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Abstract : A total of 65 clinical samples were collected from patients suffering from  wounds 

infections who admitted to Al-Hilla General Teaching Hospital. Among total 76bacterial 

isolates were identified,48(63.16%) isolates of S. aureus and all of them 48(100%) were 
methicillin resistant S. aureus(MRSA) depending on the rsults of antimicrobial susceptibility 

test of methicillin disc(5mg)and the cultivation on CHROM Agar MRSA Medium. 

Antibacterial activities of ethanolic, methanolic and aqueous extract of Punica granatum, 
Allium sativum and Piper nigrum agains MRSA.  These three plants are mostly used in the 

prescriptions of folk medicine in Iraq.The antibacterial activity was measured by agar well 

diffusion Method and all extracts of Punica granatum showed high antibacterial activity with 

maximum inhibition zone (31-40)mm. Ethanolic and methanolic extracts of Allium sativum 
and piper nigrum have antibacterial activity, while their aquesous extracts have no 

antibacterial activity against MRSA. 
 

Introduction 

The rapid development of multi-drug resistance, limited antibacterial spectrum and adverse effects of 
available antimicrobial agents are becoming  major causes of human mortality and morbidity

1
.The incidence of 

Staphylococcus aureus infections and it's complications has increased abruptly in recent years because of the 

increased frequency of invasive procedures which has led to great number of immunocompromised patients and 
resistance ofS. aureus strains to available antibiotics. This changing epidemiology of S. aureus infections, in 

combination with the inherent virulence of this pathogen, is commanding an urgent need for improved strategies 

and better antibiotics to prevent and treatS. aureusinfections
2,3

. 

Introduction of methicillin into medical practice in the early 1960s quickly resulted in Methicillin-

Resistant S. aureus (MRSA)
4
.Some MRSA are resistant to all but one or two antibiotics

5
. MRSA is any strain of 

S.aureus that has developed resistance to β-lactam antibiotics, which include the Penicillins(Methicillin, 
Dicloxacillin, Nafcillin, Oxacillin, etc.) and the Cephalosporins. Strains unable to resist these antibiotics are 

classified as Methicillin-Sensitive S. aureus(MSSA).The evolution of such resistance does'nt cause MRSA to be 

more intrinsically virulent than strains of MSSA but resistance does make MRSA infection more difficult to 
treat with standard types of antibiotics and thus more dangerous

6
. 

Recently, the antimicrobial properties of certain indigenous plants were investigated and may yield 
useful results. This has consequently increased the attention and demand given to antimicrobials derived from 

the plants
7,8

.Because oftheir ‘‘druglike’’ properties, i.e. their ability to be absorbed and metabolise, Natural 
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products, either as standardized plant extracts or as pure compounds, are expected to play an important role as 

one of the major sources of new drugs in the years to come
9
. The  measurement of medicinal value of  plants is 

based on the ability of production of  some chemical substances also known as phytochemicals which produce a 
definite physiological action on humans or pathogen

10
. 

   In this research we using three different types of plant extracts: Methanoly, Ethanoly and Aqueous 

plant extract for different parts of three different medicinal plants, included: outer Peel of Pomegranate (Punica 
granatum), Garlic Bulbs(Allium sativum) and Seeds of Black Pepper(Piper nigrum). 

The pomegranate(Punica granatumL.)was known for it's anti-cancerous, anti-inflammatory and anti-
bacterial activity due to the different types of phytochemicals that have been identified  from  various parts of  

it'sfruit. Pomegranate pericarp(Peel, rind)has many important constituents; Hydrolyzable tannins(HTs) which 

are predominant polyphenols and has antioxidant activity
11

. In addition, Phenolic punicalagins; gallic acid and 
other fatty acids; catechin, EGCG; quercetin, rutin and other flavonols; flavones, flavonones; anthocyanidins. 

The synergistic action of the pomegranate constituents appearsto be superior to that of single 

constituents
12

.Garlic(Allium sativum) has traditional dietary and medicinal applications as an anti-infective 

agent, these applications were supported by In vitro evidences of the antibacterial, antifungal and antiviral 
activity of garlic extracts

13
.Black pepper (Piper nigrum L.) has piperamides which are the pungent bioactive 

alkaloids accumulate in the skin and seeds of the fruit. Among them piperine is the major chemical constituent 

responsible for the bitter taste of the black pepper and responsible of it's antimicrobial activity
14

. 

