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Abstract. The purpose of pasteurization of milk is to improve the quality of the milk, kill pathogenic
and non-pathogenic bacteria. The heating process is carried out to eliminate pathogenic
microorganisms in milk, but pathogenic microorganisms can grow again after processing and
packaging milk. Based on this, it is necessary to test the safety level of pasteurized milk. An
important test that needs to be carried out is the physicochemical properties. The results of testing
pasteurized milk using a cold chain showed a pH of 6.7, protein content about 2.67%, and fat
content about 3.37%. The influence of pasteurized milk storage conditions on its physicochemical
properties also needs to be tested. The test results showed that the acidity of pasteurized milk
increased during two days of storage at 20°C from 0.142 + 0.00119% to 0.162 + 0.00342%, the
pH was lowered by 0.068 units, the average electrical conductivity (EC) increased from
5.220+0.0397 mS/cm to 5.880+£0.1006 mS/cm. Increasing temperature and storage time causes an
increase in phosphate ions and lowers pH rapidly, because acidification of milk causes changes
in salt balance. Physical and sensory quality tests of pasteurized milk products were also carried
out to determine the effect of temperature and transportation time. The test results explained that
at 72 hours of transportation with a temperature of 5°C, the pH value was 6.7-6.8. These results
indicate that the pH of pasteurized milk still complies with SNI, this condition is also supported by
the sensory condition which is still normal.
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1. Introduction

Milk is a very important source of animal protein for humans because it contains essential
amino acids which play a role in health status and increase people's intelligence (Brilianty et al.,
2022). Milk contains a balanced combination of protein, fat, lactose, minerals, and vitamins,
providing the macro and micronutrients that are necessary for human health (Liu & Rochfort,
2023). According to Suhaillah and Santoso (2018), milk is the result of the secretion of the
mammary glands of female mammals as a source of nutrition for their children. Fresh cow's milk
is a liquid obtained by milking dairy cows, without adding or subtracting natural ingredients, and
without any processing or preparation. (Yudonegoro et al., 2014).

According to the Biro Pusat Statistik (BPS) in 2021 the annual domestic production of fresh
milk is about 997.35 thousand tons/year. This sum is as it were adequate for 22 percent of the total
demand, which is 3.8 million tons/year. The Milk Processing Industry has a big opportunity to
provide milk products for 220 million people of Indonesia, whose average consumption in 2020

only reached about 16.27 kg per capita/year, still lower than neighboring countries, such as
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Vietnam, which reached 20 kg/capita/year or Malaysia around 50 kg/capita/year (Cahyaningrum,
2023).

A natural food item high in nutrients that are vital to the growth and development of the
human body is milk. The nutritional value of cow's milk on average has a water content of 84 —
90%, solid material of 10 — 16%, fat of 2.60 — 6.00%, protein of 2.80 — 4.00%, lactose of 4.50 — 5
.20%, and minerals as much as 0.60 — 0.80% (Muchtadi, 2019). The type of cow, amount of
lactation, nutrition, time between milkings, and age all affect the content of the milk produced by
cows. (Hendrawati, 2017). Furthermore, according to Zhao et al. (2023), fresh milk's flavor and
nutritional value are strongly impacted by the metabolic state of dairy cows. The growth of
pathogenic bacteria, transfer of chemicals, and transmission of other pollutants can occur in highly
nutritious milk, causing the milk to be easily contaminated and easily damaged (Nirwal et al.,
2013). The primary barrier to dairy product shelf life extension is the challenge of getting rid of or
eradicating spoiling microbes (Antunes et al., 2014). Raw milk contains a variety of pathogens,
gram-positive and negative bacteria, rotting bacteria, and organisms that cause disease in animals
(Martin et al., 2018). The raw milk is contaminated with bacteria when it comes out of the animal's
udder; however, it can also be contaminated by bacteria from the cow's environment or from
contact with contaminated equipment (Martin et al., 2023). To meet consumer demand for milk,
pasteurization is necessary as an alternative method that can produce safe and high-quality milk
sustainably (Alsaedi et al., 2023).

Pasteurization is a method of preserving milk by heating it to precisely the right temperature,
which kills harmful germs and increases the milk's shelf life. In order to guarantee safety and
prolong shelf life, conventional milk pasteurization processes rely on batch heat treatment
followed by cooling (Lott et al., 2023b). Ambarsari et al. (2013), stated that pasteurization is heat
treatment below 100°C to Kkill most pathogenic microorganisms while maintaining the nutritional
content, physical properties and taste of fresh milk.

