CHAPTER 1

INTRODUCTION T

Bacillus spp. Gram-positive bacteria, anaerobes or facultative (capable a%) th with or
without oxygen). Spoilage food by Bacillus spp. is the most common spoi ue to ability of
this organism to produce spores can survive high processing temperaturewEl , 2007), and This
spores are resistant to heat, cold, radiation, desiccation, and disinfectants (Turnbull, 1996). B.
cereus is the most common Bacillus cause food poisoning due ‘tﬂls type has ability to
produce enterotoxins and emetic toxin, The diarrheal type of food borne |IIness related to this
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type of toxin. Bacillus subtilis, B. pumilus, B. licheniformis and B. anthracis other type of
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Bacillus spp. that have been linked to incidents of food-borne illness also can produce

enterotoxins (From et al., 2005). Y) \(\oj \3-
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There are different methods to reduce and kill vegetative cell and spore germination of
Bacillus spp. such as high temperatures, low teMare irradi h|®1ydrostat|c pressures,

pulsed electric fields, chemical preservatlxe’ie notﬁ%;ﬂy )@S naturally in foods or
produced by microorganisms (Propionic,se% enzoic aci I ). @; method sometimes effect
of sensory properties of the food (Gupt ). Lacti d bzﬁéﬂa (LAB) are microorganisms
ted@ds plants. LAB considered as
part of normal microflora in t ni l,bo’d@ that live in gastrointestinal and

genitourinary tracts (Florou- Pn&et aI] % ue E&(Lbls reason they have been classified as
‘Generally Recognized As Safe' (GRAS) (Adimpong et al., 2012).

Lactic acid bac@ ?én{)&ltlve non-spore forming, catalase-negative
bacteria, facultative -to ;yst diotsyacid tolerant and strictly fermentative (Suskovi¢
et al.,, 2010). enera L&B Yo’tlude Lactobacillus, Lactococcus, Leuconostoc,

Pediococcus, eptococcus (Arlm'a&j& Ogunlowo, 2014). LAB divided into two groups

prefer environment rich in carbohyd t fer
ang,

accordlng nd-products formed during the fermentation of glucose, Homofermentative
lactic rla such as Pediococcus, Streptococcus, Lactococcus and some lactobacilli
prod actic acid as end-product of glucose fermentation. Heterofermentative group ferment



glucose with lactic acid, ethanol/acetic acid and carbon dioxide (CO2) as by-products this group

of LAB including Weissella and Leuconostoc (Rattanachaikunsopon & Phumkhachorn, 2010).

Lactic acid bacteria used in fermentation industries (Bayane et al., 2010) *X:atlon
agents due to ability of these bacteria to exert antimicrobial activity against ﬁhns (Fraga
Cotelo et al., 2013), by a decrease in pH as a result of lactic acid and other organic acids
(Djadouni & Kihal, 2012). LAB can produce antimicrobial compounds ot:;:c;rganic acid such

as diacetyl, hydrogen peroxide, and bacteriocin (Savadog et al., 2004)

Bacteriocins are antimicrobial proteinaceous com%@ ceF by both Gram-

positive and Gram negative bacteria (Line et al., 2008). Ba cin pr, acteria (BPB)
has provided many benefits in improving feed animal (Yus Hamid, 201 e e{?studles

indicated that LAB starter cultures in fermented veget dalry produgts, H@Hdar cheese,
fermented sausage and sourdough are able to ch\t\e\ ins 'that function as

Vu Leroy, 2007).
ill antarum and active
LN)entosus ST151BR, and

biopreservatives against food spoilage and pathow ac
Examples of bacteriocins are plantaricin 35d ga@i by L

against Aeromonas hydrophila; bacteriocin S ce?
bacteriocin produced by Lb. paracasei s r c actL_)&agamst Escherichia coli;

ermo |Ius e agalnst E. coli, Yersinia
10CI a |b|ted Gram-positive species
mon

thermophylin produced by Streptococ

pseudotuberculosis and Y. enterocolitica.
including several Bacillus sp.,fListeri cytogene rada et al.,, 2007). Bactriocin
produced by Lb. casei showed iahibit i |t9ﬁi égmnst pathogens including E. coli,

Staphylococcus aureus, Bac }Qs\ eus a‘nd Citrobac }z%freundl (Rashti & Koohsari, 2015).

Most studies on antlmlcroblal act|V|ty of LAB and their supernatants have concentrated
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on bacterial vegetatll\{e ‘ceflls and‘ar'mfungal actéxlty (Muhialdin & Hassan, 2011; Muhialdin et al.,
2012). Limited study on Bacillus Spp. spore germination showed that strains of Lb. acidophilus
inhibited the gﬂ&%n of bacterial sp@'és of Bacillus spp. (Klewicka & Libudzisz, 2004),
Spores of B.Q&\w were more re3|stant to the organic acids compared to vegetative cells (Wong
& Cherl:é98§2. Study on antimicrobial activity of LAB against Bacillus spore germination
isolated from Malaysia food sources effective against growth of vegetative and spore
germi%onlof Bacillus spp. is limited. Therefore, the purpose of this study was to isolate and

determine the ability of isolated LAB from fermented foods available in Malaysia that can



prevent the growth and spore germination of Bacillus spp. for possible application to extend the

shelf life of food and make food safe from Bacillus spp. poisoning.

The objectives of this study were:
I.
ii.

¥

To isolate LAB from three types of-fermented foods availablain mlaysia.
To determine the antimicrobial activity of isolated LAB against Bacillus spp.

To evaluate the sporocidal activity of LAB cells and ernatants against

Bacillus spp. \’

To determine the effect of proteolytic enzyi

sporocidal activity of the LAB supernatants
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