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ABSTRACT 

Probiotic products are one of solution in order to treat and prevent foodborne disease. The 
efficiency of probiotic in dairy milk products in inhibiting and killing Escherichia coli Ol 57:H7, Vibrio 
cholera, Bacillus Cereus and Listeria monocytogenes has not been fully elucidated. These foodborne 
become problematic because theirs resistance towards antibiotics. Consumption of probiotics in daily 
life can help in improving bowel diseases lead to treat foodborne disease and food safety in food 
industry. The main objectives of this study to prove the antimicrobial potential of probiotics strains 
from different source of dairy milk against pathogenic bacteria. Eight brand of probiotic dairy milks 
was compared. Seven of eight probiotic dairy milks products showed bacteriostatic properties against 
four strains of foodborne pathogens. Among the tested commercial probiotics products, Yakult and 
Vitagen showed the most among highest zone of inhibition probiotic in dairy milk products by having 
6 mm to 7 mm inhibition zone compared to the control and both show antimicrobial activity. Only 
Cheddar cheese did not show any antimicrobial properties against foodborne pathogen tested. 
Therefore, probiotic is good use in the treat and prevent foodbome disease. 

Keywords: antimicrobial activity, probiotic, foodborne pathogens, inhibition zone, bacteriostatic 

ABSTRAK 

Produk probiotik adalah salah satu penyelesaian untuk merawat dan mencegah penyakit bawaan 
makanan. Kecekapan probiotik dalam produk susu tenusu dalam' menghalang dan membunuh 
Escherichia coli 0157: H7 Vibrio cholera, Bacillus Cereus dan Listeria monocytogenes belum 
dijelaskan sepenuhnya. Kuman makanan ini menjadi masalah kerana mereka menentang antibiotik. 
Penggunaan probiotik dalam kehidupan seharian dapat membantu dalam mengurangkan penyakit usus 
membawa kepada merawat penyakit dan keselamatan makanan dalam industri. Objektif utama kajian 
ini untuk membuktikan potensi antimikrob probiotik dari sumber susu susu yang berbeza terhadap 
bakteria berbahaya. Lapan jenama susu tenusu probiotik dibandingkan. Tujuh daripada Japan produk 
susu susu probiotik memperlihatkan sifat bakteriostatik terhadap empat jenis kum yang dilahirkan oleh 
makanan. Antara produk probiotik komersial yang diuji, Yakult dan Vitagen menunjukkan yang paling 
tinggi di kalangan zon perencatan probiotik yang paling tinggi dalam produk susu tenusu dengan 
mempunyai zon hamburan 6 mm hingga 7 mm berbanding dengan kawalan dan kedua-duanya 
menunjukkan aktiviti antimikroba. Hanya keju Cheddar tidak menunjukkan apa-apa sifat antimikrobik 
terhadap kuman yang dikaji. Oleh itu, probiotik adalah penggunaan yang baik dalam merawat dan 
mencegah penyakit bawaan makanan. 

Kata kunci: aktiviti antimikrobial, probiotik, patogen yang dilahirkan makanan, zon perencatan, 
bakteriostatik 
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CHAPTER 1: INTRODUCTION 

Probiotic products are one of solution in order to treat and prevent foodborne disease. 
A 

Probiotic are as live microorganisms which when administered in adequate amounts confer a 
~ 

health benefit on the host, according to Food and Agriculture Organization of the United 

Nations World Health Organization (Kechagia et al., 2013). Probiotics are proving to have 

roles in diarrheal prevention and control after antibiotic treatment(Amara & Shibl, 2015). 

Symptom of having foodborne illness are most common are diarrheal, vomiting, abdominal, 

cramps, headache and nausea. Foodborne pathogen has been related with microorganisms like 

bacteria, fungi, viruses and parasites which associated causes foodborne illness (Abdul 

Mutalib, Syafinaz, Sakai, & Shirai, 2015). According to world health organization, foodborne 

diseases defined as illness of infectious or toxic nature that causes by consumption of 

contaminated food or water(Addis & Sisay, 2015). Listeria monocytogenes, Bacillus cereus, 

Vibrio cholera and Escherichia coli 0157: H7 are among four types of foodborne pathogenic 

bacteria that major causes offoodborne illness and one of the public health concern worldwide. 

