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ABSTRACT 

The present study was carried out by evolution of calendula officinalis 

against MDR pathogens. In process to preparation of plant extract, 

organic solvent (methanol 80%) and aqueous solvent (hot water 

extraction) had been used. Calendula’s leaves, roots, flower, branches, 

and stem had been used to study the antimicrobial activity.  In 

calendula the best result had been observed in methanolic extract of 

roots with zone of inhibition of 39mm in case of E.coli as compare to 

other organic and aqueous extract of the sample. In case of MDR 

isolates the best result were seen when mixed extract had been used for  

AST (10µl of each methanolic extract) by agar well diffusion method with formation of ZOI 

of 20mm. The least concentration was found in methanolic extract of roots 0.01µg/ml. On 

Phytochemical screening of methanolic extract of calendula -tannin, cardiac glycoside and 

terpenoids were present in the form of secondary metabolites. 

 

Key words: Phytochemical analysis, MIC, antimicrobial sensitivity test, secondary 

metabolites, calendula officinalis, MDR pathogens. 

 

INTRODUCTION 

Calendula officinalis is commonly known as marigold. It is an annual flower in Asteraceae 

family, having height up to 2 to 3 feet with presence of yellow and golden red flower and 

alternate branches 
[24]

. The flower is native to Asia and southern Europe. According to the 

secondary sources calendula had been used medicinally since the 12
th

 century, mainly in the 

Mediterranean. Calendula has been used topically to treat minor wounds, burns and other 

skin problems and naturopathy 
[33; 32]

, homeopathic 
[18]

, adverse effect of drugs 
[17]

 powder 
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form of the plant’s petals is occasionally used as an inexpensive alternative to saffron for 

colouring and flavouring foods and consist essential oils 
[37]

. 

 

In laboratory research, calendula found antidiabetic it has hypoglycaemic effects 
[1]

. It have 

antihypersentitives 
[2]

, anti-inflammatory agents
[3;4;5;6]

, Antiprotozal
[7]

, Antispasmodic
[8]

, it 

have antimicrobial activity 
[31]

. Dietary Supplementation of Calendula officinalis counteracts 

the Oxidative Stress and Liver Damage Resulted from Aflatoxin 
[23]

. In laboratory research 

work calendula has been shown to have activity against HIV 
[9]

, vesicular stomatitis virus and 

rhinovirus 
[10]

 as well as the Epstein - Barr virus 
[11]

. Its other activity are immunosuppressant 

[12]
, sedative 

[13]
, have antioxidant 

[26]
, Antineoplastic 

[14; 15]
 cytotoxicity and genotoxicity 

[39; 

22; 30]
. Calendula officinalis produces a dual in vitro effect: cytotoxic anti-tumor activity and 

lymphocyte activation 
[38]

. Calendula is toxic 
[34]

. It has been found that in Phase III 

randomized trial of Calendula officinalis compared with trolamine for the prevention of acute 

dermatitis during irradiation for breast cancer 
[29]

, Management of skin toxicity during 

radiation therapy 
[19]

 and Treatment of varicose ulcer and skin lesions 
[28; 20]

 and exfoliative 

cheilitis 
[21]

 . 

 

Calendula reported likely unsafe when used if pregnant and breast feeding, due to anecdotal 

reports of spermicidal and abortifacient effects 
[16]

. Calendula has been reported high 

industrial value in food and Drug Company. The US Food and Drug administration FDA 

listed calendula on it’s generally recognized as safe (GRAS) lists when used as a spice, 

natural seasoning, and flavouring it consist of fatty acids 
[35]

. The present study is carried out 

to evaluate the antimicrobial activity of Calendula officinalis against various MDR 

pathogens. 

 

MATERIALS AND METHODS 

PREPARATION OF SAMPLE 

Plant material 

Here following parts of plant calendula officinalis is used that is flowers, roots, leaves, 

branches and stem. The plant was purchased and identified by the author from the local 

market of Gomati Nagar, Lucknow (U.P.) India.  

 

Extraction of Bioactive Compounds from Sample 

The plant (stem, roots, flower, branches, and leaves) was thoroughly washed. Every part of 

plant Sample was cut into pieces and were air-dried and ground into uniform powder using 
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grinder machine. The aqueous extract of each sample was prepared by heating 10gm of 

sample in 100 ml distilled water on water bath at 90°C for 2 hours. The organic extract was 

prepared by keeping the sample 5 gm of sample in dark bottle with 80% methanol for 48 

hours. The extracts were filtered using whatman filter paper NO 42(125mm).After complete 

solvent evaporation, extract were dissolved in 100%  dimethlysulphoxied (DMSO) (Merck 

(India) Ltd., Mumbai, India) to final concentration of 250mg/ml and stored at 4°C in labeled 

sterile eppendorf tubes for further use. The percentage of yield of plant extracts are shown in 

table no. 1 and 2.  

