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ABSTRACT

This investigation aims to examine the antimicrobial properties of a few types of medicinal plants on
fungi transmitted by leather. In the soxhlet method, the antifungal agents were successfully
extracted from the leaves of Azadirachta indica, Lantana camara, Wedelia chinensis, Moringa
oleifera and Coccinia grandis using methanolic solvent. The fungus isolates from leather bags,
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shoes and wallets were cultured in Potato Dextrose Agar (PDA) plates. The two leather-borne fungi
Aspergillus sp. and Penicillium sp. were the targets of the antifungal assay. Here plant extracts
were applied in concentrations of 5.0%, 10.0% and 15.0%. Azadirachta indica, Moringa oleifera and
Lantana camara extract were the most successful treatments for inhibiting the controlled growth of
the fungi under this investigation. Furthermore, it is stated that the pathogenic fungi's capacity to
proliferate increases with the concentration of plant extracts in the culture. This two-plant showed
promising results in treating two cases of fungus, suggesting that it may be used to treat fungi

carried by leather.

Keywords: Azadirachta indica; anti-fungal; leather fungi; plant extract.

1. INTRODUCTION

Finished leather is often damaged by different
types of molds such as Aspergillus niger,
aspergillus flavus, Trichoderma viride
and Penicillium sp by elaborating lipase
proteases and degrading natural leather [1].
Fungi such as A. niger, A sydoni, A. versicolor,
An Amsterdam and A. flavus have been isolated
from finished leather [2]. Some common species
of microorganisms found responsible for the
damage of leather by previous studies
were Mucor,  Aspergillus,  Penicillium and
Rhizopus [3-4]. In this investigation, we extracted
natural antifungal agents from Azadirachta
Indica, Moringa oleifera, Lantana camara,
Wedelia chinensis, and Coccinia grandis leaves
for the first-time application on leather-borne
fungi which dramatically killed the control fungus
[4]. Azadirachta indica, the tree belonging to the
Meliaceae family, is also referred to as
neem. The neemtree has been attracted
worldwide for its wide range of medicinal The
Neem tree contains hundreds of compounds
such as beta-sitosterol, bita-salenin,
azadirachtin, nimbin, etc [5-6] Moringa is a tree
and belongs to the family Moringaceae. The
leaves, flowers, bark and pods are eaten. The
plant is medicinally important and traditionally
used in Asian medicine. It represents numerous
classes of bioactive natural products, including
glycosides, tannins, terpenoids, flavonoids and
steroids [6]. One species of flowering plant in the
Verbenaceae family is the Lantana. It is a great
source of flavonoids, terpenoids, glycosides,
steroids and other classes of bioactive natural
products [7-8]. L. camara is the source of several
significant phyto molecules that have been

isolated, including phytol, oleanolic acid,
lantanoside, linaroside and carminic acid
[8]. Wedelia chinensis, also referred to as

"Pilabhamgara” or "Bhringraj," is a perennial herb
in the Asteraceae family [9-10]. The plant is
scientifically reported to possess antioxidant,
antiseptic and antimicrobial properties [10-
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12]. Coccinia is a climber-type plant and belongs
to the family Cucurbitaceae. It's a great source of
flavonoids, terpenoids, glycosides and tannins,
among other classes of bioactive natural
compounds [11-13]. Numerous antifungal
properties of selected plant extracts such as
Azadirachta indica, Lantana camara,
Moringa oleifera, Wedelia chinensis and Coccinia
grandis have outstanding antifungal properties
[14-19] as well as other numerous properties
have been studied [20-29]. Therefore, the main
purpose of this study is to examine the antifungal
properties of various plant extracts, Azadirachta
indica, Lantana camara, Moringa oleifera,
Wedelia chinensis and Coccinia grandis on
leather-borne fungi.

2. METHODOLOGY
2.1 Collection of Different Leaves

Fresh mature leaves of Azadirachta, Lantana,

Moringa wedelia and Coccinia were collected
from trees abundantly available in Dhaka
city. The gathered leaves were repeatedly

cleaned with running tap water to get rid of any
dust and dirt particles and then fresh leaf rains
with distilled water were applied to prevent
contamination.

2.2 Microwave Drying Process

The collected leaves drayed at 30.0-50.0 °C in a
microwave dryer for residual moisture. A
microwave dryer uses mechanical energy; similar
to that found in freezers to transport heat from a
cooler area at ambient temperature to a hotter
area in the drying chamber.

2.3 Pulverization

The reduction of something to small particles or
powder by crushing is called pulverization. The
dried leaves were ground using an electric
grinder and different sizes of fractions were
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collected. The plant materials were in
a grinder and then switched on. The
collected powder was fined and granular that's
stored in airtight containers for further
investigation.