It is most Escherichia coli species, Listeria species, Vibrio species and Bacillus species are 

capable to cause diarrheal illness (Kim et al., 2015). 

Escherichia coli species are among harmless and those that produce verocytotoxin, 

verocytotoxin-producing E.coli, can cause severe illness. Escherichia coli 0157: cause severe 

diarrheal and kidney damage. Listeria monocytogenes is present all around in the environment 

and eating foods containing high levels of L.monocytogenes is generally the cause of illness 

vulnerable groups such as pregnant women. Vibrio cholera are deadly disease which is often 

fatal enter the human body as a result of eating infected fish which then cause symptoms which 

poisoning such as nausea, vomiting and diarrhoea. Bacillus cereus is bacteria that produces 

toxins and these toxins can cause two types of illness diarrheal and emetic toxin, by nausea and 

vomiting. 
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Probiotics dairy milk products are one such alternative that are supplemented to the host 

where largely species of Lactobacillus, Bifidobacterium and Saccharomyces (S, Raja, 

Ravikumar, & Carvalho, 2013). The field of probiotics has made alternative for food industry 

for food preservation (Nath, Chowdhury, & Dora, 2015). Using lactic acid bacteria and 

antimicrobial compound that have property of biopreservation as nutritional qualities in order 

to extended shelf life of food storage (Galvez, Grande Burgos, Lucas Lopez, & Perez Pulido, 

2014). Capability oflactic acid bacteria to against pathogen cause probiotic to be more known 

as its antimicrobial metabolites such bacteriocin and hydrogen peroxide(Tharmaraj & Shah, 

2009). 

Even there have many and good understanding about the benefits of probiotics, there are 

no studies regarding probiotics tested sample against Listeria monocytogenes, Bacillus cereus, 

Vibrio cholera and Escherichia coli 0157: H7. There is only few information has been 

published related to the probiotics dairy milk products against Staphylococcus aureus, 

Pseudomonas aeruginosa, Salmonella typhi and Candida albicans (Chuayana Jr., Ponce, 

Rivera, & Cabrera, 2003). 

The antimicrobial activity of scientifically important probiotic bacteria as starter cultures 

and it is the main ingredients in fermented food nowadays. This activity has been attributed to 

the production of metabolites such as lactic acids. The potential probiotic bacteria primarily 

used as alternative antimicrobial strategy for continuously increasing problem with antibiotic 

resistance. Recombinant probiotics with antimicrobial peptides is a strategy to improve health 

problem especially for immunocompromised patients. Production of antimicrobial peptides 

such as bacteriocin which are highly specific antibacterial proteins which are produced by 

strains of specific bacteria and showed broad range of antibacterial activity 

2 



This study, antimicrobial activity of probiotics from dairy milk products against foodborne 

pathogens were conducted to 

1. To prove the antimicrobial potential probiotic strains of probiotics from Dairy 

Milk Products against foodbome pathogens. 

2. To compare antimicrobial activity from different source of commercial dairy 

milk products against Listeria monocytogenes, Bacillus cereus, Vibrio cholera 

and Escherichia coli 0157: H7. 

3. To identify probiotic strains that have antimicrobial activity against pathogenic 

bacteria tested. 
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CHAPTER 2: LITETRA TURE REVIEW 

2.1 Probiotics 

Lilley and Stillwell describe probiotics in-1965 and they explain that, probiotics are the 

substances secreted by microorganism, which stimulate the growth of other organism (Tandon 

et al., 2015).According to Fuller, probiotic is alive microbial feed supplement, which 

beneficially affects the host animal by improving its intestinal microbial balance (Cha, Chung, 

Kim, Lee, & Ha, 2011). Probiotics are living microorganism that present in food supplement, 

which bring benefits towards host or consumer by sustaining or improving theirs 

gastrointestinal balance (Govender et al., 2014). Probiotics is an incentive for effective 

treatment of serious diarrheal in kids and it prevent of diarrheal that associated with antibiotics. 

