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Investigating the antimicrobial effects of Withania somnifera methanol
extract prepared by ultrasonic waves on omit Klebsiella pneumonia
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ABSTRACT

Background and aims: Herbal medicines has been a major remedy in traditional medical
systems from thousands of years and made a great contribution in maintaining human health
and in preventing many infectious diseases. K. pneumonia is a bacterial negative intestinal
bacillus and a member of Enterobacteriaceae family. This paper aims at investigating the
antimicrobial effects of the methanol extract of wind cheese prepared by ultrasonic waves on the
K. Pneumonia.

Methods: All 12 isolates of K. pneumoniae isolated from urine culture of hospitalized patients
(Amir al-Mu'minin Hospital, Zabol, southeastern of Iran) suffered from urinary tract infection
during the years 2013 and 2014. In this study, the extract of W. somnifera obtained by
ultrasonic waves. Then the minimum inhibitory concentrations and minimum bactericidal
concentration were investigated to characterize the antibacterial activities of this extract.
Results: The result showing that plant extracts from W. somnifera had inhibitory effect against
K. pneumoniae. The MIC values were also determined against all the tested bacteria. The
highest MIC values of extract were found to be 5mg/ml against K. pneumoniae and four of
MIC value for K. pneumoniae was 2.5 mg/ml. (p<0.005).

Conclusion: The obtained results showed that extraction by using ultrasonic method improved
the efficiency and amount of the antimicrobial effects of the plant. So, ultrasonic waves can be
used as a stimulus for increasing the antimicrobial effects of the plant.
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INTRODUCTION

K. pneumonia is a bacterial
negative intestinal bacillus and a
member of Enterobacteriaceae family. It
forms a part of human natural
microflore (1). One third of sound
people carry the intestinal form of the
bacteria which is an opportunistic
pathogen involved in hospital infections
(2). It causes a high mortality rate by
creating diseases such as urinal
infections, pneumonia septic emboli,
and abdominal infections in hospital
patients. Such infections are rarely seen
out of hospital (3).

The main point about this bacterium is
its resistance to different antibiotics and
its disseminations among infants with
poisonous septic who suffer high
mortality (4). Overconsumption of
antibiotics in the last decades has
caused such resistant bacteria to emerge
(5). Extraction is the main step to
purifying the active components of
vegetable members. The common
extract methods such as Soksile method
are too time-consuming. Further, they
need high amounts of different solvents
(6). So, there is a great need for extract
methods that are more economical, less
time-consuming and more environments
friendly (7). Ultrasonic method is a new
extraction method in which waves
higher than 20 kHz penetrate into the
material and  cause  subsequent
expansions and condensations that
create pores in the plant. They can also
destruct bio cells and facilitate materials
exit (8).This is a very cheap, effective,
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and fast technique used in room
temperature. In this method,
temperature-sensitive compounds are
less damaged. Its drawback is the need
for using compulsory filtration (9).

The aim of this study was to
investigating the antimicrobial effects
of Withania somnifera methanol extract
prepared by ultrasonic waves on omit K.
pneumonia isolated from the UTI
patients by microtiterplate method.

METHODS

Bacteria Separation

All 12 strains of K. pneumoniae,
isolated from urine culture of
hospitalized  patients  (Amir  al-

Mu'minin, Hospital, Zabol, southeastern
Iran) suffered from urinary tract
infection during years 2013 and2014
were evaluated. Isolated bacteria were
identified by Gram's stain and standard
biochemical tests

Preparation of Half-McFarland

suspension

For preparation of microbial
suspension, bacteria were removed from
reserve environment to the planting
environment (German Merc). Upon
growth of bacteria colonies, the panting
environment was rinsed with normal
saline solution and thick microbial
suspension was prepared. Then, some of
the suspension was poured into sterile
pipe containing normal saline and its
dark ness was measured with
spectrophotometer at wavelength of
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Table 1. The MIC and MBC of the ultrasonic extract of wind W/.sominefera against K. pneumonia

(mg/ml) (p<0.005)
Bacterial MIC/MBC Bacterial MIC/MBC
code mg/ml code mg/ml
1 25/5 7 No growth
2 No growth 8 5/10
3 No growth 9 25/5
4 2.5/5 10 25/5
5 No growth 11 No growth
6 5/10 12 No growth

630nm. The suspension was diluted
with normal saline solution until its
darkness was equal to Half-McFarland
solution. As a result, bacteria
suspension with concentration of 10°
cfu/ml was prepared.

