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ABSTRACT 

Comparative analysis of leaf extracts of micropropagated and wild Meizotropis Pellita was conducted against eight 

highly pathogenic bacteria. Methanol, Hexane and Aqueous crude extracts from dried leaves of wild and 

micropropagated plants were used for the study. Standard Agar Well Diffusion and Minimum Inhibitory 

Concentration (MIC) determining techniques were deployed to determine antimicrobial potential and variation in 

micropropagated plant in respect to wild specimen. Methanol extract from wild plant presented a prominent Zone of 

Inhibition (ZOI) and MIC with K.pneumoniae, values were determined to be 28.67±0.67mm and 0.222±0.022/ml 

respectively. Similarly methanol extract of in vitro raised plant showed ZOI of 26.67±0.88 and MIC of 0.289±0.022
 

mg/ml with K.pneumoniae, whereas ZOI of 10.33±0.88mm was observed when 30µl of 30µg/ml Gentamycin was 

used with K.pneumoniae. Which is highly promising, similar results were obtained with other bacteria too. Results 

indicate that both the specimen contain very potent antimicrobial properties hence could be utilized for 

pharmaceutical research. When compared with wild almost similar antimicrobial potential was observed in 

micropropgated plant. Hence it could be concluded that not much difference has accumulated in the 

micropropagated plant. 
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I INTRODUCTION 

Most of the life forms except plants have evolved highly sophisticated organs by virtue of which they could easily 

escape from the forces of nature and microorganisms. But plants have lagged behind in such evolutions. Hence they 

have developed a separate mechanism of synthesizing and storing a wide variety of chemical compounds to counter 

any circumstance of exposure to such harmful microbe population. These stored compounds since the advent of 

human race had been harvested and utilized in form of traditional medicine in various parts of world. 

 

The antimicrobial compounds found  in  plants  are  of great interest  because antibiotic resistance is becoming a 

worldwide public health concern especially in terms of food-borne illness and nosocomial infections 

[1],[2],[3],[4],[5],[6][7]. Naturally occurring antimicrobials are being sought as replacements for synthetic 

preservatives such as parabens (ethyl, methyl, butyl and propyl parabens), butylatedhydroxytoluene (BHT) and 

butylatedhydroxyanisole (BHA) that are under scrutiny as suspected cancer causing agent[8],[9],[10],[11]. 

 

One such plant species thrives in the extremes of Himalayan region it is Meizotropis pellita or Patwa in local dialect. 

It was first reported by an English botanist Osmonston in 1925 at Patwadanger. It belongs to fabaceae family. Like 

other legume plants it produces viable seeds. But in wild the plants usually grow from perennial rootstocks in the 

months of March – April. There are just 200-300 specimens left at a distance of 12 km from district headquarters of 

Nainital, Uttarakhand, one of the most famous hill stations of India. Records speak that Patwa existed in the Kali 

Kumaun and Dhoti district of Nepal as well. However, the species could no longer be traced in that region of Nepal 

now.  This endangered and endemic plant could be a rich source of some of very potent antimicrobial compounds 

but its capabilities have not been tested and presented to the world due to its scarce availability. 

 

Aim of our study is to determine presence of such antimicrobial compounds in Patwa in order to increase its 

economic value and hence conservation efforts. We also aim to study changes if any accumulated in in vitro raised 

plant due to micropropagation technique.  

 

II MATERIAL AND METHODS 

Leaves of the wild plant were collected from Patwadanger, 12 Km from district headquarters of Nainital. And leaves 

of the in vitro raised hardened plant were collected from the Greenhouse of Department of Biotechnology, Kumaun 

University Nainital, Bhimtal Campus, Bhimtal, Uttarakhand in the month of June 2015 with average temperature 

ranging in between 14-26 degree Celsius.  

