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Abstract 

Background: Allium vegetables, particularly garlic (Allium sativm) have been used for 

centuries to combat infectious diseases. It exhibits a broad antibiotic spectrum against many 

types of bacteria, and can be used for formulation of newer broad spectrum antibacterial 

substances. 

Objective: This study aimed to explore the antimicrobial activity of aqueous garlic extract 

on different types of bacteria which cause mouth sore and dental caries. 

Methods: The study was carried out in College of Medicine / University of Diyala. A total 

of 200 teeth swabs were collected from students of the college. The isolated bacteria were 

identified according to standard bacteriological methods and their susceptibility to different 

antibiotics was tested according to Kirby-Bauer method. Antimicrobial activity of different 

concentration of aqueous garlic extract was measured by MBC (Minimal Bactericidal 

Concentration) according to agar-dilution method. 

The results: Our study revealed that 187 (93.5%) were Streptococcus mutans (S.. mutans), 

and 144 (72%) were Staphylococcus aureus (S. aureus). The aqueous garlic extract was 

effective as antibacterial agent against S. aureus and S. mutans which were resistant to 

different antimicrobial agents. The averages of MBCs of extract against S. aureus and S. 

mutans were 2 mg/mL and 4 mg/mL respectively. 

Conclusion: Garlic extract has antibacterial activity in low concentration on S. aureus and 

S. mutans. Garlic extract is safe and inexpensive remedy that can be used as a better 

alternative especially in developing countries. 
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اىــــــة هي الأسيــــاد للبكخريا الوعزولـــــ هسخخلص الثوم كوضحأثـــير  

 عبـــ شاكر هج؛ أًفـــالبت غاًن كرويــقخي؛ الحيــــ الص رحينيواءـــش

 الخلاصت

 ضذ إَٔاع عذٌذج يٍ انثكرٍشٌا، ًٌٔكٍ  ر ًٌرهل  ٍيااً ٔاسعااً  اسرخذو انثٕو ٔيُز عذج قشٌٔ نًكافحح الأيشاض انًعذٌح 

ْذفد ْزِ انذساسح  نى انكشف عٍ ذأثٍش يسرخهص انثٕو انًائً انًضاد نهثكرشٌا . اسرخذايّ لإَراج يضاداخ تكرٍشٌح خذٌذج

خايعح دٌانى / ٔقذ أخشٌد انذساسح فً كهٍح انطة . عهى إَٔاع يخرهيح يٍ انثكرشٌا انًسثثح نرسٕس الأسُاٌ ٔانرٓاب انيى

ثى .  يسحح يٍ أسُاٌ  هثح انكهٍح، ٔ ٔشخصد انثكرشٌا انًعزٔنح ٔفقااً نهًعاٌٍش انثكرشٌٕنٕخٍح انقٍاسٍح 200حٍث ذى خًع 

كًا قٍسد فعانٍح ذشاكٍز يخرهيح يٍ يسرخهص . اخرثشخ  حساسٍرٓا نهًضاداخ انحٌٍٕح انًخرهيح حسة  شٌقح كٍشتً تأس

أظٓشخ .  ٔفقااً نطشٌقح ذخيٍف الأكاس(MBC)انثٕو انًائً انًضادج نهثكرشٌا  عٍ  شٌق حساب انرشكٍز انقاذم الأدَى 

ٔخذ أٌ ٔ.   S. aureusكاَد mutans S. ٔ ، 144( 72٪)ذعٕد نثكرشٌا كاَد  (٪93.5)عزنح  187 أٌ انُرائح

كاٌ .  انًقأيح نًخرهف إَٔاع انًضاداخ انًٍكشٔتٍحS. aureus    ٔS. mutansيسرخهص انثٕو انًائً كاٌ فعالا ضذ

 يم /و يهغ4يم ٔ  /و يهغS. aureusٔ  S. mutans. 2  نهًسرخهص  ضذ تكرشٌا    MBCيعذل انرشكٍز انقاذم الأدَى  

ًٌٔكٍ أٌ َخهص  نى أٌ يسرخهص انثٕو كاٌ نّ ذأثٍشااً فعالااً كًضاد  تكرٍشي كًا  َّ علاج أيٍ ٔغٍش يكهف . عهى انرٕانً

 .ًٌٔكٍ اسرخذايّ  كثذٌم أفضم  ٔخاصح فً انثهذاٌ انُايٍح

 

  S. aureus ؛ تكرشٌا  S. mutans يسرخهص انثٕو ؛ يٍكشٔتاخ الأسُاٌ ؛ تكرشٌا: كلواث الذالت 

Introduction 

The development of drug resistance in human pathogens against commonly used 

antibiotics has necessitated a search for new antimicrobial substances from other sources 

including plants (1). 

