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Abstract
Elastase is a member of the serine protease enfamiéy that hydrolytically degrades elastin, a ceative
tissue component leading to aging and wrinklinghefskin. In this report, we investigated thevitro inhibitory
effects of some cations and n-hexane extrat¢iibiscus cannabinysvernonia amygdalinaMurraya koenigij
and Telfairia occidentalison the activity of Elastase isolated frokspergillus flavusand Aspergillus niger
Elastase was extracted, isolated and partiallyfipdrirom Aspergillus flavusand Aspergillus nigerThe data
obtained in this study demonstrated that the dgtofi elastase i\spergillus flavusvas higher compared to that
of Aspergillus nigerafter salting out. The elastase inhibition actastiof Hibiscus cannabinus, Vernonia
amygdalina, Murraya koenigignd Telfairia occidentaliseveal that the leaf extract froMurraya koenigii,in
Aspergillus flavushad moresignificant inhibition was obtained compared tottb& Aspergillus niger,with
inhibitory effect from 40ug/ml. While thaif Hibiscus cannabinushowed similar inhibition characteristics to
Murraya koenigii.Both Hibiscus cannabinus and Vernonia amygdalisa an effect at 80pug/ml; all the extracts
appeared to have more effects on the enzyme obt&iom Aspergillus flavughan from theAspergillus niger.
The potential of exploring these plant extractmsuati-aging recipe was discussed.
Keywords: Inhibitory studies, Elastaséspergillus flavusAspergillusniger, Hibiscus cannabinysvVernonia
amygdalina Murraya koenigij andTelfairia occidentalis

1. Introduction

Enzymes are energized protein molecules found! iivadg cells that function as biocatalyst. Thegtalyze and
regulate all biochemical reactions that occur witthie human body. They are also instrumental igtign.
Enzymes are exploited in the detergent, food, phaeutical, diagnostics, and fine chemical indust(i&erget
al.,, 2007).These enzymes mainly function in a narrowgea of pH, temperature, and ionic strength.
Microorganisms from diverse and exotic environmeptgremophiles, are considered an important soafce
enzymes, and their specific properties are expeotegsult in novel process applications (Srid2&)6).

Of the thousands of known proteins, elastase i®netof the best known. However, it plays an imgratrtole as
an enzyme where it function as hydrolaBeX(3.4.21.11).

Elastase as the active form of the zymogen praeass hydrolytic in enzyme found especially in pla@creatic
juice where it catalyzes the hydrolysis of elastitich other proteases can not degrade. Elastheiptotein that
makes up the elasticity in tissues (Barebsl.,2012) . Elastin helps keep the elasticity in tssuvhere it helps
keep skin flexible but tight and stretches to acemmate normal activities like flexing a muscle (D&999,
Mori et al.,2002). Elastase is important as part of our ewwryjives, it aids in our digestion when we eat food
such as meat. It also further enhances our unaeiisi of how serine proteases operate (Santill6920
However, when it is no longer controlled propediastase can cause some serious damage to itdrhdsis
sense, elastase is possibly the most destructizgmen having the ability to degrade virtually all tfe
connective components in the body. This is onéheffeatures responsible for it broad applicationmédical
therapy, food processing, and dairy industry (Kotlet al, 1984,Kimet al, 2009).

Aspergillus flavusalso known as mould is a plant, animal and hunethqgen that produces the carcinogen,
aflatoxin. It grows by producing thread-like bramghfilaments known as hypha&spergillus nigeiis a fungus
and one of the most common species of the géspergillus It causes a disease called black mold on certain
fruits and vegetables such as grapes, onions, @maups, and is a common contaminant of food. ubiguitous

in soil and is commonly reported from indoor enwiment, where its black colonies can be confused thibse

of stachybotrys (species of which have also be#ad:&lack mould”) (Entchevet al, 2001).

Recent development in biotechnology have resultgtie exploitation of new and undiscovered micraoigms
and the devising of improved methods for enzymelpction and their effect in biological systems.

