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Abstract 
 

Medicinal plants are important substances for the study of their traditional uses through the verification 

of pharmacological effects and can be natural composite source that act as new anti-infectious agents. 

Medicinal plants have been a source of novel drug compound. Green pharmacy may become the base 

for the base of medicine by providing a pharmacophore which could be used for the development new 

drugs with novel mechanisms of action. A number of medicine plants have been screened for 

antimicrobial activity in recent years and efforts have been done to identify their active constituents. 

The extracts possessing bioactivity are essentially evaluated for toxicity and the extracts are usually 

tested for short or long term toxicity in animal models. Plant derived products have made large 

contribution to human health and wellbeing. A number of medicine plants have been screened for 

antimicrobial activity in recent years and efforts have been done to identify their active constituents. 

Garlic has an important dietary and medicinal role for centuries. Our work was focused on isolation of 

bioactive compounds from Garlic and evaluation of its antimicrobial activity on pathogenic bacterial 

strains. Analysis of antimicrobial activity was done by Disc diffusion technique on Mueller Hinton 

Agar against Proteus vulgaris, Escherichia coli, Streptococcus mutans, Klebsiella pneumonia and 

Staphylococcus aureus. In our study, the antimicrobial activity of Garlic was found to be highest 

against Escherichia coli, Proteus vulgaris and Staphylococcus aureus. This study revealed the potential 

antimicrobial activities of Garlic. We concluded that the Garlic sample have a potential antimicrobial 

activity which can be used to develop alternate strategies to combat the challenges in pharmaceutical 

sciences. 
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Introduction: 

edicinal plants are important 

substances for the study of their 

traditional uses through the 

verification of pharmacological effects and can 

be natural composite source that act as new 

anti-infectious agents.  Garlic has an important 

dietary and medicinal role for centuries. Its 

therapeutic uses include beneficial effects on 

the cardiovascular system, antibiotic, 

anticancer, anti-inflammatory, hypoglycemic, 

and hormone-like effects (Hageman, 1999). In 

traditional eastern medicine, garlic has been 
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used in various forms and in the treatment of 

almost all infections.  Garlic is widely used 

around the world for its pungent flavor as a 

seasoning or condiment. The garlic plant's bulb 

is the most commonly used part of the plant. 

With the exception of the single clove types, 

garlic bulbs are normally divided into numerous 

fleshy sections called cloves. Garlic cloves are 

used for consumption (raw or cooked) or for 

medicinal purposes. They have a characteristic 

pungent, spicy flavor that mellows. (Katzer, 

2009). It’s pointed out that garlic water has 

been used in typhoid and meningitis, its fume in 

whooping cough, garlic wicks in yeast 

infections and garlic soup in pneumonia. Its 

typical pungent odor and antibacterial activity 

depend on allicin, which is produced by 

enzymatic (alliin lyase) hydrolysis of alliin after 

cutting and crushing of the cloves. Garlic is a 

plant, which kills bacteria, fungus, parasites and 

lowers glycaemia and cholesterol and has liver 

protector property and includes antitumor 

agents. Treatment of fungal infections are 

difficult like in viruses and medicines used for 

this aim are generally toxic and a resistance can 

develop against the medicine in long term. It’s 

stated that garlic, which consists of allicin being 

a fungistatic substance, has proved itself against 

micro-organisms such as Candida, Aspergillus 

and Cryptococci as an effective anti-fungal 

substance (Ayaz , 2007). Most of the foods 

borne bacterial pathogen are sensitive to extract 

from plant such as garlic, mustard, onion etc, 

(Chopra,1991). Garlic has antibacterial activity 

and contains powerful sulfur and numerous 

phenolic compounds (Benkeblia,2004). Allicin 

is the key component to which the antimicrobial 

activity of garlic is attributed; it is a volatile 

molecule that gives it its characteristics odour. 

Allicin has also been found to be effective an 

antifungal, antimicrobial and anti-parasitic 

agent (Reuter,1996). As an anti-bacterial agent, 

it is effective against many more gram negative  

 

and gram positive bacteria like Helicobacter 

pylori, E. coli, Lactobacillus casei and that this 

effect is sourced from allicin inside it 

(Cellini,1996). Active substances like allistatin 

I and allistatin II in garlic are powerful agents 

against Staphylococcus and E. coli bacteria ( 

Hanafy,1994). In traditional eastern medicine, 

garlic has been used in various forms and in the 

treatment of almost all infections. It’s pointed 

out that garlic water has been used in typhoid 

and meningitis, its fume in whooping cough, 

garlic wicks in yeast infections and garlic soup 

in pneumonia. Organisms resistant to 

antibiotics necessitates its more use in standard 

medicinal applications (Reuter,1996). 

Material and Methods: 
 

ample collection: 

Garlic sample were purchased from the 

local market, Dehradun. These will used 

in the preparation of extracts. 