2.4 Soxhlet Method of Extraction

Samples of fresh plants are used to prepare
extracts such as leaves, stems and bark. The
ages chosen were young, mature and old leaf.
500.00 gm dried powders of Azadirachta indica,
Moringa oleifera, Lantana camara,
Wedelia chinensis and Coccinea grandis were
packed for extraction with methanol using a
soxhlet apparatus. At the boiling point of 64.0 °C
for 4.0 -10.0 hours or until the extracted solvent
becomes clear. A flask with a circular bottom was
filled with the solvent at 250.0 ml of methanol.
The thimble which is housed inside the Soxhlet
extractor is filled with crushed plant material. By
using the isomantle to heat it, the solvent will
start to evaporate and go through the device and
into the condenser. The condensate pours into
the reservoir holding the thimble. The cycle
restarts when the solvent level reaches the
siphon and drips back into the flask. A rotary
evaporator should be used to evaporate the
methanol and leave the glass bottom flask with a
tiny yield of extracted plant material of about 2.0
to 3.0 ml.

2.5 Isolation, Identification, Purification
and Culture

To study their taxonomy to increase the

population of infectious propagules for

inoculation fungi must be cultured. For optimal
growth and sporulation, all microorganisms
require specific environmental conditions such as
aeration, light, moisture etc. There are three
categories for the range of conditions that allow
for vegetative growth and sporulation: minimum,
maximum and optimum. One of the most
significant phases of a fungal life cycle is spore
germination. The growth and sporulation of fungi
are significantly influenced by the nutrients
present in the growth medium, particularly
carbon and nitrogen.

2.6 Infected Sample Collection

Visually infected leather was collected from the
Leather Research Institute (LRI), Bangladesh
Councill of Scientific and Industrial Research
(BCSIR), Savar, Bangladesh. Symptoms such as
white spots, black and brown spots. Symptoms
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that appeared in infected leather were studied.
Spot color shapes were examined in detail by
naked eyes as well as by hand lenses and its
characteristic features were recorded. Collected
samples were separately packed in sterile
polythene bags which were kept in air-tight
conditions.

2.7 Preparation of PDA Medium

Fungi have natural deficiencies for vitamins that
are satisfied at small concentrations [13]. We use
the most common and natural media based on
potato dextrose agar medium. Commercial PDA
medium is a good medium for fungal growth. It's
a relatively rich medium for growing a wide range
of fungi [30]. Add 39.00 gm. of commercial PDA
powder to 1.0 L of distilled water, boil while
mixing to dissolve and autoclave for 15.0 minutes
at 121.0 °C.

2.8 Isolation and Culture of Leather-borne
Fungi

There was 10.0 ml of PDA medium on each
plate. The PDA solution was autoclaved for 30.0
minutes at 121.0 °C at 15.0 Ibs of pressure. With
sterile 10.0 % tartaric acid, the medium was
made more acidic. To prevent bacterial growth in
low pH environments about 1.0 millilitres of
tartaric acid was added to the previously
sterilized PDA medium. Each sterile Petri plate
was filled with about 10.0 ml of the prepared
media which was then allowed to cool and
solidify aseptically. Spores were collected by
inoculating needles from separate colonies that
were growing on the leather surface and the
samples were examined under a binocular
microscope before being directly inoculated into
agar plates in an aseptic manner. To encourage
fungal growth, the plates were incubated at 28.0
+ 1.0 °C for seven days.

Identification of

2.9 Purification and

Fungi

When the fungus was feasible, the fungi growing
out of the inocula were identified in situ and
transferred to PDA slants. The isolated fungus
was purified following the single spore culture
method [31]. To cling spores on the agar block, a
small block of solid agar medium was first taken
and gently touched to the surface of the culture
using the sterile inoculating needle tip. After that,
a PDA plate was placed on the agar block slide.
(5.0 — 10.0 ml of medium). The medium will
become contaminated with spores. The petri dish
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was examined under a microscope and spores
were separated and collected using a needle
containing a tiny piece of sterile paper. The PDA
slant was used to hold the filter paper. The
spores are going to germinate on the medium
after absorbing the filter paper. For every spore,
use a fresh piece of filter paper for upcoming
research, stock cultures were kept on PDA slants
and refrigerated at 5.0 -100.0 °C. Four-week
interval subculturing was used to maintain the
cultures. Fungi are identified after they have
grown in culture using visual traits like colony
morphology and colour. When assessing the
microscopic morphology of yeasts and identifying
whether or not molds have fruiting structures and
septate or hyphae, light microscopy is a valuable
tool. The fungal isolates’ identities were
ascertained through morphological analyses.
Mycelia, spore-bearing structures and other

fungal structures were preserved in lactophenol
for microscopic analysis. A tiny bit of cotton blue
was added to the material whenever staining was
required. Over the material, a spotless cover
glass was placed and any extra fluid was wiped
away by soaking blotting paper. Colony
characters, sporulation time of test, fungus,
hyphal features, spore colour and shape were
recorded. The purified fungi were identified
according to their morphological character in
Tables 1 and 2.