 

Test Organism 

The bacterial culture and fungal culture were collected from MRD life science lab Lucknow. 

They were subculture onto Petri plate containing nutrient agar media and potato dextrose agar 

media .The strain of bacteria selected to assess susceptibility pattern against extracts prepared 

in the study  included are Esherichiacoli, Bacillus subtilis, Pseudomonas aeruginosa, 

Salmonellatyphi  and Staphylococcus aureus. Each of the microorganisms was reactivated 

prior to susceptibility testing by transferring them into a separate test tubes containing broth 

and incubated overnight at 37°C at shaker.  

 

The fungal strain are Aspergillusniger and Candidaalbicans and these microorganism were 

also reactivated by transferring them into a separate test tube containing potato dextrose broth 

and incubated at 25°C for 48 hours. 

The MDR culture isolates were isolated by serial dilution method of clinical waste soil 

sample. 

 

Antimicrobial Assay  

I.Antibacterial assay 

The antibacterial activity of calendula officinalis extracts was determined by agar well 

diffusion method (Kirby Bauer method) against Esherichia coli, Bacillus subtilis, 

Pseudomonas aeruginosa, Salmonella typhi and Staphylococcus aureus and MDR culture 

obtained from clinical waste soil sample. 20ml of autoclaved Nutrient agar media was poured 

in sterile Petri plate. The pure isolates of each bacterium was sub cultured in Nutrient broth 

and incubated at 37°C at shaker for 24 hours. About 20µl of each test bacterium was 

inoculated by spread plate method in sterile agar plate so as achieve a confluent growth. 

Wells of 5mm diameter were punched into each Petri plate containing solidified agar media 

and filled with 50µl of plant extract and allowed to diffuse at room temperature for 2 hours. 
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The plates were then incubated in the upright position at 37°C for 24 hours. Well containing 

the same volume of distilled water serve as negative control while standard antibiotic 

(conc.10µg/ml of each antibiotic) Zoxan, Althrocin, Levoflox, Cephalexin serve as positive 

controls. After incubation, the diameters of the growth inhibition zones were measured in 

mm. those inoculates which are resistant to more than 2 antibiotic were taken as MDR 

culture. The zone of inhibition formed by different bacteria and MDR isolates against 

antibiotic and different extracts are listed in table no 3, 4 and 5 respectively. 

 

II. Antifungal assay 

The antifungal activity of calendula officinalis extracts was also determined by agar well 

diffusion method (Kirby Bauer method) against Aspergillus niger, Candidaal bicans. 20ml of 

autoclaved Potato dextrose agar was poured in sterile Petri plate. The pure isolates of each 

fungus was sub cultured in Potato Dextrose broth and incubated at 25°C at shaker for 48 

hours. About 20µl of each test fungus was inoculated by spread plate method in sterile agar 

plate so as achieve a confluent growth. Wells of 5mm diameter were punched into each Petri 

plate containing solidified agar media and filled with 50µl of plant extract and allowed to 

diffuse at room temperature for 2 hours. The plates were then incubated in the upright 

position at 25°C for 48 hours. Well containing the same volume of distilled water serve as 

negative control. After incubation, the diameters of the growth inhibition zones were 

measured in mm. The zone of inhibition formed by different fungi against each extract are 

listed in table no 6. 

 

DETERMINATION OF M.I.C. BY BROTH DILUTION METHOD 

Based on the preliminary screening of methanol and aqueous extracts that revealed potent 

antimicrobial activity were further tested to determine the minimum inhibitory concentration 

(MIC) for bacterial and MDR isolates against each extract (table no. 7.1 to 7.5 ). The MIC of 

these extract were determine by broth dilution technique where 0.5ml (conc. 250mg/ml) of 

the extract were suspended in broth 3ml/ test tube and its serial dilution was done up to 6 test 

tubes. Two sets were prepared one working and the other was blank. The dilution factor was 

1/6. The working set was inoculated with 20µl of test culture in each test tube an incubated at 

37°C for 24 hours at shaker. After incubation the growth of bacterial isolates in the test tubes 

were observed as turbidity using spectrophotometer at 620 nm. The least concentration where 

no turbidity was observed was determined and noted as the MIC value. 
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PHYTOCHEMICAL ANALYSIS OF THE EXTRACT  

Chemical test for the screening and identification of bioactive chemical constituents in the 

calendula officinalis were carried out in methanolic extract of sample using the standard 

methods of sofowara (1993), Trease and Evans (1989) and Harbone (1973). 