Aim of this Study is investigation of the activities of three selected Iraqian medicinal plants with three 

different solvents, against MRSA clinical isolates, and investigation of the anti-Staphylococcus activity 
associated with botanicals historically used in the treatment of infections. 

2.Materials and Methods 

2.1. Isolation and identification 

   A total of 65 clinical samples were collected from patients suffering from  wounds infections who 
admitted to Al-Hilla General Teaching Hospital. The samples were immediately inoculated on Blood Agar and 

Mannitol Salt Agar and incubated for overnight at 37°C under aerobic conditions. S. aureus isolates were 

diagnosed  according to their characteristics and then compared with their characteristic being reported in 
referential references

15,16
.CHROM Agar MRSA Mediumwas used for detection of Methicillin Resistant S. 

aureus(MRSA). This medium was prepared according to the instructions of the manufacturing company and 

cooled to about 50Cº. 1ml of rehydrated CHRO Magar MRSA supplement was added to the prepared 

CHROMagar MRSA medium with slowly mixing. Rose to mauve colony indicates MRSA. While MSSA was 
inhibited and other bacteria was inhibited or colourless or  blue colonies. 

2.2. Preparation of Bacterial Suspension 

    About 18 hour colony on mannitol salt agar was suspended into sterile Brain Heart Infusion broth. It 

was standardized by gradually adding normal saline to compare their turbidity to McFarland standard. 

 2.3. Antimicrobial Susceptibility test 

Susceptibility test for methicillin was performed by using the
17

method on Muller-Hinton agar with the 

methicillin disc(5 mcg).An inoculum from a standard suspension of  S. aureus of moderate turbidity equal to 

McFarland standard tube.  A sterile swab was used to obtain an inoculum from the broth and streaked on a 

Muller-Hinton plate. The antibiotic discs were placed on the surface of the medium. Incubation overnight with 
18-24 hrs at 37ºC.in order to identify MRSA, Antibiotic inhibition zone surrounded methicillin disc was 

measured by using a ruler and compared to standard criteria in
18

. 
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2.4. Antibacterial activity of plant extracts 

2.4.1. Preparation of Plant Extracts 

Three plant samples were used in this study: Peel of Pomegranate, Garlic Bulbs and Seeds of Black 

Pepper were purchased from the local markets and  air-dried at room temperature before grinding to powder 

with a mechanical grinder. 

2.4.1.1.Aqueous Extraction(hot water):  

10g of the weighed plant powder was soaked in 100ml of hot boiled water for 24hrs. The soaked extract 

was separated from the plant residue using filter paper and Buchner funnel, then it was centrifugated and the 

supernatant was filtered using Whatmann filter paper No.1. The filtrate was concentrated by using a Rotary 
Evaporator(Rotavapor R300) below 40°C for powdering the extract

19
. 

2.4.1.2. Alcholic Extraction 

Alcoholic extracts were prepared for methanol and ethanol.  

50g of the weighed plant powdre was soaked in 250ml of  99.9%  ethanol or methanol for 24hrsat room 

temperature. The soaked extract was separated from the plant residue using filter paper and Buchner funnel, 

then it was centrifugated and the supernatant was filtered using Whatmann filter paper No.1. The filtrate was 

concentrated by using a Rotary Evaporator (Rotavapor R300) below 40°C for powdering the extract
19,20

. 

2.4.1.3.  Preparation of the Stock Solution and Dilutions 

The powder of three extracts were stored in the refrigerator at 4 
o
C until required for use. 10g of each 

plant extract powder was Dissolved in 50ml sterile distiled water in order to prepare the stock solution 

(200mg/ml). While, the ethanol extracts, was first dissolved in 1ml of  99.9%  ethanol due to it's inability to 
dissolve in water initially and oily nature. Then, further dilution in sterile distiled water to give ethanolic stock 

solution. Further filtration for stock solution by  using millipore unit and whatmann filter paper No.1. stock 

solution was  serially diluted  with sterile distilled water to give three concentrations or dilutions( 150, 100, 

50)mg/ml
19

.  

