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Antibacterial activity of ginger (Zingiber officinale) and garlic (allium Sativum L.) extracts on
Escherichia coli
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Abstract

Most agents used by humans in the treatment of diseases are of plant origin. Escherichia coli are the most commonly present
bacterium in the human intestine, which helps in preventing the entry of pathogenic microorganisms. E. coli are non-pathogenic in
normal conditions, but if present in excess, will become causative agent of various diseases like urinary tract infection, diarrhoea,
vomiting etc. With increasing resistance of microorganisms to antibiotics, there is a shift of choice from allopathic to ayurvedic
and naturopathy, where herbs and spices are very common ingredients of medicines. Herbs and spices are used in Indian recipes as
they impart aroma and flavour to it. Most of the studies performed to check sensitivity of microorganisms for various herbs and
spices involve extraction of the active component(s) with some organic solvents. However, when these plant products are used as
ingredients of food, the effectiveness of extracts using organic solvents should not be a criterion. In the present study, frequently
used herbs and spices are selected, their extracts are made using distilled water and tested for its antimicrobial effect against E. coli
the most common intestinal non-pathogenic organism. The antibacterial effect of various herbs and spices were evaluated using
various methods. All the herbs and spices tested were able to inhibit E. coli growth, but Thyme (herb) and Turmeric (spice) were
found to be most effective against E. coli.
Ginger (Zingiber officinale), and Garlic (allium Sativum L.) Were chosen to examine their effects on the bacteria Escherichia Coli.
To obtain an extract from the spices, an aqueous extraction method combined with filtration was used. The extracted compounds
were applied to the bacteria through the paper disk diffusion method.
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and as a part of offerings to God since beginning of
1. Introduction
civilization. Spices have been defined as plant substances from
Food borne diseases have always been a major concern in both
indigenous or exotic origin, aromatic or with strong taste, used
developing and developed countries. Campylobacter jejuni,
to enhance the taste of foods. Spices include leaves (bay, mint,
Staphylococcus aureus, Salmonella (over 1600 types),
rosemary, coriander, laurel, oregano), flowers (clove), bulbs
Escherichia coli O157:H7, streptococci, etc. are some of the
(garlic, onion), fruits (cumin, red chilli, black pepper), stems
major bacterial species that causes food borne diseases. E. coli
(coriander, cinnamon), rhizomes (ginger) and other plant
are the most commonly found bacterium in the human
parts.
intestinal tract. Under normal conditions, its presence is
Allium sativum, known to most as garlic, or the “stinking
conducive to digestive processes. But when present in excess
rose,” is widely recognized for having an array of medical
or in virulent form it causes diseases. Virulent strains of E.
benefits, with antiviral, anti-fungal, and antibacterial
coli can cause gastroenteritis, urinary tract infections, neonatal
properties. Garlic is made of portions known as cloves, which
meningitis etc. With increasing use of drugs, microorganisms
may be separated for cooking and eating. Within these cloves,
are attaining resistance to commonly used antibiotics, which
there are quite a few sulfur-containing chemicals, such as
leads to downfall of effectiveness of conventional medicines
Allicin, and ajoene 3. Allicin produces the odor that is
and therefore, search for new antimicrobial agents has become
characteristic of the garlic bulb. It is produced when the plant
necessary. Traditional medicines have been used for many
tissue is broken, allowing enzymes like alliinase to react with
centuries by a substantial proportion of the population of
Allicin to form Allicin. Allicin then acts to protect the plant
India. The interest in the study of medicinal plants as a source
from further damage 3. However, the enzymes responsible for
of pharmacologically active compounds has increased
converting Allicin to Allicin usually denature in humans due
worldwide. It is recognized that in developing countries like
to the low pH of the stomach4. Allicin itself also usually
India, plants are the main medicinal source to treat infectious
diseases. Approximately 20% of the plants found in the world
begins to break down at temperatures over 40°C 5. Along with
have been subjected to pharmacological or biological test, and
its protective abilities, Allicin is believed to be the chemical
a substantial number of new antibiotics introduced in the
responsible for garlic's antimicrobial effects
market are obtained from natural or semi-synthetic resources.
Not only do essential oils protect the garlic plant, but they also
The active ingredients of plants against microorganisms are
demonstrate antioxidant and anticancer effects in humans 6.
mostly some of the secondary metabolites (i.e. alkaloids,
Studies have found garlic to be effective in blocking the
glycosides etc.) that are present in abundance in herbs and
formation of nitrosamines. Nitrosamines are carcinogenic
spices commonly used in Indian food preparations. Herbs are
compounds that are either taken in by the body or formed from
small plants used by human being for various purposes like
nitrite and other compounds. Many sulfur-containing
medicines, food supplements for imparting flavour or scant,
compounds from garlic convert the nitrite needed for
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nitrosamines into nitrosothiols, thus limiting the production of
these carcinogenic compounds 8.Various studies have shown
that garlic is also effective against many gram-negative and
gram-positive bacteria, such as Escherichia coli, Salmonella,
Staphylococcus, and Streptococcus species. Many of these
bacteria do not develop resistance to Allicin, despite being
resistant to antibiotics. One study demonstrated the potential
for garlic to act as a meat preservative. Garlic extract was
shown to kill about 75% of the E. coli
2. Materials and methods
Collection of Plant material
The garlic bulbs and ginger rhizomes were purchased at the
Konark Nagar market.
Chemicals
The chemicals used for the work are acetone and methanol,
peptone, agar, sodium chloride and meat extract
The Microorganisms
Two microbial strins were selected for experiment on the basis
of their pathogenic activity in human beings that is
Escherichia coli.
Preparation of bacterial culture-The stock culture of the
bacteria used was subcultured at 37°C for 24hrs. Preparation
of Extract of each species was prepared by 40gm of the dry
material in 400ml acetone and methanol for 48hrs 37°C for