In this investigation, Aspergillus sp. on the PDA
medium showed hyaline mycelium and
conidiophores clavate swelling. The results are
reported by Fontoura Fig. 1. Macroscopic
observation of identified fungi Aspergillus sp. A
(Front View), B (Bottom View) and C
(Macroscopic observation views) [32].

Table 1. Morphological characteristics of the identified fungi

Strains  Mycelium Conidiophores Identified Fungus
Hyaline mycelium Conidiophores are simple or upright with Aspergillus sp.
with interconnected phialides radiating from the surface or at the

01 hyphae was apex and ending in a globose or clavate

observed in the
culture.

swelling. Features of globose catenates and
one-celled conidia were noted.

A. Front view

B. Bottom View

y 4 N I L
C. (Macroscopic observation
views)

C. Macroscopic observation Views

Fig. 1. Macroscopic observation of identified fungi Aspergillus sp. and Penicillium sp.
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Table 2. Morphological characteristics of the identified fungi

Strains  Mycelium Conidiophores Identified fungus
The mycelium was  Conidiophores were single-celled, ovoid, Penicillium sp.
02 observed as green, granular spores that eventually

hyaline, branched
and septated.

transformed into phialides. They originated
from the mycelium singly or less frequently

in synnemata and they branched close to the
apex to form a brash-like structure.

In this study, Penicillium sp. The PDA medium
showed hyaline branched  mycelium and
conidiophores arising from the mycelium [33]
recorded such characteristics of Penicillium sp.
In Fig. 1. Macroscopic observation of identified
fungi Penicillium sp. A (Front View), B (Bottom
View) and C (Macroscopic observation views).

2.10 Anti-fungal and Antimicrobial Test

The isolated fungi were covered to identify the
active (rapidly growing) leather deteriogens and
examine how well-suited they were to target
various kinds of leather. The moist chamber was
prepared by placing small autoclave cotton bars
on petri plates. The leather was inoculated with
actively growing spores of fungus that were
previously grown on PDA medium and incubated
for 7.0 days. After the incubation period, the test
materials were visually inspected to assess the
amount of fungal growth. The pathogenic
potential of the test fungus was
investigated. Fungi are identified after growing
for seven days using visual traits like colony
morphology and colour. When assessing the
microscopic morphology of yeasts and identifying
whether or not molds have fruiting structures and
septate or non-septate hyphae, light microscopy
is a valuable tool to ascertain the identity of the
fungal isolates, morphological analyses were
conducted. Mycelia, spore-bearing structures

and spores were among the fungi that were
preserved in lactophenol for microscopic
analysis. The existence of Aspergillus sp. and
Penicillium sp. is further confirmed by
microscopic observation.

3. RESULTS AND DISCUSSION

3.1 Testing the Extract for
Effect

Antifungal

The antifungal activity of Azadirachta indica,
Moringa oleifera, Lantana camara,
Wedelia chinensis and Coccinia grandis leaf
extract is used on different fungi. The methanolic
extracts of these plants possess strong
antifungal effectivity because of their strong
chemical properties. Two toxigenic fungi isolated
from leather and different concentrations of
extracts were used. A PDA plate was swabbed
with each fungal culture and a standard
antifungal plate plated with plant extract served
as a positive control. A negative control group of
petri plates was created using no plant extracts.
For nine days, all petri plates were incubated at
370.0 °C. The cultures were checked three times
a week while they were being incubated.
Measurements of the fungus's mycelial growth
zone in petri plates were used to obtain readings
illustrated in Tables 3 to 9.

Table 3. Mean diameter of colonies (cm) on PDA medium with different concentrations of
Azadirachta indica extract

Sr. No. Name of fungi Control Doses 5.0 % 10.0 % 15.0 %
01. Aspergillus sp. 8.5¢cm 1.0cm 0.7 cm 0.2cm
02. Penicillum sp. 9.0cm 1.9cm 1.0cm 0.5cm

Table 4. Mean diameter of colonies (cm) on PDA medium with different concentrations of
Moringa oliefera extract

Sr. No. Name of fungi Doses Control 5.0% 10.0 % 15.0 %
01 Aspergillus sp. 9.0cm 1.2cm 0.9cm 0.3cm
02 Penicillum sp. 9.0cm 2.1cm 1.5cm 0.9cm
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Table 5. The mean diameter of colonies (cm) on PDA medium with different concentrations of
Lantana camara extract