2.5. Antibacterial  Activity of Plant Extracts on MRSA 

The antibacterial activity of the crude extracts ON MRSA was determined in accordance with the agar-

well diffusion method described by
21

.A sterile swab was used to obtain an inoculum from the Bacterial 

Suspension( which was prepared in 2.2) and streaked on a Muller-Hinton plate. Then,a hole with a diameter of 
(6)mm is punched  aseptically with a sterile cork borer(No. 6). Approximately 50 µl of the crude extract at 

different concentrations (150,100,50)mg/ml were introduced into the wells.A negative control was prepared by 

putting 50 µl of sterile distilled water in one of bored hole at the plates. One hour pre-diffusion time was 

allowed, after which the plates were incubated at 37°C for 18 h.  The zones of inhibition were then measured in 
millimeter. The above method was carried out in duplicates and the mean of the duplicate results were taken

22,23
. 

3. Result and Discussion 

3.1. Isolation and identification 

A total of 76  bacterial isolates were identified  from 65  clinical samples were collected from patients 

suffering from  wounds infections who admitted to Al-Hilla General Teaching Hospital. Laboratory diagnosis of 

bacterial isolates achieved according to the diagnostic characteristics and compared with those characteristic 

being reported in referential reference
16

.Among 76 bacterial isolates, 48 isolates of S. aureus(63.16%). 

S. aureus isolates were cultivated on CHROM Agar MRSA Medium in order to detect Methicillin 

Resistant S. aureus(MRSA)presumpitvely.  

All 48 isolates of  S. aureus have rose to mauve colony on this medium. 
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Table 3.1: Inhibition Zone of Plant Extracts Against Methicillin Resistant Staphylococcus aureus 

(MRSA). 

 

 

 

 

 

 

 

 

3.2. Antimicrobial Susceptibility test 

In order to detect the ability of S. aureus to resist methicillin, susceptibility test was performed by disc 
diffusion method with methicillin disc(5 mcg).The results of  this experiment showed that, full  

resistance(100%) was observed against methicillin in all 48 isolates of  S. aureus. 

3.3. Antibacterial  Activity of Plant Extracts on MRSA 

Agar-well diffusion  method was employed for determination of antibacterial activities of Aqueous, 

Ethanolic and Methanolic extracts of outer Peel of   

Punica granatum, Garlic Bulbs of Allium sativum and Seeds of  Pipernigrum. Quantitative evaluation of 

this activitywas carried out against MRSA by measuring of inhibition zone surrounded the wells containing the 
extract. 

As showing in table 3-1.,  plant extracts have antibacterial activity  against  MRSA with clear 
differentaition  among extracts depending on concentration of extract, type of solvent,and  type of plant. 

As detailed in table 3.1, depend on the concentration of extract, the antibacterial effectiveness against 

methicillin resistant S. aureusof  all extracts increases with increasing in concentration of extract, may be 
because of  the increasing of  concentration of  active groups in the extract. It also supports the earlier 

investigations by previous published work
 24,25

.In this study, The results indicate that, ethanolic extracts have the 

highest inhibitory effect(largest inhibition zones) against MRSA as compared with methanolic and Aqueous 
extractst, table 3.1, may be because of the fact that,  Ethanolic extraction of  plants dissolves  the organic 

compounds results in the liberation of  the antimicrobial components
25

. 

This result was in agreement with
26

 who mentioned that Ethanol extracts showed more activity against 

the bacteria  than the water extracts. This may be due to the higher volatility of the ethanol which tends to 

extract more active compounds from the samples than water. 

In the present study, the methanolic extract showed lower action than the ethanolic extract as 

antibacterial agents. This may be due to little diffusion properties of the extract in the agar or because fresh 

plants contain active substances which may be affected or attributed by the used solvent
13

.  

As shown in table 3.1; Aqueous extracts have the lowest inhibitory effect, which is in agreement 

with
27

who reported that water may not be the most efficient reagent in extraction from pomegranate peels and 
seeds but more efficient extracting solvents like methanol,ethyl acetate, ethanol and butanol could be used. 

As shown in table 3-1, Evidence is reviewed indicating a variation among studied plants in their 
inhibition activity of bacterial growth.  