 

Tannins 

0.5g of powdered sample of each plant is boiled in 20ml of distilled water in a test tube and 

filtered 0.1% FeCl3is added to the filtered samples and observed for brownish green or a blue 

black coloration which shows the presence of tannins. 

 

Anthraquinones: About 0.5 g of the extracts was boiled with 10% HCl for few minutes in a 

water bath. It was filtered and allowed to cool. Equal volume of CHCl3 was added to the 

filtrate. Few drops of 10% NH were added tothe mixture and heat. Formation of rose-pink 

color indicates the presence of anthraquinones. 

 

Borntreger’s test was also used for the detection of anthraquinones. 5 g of plant extract was 

shaken with 10 ml of Benzene. This was filtered and 5.0 ml of 10% ammonia solution was 

added to the filtrate. The mixture was shaken and the presence of violet color in the 

ammonical (lower) phase indicated the presence of free hydroxyl anthraquinones.  

 

Glycosides: 0.5 g of solvent extract was dissolved in 2.0 ml of glacial acetic acid containing 

one drop of FeCl3 Solution. This was then under laid with 1.0 ml of concentrated H2So4. A 

brown ring obtained at the interface indicated the presence of glycosides.  

 

Test for cardiac glycosides (Keller-Killani test): 5 ml of each extracts was treated with 2 

ml of glacial acetic acid containing one drop of ferric chloride solution. This was under layer 

with 1 ml of concentrated sulphuric acid. A brown ring of the interface indicates a 

deoxysugar characteristic of cardenolides. A violet ring may appear below the brown ring, 

while in the acetic acid layer, a greenish ring may form just gradually throughout thin layer. 

 

Reducing sugar- the extract was shaken with distilled water and filtered. The filtrate was 

boiled with drops of Fehling solution A and B for minutes. An orange red color precipitate 

indicates the presence of reducing sugar. 

 

Saponins: Froth test About 2.5 g of the plant material was extracted with boiling water. 

After cooling, the extract was shaken vigorously to froth and was then allowed to stand for 
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15-20 min and classified for saponin content as follows: no froth = negative; froth less than 1 

cm = weakly positive; froth 1.2 cm high = positive; and froth greater than 2 cm high = 

strongly positive.  

 

Flavonoids: Shinoda test The solvent extract (5 ml, corresponding to 1 g of plant material) 

was treated with a few drops of concentrated HCl and magnesium turnings (0.5 g). The 

presence of flavonoids was indicative if pink or magenta – red color developed within 3 min.  

 

Phlobatanins: The extract (0.5 g) was dissolved in distilled water of the extract and filtered. 

The filtrate was boiled with 2% HCl Red precipitate shows the presence Phlobatanins. 

 

Terpenoids: Salkowski test: Five ml of each extract was mixed in 2 ml of chloroform, and 

concentrated H2S04 (3 ml) was carefully added to form a layer. A reddish brown coloration of 

the inter face was formed to show positive results for the presence of terpenoids. 

 

Phenols: Ferric chloride test The Solvent plant extract was treated with few drops of neutral 

ferric chloride solution, formation of bluish. 

 

RESULT 

I.Plant material 

The dried powder of following parts of calendula officinalis was obtained Leaves, branches, 

roots, stems, and flower. 

II.Preparation of the extract  

Extraction was carried out using methanol 80%, and hot water extraction. 

 

 Table no.1 for Methanolic extraction 

Sample / extract 
Yield obtained (gm/ 5gm of 

sample) 

Leaves 1.639gm 

Branches .771gm 

Roots .992gm 

Flowers 1.223gm 

Stems 1.023gm 

 

 Table no.2 for Hot water extraction  

Extract  Yield obtained (gm/10gm of 

sample) 

Leaves 1.825gm 

Flowers  .227gm 
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III.Test organisms 

Quadrant plates and broths are prepared for the cultures of Pseudomonas, E.coli, B. subtilis, 

S. aureus, and S. typhi. 

 

 

Figure 1 quadrant culture of B.subtilis. 