Extract preparation and investigation
of the antimicrobial effects of the
plant extract

The wind cheese used in this study was
gathered from Sistan and Baluchistan
province. It was detected to be wind
cheese by a researcher from the
University of Zabol. The samples were
cut and 10g of the dry plant powder was
put into half-liter flasks containing
100ml of methanol. The contents of
flasks were shaken 24 hours at room
temperature bshaker device with speed
of 130 rpm and were kept in ultrasonic
carrier for 10 minutes and were filtered
with Wattman paper. Separation of
solution from extract was done by
rotary device and vacuum pump. The
obtained extract was weighed. The
samples were used in fridge at 4 degrees
of temperature to be used in
antimicrobial tests.
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The antimicrobial effect of the extract
on K. pneumonia

Sensitivity of the bacteria samples with
multiple resistances to the wind
W.sominefera  extract against K.
pneumonia was analyzed by dilution
method in broths. To this, seven broths
of microtitre plates were injected to 100
ml of MHB. The first broth was added
to 100ml of the diluted extract. Then,
100ml of the first broth was transferred
to the second one and the same was
done to the last broth. 100ml of the last
broth was removed and 100ml of the
microbial suspension with 107 units per
ml was added to all broths. The mixture
was kept 24 hours at temperature of 37
degrees. The first broth inhibiting the

growth of bacteria after being
positioned in the incubator was
considered as MIC and for more

precision, 10 ml of the light broths was
transferred to Moller environment.
After 24 hours, the first concentration
removing 99.9% of the bacteria was
regarded as MBC.
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RESULTS

Inhibitory effects of plant extract from
W. somnifera, against K. pneumoniae
were demonstrated in Table 1 showing
that plant extracts from W. somnifera

had inhibitory effect against K.
pneumoniae. The MIC values were also
determined against all the tested

bacteria. The highest MIC values of
extract were found to be 5mg/ml
against K. pneumoniae and four of

MIC value for K. pneumoniae was 2.5

mg/ml.  (p<0.005). (P= 0.043) in
48hr(table 1).

DISCUSSION

The results of this study showed the
high antimicrobial effects of the

ultrasonic extract so that 6 samples of
bacteria were inhibited even in low
concentrations of extract and the highest

inhibitory concentration was 5 mg/ml.

Bokaeian, omit was to evaluated the
effect of W. somnifera extracts on drug
resistant E. coli strains isolated from
clinical samples. The results showed

that the isolated E. coli strains were

sensitive  to  these antibiotics:
erythromycin  (52.94%), tetracycline
(76.47%), ceftazidime (41.17%),

cefixime (35.29%), penicillin (76.47%),
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ampicillin (58.82%) and nalidixic acid
(41.17%). Examination of the herbal
showed that the

extracts highest

maximum inhibitory  concentration
(MIC) against drug resistant E. coli was
200 ppm. The lowest MIC was 50 ppm,
where three strains of E. coli were

inhibited at this concentration (10).

In another study Bokaeian evaluated the
antibacterial activity of leaf extracts of
Winter Cheery (W. somnifera) against
antibiotic-resistant  isolates of K.
pneumoniae isolated from the urinary
tract infection patients. The isolates of
K. pneumoniae were resistance to four
of the agents including ceftazidime
(60% of isolates) cefixime (60% of
(66.6% of

isolates). The highest MIC values of

isolates), erythromycin
extract were found to be 250 ppm
against K. pneumoniae and MIC values

for K. pneumoniae were 63 ppm (11).

Singariya et al (2012) showed that the
aqueous extract of wind cheese forms
inhibitory clouds with diametres of
11.17 and 7.33

merabilis

against  Proteus

and Agerobacterium

tumefaciens, respectively(12).

