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Abstract 

Methanolic extract was used to evaluate the antimicrobial effect of some traditional medicinal plant and their 

synergistic effect with antibiotic against Staphylococcus aureus. Further presence of various phytochemicals 

responsible for the plant tendency of antimicrobial resistance was also studied. The study was done by using well 

diffusion method in combination with antibiotic.  In addition, the possible synergistic effects were also studied. 

Four traditional plant belonging to different families were selected and screened for antimicrobial activity against 

human pathogenic bacteria Staphylococcus aureus. 
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1. Introduction 
India is one of the most renown country for its vast collection of various flora. It contains various medicinal, 

aromatic, decorative, pollutant cleanser and eatables etc. utilization of these plants were in practices from ancient 

time. In present time we can see all the information related to these plants and even scientist are also trying to 

bring back all the valuable ancient medicinal practices [1]. These plants cover a wide area of treatment area like 

bactericidal, fungicidal, viral infections and parasitic infections. People uses whole plant, in combination of two 

or more and only one extract to treat various ailments. These plant formulations give rise to new drugs because 

of the presence of chemicals and new chemical combinations every time. In Ayurveda Nearly 87% of the named 

diseases is cured by these drugs [2].  

Plants produce primary and secondary metabolites which are further utilized by people according to the 

demand. Phytochemicals and chemical compound produced by plants are known as secondary metabolites. These 

secondary metabolites production are under the normal metabolic reactions which can be vary according to 

weather conditions. Such phytochemicals are named as saponins, sterols, proteins, tannins, glycoside and 

terpenoids [3]. Around 12000 phytochemicals has been recognized which is 10% approximate to that of total [4]. 

These isolated phytochemical compound have tendency to remove microbes and cure various diseases to some 

extent. 

In the present study already known plant sample were selected from northern Himalayan regions of India. 

These plant sample were analyzed to evaluate the presence of saponins, steroides, proteins, tannins, glycoside and 

terpenoids as well as the antimicrobial activity. The work was carried out from the month of 6th March to 30th 

June.  
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2. Materials and Methods 

 
2.1 Microbial Strains and Culture Conditions 

2.1.1 Microbial Strains- The bacteria used in study included Staphylococcus aureus (MTCC-

6908). These organisms were obtained from the IMTECH Chandigarh and stored on nutrient 

agar plates or slants at 4ºC temperature. 

2.1.2 Culture Conditions- The antibacterial assays were carried out using Mueller-Hinton Agar 

media. The inoculation of the test bacteria was prepared using the colony suspension method. 

Colonies picked from 24 hrs. old cultures grown on nutrient agar were used to make 

suspensions of the test organisms in nutrient broth to give an optical density of approximately 

0.1 at 600 nm. 

2.1.3 Plant Collection- known plant samples were collected from Bilaspur district of Himachal 

Pradesh. Plant samples were washed with 1% H2O2 and kept under incubator for drying 

process for 10 days. Then dried sample was powdered and stored under normal conditions.   

Table-1 final plant list with scientific, common name and plant part used for the preparation 

of extract using solvent. 

 

Scientific name  Common name  Plant part used 

Allium sativum Garlic Seeds 

Senegalia catechu Khair Leaves/stem 

Cannabis sativa Bhang Leaves 

Curcuma longa Turmeric Tuber 

 

2.1.4 Extraction of Plant Material- plant powder was extracted with 99.9% methanol and filtered 

after 8 hrs. Process was repeated until the supernatant was not colorless. Combined filtrate 

was collected and dried at 30°C temperature to remove methanol. Final extract was collected 

and stored in sterile bottle under refrigerated conditions [5].  

2.1.5 Qualitative analysis of phytochemical constituents- Total phytochemical determination 

was done by a series of experiment explained by Sofowora (1993), Trease and Evans (1989) 

and Harborne (1973) [6-8].  

Test for Tannins 
1 ml of plant extract was mixed with 1 ml of distilled water and few drops of 3% FeCl3. 

Green precipitation indicates the presence of tannins. 

Test for Saponins 
5 ml of extract was mixed with 5 ml distilled water given with vigorous shaking and 

immediate heating after shaking. Formation of broth was an indicator of saponins. 

Test for Flavonoids 
1ml extract was mixed with 500 ul of 10% FeCl3 given with shaking. Thick brownish 

precipitation indicated the presence of flavonoids. 

Test for Terpenoids 
2 ml of plant extract was mixed with 2ml chloroform and then dried. Formation of reddish-

brown color due to heating immediately after the addition of 2 ml concentrated sulphuric acid 

indicated the presence of terpenoids.  

Test for Steroides 

Formation of red colored precipitates at the bottom of tube after the addition of 2 ml sulphuric 

acid in 2 ml of extract.  

Test for Proteins 
A few drops of concentrated nitric acid were added by the side of the test tube containing 1 

ml of extract. Formation of yellow color indicates the presence of proteins. 

Test for Glycosides 

The presence of glycosides was detected by using ‘Keller-Kiliani test’. Addition of 1 ml of 
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concentrated H2SO4 to the test tube containing 2 ml of extract, 2 ml glacial acetic acid and 1 

drop of FeCl3 solution. Brown ring at the interface was the indicator for the presence of 

glycosides.  

