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Abstract:

Antibiotics provide the main basis for treating infectious
diseases. Hence, there is an increase in the investigations
on plants as a source of human disease management.
Morus alba belonging to family Moraceae has been
reported to possess several medicinal properties. In the
present study the antimicrobial properties of mulberry
plant grown in different conditions have been analysed.
The main aim of the study was to compare the differences
in the antimicrobial properties of mulberry grown on
different organic manures such as farmyard manure and
silkworm litter. The antimicrobial properties of aqueous,
ethanolic and methanolic leaf extracts were tested against
pathogenic bacteria such as E.coli and Pseudomonas and
fungi such as Aspergillus niger and Penicillium notatum.
Significant zone of inhibition were obtained for both
bacterial pathogens when treated with extracts of
mulberry grown on silkworm litter. Whereas with respect
to fungi, FYM treated plant leaf extracts showed
significant antifungal properties.
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Introduction

In developing countries like India, contagious diseases caused by
microorganisms account for maximum health problems. The
indiscriminate use of allopathic antimicrobial drugs has resulted in
microbial resistance to these drugs. Hence researchers are keen on
biologically active compounds isolated from plants for the
elimination of pathogenic microorganisms because of the resistance
that they have developed to antibiotics (Hunter and Reeves, 2002;
Prashanth et al.,2003; Woldemichael et al., 2003). The continuous
evolution of bacterial resistance to antibiotics has necessitated the
search for novel and effective antimicrobial compounds (Fagbemi
et al., 2009).

The plants are being used from ancient times to cure diseases.
Medicinal plants are immensely contributing to the primary health
care of human beings from time immemorial. Medicinal plants are
natural composite sources that act as new anti-infectious agents
(Ushimaru et al.2007). They are used against many ailments which
includes infectious diseases caused by bacteria.

Morus alba has been reported to possess several medicinal
properties. In traditional Chinese medicine, the fruit of mulberry is
used to treat premature greying of hair, to "tonify" the blood, and
to treat constipation and diabetes. The bark is used to treat cough,
wheezing, edema, and to promote urination. It is also used to treat
fever, headache, red dry and sore eyes. The root bark of mulberry
has been used as a traditional medicine in Asian countries and
exhibits antibacterial activity against food poisoning micro-
organisms. Using activity against S. mutans in bioassay-guided
fractionation of a methanol extract of dried root bark, and organic
solvent fractions of this extract, the active antibacterial constituent
was identified as kuwanon G. The compound displayed an MIC of
8 pg ml-1 against S. mutans, which was comparable to
chlorhexidine and vancomycin (1 pg ml-1). Time-kill assays
indicated that S. mutans was completely inactivated by 20 pg ml-1
kuwanon G within 1 min. while tested against other bacteria it was
observed that the compound displayed preferential antimicrobial
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activity against cariogenic (causing dental caries) bacteria. Electron
microscopic examination of S. mutans cells treated with kuwanon
G indicated that the mode of antibacterial action was inhibition or
blocking of cell growth, as treated cells showed a disintegrated
surface and an wunclear cell margin (Kikuchi etal. 2010).
Hypolipidemic and antioxidant effects from freeze-dried powder of
mulberry fruit have been reported (Zhang etal. 2009).
Neuroprotective effects of the mulberry fruit have been shown in in
vitro and in vivo studies (Wang et.al. 2011). Albanol A, a compound
isolated from the root bark extract of M. alba, is shown to be
effective for treatment of leukemia (Kim etal. 2010). The
compounds Moracin M, steppogenin-4'-O-B-D-glucoside and
mulberroside A isolated from the root bark of Morus alba L. have
been reported to produced hypoglycemic effects (Nade et. al. 2009).
Mulberroside A, a glycosylated stilbenoid, is reported to be useful
in the treatment of hyperuricemia and gout (Naowaboot et.al.
2009a; Naowaboot et.al. 2009b). Methanol extracts of Morus alba
roots have shown adaptogenic activity, indicating its possible
clinical utility as an antistress agent (Nade et. al. 2009).