As per SNI 01-3951-1995, pasteurized milk is defined as milk that has been heated to a
minimum temperature of 72°C for 15 seconds or at a temperature between 63-66°C for 30 minutes,
it is then promptly cooled to 10°C, processed aseptically, and stored at a maximum temperature of
4.4° C (BSN, 1995). Enhancing the quality of milk and eliminating both harmful and non-
pathogenic microorganisms are the goals of milk pasteurization (\Wanniatie & Hanum, 2015).
According to Ritota et al. (2017), Arini (2017), Myer (2016), milk pasteurization is carried out so
that the milk is safe for consumption and has a long shelf life. According Cole et al. (2022), the
purpose of pasteurizing milk is to reduce the amount of practically degradable microorganisms

and to prolong the shelf life by pulverizing compounds that are unpleasant and displaying
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pathogens inside the milk. The pasteurization process will kill pathogenic bacteria such as
Salmonella, Listeria, Campylobacter, and pathogenic Escherichia coli in milk (Marangoni et al.,
2014). The pasteurization target is to achieve a reduction of live microorganisms of 99.999% (5
log) (Cole et al., 2022).

Three methods of pasteurization of milk are commonly carried out by (Ritota et al., 2017),
namely: 1. Low Temperature Long Time (LTLT) Pasteurization, specifically a pasteurization
process that uses low temperatures for a long time (minimum 63°C for 30 minutes). 2. High
Temperature Short Time (HTST) pasteurization, namely a pasteurization process that uses high
temperatures for a short time (minimum 72°C for 15 seconds). 3. Ultra High Temperature (UHT)
Pasteurization, namely a pasteurization process that involves a continuous flow of heat at a high
temperature and a relatively short period of time (more than 0.5 seconds at a temperature of 135°C).
The sterilization method used can affect the nutritional content and taste of food products. The
HTST method carried out on milk is considered more effective than the LTLT method. The HTST
method preserves vitamins and enhances sensory aspects of dairy products. It is the method of
choice in dairy factories when compared to other pasteurization procedures. (Indumathy et al.,
2022), however the HTST method cannot completely inactivate bacteria in milk, thus having a
serious impact on quality, safety, and product shelf life (Yang et al., 2023).

According to Gelagar et al. (2017), temperature and time during pasteurization are important
factors that need to be considered in determining milk quality and shelf life conditions. Meanwhile,
according to Maryana et al. (2016), the temperature during the pasteurization process cannot be
effectively regulated, so the resulting milk is vulnerable to bacterial infection. For this reason, it is
essential to give natural substances that can enhance the quality of pasteurized milk. Furthermore,
Wanniatie and Hanum (2015), found that although pasteurized milk undergoes a heating process
and is free from pathogenic microorganisms, pasteurized milk can be contaminated with
microorganisms after processing and packaging. Post-pasteurization contamination of milk liquid
is usually caused by gram-negative bacteria (Lott et al., 2023a). Contaminated milk contains
bacteria such as Staphylococcus aureus, Salmonella spp., Listeria monocytogenes, Bacillus cereus,
and Campylobacter spp. that can lead to food-borne diseases (Anderson et al., 2011).

High temperatures can degrade pasteurized milk by causing harm to the organoleptic system,
depletion of nutrients, and the creation of hazardous compounds (Ding et al., 2020). According to
Hutagaol (2013), to maintain the quality of pasteurized milk which still contains Staphylococcus
aureus is to store it at a low temperature. The storage stability of pasteurized milk is very important
for producers because it relates to microbiological, biochemical, and sensory issues (Incecco et al.,

2024). Based on this, it is necessary to test the safety level of pasteurized milk produced by the
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milk processing industry by comparing it to the Indonesian National Standard (SNI). One way to
test the safety of pasteurized milk is by testing its physicochemical properties. The research
objectives are: to determine the effect of handling, processing, storage temperature and time, as

well as transportation temperature and time on the physicochemical properties of pasteurized milk.

2. Physicochemical Properties of Milk

The majority of milk's behavior and interaction energy are measured by its physical qualities,
while the majority of milk's physico-chemical properties are determined by the particles,
molecules, atoms, and colloid ions that make up the milk (McCarthy, 2022). From a chemical
standpoint, milk is a complicated liquid made up of over 100 different components (Chandan,
2002). Based on a psychological perspective, milk is a fluid produced from the glands of female
mammals which is used for initial nutrition for their young. From a physicochemical perspective,
milk is categorized as a white liquid in terms of multi dispersion.
2.1. Physical Properties of Milk