Probiotics which known as health promoting sustainable microorganism and exhibit helpful 

effect on the on human health which improving the intestinal microflora balance (Mohan, 

Quek, Gutierrez-Maddox, Gao, & Shu, 2017).Probiotic can produce various type of 

compounds and have antimicrobial properties, which have potential in inhibit the growth of 

pathogens (Mathipa & Thantsha, 2017). Probiotic are mostly bacteria that play important role 

in digestion and immunity such as acidophilus, lactobacillus casei, bi.fidobacterium bi.fidum, 

bifidobacterium longum and saccharomyces boulardii. They are among strains that responsible 

for keeping the digestive system run wisely (Verna & Lucak, 2010). Probiotic had incorporate 

into various type of food by showing its potential as health promoting organism (Nagpal et al., 

2012).Probiotics are described as alive microorganism in food ingredients that bring beneficial 

to health in food manufacturing industries (Nagpal et al., 2012). Probiotic presence in 

fermented food, cultured drinks and medical supplements as an alternative to keep consumers 

gut healthy. It was base for help to stimulate the natural enzymes and aids keep processes that 

keep their digestive organs functioning properly (Parvez, Malik, Ah Kang, & Kim, 2006). In 

order to survive in Gastrointestinal system, probiotic bacteria need to have potential and 
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capability in withstand acidic condition, optimum temperature and certain concentration of 

bile salt (Sahadeva et al., 2011). Antimicrobial properties of probiotics shown ability as starter 

culture in production of fermented food and control foodbome pathogen. It had been 

demonstrated to be effective in antagonizing foodbome pathogen and there are challenges exist 

in the characterization of antimicrobial ability of probiotics (Tharmaraj & Shah, 2009). 

2.1.lProbiotic Dairy Milk 

Dairy milk products are functional food products that rich in nutrients and famous in market. 

It consumed by everyone from different age (Supachaturat,2017). Due to innovations and 

technology, there are development of dairy milk products that contains probiotic strains(Boza 

mendez,, 2012). Dairy milk products are type of food that can improve, protect and sustain 

systems of defence against different aggressions (Ting & Decosta, 2009). Probiotics can be 

ingested as food .Consumption of probiotic food daily can enhance health condition and main 

role in maintaining healthy life for human (Kechagia et al., 2013 ). Humans nowadays consume 

probiotics as minor supplement due to stress in facing chemicals, Genetic Modified Organisms 

(GMOs ) products which kills the intestinal microflora(Papadimitriou et al., 2015). Most 

probiotics strains such as Lactobacillus and Bifidobacterium species that are lactic acid bacteria 

are widely used in fermentation of dairy milk products(Fijan, 2014). Dairy milk products such 

as yogurt, cheese, ice creams and kefir are tyoes of pro biotic (Mahantesha et al., 2015). Dairy 

milk products that with probiotic have potential to improve gut microbiota and have 

immunomodulatory effect (Foligne et al., 2010). 

2.1.2 Probiotics Strains 

There were many of species of Lactobacillus strains such as Lactobacillus reuteri, 

Lactobacillus acidophillus and Lactobacillus bulgaris (Reid & Reid, 1999). Different probiotic 

products contain different probiotic strains which are potentially favourable health effects (Shi, 

Balakrishnan, Thiagarajah, Mohd Ismail, & Yin, 2016). For example, L. reuteri NCIMB 30242 
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is not equal to another probiotic product that contains another strain of L. reuteri DSM 17938. 

Probiotics strains have differ species and genus which have various type of benefits towards 

human health (Lukjancenko, Ussery, & Wassenaar, 2012). Probiotics strains not all have the 

same properties and certain strains offer a naturally higher acid-resistance, which increases 

their chance of surviving your stomach (Campana, Van Hemert, & Baffone, 2017). The 

primary probiotic bacteria associated with dairy products have been Lactobacillus 

acidophilus, Lactobacillus casei and bifidobacteria. Other lactobacilli include L. reuteri and 

L. plantarum. Bifidobacterium species include longum, adolescentis,animalis, bifidum, 

breve infantis, and lacti (Papadimitriou et al., 2015). For example, L.casei is a transient 

bacterium in the human body. L. casei studies show significant improvements in immunity, 

allergies, cholesterol levels and digestion. This strains were examined for their potential use in 

new probiotic fermented milks by evaluation of their technological performance (Morishita, 

Fukada, Shirota, & Yuira, 1974). 