Garlic (Alluim sativum Linn.) is one of those plants that was greatly investigated over the 

years. It has been used for centuries to combat infectious diseases (2). Some of the earliest 

references of this medicinal plant are found on Sumerian clay tablets dating from 2600-2100 

BC. (3). The early Egyptians to treat diarrhea, the ancient Greeks used it to treat intestinal and 

extra-intestinal diseases, while the ancient Japanese and Chinese used it to treat headache, flu, 

sore throat and fever (4). The antimicrobial activity of garlic was first described by Louis 

Pasteur and it was used as an antiseptic to prevent gas gangrene during World War II (5). 

Allium vegetables, particularly garlic (Alluim sativum Linn.) exhibit a broad antibiotic 

spectrum against both Gram-positive and Gram-negative bacteria (6) and can be used for 

formulation of newer spectrum antibacterial substances (7). 
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From the published researches articles, It is clear that the raw juice of garlic was effective 

against many common pathogenic bacteria and against that have become resistant to antibiotic 

(8) and even toxin production by some pathogenic strains prevented by garlic (9). 

Therapeutic effect of garlic is possible because of its oil- and water-soluble organosulfur 

compounds. Thiosulfinates (eg. Allicin) play an important role in the antibiotic activity of 

garlic. Feldberg, et al (10) showed that allicin exhibits its 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. 

Tooth decay, a progressive destruction of enamel, dentine and cementum, mediated by 

microbial activity at the tooth surface (11), is not only excruciating but, economically 

debilitating. About 20 billion dollars is spent on restoring and replacing carious teeth in the 

United States only, annually (12). Plant extracts formulations have therefore become a better 

alternative, especially in developing nations. Moreover, most antimicrobial agents that are 

currently in use have been rendered ineffective by the wide occurrence of multiple drug 

resistant strains of microbes (13). 

The aim of this study is to identify aqueous garlic extract as a common and cheap herbal 

remedy for the treatment of mouth sore and dental caries, especially in developing countries.  

1. Methods: 

1.1. Bacterial isolates: 

This study was done in College of Medicine/ Diyala University. Two hundred teeth 

swabs were collected from students of the college during the period between March-

April, 2012. Swabs were cultured on blood agar (under aerobic and anaerobic 

conditions), MacConkey’s agar, and chocolate agar (under CO2) for 24 hrs. at 37˚C. The 

isolates were further identified according to standard bacteriological methods. 

 

1.2. Preparation of aqueous garlic extract: 

Dried, grinded garlic was collected from local markets of Baquba City in May, 2012. 

Four grams of garlic were suspended in 100 ml of distilled water, pooled for two days 

and mixed by electric magnetic stirrer. The mixture was centrifuged; the supernatant 

was collected, and then filtered. The filtrate was used as stock solution with 

concentration of 40 mg/ml. 

 

1.3. Inoculum preparation: 

Four  ml of nutrient broth was taken into a screw capped tube and pure colonies of 

freshly cultured bacteria was added, the broth was incubated at 37˚C for about 3 hrs to 

produce a bacterial suspension with turbidity compared to 0.5 MacFarland solution. 
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1.4. Antimicrobial susceptibilities: 

The in vitro antimicrobial susceptibility test to different antibiotics (Amoxicillin, 

Cefotaxime, Cephalexin, Ciprofloxacin, Erythromycin, and Penicillin G) was performed by 

disc diffusion method according to Bauer and Kirby (14) which was accepted by NCCLS 

(15). Different concentration of aqueous garlic extract (1, 2, 4, 8, 12, 16, 20) mg/ml were 

obtained from the original stock solution of garlic extract and tested on the resistant cultures 

of isolated bacteria according to Sforcin (16).  

Twenty bacterial isolates were inoculated in Mueller-Hinton agar plates supplemented 

with different concentrations of garlic extract. Negative control plates with no bacterial 

inoculation were simultaneously maintained. 

MBC of the extract was determined according to agar dilution technique (17). 

The averages of MBCs of each species were calculated. 

