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ABSTRACT 

 

Objectives of this study were to screening for the antimicrobial activity of lactic acid 

bacteria, to identify the species of the lactic acid bacteria, and to determine its 

minimum inhibitory concentration. Four isolates of unknown bacteria were obtained 

from Mycology Laboratory, Department of Microbiology, Faculty of Biotechnology 

and Biomolecular Science, UPM. All of the isolates were cultured from four 

different sources. Among the four isolate, three were observed as Saccharomyces 

cerevisae or yeast due to its gram stain morphology which is has budding like 

structure. On the other hand, Y1 show rod shape morphology and gram positive due 

to its purple colour. Screenings of antimicrobial activity of Y1 show that the growth 

of Listeria monocytogenes and Escherichia coli were inhibited by the bacteria. Set of 

biochemical test was done for Y1 only and Y1 was identified as Lactobacillus sp.. 

Critical dilution method determined that the arbitrary unit of the bacteria supernatant 

inhibit both Listeria monocytogenes and Escherichia coli were at 20 AU/mL. With 

regard to the antibacterial effect of the lactobacilli strains in this study, they may 

help in the treatment of Listeria monocytogenes and Escherichia coli associated 

diseases and can be applied as a biological preservative in the food industry. 
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ABSTRAK 

 

Matlamat kajian ini adalah untuk mengenal pasti spesis bakteria asid laktik,untuk 

menentukan kebolehannya untuk menghasilkan tindak balas antimicrobial, dan untuk 

menentukan kepekatan minimum yang diperlukan untuk merenjat pertumbuhan 

bakteria lain. Empat bakteria yang dipencilkan telah didapati daripada Makmal 

Mikologi, Jabatan Mikrobiologi, Fakulti Bioteknologi dan Sains Biomolekul, UPM. 

Keempat-empat bakteria dikulturkan daripada empat sumber yang berbeza. Daripada 

empat isolat, tiga isolat, iaitu Y2,Y3, dan Y4 telah dilihat sebagai Saccharomyces 

cerevisae atau yis memandangkan bentuk morfologinya semasa ujian gram stain 

menunjukkan ianya mempunyai struktur budding. Manakala Y1 pula dilihat 

mempunyai struktur seperti rod dan mempunyai warna ungu.. Aktiviti 

antimikrobialnya pula dilihat berkesan untuk mernjat dua spesis patogen iaitu 

Listeria monocytogenes and Escherichia coli. Satu set ujian biokimia telah dilakukan 

terhadap Y1 dan Y1 telah dikenal pasti sebagai Lactobacillus sp. Teknik pencairan 

kritikal telah menentukan bahawa unit arbitrari untuk supernatant bakteria ini untuk 

merenjat pertumbuhan Listeria monocytogenes dan Escherichia coli adalah pada 

skala 20 AU/mL. Berdasarkan kebolehupayaan strain lactobacilli dalam kajian ini 

untuk merenjat bakteria, mungkin ianya boleh digunakan untuk membantu dalam 

rawatan  penyakit berkaitan Listeria monocytogenes dan Escherichia coli dan boleh 

diaplikasikan sebagai penjerukan biological dalam industry pemakanan 
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CHAPTER 1 

 

INTRODUCTION 

  

1.0 Research Background 

 

The markets of healthy food product nowadays are using lactic acid bacteria 

due to its ability to improve in balance and activity of the intestinal microflora. And 

approximately 70% of lactic acid produced is used in the food industry because of its 

role in the production of yogurt and cheese (Salminen et al., 1993). In the co-

fermentation of Streptococcus thermophilus and Lactobacillus bulgaricus, yoghurt is 

produced as the main product (Castillo et al., 2013). On the other hand, in the 

manufacture of cheese the pH decrease consequent to lactic acid release triggers the 

aggregation of casein micelles (Castillo et al., 2013). 

 

Pathogens are bacteria that can be harmful toward the host. An example of 

pathogenic bacteria is Listeria monocytogenes. It is Gram-positive bacteria with non-

sporulating bacillus shape and can be isolated from a range of sources including 

vegetables, processed foods, dairy products, silage and soils (Albano et al.,2007; 

Alsheikh et al., 2012).  Listeria monocytogenes can cause diseases such as 

meningoencephalitis, sepsis, abortion, and gastroenteritis in humans and several 

species of animals (Buchrieser et al., 2011). Another example pathogen that is well 

known is Escherichia coli.  Human infection with EHEC has been associated with 

consuming food that is contaminated or contact with farm animal (Bach et al., 2002). 