 

Preparation of Allium satium (garlic) extract: 

Garlic (100gm) was washed first by distilled 

water and then by 95% ethanol. It was 

homogenized using sterile mortar and pestle 

and then sieved through double layer of sterile 

fine mesh cloth to make 100% extract. About 

10gram of peeled garlic cloves were grinded 

using methanol, distilled water, petroleum 

ether, chloroform and ethyl acetate. The finely 

ground paste were soaked in 100ml of each of 

the solvent separately and wrapped with Para 

film to prevent the evaporation of volatile 

compound. The crude extracts were kept in a 

rotatory shaker for two days at 240-340 rpm. 

The resultant crude extracts were centrifuged at 

8000g for 10 min and the supernatant was 

collected and stored at -20 degree Celsius. 

 

 

 

 

S 
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Phytochemical screening: 

The test were done to find the presence of the 

active chemical constituents such as terpanoids, 

steroid, flavonoids, reducing sugar, protein, 

amino acid, phylobatanins and tannins. 

 

Test for phenolic: 

Two drops of 5% ferric chloride were added to 

5 ml of the crude extracts in a test tube. A 

greenish precipitate was taken as indication of 

phenolic.   

 

Flavonoids: 

To a volume of three milliliter of the garlic 

extracts, a volume of 1 ml of 10% sodium 

hydroxide was added. A yellow coloration 

indicated the presence of flavonoids. 

 

Tannin: 

A volume of 1 ml of freshly prepared 10% 

potassium hydroxide was added to a volume of 

1 ml of the extracts. The presence of a dirty 

white precipitate was taken as indication of 

tannins.   

 

Proteins: 

Biuret test; to 2ml of the best solution added 5 

drops of 1 % copper sulphate solution and 2ml 

of 10% NaoH. Mix thoroughly. Formation of 

purple or violet colour confirmed proteins. 

 

Amino acids: 

1ml of the extracts was treated with few drops 

of Ninhydrin reagent. Appearance of purple 

colour shows the presence of amino acids.   

 

Terpenoids test: 

0.2g of the extracts of whole plant sample was 

mixed with 2ml of chloroform and concentrated 

H2So4 (3ml) was carefully added to form a 

layer. A reddish brown coloration of the 

interface was formed to indicate positive results 

for the presence of terpenoids. 

 

Reducing Sugar: 

The extracts were shaken with distilled water 

and filtered. The filtrate was boiled with drops 

of Fehling ‘solution A and B for 5 minutes. An 

orange red precipitate forms shows positive 

results. 

 

Phylobatanins: 

The extracts (0.5g) were dissolved in diluted 

water and filtered. The filterate was boiled with 

2% HCL solution. Red precipitate shows the 

presence of phylobatanins. 

 

Bacterial strains used:  

MTCC culture of Escherichia coli, 

Staphylococcus aureus, Proteus vulgaris, 

Streptococcus mutans, Klebsiella pneumonia 

were purchased from Institute of Microbial 

Technology, Chandigarh. The culture were 

activated according to the provided guidelines 

in aseptic conditions. 

 

Antimicrobial activity testing of extracts 

Disc diffusion method: 

Discs were prepared using Whatman filter 

paper and were then charged with extracts for 2 

hours. Antimicrobial testing was done on 

Mueller Hinton Agar plates and sensitivity was 

determined by measuring the zones of 

inhibition after overnight incubation. 

Tetracycline was also used as control. 

 

Results and Discussion: 
 

hytochemical characterization of garlic 

extracts: 

In this work, we have analyzed eight 

phytochemicals compounds which were 

proteins, tannins, reducing sugar, flavonoids, 

phylobatanins, amino acids and terpenoids, 

phenoids (Table No.1).  
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Disc diffusion test: 

 

The main objective of the study is to evaluate 

antimicrobial activities. It was determined by 

using disc diffusion method. Garlic extracts 

possessed some antimicrobial activity. Garlic 

extracts prepared were used to study their 

inhibitory effects against selected bacterial 

pathogen namely Proteus vulgaris, Escherichia 

coli, Staphylococcus aureus, Streptococcus 

mutan, Klebsiella pneumonia. The zone of 

inhibition shown after 24 hours incubation at 

37°C by them was then measured. The results 

obtained are presented in the forms of tables 

and figures (fig 1.1) (Table No.2) 
 

Fig: 1.1 (a - e) Disc Diffusion test of Garlic 

extracts against bacterial strains 

 

 

(a) Antimicrobial activity of Garlic extracts    

     against Escherichia coli 
 

 
 

(b) Antimicrobial activity of Garlic extracts  

      against Streptococcus mutans. 

 
 

(c) Antimicrobial activity of Garlic extracts  

      against Klebsiella pneumonia 

 
 

(d) Antimicrobial activity of Garlic extracts   

      against Proteus vulgaris. 

 

 

(e) Antimicrobial activity of Garlic extracts  

     against Staphylococcus aureus. 