2.2 Foodborne Pathogens 

Foodbome pathogens were a major threat to food safety. Most illness caused by infection by 

microbial pathogens that have entered the food chain at some point from farm to fork. This 

illness can also be caused by microbial or chemical that have contaminated food (Udakis, et., 

2010). In this study, four types of bacteria used in identifying the antimicrobial activity, which 

are Listeria monocytogenes, Bacillus cereus, Vibrio cholera and E.coli 0157: H7, 

2.2.1 Listeria monocytogenes 

Listeria monocytogenes is a Gram-positive, non-spore forming rod with flagella. There are 

approximately 1,600 Listeriosis cases reported annually in the United States. In 2011, 

contaminated cantaloupes caused 30 deaths and infected 146 persons with four outbreak 

associated strains of L. monocytogenes. L. monocytogenes has previously contaminated a wide 
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variety of foods. In Malaysia, there has been no reported cases of food borne listeriotic and this 

absence may be due to no recognition of the condition. There are recent regarding 
®l 

L. monocytoenes in Malaysia. Prevalence and quantification of L. monocytogenes in chicken 
~ 

offal at the retail level in Malaysia is study of presence of L. monocytogenes in chicken offal 

samples may indicate that chicken offal can act as a possible vehicle for the occurrence of 

food borne listeriosis (Kuan et al., 2013). 

2.2.2 Vibrio cholera 

Vibrio is a Gram-negative, motile, straight or curved rod-shaped bacterium. Three Vibrio 

species are responsible for most foodborne infections, Vibrio cholera .There have been over 

200 confirmed cases of V. cholera. It is likely many cases of V. cholera infection are 

unreported. Outbreaks normally occur during warmer months and often along the coast. 

Seafood is the most common food group associated with Vibrio contamination. A cholera 

outbreak in Terengganu, Malaysia, in November 2009 was caused by 2 El Tor V, 

cholera variants resistant to typical antimicrobial drugs(Teh et al., 2012). Evidence of 

replacement of treatable V. cholera infection in the region with antimicrobial-resistant strains 

calls for increased surveillance and prevention measure (Teh et al., 2012). 

2.2.3 Bacillus cereus 

Bacillus cereus is a Gram-positive, aerobic, spore-forming, rod-shaped bacterium. Food 

poisoning caused by B. cereus may occur when food are prepared and held without adequate 

refrigeration for several hours before serving. This organism causes two distinct types of food 

poisoning: a diarrheal type caused by a large molecular weight protein, and an emetic type 

caused by a low molecular weight, heat-stable peptide. Food previously contaminated with 

Bacillus cereus include raw and processed meat. stews. pies, soups, vegetables, custard and 

raw and processed foods. Waterborne Food Poisoning Outbreak of by B.cereus in Primary 
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School Sabah, East Malaysia. Food poisoning outbreak occurred in a primary school that never 

reported any incident before (Mihat, 2017). 

2.2.4 Escherichia coli 0157: H7 ~ 

Escherichia coli are Gram-negative, facultative anaerobe, rod-shaped bacteria. E. coli 

commonly found in the intestine of humans and warm-blooded animals. Most strains of E. coli 

are not pathogenic and presence of E. coli in food is an indicator of faecal contamination. E. 

coli OJ 57:H7 is one of thousands of serotypes of E. coli. The testing done to distinguish E. 

coli O 157 :H7 from its other E. coli counterparts is call serotyping. E. coli O 157 :H7 first 

recognized as a pathogen in 1982 during an investigation into an outbreak of hemorrhagic 

colitis associated with consumption of hamburgers from a fast food chain restaurant. There are 

study regarding detection of E. coli O157:H7 in the Beef Marketed in Malaysia. Twelve strains 

of Escherichia coli O157:H7 were isolated from 9 of 25 beef samples purchased from retail 

stores in Malaysia (Radu et al., 1998). 