People that was infected with this bacteria may suffer several disease such as 

neonatal meningitis, urinary tract infections and gastrointestinal diseases (infantile 

and sporadic diarrhea, traveler‟s diarrhea) (Bach et al., 2002). 
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In this study, I conducted a research on the antimicrobial activity of lactic 

acid bacteria toward pathogenic bacteria. In this experiment, several lactic acid 

bacteria were obtained from yoghurt. Lactic acid bacteria were isolated by culturing 

the yoghurt on top of MRS agar. Several pathogens were chosen to test the 

antimicrobial activity of the lactic acid bacteria. After that, the minimum inhibitory 

arbitrary unit of the lactic acid bacteria is determined. The lactic acid bacteria that 

have antimicrobial activity will be identified later on by biochemical test and Gram 

staining.  

 

1.2 Hypothesis 

Lactic acid bacteria from yoghurt may contain antimicrobial activity. 

1.3 Objectives  

1. To identify the lactic acid bacteria that has the antimicrobial activity against 

pathogenic bacteria. 

2. To determine the critical dilution of the lactic acid bacteria isolate towards 

food pathogenic bacteria 

3. To identify the genus of the lactic acid bacteria that has the antimicrobial 

activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

32 
 

REFERENCES 

 

 

Adesogan, A. T., Salawu, M. B., Ross, A. B., Davies D. R. and Brooks, A. E. (2003). 

Effect of Lactobacillus buchneri, Lactobacillus fermentum, Leuconostoc 

mesenteroides inoculants on the fermentation, aerobic stability and nutritive 

value of crimped wheat grains. Journal of Dairy Science, 86: 1789-1796. 

 

Adetunji, V.,O, and Adegoke, G.,O.,  (2007). Bacteriocin and cellulose production 

by Lactic acid bacteria isolated from West African soft Cheese. African Journal 

of Biotechnology, 6: 2616-2619.  

 

Alampreese, C., Foschino, R., Rossi, M., Pompei, C. and Savani,  L. (2002). Survival 

of Lactobacillus johnsonii La1 and influence of its addition in retail-

manufactured ice cream produced with different sugar and fat concentrations.Int 

Dairy J, 12(2): 201–208. 

 

Albano, H., Oliveira, M., Aroso, R., Cubero, N., Hogg, T. and Teixeira, P. (2007). 

Antilisterial activity of lactic acid bacteria isolated from „„Alheiras‟‟ (traditional 

Portuguese fermented sausages): in situ assays. Meat Sci. , 76 (4):796-800. 

 

Alsheikh, A. D. I.,  Mohammed, G. E. and Abdalla, M. A., (2012). First isolation and 

identification of Listeria monocytogenes from fresh raw dressed broiler chicken 

in Sudan. Res. J. Microbiol. ,7 (6): 319-326. 

 

Anne, V., Susan, R. and Douwe ,V. S. (2004) Antimicrobial efficacy of Lactococcal 

Bacteriocin for the Development of microbiologically stable Beer. Journal of 

Industries and Breweries, 11(3): 181-188.  

 

Annuk, H., Schopetova, J., Kullisaar, T., Songisepp, E., Zilmer, M. and Milelsaar, 

M., (2003). Characterization of intestinal lactobacilli as putative probiotic 

candidates. J. Appl. Microbiol., 94: 403–412. 

 

Ayad, E. H. E., Nashat, S., EI-Sadek, N., Metwaly, H. and Soda, M. E. (2004). 

Selection of wild Lactic acid bacteria isolated from traditional Egyptian dairy 

products according to production and technological criteria. Food 

Microbiology, 21: 715 - 725. 

 

Bach, S.J., McAllister, T.A., Veira, D.M., Gannon, V.P.J. and Holley, R. A. 

(2002).Transmission and control of Escherichia coli O157:H7 – a review . Can 

J Anim Sci, 82: 475–90. 

 

Black, E. P., Kelly, A. L. & Fitzgerald, G. F. (2005) .The combined effect of high 

pressure and nisin on inactivation of microorganisms in milk. Innov. Food Sci. 