 

The leaves after collection were soaked with 1% Tween 20 solution for 5 minutes and then were rinsed with 

analytical grade water. Following it they were placed on blotting paper and kept for drying 48 hours under room 

temperature following which they were moved to dry air oven at 50ºC for another 48 hours of drying. And finally 
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the dry leaves were ground into fine powder. Finely ground leaf powder was weighted and added 10 g/flask to three 

pairs of conical flasks containing 100ml of Hexane, Methanol and analytical grade double distilled water 

respectively making it 10g/100ml or a 1:10 solute to solvent ratio. The flasks were tightly closed with cotton plugs 

and placed in rotatory shaker at 25ºC and 120 RPM for 48 hours completing which the solvent was filtered out using 

Whatman filter paper No-1 and stored under refrigerator at 4ºC. Fresh solvent was added to flask again and the 

process was repeated one more time for a better extract yield. Once entire filtrate was collected it was subjected to 

evaporation in water bath shaker at temperatures not exceeding 50ºC till a dry mass was obtained. The extracts were 

stored in refrigerated conditions till use. 

 

All the microorganisms used in the study were procured from Institute of microbial Technology, Chandigarh; 

Kliebsella pneumoniae (MTCC 3384), Proteus vulgaris (MTCC 1771), Bacillus subtilis (MTCC 441), Salmonella 

typhimurium (MTCC 3224), Pseudomonas aeruginosa (MTCC 424), Escherichia coli (MTCC 443), Aeromonas 

salmonicida (MTCC 1522) and Aeromonas hydrophila (MTCC 646). Fresh overnight grown cultures of microbes 

were prepared in nutrient broth for inoculation from the master culture. 

 

2.1 Antimicrobial activity through Agar Well Diffusion 

The antibacterial activity was determined using Agar well diffusion method [12]. Sterile Nutrient agar plates were 

prepared and gel borer was utilized to cut wells in the gel. Each well hence produced was poured with 30µl of 

100mg/ml distinct extract re-suspended in 5% DMSO. Negative control for each microbial culture was established 

by pouring well with 30µl of 5% DMSO absent any extract. The plates were kept for 1 hour under room temperature 

inside laminar for extracts to diffuse properly. Then the microbial culture 90µl per plate was inoculated and spread 

properly using a spreader. The plates hence obtained were kept overnight at 37ºC in a bacteriostatic incubator. 

Triplicates were performed for each plate to overcome experimental errors. Similarly 30µl of 30µg/ml of Ampicillin 

sodium salt, and Gentamycin sulphate prepared in 5% DMSO were also poured in wells for all the eight 

microorganisms to obtain a standard for comparison of effectively of extracts against selected microbes. 

 

2.2 Minimum Inhibitory Concentration (MIC) 

Slightly modified method [13] was used to prepare 1ml of each extract (1, 2, 3, 4, 5, 10, 15, 20 mg/ml) prepared in 

5% DMSO was added to test tubes containing freshly prepared 14ml Nutrient broth; following which 10µl bacterial 

culture was inoculated and incubated of 24 hours at 37ºC the test tubes were analysed for microbial growth both via 

unaided eye and UV-VIS spectrophotometry at 620nm wavelength. Controls were prepared by adding 1ml of 

respective concentration extracts in 14ml of Nutrient Broth but no bacteria was inoculated into them. If MIC was not 

obtained at 15mg/ml concentration it was assumed that MIC ≥20mg/ml and was further not investigated. 
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III RESULTS AND DISCUSSION 

As clearly indicated by results in following Table 1 and Table 2 crude extract from both the plants possesses a very 

strong antimicrobial activity against all of highly pathogenic microbial forms, not much difference was observed in 

wild and micropropagated plant. Results are indicative to the possible fact of the presence of novel combination of 

compounds which possesses strong activity against microbes. Presence of such a strong antimicrobial activity could 

be a result of its natural habitat. The plant grows on high altitude in the canopy of Chir forests of Patwadangar 

amidst many other varieties of shrubs and herbs. Due to the dense vegetation and shedding of leaves by tall trees the 

floor of the forest is constantly overburdened with huge quantities of dead and decaying organic waste. These 

situations are ideal for growth of a variety of microbes. Hence for a plant to sustain life and continue proliferation in 

such harsh conditions it needs to commission artillery of compounds to fight against multiple kinds of predatory 

infections. This could possibly explain the presence of such an effective activity against wide range of highly 

pathogenic bacteria. 