Medicinal plant  Type  

Of  Extract 
Inhibition zone (mm) 

200 

mg/ml 

150 

mg/ml 

100 

mg/ml 

50 

mg/ml 

Negative 

Control 

Peel  of 

Punicagranatum 

Ethanolic 40 35 33 31 0 

Methanolic 38 30 27 23 0 

Aqueous 25 21 20 17 0 

Bulbsof  

Allium sativum 
Ethanolic 36 34 33 28 0 

Methanolic 30 25 21 13 0 

Aqueous 0 0 0 0 0 

Seeds  of  

Piper nigrum 
Ethanolic 27 23 20 18 0 

Methanolic 22 19 15 11 0 

Aqueous 0 0 0 0 0 
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Punica granatum showed highest antimicrobial activity against MRSA  with Inhibition  zone  ranged 

from(17-40)mm. All dilutions of this plant showed an inhibitory effect against MRSA. this result agree with
27

 

who emphasized that,  pomegranate peel are good sources of phenolic compounds that have very potent 
antioxidant and antimicrobial activity. In addition, natural plant extracts contain a wide spectrum of  phenolic 

phytochemicals. The most likely mechanism of antimicrobial activity by extracts containing phenolics has been 

postulated to be due to the disruption of the cell membrane. 

As detialed in table 3.1: Maximum zone of inhibition was reported with Ethanolic extract of  Punica 

granatum(31- 40)mm, followed by (23-38)mm for methanolic extract. While the manimum inhibition  zonewas 

reprted with Aqueous extract(17-25)mm. The antibacterial effect of  aqueous extracts in this study  was 
comparatively less, but it consider high, figure 3.1.this finding is in agreement with

28
 

Who reported that all extracts from pomegranate peels exhibited inhibitory activity against  all test 
bacteria with the highest inhibition zones on ethanol extracts . On the other hand the antibacterial activity of 

ethanol extract of peels against Aeromonas caviae was not significantly different from other extracts of peels. 

   

Figure 3.1: Antibacterial Activity of Punicagranatum Extracts  against MRSA 

 

This finding is in disagreement with study by
11

 which showed that the highest antibacterial activity 

against S. aureus was reported  by methanolic extract of  peel of pomegranate with inhibition zone(25)mm. 

The potential therapeutic properties of Punica granatum are wide-ranging and include treatment and 

prevention of cancer, cardiovascular disease, diabetes, dental conditions, diarrhea, and ulcers. In addition, it is 
used as an antiparasitic agent and provide the protection from ultraviolet radiation

29
.On  the other hand, several 

in vitro studies demonstrated the antibacterial  activity of Punica granatum against several highly pathogenic 

and antibiotic-resistant bacteria. Based on researchs by
30,31

, the ellagitannin (punicalagin) is thought to be the 

primary constituent in peel of Punica granatum which is responsible for the observed antibacterial effects. The 
ellagitannins are a diverse class of hydrolyzable tannins

32
.  

As detialed in tale 3.1: Allium sativum extracts rank the second stage according to it's  antibacterial 
activity since it's diameter of inhibition zone against MRSA with  Inhibition  zone  ranged  from(13-36)mm. 

Maximum zone of  inhibition was reported with Ethanolic extract(28- 36)mm, follwed by (13-30)mm for 

methanolic extract. While Aqueous extract has no inhibition zone(0.0  mg/ml), figure 3.2. 

    The garlic antibacterial activity on MRSA  could be due to the action of biological active ingredient of 

allicin which exhibits it's antimicrobial activity mainly by immediate and total inhibition of  RNA synthesis, 
although DNA and protein syntheses  are also partially inhibited, suggesting that RNA is the primary target of 

allicin action
13

.Allicin is an organosulfur compound which has been studied for it's potential to treat various 

kinds of multiple drug resistance bacterial infections, as well as viral and fungal infections in vitro
33

. 

 

https://en.wikipedia.org/wiki/Hydrolyzable_tannin
https://en.wikipedia.org/wiki/In_vitro
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Figure 3.2: Antibacterial activity of aqueous extract of Allium sativum against MRSA 

 

This findings are in contrast with
34

reported that crude extracts of Allium sativum did not exhibit any in 

vitro inhibition on the growth of  tested organisms including Staphylococcus, andin disagreement with
13

who 

found that the aqueous extract ofAllium sativum had the highest inhibitory effects(19-48mm) against  S. aureus. 

In the present study, extracts of Seeds  of  Piper nigrum have the lowest antibacterial activitywith 

smallest inhibition zones ranged  from (11-27)mm. It's ethanolic extracts have maximum zones(18- 27)mm, 

follwed by (11-22)mm for methanolic extracts. While Aqueous extract has no inhibition zone(0.0  mg/ml), table 
3.1.   

