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INTRODUCTION Y.

Milk coagulation 1s a basic step in cheese manufacturing obtained by ﬂ&g milk

caseln using enzymes either from animals, microbial and plants sources. Rr long time

widely used
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calf rennet, extracted from the calf’s fourth stomach, is the

coagulant in cheese making all over the world to manufa
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The production of Pues increase considerably but the number of
ruminants is de ng because rennet \i)tamed from complex stomach of ruminant

., 2006). To meet the demand for dairy products worldwide 1t has

animals (R
ary to find other sources of milk clotting enzyme (MCE) particularly
from mlcroblal sources. Additionally, the animal rennet used in cheese making has
become controversial due to religious reasons such as the non-Halal slaughtering of

the animals (Nagodawithana & Reed, 1993). MCE are proteolytic enzyme, which are



essential for cheese production and one of the most important enzymes in the food

industries. Rennet which 1s widely used in cheese making is normally extracte m
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calf stomach. The enzyme basically consists of chymosin and pepsin. ,‘t afl

enzymes should have specific properties with high ratio of milk claﬂkactivity

(MCA) to proteolytic activity (PA).

Several microbial enzymes show activity similar to animal rep

cheese making. Many researches have detected microbis L MC
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and Aspergillus oryza (Shata, 2005) which prod%Zelr@\s
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cheese yield during storage (Hynes &% 200§ ; Rapslet alox2006; Yegin, et al., 2010).
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Efforts to study productl&C@bactei@ have concentrated on the genus
@
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Bacillus spp. such as %\nh ~ (ﬁhjfgfkt al., 2009) and B. sphaericus (El-
bendary et al., 20@3 gt St J(c:vmyé} spp. (Kathiresan & Manivannan, 2007)
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and S. clavuli; Keila et al., 20

' .\f-lowever, there are few reports on the MCE

derived f\% ic acid bacteria. Sato et al. (2004) reported that three isolates of
Enter@ faecalis have ability to clot milk similar to enzymes obtained from
animal oﬁgin. They further stated that LAB can be used to clot milk in order to make
camembert cheese. Lactic acid bacteria are Gram-positive, non-sporulating, catalase

negative, aero-tolerant, acid tolerant, nutritionally fastidious, strictly fermentative



microorganisms that lack cytochromes and produce lactic acid as the major end

product of carbohydrate metabolism. It has a long history of safe use in fe?
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foods and 1t 1s generally recognized as safe (GRAS) (Mohd Adnan & Tt,
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LAB produce proteolytic enzymes that hydrolyze milk proteins providif

acids that are essential for growth of LAB cells.

In general, MCEs are the primary active agents that result ;
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m.  Characterize Milk Clotting Enzyme (MCE) and protein degradation of milk

casemn by sodium dodecyl sulphate polyacrylamide gel electrophoresis %—

PAGE) of purified enzymes from selected LAB. \

iv.  Evaluate the rheological properties of soft gel made from th%cellular

enzyme extracted from selected LAB.