2.1.6 Antimicrobial Assay- before synergism, assays were conducted with plant extract and 

antibiotic alone. Well diffusion method in Mueller Hinton agar was used to determine the 

MIC of plant extract against S. aureus [9,10]. Petri plates having 104 CFU were incubated 

with plant extract in one well, antibiotic in second and combination of plant extract and 

antibiotic in third well at 37°C/12 hrs. The plant concentration that inhibited the visible 

growth of microbial strain was recorded in mm. 

 

3. Results 
 

3.1 Plant Extract Preparation- for extract preparation dried plant powder was mixed with 99.9% 

methanol and left for incubation for 8 hrs. after incubation extract was filtered and dried in china dish 

at 30°C. around 5 gm of extract was obtained from 100gm of dried powder. The extract preparation 

is shown in figure 1. 

 

Figure-1 the extract of various plants from left to right A- Curcuma longa, B- Cannabis sativa, C- Senegalia 

catechu, D- Allium sativum extract. 

3.2 Quantitative Analysis of Phytochemical Constituents- different method were used for the 

confirmation of various phytochemical determination in plant sample. Phytochemical test and 

positive results is shown in figure-2 and table-2.  

 

Table-2 various confirmatory test for the presence of phytochemicals in plant samples. 

Phytochemicals Allium 

sativum 

Senegalia 

catechu 

Cannabis 

sativa 

Curcuma 

longa 

Saponins -ve -ve +ve -ve 

Sterols -ve +ve +ve +ve 

Proteins +ve -ve -ve -ve 

Tannins -ve +ve +ve +ve 

Flavonoids -ve -ve +ve +ve 

Glycoside -ve -ve +ve +ve 

Trepenoids +ve +ve -ve +ve 
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Figure-2 various tests for the confirmation of various phytochemicals. A- test for Saponine, B- test for 

Glycoside, C- test for Terpenoids, D- test for Proteins, E- test for Sterols, F- test for Tannins, G- test for 

Flavonoids. 

 

3.3 Antimicrobial assay-  

3.3.1 Evaluation of antibiotics – three antibiotics Norofloxacin, Ofloxacin and ciprofloxacin of 5 

mcg concentration each was evaluated. Antibiotic Norfloxacin in Figure-3 is showing less 

Zone of inhibition and hence selected for further evaluation in combination with plants. 

 

 
 

Figure-3 Zone of inhibition with antibiotics against S. aureus. Norfloxacin-2 mm, Ofloxacin- 4 

mm, Ciprofloxacin- 5 mm. 

 

3.3.2 Evaluation of Synergistic effect- The result of the effects of methanolic extract of the plant 

in figure-4. 40µl plant extract having 1 mg/ml concentration was used against S. aureus strain. 

The size of zone of inhibition against S. aureus strain is shown in table-3. It is shown that 

methanolic extract of Curcuma longa has the highest activity with norfloxacin MIC- 3 mm 

against S. aureus. Senegalia catechu MIC 1 mm, Cannabis sativa MIC 1 mm and Allium 

sativum having MIC 2 mm. 

 

Table 3 Synergistic effect of plant extract with antibiotics and size of zone of inhibition. 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 7, July 2018

ISSN NO: 0972-1347

http://ijics.com/351



 

Plants used Zone of inhibition (mm) 

 Plant extract Antibiotics Combination 

Allium sativum 0 5 2 

Senegalia catechu 0 5 1 

Cannabis sativa 0 5 1 

Curcuma longa 0 5 4 

 

Figure-4 Showing synergistic effect of plant extract with antibiotics. In Legend A (N Norfloxacin, A – Allium 

sativum), E- Ethanol, N+A (Norfloxacin+ Allium sativum). Legend B (N-Norfloxacin, B- Senegalia catechu, E- 

Ethanol, N+B Norfloxacin+ Senegalia catechu), Legend C (N-Norfloxacin, C- Cannabis sativa, E- Ethanol, N+C 

Norfloxacin +Cannabis sativa), Legend D (N-Norfloxacin, D- Curcuma longa, E- Ethanol, N+C Norfloxacin+ 

Curcuma longa). 

 

 

4. Discussion 

The given results confirm the presence of various phytochemical compound which are able to exhibit 

antimicrobial activities [6]. Various MIC tests also has proven plant tendency to inhibit microbial 

growth. The medicinal properties of these 4 plants are already described by Chopra et al., 1992 [11]. In 

the given study we have used 4 medicinal plants Curcuma longa, Cannabis sativa, Senegalia catechu 

and Allium sativum that showed antibacterial activity against Staphylococcus aureus strain. Various tests 
were also conducted to check the presence of saponins, steroides, proteins, tannins, glycoside and terpenoids. 

Antibacterial activity was performed at a very low concentration i.e. 40 ug/ul of plant sample in combination with 

norfloxacin antibiotic having 5 mcg concentration. These phytochemical compound are very good at inhibiting 

bacterial growth due to presence of novel chemical structure. Hence these chemical structure in combination with 

antibiotic has proven their novel characteristics of fighting against wide range of microbes. Hence researchers 

need to exploit these novel therapeutic chemicals.   
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