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ABSTRACT

Mushrooms are known for their nutritional and medical values. The present study aimed to
investigate antimicrobial activity of methanolic extract and its fractionation of Hypsizygus
ulmarius (Bull.) fruiting bodies. Agar well diffusion method was used. The tested bacteria
included Staphylococcus aureus (S. aureus), Methicillin-resistant Staphylococcus aureus
(MRSA), Staphylococcus aureus (ATCC 25923) and Staphylococcus epidermidis (S.
epidermidis) and one fungal species Candida albicans (C. albicans). Methanolic extract showed
activity to S. aureus, MRSA and C. albicans while its fractions showed activity to S. aureus

(petroleum ether fraction), S. aureus and MRSA (ethyl acetate fraction).
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INTRODUCTION

Resistance to antibiotics become a serious
concern in recent years [1]. Many pathogenic
microorganisms  exhibited a resistance
against chemotherapeutic compounds and
antibiotics, which lead to increase screening
of alternative sources for their potential
antifungal and antibacterial activity. These
alternative sources include fungi, herbs,
prokaryotic, animals and plants [2]. In the
last few years edible mushrooms become one
of the important sources of bioactive
compounds that have been wused in
therapeutic application. They have many
activities against cancer, bacteria, fungi,
viruses, inflammation and high cholesterol
[3, 6]. Among several numbers of edible
mushrooms, Hypsizygus ulmarius (BULL.),
commonly called ‘Elm oyster’ or; Blue
oyster’ is a species with very large fruiting
bodies. It’s one of the most popular
mushrooms in the world especially in China,
Japan and other Asian countries [7]. From
medical view it can be considered as a good
source for active compounds. Phytochemical
compounds and medical properties of
Hypsizygus ulmarius (BULL.) have been
reported [8]. The aim of this study was to

investigate /n vitro antimicrobial activity of

crude methanolic extract and its fractionation

from Hypsizygus ulmarius (BULL.) fruiting
bodies.

MATERIAL AND METHODES
Mushroom

Dried Hypsizygus ulmarius fruiting bodies
were collected from “S’> Mushroom
Agritech, Hyderabad, Telangana state, India.
Mushroom had been grown at 25 °C and
dried by solar method.

Preparation of mushroom for extraction
Dried mushroom fruiting bodies have been
blended to form a fine powder.

Extraction

Powdered mushroom sample (650g) was
extracted with methanol (5L, 40-50°C), using
Soxhlet apparatus. After extraction extract
have been evaporated by rotary evaporator to
produce a viscous residue [9].

Fractionation of methanolic extract by
different solvents
Part of methanolic extract had been
fractionated using petroleum ether and ethyl
acetate, respectively. Fractionated extracts
were evaporated using rotary evaporator to
produce a viscous (petroleum ether fraction)
and a waxy residue (ethyl acetate fraction).
Phytochemical analysis and FTIR
Phytochemical analysis using TLC and FTIR

analysis of methanolic extract and its
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fractions were characterized by previous
study [10].

Test microorganisms

Four Gram - positive bacteria Staphylococcus
aureus (clinical sample), Staphylococcus
aureus (ATCC 25923), Methicillin-resistant
Staphylococcus aureus (ATCC 43300) and
Staphylococcus epidermidis (ATCC 14990)
and one fungal species Candida albicans
(ATCC 10231) were collected from
Microbiology Department, Medical College,
Aurangabad, India

Antimicrobial activity of methanolic
extract and its fractionation

‘Agar well diffusion method’ was employed
to evaluate antimicrobial activity of
methanolic extract and its fractions [11, 12].
Bacteria were maintained on nutrient broth
and fungus was maintained on potato
dextrose agar at 37°C. Bacterial and fungal
suspensions were prepared and adjusted to
match 0.5 McFarland turbidity standard.
Methanolic extract, petroleum ether and ethyl
acetate fractions were dissolved in 1%
dimethyl sulfoxide (DMSO) to final
concentrations of 100 mg/ml, 200 mg/ml,
300 mg/ml, 400 mg/ml. 0.1 ml of bacterial
and fungal suspensions were spread over
nutrient agar and potato dextrose agar plates
using sterile cotton swab. Wells (8§ mm