Emerg. Technol. ,6: 286–292. 

 

Brashears, M. M., Amezquita, A. and Jaroni,D. (2005).Lactic acid bacteria and their 

uses in animal feeding to improve food safety . Adv.Food Nutr.Res., 50:1-31 

 



© C
OPYRIG

HT U
PM

33 
 

Buchrieser, C., Rusniok, C., Garrido, P., Hain, T., Scortti, M., Lampidis, R., K€arst, 

U., Chakraborty, T., Cossart, P., Kreft, J., Vazquez-Boland, J. A., Goebel, W. 

and Glaser, P. (2011). Complete genome sequence of the animal pathogen 

Listeria ivanovii, which provides insights into host specificities and evolution of 

the genus Listeria. J. Bacteriol. , 193, 23:6787-6788. 

 

Cappuccino, J., and Sherman., N., (2005). Microbiology: A Laboratory Manual. San 

Francisco, United States of America: Pearson Education Inc. 

 

Castillo, Martinez, F. A., Marcos, Balcunas, E., Manuel, Salgado, J., Manuel, 

Dominguez, Gonzalez,  J., Convertii, A., and Pinheiro, de Souza, Oliviera, R. 

(2013). Lactic acid properties, applications and production: A review. Trends in 

Food Science & Technology, 30: 70-83 

 

Chauviere, K., Carr, F., Hill, J. and Maida, N. (1997). The Lactic acid bacteria: A 

Literature Survey. Critical Reviews, 29: 126-135. 

 

Chen, H., and Hoover, D.G. (2003). Bacteriocins and their food applications. Compr. 

Rev. Food Sci. Food Saf. 2 : 82–100. 

 

Collins, J. W.,  La, Ragione, R. M. and Woodward, M. J., (2009) . L.E.J. Searle: 

Application of Prebiotics and Probiotics in Livestock. In: Prebiotics and 

Probiotics Science and Technology,D. Charalampopoulos, R.A. Rastall (Eds.). 

Springer Science Business Media B.V., New York, NY, USA :1123–1192.  

 

Crow, V.  L., Coolbear, T., Holland, R., Pitchard G. G. and Martley, F. G. (1993). 

Starters as finishers: Starter properties relevant to cheese ripening. International 

Diary Journal, 3: 423-460. 

 

Daechel, M. A. (1989). Antimicrobial substances from lactic acid bacteria for use as 

food preservatives. Food Technol. 43:164–167. 

 

De, Vuyst, L., and Vandamme, EJ., (1994). Bacteriocins of Lactic Acid Bacteria: 

Microbiology.Genetics and Applications. Blackie Academic and Professional, 

London. 

 

De, Vuyst, L. and Vandamme, EJ. (1994). Nisin, a lantibiotic produced by 

Lactococcus lactis subsp. lactis: properties, biosynthesis, fermentation and 

applications. In: De Vuyst L, Vandamme EJ, eds.  Bacteriocins of lactic acid 

bacteria. Blackie Academie and Professional:151-223. 

 

Delves-Broughton, J., (1990).  Nisin and its uses as a food preservative. Food Tech., 

44:100-117.  

 

Gänzle, M. G. and Vogel, R. F. (2003).  Studies of the mode of action of 

reutericyclin. Appl. Environ. Microbiol., 69 : 1305–1307. 

 

García-Ruiz, A, Moreno-Arribas, M. V., Martínez-Rodriguez, A. J., Pueyo, E., and 

Bartolomé, B. (2008). Potential of phenolic compounds for controlling lactic 



© C
OPYRIG

HT U
PM

34 
 

acid bacteria growth in wine. Food Control, 19(9):835-841.  

 

Gardiner, G, Ross R. P., Collins, J. K., Fitzgerald, G. and Stanton, C. (1998). 

Development of a probiotic cheddar cheese containing human-derived 

Lactobacillus paracasei strains. Appl Environ Microbiol, 64(6),:2192–2199. 

 

Gilliland, S. E. and Walker, D.K. (1990). Factors to consider when selecting a 

culture of Lactobacillus acidophilus as a dietary adjunct to produce a 

hypocholesterimic effect in humans. Journal of Dairy Science, 73: 905 - 911.  