 

IV. Antibiogram of calendula officinalis  

 Antibacterial activity: the antibacterial activity of all the plant extract of calendula 

officinalis were assayed against Pseudomonas aeruginosa, Escherichia coli, 

staphylococcus aureus, B.subtilis, and S.typhi. By agar well diffusion method. 

 

 

Figure 2 AST of Pseudomonas E.coli, S.aureus, B.subtilis and S.typhi against 

methanolic extract of leave and flower and leave hot water extract. 

 

 

 

Figure 3 AST for Pseudomonas, E.coli, S.aureus, B.subtilis and S.typhi against 

methanolic extract of roots of calendula. 
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Figure 4 AST for sample taken from hospital waste to check is it MDR culture or not, as 

it is showing resistance to presence of more than 2 drugs it can be said that it is MDR 

culture. Drug used are zoxan (Z), Cephalexin(C), and levoflox (L). 

 

 

Figure 5 AST for the sample collected from hospital to check is it MDR pathogen or not. 

Its sensitivity is checked against drug Althrocin; it is partially sensitive to its presence. 

 

From the study of above result it is conclude that the bacterial colonies isolated from the 

hospital waste are resistant to the presence of antibiotic as it is partially sensitive to its 

presence. 

 

 

Figure 6 AST for MDR isolates against methanolic extract of flower and leaves and hot 

water extract of leaves, from the zones of inhibition form in the plate it can conclude 

that MDR pathogen are sensitive to the presence of extract. 

 

 

Figure 7 AST for MDR isolates against methanolic extract of stem (S), branches (B) 

andhot water extract of flower. 
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Figure 8 AST for S.aureus, Pseudomonas, E.coli, S.typhi, and B.subtilis against 

methanolic extract of roots. 

 

From the above figure it is concluded that all the bacteria S.aureus, Pseudomonas, E.coli, 

S.typhi and B.subtilis are highly sensitive to the methanolic extract of roots.  

 

 

Figure 9 AST for MDR isolates against negative control water (W), positive control 

antibiotic levoflox (A) and extract of all sample(S). 

 

 

Figure 10 AST for negative control water (W), antibiotic levoflox (A) and mixed extract 

of sample (s), against pathogen Pseudomonas, E.coli, S.aureus, B. subtilis, S. typhi. 

 

Antifungal assay  

The antifungal activity of extract of the entire sample (flowers, roots, stems, branches and 

leaves) were assayed against Aspergillus niger and Candida albicans by agar well diffusion 

method. 

 

 

Figure 11 AST for Candida against methanolic extract of roots, stems, branches, leaves 

flower and hot water leave extract. Candida showing sensitivity against methanolic 

extract of stem, root, leave and flower. 
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Figure 12AST for A.niger against methanolic extract of roots, stems, branches, leaves 

flower and hot water leave extract.  

 

TABLES AND GRAPH 

Table no.3 zone of inhibition form in the plates against methanolic extract of stem (SM), 

roots (RM), flower (FM) leaves (LM) branches (BM) and hot water extract of leaves 

(LW) for pseudomonas, S.aureus, E.coli, S.typhi and B. subtilis and mixed extracts. 

Pathogen Zone of inhibition in mm 

Fm Mixed 

extract 

Lm Bm Sm Rm Lw 

Pseudomonas 15 29 25.5 13.5 16.5 19.5 25.5 

E.coli 10.5 23 10.5 12.5 13 39 00 

S.aureus 12 20 18.5 12.2 11.2 22.5 00 

B.subtilis 12 20 10.5 5.5 13 19.5 00 

S.typhi 12 32 10.5 00 10.5 21.5 00 
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Graph for table no. 4 
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Table no. 4 zone of inhibition form in plates against antibiotics to isolate MDR culture. 

culture 
Activity of antibiotic (R) resistance (S) sensitive 

zoxan Cephalexin Levoflox Althrocin 

C1 R R R R 

C2 R R S R 

C3 R R S R 

C4 R R R R 

C5 R R S R 

C6 R R R R 

 

Table no 5 zone of inhibition form in plates against extract of calendula for MDR 

isolates. Methanolic extract of stem (SM), roots (RM), flower (FM) leaves (LM) 

branches (BM) and hot water extract of leaves (LW) and flower (FW and mixed 

extract) 

 

Culture 

 