Sr. No Name of fungi Doses Control 5.0% 100% 15.0%
01 Aspergillus Sp. 9.0cm 2.1cm 1.4cm 0.8cm
02 Penicillum Sp. 9.0cm 3.5cm 22cm 1.5cm

Table 6. The mean diameter of colonies (cm) on PDA medium with different concentrations of
Wedelia sinensis extract

Sr. No Name of fungi Doses Control 5.0 % 10.0 % 15.0 %
01. Aspergillus sp. 8.5cm 2.5cm 1.6cm 1.0cm
02. Penicillum sp. 9.0cm 4.0cm 3.2cm 2.1lcm

Table 7. The mean diameter of colonies (cm) on PDA medium with different concentrations of
Coccinia grandis extract

Sr.No Name of fungi Doses Control 5.0 % 10.0 % 15.0 %
01 Aspergillus sp. 9.0cm 3.1cm 2.2cm 1.5cm
02 Penicillum sp. 9.0cm 4.5cm 3.3cm 2.5cm

Table 8. Percentage of plant extracts at various concentrations inhibiting fungal growth
against Aspergillus sp.

Plant 5.0% 10.0 % Growth inhibition percentage at
various concentrations 15.0 %

Azadirachta 88.20 91.70 97.60

Moringa 86.6 90.0 96.6

Lantana 76.7 84.4 91.1

Wedelia 70.5 81.1 88.2

Coccinia 65.5 75.5 83.3

Table 9. Percentage of plant extracts at various concentrations inhibiting fungal growth
against Penicillium sp.

Plant 5.0% 10.0 % Percent of growth inhibition at different
concentrations 15.0 %

Azadirachta 78.8 88.8 94.4

Moringa 76.6 83.3 90.0

Lantana 61.1 75.5 83.3

Wedelia 55.5 64.4 76.6

Coccinia 50.0 63.3 72.2

To test the plant extract's antimicrobial qualities, = Wedelia chinensis and Coccinia grandis were
use the agar medium technique assay. The determined against two leather-borne pathogenic
antifungal activity of Azadirachta indica, Moringa  fungi Aspergillus sp. And Penicillium sp. Plant
oleifera, Lantana camara, Wedelia extracts 5.0, 10.0 and 15.0 % of the
chinensis and Coccinia grandis leaf extracts  concentration tested by the agar plate method
used on Aspergillus sp. & Penicillium sp. Table significantly caused a reduction in the growth of
3-7 displays plant extracts' impact on Aspergillus the above-mentioned fungi. Results showed
and Penicillium species' radial growth The table's  that Azadirachta indica, Moringa oleifera,
data demonstrated that at varying concentrations  Lantana camara, Wedelia chinensis and
all plants extract different fungus growth Coccinia grandis significantly inhibited the growth
inhibitors. Antifungal activities of Azadirachta of all tested fungi. 15.0 % concentration
indica, Lantana camara, Moringa oleifera, of Azadirachta indica, Moringa oleifera and
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Lantana camara extracts demonstrated
remarkable antifungal activity against the two
fungi [34]. Table 8 presented that out of five plant
extracts Azadirachta indica, Moringa oleifera and
Lantana camara showed (97.60 %), (96.60 %)
and (91.60 %) mycelial growth inhibition of the
pathogen Aspergillus sp. at 15.0 % concentration
which is followed by Wedelia (88.80 %), Coccinia
(83.30 %).

Table 9, demonstrated that at a 150 %
concentration, three of the five plant extracts
Azadirachta, Moringa and Lantana showed
(94.40 %, 90.0 %) and 83.30 % mycelial growth
inhibition of the pathogen Penicillium sp. Wedelia
(76.60 %) and Coccinia (72.20 %) followed. The
order of effectiveness presented in Table 8
against Aspergillus sp. at 5.0 % concentration
was Azadirachta (88.20 %) > Moringa (86.60 %)
> Lantana (76.60 %) > Wedelia (70.50 %)
> Coccinia (65.50 %). The order of effectiveness
shown in Table 8 against Aspergillus sp. at 10.0
% concentration was Azadirachta (91.70 %)
> Moringa (90.0 %) > Llantana (84.40 %)
> Wedelia (81.10 %) > Coccinia (75.50 %). The
order of effectiveness shown in Table 8
against Aspergillus sp. at 15.0 % concentration
was Azadirachta (97.60 %) > Moringa (96.60 %)
>Lantana (91.10 %) > Wedelia (88.20 %) >
Coccinia (83.30 %). The order of effectiveness in
Table 9 against Penicilliumsp. at 5.0 %
concentration was Azadirachta (78.80 %)
> Moringa (76.60 %) > Lantana (61.10 %)
> Wedelia (55.50 %) > Coccinia (50.0 %). The
order of effectiveness in Table 9
against Penicillium sp. at 10.0 % concentration
was Azadirachta (88.80 %) > Moringa (83.30 %)
> Lantana (75.50 %) > Wedelia (64.40 %) >
Coccinia (63.30 %). The order of effectiveness
against Penicillium sp. at 15.0 % concentration
was Azadirachta (94.40 %) > Moringa (90.0 %)
> Lantana (83.30 %) > Wedelia (76.60 %)
> Coccinia (72.20 %) in Table 9. Therefore, it
was demonstrated that the concentration of plant
extracts in culture correlated with the inhibition of
Aspergillus sp. and Penicilium sp. mycelial
growth.