The present study therefore focuses on the inlipidfect of cations and some plant extracts onaittesity of
the enzyme elastase frohspergillus flavusandAspergillus niger

107



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) “—.i.l
Vol.6, No.14, 2016 IIS E

2 Materialsand M ethods

2.1 Materials

211 Sample Collection and Processing

The matured leaves éfibiscus cannabinus, Vernonia amygdalina and Muar&genigii(i.e. rama, bitter leaves
and curry leaves respectively) used in the studewwerchased from the Kaduna Central market ams$parted
to the Biochemistry Department using a polytheng. b&@rior to the commencement of the experimerd, th
leaves were authenticated at the Herbarium of tibo@ical Science Department, Ahmadu Bello Univigtsi
Zaria.

The leaves were chopped into smaller bit with gekaind dried at room temperature (273) so as to
maintain the constituents. After the complete dyyieach plant materials were ground using a domegttil
and mortar and then transferred into an air tighstic container. Then the powder were stored fiigerator at
(2-8°C) for analysis.

22 Reagents

Tween 20, biuret reagent and bovine serum alburmgrevsupplied by Sigma —Aldrich Co. USA. n-hexane,
Calcium carbonate and ammonium sulphate were sgpgy BDH chemicals, Poole, England . Sodium
dihydrogen phosphate, disodium hydrogen phosphatee wroducts of Pharmacia fine Chemicals, Upsala,
SwedenAll chemicals and reagents used for the study vedranalytical grade and supplied by reputable
chemical manufacturers.

2.3 Enzyme Cultivation

231 I solation of Microorganism

The microorganisnispergillus nigerand Aspergillus flavusised was isolated from soil, purified, charactstiz
and identified at the Department of Microbiologyadtina State University, Kaduna State, Nigeria. The
organism was maintained on potato dextrose agat $RDA Slant) at room temperature°@5to obtain a
luxuriant growth.

232 Preparation of spore suspension

Spore ofA. flavusandA. nigerwas collected aseptically from (PDA slant) by waghwith 10ml of sterilized
0.1% tween 20. Mycelia and other debris are remdnefiltration of the spore suspension throughikteglass
wool. The concentration of the filtrate was adjdste 3x10 spore per ml with the tween 20 solution as
described by Kothargt al, (1984).

24 Preparation of Plant extracts

The plants powder (30g) were subjected to sucsesgsaceration with 100ml of n-hexane in a shaketesy at
room temperature. Then the extract was filtereat filtrate was subjected to evaporation using waégh so as
to obtain dried extract. Each extract were prepdmngdissolving 100mg per 10ml of solvent (i.e. nduee).
Then each dried extract was subjected to elasthfgitory assay.

25 Production of Elastase

Liquid culture medium was required, which was mageof 1.17% yeast carbon base, 0.2% elastin pestic
and 0.3% CaC® The solution are mixed thoroughly by shakinge Tlask is plugged with cotton and autoclave
for 20min at 12iC. The sterilized media was cooled to room tempegaand inoculated with 4ml of the spore
suspension. The culture was incubated &€3with shaking at 150 rpm for 72 to 96 hours. Thiure broth was
filtered through cheese cloth, double whatman lltdr fpaper, 1.am pore size membrane filter and finally
through a 0.45um pore size membrane filter. Elastaivity and total protein content was determitaed
appropriate (Kothargt al, 1983).

2.6 Enzyme Purification

Ammonium sulphate precipitation

Crude elastase in the culture supernatant fluid prasipitated by adding solid (NHSO, at 40-80% saturation.
188g/l of solid ammonium sulphate was added slomith continuous stirring for 20-30 min. The pretgied
proteins were collected by centrifugation at 14,60® for 30 minutes. The resultant pellet was sodpd in 20
mM sodium phosphate buffer pH 7.0 and dialyzedresiahe same cold buffer for 18 hours at 20% (VIie
dialysate was centrifuge for 20 min at 8000 rpm 1@ and the supernatant was retained while the pehst
resuspended in 20 mM sodium phosphate buffer pHaid centrifuge again for 20 min at 8000 rpm. The
supernatant with those from the first centrifugatiwsere combined and the pellet discarded. Alicufothe
supernatant were retained for protein concentratiwhelastase activity determination.