 

IV FIGURES AND TABLES 

 

Table 1 – Antimicrobial activity of Meizotropis pellita leaves through agar well diffusion 

Zone of inhibition (mm) 

 

Microorganism 

Wild plant (100mg/ml) In vitro raised Plant (100mg/ml) Standard Antibiotic (30µg/ml) 

Methanol Hexane Aqueous Methanol Hexane Aqueous Gentamycin Ampicillin 

B. subtilis 10.00±0.58c 0.00±0.00a 0.00±0.00a 9.33±0.33c 0.00±0.00a 0.00±0.00a 17.33±0.333e 1.33±1.333a 

A. salmonid 13.67±0.33de 0.00±0.00a 0.00±0.00a 15.67±0.33d 0.00±0.00a 0.00±0.00a 0.00±0.000a 0.00±0.000a 

P. vulgaris 14.67±0.88e 13.33±0.33d 0.00±0.00a 15.33±0.67d 11.00±0.58e 0.00±0.00a 15.33±0.333d 0.00±0.000a 

S.typhimurium 3.00±1.53b 10.00±.058c 0.00±0.00a 7.67±0.67b 8.67±0.33d 0.00±0.00a 14.67±0.667cd 7.00±.577b 

A.hydrophila 14.00±0.58e 6.33±0.33b 0.00±0.00a 14.33±0.67d 7.67±0.33d 0.00±0.00a 17.00±0.577e 21.67±.882c 

E. coli 11.67±0.33cd 6.00±0.00b 0.00±0.00a 10.33±0.33c 6.67±0.33c 0.00±0.00a 13.67±0.333c 0.00±0.000a 

P.aeruginosa 10.00±0.58c 0.00±0.00a 0.00±0.00a 14.00±0.58d 0.00±0.00a 0.00±0.00a 16.00±0.577de 0.00±0.000a 

K.pneumoniae 28.67±0.67f 6.00±0.58b 11.00±0.58b 26.67±0.88e 5.67±0.33b 9.67±0.88b 10.33±0.882db 0.00±0.000a 

Note - Values represent mean± standard error of Zone of Inhibition, significant at p= 0.05 level (Duncan’s multiple range test); Values superscripted by same 

letter in a column are not significantly different; The experiments were performed in triplicates. Values highlighted bold represent best activity against a specific 

microbe. 

 

 

 

 

 

 



 

257 | P a g e  

 

Table 2– Minimum inhibitory Concentration of Meizotropis pellita leaf extracts 

Minimum inhibitory Concentration (mg/ml) 

Microorganisms Wild plant In vitro raised Plant  

Methanol Hexane Aqueous Methanol Hexane Aqueous 

B. subtilis 0.267±0.038 a 1.111±0.111 de 1.111±0.111 bc 0.289±0.022 a 0.889±0.111 bc 1.222±0.111 bc 

A. salmonid 0.333±0.000 a   0.889±0.111bcd 1.000±0.000 b 0.378±0.045 ab 1.111±0.111 c 0.889±0.111 ab 

P. vulgaris 0.311±0.022 a 0.422±0.045 a 1.222±0.111 bc 0.378±0.045 ab 0.467±0.000 a 1.333±0.000 c 

S.typhimurium 1.111±0.111 c 0.778±0.111 bc 1.333±0.000 c 0.889±0.111 c 0.889±0.111 bc 1.222±0.111 bc 

A.hydrophila 0.378±0.045 a 1.000±0.000 cde 1.333±0.000 c 0.422±0.045 ab 0.889±0.111 bc 1.222±0.111 bc 

E. coli 0.600±0.067 b 0.778±0.111 bc 1.111±0.111 bc 0.534±0.067 b 0.667±0.000 ab 0.889±0.111 ab 

P.aeruginosa 0.667±0.000 b 1.222±0.111 e 1.222±0.111 bc 0.778±0.111 c 1.111±0.111 c 1.333±0.000 c 

K.pneumoniae 0.222±0.022 a 0.600±0.067 ab 0.6670.000± a 0.289±0.022 a 0.711±0.155 ab 0.711±0.155 a 

Note - Values represent mean± standard error of Minimum Inhibitory Concentration, significant at p= 0.05 level (Duncan’s multiple range test); 

Values superscripted by same letter in a column are not significantly different; The experiments were performed in triplicates. The experiments 

were performed in triplicates. Values highlighted bold represent best activity against a specific microbe. 

