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Abstract 

Genetic Antimicrobial peptides represent a heterogeneous group that displays multiple modes of action such as bacteriostatic, microbicidal and 

cytolytic properties that are sequence and concentration dependent. AMPs are gene encoded short, amphipathic molecules with hydrophobic and 

cationic amino acids arranged spatially which exhibit broad spectrum antimicrobial activity. AMPs have not lost their ability to kill the microbes 

totally nor have the microbes learnt to avoid the lethal punch of AMPs. The ultimate goal of this applied research is to determine antibacterial, 

antifungal properties of different plants. A huge variety of species contains antimicrobial peptides (AMPs). AMP functional morphology is yet 

not well explained however further studies may elaborate its action on cell wall or surface membrane. Growing antibiotic resistance and the 

scarcity of latest antimicrobials has long been acknowledged. In developing countries infectious disease cause up to one half of deaths, that’s 

why a key challenge in global health care is the need for novel, powerful and low-cost drug treatments to treat microbial infections. In Asia, 

medicinal plant is broadly utilized by all sections of human beings, both at once as folk drug treatments in one of a kind indigenous system of 

drugs like Siddha, Ayurveda and Unani and circuitously inside the pharmaceutical arrangements. AMPs have become an effective tool for 

plants protection as well as human against resistant pathogenic strains. Results presented in this study showed that out of all these medicinal 

plants only S. cumini and P. nigrum showed remarkable broad spectrum antimicrobial activity. AMPs of these tested medicinal plants exert a 

significant activity against gram-positive and gram-negative bacteria. But antifungal activity was not remarkable against pathogenic strain. 
 

Introduction 

A huge variety of species contains antimicrobial peptides (AMPs). AMP functional morphology is yet not well explained however further 

studies may elaborate its action on cell wall or surface membrane (Barbosa et al., 2011). AMPs have become an effective tool for plants 

protection as well as human against resistant pathogenic strains (Tam et al., 1999). Syzygium cumini has high antimicrobial affinity against 

extremely drug resistant Gram negative and Gram positive bacteria (Gowri et al., 2010).Growing antibiotic resistance and the scarcity of latest 

antimicrobials has long been acknowledged(Theuretzbacher et al., 2011).In developing countries infectious disease cause up to one half of 

deaths, that’s why a key challenge in global health care is to require for narrative efficient and inexpensive medicines to treat microbial 

infections (Awouafack et al.,2013; Srivastava et al., 2014).The use of phytochemicals and plant concentrate both with known antimicrobial 

abilities, to restorative medications (Ogden et al., 2010). Concentrates of plants were utilized for the treatment of different infections and these 

structures the reason for every single arrangement of medicine. Antifungal activity of antimicrobial peptides is not much more known throughout 

the world. However, the methanol concentrates of forty-nine diverse plants removes were screened for antifungal movement, out of which forty-

three plant separates showed differing degrees of restraint action against the growths (Yoon et al., 2009). 

Material & Methods: 

http://www.rndjournals.com/
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Fresh plants leaves were locally obtained from botanical garden in Forman Christian college university Lahore, Pakistan. I have collected 

fresh leaves of different plants including Syzygium cumini, Piper nigrum, Cassia fistula, Azadirachta indica, Ficus religiosa, Punica 

granatum, Artocarpus heterophyllus, Ficus pumila, Prunas domestica. 

Fresh leaves were ground into powder with morter and pestle in liquid nitrogen then suspended in phosphate buffer including (20 mM sodium 

phosphate, pH 5.8, 500 mM NaCl, 0.1% w/v Tritin X-100) containing 1 mM phenylmethyl sulfonyl fluoride (PMSF) in 1: 4 w/vratios and mixed 

well and incubated for 30 minutes at 4
o

C. After incubation filter the mixture through nylon mesh 20 µm pore size. Resulting filtrate added into 

Eppendorf and centrifuged at 16000 x g for 20 minutes, after that supernatant was transferred to the Eppendorf and stored at 4
o

C for further 

testing. 

Tricine-sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) was performed in a gel with 1.5mm thickness was used. 