 

2. Result and discussion:  

The results in table (1) revealed that among 200 teeth swabs investigated, 187 

(93.5%) were Streptococcus mutans and 144 (72%) were Staphylococcus aureus. Actually, 

the predominance of S. mutans is not unusual since similar results have been reported (12,18). 

The presence of S. aureus in high percentage (72%) is different from other study (12). The 

prevalence of S. aureus may be due to their role in formation of cavities, since they have the 

ability to convert sugars into acids such as lactic acid through the glycolytic process of 

fermentation (19). Also, their present as a colonizer of upper respiratory tract, especially 

anterior nares, in 20-70% of adult individuals (13,20,21) may implicated in this prevalence. 

Regarding the antimicrobial susceptibility patterns of bacterial isolates, it was found that 

(59.9, 49.7, and 29.9) % of S. mutans were resistant to cephalexin, erythromycin, and 

ciprofloxacin, respectively. Table (1). The results in the same table also revealed that (59.7, 

40.3, 20) % of S. aureus were resistant to amoxicillin, erythromycin, and cephalexin, 

respectively. 

Table (1): the percentage of the bacterial isolates resistant to different antibiotics. 

Antibiotic S. aureus S. mutans 

No. (%) No. (%) 

Cephalexin 29 (20) 112 (59.9) 

Cefotaxime 0 (0) 0 (0) 

Erythromycin 58 (40.3) 93 (49.7) 

Amoxicillin 86 (59.7) 0 (0) 

Penicillin G 0 (0) 0 (0) 

Ciprofloxacin  14 (9.7) 56 (29.9) 
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These results are not unusual since they agree with previous studies (13, 22). 

The widespread use of antimicrobials has been implicated in the development of resistant 

strains. 

The results of this investigation revealed that different concentrations of aqueous garlic 

extract were effective as antibacterial agent against S. aureus and S. mutans and the averages 

of MBCs of aqueous garlic extract were 2 mg/ml and 4 mg/ml, respectively. Table (2). 

This result is very interesting, because these bacteria have the ability to develop 

multi-drug resistant strains. However, this concentration level may vary as different authors 

have stated. This might be due to the garlic species variation in different country, the 

processing difference on the garlic species and the inoculums’ densities. 

Table (2): the averages of MBCs of aqueous garlic extract 

Bacterial species  Average of MBCs mg/ml 

S. aureus 2 

S. mutans 4 

Previous researchers have described the antibacterial activity of garlic against multi-

drug resistant (MDR) S. mutans (23), as well as methicillin-resistant S. aureus (24). The 

bactericidal effect of garlic might be due to the structural characteristics of organisms which 

play a role in the bacterial susceptibility to garlic constituents (25) particularly the lipid 

content of the membrane which have an effect on the permeability of allicin and other garlic 

constituents. 

In conclusion garlic extract is a safe agent could be used in treatment of dental 

caries and mouth sore. However, further studies on the garlic/antibiotic synergestic effects are 

recommended.  

References 

1- Hashim, H.; Kamali, E.L. and Mohammed, Y. (2010). Antimicrobial activity and 

phytochemical screening of ethanolic extracts obtained from selected Sudanese medicinal 

plants. Curr. Res. J. Biol. Sci. 2(2): 143-146. 

2- Onyeagba, R.A.; Ugbogu, O.C.; Okeke, C.U. and  Iroakasi O. (2006). 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. 

3- Daka, D. (2011). Antibacterial effect of garlic (Allium sativum) on Staphyloccus 

aureus: An in vitro study. Afr. J. Biotechnol. 10 (4): 666-669. 

4- Jaber, M.A. and Al-Mossawi, A. (2007). Susceptibility of some multiple resistant 

bacteria to garlic extract. Afr. J. Biotechnol. 6 (6): 771-776.   

5- Kock, H. P. and Lawsen, L.D. (1996). Garlic: the science and therapeutic application 

of Allium sativum and related species.2
nd

 edition. Williams and Willins, New York. p.812. 

6- Durairaj, S.; Srinivasan, S. and Lakshmanaperumalsamy, P. (2009). In vitro 

Antibacterial Activity and Stability of Garlic Extract at Different pH and Temperature. Elect. 

J. Biol.  5(1): 5-10. 

7- Abubakar , M. (2009). Efficacy of crude extracts of garlic (Allium sativum Linn.) 

against nosocomial Escherichia coli, Staphylococcus aureus, Streptococcus pneumoniea and 

Pseudomonas aeruginosa. J.  Med. Plants Res. 3(4): 179-185. 