It is clear from the data in Table 8-9
that Azadirachta indica, Moringa oleifera and
Lantana camara extracts were the most efficient
in preventing of mycelial growth
of Aspergillus sp. and Penicillium sp. It is also
mentioned that other plant extracts showed
antifungal activity against two pathogenic leather-
borne fungi [35,36].
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The methanolic plant extracts were significantly
higher against leather-borne fungi. At
concentrations of 5.0 -15.0 %, the tested
microorganism demonstrated broad antifungal
activity in extracts from Azadirachta indica,
Moringa oleifera, Lantana camara, Wedelia
chinensis and Coccinia grandis. The methanolic
extracts of this plant assert strong antifungal
properties because of their strong chemical
properties [-22]. The fresh methanol extract
of Azadirachta indica leaves significantly reduced
the mycelial growth of test fungi in a range of
88.20-97.60 % at (5.0 -15.0 %) concentration
over control in Fig. 3 to 5 [37]. Methanolic extract
of Azadirachta indica leaves also significantly
reduced the mycelial growth of Penicillium sp in a

range of 78.8- 944% at (5.0 -15.0 %)
concentration over control Fig. 5 to 8. who
reported that 0.6gm/ 5ml of Neem

extract significantly reduced the growth of fungi
[15],showing how extracts from Hibiscus rosa sin
ensis, Cassia alata, Ocimum gratissimum, Azadir
achta indica and Allium sativum had fungitoxic eff
ect.

They demonstrated how the extracts could stop t
he growth of mycelial cells. The findings shown
in Fig. 5 showed that all test fungi's mycelial
growth was significantly inhibited by the
methanol solvent extract of Moringa leaves and
that the application of M. oleifera and V.
amygdalina extracts at low concentrations was
effective in inhibiting the growth of fungal
organisms. The highest 15.0 % concentration of
96.60 % significantly suppressed the growth of
fungi [38]. Data presented in Fig. 3 revealed that
the methanol extract of Lantana effective and
concentration effect was significant over control.
A 91.10 % reduction in radial growth was
observed in the fungus. Mycelial growth was
efficiently suppressed by lantana leaf extract.
These results are consistent with multiple reports
that reported similar observations with the
maximum activity being recorded at 80.74 % at a
concentration of 15.0 % [39]. In this study, the
antifungal properties of Wedelia extract
have been assessed. The methanol extract
of Wedelia was formulated to inhibit fungal
growth significantly. The maximum
reduction of fungi was 88.20 % in Fig. 3 [40].
Methanol extract from fresh leaves of Coccinia is

effective at different concentrations
against  different fungi. The  maximum
reduction of two fungi was 83.30 % in
Fig. 3 [17].
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Fig. 2. Aspergillus sp. plate A,B,C,D,E (Control), A1,A2,A3(5.0 %,10.0 %,15.0 % concentration)
of Azadirachta indica extracts. B1,B2,B3 (5.0 %, 10.0 %, 15.0 % concentration) of Moringa
oliefera extracts. C1,C2,C3 (5.0 %, 10.0 %, 15.0 % concentration) of Lantana camara extracts.
D1,D2,D3 (5.0 %, 10.0 %, 15.0 % concentration) of Wedelia cheninsis extracts. E1,E2,E3 (5.0 %,
10.0 %, 15.0 % concentration) of Coccinia grandis extracts

17



Zenat et al.; Microbiol. Res. J. Int., vol. 34, no. 1, pp. 10-23, 2024; Article no.MRJI.113652

Fig. 3. Penicillum sp. plate L,M,N,O,P (Control), L1,L2,L3 (5.0 %, 10.0 %, 15.0 % concentration)
of Azadirachta indica extracts. M1,M2,M3 (5.0 %, 10.0 %, 15.0 % concentration) of Moringa
oliefera extracts. N1,N2,N3 (5.0 %, 10.0 %, 15.0 % concentration) of Lantana camara extracts.
01,02,03 (5.0 %, 10.0 %, 15.0 % concentration) of Wedelia cheninsis extracts. P1,P2,P3 (5.0 %,
10.0 %, 15.0 % concentration) of Coccinia grandis extracts
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100
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4
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Azadirachta  Moringa Lantana Wedelia Coccinia
Plant extracts
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Growth of inhibition

