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CHAPTER I
INTRODUCTION

1.1 Background
Milk is a white liquid produced by the mammary

glands of mammals. It is the primary source of nutrition for
young mammals. Milk is etracted from mammals during or
soon after pregnancy. Commonly milk are consumed by
people comes from dairy cattle. Milk is food with rich of
nutrients and can consummed from infancy to old age. The
nutrients contained in milk such of protein, glucose, lipids,
mineral salts, and vitamins with a pH of about 6.70, making
milk as a good media for bacteria growth (Srujana, Rajender,
Krishna and Ram, 2011).

Naturally milk contains coliform bacteria is less than
3.7 x 106 CFU/ml if milking with right way and comes from
healthy cows (Balia, Harlia and Suryanto, 2010). Total
negative microorganisms are easy to grow in the milk causes
milk easily damaged. Period of the destruction caused by
bacteria found in the environment around 5-7 hours after the
milking process (Herawati, 2008).

Pasteurized  milk is heating milk with a certain
temperature and time to kill and minimizing growing
pathogenic bacteria regard to the quality of nutrition and
maximize extent physical properties and tastes of fresh milk
(Abubakar, Riyantini, Sunarlim, Setiyanto dan Nurjanah,
2001). Pasteurization conventional through during this, can
occur in denaturing protein and during the process still found
bacteria sporulated, so pasteurized milk has only about the
expired one week at a temperature 4°C. Pasteurization long
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time deals with the method used will affect the quality of milk
produced in terms of the quality of microbiology , physical,
chemical and organoleptic.

Generally, milk processing industry use modern
technology by using the system HTST (High Temperature
Short Time) which is only used by dairy processing industry.
The pasteurization process on  milk industry small and
medium using pasteurize conventionally, with heat use a gas
stove where the heat produced uncontrolled. This caused
components erosion and protein denaturation on milk.

Milk processing by heating conventional use methods
can not applied in determining the temperature heating of
bacteria as indicator bacteria review. Microorganisms very
difficult observed in plain view, while the quality of
microbiology is standard operating procedures in industrial
processing pasteurized milk to produce good quality milk
consumed.

Electromagnetic wave radiation has long researched
able to kill bacteria, inactivating enzyme and destructive
spores in milk (Albert, Mandoki, Csapo-Kiss and J. Csapo
2009). Microwave radiation is capable of being absorbed by
water content without affecting the contents of nutrients in the
milk. This cause the kinetic energy in a component resulting
been increase in temperaure suddenly but the milk
temperature is maintained less than 60°C, thus preventing the
protein denaturation. Microwave can catalyze oxidative
reaction certain in membrane lipid affecting the products on
the cells during subletal heating. Woo, Rhee, and Park (2000)
studied the influence of microwave radiation on Escherichia
coli and Bacillus sutilis reported that emissions of microwave
cause to leak protein and DNA, damage to the surfaces of cells
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and the cell walls of microorganisms and the appearance of
dark spots in the cells of bacteria are a mechanism that has
definetely kill microorganisms.

Microbiological test required to know the quality milk
using microwave pasteurization include Salmonella,
Escherichia. coli, Staphylococcus aureus, and Enterococcus.
Alternative pasteurization of milk can performed by using
microwave.

1.2 Problem Identification
The problem of this research was to know how the

quality of pasteurized milk produced by pasteurization process
using the batch method (microwave pasteurization) based on
total bacteria Salmonella, Escherichia coli, Staphylococcus
aureus and Enterococcus during the pasteurization process and
to know what is best treatment used in the pasteurization
process.

1.3 Purpose
The purpose of this study was to determine the quality

of pasteurized milk using a batch method (microwave
pasteurization) with terms of total bacteria Salmonella,
Escherichia coli, Staphylococcus aureus and Enterococcus
also to know best treatment in the process of pasteurization.
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1.4 Advantage
Result of this research can be useful for :
1. Providing information materials for students and all

stakeholders about milk pasteurization technology on
food products.

2. Provide information for students and scientists about
diversification pasteurized milk processing
technology.

1.5 Research Framework
Milk is a fluid produced by the mammary glands of

cows. Milk is rich in nutrients, the nutrients contained in such
milk fat, protein, glucose, minerals, and other components.
Nutrient content owned by milk makes a good growth medium
for microbes (Srujana et al., 2011). The growth of microbes on
milk will affect the quality of the milk produced. Thus, the
milk should receive before being processed for handling
products such as through the process pasteurization (Eniza,
2004).

Pasteurization is a process of heating milk in order to
kill pathogenic bacteria to minimize loss of nutrition and
maintain the physical properties and flavor in the milk to a
certain temperature and time (Abubakar et al., 2005).
Pasteurization method that often done are: low temperature
long time (LTLT) namely pasteurization by using a
temperature 61 ° C for 30 minutes, high temperature short
time (HTST) namely heating at high temperature from 71.5 to
75 ° C for 15 seconds (Jorgensen and Hoffman, 2008).

Pasteurization using microwave works by passing
microwave radiation on molecular materials, the use of power



5

and time pasteurization affects the heat is produced
(Chandrasekaran, Ramanathan, and Tanmay, 2013).
Microwave radiation is capable of destructive to structures
bacteria until structure of DNA and have reported by no
pathogenic bacteria that is resistant to microwave heating
(Yaghmaee and Durance, 2005). Pasteurization using the
microwave power setting and time as a treatment to determine
the best treatment from the research. Pasteurization of milk by
microwave is expected to minimize and kill bacteria such as
Salmonella, Escherichia coli, Staphylococcus aureus, and
Enterococcus. Microbiological test was conducted to
determine the quality of milk that has been pasteurized using a
microwave. Scheme framework in this study can be seen in
Figure 1.
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1.6 Hypothesis
1. Pateurization milk using microwave batch method can

inactive Salmonella typhi and Escherichia coli.
2. Pasteurization method use microwave batch method

can reduce the total bacteria Staphylococcus aureus
and Enterococcus.

Figure 1. Scheme research framework