The samples were dissolved in 4X loading buffer and incubated at 90⁰C for 3 minutes. About 20µl of the samples was loaded on the gel, after 

filling the gel tank with 1X Running buffer. The gel was first run at 80V but when the samples were observed entering the resolving gel, the 

voltage was increased up to 120V. The current was stopped when the dye front reached the bottom of the gel. After running the gel, it was 

Coomassie Stained for the visualization of the bands. The gel was kept in a Coomassie staining solution overnight. Next day the Coomassie 

stain was discarded from the gel and Coomassie de-stain was added and kept the gel in it about 1 hour. After 1hour bands were seen. To 

isolate the bacteria and fungus different samples (urine, Blood, skin abscess, sputum and CSF) were collected from contaminated samples in 

Lahore, Pakistan. For isolation of gram-positive bacteria skin abscess, sputum and CSF specimens were inoculated on blood agar. Urine and 

blood samples were inoculated on MacConkey agar to isolate Escherichia coli, Klebsiella pneumoniae, Salmonella typhi and Acinetobacter 

bauminnii. After streaking, the plate was incubated at 37⁰C for 24 hrs. Then growth was checked and bacteria were isolated through colony 

morphology. Thayer martin and chocolate agar were prepared to isolate the Neisseria gonorrhea. urine sample was inoculated on Thayer 

martin and chocolate agar. CSF was inoculated on a Sabouraud agar plate. The plate was tightly sealed with paraffin and incubated at 25⁰C for 

72 hrs. After 72 hrs. Cryptococcus neoformans was isolated. Biochemical characterization of bacterial and fungal species was done by using 

API 20 E or VITEK 2 compact cards and Gram-negative diplococci which includes Neisseria gonorrhea was performed by using API NH. 

Tests performed for fungal species Cryptococcus neoformans was done by API 20 C. 

Antibacterial activity of total plant protein was checked against Gram-positive, Gram-negative bacteria and some fungal species (Crytococcus 

neoformans, Candida albicans) by using a Well plate method (Balouiri et al., 2015). All the media and methodologies are same as mentioned 

above. After preparation of media plates, wells of size 6mm were formed with help of autoclaved sterile filter tips. For antibacterial activity 

bacterial suspension of 0.5 McFarland was spread throughout the plate and 70µl crude protein was loaded in respective well and 70µl 

extraction buffer was loaded as negative control in respective well. For positive control different antibiotics were used according to nature of 

strains. These media plates were placed in an incubator for 24 hours at 37⁰C. Zone of inhibition were observed after incubation period. For 

antifungal activity same method was used with exception of conditions that was 25⁰C for 72 hours of incubation. 

Results: 
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Figure 1: Isolation of crude protein from plants on SDS PAGE. (A) Crude protein of Piper nigrum 1a. Shows bovine serum albumin band 

while 2a. Shows total protein of Piper nigrum. (B) Crude protein of Syzygiumcumini. 1b. Shows the 1KDa protein leader bands while 2b, 3b 

shows the total protein of Syzygiumcumini at different concentration of 10µl and 15µl respectively.   

 

 

                     

                      

 

Figure 2: Identification of Klebsiellapneumoniae through API 20 E. Bacterial suspension is added to all wells and the color change is an 

indication for the positive result. Analytical profile index (API) is strip of different biochemical for the identification of various antimicrobial 

strains on the basis of their enzyme activity against substrates given. Identification of bacterial strain is done by API code through website or 

manual booklet in kit. 

 

                      

 

Figure 3: Identification of Cryptococcus neoformans through API 20 C AUX. The API 20 C AUX strip consists of 20 cupules containing 

dehydrated substrates which enable the performance of 19 assimilation tests. The cupules are inoculated with a semi-solid minimal medium. 

The yeasts will only grow if they are capable of utilizing each substrate as the sole carbon source. The reactions are read by comparing them 

to growth controls. Identification is obtained by referring to the Analytical Profile Index or using the identification software 



4 

ORIGINAL RESEARCH 

TIJOBR, 2021; 12-25-2021 

 

Discussion: 

Rising antibiotic resistance and the scarcity of latest antimicrobials has long been reported (Theuretzbacher, 2011; Walsh & Toleman 2011). 

A primary undertaking in worldwide fitness care is the need for novel, powerful and low-cost drug treatments to treat microbial infections, 

particularly in growing countries, where in up to half of the deaths are due to infectious sicknesses (Awouafack et al., 2013, Srivastava et 

al.,2014). 