diameter) were made in each of these plates

using sterile cork borer. 100 ul of different

concentrations of methanolic  extract,
petroleum ether and ethyl acetate fractions
were added in to the wells and allowed to
diffuse for 15 minutes at room temperature.
Plates were incubated at 37°C for 18-24
hours. DMSO was used as a negative control,
streptomycin (Img/ml) and fluconazole (1mg
/ml) as a positive control for bacteria and
fungi. Activity was evaluated by measuring
inhibition zone in millimeter. Studies were
performed in triplicate.

Determination of minimum inhibitory
concentration (MICO), minimum
bactericidal concentration (MBC) and
minimum fungicidal concentration (MFC)
MIC, MBC and MFC were determined by
classical method [13, 14]. A serious of
double dilution of methanolic extract,
petroleum ether and ethyl acetate fractions,
ranging from 3.125 to 100 mg/ml were
prepared in 1 ml of nutrient broth. 10 pl of
bacterial culture and fungal culture, which
adjusted to 0.5 McFarland standard, were
inoculated in to test tube containing 1 ml of
nutrient broth mixture and potato dextrose
broth mixture, respectively. The tubes were
incubated at 37°C for 18-24 hours and

thereafter observed for turbidity or growth.
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MBC

A loopful of nutrient broth from each test
tube not showing growth was inoculated on
to a sterile nutrient agar plates and an equal
volume of sterile nutrient broth were added
in to test tube cultures and incubated at 37°C
for 18-24 hours. Then, plates and tubes were
examined for growth or turbidity using naked
eye.

MFC

MFC was determined by inoculating a
loopful of Potato dextrose broth tubes which
showed no growth on to a fresh Potato
dextrose agar plates and also equal volume of
fresh sterile Potato dextrose broth were
added in to test tube cultures and incubated
for 18-24 hours at 37°C. Then, plates and
tubes were examined for growth or turbidity
using naked eye [15].

Statistical Analysis

Experimental data are expressed as means +
stander error. Statistical analyses were
performed by one-way ANOVA. This
analysis was done using SPSS ver. 20.0
software

RESULTS AND DISCUSSION

Yield of the Methanolic extract and its
fractions

The vyield of methanolic extract after
extraction from fruiting bodies of H.

ulmarius was 133 g (Dark brown, semisolid

and viscous). From this 133g only 90g have
been fractionated by petroleum ether and
ethyl acetate to yield 8g (Dark brown,
semisolid and sticky) and 4g (Dark brown
and waxy), respectively. This result is similar
to Shivashankar M and Premkumari B
findings, where methanolic extract of
H.ulmarius fruiting bodies was brown,
semisolid and sticky [11, 16].

Antimicrobial activity

The results of antimicrobial activities of
methanolic extract and its fractions at various
concentrations are shown in Table 1, 2 and 3
and Figure 1, 2 and 3.

Methanolic extract and its fractions were
tested against 4 bacterial species and one
fungal species in which different activity
appears. During the screening  step,
methanolic extract was more active in
compared to its fractions. All concentrations
of methanolic extract were active against S.
aureus, MRSA and C. albicans only (Table
1, Figure 1). The highest activity was
noticed against S. aureus and MRSA at
concentration of 400 mg/ mL in which
inhibition zone was 21.67mm and 21.0 mm,
respectively. The activity of petroleum ether
fraction was shown in Table 2. It was only
active against S. aureus and at concentration

of 400mg/ml, the inhibition zone was 18.67
mm (Figure 2). The ethyl acetate fraction
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showed inhibition activity only on S. aureus
and MRSA (Table 3, Figure 3). The highest
inhibition zone was 21.0 mm at concentration
400 mg/ml for S. aureus while at
concentrations 100 mg/ml and 200 mg/ml
there is no difference in activity (at both
concentrations inhibition zone was 17.67
mm). Methanolic extract and its fractions
were not active against S. aureus (ATCC
25923) and S. epidermidis. Antimicrobial
activity increases gradually as dose 1is
increased (Table 1, 2, 3). The commercial
antibiotic and antifungal were more effective
in their antimicrobial activity.