In the present study the antimicrobial properties of mulberry plant
grown in different conditions have been analysed. The main aim of
the study was to compare the differences in the antimicrobial
properties of mulberry grown on different organic manures such as
farmyard manure and silkworm litter.

Materials and methods:

Microorganisms: Escherichia coli and Pseudomonas procured from
Victoria Hospital, Bangalore. The fungal species Aspergillus niger
and Pencillium notatum were obtained from Department of
Microbiology, Maharani’s Science College for women, Bangalore.
Mulberry leaves were obtained from the Mulberry garden at
Maharani’s Science College for women, Bangalore.

Preparation of Mulberry leaf Extracts:

Aqueous extracts: Young fresh leaves of the mulberry plants were
collected from healthy plants. The leaves were properly washed
under running tap water and rinsed with distilled water. The
leaves were first cut into small pieces. 10 grams of the leaf material
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was weighed and crushed with distilled water. It was then
centrifuged at 10,000g for 10 min and the supernatant was
collected. The pellets were washed twice with distilled water and
pooled supernatants were used as source. The aqueous extracts of
the plants were autoclaved at 121°C for 15 min and cooled down to
the room temperature before inoculating into the agar plate (Kunjal
Bhatt et. al. 2003).

Ethanolic and Methanolic extracts: Air dried plant materials were
ground into a fine powder using a commercial blender. Powdered
material was subjected to hot (Soxhlet) extraction using methanol
and ethanol as solvents. For hot (Soxhlet) extraction, twenty five
grams of dried powder of plant material was extracted with 250 ml
of the solvent. The extracts were then distilled, evaporated and
vacuum dried. The crude extracts thus obtained were used for
assay of antibacterial activity (Kambli et.al. 2014).

Anti-microbial activity assay: Antimicrobial assay was carried out
by well diffusion method (Perez et al., 1990). The bacteria were
grown in the Mueller Hinton agar media at 37°C and maintained at
-40C. The Sabouraud dextrose agar (SDA) was used for the fungi.
The sterile media containing agar was poured into the sterilized
Petri plates and allowed to solidify at room temperature. 100ul of
microbial suspension was spread on the solidified medium. Wells
were made in the medium wusing cork borer. Different
concentrations of the extract were applied. The plates were then
incubated for 24hrs at 37°C. Inhibition zones formed on the
medium were evaluated in mm. DMSO was used as the control.
The standard antibiotic tetracycline was used as the positive
control.
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Results and discussion:

Table 1: Antibacterial activity of Mulberry leaf extracts.

Evaluation of Antimicrobial Properties

Escherichia coli Pseudomonas
Concentration of Extracts 25150 |75]|100 |25 |50 |75 | 100
(ug/ml)
Zone of Inhibition (mm)
Sample 1
(Mulberry grown on silkworm
litter)
A (Ethanolic extract) 08109 |10| 12 |08 |10 |14 | 17
B (Methanolic extract) 00110[12] 14 |15|12 15| 13
C (Aqueous extract) 06 |12 14| 16 |08 |10 |16 | 14
Sample 2
(Mulberry grown on FYM)
A (Ethanolic extract) 00106 [09] 12 |08 | 06|10 12
B (Methanolic extract) 0811014 ] 20 |06 |08 |09 | 07
C (Aqueous extract) 12 |14 19| 17 |03 | 05|13 | 15
Sample 3
(Untreated mulberry)
A (Ethanolic extract) 10 15|17 | 19 |08 |10 |12 | 15
B (Methanolic extract) 13 |18 |14 | 13 |07 |13 | 14| 17
C (Aqueous extract) 12 |11 10| 10 |08 |12 |16 | 14

Table 2: Antibacterial activity of standard antibiotic tetracycline.

Antibiotic

Escherichia coli | Pseudomonas

Zone of Inhibition (mm)

Tetracycline (10ng)

14

17

Table 3: Antifungal activity of Mulberry leaf extracts.