The physical characteristics of milk that are most significant include its specific gravity,
viscosity, freezing point, color, taste, and scent. The type of dairy cow, the diet, the feeding
schedule, the frequency and technique of milking, the changing seasons, and the length of lactation
all affect the physical and chemical quality of fresh cow's milk (Lingathurai et al., 2009).
2.1.1. Color, Smell, and Taste of Milk

The color, aroma and taste of milk according to SNI (2011) are: yellowish white, a typical
aroma of the type of livestock itself, savory taste and slightly fatty. The yellowish white color
comes from casein. According to Buckle et al. (2007), casein in milk is white like snow, and
opaque because it is a colloidal dispersion. The distinctive smell of milk according to the livestock
itself is caused by several compounds which have a specific aroma and some of which are volatile.
The taste of milk, apart from being savory and slightly fatty, is also slightly sweet, because milk
contains around 4.8% milk sugar in the form of lactose. Subnormal tastes easily develop in milk
and this may be the result of physiological, enzyme, chemical and mechanical causes. According
to Navyanti and Adriyani (2015) color, taste and smell will not be affected if there is no
contamination by foreign objects such as antibiotics or drug residues in the milk.
2.1.2. Milk Specific Gravity

The minimum value for the specific gravity of milk is according to SNI-3141.1-2011, Which
is about 1.0270 g/mL at a temperature of 27.5°C. Milk has a greater specific gravity than water.
However, according to the milk codex, the BJ of milk is 1,028. The milk codex is a list of units
that must be fulfilled by milk as a food ingredient. This list has been agreed upon by nutrition and
health experts worldwide, although each country or region has its own provisions.
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2.1.3. Viscosity (thickness)

Milk viscosity usually ranges from 1.5 — 2.0 cP. Solid ingredients, fat, and temperature affect
milk viscosity. Buckle et al. (1987) stated that the most typical characteristic of milk is coagulation.
Addition of acid or enzyme activity can cause milk to curdle. Proteolytic enzymes made by
bacteria can also cause clumping. Calcium ions in milk are very important for the settling process.
If deviations occur, the milk can turn liquid or even become too thick, this is due to milking factors
and livestock factors (Diastari & Agustina, 2013).

2.1.4. Freezing Point and Boiling Point of Milk

Milk has a freezing point of -0.50°C, whereas water has a freezing point of 0°C. For
Indonesia, it is now -0.52°C. Determining the freezing point of milk is critical to assessing the
quality of dairy cow's milk since it fluctuates in response to changes in the milk's water content.
The chemical composition of milk, specifically the amounts of lactose and minerals, can be used
to determine how high or low the freezing point of milk will rise or fall. The freezing point of milk
will increase with decreasing quantities of lactose (Murti, 2016). There is a strong correlation
between the specific gravity and boiling point of fresh milk. There exists a positive correlation
between the boiling point and weight of milk. Compared to water, milk has a higher boiling point.
The boiling points of fresh milk and pure water are 100.16 and 100.17 degrees Celsius,
respectively, at sea level. The greater the quantities of minerals and lactose in milk, the greater its
freezing point (Melia et al., 2018). If there is milk adulteration by adding water, it can easily be
tested using a freezing point determination test. Milk added with water will show a freezing point
that is greater than water and smaller than milk.

2.2. Chemical Properties of Milk
2.2.1. Acidity and pH of milk

Fresh milk has amphoteric properties, meaning it can be both acidic and basic. The hydrogen
ion potential (pH) of fresh milk is between 6.5 — 6.7. If the pH value of breast milk is higher than
6.7, it usually means mastitis and if the pH is below 6.5, it indicates the presence of colostrum or
bacterial deterioration (Saleh, 2004). The bacteria that cause increased milk acidity can come from
cows suffering from mastitis, as well as milk contaminated with bacteria after milking or normal
bacteria that are able to ferment lactose into lactic acid. The acidity level of milk can decrease,
which means its quality also decreases due to bacterial activity in utilizing lactose to become lactic
acid (Khoirani, 2015). For this reason, milk can be treated to maintain its quality, such as by
cooling, pasteurization, or a combination of heating and cooling which aims to inhibit the growth

or kill the bacteria.
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2.2.2. Fat level

The largest contents of milk are water and fat. Fat is found in milk in the form of millions of
small balls with a diameter of between 1 — 20 microns with an average diameter of 3 microns
(Buckle et al., 2007). Usually, there are around 1000 x 106 fat globules in every ml of milk. These
granules make milk easily absorb foreign flavors. The percentage of milk fat varies between 2.4%
- 5.5%. Cow's milk contains 63% saturated fatty acids (ALJ), 30% monounsaturated fatty acids
(ALTJT), and 7% polyunsaturated fatty acids (ALTJG) (Mourad et al., 2014).