    According to
35

The spicy taste of Piper nigrumis due to the presence of piperamides which are the 
pungent bioactive alkaloids accumulate in the skin and seeds of the fruit. Among them piperineis the major 

chemical constituent.
14

 emphasized that the Piperine has antibacterial activity against all test bacteria with zone 

of inhibition ranged from (8-18)mm and the maximum zone of inhibition was against Gram positive bacteria 

Staphylococcus aureus (18mm). 

Larhsiniet al.
36

 and Sasidhran and Menon
37

describe the antimicrobial activity of volatile oils of Piper 

nigrum against bacteria and fungi. Volatile oil is one of the essential oils, and the studies have shown that 
essential oils may have the ability to prevent the transmission of some drug-resistant strains of pathogen, 

specifically Staphylococcus, Streptococcus and Candida
38

. 

Piper nigrumis also used in folk medicine as , stomachic, antiseptic, diuretic and for the treatment of 

cough, rheumatoid arthritis, peripheral neuropathy, melanoderma and leprosy due to the presence of volatile 

compounds, tannins, phenols and other unknown substances
39-43

. 

Conclusion 

From this study, It is concluded that all three studied plants have antibacterial activity against 
Methicillin Resistant Staphylococcus aureus(MRSA).Punica granatum showed highest antibacterial activity, 

followed by Allium sativum, and finally, Piper nigrum. It is a recommendation that natural products can use as 

therapeutic agents will probably not elicit resistance in bacteria and most research should continue to isolate and 
purify the active components and use in experimental animals. 

References 

1. Doughart JH, Okafor B.(2007)Anti-microbial activity of Sennaalatalinn. East and Central. Afr. J. 

Pharm. Sci.;10:17–21. 

https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Streptococcus


Yasir H. Almawlah /International Journal of ChemTech Research, 2017,10(2): 604-611. 610 

 

 
2. Naber C.K.(2009)Staphylococcus aureus Bacteremia: epidemiology, pathophysiology, and management 

strategies. Clin Infect Dis.;48:231–237. 

3. Zriouil, S.B.;Bekkali,M.;Zerouli,K. (2012) Epidemiology of Staphylococcus aureus infections and nasal 
carriage at the IbnRochd University hopista l Center,Casablanca, Morocco. Braz J Infect Dis.16(3):279–

83. 

4. Trzcinski,K.; Cooper,B.S.; Hyrniewicz,W. and Dowson,C.G.(2000) Expression of resistance to strains 

of methicillin-resistant Staphylococcus aureus. J.Antimicrob. Chemother.; 45:763–770. 
5. Chambers, H. F.  and Frank, R. D.(2009) Waves of resistance: Staphylococcus aureus in the antibiotic 

era. Nat. Rev. Microbiol.;7(9): 629-641. 

6. Gladwin,M.; Trattler,B.(2004) Clinical Microbiology made ridiculously simple. 3rd edition. Miami: 
Med Master, Inc. 

7. Akgul,C.; Saglikoglu,G.(2005)Antibacterial activity of crude methanolic extract and its fractions of 

aerial parts of Anthemis tinctoria. Indian J Biochem Biophys.;42:395–397.  

8. Sarker S. D., Latif Z.  and Gray A. I., ‘Natural Product Isolation’, in Natural Products Isolation, ed. S. 
D. Sarker, Z. Latif and A. I. Gray,2nd edn, Humana Press, Totowa, New Jersey, 2006, pp. 1–25. 

9. Mariita, R. M.; Ogol, C. K. P.; Oguge, N. O.; Okemo, P. O. (2010) Antitubercular and phytochemical 

investigation of methanol extracts of medicinal plants used by the Samburu Community in Kenya. Trop 
J Pharm Res.;9:379–385. 

10. Ngoci, S. N.; Mwendia, C. M.; Mwaniki, C. G.(2011) Phytochemical and cytotoxicity testing of Indigo 

feralupatana Baker F. J Anim Plant Sci.;11:1364–1373. 
11. DahhamSaadSabbar, Mir Naiman Ali, Hajera Tabassum and Mazharuddin Khan(2010)  Studies on 

Antibacterial and Antifungal Activity of Pomegranate (Punica granatum L.) American-Eurasian J. 