 

Hagen, M. and Narvhus, A. (1999). Production of ice cream containing probiotic 

bacteria. Milchwissenschaft, 54(3): 265–268 

 

Hekmat, S. and Mcmahon, D. J. (1992), Survival of Lactobacillus acidophilus and 

Bifidobacterium bifidum in ice cream for use as a probiotic food. J Dairy Sci, 

75(6): 1415–1422 

 

Jack, R. W., Tagg, J. R., and Ray, .B. (1995) Bacteriocin of Gram-positive. 

Microbiol Rev., 59:171-200 

 

Jyoti, B., Suresh, A. K. and Venkatesh, K.V. (2003). Diacetyl production and growth 

of Lactobacillus rhamnosus on multiple substrates. World J. Microbiol. 

Biotechnol., 19 : 509–515. 

 

Khalid, F.,  Siddiqi, R., and Mojgani, N. (1999). Detection and characterization of a 

heat stable bacteriocin produced by a clinical isolate of Lactobacilli. Medical 

Journal of Islamic & Academy of Sciences, 12(3): 67-71. 

 

Khalid, K. (2011). An overview of lactic acid bacteria. International Journal of 

Biosciences, 1: 1-13 

 

Khalil, R., Yasser, E., Fathima, D. & Sanaa, O. (2011). Isolation and partial 

characterization of a bacteriocin produced by Bacillus megaterium. Pakistan 

Journal of Nutrition, 8(3): 245-250. 

 

Klaenhammer, T. R. (1988). Genetics of bacteriocins produced by Lactic acid 

bacteria. FEMS Microbiology Reviews, 12: 39 - 85. 

 

Ko, S. H. and Ahn, C. (2000). Bacteriocin production by Lactococcus lactis KCA 

2386 isolated from white kimchi. Food Science and Biotechnology, 9: 263 - 

269.  

 

Kuleasan, H. and Çakmakçi, M. L. (2002). Effect of reuterin produced by 

Lactobacillus reuteri on the surface of sausages to inhibit the growth of Listeria 

monocytogenes and Salmonella spp.. Nahrung/Food  46 :408–410. 

 

Leroy, F. and De, Vuyst, L. (2004). Lactic acid bacteria as functional starter cultures 

for the food fermentation industry. Trends in Food Science & Technology , 

15:67–78. 

 



© C
OPYRIG

HT U
PM

35 
 

Leroy, F., Verluyten, J., and De Vuyst, L., (2006).  Functional meat starter cultures 

for improved sausage fermentation. Int. J. Food Microbiol., 106 : 270–285. 

 

Lindberg, A., Christiansson, A., Rukke, E., Eklund, T. and Molin, G. (1996), 

Bacterial flora of Norwegian and Swedish semi-hard cheeses after ripening, 

with special references to Lactobacillus. Neth Milk Dairy J, 50(4):563–572. 

 

Lindgren, S.  E. and Dobrogosz, W. J. (1990). Antagonistic activities of lactic acid 

bacteria in food and feed fermentations. FEMS Microbiol. Rev., 87:149–164. 

 

Marie-Helene, C., Vanessa, L., Marie-Francoise B. C., Sylvie, H. and Alain, L. S. 

(1997). Antibacterial effect of Lactobacillus acidophilus. American Society of 

Microbiology: 1046-1052. 

 

Marshall, V. (1986). The microflora and production of fermented milks. In: M R 

Adams, Micro-organisms in the Production of Food. Progress in Industrial 

Microbiol, Elsevier, Amsterdam, 23: 1–44 

 

Mauriello, G., De, Luca, E., La, Storia, A., Villani, F., and Ercolini, D. (2005) . 

Antimicrobial activity of a nisin-activated  plastic film for food packaging. Lett. 

Appl. Microbiol. , 41: 464–469. 

 

Mayr-Harting. A, Hedges.A and Berkeley.R.C.W. (1972). Methods for Studying 

Bacteriocin. In” Method in Microbiology” (T. Bergen and J. R Norris. Eds), 

Academic Press, Inc., London, 7A : 315-422.  

 

Mechai, A. and Kirane, D. (2008). Antimicrobial activity of autochthonous Lactic 

acid bacteria isolated from Algerian traditional fermented milk “Raib”. African 

Journal of Biotechnology, 7(16): 2908-2914.  

