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ABSTRACT

Awareness of consumer on proper handling and storing are not virtuous, milk are
left at certain temperature without knowing the quality of the milk might be altered. A study
is done, to investigate the effect of storage temperature and time on bacterial count of
commercial pasteurise milk. This study had been conducted at Dairy Science Laboratory,
Department of Animal Science, Faculty of Agriculture, UPM. For the first replication
(n=8), total of eight commercial milk (300ml/pack) were used. These milk samples were
stored in ice box (4°C) before undergoing respective treatments; 4°C (control), 21°C
(average air-condition room), 27°C (average room temperature; humidity <70%) and 34°C
(average hot-day temperature). Factorial experiment, Completely Randomized Design
(CRD) was used for this study. In determining the present of Pseudomonas sp, the colour
of the agar change from pink to gold and brownish in colour. This indicating the presence
of non-lactose fermentative bacteria which include Salmonella sp., Shigella sp., Proteus sp.
and Pseudomonas aeruginosa. Second parameter are on the presence of the lactic acid
bacteria in commercial milk. It shown that, there are significant effect of temperature and
time on the growth of bacteria (P<0.05). Log mean of bacterial colony for temperature 4°C,
23°C, 27°C and 34°C are 4.81, 14.90, 20.06 and 30.70 respectively. It show, temperature
34°C are highly significant compare to other value of treatment follow by temperature 27°C,
23°C, and 4°C. It can be concluded that there is no significant effect of temperature and
time on the growth of Pseudomonas sp. Also, temperature and time are highly significant

to the growth of lactic acid bacteria in commercial milk

KEYWORDS: Non-lactose fermentative bacteria, Commercial milk, Lactic acid bacteria,
Pseudomonas sp, Temperature



ABSTRAK

Kesedaran pengguna terhadap penjagaan dan penyimpanan susu masih tidak memuaskan.
Susu diletakkan di kawasan yang berbeza dari segi suhu, yang mana kualiti asal susu tersebut
mungkin akan berubah. Satu kajian telah dilakukan, bagi mengkaji kesan suhu penyimpanan
dan masa pada kiraan bakteria di dalam susu komersial. Kajian ini telah dijalankan di Makmal
Sains Tenusu, Jabatan Sains Haiwan, Fakulti Pertanian, UPM. Untuk replikasi yang pertama
(n=8), sejumlah lapan susu komersial (300ml / pack) telah disediakan. Susu ini telah disimpan
di dalam kotak simpanan ais (4°C) sebelum menjalani rawatan masing-masing; 4°C (kawalan),
21°C (purata bilik penghawa dingin), 27°C (purata suhu bilik; kelembapan <70%) dan 34°C
(Purata suhu panas hari). Faktorial eksperimen, Rekaan Rambang Sepenuhnya (CRD) telah
digunakan di dalam kajian ini. Dalam menentukan kehadiran Pseudomonas sp., berlaku
perubahan warna agar Mac Conkey dari merah jambu ke warna keemasan. Ini menunjukkan
kehadiran bakteria fermentif bukan laktosa termasuk Salmonella sp., Shigella sp., Proteus sp.
dan Pseudomonas aeruginosa. Parameter kedua adalah mengenai kehadiran bakteria asid
laktik dalam susu komersial. la menunjukkan bahawa, terdapat kesan yang besar daripada
rawatan suhu dan masa kepada pertumbuhan bakteria (P <0.05). Log koloni bakteria untuk
suhu 4°C, 23°C, 27°C, dan 34°C adalah 4.81, 14.90, 20.06 dan 30.70, masing-masing. la
menunjukkan, Suhu 34°C memberi kesan yang amat ketara terhadap nilai purata Kiraan
bakteria berbanding dengan nilai rawatan yang lain diikuti suhu 27°C, 23°C, dan 4°C. Secara
kesimpulan, tidak ada kesan yang ketara daripada rawatan suhu dan masa kepada
pertumbuhan Pseudomonas sp. Selain itu, suhu dan masa adalah sangat penting kepada
pertumbuhan bakteria asid laktik dalam susu komersial.