 

   

ANTIBACTERIAL ACTIVITY OF GARLIC EXTRACT ON 

 BACTERIA ISOLATED FROM TEETH 

Shaima'a R. Al-Salihy
1
; Qutuba G. Karwi

2*
; Anfal Shakir Motib

3
. 

 

 

44 Vol: 10 No:3, July 2014 ISSN: 2222-8373  

8- Ariga, T. and Seki, T. (2006). Antithrombotic and anticancer effects of garlic-derived 

sulfur compounds: A review. Biofactors. 26: 93-103. 

9- Sivam, G.P. (2001). Protection against H. pylori and other bacterial infections by 

garlic. J. Nutr. 131: 1106S-1108S. 

10-  Feldberg, R.S.; Chang, S.C. and  Kotik, A.N. (1988). In vitro mechanism of 

inhibition of bacterial growth by allicin. Antimicrob. Agents Chemother. 32: 1763-1768. 

11- Steve, L.M. (1997). Diet and Disease. In: Understanding disease pathology and 

prevention. Stanely Thomas, Wales, U.K. p. 532. 

12- Owhe-Ureghe, U. B. ; Ehwarieme, D. A. and Eboh, D. O. (2010). Antibacterial 

activity of garlic and lime on isolates of extracted carious teeth. Afr. J. Biotechnol. 9(21):  

3163-3166. 

13- Al-Salihy, Sh. R. (2011). Identification of Healthcare-associated and 

community-associated methicillin-resistant Staphylococcus aureus isolates. M.Sc. thesis. 

College of Medicine/ Baghdad University. 

14- Bauer, A.W.; Kirby, W.M.M. and Sherris, J.C. (1966). Antibiotic susceptibility 

testing by standardized single disk method. Am. J. Pathol. 45:493-496. 

15- National Committee for Clinical and Laboratory Standard (NCCLS). (2000). 

Performance standards for antimicrobial disk susceptibility test: approved standard M2-A7, 

7
th
 edition. Pennsylvania.  

16- Sforcin, J.M.; Fernandes,A. J.; Lopes, C. A.; Bankova, V. and Funari, S. R. 

(2000). Seasonal effect of Brazilian propolis antibacterial activity. J.Ethnopharmacol. 73(1-2): 

243-249.   

17- Geo, F.; Karen, C.; Janet, S. and Stephen, A. (2007). Antimicrobial 

chemotherapy, measurement of antimicrobial activity. In: Jawetz, Melinick and Adelberg’s 

Medical Microbiology, 24
th
 edition, McGrew Hill Companies. USA. P. 168. 

18- Hardie, J. M. (1982). The Microbiology of dental caries. Dental Uptake. 9:199-

208. 

19- Holloway PJ (1983). The role of sugars in the etiology of dental caries. J. Dent. 

11: 189-213. 

20- Hasan, A.S.; Al-Dulaimi, A.A. and Abdul-Jabbar, S. (2007). Nasal carriage of 

Staphylococcus aureus among healthy population in Diyala. J.  Al-Nahrain. Univ. 10(2): 77-

80. 

21- Sivaraman, K.; Venkataraman, N. and Cole, A.M. (2009). Staphylococcus aureus 

nasal carriage and its contributing factors. Future Microbiol. 4:999-1008. 

22- Aas, J.A.; Griffen, A.L.; Dardis, S.R.; Lee, A.M.; Olsen, I.; Dewhirst, F.E.; 

Leys, E.J. and Paster, B.J. (2008). Bacteria of dental caries in primary and permanent teeth in 

children and young adults. J. Clin. Microbiol. 46(4): 1407-1417. 

23- Fani, M.M.; Kohanteb, J. and  Dayaghi, M.  (2007). Inhibitory activity of 

garlic Allium sativum extract on multi drug resistant S.mutans. J. Indian Soc. Pedad. Prev. 

Dent. 25(4): 164-168. 

24- Tao, S.M. and Yim, M.C. (2001). In vitro antimicrobial activity of four diallyl 

sulphides occurring naturally in garlic and Chinese leek oil. J. Med. Microbiol. 50: 646-649. 

25- Tynecka, Z. and Gos, Z. (1975). The fungistatic activity of garlic (A. sativum) 

in vitro. Ann. Univ. Mariae Currie skoldowaska sect D. Med. 30: 5-13. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sivaraman%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Venkataraman%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cole%20AM%22%5BAuthor%5D

