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  Abstract: 
               Crude extracts from dried garlic (Allium sativum) and cloves (Eugenia caryophyllus) were studied for their antimicrobial activity against Staphylococcus aureus, Staphylococcus epidermidis  and Pseudomonas aeruginosa.. A total 60 clinical specimens were collected from patients clinically diagnosed as cases of bacterial infections in Marghan Hospital in Babylon. Gram positive bacteria were isolated from 43 specimens and 17 specimens were gram negative bacteria. Gram positive bacteria identified by cultural and biochemical tests , among those isolates , 24 isolates were   Staphylococcus epidermidis and 19 isolates were Staphylococcus aureus . Gram negative bacteria identified by cultural and biochemical tests and all isolates were Pseudomonas aeruginosa . The effect of ethanolic and water extract were tested  against isolating bacteria by using agar well diffusion method. Forty microliters of the dilution of Crude extracts was transferred to each well and sterile water served as a control. 

   Extract from cloves showed the highest activity with minimum inhibitory concentration (MIC) ranging from 100 to 400 mg/ml, .Garlic extract showed no inhibitory effect  against these bacteria. The inhibitory activity of the herbs extracts decreased over the storage period 4 weeks at 4c◦. 
الخلاصة: 
               تمت دراسة تأثير مستخلص نباتي القرنفل والثوم ضد بكتيريا المكورات العنقودية الذهبية Staphylococcus aureus, والمكورات العنقودية التبروية Staphylococcus epidermidis والزوائف الزنجارية Pseudomonas aeruginosa . جمعت 60 عينة من مرضى تم تشخيصها في مستشفى مرجان في بابل . عزلت البكتيريا الموجبة لصبغة غرام من 43عينة و17 عينة كانت سالبة لصبغة غرام . شخصت البكتيريا الموجبة لصبغة غرام باستخدام الفحوصات المزرعية والكيموحيوية وكانت 24 عزلة هي بكتيريا Staphylococcus epidermidis   و 19 عزلة هي Staphylococcus aureus وشخصت البكتيريا السالبة لصبغة غرام أيضا باستخدام الفحوصات المزرعية والكيموحيوية. درس تأثير المستخلص المائي والكحولي ضد البكتيريا باستخدام طريقة الانتشار بالا كار حيث وضع 40 مايكروليتير من محلول المستخلص في كل حفرة واستخدم الماء كسيطرة. اظهر مستخلص نبات القرنفل فعالية عالية بتركيز مثبط أدنى يتراوح من 400 – 100 (mg/ml) بينما لم يظهر مستخلص الثوم أي تأثير على البكتيريا . أن الفعالية التثبيطية للمستخلص كانت تقل خلال فترة الحفظ بدرجة 4مْ لمدة أربع أسابيع.. 
INTRODUCTION
             The increasing demand for high quality foods with less synthetic chemicals added means continuing search for alternative sources of   antimicrobial compounds. Spices and herbs used   as seasoning agents in foods and beverages have been extensively studied for their antimicrobial activities. Garlic, onion, leek, cinnamon, allspice, cloves, oregano, thyme, savory, celery, parsley and angelica have been investigated (Beuchat& Golden, 198; Conner,1993;Elgayyar et al,2001). The latest trend in food packaging includes the incorporation of antimicrobial substances in packaging materials (Hotchkiss,1995; Appendini and Hotchkiss, 2002 ; Brody et

al., 2001). For a long period of time, plants have been a valuable source of natural products for maintaining human health, especially in the last decade, with more intensive studies for natural therapies. According to World Health Organization medicinal plants would be  the  source to obtain a variety of drugs(Santos et al.,1995) because not only does it decrease the use of synthetic , but it also provides added functions, such as provision of  nutraceuticals and flavors (Han,2002). Therefore, such plants should be investigated to better understand their properties, safety and efficiency (Ellof,1998) Cloves (Syzygium aromaticum, syn. Eugenia aromaticum or Eugenia caryophyllata) are the aromatic dried flower buds of a tree in the family Myrtaceae (Banerjee & Das,2005) Cloves are used in Ayurveda, Chinese medicine and Western herbalism. Cloves are used as a carminative, to increase hydrochloric acid in the stomach and to improve peristalis (Saeed & Tariq, 2008). It is also used in dentistry where the essential oil of clove is used as anodyne for dental emergencies (Gislene et al.,2000). cloves is a plant which is believed by herbalists to have antimicrobial effect. This plant has been tested in the present study to investigate their in vitro potential effect against Gram positive and Gram negative bacterial species(Saeed & Tariq,2008)…                                                            
MATERIALS AND METHODS:
Bacterial strains
             The bacterial strains used in this study were Staphylococcus aureus ,  Staphylococcus epidermidis and Pseudomonas aeruginosa , obtained from Marghan Hospital in Babylon. They were kept in 40% (v/v) glycerol and nutrient broth, and stored at -18C. A working culture was prepared by inoculating a loopful of each isolates into 10 ml of nutrient broth, which was subjected to successive 24 hrs transfers before use .