Fig. 4. Percentage of growth inhibition of Aspergillus sp. by plant extracts at 5.0 %
concentration
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10.0 %
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Azadirachta Moringa Lantana Wedelia Coccinia
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Fig. 5. Percentage of growth inhibition of Aspergillus sp. by plant extracts at 10.0 %
concentration

15.0 %
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Plant extract
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Fig. 6. Percentage of growth inhibition of Aspergillus sp. by plant extracts at 15.0 %
concentration
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Azadirachta Moringa Lantana Wedelia Coccinia

Plant extracts

Fig. 7. Percentage of growth inhibition of Penicillium sp. by plant extracts at 5.0 %
concentration
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Lantana

Wedelia Coccinia

. 8. Percentage of growth inhibition of Penicillium sp. by plant extracts at 10.0 %
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Fig. 9. Percentage of growth inhibition of Penicillium sp. by plant extracts at 15.0 %
concentration

4. CONCLUSION

The finding of this study is that the isolated
pathogens identified as Aspergillus sp.
and Penicillium sp. A positive correlation was
found between the biological activity of fungi and
the anti-fungal activity of plant extracts at various
concentrations. Solvent extracted from plant
leaves and evaluated their anti-fungal activity at
5.0, 10.0 and 15.0% concentrations respectively.
It was found that Azadirachta indica, Moringa
oleifera and Lantana camara extract most
significantly suppressed the fungal growth of the
tested fungi. As the concentration of plant
extracts in culture media increases, so does the
inhibition of fungal growth. Among them, the leaf
extract of Azadirachta indica exhibits superior
fungicidal activity compared to other plant
extracts. According to our findings, the two tested

20

fungi's growth is significantly inhibited by the
methanol extracts of these plants. It can also be
used commercially using cost-effective According
to our findings, the two tested fungi's growth is
significantly inhibited by the methanol extracts of
these plants. According to our findings, the two
tested fungi's growth is significantly inhibited by
the methanol extracts of these plants in an eco-
friendly way.

ACKNOWLEDGEMENT

The authors heartiest thanks to the BCSIR,
Bangladesh authorities for approving the R & D
project (Bioremediation of Fungai responsible

for infestation of finished leather; Ref:
39.02.0000.011.14.128.2020/636 date:
29.12.2020).



Zenat et al.; Microbiol. Res. J. Int., vol. 34, no. 1, pp. 10-23, 2024; Article no.MRJI.113652

COMPETING INTERESTS

Authors have declared

that no competing

interests exist.

REFERENCES

1.

Uddin PKM, Talukder RI, Sarkar MK,
Rahman T, Pervin R, Rahman, M, Akther
L. Effect of Solvents on Phytochemicals
Content and Antioxidant Activity of. The
Open Microbiology Journal. 2019;13(1).
Rufino-Moya PJ, Joy M, Lobén S, Bertolin
JR, Blanco M. Carotenoids and liposoluble
vitamins in the plasma and tissues of light
lambs given different maternal feedings
and fattening  concentrates. Animals.
2020;10(10):1813.

Realini CE, Pavan E, Johnson PL, Font-i-
Furnols M, Jacob N, Agnew M, Moon CD.
Consumer liking of M. longissimus
lumborum from New Zealand pasture-
finished lamb is influenced by
intramuscular fat. Meat Science. 2021;173:
108380.

Kholif AE, Olafadehan OA. Dietary
strategies to enrich milk with healthy fatty
acids—A review. Annals of Animal Science.
2022;22(2):523-536.

Valentina V, Daghio M, Alice C, Buccioni
A, Andrea S, Viti C, Marcello M. Plant
polyphenols and rumen  microbiota
responsible for fatty acid biohydrogenation,
fiber digestion, and methane emission:
Experimental evidence and methodological
approaches. journal of dairy science.
2019;102:3781-3804.

Akanmu AM, Hassen A, Adejoro FA. Gas
production, digestibility and efficacy of
stored or fresh plant extracts to reduce
methane production on different
substrates. Animals. 2020;10(1):146.
Olagaray KE, Bradford BJ. Plant flavonoids
to improve productivity of ruminants—A
review. Animal feed science and
technology. 2019;251:21-36.

Hag MNU, Shah GM, Menaa F, Khan RA,
Althobaiti NA, Albalawi AE, Alkreathy HM.
Green silver nanoparticles synthesized
from Taverniera couneifolia elicits effective
anti-diabetic effect in alloxan-induced
diabetic wistar rats. Nanomaterials. 2022;
12(7).

