4°C for removing any cell debris that remains in 
the preparation. The clear supernatant obtained represented 
the crude extract and was assayed for protease inhibitor activ-
ity and protein content in the present experimentation.

2.3. Ammonium sulphate precipitation
The fractionation using ammonium sulphate precipitation has 
the advantage of intermediate removal of unwanted proteins 
and simultaneously the protein of interest could be concentrat-
ed. Ammonium sulphate (SRL, India) required to precipitate the 
protease inhibitor was optimized by adding varying concentra-
tions (30%, 50%, 70% and 90%) to the crude extract.

1)	 To precipitate the protein, ammonium sulphate was slowly 
added initially at 30% (w/v) saturation to the crude extract 
while keeping in ice with gentle stirring.

2)	 After complete dissolution of ammonium sulphate, the so-
lution was kept at 4”C for overnight precipitation.

3)	 Protein precipitated was collected by centrifugation at 
10,000 rpm for 15 minutes at 4”C.

4)	 To the supernatant, required ammonium sulphate for next 
level of saturation was added and the procedure mentioned 
above was repeated. The precipitation was continued up to 
90% (w/v) of ammonium sulphate saturation.

2.4. Dialysis
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The precipitate obtained after ammonium sulphate precipita-
tion was further dialyzed against 0.1M phosphate buffer (pH 
7.0), in order to remove the ammonium sulphate from the pre-
cipitate. Dialysis tube (Sigma-Aldrich) was treated to remove 
the humectants and protectants like glycerin and sulfur com-
pounds present in it, and to make the pores of the tube more 
clear. The treated tube retain most of the proteins of molecular 
weight 12 kDa or greater. The method followed for the treat-
ment of the dialysis tube.

a)	 Wash the tube in running water for 3-4 hrs.
b)	 Rinse in 0.3% (w/v) solution of sodium sulfide, at 80°C for 

1 minute.
c)	 Wash with hot water (60°C) for 2 minutes.
d)	 Acidified with 0.2% (v/v) sulphuric acid.
e)	 Rinse with hot water (60°C).

2.5. Analysis of protease inhibitor by Dot - Blot method
The purified fraction collected from ion exchange chromatogra-
phy is analyzed for its protease inhibitory activity.

1. 10µl of protease inhibitor was mixed10µl with protease 
(0.5mg/ml) and spotted on to a strip of X-ray film.

2. 10µl of protease was mixed with10µl phosphate buffer 0.lM 
(pH 7.0) as the control and spotted on to the X-ray film.

3. Incubated the X-ray film at 37°C for 10 minutes.
4. Washed the film under tap water till the zone of gelatin hy-

drolysis by protease was visualized.
5. Where the inhibitor is present, the protease does not degrade 

the gelatin on the x-ray film. If the inhibitor is absent, a clear 
zone is formed at the site of sample application on the X-ray 
film.

2.6. Effect of various metal ions on protease inhibitor activ-
ity
Effect of various metal ions on activity of protease inhibitor was 
evaluated by incubating the protease inhibitor along with differ-
ent concentrations of various metals ions in the inhibitor solu-
tion for 30 minutes. The metals studied included sodium chlo-
ride, calcium chloride, magnesium sulphate, cupric sulphate, 
sodium molybdate, zinc sulphate, ferric chloride, manganese 
chloride, nickel chloride, mercury chloride, barium chloride, 
cadmium sulphate, and aluminum sulphate which contributes 
the metal ions like KI, Na+, Ca2+, Pb2+, Mg2+, Zn2+, Cu2+, Fe3+, 
Mn2+, Hg2+. Ba2+, Al2+, Cr2+Cd2+, and Mo6+, each at 5 mM 
final concentrations respectively.

3. Results & Discussion
Protein inhibitory activity from plant and animal components 
provide a significant role in medicinal usage in control of vari-
ous diseases. The present work has been conducted to find the 
protease inhibitory effect of Cucurbita maxima and Citrullus la-
natus seed coat extracts.

Figure 1 has provided the protease inhibitory activity of crude 
samples. The inhibitory action of Trypsin and Protease-K has 
not shown any inhibitory effect. Chymotrypsin inhibition has 
been observed at 10µl of crude extract. Pumpkin seed coat 
crude extract has shown trypsin (at 10µl) and Chymotrypsin 
(10 to 0.625 10µl) inhibition. All the tested concentrations have 
not shown any Protease-k inhibition.