Agric. & Environ. Sci., 9 (3): 273-281. 

12. Jurenka Julie, MT (ASCP)(2008)  Therapeutic Applications of Pomegranate (Punica granatum L:).A 
Review  ). Alternative Medicine Review Volume 13, Number 2: 128-144. 

13. Eltaweel Mohamed A. (2014) Antibacterial Effect of Garlic (Allium sativum) On Staphyloccus aureus: 

An In Vitro Study. Int'l Conf. on Advances in Environment, Agriculture & Medical Sciences 
(ICAEAM’14) 16-17. 

14. Shiva Rani S.K., Neeti Saxena and Udaysree(2013) Antimicrobial Activity of Black Pepper (Piper 

nigrum L.). Global Journal of Pharmacology 7 (1): 87-90. 
15. Collee, J.G.; Fraser, A.G.; Marmino, B.P. and Simons, A.(1996) Mackin and McCartney Practical 

Medical Microbiology.  14th ed., The Churchill Livingstone, Inc. USA. 

16. MacFaddin, J. F.(2000) Biochemical tests for identification of medical bacteria . 3rd ed. Williams and 

Wilkins – Baltimor. PP:321-400. 
17. Bauer, A. W.; Kirby, W. M.; Sherris, J. C. and Turck, M. (1966) Antibiotic susceptibility testing by a 

standardized single disk method. Amer. J. Clin. Pathol.; 45: 493-496. 

18. Clinical and Laboratory Standards Institute,CLSI (2012) Performance standards for antimicrobial 
susceptibility testing. Approved standard M100-S20. Vol.32(3) National Committee for Clinical 

Laboratory Standards, Wayne, Pa. 

19. Okigbo R. N. & Mmeka E. C. Antimicrobial Effects of Three Tropical Plant Extracts on Staphylococcus 

Aureus, Escherichia Coli and Candida Albicans. African Journal of traditional, complementary and 
alternative medicine. 2008, 5(3); 226-229. 

20. Fonkeng Leonard Sama, Raymond SimpliceMouokeu, Christopher Tume, Guy Sedar Singor Njateng, 

Monique Odette Kamcthueng, Nfozon Jinette Ndonkou and Jules‑Roger Kuiate.(2015) 

Anti‑Staphylococcus aureus activity of methanol extracts of 12 plants used in Cameroonian folk 

medicine. BMC Res Notes,  8:710-720. 
21. Irobi O., Moo-Young M., Anderson W., Daramola S. (1994) "Antimicrobial activity of the bark of 

Bridelia ferruginea (Euphorbiaceae)", Intern. J. Pharmacog, vol. 34 pp. 87-90.  

22. CaprilesHartung C., Magaldi S. and Mata-Essayag D.,(2004) Well diffusion for antifungal susceptibility 
testing, Int. J. Infect. Dis. 8 :39–45. 

23. Smânia E. F. A., Valgas C. and De Souza S. M. Screening methods to determine antibacterial activity of 

natural products ,Braz.J.Microbiol.38 (2007)369–380. 
24. Banso, A. &Adeyemo, S.O,(2007) Evaluation of antibacterial properties of tannins isolated from 

Dichrostachyscinerea. African Journal of Biotechnology 6 (15): 1785-1787. 

25. Shiva Rani S.K., NeetiSaxena and Udaysree(2013) Antimicrobial Activity of Black Pepper (Piper 

nigrum L) Global Journal of Pharmacology 7 (1): 87-90. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Okigbo%20RN%5BAuthor%5D&cauthor=true&cauthor_uid=20161941
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mmeka%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=20161941


Yasir H. Almawlah /International Journal of ChemTech Research, 2017,10(2): 604-611. 611 

 

 
26. Adetunji C. O., Olaniyi O.O. and Ogunkunle A.T.J.(2013) Bacterial activity of crude extracts of 

Vernonia amygdalina on clinical isolates. Journal of Microbiology and Antimicrobials. Vol. 5(6), pp. 

60-64. 
27. Kanatt Sweetie R., Ramesh Chander & Arun Sharma(2010) Antioxidant and antimicrobial activity of 

pomegranate peel extract improves the shelf life of chicken products. International Journal of Food 

Science and Technology, 45, 216–222. 