Preparation of herb extracts:

          Tow selected herbs in powder form namely (Eugenia caryophyllus) cloves and (Allium sativum Linn.) garlic were collected from Hilla . Fifty grams of each sample was extracted in 500 ml of both ethyl alcohol 95% and distilled water at 50C for 24 hrs, then filtered and concentrated by vacuum evaporation at 50C, to obtain 50 ml of crude extract (Jatuapornchai, 2003).    The extracts were kept in amber glass bottles and stored at 4C.
Determination of minimum inhibitory concentration (MIC) and stability of extracts
           Antimicrobial activities of crude extracts were assayed using the agar well diffusion method (Rauha et al., 2000).  Four wells (diameter 5 mm) were made on each nutrient agar plate using a sterile cork borer and inoculated with test bacteria Crude extracts were serially diluted to yield dilutions of 100, 125, 200, 250, 500, 750 and 1000 mg/ml. Forty microliters of the dilution was transferred to each well and sterile water served as a control. Then, the plates were incubated at 37C, for 24 hrs. MICs (the lowest concentration of extract that resulted in the zones of inhibition with a diameter greater than 7 mm( Nascimento et al.,2000)  were determined. The tests were repeated at week 1, week 2, and week 4 to investigate the stability of the extracts during storage at 4C.
RESULTS AND DISCUSSIONS

Minimum inhibitory concentrations (MICs) of extracts on bacteria 
               The results in Table 1 were very useful for selecting herb extracts for further study.Garlic was screened out, as no inhibitory effect against any test bacteria was observed. This result was in accordance with a previous report (Onyeagba et al., 2004;  Poovarodom etal.,2009). It was also evident that the preparation of crude extracts using ethyl alcohol was preferable to water. Therefore, only extracts with ethyl  alcohol were considered for further studies. Cloves had the most pronounced antimicrobial effect, with MICs of 100-150 mg/ml It is important to note that extract of cloves could inhibit the growth of all test bacteria as shown in table 2 and 3.
Table 1: Minimum inhibitory concentrations (MICs) of extracts on bacteria 
	Herb
	Extracts
	MIC (mg/ml)

	
	
	S. aureus
	S. epidermidis
	P. aeruginosa

	Allium sativum ( garlic)
	Water
	_
	_
	_

	
	Ethanol
	_
	_
	_

	Eugenia caryophyllus (cloves)
	Water
	400
	400
	150

	
	Ethanol
	100
	150
	150


Effect of alcohol cloves extract  on Gram positive bacteria (S. epidermidis and S. aureus) & on Gram negative bacteria (P. aeruginosa):

               The results in( Table 2 & 3) were important to note that extracts of Eugenia caryophyllus could inhibit the growth of all test bacteria.  The diameters of the inhibition zone varied in the range 0f 11 to 25mm for the gram-positive bacteria,( S. aureus and S. epidermidis), and from 9 to 16.6 mm for the gram-negative bacterium, (P. aeruginosa). This finding corresponded well to previous reports (Kanika,2001; Jaturapornchai,2003; Petinaki et al.,2006) . Eugenia caryophyllus contain eugenol compounds, triterpenes and many organic acids, which can disturb cell activities in  many ways, such as food absorbability and cell membrane disruption. Thus, cloves were capable of inhibiting both gram-positive and gram negative  bacteria (Kanika,2001; Jaturapornchai,2003). 

Table 2: Effect of alcohol cloves extract on Gram positive bacteria S. epidermidis and S. aureus
	
	Diameters of the inhibition zone  (mm)



	Number of isolation
	S. epidermidis(mm)


	S. aureus

	1


	24
	11.7

	2
	22
	15.5

	3
	17.5
	22

	4
	11
	12.8

	5
	21
	17

	6
	19.3
	19.6

	7
	17
	23.3

	8
	25
	11.2


Table 3: Effect of alcohol cloves extract on Gram negative bacteria P. aeruginosa.
	Number of isolation
	Diameters of the inhibition zone for
on P. aeruginosa 

	1
	9.8

	2
	11.7

	3
	10.6

	4
	17

	5
	9

	6
	12.8

	7
	16.6

	8
	9.9


Changes in MICs of Eugenia caryophyllus(cloves) extracts during storage at 4C.
              The inhibitory effect of crude extracts marginally decreased over the storage period of 4 weeks at 4 C as shown in Table 4.
Therefore, MICs slightly increased, as can be seen in Table (4). However, cloves extract still have inhibitory activity against the test bacteria. Therefore, it is essential to take into account the stability of antimicrobial agents during storage when studying their MICs and their suitability in various applications.
Table 4: Changes in MICs of Eugenia caryophyllus(cloves) extracts during storage at 4C.
.
	Extract 
	Storage period
	MIC (mg/ml)

	
	
	S. aureus
	S. epidermidis
	P. aeruginosa

	Eugenia caryophyllus (cloves)
	1 day
	100
	150
	150

	
	1 week
	100
	200
	150

	
	2 weeks
	250
	200
	200

	
	4weeks
	250
	200
	400
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