Figure 1. Protease inhibition activity of crude samples

Figure 2 has shown the inhibition of Trypsin, Chymotypsin and 
Protease-k activity of Cucurbita maxima and Citrullus lanatus 
seed coat extracts. The isolated samples has not shown any in-

hibition with Trypsin and Protease-k but shown inhibiton with 
Chymotypsin at 30%, 50% and 90% concentrations, 

Figure 2. Protein inhibition of isolated samples

Figure 3 has shown the metal inhibition activity of Citrullus la-
natus seed coat extracts. FeSO4, Na2EDTA and (CH3COO)2Pb 
has shown Trypsin inhibition. All the other metals has not 
shown any Trypsin inhibition. Typsin inhibition has not been 
seen when Citrullus lanatus seed coat extract (10µl) has been 
added before adding metal. Hence this shows the binding of ex-
tract. All the metals have not shown any Chymotrypsin inhibi-
tion. Addition of Citrullus lanatus seed coat extract has shown 
competitive inhibition in Phosphate buffer, MgSO4, HgCl2 and 
Na2EDTA. Protease-k has shown inhibition with FeSO4 and not 
shown any inhibition with other metal compounds. Competitive 
inhibition of Citrullus lanatus seed coat extract has been found 
in CuSO4 and HgCl2. Competitive binding of the FeSO4 with 
protease-k has been observed. 

Figure 3. Metal inhibition with Water melon

Figure 4 has shown the metal inhibition activity of Cucurbita 
maxima seed coat extracts. Typsin inhibition has been seen 
when Cucurbita maxima seed coat extract (10µl) has been add-
ed before adding HgCl2. Hence this shows the binding of extract. 
All the metals have not shown any trypsin inhibition. Addition 
of Cucurbita maxima seed coat extract has shown competitive 
inhibition with all the metals in chymotrypsin. Protease-k has 
not shown inhibition with all metal compounds of Cucurbita 
maxima. 

Figure 4. Metal inhibition with pumpkin

 

Proteins are the biomolecules that show particular functions 
within the cell. The protein components are interlinked with 
other protein components. Perform biological functions for 
beneficial or no harmful or neutral effects. These molecules are 
produced from the DNA, arranged as amino acid strings. Plant 
proteins are the important protein biological source that inter-
acts with disease proteins within or foreign cells. The cellular 
and molecular studies provide significant information regard-
ing aging and disease.

Most of the proteins show motive conformation with hydropho-
bic amino acids that are typically located in the interior of the 
protein molecule [11]. Protein kinases are the targets for the 



14 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Volume : 2 | Issue : 9 | September 2013 • ISSN No 2277 - 8179 Research Paper

REFERENCE
1. Farnsworth NR, Akerele O, Bingel AS, Soejarto DD, and Guo Z. (1985). Medicinal plants in therapy. Bulletin of the world health organization, 
63(6), 965. | 2. Grover JK, Yadav S, and Vats V. (2002). Medicinal plants of India with anti-diabetic potential. Journal of ethnopharmacology, 81(1), 