2.7 Deter mination of Total Protein Content

The total protein content of the enzyme was deteethiaccording to Bradford (1976) using bovine serum
albumin as standard as reported by Kotledrgl, (1985).
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2.8 M easurement of Elastase Activity

Deter mination of kinetic constants (K, and V )

The kinetic constants Kand V., for the enzyme was determined from lineweaver-tdiduble reciprocal)
using spectrophotometric assay from the elastasgta@s calculated by Kothamst al, (1984).

Effect of inhibitorson Elastase activity

Aliquot of the enzymes 1.0ml and 0.2ml of varyingncentration of the inhibitor (of plant extractsene
incubated with the substrate of varying concerdratiThe elastase activity was determined and thiition
constant k determined from the double reciprocal plot.

29 Effect of Cationson Elastase Activity

Exactly 1.0 ml of the enzymes and 0.2ml of 0.02[ithe cations (M§" Co**, Zr?*, C&™") were incubated with
1.0 ml of the substrate and elastase activity &ssaglorimetrically.

3.0 Results
Inhibitory studies and effect of plant extract aadions as isolated frodspergillus flavugand Aspergillus niger
yielded the result shown below:

The spores obtained from the fungi after incubati@s 740,000/ml for théspergillus flavusand 660,000/ml
for Aspergillus nigerThe total crude protein obtained from the fundd.876umol/ml forAspergillus flavuand
0.93umol/ml for Aspergillus niger While the concentration after first purificatidny salting out gave a
concentration of total protein 0.696umol/ml fdspergillus flavusaand 0.676umol/ml foAspergillus nigerThe
result obtained shows that the enzyme activityAspergillus flavuss 0.696pumol/ml and 0.676pmol/ml for
Aspergillus nigei(see figure 1)
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Figure 1: Elastase activity in Aspergillus flavus and Aspergillus niger
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Figure 2: Elastase activity in Aspergillus flavus and Aspergillus niger with Murraya koenigii at different
concentrations
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Figure 3: Elastase activity in Aspergillus flavus and Aspergillus niger with Hibiscus cannabinus extract at
different concentrations
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Figure 4: Elastase activity in A. niger and A. Flavus with Vernonia amygdalina extract at different
concentrations
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Figure5: Elastase activity of A. flavuswith various cations
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Figure 6: Elastase activity of A. niger with various cations
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Fig 7: Doublereciprocal plot of elastase using elastin as substrate

Results shows thaflurraya koenigiihad effect on the level of enzyme activity at Omd@ol/ml/min at 40 pg/ml
and was continuously reducing faspergillus flavugsee figure 2). While foAspergillus nigerit has an effect
on the level of activity at 0.64 mmol/ml/min at @action with extract of 40 pg/ml and also increaséh
increase in plant extract to 60, 80 and 100ug/ml.

Also Hibiscus cannabinutad an effect on the level of activity of the emeyelastase (see figure 3) at 0.33
mmol/ml/min at a concentration of 80 pg/ml and awndusly reducing the enzyme activity on increasmthe
extract forAspergillus flavusWhile for Aspergillus nigerit has an effect on the level of activity of etese at
0.63 mmol/ml/min at a reaction with the plant egtraf 80pg/ml and same @spergillus flavuon increasing
the extract concentration to 100 pug/ml.

