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ABSTRACT

In the present investigation, antimicrobial actvand phytochemical screening was evaluated foithhee newly
reported macro fungal species from Rajouri Distrid&K, India. The hydro-alcoholic extracts of theied

mushroom samples viz. Krombholziella oxydabilis #gldenia concentrica (B) and Innotus radiate @) 200
mg/ml were evaluated against bacterial and funggbaisms viz. Pseudomonas aeruginosa, Bacillugfidbrmis,
Micrococcus luteus, Aspergillus niger and Cladospar herbarum. The results showed that mushroomiepez.
Krombholziella oxydabilis and Innotus radiate caa Wtilized as a suitable antimicrobial agent whileishroom
species, Daldenia concentrica doesn’'t possesseiin@nbbial activity against any of the fungal an@dberial

strains studied.
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INTRODUCTION

We have made tremendous progress in technologyhanmédn medicine; But still we are threaten by vasioew
strains of bacteria, fungi and virus causing dieeaspecially in the developing countries [1]. Thavailability of
medicines in developing nations and in the extensiiug resistance of microorganisms has a largeadmpn
human health [2]. So there is earnest need of aresdor investigation of new antimicrobial substas .Natural
products have immense potential of containingnaictiobial agents for various microorganisms caudafectious
diseases [3]. Macro fungi have a potential of udimgh as nutritive and medicinal food stuff [4-T§.is not
surprising that mushrooms are a source of manygicélly active compounds. Mushrooms manage to grow
darkness and dampness in highly competitive enmiemts and protect themselves from hordes of atigcki
microbes by developing natural protective substarig Researchers isolated and identified somepoamds,
originating from Macro fungi show other medicinaloperties, such as immuno-modulatory, liver protect
antifibrotic, anti-inflammatory, anti-diabetic, &rital and antimicrobial activities [9-13]. The ntusom species are
valuable source of pharmacological agents. Diffeytochemical constituents are present withiapart from
fibers and sugars. It is not necessary that, thehnoom species which are not edible will not bénarmacological
agent. Mushrooms producing antibiotics are undalipteumerous, but so far, they have not been safftty
studied. Much work has been carried out on thendatobial activities of micro fungi but macro fungave not
been adequately explored. Therefore, the study wmaertaken to determine the antimicrobial activifythree
newly reported Macrofungal species from Rajouri tilig J&K, India viz. Krombholziella oxydabilis(A),
Daldenia concentricgB) andinnotus radiatgC).
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EXPERIMENTAL SECTION

Preparation of extracts of mushroom samples

The mushroom samples viKrombholziella oxydabiligA), Daldenia concentricaB) and Innotus radiatus(C)
were washed with distilled water, sterilized inaaliave at 10% for 15 minutes, dried under shade and pulverized.
The method of Alade and Irobi (1993) was adoptadpfeparation of solvent extracts with little madiftions.
Briefly, 20 g portions of each of the powdered mateof mushroom samples were soaked separateéd@¥a (v/v)
ethyl alcohol for 72 h. Each mixture was stirre@myv24 h using a sterile glass rod. At the endxafagtion, each
solvent was passed through Whatmann filter paper NgWhatmann, England) The filtrates obtained were
concentrated in vacuo using water bath at@0

Determination of Antimicrobial activity

CultureMedia

For antibacterial test, Soyabean casein digesttagén and Potato dextrose agar/broth of Hi Media Bombay,
India was used for antifungal test.

Inoculum

The bacteria were inoculated into Soyabean casgéstbroth and incubated at %7 for 18 h and suspension was
checked to provide approximately,®10FU/ml. The same procedure was done for fungalrst and there strains
were inoculated into Potato dextrose broth buftingal broth cultures were incubated at 48-72 h.

Microor ganisms used

The pure cultures of test bacterial and fungal wisyas viz.Pseudomonas aeruginogd CC 25619 were obtained
from Institute of Microbial Technology, Chandigarimdia while Bacillus licheniformis(Local isolated strain),
Micrococcus luteuglLocal isolated strain)Aspergillus niger(Local isolated culture) an@ladosporium herbarum
procured from Dept. of Microbiology, Shoolini Unigity, Solan (H.P), India.

Determination of diameter of zone of inhibition by well diffusion method

The agar well diffusion method (Peretzal, 1993) was modified. Soyabean casein digest mgalium (SCDM)
was used for bacterial cultures. The culture medimas inoculated with the bacteria separately subgednn
nutrient broth. Potato dextrose agar/broth was trsefiingal cultures. The culture medium was inated with the
fungus separately suspended in Sabouraud’s dextrosie. A total of 8 mm diameter wells were punclrgd the
agar and filled with mushroom extracts and solvielainks. Standard antibiotic (Erythromycin, 1 mg/mias
simultaneously used as the positive control. Treesl were then incubated at %7 for 18 h. The antibacterial
activity was evaluated by measuring the diametezasfe of inhibition observed. The same procedurthasfor
determination of antibacterial property was adoged then after the diameter of zone of inhibitieas observed
after 48-72 h. Fucanazole (1mg/ml) was used aslatdrfor determination of antifungal activity. Theocedure for
assaying antibacterial and antifungal activity vpa&sformed in triplicates to confirm the readingsdiimeter of
zone of inhibition observed for each of the tegiamism.