81-100. | 3. Balunas MJ & Kinghorn AD. (2005). Drug discovery from medicinal plants. Life sciences, 78(5), 431-441. | 4. Jain SK & DeFilipps RA. (1991). Medicinal plants of India. 
Reference Publications. | 5. Fiehn O. (2003). Metabolic networks of Cucurbita maxima phloem. Phytochemistry, 62(6), 875-886. | 6. Arévalo-Pinedo A & Murr FE. (2006). Kinetics 
of vacuum drying of pumpkin Cucurbita maxima: Modeling with shrinkage. Journal of Food Engineering, 76(4), 562-567. | 7. Caili FU, Huan S, and Quanhong LI. (2006). A review 
on pharmacological activities and utilization technologies of pumpkin. Plant Foods for Human Nutrition, 61(2), 70-77. | 8. Rai C, Rai P, Majumdar GC, De S, and DasGupta S. (2010). 
Mechanism of permeate flux decline during microfiltration of watermelon (Citrullus lanatus) juice. Food and Bioprocess Technology, 3(4), 545-553. | 9. Soladoye MO & Oyesiku OO. 
(2008). Taxonomy of Nigerian Medicinal plants. A Textbook of Medicinal Plants from Nigeria. UNILAG Press, Lagos, Nigeria, 93-149. | 10. Marwat SK, Khan MA, Khan MA, Ahmad M, 
Zafar M, Rehman,F, and Sultana S. (2009). Fruit Plant Species Mentioned in the Holy Qura’n and Ahadith and Their Ethno medicinal Importance. Am. Eurasian J. Agric. Environ. Sci, 
5(2), 284-295. | 11. Xia N, May CJ, McArthur SL, and Castner DG. (2002). Time-of-flight secondary ion mass spectrometry analysis of conformational changes in adsorbed protein 
films. Langmuir, 18(10), 4090-4097. | 12. Noble ME, Endicott JA, and Johnson, LN. (2004). Protein kinase inhibitors: insights into drug design from structure. Science, 303(5665), 
1800-1805. | 13. Jongsma MA, & Bolter C. (1997). The adaptation of insects to plant protease inhibitors. Journal of Insect Physiology, 43(10), 885-895. | 14. Cohen P. (2002). Protein 
kinases—the major drug targets of the twenty-first century?. Nature Reviews Drug Discovery, 1(4), 309-315. | 15. Gashaw I, Ellinghaus P, Sommer A, and Asadullah, K. (2012). 
What makes a good drug target?. Drug discovery today, 17, S24-S30. | 16. Zhang ZY. (2001). Protein tyrosine phosphatases: prospects for therapeutics. Current opinion in chemical 
biology, 5(4), 416-423. | 17. Schägger H. (2006). Tricine–SDS-PAGE. Nature protocols, 1(1), 16-22. | 18. Hortin GL. (2006). The MALDI-TOF mass spectrometric view of the plasma 
proteome and peptidome. Clinical Chemistry, 52(7), 1223-1237. | 19. Lay JO. (2001). MALDI‐TOF mass spectrometry of bacteria*. Mass Spectrometry Reviews, 20(4), 172-194. | 20. 
Kelleher NL. (2004). Peer reviewed: Top-down proteomics. Analytical chemistry, 76(11), 196-A. | | | | 

treatment of many diseases like inflammation and cancer the 
structural in sights provides targeting the residual of the mol-
ecule at ATP sites are less conserved active sites into targeting 
non catalytic domains [12]. Plants have been co-evolving the 
thousands of years with defense mechanisms the show protec-
tion against most herbivores, defense involves the production 
of protein inhibitors [PIs]. These inhibitors are proteins that 
are found in various parts of the plant provide defense against 
insects show the ability to adapt species that overcomes the ef-
fect of plant PIs [13]. Active protein kinase inhibitor shows the 
approval of drugs for clinical use those regulators protein phos-
porelation in most aspects of cell life, that can treat the cause 
are consequence of disease. These experiments provides the 
most advances in the cellular processes that can shape the ma-
jor drug targets of the 21st century [14]

A druggable target is a protein, peptide or nucleic acid that 
show activity and perform modulation by a drug .For the targets 
to be addressed with experimental screening methods show ad-
vantages because the targets that are identified in the cellular 
modeled systems and the engineered or selected reflect to the 
disease model provide closer relationships .A target has been 
successfully validated and might be necessary show therapeutic 
use provide an indication that has a role in common mechanism 
potential that allows the broadening of therapeutic activity [15].

An understanding on signal transduction and the protein phos-
phorelation in the cell show the key regulatory components in 
signal transduction pathways in raveling the reasons of protein 
inhibitors that can serve as powerful therapeutic power full 
weapons in the society who are battling with human diseases 
[16]

Sodium dodesyl sulphate poly accrylamide gel electrophoresis 
(SDS-PAGE) is general and very simple, reliable technique for 
protein separation in the mass range 1-30KDa [17]. MALDI-TOF 
MS is the soft ionization technique and the power full tool used 
for serving small proteins and peptides [18]. This “proteome” 
approach can be used for identification of previously unknown 
proteins that can be usefulled in experimenting regulation of 
gene expression and protein localization in an organism pro-
vides evidence for chemo taxonomic evolution [19]

Most of the research groups gain as access to MS instrument 
that removes the barriers in detection and understanding of 
protein level heterogenisity, one of the promising technique of 
Top-down proteomics . The post genomic bioengineering and 
biomedicine from plant requires better insights into biology at 
the protein level that are critical to determine molecular indi-
cators and the causes of multigenic diseased phenotypes. This 
technology provides the development of infract proteins which 
are both orthologous and Paralogous proteins with peptide 
base proteomics [20].

4. Conclusion
The present work has shown that, Cucurbita maxima and Cit-
rullus lanatus seed coat extracts shows good protease inhibi-
tory activity. Metals can also shown competitive role in either 
inhibiton or binding with enzyme/sample at active site and 
provide inhibition/non-inhibition of Trypsin, Chymotypsin or 
Protease-k. 
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