Aspergillus niger Pencillium
notatum
Concentration of Extracts 25150175 100125 | 50 | 75 | 100
(ug/ml)
Zone of Inhibition (mm)
Sample 1

(Mulberry grown on silkworm litter)

A (Ethanolic extract)

08

09

10

12

00

15

17

10

B (Methanolic extract)

00

10

12

14

15

12

15

13
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C (Aqueous extract) 06 [12]14] 16 [08] 06| 12] 10
Sample 2
(Mulberry grown on FYM)
A (Ethanolic extract) 00/ 06109] 12 |12 |14 |16 | 15
B (Methanolic extract) 08 110|14| 20 |08 |10 |14 | 19
C (Aqueous extract) 12114 119] 17 |11 |10 |13 | 15
Sample 3
(Untreated mulberry)
A (Ethanolic extract) 1011517 19 |06 |07 | 09 | 13
B (Methanolic extract) 1311814 | 13 |10 |13 |14 | 15
C (Aqueous extract) 12 |11 10| 10 |05 |13 |10 | 13

The leaf extracts of mulberry leaves was effective against all the
bacteria studied with inhibition zone ranging from 8 mm to 20 mm
with concentrations of 25, 50, 75 to 100 ng/ml of the leaf extracts.
The highest zone of inhibition observed for Escherichia coli and
Pseudomonas were 20 mm and 17 mm (Table 1). These were
observed for the methanolic and ethanolic extracts of mulberry
grown on FYM and mulberry grown on silkworm litter
respectively. Untreated mulberry leaf extracts also recorded a zone
of inhibition of 17 mm for Pseudomonas. Among the fungal species
the highest zone of inhibition recorded were 20 mm and 19 mm for
Aspergillus niger and Pencillium notatum respectively (Table 3). Both
of these were recorded for the methanolic extracts of FYM treated
mulberry. The highest zones of inhibition in all the cases were
observed at 100 pg/ml concentration of the extracts. All the three
extracts showed antimicrobial activities, however the highest zones
were observed for the leaf extracts of mulberry treated with
silkworm litter and FYM. Which suggests that mulberry treated
with organic manures such as silkworm litter and FYM tend to
have better antimicrobial properties. In addition, the zone of
inhibitions for Escherichia coli and Pseudomonas on application of the
standard antibiotic tetracycline were 14 mm and 17 mm
respectively (Table 2). These results are comparable with those
observed on the application of the leaf extracts on these organisms.

There is an ever increasing demand for mulberry as it is the sole
food of silkworm. In addition, it has potent medicinal properties
and can be effective source of natural therapeutics which help in
overcoming the systemic side effects of synthetic drugs. Usage of
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silkworm litter in the commercial cultivation of mulberry has
several advantages as it enhances the quality and quantity of plants
and reduces use of chemical fertilizers. Antimicrobial activity of
protein extracts from different mulberry varieties has been reported
(Manjula et.al. 2010). Increased growth rate, antioxidant activity
and NPK content has been reported in medicinal plants grown on
biofertilizers (Shuba et.al. 2013).

The overall results suggest mulberry to be a rich source of
antimicrobial compounds and further phytochemical evaluation is
essential to identify the specific compounds having the
antimicrobial potential.

References

[1]. Hunter, P.A and Reeves, D.S. 2002. The current status of surveillance
of resistance to antimicrobial agents. Journal of antimicrobe and
chemotherapy. 49:17-23.

[2]. Prashanth, D., Asha, M.K and Amith, A. 2001. Antibacterial activity of
Punica granatum. Fitoterapia 72:171-173.

[3]. Woldmichael, G.M., Wachter,G., Singh, M.P.Maiese, W.M and
Timmerman, B.N. 2003. Antibacterial diterpenes from Calceolaria
pinifolia. Journal of natural products. 66: 242-246.