We have analyzed eight phytochemicals 

compounds which were proteins, tannins, 

reducing sugar, flavonoids, phylobatanins, 
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amino acids and terpenoids, phenoids.  Garlic 

extracts prepared were used to study their 

inhibitory effects against selected bacterial 

pathogen namely Escherichia coli(I), 

Staphylococcus aureus (II), Proteus 

vulgaris(III), Streptococcus mutans (IV), 

Klebsiella pneumoniae (V). The zone of 

inhibition shown after 24 hours incubation at 

37°C by them were then measured. 

Phytochemical study indicated the presence of 

Flavonoids, Tannins, Proteins and Terpenoids 

in the prepared extracts. The inhibitory effect of 

Garlic was found to be highest against 

Escherichia coli, Proteus vulgaris and Proteus 

vulgaris. We concluded that the Garlic sample 

have a potential antimicrobial activity which 

can be used to develop alternate strategies to 

combat the challenges in pharmaceutical 

sciences. 

 

References: 
Ayaz and Alpsoy, 2007; Prasad and Sharma, 

1980 Lawson LD (1998). ''Garlic: a 

review of its medicinal effects 

andindicated active compounds.'' In: 

Phytomedicines of Europe. Chemistry 

and Biological Activity. Series 691 

(Edited by: Lawson LD & Bauer R) 

American Chemical Society, 

Washington, DC, pp. 176-209. 

Benkeblia N. 2004. “Antimicrobial activity of 

essential oil extracts of various onions 

garlic.”Lebensmittel-Wissenschaft and 

technologie, Vol; 37,263-268. 

Cellini (1996). Helicobacter pylori-in vitro 

susceptibility to garlic (Allium sativum) 

extract. Nutr. Cancer 27: 118-121 

Chopra F. A. Zoiiola and J. B Smith(1991). 

“The microbiology of food borne 

disease outbreaks.” Vol; 11 13-29 

Hageman G, Ahmad I, Beg A. Z.(1999). 

''Antimicrobial and phytochemical 

studies on 45 Indian medicinal plants 

against multi-drug resistant human 

pathogen journal of 

Ethnopharmacology'' 2001; 74; 113-

123. 

Hanafy Hossain MB, Brunton NP, Barry-Ryan 

C, Martin–Diana AB, Wilkinson 

M.(1994). ''Antioxidant activity of spice 

extracts and phenolics in comparison to 

synthetic antioxidant.'' Rasayan J Chem 

2008; 1:751-756. 

Katzer, G, 2009 Tynecka Z, Gos Z (1975). ''The 

fungistatic activity of garlic (A. 

sativum) in vitro.'' Ann. Univ. Mariae 

Currie skoldowaska sect D. Med. 30: 5-

13. 

Reuter H. D., Koch, H. P., Lawson, D. L. 1996. 

“The science and therapeutic 

applications of Allium sativum and 

related species” 2nd edn, Pp. 135-212. 

 

 

 

 



PLANTICA – Journal of Plant Science                            ISSN: 2456 - 9259 
(The Official Publication of Association of Plant Science Researchers)                              Plantica, Vol. 2 (1), 2018: 116 – 122 

                                                                            www.jpsr.in  

__________________________________________________________________________________________ 

Shahi and Sharma et. al. | STUDIES ON THE PHYTOCHEMICAL AND ANTIMICROBIAL ACTIVITY 121 

 

 

Table No. 1: Phytochemical analysis of Garlic extract 

 

 

 

 

 

 

 

 

 

Table No. 2:  Zone of inhibition of Garlic extracts against Proteus vulgaris, Escherichia coli, Streptococcus mutans, Klebsiella  

pneumoniae, Staphylococcus aureus 

 

 

 

Test Methanol Chloroform Ethyl acetate Petroleum ether Distilled water 

Flavonoids + _ _ + + 

Tannins _ _ _ + + 

Proteins + + + + + 

Phenolics _ _ _ _ _ 

Amino acid _ _ _ _ _ 

Terpenoids + _ _ _ + 

Reducing sugar _ _ _ _ _ 

Phylobatanins _ _ _ _ _ 

S. 

N. 
Name of bacteria 

Time 

(Hrs) 
Methanol Chloroform Ethyl acetate Petroleum ether Distilled water Tetracycline 

1. Escherichia coli 24 0 0 18 mm 20 mm 0 47 mm 

2. 
Staphylococcus 

aureus 
24 9 mm 11 mm 0 8 mm 10 mm 21 mm 

3. Proteus vulgaris 24 10 mm 12 mm 11 mm 0 0 30 mm 

4. 
Streptococcus 

mutans 
24 0 13 mm 9 mm 12 mm 6 mm 37 mm 

5. 
Klebsiella 

pneumoniae 
24 6 mm 6 mm 11 mm 9 mm 8 mm 25 mm 
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