2.3 Agar Disk Diffusion Method 

Most clinical microbiology laboratories in the United States had adopted the disk diffusion 

method for determining susceptibility of bacteria to antimicrobials. Each lab modified the 

procedure to suit its own needs, which included using different types of media, inoculum 

concentration, incubation time, incubation temperature, and concentration of the antimicrobial 

compound. Interpretation of susceptibility and resistance was based only on the presence or 

absence of a zone of inhibition surrounding the disk, and two or three different concentrations 

of the same antimicrobial were routinely tested against the pathogen (Hudzicki, 2009). 

8 



2.4 Agar Overlay Method 

The agar overlay method was used to test for the presence of antimicrobial activities among 

the pro biotic isolates. The overlay method of plating bacteria is used when a very uniform lawn 

of growth used (Harrigan & Mccance, 1966). In the overlay method, bacteria were added to a 

melted agar solution, which is poured onto the surface of an agar plate. During incubation, 

bacteria form micro colonies within the agar top layer. Spread plating often cannot produce a 

lawn that is homogeneous enough for antibiotic susceptibility testing by the disc diffusion 

method to form bacterial virus plaque assays. 

2.5 16S rRNA Gene Sequences Method 

The use of 16S rRNA gene sequences to study bacterial phylogeny and taxonomy has been by 

far the most common housekeeping genetic marker used for a number of reasons. One of the 

most attractive potential uses of 16S rRNA gene sequence informatics is to provide genus and 

species identification for isolates that do not fit any recognized biochemical profiles (Chandok 

et al., 2015). 16s rRNA sequence is used for phylogenetic studies as it is highly conserved 

between different species of bacteria. DNA primers, for use. in the Polymerase Chain 

Reaction (PCR), can be designed to the highly conserved sequences on the 16 sDNA, which 

often flank hypervariable regions that can provide species specific signature sequences useful 

for identification. As a result, 16s rRNA gene sequencing has become prevalent m 

medical microbiology as a rapid, accurate alternative to phenotypic methods of 

bacterial identification (Bushell, 2012). 
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CHAPTER3:METHODOLOGY 

3.1 Collection of Samples 

The probiotic products was collected from different commercially prepared milk products. 

According to test item, ingredients of dairy milks products, probiotics strains were going to 

identify. According to the product information, the dairy milk product contains Lactobacillus 

sp., Streptococcus sp, and Bijidobacterium sp. Samples were stores at temperature (4°C) 

refrigerator to avoid deterioration of the products. 

Table3. l.1: Probiotics Dairy Milk Products and Probiotics Strains Present 
- , - - 

Probiotics Dairy Milks Products Probiotics Strains Contents 
--- lewd!dill!Ill!NW®ell ----- NNw!lee!Ni, 

Y akult Culture Drink lg JANI»g, 

Lactobacillus casei 
·--- JI -· V itagen Lactobacillus acidophilus, Lactobacillus casei 

Nutrigen Culture Drink Lactobacillus bulgaricus 
FemleafCalciYum III@pg3JgJ_ 

Streptococcus thermophilus, Lactobacillus bulgaricus 
Nestle Yogurt Lactobacillus acidophilus, Bifidobacterium lactis - Marigold Yogurt 

Ill J Streptococcus thermophilus, Lactobacillus bulgaricus 
- - - Anlene Yogurt Streptococcus thermophilus, Lactobacillus bulgaricus - Ille - - Cheddar cheese Cultured strains I J]33J]]3Jal3]33333]]]]]3 - - - -- - - - 

3.2 Preparation of Bacterial Strain 

The foodbome pathogens, Listeria monocytogenes, Bacillus cereus, Vibrio cholera and 

Escherichia coli O157:H7 strain were obtained from the Microbiology Laboratory, Faculty of 

Resource Science and Technology, UNIMAS. The glycerol stock of the foodbome pathogens 

was streaked using sterile inoculating loop onto the fresh Luria Bertani agar (LBA) surface for 

Gram Negative bacteria and Brain Heart Infusion(BHIA) (Himedia, Mumbai, India) for Gram 

Positive bacteria and it was incubated for 24 hours in 37C in static incubator. 