Zone of inhibition form in mm 

LM FM SM BM RM LW FW Mixed extract 

C1 18.5 16.5 R R 25 18.5 00 18.3 

C2 12.5 15.5 R R 25 17.5 00 15.6 

C3 14 14.5 12.5 15 19.5 14 00 15 

C4 13.5 13 12.5 13.5 14.5 12.5 00 14 

C5 13.5 14.5 15 15 17.5 13 00 20 

C6 16.5 14.5 R 15 22.5 15 00 18.6 
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Graph for table no 6 zone of inhibition at y axis and culture at axis x. 
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Table no 7 for zone of inhibition of fungi against methanolic extract of stem (SM), roots 

(RM), flower (FM) leaves (LM) branches (BM) and hot water extract of leaves (LW) 

and flower (FW) 

 

Culture 

 

Zone of inhibition in mm 

 

LM FM SM RM BM LW 

A.niger 18 0 0 16.5 0 18 

Candida 24.5 0 0 24 23.5 0 
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Graph for table no. 7 

 

Table 7.1of O.D. for MIC of methanolic leaves extract 

Culture O.D. at 620nm Concentration in mg/ml 

C1 0.01 125 

C2 0.06 2.83 

C3 0.01 0.471 

C4 0.36 0.691 

C5 0.35 0.115 

C6 0.40 0.01 

The least concentration for leaves observed is 0.471mg/ml at O.D.  0.01. 

 

Table no. 7.2 O.D. for MIC of methanolic flower extract 

Culture O.D. at 620nm Concentration in µg/ml 

C1 0.0 96.375 

C2 0 16.06 

C3 0.08 2.67 

C4 0.37 0.44 

C5 0.43 0.075 

C6 0.39 0.0123 
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The MIC for flower is 0.0123 µg/ml which is observed at O.D. 0.39. 

 

Table no 7.3 O.D. of MIC of methanolic branches at O.D. 620nm. 

Culture O.D. at 620nm Concentration in µg/ml 

C1 00 1240 

C2 0.04 206.6 

C3 0.15 34.3 

C4 0.31 5.71 

C5 0.38 0.95 

C6 0.27 0.12 

The MIC for branches is 0.12 µg/ml which is observed at O.D.  0.27nm. 

 

Table no 7.4 O.D. of MIC of methanolic stems at O.D. 620 

Culture O.D. at 620nm Concentration in µg/ml 

C1 00 1528.85 

C2 0.05 254.8 

C3 0.22 42.46 

C4 0.22 7.07 

C5 0.22 1.17 

C6 0.20 0.19 

The MIC for stems is 0.19µg/ml which is observed at O.D. 0.20nm. 

 

Table no. 7.5 O.D. of MIC of methanolic roots at O.D. 620 

Culture O.D. at 620nm Concentration in µg/ml 

C1 0.06 127.87 

C2 0.72 21.3 

C3 0.96 3.55 

C4 1.04 0.592 

C5 0.99 0.0986 

C6 1.03 0.016 

The MIC for methanolic roots is 0.09µg/ml at O.D. 0.99nm. 

 

Table no. 9 phytochemical results 

 

Chemical component Methanolic extract 

Tannins + 

Anthraquinones - 

Cardiac glycoside + 

Reducing sugar - 

Saponins - 

Flavonoids - 

Phlobatanins - 

Terpenoids + 

Phenols - 

Phytochemical screening of methanolic extract of roots stems, branches, leaves and flower. 
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Graph for table no 7.1 to 7.5 of MIC against methanolic extract. 

 

DISCUSSION  

Calendula officinalis is well known herbs used ayuverdic traditional medicine for their 

effectiveness against wide range of diseases including skin infections due to the advantage of 

the diversity of secondary metabolites responsible for their antibacterial activity Calendula 

officinalis  seeds influences seedling vigor and essential oil yield in flowers 
[27]

. The different 

levels of salt stress affect the germination of Calendula officinalis 
[23]

. Moreover, the number 

of immune compromised patients is on the increase due to great progress in the field of 

intensive care, organ transplantation and AIDS
[9]

. HIV-positive patients have developed 

resistance to treatment with existing antibiotics. Despite the existence of potent antibacterial 

agents, the appearance of resistant or multi-resistant strains imposes the need for a permanent 

search and development of new drugs. Calendula has been widely used as tincture for healing 

wounds and treating burns in homeopathy extensively 
[18]

. The aqueous decoctions are 

reported to be antibacterial agents in traditional system of medicine. 