Kata-kata kunci: Bakteria Fermentif bukan laktosa, Susu komersial, Bakteria asid laktik,
Pseudomonas sp, Suhu



1.0 INTRODUCTION

1.1 Background of Study

Cow’s milk has long been measured as an extremely nutritious and valuable food for human
consumption. Its various composition make it as an ideal medium for the bacteria to growth,
and hence milk can be labelled as most perishable agricultural product as easily being
contaminated (Bryan, 1983; Bramley & McKinnon, 1990; Heeschen, 1994). There are
various kind of milk product that we can find at supermarket including Ultra-High
Temperature (UHT) milk and High Temperature Short Time (HTST) milk. Both of this
milk have undergone a heat-treatment process that could kill microbes, known today as
pasteurisation, was introduced to further ensure milk safety. Pasteurisation requires heating
milk to a specific temperature for a minimum period of time, and then quickly cooling it
back down to refrigerated temperatures (4°C) (De Buyser et al., 2001; Walstra et al., 2006).
Pasteurisation of raw milk is functioning in eliminating all but the thermoduric
microorganisms of the genera Microbacterium, Micrococccus, Streptococcus,
Lactobacillus, Bacillus, Clostridium, the corynebacterium, and irregularly some Gram-
negative rods (Jay, 1996). Classic pasteurisation includes heating milk to 63°C for 30
minutes. Though, as pasteurisation become broadly recognized and dairy product become
more industrialised, HTST (72°C for 15 seconds) and UHT (135°C for 2 seconds) become
conventional (Mendelson 2011; Walstra et al., 2006). Then, diverse in temperature and
holding time upon heat-treatment bring different post-effect to the microbial growth and
composition of the milk itself (© 2012 Department of Food, Nutrition, and Packaging

Science). In addition, psychrotrophs, generally, Pseudomonas sp. are identified to be the



foremost factors of the shelf-life of pasteurised milk and refrigerated raw milk (Stevenson

et al., 2003).

Comparing to UHT milk, HTST milk mostly store on fridge shelf at the range of 4-
6°C of temperature. It is important to note that milk can become contaminated even after
they have been pasteurised. For example, all pasteurised milk must be refrigerated. If the
pasteurised milk is temperature-abused, it could become contaminated (© 2012 Department

of Food, Nutrition, and Packaging Science).

Bacterial spoilage is the most momentous limiting factor in prolonging the shelf-
life of HTST pasteurised milk beyond 14 days. Microbial growth and metabolism could
abbreviate the shelf life of milk by producing undesirable changes in aroma and taste
qualities that effect consumer satisfactoriness of the food product (Fromm and Boor, 2004).
Currently, Pseudomonas sp. are the predominant microorganisms limiting the shelf life of
processed fluid milk at 4°C (Boor et al.2001; Craven et al., 1992; Ternstrom et al., 1993).
In addition, Pseudomonas sp. have ability to grow to high numbers during refrigerated
storage. Not only that, many of these strains produce heat-stable extracellular lipases,
proteases, and lecithinases which in further contribute to the spoilage of milk (Champagne
and Shah, 1994; Cousin et al., 1982; Sorhaugh et al., 1997). Degradation of milk
components through numerous enzymatic activities can alleviate the shelf life of processed
milk. For instance, from the digestion of casein by proteases, the flavour of the milk change
to bitter and there are formation of clotting and gelation in milk. Besides that, Lipases
hydrolyse tributyrin and milk fat to yield free fatty acids, which cause milk to taste rancid,

bitter, unclean, and soapy. (Cousin, 1982; Cox et al., 1993; Shah et al., 1994).



Awareness of consumers on proper handling of milk upon usage are not virtuous.
Milk are left wherever at improper temperature for a longer period which can lead to the
spoilage of milk before the expired date. It shown, significant growth of psychrotrophs was
observed when milk was stored above 4°C, whereas little or no growth was observed in

milk stored below 4°C (O’Connell et al., 2016).

1.2 Research Problem

Consumers lack of awareness in appropriate handling and storage of milks upon
consumptions. The quality of pasteurised milks that left behind at improper temperatures
or places might be altered. They placed the milks at different places upon arrival to their
house event though milks is the last one to be picked. Additionally, consumers that do not
have fridge or proper storage placed the milks at certain places where the temperature might
be different depending on the weather or controlled temperature upon consumption. Hence,
a study is done, to measure the quality of the milk at different storage temperatures and

times.

1.3 Research Hypothesis

Refrigerated (4°C) milk will have lower Pseudomonas sp. count compare to average air-
conditioner temperature milk (21°C) , average room temperature (27°C) and average hot
day temperature (34°C) for both period of time (3h and 5h). Small amount of psychotropic
bacteria are presence in milk at room temperature. The presence of lactic acid for both time

of milk at average hot-day temperature are higher than the other samples.



1.4 Objectives of Study

General objective of this study is to investigate the effect of storage temperature (4°C, 21°C,

27°C, 34°C) and time (3 h, 5 h) of commercial pasteurised milk on bacterial count.

Specific objectives:
1. To determine the presence of psychotropic bacteria, Pseudomonas sp. in the milk
2. To determine the presence of lactic acid in the milk

3. To evaluate the quality of milk after undergoing the treatments

1.5 Significance of Study

This study practically help develop the consumer awareness on proper storage of

pasteurised fresh milk at home.
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