[4]. Fagbemi, Josephine, F, Ugiji, Esther, Adenipekun, Tayo and
Adelwotan 2009.Evaluation of the antimicrobial properties of unripe
banana (Musa sapientum L.), lemon grass (Cymbopogon citrates S.) and

turmeric (Curcuma longa L.) on pathogens. African journal of
biotechnology. 8: 1176-1182.

[5]. Ushimaru P.Mariama, T.N., Luiz C, Di Luciano B, Ary, FJ.
2007.Antimicrobial activity of medicinal plant extract. Brazilian ]. of
microbiology. 38: 717-719.

[6]. Kikuchi T., Nihei M., Nagai H., Fukushi H., Tabata K., Suzuki T.,
Akihisa T. 2010 Albanol a from the root bark of Morus alba L. induces
apoptotic cell death in HL60 human leukemia cell line. Chemical and
Pharmaceutical Bulletin. 58: 568-571.

[7]. Zhang M., Chen M., Zhang H.-Q., Sun S., Xia B.,, Wu F.-H. 2009 In
vivo hypoglycemic effects of phenolics from the root bark of Morus
alba. Fitoterapia 80: 475-477.

[8]. Wang C.-P., Wang Y., Wang X., Zhang X, Ye ]J.-F., Hu L.-S., Kong L.-
D. 2011 Mulberroside A TPossesses Potent Uricosuric and

17



Mapana ] Sci, 14, 2(2015) ISSN 0975-3303

Nephroprotective Effects in Hyperuricemic Mice. Planta Med. 77: 786-
94.

[9]. Kim, JK; Kim, M; Cho, SG; Kim, MK; Kim, SW; Lim, YH. 2010
"Biotransformation of mulberroside a from Morus alba results in
enhancement of tyrosinase inhibition". Journal of industrial microbiology
& biotechnology. 37: 631-7.

[10]. Nade V.S. Kawale L.A., Naik R.A., Yadav A.V. 2009
Adaptogenic effect of Morus alba on chronic footshock-induced stress
in rats. Indian Journal of Pharmacology 41: 246-51

[11]. Naowaboot J.,, Pannangpetch P. Kukongviriyapan V.,
Kukongviriyapan U., Nakmareong S., Itharat A. 2009a Mulberry leaf
extract restores arterial pressure in streptozotocin-induced chronic
diabetic rats. Nutrition Research. 29: 602-608.

[12]. Naowaboot J.,, Pannangpetch P. Kukongviriyapan V.,
Kongyingyoes B., Kukongviriyapan U. 2009b Antihyperglycemic,
antioxidant and antiglycation activities of mulberry leaf extract in
streptozotocin-induced chronic diabetic rats. Plant Foods for Human
Nutrition. 64: 116-121.

[13]. R. Kunjal Bhatt, Sonal J. Gokani, B. Snehal Bagatharia, Vrinda
Thaker. 2003. Antimicrobial activity of some medicinal plants:
Comparison of methods employed and plants studied. Asian. Jr. of
Microbiol. Biotech. Env. Sc. 5: 455-62.

[14]. Jay Kambli, Ashwini Patil, Chithrashree, Rohini Keshava. 2014
Phytochemical screening, and evaluation of antibacterial, antioxidant
and cytotoxic activity of Ficus racemosa Linn. Int | Pharm Pharm Sci. 6:
464-468.

[15]. Perez, C., Pauli, M. and Bazerque, P. 1990. An antibiotic assay by
agar-well diffusion method. Acta Biologiae et Medecine Experimentaalis,
15: 113-115.

[16]. Manjula, A.C., Shivashankarappa, L.H. and Shubha. 2010,
Antibacterial activity of protein extracts of selected mulberry varities.
The Bioscan 5:649-650.

[17]. Shubha, Prathibha, K.Y., Manjula A.C., 2013.Growth antioxidant
and NPK content analysis of compost, biofertilizers treated medicinal
plant Altenthera sessalis. Asian J. of Microbial Biotech. Env.Sc. 15: 43-46.

18