 

The results of the present work investigation reveal the antimicrobial nature of methanolic 

and aqueous extract of calendula officinalis. The leaves, flower, stems, branches and roots of 

calendula officinalis was extracted in dried powder form using aqueous solvent (water) and 

organic solvent (methanol 80%). The maximum extraction is found in 80% methanol extract  

of leaves which is 1.639gm followed by 1.223gm of stems, 1.023 gm of roots, branches 

.992gm and the least extraction is observed in methanolic extract of flower that is 0.771gm in 

per 5gm of the sample. 
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The antimicrobial activity was assayed by agar well diffusion method (Kirby Bauer method) 

against all five pathogens E.coli, B.subtilis, Pseudomonas aeruginosa, S.typhi   and S. aureus 

for aqueous and organic solvent of Calendula officinalis. After analyzing different zone of 

inhibition of different solvents, the pattern of microbial sensitivity was found maximum in 

E.coli with 39mm ZOI as in case of root methanolic extract and Pseudomonas with 25.5mm 

zone of inhibition as in case of leave organic and aqueous extract. Methanolic extract of 

flower is also showing good antimicrobial activity with zone of inhibition (in mm) of 15, 

10.5,12,12,12 for Pseudomonas, E.coli, S.aureus, B.subtilis, and S.typhi respectively. 

The least antimicrobial activity is observed in aqueous extract of leaves and flower with no 

zone of inhibition in E.coli, S.aureus, B.subtilis, and S.typhi, But showing good zone of 

inhibition in case of Pseudomonas 25.5mm. And no antimicrobial sensitive is found in E.coli, 

B.subtilis, and S.typhi with no zone of inhibition as      in case of methanolic extract of 

branches. 

 

To isolate MDR culture from the sample obtained from Rammanohar Lohia hospital, 

spreading and then streaking is done in order to get pure isolated colonies. Broth is prepared 

for the pure isolates and to confirm that is it MDR or not. Antimicrobial sensitivity test is 

done by agar well diffusion method. The culture named C1, C2, C3, C4, C5, C6 found 

resistant to 4, 3, 3, 4, 3, 4 drugs respectively. On this basis it can be said that they are MDR 

culture. The drugs used are Althrocin, Levoflox, Zoxan and Cephalexin out of this in case of 

levoflox best sensitivity is seen among all the MDR isolates. In case of MDR isolates the 

maximum ZOI is form in C1, C2 and C6 that is  25, 25 And 22.5 respectively as in case of 

mixed extract ( 10µl of each methanolic extract is used together in the AST) .  C1, C2 and C6 

are resistant to presence of methanolic extract of stem and branches. Antimicrobial activity is 

absent in case of hot water extract of flower. Methanolic extract of roots and leaves showing 

good antimicrobial activity in case of MDR isolates. 

 

The least concentration was found for methanolic root extract .01µg/ml against C6 isolate of 

MDR culture by broth dilution method for MIC. Least concentration for methanolic stem, 

branches, flower and leaves were 0.19 µg/ml, 0.120 µg/ml, 0.0123µg/ml, and 0.471mg/ml 

respectively.  

 

On screening for phytochemical analysis of the methanolic extract of the calendula it is found 

that secondary metabolites tannin, cardiac glycoside, and Terpenoids were present,  

spectrophotometric analysis of calendula also result in presence of secondary metabolites
[25]

.  
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Herbal drugs contain unique constituents which differs from one herb to another, hence the                             

type and extent of their medicinal property also differs 
[36]

.  Solubility of each constituent in 

an herb is very specific to different solvents used in the extraction process. Hence, chemical 

nature as well as the pharmacological activity of herbal extracts obtained using same herb 

with different solvents will be different.  

 

CONCLUSION 

In this whole data of project, it was concluded that the maximum yield was obtained in 

organic solvent extraction in comparison to aqueous solvent extraction. The best results of 

antimicrobial screening were found in E.coli and S.typhi methanolic extract of roots with 

zone of inhibition of 39mm and 21.5mm respectively.  

 

In isolates of MDR culture the best activity is seen in mixed methanolic extract of all sample 

(10µl of each ) with maximum zone of inhibition of 20 mm as in  case of C5 which is 

resistant to all 4 drug used ( Althrocin, Levoflox, Zoxan, and Cephalexin) . 

 

The least concentration observed is .01µg/ml as in case of methanolic extract of roots in MIC 

by broth dilution method. 

 

On phytochemical screening of methanolic extract, secondary metabolites tannin, cardiac 

glycoside, and Terpenoids were found present. 
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