Phytochemical screening of the extract

The portion of the extract was subjected to thetgthemical screening using the method adopted bgsE and
Evans [15] and Harbourne [16]. Phytochemical sdregmvas performed to test for alkaloids, saponamnins,
flavanoids, steroids, sugars and cardiac glycoqitids

» Test for alkaloids

The 0.5 g of the extract was dissolved in 5 ml%f HHICI and was kept in water bath for about 2 migufanl of the
filtrate was treated with Dragendroff's reagent didity or precipitation was taken as indicator foe presence of
alkaloids.

* Test for Tannins
About 0.5 g of the sample was dissolved in 10 nbafing water and was filtered. Few ml of 6% Fa@las added
to the filtrate. Deep green colour appeared cordititine presence of tannins [15]
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» Test for Flavanoids

About 0.2 gm of the extract was dissolved in methaand heated for some time. A chip of Mg metal was
introduced followed by the addition of few dropsaminc. HCI. Appearance of red or orange color wdscator of
the flavanoids.

e Test for Saponin
About 0.5 g of the extract was stirred with waterthe test tube. Frothing persists on warming veker as a
evidence for the presence of saponin.

» Test for Steroids

Salkowaski method was adopted for the detectiosterfoids. About 0.5 g of extract was dissolved imi3of
chloroform and filtered. To the filtrate, conc, BO, was added to form a lower layer. Reddish browmrcelas
taken as positive for the presence of steroids|[dBYy

» Test for Cardiac glycoside

About 0.5 g of the extract was dissolved in 2 migtdcial acetic acid containing 1 drop of 1% FeCIBis was
under laid with conc. HSO,. A brown ring obtained at the interphase indicdtes presence of deoxy sugar. A
violet ring appeared below the ring while in theeti acid layer a greenish ring appeared just abing and
gradually spread throughout this layer.

e Test for reducing Sugars

1 ml each of Fehling’s solutions, | and Il was atitie 2 ml of the aqueous solution of the extratie mixture was
heated in a boiling water bath for about 2-5 misuéhe production of a brick red precipitate intécbhthe presence
of reducing sugars.

RESULTSAND DISCUSSION

Antimicrobial activity

It was found that that the hydro-alcoholic extraatenushroom samples vikrombholziella oxydabiligndInnotus
radiatusshowed significant antimicrobial activity at 200 imd against the bacterial and fungal strains. I$ feund
that, mushroom speciedaldenia concentricaloesn’t possessed antimicrobial activity againgtat the fungal and
bacterial strains studied. Amongst the 3 mushropeties studiedinnotus radiateextracts had most prominent
antimicrobial activity. It was found th#spergillus nigewas the most resistant fungal strain against ttaela of
any of the mushroom extracts. The results wereddonbe in reference with the positive control \antifungal
(Flucanazole, 1mg/ml) and antibacterial (Tetragysllmg/ml). The results are shownTiable 1 andFigure 1 (a-
C).

Table 1: Antimicrobial activity of hydro-alcoholic extracts (50% v/v) against pathogenic microbial strains

Mushroom Diameter of zone of inhibition (mm) against microbial strains
samples
Cladosporium Aspergillus Bacillus Pseudomonas Lactobacillus Micrococcus
herbarum niger licheniformis aeruginosa sp. luteus
A
(200 mg/ml) 8.0 NA 10.0 10.0 12.0 10.0
B
(200 mg/ml) NA NA NA NA NA NA
Cc
(200 mg/m) 10.0 NA 8.0 12.0 15.0 12.0
Fucanazole
(1 mg/ml) 23.0 24.0 NT NT NT NT
Tetracycline NT NT 230 210 10 50
(1 mg/ml)

*Mushroom samples: A, Krombholziella oxydabilisDBJdenia concentrica; C, Innotus radiatus

*NT, Not tested; NA, No activity
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Figure 1 (a): Hydro-alcoholic solvent extraction of mushroom samples

Figure 1 (b): Hydro-alcoholic solvent extraction of mushroom samples
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Figure 1 (c): Antimicrobial activity of hydro-alcoholic extracts of mushrooms

Phytochemical Screening

In the present investigation, it was observed thatmushroom samples vigrombholziella oxydabili@ndInnotus
radiate were having most of the phytochemicals in comparigoDaldenia concentricaThe results are shown in
Table 2.

Table 2: Phytochemical screening of hydro-alcoholic extracts of mushroom samples

Mushroom samples Phytochemical constituents

Alkaloids | Flavanoids | Tannins | Steroids | Saponin | Glycosides | Reducing sugars
Krombholziella oxydabilis + + + + + + +
Daldenia concentrica - - - - + - +
Innotus radiates + + + + + + T

*+, present; -, absent
CONCLUSION

The present study suggests that, the mushroomespaoe valuable source of pharmacological agerifierént

phytochemical constituents are present within &rafrom fibers and sugars. It is not necessary tha mushroom
species which are not edible will not be a pharroagoal agent. The present of different active comgnts within
the mushrooms constitute its integrity as a suitgiblarmacological agent. Thus as per the presaay,shushroom
species vizKrombholziella oxydabilisand Innotus radiatescan be utilized as a suitable antimicrobial agéhe

studies can be performed further in order to isollaé active principles responsible for antimicabbictivity.
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