extract preparation
Assay for antimicrobial activity
Antimicrobials are agents that kill microorganisms or inhibit
their growth. The antimicrobial effects of the plant extracts are
sufficient in a way to cater the healing effect.
Paper Disc Method
The inoculum was spreaded uniformly in N-agar plates with
the help of glass spreader and kept for five minutes. Presterilized paper discs were dipped into different samples
(Ginger and Garlic extracts) placed in inoculated plates. The
plates were incubated for 24hrs at 37°C and size of clear zones
developed surrounding each disc was measured by scale to the
nearest mm and were plotted in the graph
Table 1 (A): Zone of inhibition of spice extracts against E. coli in
well diffusion assay
Plant extract
Conc
extract
Ginger
garlic

Dilution of plant extract %
Acetone extract
Methanol extract
5

20

50

100 5

20

50 100 control

5
7

6
8

Zone of inhibition (mm)
9
11 4
6
9 12
10 14 6
8 11 15

-

Graf of conc. against zone of inhibition
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Minimum Inhibitory Concentration (MIC)
Well diffusion method
Determination of MICs of the spice extracts was done by well
diffusion and agar dilution techniques and the concentrations
of the extracts used were 5, 20, 50, 100!l/ml. The lowest
concentration that did not permit any visible growth when
compared with the control was considered as the minimum
inhibitory concentration.
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3. Results and discussion
Results and discussion from the antibacterial screening tests of
the crude extract s of A. indica carried out on the selected
bacterial isolates E. coli,
In present studies antimicrobial activity of two spices garlic
and ginger were done. Table -1, graph -1shown the
antimicrobial activity of material extracted in acetone shows
maximum zone of inhibition is 12 mm and 14mm Similarly
the antimicrobial activity of material extracted in methanol
showed maximum zone of inhibition 12mm and 15mm
4. Conclusion and recommendation
The present work has shown that E. coli were susceptible to
crude extracts of garlic and ginger in vitro which means the
plant has antibacterial property. It is hereby recommended that
further research be done towards isolating, purifying and
standardizing the active antibacterial ingredients in both plant
material. Also more work should be carried out to determine
the pharmacokinetics, pharmacodynamics and possible
toxicity of the pharm coactive ingredient(s).
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