In previous study antibacterial activity of
methanolic extract and its fractions against
Gram - negative and Gram - positive bacteria

was reported [17]. In which, methanolic

aeruginosa, P. mirabilis, K. pneumoniae, E.
faecalis (ATCC 29212) and K. pneumoniae
(ATCC 700603). Petroleum ether fraction
showed activity on P. aeruginosa, P.

mirabilis, K. pneumoniae and E. coli
(ATCC25922), while ethyl acetate fraction
has activity against P. aeruginosa and K.
prneumoniae.

The
(MIC) values which ranged from 3.125 to

100 mg/ml,

minimum inhibitory = concentration

minimum bactericidal
(MBC) and
(MFC)  are

concentration minimum

fungicidal ~ concentration
represented in Table 4.

The Lowest MIC was noticed in methanolic
extract against S. aureus (3.125mg/ml) while
for the rest of microorganisms it was 6.25

mg/ml. MBC and MFC were varying from

extract showed activity against P. 6.25mg/ml to 12.5mg/ml.
Table 1: Antimicrobial activity of methanol extract
Microorganisms Methanolic extract (Inhibition zone (mm)) Streptomycin Fluconazole
100 mg/ml 200mg/ml 300 mg/ml 400 mg/ml 1mg/ml 1mg/ml
S. aureus 16.67+0.33 17.67+0.33 20.67+0.33 21.67+0.33 28.00+0.58 -
MRSA (ATCC 43300) 14.67+0.33 15.67+0.33 19.67+0.33 21.00 + 0.58 27.33+0.33 -
C. Albicans (ATCC 14.67+0.33 15.67+0.33 17.00 £ 0.58 19.33+0.67 - 23.67 +0.88
10231)
All values are expressed as Mean = SEM (n = 3).
Table 2: Antibacterial activity of petroleum ether fraction
Microorganisms Petroleum ether fraction (Inhibition zone (mm)) Streptomycin
100 mg/ml 200mg/ml 300 mg/ml 400 mg/ml 1mg/ml
S. aureus 11.67+ 0.33 13.67 £ 0.33 15.33+£ 0.33 18.67 £ 0.88 29.33+ 0.33
All values are expressed as Mean = SEM (n = 3).
Table 3: Antibacterial activity of ethyl acetate fraction
Microorganisms Ethyl acetate fraction (Inhibition zone (mm)) Streptomycin
100 mg/ml 200mg/ml 300 mg/ml 400 mg/ml 1mg/ml
S. aureus 17.67+ 0.88 17.67+0.88 19.67+ 0.33 21.00 +0.58 25.33+0.33
MRSA (ATCC 43300) | 15.00 +=0.58 16.33+0.33 16.67 + 0.33 19.00 + 0.58 24.33+0.33

All values are expressed as Mean + SEM (n = 3).
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S. aureus

S. aureus

Figure 3: Antibacterial activity of ethyl acetate fraction against S. aureus and MRSA

Table 4: MIC, MBC, MFC of methanolic extract and its fractions

MRSA(ATCC 43300)

Microorganisms Methanolic extract Petroleum ether Ethyl acetate
fraction fraction
MIC MBC MFC MIC MBC MIC MBC
mg/ml mg/ml mg/ml mg/ml mg/ml mg/ml mg/ml
S. aureus 3.125 6.25 - 6.25 12.5 6.25 6.25
MRSA (ATCC 43300) 6.25 12.5 - - - 6.25 12.5
C. Albicans (ATCC 10231) 6.25 - 12.5 - - - -

Note: (-) not tested
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CONCLUSION

This is the first study that conducted to
evaluate antimicrobial activity of H. ulmarius
fruiting bodies. We found that methanolic
extract have a good activity against selected
Gram-positive bacteria and candida albicans
in compare to its fractions. Further studies
are required to evaluate the extract activity
against different microorganisms.
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