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ABSTRACT 

The effect of non- s tarter lactic acid bacteria ( NSLAB )  on 

the texture and flavour development in cheese was inves tigated 

us ing Cheddar cheese matured in impermeable cheese barrier 

bags . Cheeses made normally in open vats ( and contaminated 

with adventitious NSLAB) were compared with NSLAB - free 

cheese s . 

To produce NSLAB - free cheeses , two totally enclosed 

cheese -making vats were des i gned and cons tructed . Thes e  vats 

were s terilized by soaking overnight with Iodophor , then s team 

flushed for 1 hour . This procedure was suffic ient to exc lude 

NSLAB but did no t produce complete s teril ity as evidenced by 

the growth of bac i l lus - type organisms in UHT - treated milk 

incubated in the ster i l ized vats . 

The thermal death characteris tics o f  representative s trains 

of NSLAB showed that mos t  species would no t survive milk 

pas teurization temperatures . However , two spec ies , 

Lactobac illus casei var casei and Leuconos toc lactis  were 

sufficiently res i stant that , if  present as the dominant flora 

of a raw milk , they could survive into the curd . Therefore , 

for asep tically manufactured cheeses , the milk was obtained by 

careful mi lking of the cows , to avo id NSLAB contamination . In 

the pasteurized vat - milks , the total bacterial count was 

routinely less than 1 cfujmL . 



i i i  

A panel of tas ters was trained to determine the texture and 

flavour of the cheeses us ing attribute scal ing technique s . 

Six textural and 5 flavour attributes were defined , and the 

intens ities of these were monitored in the cheeses at vari ous 

ages up to 9 months . 

The aseptic chees e -making procedure effect ively e l iminat e d  

NSLAB contamination from the cheese s . However ,  when che e s e s  

i n  bags were matured for long periods , a surface flora of 

adventitious NSLAB developed , apparently by contamination 

during sampling . Despite all s ampl ing precaut ions , the only 

method found to s atis factorily prevent thi s  contamination was 

waxing of the cheese surface s  prior to bagging . I t  was a l s o  

observed that i n  adventitious ly contaminated cheeses , the 

count of NSLAB in the surface 1-2 mm was at least 10 t imes the 

count in the remainder of the chees e . 

The texture and flavour of Cheddar cheeses made without NSLAB and 

matured at 10 C for 9 months c ould not be distinguished from 

cheeses with adventitious NSLAB matured under the same c onditions . 

In equivalent cheeses matured at lSC , the textures were again 

identical but the cheeses with NSLAB had greater intens i t i e s  of 

sharpnes s  and sulphide than the cheeses without NSLAB . Thus , 

s tarter alone appears to be the predominant contributor o f  thos e  

compounds which produce Cheddar cheese flavour and NSLAB , al though 

pres ent , do not normally contribute to flavour production . 

In a final part , the growth and c itrate uti l iz ing capab i lities  of 

three leucono s toc organisms were determined in a washed- curd 

cheeses . Again , NSLAB - free cheeses were made s ince there are 
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currently no effective means of differentiating between leucono s toc 

and NSLAB organisms , and NSLAB organisms can also utilize c i trate. 

While all three strains were capab l e  of rapid growth to leve ls 

around 107 cfu/mL in RSM , only one grew s ignificantly in the 

cheeses . Thi s  s train was capable o f  fermenting c i trate in the 

abs ence of a carbohydrate energy s ource and removed the c it rate 

present in brine - salted cheeses within 1 month at e i ther 10 C o r  

15 c .  
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