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ABSTRACT

Aim of this study was to evaluate the antibacterial activity of wheat grass (Triticum
aestivum L.) against E. coli. E. coli was isolated from the urine of UTI infected patient.
Urine sample was culture on EMB agar medium and these pure culture strains were
characterized according to Bergey’s Manual of determinative bacteriology. The 50% water
extract of wheat grass (Triticum aestivum L.) was prepared and observed its antimicrobial
activity against isolated E. coli. Maximum inhibition zone (28.66 mm) was seen by extract
(concentration 50ug/ml) of 5 days old wheat grass and extract of wheat sprouts showed
27.66 mm inhibition zone against E. coli. 100 pg/ml water extract of wheat grass showed
160% more inhibition zone against E. coli as compared to 50 pg/ml Norfloxacin
antibiotics. Present study confirmed that wheat grass (Triticum aestivum L.) significantly

inhibited the growth of E. coli and can be good alternative of chemical antibiotics.

INTRODUCTION

Nature has been a source of medicinal agents for
thousands of years and an impressive number of modern
drugs have been isolated from natural sources, many of
which based on their use in traditional medicine. It has
been noted that the original source of many important
pharmaceuticals currently in use have been plants used by
indigenous people [1,2]. Herbal medicine or phyto-
medicine refers to the use of any plant’s seeds, berries,
roots, leaves, bark, or flowers for medicinal purposes [3].

The increasing failure of chemotherapeutic and
antibiotic resistance exhibited by pathogenic microbial
infectious agents has led to the screening of several
medicinal plants for their potential anti-microbial activity
[4,5]. Plants contain thousands of constituents which are
valuable sources of new and biologically active molecules
having antimicrobial properties [6].

Wheat grass refers to the young grass of the
common wheat plant, Triticum aestivum L. that is freshly
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juiced or dried into powder for animal and human
consumption. Wheat grass juice contains almost all the
nutrients the body requires and is considered to be a
complete food [7]. T. aestivum showed rich source of
Vitamins A, C, E and B complex, including B12 [8]. T.
aestivum  showed  anti-inflammatory,  antioxidant,
anticarcinogenic, immune modulatory, laxative, astringent,
diuretic, antibacterial, anti-aging properties and use in
acidity, colitis, kidney malfunctions, atherosclerosis and
swelling has been shown to be beneficial [9]. Similarly,
wheat grass juice used for treatment to cure some disease
like Cooley’s anemia and haemolytic anemia [10], asthma
and some allergenic infections [11], inflammatory bowel
diseases [12]. It has demonstrated anti-cancer properties
both In-vitro and In-vivo; [13-14]. Further, wheat grass
extract has a high content of bioflavonoids which may add
towards anti-microbial effects [15]. Wheat grass juice
showed antimicrobial effect against certain pathogens [16-
17].

E. coli is the most common cause of urinary tract
infection (UTI) [2,18]. These Uropathogenic Escherichia
coli (UPEC) is the most common etiologic agent,
responsible for 80 to 85% of community- acquired UTIs
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[19]. Further, E. coli is common causative organism of UTI
and was declared as multiple drug resistant [20]. Aqueous
extract of Triticum aestivum (wheat grass) antimicrobial
activity against E. coli, E. faecalis, B. subtilis, S. aureus
[21].

In recent years, it has become a public health
concern because of the development of multiple
antimicrobial resistant strains, emphasizing the importance
of continuous monitoring of the pathogen. Therefore, the
present study aimed to investigate in vitro study of
antimicrobial investigation of wheat grass (Triticum
aestivum L.) against Escherichia coli.

MATERIAL AND METHODS
Isolation of microorganism

Urine sample was collected in a sterilized
container from a patient suffering from urinary tract
infection. The mid-stream urine was collected after
carefully cleaning the genitalia and mid-stream urine was
collected because the first portion of urine may contain
most of contaminants. Pathogens were isolated and
counted by standard plate method and EMB agar medium
was used for isolation of E. coli. The plates were incubated
at 37°C for 24-48h.

Characterization of pathogens
E. coli was characterized according to Bergey’s
Manual of Determinative Bacteriology [22].

Preparation of 50% aqueous extract

Each of 15 gm sample (wheat grass) was taken in
a sterile mortar and pestle, and macerated to form a coarse
paste. In a conical flask, 50% aqueous solvent was
prepared by mixing 50 ml of acetone and 50 ml of distilled
water (1:1 ratio). Each sample was put in separate flask
and the flask was plugged properly and covered with
aluminum foil. This was kept in a water bath at a
temperature of 50-60 deg C, for 7-8 hours. After the
boiling was done, the mixture in the flask was allowed to
pass through Whattman filter paper no. 1. A filtrate was
obtained. This filtrate was put in a dried beaker and kept in
water bath open, till all the filtrate evaporated leaving
behind a film of plant residue. The beaker was weighed
before and after the evaporation of the filterate, to know
that how much residue was obtained. This residue is used
further for the analysis and antimicrobial study.