 

Metchnikoff,  E. (1907). Essaises Optimiste, Paris, Maloine. 

 

Nannelli, F., Claisse, O., Gindreau, E., de Revel., G., Lonvaud-Funel, A., and Lucas, 

P. M. (2008). Determination of lactic acid bacteria producing biogenic amines 

in wine by quantitative PCR methods. Lett Appl Microbiol.:47(6):594-599 

 

Nowroozi, J., Mirzaii, M. and Norouzi, M. (2004). Study of Lactobacillus as 

probiotic bacteria. Iranian Journal of Public Health, 33: 1-7. 

 

Orberg,, P. K. and Sandline, W. E. (1985). Survey of antimicrobial resistance in 

lactic Streptococci. Applied Environmental Microbiology, 49: 538 - 542. 

 

Piva, A. and Headon, D. R. (1994). Pediocin A, bacteriocin produced by 

Pediococcus pentosaceus. Microbiology, 140: 697-702. 

 

Reid, G. (2008). Probiotic lactobacilli for urogenital health in women. J. Clin. 

Gastroenterol. (Suppl. 3), 42: 234–236. 

 



© C
OPYRIG

HT U
PM

36 
 

Rodríguez, JM, Martínez, MI. and Kok, J. (2002). Pediocin PA-1, a wide-spectrum 

bacteriocin from lactic acid bacteria. Critical Reviews in Food Science and 

Nutrition, 42: 91–121. 

 

Salminen, S., Ouwehand, A., Wright, A., V., and Daly, C. (1993). Future aspects of 

research and product development of lactic acid bacteria. Lactic acid bacteria 

microbiological and functional aspects : 429-432.  

 

Saranraj, P., Naidu, M. A. and Sivasakthivelan, P. (2013). Lactic Acid Bacteria and 

its Antimicrobial Properties: A Review. International Journal of 

Pharmaceutical & Biological Archives, 4(6): 1124 – 1133 

 

Saxelin, M., Grenov, B., Svensson, U., Fonden, R., Reniero, R. and Mattila-

Sandholm, T. (1999), The technology of probiotics.Trends Food Sci Technol, 

10(12): 387–392. 

 

Scheele, N. (1789). Activity of plantaracin SA6, a bacteriocin produced by 

Lactobacillus plantarum SA6 isolated from fermented sausages. Journal 

Applied Bacteriology, 28: 349 - 388. 

 

Schnürer, J. and Magnusson, J. (2005). Antifungal lactic acid bacteria as 

biopreservatives. Trends in Food Science & Technology, 16:70–78. 

 

Sorbino-López, A. and Martín-Belloso, O. (2006). Enhancing inactivation of 

Staphylococcus aureus in skim milk by combining high-intensity pulsed electric 

fields and nisin, J. Food Prot., 69: 345–353. 

 

Sozzi, T. and Smiley, M. B. (1980). Antibiotic resistances of yogurt starter cultures 

Streptococcus thermophilus and Lactobacillus bulgaricus. Applied 

Environmental Microbiology, 40: 862-865. 

 

Speck, M. L. (1975). Market outlook for acidophilus food products. Cultured Dairy 

Products J, 10(4): 8–10. 

 

Suskovic, J., Kos, B., Beganovic, J., Lebos, P. A., Habjanic, K. and Matosic, S. 

(2010). Antimicrobial Activity of Lactic Acid Bacteria. Food Technol. 

Biotechnol.,48 (3): 296–307 

 

Svensson, U. (1999). „Industrial perspectives‟ in Tannock GW, Probiotics: A critical 

review.Wymondham, Horizon Scientific Press: 57–64. 

 

Tagg, J. R., Asdnan, S., Dajani, Wannamaker and Lewis, W. (1976). Bacteriology 

Reviews, 40: 722. 

 

Vanderbergh, P. A. ( 1993) . Lactic acid bacteria, their metabolic products and 

interference with microbial growth. FEMS Microbiol. Rev., 12 :221–238. 

 

Zhou, N., Zhang, J. X., Tan, M. T., Wang, J., Guo, G., and Wei, X. Y. (2012). 

Antibiotic resistance of lactic acid bacteria isolated from Chinese yogurts. J. 

Dairy Sci., 95 :4775–4783 