The inhibition studies witWernonia amygdalindsee figure 4) shows that the plant had an effadhe level of
activity of the enzyme elastase at 0.7 mmol/ml/mah a concentration of 80pg/ml and reduces the raazy
activity on increase of extract féxspergillus flavusWhile for Aspergillus nigerit has an effect on the level of
activity of elastase at 0.87 mmol/ml/min at a raacivith the plant extract of 80pug/ml and same\apergillus
flavuson increasing the extract concentration to 100jkg/m

The cationic inhibitory study on elastase was eygdousing M§*, Zr?*, C&* and C&" from aliquots of
preparations. Results shows higher activity fa #mzyme with C5 and C&" when compared with other
cations in both fungi as enzyme activity increaséh the increase in substrate concentration (gped 5 and
6).

4 Discussion

Elastase was isolated frofspergillus flavusandAspergillus nigerElastase is a serine protease with three main
amino acids (aspartate, histidine and serine)satdtive sites, which make up the catalytic trindt twork
together to create a nucleophilic catalysis (Bergl 2007). Also, the enzyme has a binding site fof" zmd
Mg®* that function as a cofactor, hence also known asegalloproteinase. This divalent cations Zinc is
necessary for the enzymatic reactivity while Magumsserve for the stability of the protein struetwf the
enzyme during catalysis. Moreover, it has been mlesethat apart from Zinc, the second divalentaratiould
varied in various species of microorganism for epEnC&" is noted inPseudomonas aeruginosandBacillus
thermoproteolyticugOlson and Ohman, 1992; Hase and Finkelstein, 199 m this present studies the
cationic activity for elastase extracted from thwe fungi rises from a concentration of 0.2mM asiagfathe K;

of 0.071, where all the divalent cations used aaraactivator in an increasing order of >6a> Mg > Zn for

A. flavusand Ca> Co > Zn > Mg for A. niger Also the studies by Furlaet al, (1996), shows that other
chelating agent will inhibit the release of elastasut calcium and magnesium will not, but foundatdivate
elastase activity. The preference of this divaient influences the amino acid structural arrangénierthe
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polypeptide structure of the protein nature ofelastase where these ion exhibit various geomedacdination
structure with amino acid residue of the enzymdi@®i and Vondrasek, 1998).

The inhibitory effect of various plant extract showhat n-hexane extract dflurraya koenigij Hibiscus
cannabinusand Vernonia amygdalinaexhibited a significant competitive inhibition; thi greater effect on
enzyme extracted fromA. niger At concentration of 40ug/ml and above there wamration in the level of
activity of theses enzyme in the fungi, which cobtlinfluenced by the presence of alkaloids oritapresent
in the plants (Jamest al, 2014). The findings from present study suggtststhe inhibition of elastase activity
may be a valuable method to protect against skingadt is for this purpose that the plant extracider
consideration were found to possess elastase fitmlzctivities. This is particularly instructive ghese extracts
exhibit the potential of preventing the loss ofrskiasticity and thus reduce skin wrinkling, saggamd aging(
Black,2005,Masieet al,2009) . Elastase activity increases with ageyltiag in a reduction in elastin and
further decreasing the elasticity of skin, whichuses the appearance of wrinkles and stretchmarksi (&4
al.,2002, Tamada, 2009 ).

Moreover, the optimum activity obtained at the sagitat extract concentration is possibly due toftw that
both enzymes sources are from same family.

5 Conclusion

The present study demonstrated that n-hexane &xwéklibiscus cannabinys/ernonia amygdalinaMurraya
koenigii and Telfairia occidentalis possesses elastase inhibition effects. At presamterous cosmetic
companies utilize elastase inhibitors and otheioaigtant ingredients in antiwrinkle, skin-lighteginand
antiaging products. The results of the current ysttiterefore provide greater knowledge and corimzell
evidence for the rational exploration of these gedious plants as a source of cosmetic mateFfalsher
investigations will focus on assessment of thedgimlal activity of these plant extracts in vivo amal chemical
identification of the major active components pa@ssible for the inhibitory effects of these plaatdracts in
preventive treatment for cutaneous wrinkling andiag.
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