28. Nuamsetti Tianchai, Petlada Dechayuenyong, Sukon Tantipaibulvut (2012): Antibacterial activity of 
pomegranate fruit peels and arils. ScienceAsia 38 319–322. 

29. Saxena A. andVikram N. K.(2004) Role of selected Indian plants in management of type 2 diabetes: a 

review. J. Altern Complement Med;10:369-378. 
30. Machado TB, Leal IC, Amaral AC, et al.(2002)Antimicrobial ellagitannin of Punica granatumfruits. 

JBraz ChemSoc 2002;13:606-610. 

31. Jurenka Julie, MT(ASCP) (2008)Therapeutic Applications of Pomegranate (Punica granatum L.):A 

Review. Alternative Medicine Review Volume 13, Number 2:128-144. 
32. Marzouk, M. S. A.; El-Toumy, S. A. A.; Moharram, F. A.; Shalaby, N. M.; Ahmed, A. A. (2002). 

"Pharmacologically Active Ellagitannins from Terminalia myriocarpa". PlantaMedica. 68 (6): 523–527. 

33. Marchese, Anna; Barbieri, Ramona; Sanches-Silva, Ana; Daglia, Maria; Nabavi, SeyedFazel; Jafari, 
Nematollah Jonaidi; Izadi, Morteza; Ajami, Marjan; Nabavi, Seyed Mohammad (2016) "Antifungal and 

antibacterial activities of allicin: A review". Trends in Food Science and Technology. 52: 49-53 

34. Onyeagba R. A, Ugbogu O. C., Okeke C.U. and Iroakasi O.  "Studies on the antimicrobial effects of 
garlic (Allium sativum Linn), ginger (Zingiber officinale Roscoe) and lime (Citrus aurantifolia Linn)", 

Afr. J. Biotechnol., 3(10): 552-554. 

35. Friedman, M., C.E. Levin. Seung-UN Lee, JIN-shik. Lee, Mayumi Ohnisi-Kameyama and N. Kozukue 

(2008)Analysis by HPLC and LC/MC of pungent piperamides in commercial Black, white, green and 
red whole and ground peppercorns. J. Agric. Food  Chem., 56: 3028-3036. 

36. Larhsini, M., L. Oumoulid, H.B. Larze, M. Bousaid, K. Bekkouche and M. Jana, 2001. Antimicrobial 

activity of some Moroccan Medicinal Plants. Phytother. Res., 15: 250-252. 
37. Sasidhran, I. and A.N. Menon, 2010. Comparative chemical composition and antimicrobial activity of 

berry and leaf essential oils of Piper nigrum L. Int J. Biol. and Med. Res., 4: 215-218. 

38. Warnke, PH; Becker, ST; Podschun, R; Sivananthan, S; et al. (2009). "The battle against multi-resistant 
strains: Renaissance of antimicrobial essential oils as a promising force to fight hospital-acquired 

infections". Journal of Cranio-Maxillofacial Surgery. 37 (7): 392–397. 

39. Park, J.E., H.J. Choi, S.H. Jung, N.J. Kim and D.H. Kim, 2004. East-West medicinal plants of Korea. J. 

Pharmacogn., 32: 257-268. 
40. Salman JM, Abdul-Adel E, Alkaim AF. (2016);Effect of pesticide glyphosate on some biochemical 

features in cyanophyta algae oscillatoria limnetica. International Journal of PharmTech Research.  9(8): 

355-365. 
41. Abdul-HadiChabuk H, Al-Saadi HKZ, Al-Hamairy AK. (2016);Effect of the experimental infection 

with Toxoplasma gondii on some biochemical aspects and histological changes for the liver and spleen 

in female rats. International Journal of PharmTech Research.  9(11): 142-150. 

42. Al-Terehi M, Al-Saadi AH, Zaidan HK, Alshirifi AN. (2016);Bioinformatics informations for 
constructed mammalian expression vector using nested PCR technique. International Journal of 

ChemTech Research.  9(6): 488-500. 

43. Al-Terehi MN, Al Saadi AH, Zaidan HK, Al-Harbi SJ. (2016);Protective effects of Glycyrrihza glabra 
plant extract against cyclophosphomide in kidney and liver tissues in white albino rats. International 

Journal of ChemTech Research.  9(3): 402-406. 

 

***** 