Javadian et al (2015) explored the

antimicrobial effects of the wind cheese



essence on P. aeruginosa and
Acintobacter. Results showed that the
highest MIC was for Acintobacter with
concentration of 100 ppm in which 4
samples were inhibited and the least
amount was for Acintobacter with
concentration of 50 ppm in which only
inhibited. Lack of
for 3

Acintobactersamples. The results for P.

5 bacteria were

growth was seen
aeruginosashowed that the MIC was
100 ppm for which 1 sample was
inhibited while the least concentration

was 12.5 ppm (13).

The
Bansod&Rei(2008) showed that the

wind cheese extract with concentration

results obtained by

of 100 micro gram per disk, an
inhibitory cloud of 15mm was created

against Aspergillus fumigates(14).

Rawat&Bisht the

entimicrobial

explored
effects of wind cheese
against gram bacteria and showed that
the methanol extract of wind cheese
inhibit  the  growth  of

Staphylococcus aureus-

could
resistant to
antibiotics and Entreococus-  with
average inhibitory cloud diameter of
20.6 mm and 19.4 mm at concentration

of 2mg/ml(15).
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Mohkamiand Bidarnamani showed that
the MIC of the wind cheese’ aqueous
extract against S.aureus, S. Pyogenes, S.
pneumoniae, H. alvei, S. saprophyticus,
A. baumanii, E. faecalis, P.mirabilis,
and S. marcescens are 125, 250, 62.5,
250, 250, 250, 250, 125, and 125 ppm;
respectively(16).

G.Muotar et al. (2013) showed the
diameter of the inhibitory cloud of the
Ethyl acetate extract against S.aureus,
MRSA, Microsporumgypseum, Candida
albicans, Cryptococcus neoformans,
and Trichophytonmentagrophytes to be
13, 13, 13, 13, 22,

respectively. The same amounts for

and 0 mm

methanol extract were 15, 14, 0, 0, O,

and 0 mm; respectively (17).

Mehrotra et al (2011) explored the
antimicrobial effects of the aqueous
extract of wind cheese against S.aureus
and found the MIC to be 2.3 mg/ml and
5.2 microgram/ml (18).

The study of de Lima Silva , to define
whether novel extraction methods such
as microwave and ultrasound could
obtain the most effective ethanolic
extracts of Ocimum gratissimum as

antibacterial agents. Maceration gave

the extract with the broadest spectrum
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of activity. Ultrasound methods yielded
an efficient extract for use as a topical
antiseptic
concentration (MIC) = 0.66 to 1.32
mg/ml for Staphylococcus aureus and
Methicillin-resistant S.aureus(MRSA)).

(minimum inhibitory

The most active extracts to treat

vancomycin-resistant enterococci

(VRE) infections were obtained by
Soxhlet and microwave (MIC = 5.28
mg/ml) (19).

The study of Liu , ultrasonic power
could improve TPC and antioxidant
activity, but long time of extraction
lowered antioxidant activity. The TPC
increased from 22.34 to 27.87 mg GAE
(gallic acid equivalents)/100 g (dry
with  increasing
The half

concentration (IC(50,) pg/mL) of the

extracts) solvent

polarity. inhibition
radical scavenging activity of the
chicory extracts ranged from 281.00 to
983.33 The

caffeoylquinic acids of root extract,

pg/mL. content of

which was extracted by the optimal
0.104%.
displayed

combination was Several

extracts antibacterial
activities against E. coli, S. aureus, B.
thuringiensis, B. subtilis, and S.typhi,
while Penicilliumsp. and Aspergillus sp.
the extracts.