Antibacterial activity of plant extract

Antibacterial activity was performed by disc
diffusion method. The microorganism was activated by
inoculating a loopful of the strain in nutrient broth and
incubated at 37°C at 120 rpm. After 24 hrs, 0.2ml of

Table 1. Biochemical characterization of Escherichia coli.

inoculum (108 cells/ml) was spread on Mueller Hinton agar
media. With help of sterile forceps 7 mm sterilized filter
paper discs were placed in the centre of the plate. One plate
was labelled for each organism, and single extract was put
in one plate. 100 pl of extract was dispensed on the centre
of the disc. The plates were carefully placed in the
incubator in an upright position at 37°C for 24 hours.
Inhibition zones size was measured using a regular scale.
Diameter of disc was subtracted from the zone of
inhibition so obtained. The procedure was repeated three
times to confirm reproducibility of the results.

RESULTS AND DISCUSSION

E. coli strains were isolated from the urine of UTI
infected patient. E. coli showed the green metallic sheen on
selective media i.e. EMB agar medium. Therefore, we
selected only 3 strains which showed green metallic sheen
on EMB agar medium and named as EC-S1, EC-S2 and
EC-S3. Microscopic examination of isolated strains was
done by Gram’s staining and observed that all three strains
were Gram negative rods. Further, these strains were
characterized by various biochemical tests. All isolated E.
coli strains showed Indole test positive, Methyl red test
positive, Nitrate reduction test positive and TSI acidic
slant/ acidic butt and gas production (Table. 1). All these
biochemical tests showed that isolated strains were E. coli.
A similar result has been observed [23].

The 50% water extract of wheat grass (Triticum
aestivum L.) was prepared and observed its antimicrobial
activity against isolated E. coli. Maximum inhibition zone
(28.66 mm) was seen by extract (concentration 50ug/ml)
of 5 days old wheat grass and extract of wheat sprouts
showed 27.66 mm inhibition zone against E. coli. Further,
results suggested that as growth of plant is increased than
decrease in antimicrobial activity against E. coli (Table 2).
Further, we evaluated the antimicrobial activity of wheat
grass with different concentrations of antibiotics against E.
coli. Water extract of wheat grass showed antimicrobial
activity against E. coli. 100 pg/ml water extract of wheat
grass showed 160% more inhibition zone against E. coli as
compared to 50 pg/ml Norfloxacin antibiotics. 50 ug water
extract showed 20 mm inhibition zone and 25 pg/ml water
extract showed 10 mm inhibition zone against E. coli
(Table 3). Similar antimicrobial activity of medicinal
plants has been studied [24-27]. Similarly, antimicrobial
activity of wheat grass extracts of five different solvents
(water, ethanol, methanol, ethyl acetate and hexane)
against food borne pathogens. Similarly, aqueous extract
of Triticum aestivum (wheat grass) showed maximum
antimicrobial activity against E. coli (30.6 mm), E. faecalis
(26.4 mm), B. subtilis (25.7 mm) and S. aureus (20.8 mm)
diameter inhibitory zone in aqueous extract [28].

Serial no. Name of Biochemical test EC-S1 EC-S2 EC-S3 Final Result
1. MR + + + Positive
2. VP - - - Negative
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3. Indole + + + Positive
4. Citrate - - - Negative
5. NO; reduction + + + Positive
6. Urease - - - Negative
7. TSI A/A, G A/A, G A/A, G A/A, G
8. H,S - + - Negative
Table 2. In vitro antibacterial activity of 50% water extract of wheat grass against E. coli.
Samples on different days Mean of WGJ (50ug/ml) Norflox antibiotic (100 pg /ml)
Sprouts 27.66 mm 41 mm
5™ Day old wheat grass 28.66 mm 41 mm
10" Day old wheat grass 16 mm 40 mm
15" Day old wheat grass 16 mm 41 mm

Table 3. Comparative antibacterial study of wheat grass and Norfloxacin against E. coli

S. no. Different concentration of Norfloxacin/ Wheat Grass(WG) Inhibition zone against E. coli in diameter (mm)
1. 100 pg Norfloxacin/ ml 40 mm
2. 50 pg Norfloxacin/ ml 20 mm
3. 100 pg WG/ml 32 mm
4, 50 pg WG/ml 20 mm
5. 25 ng WG/ml 10 mm
6. Blank No zone

CONCLUSIONS

aestivum L.) significantly inhibited the growth of E. coli

institutional research committee and with the 1964
Helsinki declaration and its later amendments or

Present study shows that wheat grass (Triticum

and it’s medicinal value improve its application. Use of
antibiotic has side effect to human so it is necessary search
for new antimicrobial substance. Medicinal plants are good
alternative of chemical antibiotics.
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