In present study antibacterial and antifungal activity of antimicrobial peptides was assessed. For this purpose, crude protein was isolated 

biphosphate buffer solution (pH 5.8) and was confirmed through SDSPAGE. For antibacterial and antifungal potential of these medicinal 

plant, bacteria and fungus were isolated through selective and differential agar media, identified by biochemical analysis. From 35 clinical 

samples Gram positive bacteria (methicillin resistant Staphylococcus aureus, Streptococcus pyogenes, Streptococcus pneumoniae), Gram 

negative bacteria (Salmonella typhi, Acinetobacter bauminnii, Klebsiella pneumoniae, Escherichia coli and Neisseria gonorrhoeae) and 

fungus (Cryptococcus neoformans) were isolated and identified. Antibacterial and antifungal activity was checked by well plate method 

(Balouiri et al., 2015). Out of all these plants Syzygium cumini and Piper nigrum showed antibacterial activity against Staphylococcus aureus, 

Streptococcus pneumoniae, Streptococcus pyogenes, Salmonella typhi, Acinetobacterbauminnii, Klebsiella pneumoniae, and Neisseria 

gonorrhea. Against Salmonellatyphi, the zone of inhibition was 10 mm by crude protein of Syzygium cumini and by Piper nigrumzone of 

inhibition was 7 mm at 70µl/well. In contrast oil extract of Syzygium cumini showed the zone of inhibition against Salmonellatyphi 20mm 

(Shafiet al.,2002). Against methicillin resistant Staphylococcus aureus showed zone of inhibition 18mm by Syzygium cumini and 7mm by 

Piper nigrum at70µl of total protein. While Dracocephalummulticaule Benth gave no zone of inhibition against Staphylococcus aureus at 100 

µl. But gave the zone of inhibitions against Escherichia coli22 mm and 12 mm against Klebsiella pneumoniae (Pirbalouti et al., 2010). While 

Dracocephalum Nuristanicum showed zone of inhibition against Escherichia coli16mm and 14mm against Klebsiella pneumoniae at 100 µl. 

Crude protein of Syzygiumcuminni Crude protein of Piper nigrum 

Bacterial 

Strains 

Zone of 

inhibition 

Inhibition 

level 

Bacterial 

Strains 

Zone of 

inhibition 

Inhibition level 

MRSA 18mm +++ MRSA 7 mm + 

A. bouminnii 7mm + A. bouminnii 6mm Nil 

N. gonorrhea 16 mm +++ N. gonorrhea 7 mm + 

S. typhii 10 mm + S. typhii 7mm + 

E. coli 6 mm Nil E. coli 6mm Nil 

K. pneumoneae 6 mm Nil K. pneumoneae 6 mm Nil 

S. pyogenes 18mm +++ S. pyogenes 7mm + 

S. pneumoniae 16mm +++ S. pneumoneae 8 mm + 

P. Auroginosa 16mm +++ P. Auroginosa 11mm ++ 

C. neoformens 6mm Nil C. neoformens 6mm Nil 
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Syzygium cumini total protein was highly active against MRSA, Streptococcus pyogenes and Streptococcus pneumoniae, the zone of 

inhibition was18 mm, 18 mmand16 mmat70µlrespectively.None of plants shown activity against fungus Cryptococcus neoformans and the zone 

ofinhibitionwas6mm. In future these bioactive compounds can be extracted to find out the exact amount of these compounds in the 01 mg of 

plant for pharmaceutical purposes. 

Conclusions 

Antimicrobial activity reveals that AMPs are effective against Gram positive bacteria as well as Gram negative bacteria. AMPs offer some hope 

in the search for novel therapeutic approaches due to their dual function as antimicrobial agents and immune modulators. The resulting AMPs 

with a broad spectrum antibacterial and antifungal activity will be helpful to control the infections without any side effects. In future the potential 

of antibacterial and antifungal peptides of our plants can be checked at the structural level. The goal will be achieved by selecting a suitable 

pathway in which isolated AMP target the tested bacteria and fungus. This study may lead to the development of more potent broad-spectrum 

drugs for infections caused by test bacteria and fungus. Which will be inexpensive and economic especially in developing countries like 

Pakistan, 
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