Maung CEH, Lee HG, Cho JY, Kim KY.
Antifungal compound, methyl hippurate
from Bacillus velezensis CE 100 and its
inhibitory effect on growth of Botrytis

21

10.

11.

12.

13.

14.

15.

16.

17.

18.

cinerea. World Journal of Microbiology and
Biotechnology. 2021;37:1-10.

Rahayu |, Timotius KH. Phytochemical
Analysis, Antimutagenic and antiviral
activity of Moringa oleifera L. leaf infusion:
In Vitro and in silico studies. Molecules.
2022;27(13):4017.

Yusoff SF, Haron FF, Tengku Muda
Mohamed M, Asib N, Sakimi SZ, Abu
Kassim F Ismail SI. Antifungal activity and
phytochemical screening of Vernonia
amygdalina extract against Botrytis cinerea
causing gray mold disease on tomato
fruits. Biology. 2020;9(9):286.

Azlan UK, Khairul Annuar NA, Mediani A,

Aizat WM, Damanhuri HA, Tong X,
Hamezah HS. An insight into the
neuroprotective and anti-
neuroinflammatory effects and

mechanisms of Moringa oleifera. Frontiers
in Pharmacology. 2023;13:1035220.

Wang XA, Gao Y, Jiang W, Wang L, Wang
H, Ou X, Yuan QS. Comparative Analysis
of the Expression of Resistance-Related
Genes Respond to the Diversity Foliar

Pathogens of Pseudostellaria
heterophylla. Current Microbiology. 2023;
80(9):298.

Al Mamun MA, Hasan R, Ahmed MR, Paul
AC, Raha RK. Antifungal efficacy of neem
leaves (Azadirachta indica) and mahagony
fruit bark (Swietenia mahagoni) extracts on
leather shoes. Bangladesh Journal of
Scientific and Industrial Research. 2019;
54(3):257-262.

Niculescu OLGA., Gaidau CARMEN,
Simion DEMETRA, Daniela Berechet M.
The Study on the Possibility of Using

Ecological Materials with  Antifungal
Properties for Treating
Natural Leathers. Rev. Chim. 2020;71:445-
449,

Girish K. Antimicrobial activities of Lantana
camara Linn. Asian Journal of
Pharmaceutical and Clinical Research.

2017;10(3):57-67.

Das L, Godbole S. Antifungal and
phytochemical analysis of lantana camara,
citrus limonum (lemon, azadirachta indica
(neem) and hibiscus rosasinensis (china
rose). Journal of Pharmacy Research.
2015;9(7):476-479.

Alam MA, Munni SA, Mostafa S, Bishwas
RK, Jahan SA. An Investigation on
Synthesis of Silver Nanoparticles. Asian
Journal of Research in Biochemistry.
2023;12(3):1-10.



19.

20.

21.

22,

23.

24,

25.

26.

27.

Zenat et al.; Microbiol. Res. J. Int., vol. 34, no. 1, pp. 10-23, 2024; Article no.MRJI.113652

Okafo Sinodukoo Eziuzo, Christiana Oreva
Akpo, and Chisom Cynthia Okafor.
Formulation and evaluation of antimicrobial
herbal creams from aqueous extract of
Moringa oleifera lam seeds. Nigerian
Journal of Science and Environment.
2020;18(1).

Islam MR, Ahmed S, Sadia Sl, Sarkar AK,
Alam MA. Comprehensive review of
phytochemical content and applications
from cestrum nocturnum: A Comparative
Analysis of Physicochemical
Aspects. Asian Journal of Research in
Biochemistry. 2023;13(4):43-58.

Ali MS, Ahmed S, Islam MR, Ahamed MS,
Rahaman MA, Khatun M, Alam MA.
Diabetes Mellitus Control Including Fruits
in Diet: Exhaustive Review and Meta-
analysis. Asian Journal of Food Research
and Nutrition. 2024;3(1):43-59.

Kobir MM, Ali MS, Ahmed S, Sadia SlI,

Alam MA. Assessment of the
Physicochemical Characteristic of
Wastewater in Kushtia and Jhenaidah

Municipal Areas Bangladesh: A Study of
DO, BOD, COD, TDS and MPI. Asian
Journal of Geological Research. 2024;7(1)
:21-30.

Mahlo SM, Chauke HR, McGaw L, Eloff J.
Antioxidant and antifungal activity of
selected medicinal plant extracts against
phytopathogenic fungi. African Journal of
Traditional, Complementary and
Alternative Medicines. 2016;13(4):216-222.
Kobir MM, Tabassum S, Ahmed S, Sadia
Sl, Alam MA. Crystallographic
benchmarking on diffraction pattern
profiling of Polymorphs-TiO2 by WPPF for
Pigment and Acrylic Paint. Archives of

Current Research International. 2024;
24(1):62-70.
Munshi JL, Baksha R, Rahaman MZ,

Huque NN, Zinat EA, Momtaz N. In Vitro
plant regeneration from leaf explants of
Tagetes erecta L. Bangladesh Journal of
Scientific  and  Industrial  Research.
2021;56(2):69-74.

