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ABSTRACT

The objectives of this study “Inhibition of Bacillus licheniformis by nisin in
pasteurized milk” included 1) to determine the optimum level of nisin to control the
microbial growth in pasteurized milk produced from local milk and to extend the keeping
quality of the milk; 2) to understand the effect of milk components, which were milk fat,
lactose, casein and whey protein isolate (WPI), and sucrose on the effectiveness of nisin
to control the growth of B. licheniformis in Imitated Milk System (IMS) and 3) to
investigate the effects of nisin addition time into IMS solution and pasteurization
condition on the activity of nisin to inhibit B. licheniformis in the IMS solution. The aim
of this study was to have a better understanding about different milk components and
processing conditions that affected the activity of nisin against Gram positive bacteria, in
particular B. licheniformis, in pasteurized milk.

The presence of nisin in pasteurized milk significantly affected the growth of the
survival microorganisms in the milk during its storage period. Applying 25 to 100 1U/ml
nisin significantly produced lower microbial population in the milk compared to that of
the pasteurized milk without the addition of nisin. The presence of 250 to 1,000 1U/ml
nisin could maintain a microbial population of lower than 10 cfu/ml during 21 days of

storage at 4 and 10°C. However, an optimum nisin level of 100 IU/ml was considered to

be more appropriate to extend the keeping quality of pasteurized milk within the shelf



life of the product. B. licheniformis was one of the isolated bacteria in the spoilage
pasteurized milk without nisin addition and was identified for 42.22% from the total
isolated bacteria.

The activity of nisin to control the growth of B. licheniformis in IMS solution
reduced in the presence of milk components, such as milk fat, lactose and casein.
However, the presence of WPI in IMS solution enhanced the effectiveness of nisin
against the target microorganism. When nisin was supplemented before pasteurization, a
lag time of at least 30 min before the heating process should be given for the
antimicrobial compound to produce a better effect during the shelf life of the IMS
solution. Higher holding temperature of pasteurization worked synergistically with nisin
to inhibit the growth of B. licheniformis in the IMS solution. Residual nisin activity in the
pasteurized milk or IMS solution was influenced by initial supplementation level of
nisin, the presence of different milk components, the addition time of nisin before
pasteurization, the pasteurization condition, storage temperature and storage period.
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