 

V CONCLUSION  

It is well established that the plants store a wide range of compounds which possess antimicrobial property. But 

something is very important and peculiar about Meizotropis pellita. It could be inferred from the result of 

experiment that Patwa comprises of highly robust antimicrobial compounds which have a broad spectrum of activity 

against tested pathogens. Methanol extract specifically presented a very strong antimicrobial activity against all the 

test microbial strains. For some microbes it even surpasses the activity presented by the standard antibiotics, which 

clearly indicates the plant is a source to some very unique and powerful antimicrobial compounds which needs 

further advanced investigation. This clearly should make this plant a blue eyed boy for the pharmaceutical 

companies to research and invest on. This should also help preventing this rare plant possessing such economic 

value from extinction.  

 

VI ACKNOWLEDGEMENT 

We would like to express our whole hearted gratitude to Kumauni University and Lovely Professional University for 

providing such an opportunity to investigate on properties of such a rare plant.  

 

REFERENCES 

[1] Singh, L., Nailwal, T. K., &Tewari, L. (2013). An in Vitro Approach for the Conservation of Meizotropis 

pellita  : An Endangered and Endemic Plant, 2013(June), 1233–1240. 

[2] Anderson ER, Koplan J, Henney JE and Billy TJ. (2001). Diagnosis and Management of Foodborne Illness: A 

Primer for Physicians. Centres for Disease Control. Morbidity and Mortality Weekly Report .50(2): 1-69. 

[3] Hsueh PR, Chen WH, Teng LJ and Luh KT. (2005). Nosocomial infections due to methicillin-resistant 



 

258 | P a g e  

 

Staphyloccus aureus and vancomycin resistant enterococci at a university hospital in Taiwan from 1991 to 2003: 

resistance trends, antibiotic usage and in vitro activities of new antimicrobial agents. Int. J. Antimicrob. Agents. 

26:43-49. 

[4] Lin YT, Vattem D, Labbe RG and Shetty K. (2005). Enhancement of antioxidant activity and inhibition of 

Helicobacter pylori by phenolic phytochemical- enriched alcoholic beverages. Process Biochem. 40: 2059-2065. 

[5] Mora A, Blanco JE, Blanco M, Alonso MP, Dhabi G, Echeita A, Gonzalez EA, Bernardez MI and Blanco J. 

(2005). Antimicrobial resistance of Shiga toxin (verotoxin)-producing Escherichia coli O157:H7 and non- O157 

strains isolated from humans, cattle, sheep and food in Spain. Res. Microbiol. 156: 793-806. 

[6] Navon-Venezia   S,   Ben-Ami   R   and   Carmeli   Y.   (2005).   Update   on Pseudomonas aeruginosa and 

Acinetobacterbaumannii infections in the healthcare setting. Curr. Opin. Infect. Dis. 18: 306-313. 

[7] Vattem DA, Lin YT, Labbe RG and Shetty K. (2004). Antimicrobial activity against select food-borne pathogens 

by phenolic antioxidants enriched in cranberry pomace by solid-state bio processing using the food grade fungus 

Rhizopusoligosporus. Process Biochem. 39:1939-1946. 

[8] Bergfeld WF, Belsito DV, Marks JG and Andersen FA. (2005). Safety of ingredients used in cosmetics. J. Am. 

Acad. Dermatol. 52:125-132. 

[9] Byford JR, Shaw LE, Drew MGB, Pope GS, Sauer MJ and Darbre PD. (2002). Oestrogenic activity of parabens 

in MCF7 human breast cancer cells. J. Steroid Biochem. Mol. Biol. 80:49-60. 

[10] Sun Y, Dwyer-Nield LD, Malkinson AM, Zhang YL and Thompson JA. (2003). Responses of tumorigenic and 

non-tumorigenic mouse lung epithelial cell lines to electrophilic metabolites of the tumor promoter 

butylatedhydroxytoluene. Chem. Biol. Interact. 145: 45-51. 

[11] Wangensteen  H,  Samuelsen  AB  and  Malterud  KE.  (2004). Antioxidant activity in extracts from coriander. 

Food Chem. 88: 293-297. 

[12] Saeed, S., & Tariq, P. (2008). In vitro antibacterial activity of clove against gram negative bacteria. Pakistan 

Journal of Botany, 40(5), 2157–2160. 

[13] Mitscher LA, Lev R, Bathala MS, Wu W and Beal JL, 1972. Antimicrobial agents from higher plants. 

Introduction, rational and methodology. Lioydia, 35: 157-166. 

 

 

 

 