Alam MA, Mobashsara MT, Sabrina SM,
Bishwas RKB, Debasish DS, Shirin SAJ.
One-pot  Low-Temperature  Synthesis
of High Crystalline Cu
Nanoparticles. Malaysian Journal of
Science and Advanced Technology.
2023:122-127.

Alam MA, Tabassum M, Mostofa S,
Bishwas RK, Sarkar D, Jahan SA. The
effect of precursor concentration on the

22

28.

29.

30.

31.

32.

33.

34.

35.

36.

crystallinity synchronization of synthesized
copper nanoparticles. Journal of Crystal
Growth. 2023;621:127386.

Hu F, Tu XF, Thakur K, Hu F, Li XL, Zhang
YS, Wei ZJ. Comparison of antifungal
activity of essential oils from different
plants against three fungi. Food and
Chemical Toxicology. 2019;134;110821.
El-Naggar NEA, Eltarahony M, Hafez EE,
Bashir SI. Green fabrication of chitosan
nanoparticles using Lavendula angustifolia,
optimization, characterization and in-vitro
antibiofilm  activity. Scientific ~ Reports.
2023;13(1):11127.

Pareek A, Pant M, Gupta MM, Kashania P,
Ratan Y, Jain V, Chuturgoon AA. Moringa

oleifera: An updated comprehensive
review of its pharmacological activities,
ethnomedicinal, phytopharmaceutical

formulation, clinical, phytochemical, and
toxicological aspects. International Journal
of Molecular Sciences. 2023;24(3):2098.
De-Montijo-Prieto S, Razola-Diaz MDC,
GOmez-Caravaca AM, Guerra-Hernandez
EJ, Jiménez-Valera M, Garcia-Villanova B,
Verardo V. Essential oils from fruit and
vegetables, aromatic herbs, and spices:
composition, antioxidant, and antimicrobial
activities. Biology. 2021;10(11):1091.
Mundkar M, Bijalwan A, Soni D, Kumar P.
Neuroprotective  potential of Moringa
oleifera  mediated by nf-kb/nrf2/ho-1
signaling pathway: A review. Journal of
Food Biochemistry. 2022;46(12):e14451.
Ghimire S, Subedi L, Acharya N, Gaire BP.
Moringa oleifera: A tree of life as a
promising medicinal plant for
neurodegenerative diseases. Journal of
Agricultural and Food Chemistry. 2021;69
(48):14358-14371.

Rahayu |, Timotius KH. Phytochemical
Analysis, Antimutagenic and antiviral
activity of Moringa oleifera L. leaf infusion:
In Vitro and in silico studies. Molecules.
2022;27(13):4017.

Gao Q, Wei Z, Liu Y, Wang F, Zhang S.,
Serrano C, Sun, B. Characterization,
Large-Scale HSCCC separation and
neuroprotective effects of polyphenols from
Moringa  oleifera  Leaves. Molecules.
2022;27(3):678.

Cadorin Oldoni TL, Merlin N, Karling M,
Carpes ST, de Alencar SM, Ferreira
Morales RG, Pilau EJ. Bioguided
extraction of phenolic compounds and
uhplc-esi-g-tof-ms/ms characterization of
extracts of Moringa oleifera leaves



37.

38.

Zenat et al.; Microbiol. Res. J. Int., vol. 34, no. 1, pp. 10-23, 2024; Article no.MRJI.113652

collected in Brazil. Food Research
International. 2019;125.

O’Day DH. Phytochemical Interactions with
calmodulin and critical calmodulin binding
proteins involved in Amyloidogenesis in
Alzheimer’s Disease. Biomolecules. 2023;
13(4):678.

Haque NN, Alam MA, Roy CK, Zenat M,
Akther E, Munshi JL. Cyanobacteria
Mediated CO2 Segregation: A Promising

39.

40.

Alternative  Method for  Sustainable
Bioremediation and Biomass
Production. Asian Journal of Research in
Biochemistry. 2023;13(3):28-43.

O’'Day DH, Huber RJ. Calmodulin binding
proteins and  neuroinflammation in
multiple neurodegenerative diseases. BMC
neuroscience. 2022;23(1):1-8.

Lacey LA. Ed. Manual of techniques in
insect pathology. Academic Press; 1997.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/113652

23


http://creativecommons.org/licenses/by/4.0