resisted against all
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Combination of 70% ethanol v/v, 24-h
impregnation time, 3 sonication rounds,
and 300-W ultrasonic input power was
found to be the optimal combination for
the TPC,
antioxidant activity, and antibacterial
activity (20)

chicory extract yield,

The study of Thongson research was to
determine the antimicrobial activity of
conventional and

ultrasound-assisted  (HI-US)

high-intensity
solvent-
extracted Thai spices, including ginger
(Zingiber officinale Rose), finger root
(Bosenbergia pandurate Holtt) and
turmeric (Curouma longa Linn). The
result show that application of HI-US
reduced time of extraction to 5 min,
compared with the 24 h required for
conventional extraction and maintained
antimicrobial activity against
Salmonella but slightly reduced activity

against Listeria (21)

The study of Kavitha, use of Ultrasonic
assisted method to enhance the yield of
bioactive components in which protein
which is our area of concentration is
included. The concentration of protein
present were estimated and was found
142 pg/ml ,
228ug/ml,360pg/ml,356pug/ml

to be

for



conventional,10mins,20mins,and

30mins respectively. Protein was further
P30
chromatography and characterized by
SDS-PAGE.

subjected to 20mins Ultra sonication

purified by Biogel column

In this the mushroom

was found to have higher efficiency.
The mixture obtained was used for anti-
microbial study which was found
effective against gram positive and
gram negative bacteria like S. aureus-
5021, B. substillis-2717,P. aeruginosa-
2492, K. pneumonia-2957,E.
2810(22).The study of Moawad, was to

determine the antimicrobial activity of

coli-

conventional and high-intensity

ultrasound-assisted (HI-US) solvent-
extracted Thai spices, including ginger
(Zingiber officinale Rose), finger root
(Bosenbergia pandurate Holtt) and
turmeric (Curouma longa
Linn).Extracts were obtained using
and a 7 : 3

hexane

hexane, isopropanol

isopropanol mixture as
solvents with and without HI-US. The
antimicrobial activity of the extracts
was assayed against four strains each of
L. monocytogenesand S. Typhimurium
DT 104 using an agar dilution assay.
Application of HI-US did not alter
antibacterial

activity against
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S.Typhimurium, but anti listerial activity
of some HI-US spice extracts decreased.

Solvent type affected antimicrobial
efficacy of extracts with hexane
producing the least antimicrobial

activity. Finger root extracted with
isopropanol-hexane and without HI-US
had the best antilisterial effect whileHI-
US—isopropanol finger root extract had
the greatest antimicrobial efficacy
against S. Typhimurium (23). The study
of Abshora, evaluate the influence of
extraction method and solvent type on
extractable polyphenols and flavonoids
in Doum Hyphaene Thebaica L. Mart.
(Arecaceae) fruit, as well as to examine
the and antibacterial
His

extraction procedures were performed

antioxidant

activities of the fruit extracts.

separately in an ultrasonic bath or
shaking water bath for 30 min (70 °C
for ethanol and 60 °C for methanol) at
agitation speed of 50 Hz and 70 rpm,
respectively. The antioxidant potential
of the extracts was investigated using -
carotene  bleaching, 2, 2 -
(DPPH)

reducing power abilityassays. In vitro

diphenylpicrylhydrazyl and
antibacterial activity of the extracts
against S.aureus, L.monocytogenes, E.

coli, and S. typhi was assessed using
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agar disc diffusion assay. Total
polyphenol content (TPC) and total
flavonoid content (TFC), as well as
antioxidant capacity were maximized
using methanol as the extraction
solvent, particularly with the ultrasonic
method. The half maximal inhibitory

concentration (IC 50) values of the

methanol/ultrasonic (MU),
methanol/water bath (MW),
ethanol/ultrasonic (EV), and

ethanol/water bath (EW) extracts in the
DPPH assay were 107.6 126.7, 172.7,
and 196.3 pg/mL, respectively. The
extracts showed strong antibacterial
activity against S.aureus and S. typhi,
while MU extract inhibited the growth
of all pathogenic bacteria used in this
study (24).

CONCLUSIONS

The obtained results showed that
extraction by using ultrasonic method
improved the efficiency and amount of
the antimicrobial effects of the plant.
So, ultrasonic waves can be used as a
stimulus for increasing the
antimicrobial effects of the plant. Yet,
more precise results require the analysis
of effective materials by HPLC method
so that they can be used in clinical

industries.
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