3.3 Preparation of Sample 

The samples of the dairy milk products were shaken vigorously to suspend the microbial 

contents. The sample were transfer I ml into 1.5 ml centrifuge tube at I 000 rpm for 60 seconds. 
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Then, transferred the suspension m new tubes. The sample were transferred again and 

centrifuged again. The suspension and pellet were inoculated 1 ml into 9 ml of Brain Heart 
th» 

Infusion Broth (BHIB). Then, it were incubated for 24 hrs at 37°C. 
l 

3.4 Determination of the antimicrobial activity against pathogenic microorganisms 

Antimicrobial Assay test for the probiotics strains was carried out to determine inhibitory 

activity using the Mullen Hilton broth (MHB), Brain Heart Infusion Agar (BHIA) and Nutrient 

Agar (NA) for Agar Overlay method and Agar Disk Diffusion method. This assay was used 

for probiotics sample and colony isolated from the samples. 

3.4.1 Agar Overlay method 

Nutrient agar medium was used for growth of the probiotics from all samples. The prepared 

probiotic broth were individually inoculated into the plates by swabbing a 1-inch by 1.5-inch 

area in the centre of each plate. The plates were incubated at 37°C for 48 hours for all probiotic 

dairy milk products probiotics. The growth in each plate was then overlaid with 10 ml of molten 

and cooled brain heart infusion agar (BHIA) previously inoculated with 1 ml of the prepared 

test pathogen cultures. The agar was allowed to solidify and the plates were incubated 

aerobically at 37C for 24 hours. The plates were then examined for the presence of growth 

inhibition. To further check whether the pathogens were inhibited or killed, the growth 

inhibition zone was swabbed. The swab was inoculated· into BHI broths and incubated 

aerobically under 37°C for 24 hours. The broth tubes were then checked for growth. Presence 

of growth in the broth was interpreted as an inhibitory activity in the agar plate. 

3.4.2 Agar Disk Diffusion method 

Muller Hilton agar media was used for antimicrobial activity analysis. The antibiotics tested 

was as positive control. The test used suspension of bacterial culture prepared before. About 

15-20 mL of Mueller-Hinton agar (OXOID, England) was poured on sterile glass Petri dishes 
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(90 mm) and allowed to solidify. After the incubation of the broth cultures, a sterile cotton 

swab was dipped into the suspension. The agar surface of each plate was streaked by a sterile 
f- 

cotton swab with the reference bacterial strain. Paper Discs of 6 mm size was impregnated in 
~ 

1ml of each sample and was placed on solidified agar plates at equal distance with control. The 

plates were incubated at 3 7°C for 48 hr. In this studies, a parameter whereby zone of inhibition 

>5 mm indicate the present and zone of inhibition <5 mm no inhibition or absent. 

3.5 Statistical Analysis 

The data were subjected to Mann- Whitney U test for pairs of interest, for example, each 

probiotic samples were compared with control against foodbome pathogens in each group. The 

statistical analysis were analysed by _using IBM SPSS Statistics Subscription. A p <0.05 was 

considered as statistically significant. 

3.6 Confirmation of Identity of Presumptive Pro biotic Isolates 

3.6.1 Isolation of Pro biotic Bacteria from a sample 

The colony isolated presumed to contain bacteria DNA were taken from inoculated samples in 

Brain Heart Infusion Broth (BHIB). After sufficient dilution has been reached a loop of 

inoculum, was plated on a sterile Brain Heart Infusion Agar plate were incubated at 37°C for 

24 hour. The colony characteristics were observed to identify the colony of the desired 

microorganism. 

3.6.2 Gram Staining 

The Gram stain is a very important preliminary step in the initial characterization and 

classification of bacteria. It is also a key procedure in the identification of bacteria based on 

staining characteristics, enabling the bacteria to be examined using a light microscope. Firstly, 

preparation of the glass microscopic slide. The slide was washed and dry it. The prepared 

probiotic bacterial suspensions in broth, spread by means of circular motion and a satisfactory 

12 