Milk fat contains many nutrients that are beneficial for humans, such as fat-soluble vitamins
(A, D, E, and K), and essential fatty acids (Le et al., 2015). Milk fat content can be influenced by
genetics, feed, rearing methods, climate, lactation period and animal health (Fitriyanto et al., 2013).
The type of feed that is very influential in increasing milk fat content is forage because milk fat
content depends on the crude fiber content in the feed (Riski et al., 2016). The growth of
microorganisms can also affect milk fat. The large number of microorganisms will cause milk to
clot which is caused by damage to the fat structure resulting in a decrease in milk quality
(Wanniatie & Hanum, 2015).
2.2.3. Protein content

According to Winarno (1993), milk is a source of very high quality protein. Cow's milk
protein content is around 3.5%. Milk protein consists of three main types of protein, there are
casein, lactalbumin, and lactoglobulin. These three types of protein are present in colloidal form,
do not form layers, and are uniformly dispersed in milk. In contrast to fat, protein can only provide
energy of £ 4.1 calories per gram (Mukhtar, 2006). Casein is the main protein in milk, accounting
for 80% of the total protein in cow's milk. Casein can be precipitated by acid and the enzyme renin.
Homogenization which is usually carried out in milk processing causes some of the casein particles

to combine with fat globules.

3. Testing of the Physicochemical Properties of Pasteurized Milk

The quality requirements for pasteurized milk according to SNI are used as a guideline for
determining the quality of milk to be sold to consumers by the milk processing industry. The
Indonesian standard for pasteurized milk is SNI 01-3951-1995 (Table 1).

According to Al-Farsi et al. (2021), milk quality is a major concern in various countries. A
multitude of factors can impact the microbiological quality of pasteurized milk, including the
duration and temperature of the pasteurization process, the type of packaging material used, the
temperature during transportation, and the storage practices used for both retail and consumer
pasteurized milk (Angelidis et al., 2016). Wanniatie and Hanum (2015) tested the quality of
pasteurized milk from shops, supermarkets and retail agents in the DKI Jakarta and Bogor areas.
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Testing was carried out using the Gerber method, Formol and the Fleischmann formula
(Sudarwanto, 2012). The milk fat content test results ranged from 3 — 4%, by SNI (1995). The
milk protein content tested ranged from 2.9 to 3.4%. This is still in accordance with SNI (1995),
the minimum is 2.5%. The dry matter content of pasteurized milk ranges from 10.7 to 12.6%. The
nonfat dry matter (BKTL) content of pasteurized milk tested ranged from 7.3 to 8.9%. In SNI
(1995) the minimum limit for BKTL is 7.7%. This shows that there are samples that do not comply
with the specified requirements. The low level of BKTL in pasteurized milk is probably because
the milk constituents (except fat) were low from the start.

Table 1. Pasteurized Milk SNI 01-3951-1995

Characteristics Condition Testing method
A B

Smell Typical Typical Organoleptic
Flavor Typical Typical Organoleptic
Color Typical Typical Organoleptic
Fat content % (wt/weight) min 2.80 1.50 SP-SMP-248-1980
Non-fat solids content % (w/w) min 7.7 7.5 SP-SMP-249-1980
Reductase assay with methylene blue 0 0
Protein content % (wt/weight) min 25 2.5 SP-SMP-79-1975
Phosphatase test 0 0
T.P.C (Total Plate Count), ml, max 3x 10 3x 10
Coliform presumptive MPH/mI, max 10 10

Dangerous metal

1. 1L.As, (ppm) max,

2. 2.Pb, (ppm) max,

3. 3.Cu, (ppm) max,

4. 4.Zn, (ppm) max,

Preservatives In accordance with the
Republic  of Indonesia
Minister of Health Regulation
No. 235/Men. Case/Per/1\V/79

Note: A = Pasteurized milk without flavoring B = Pasteurized milk with flavoring

O~
ON PP

Wulandari et al. (2017), research was conducted on pasteurized milk using a cold chain. The
pH test was carried out according to SNI 01-2782-1998 (BSN, 1998) and it was found to be 6.7.
Protein Content Test using the Formol Titration Method (AOAC, 2005; Milkotester, 2017) was
found to be 2.67%. Fat content test using the Gerber method according to SNI 01-2782-1998 (BSN,
1998; Milkotester, 2017) was found to be 3.37%. The test's findings clarify that while certain
pathogenic microbes remain in milk after pasteurization, which affects the pH of pasteurized milk,
the activity of temperature-resistant microorganisms is what causes the pH value of pasteurized
milk to rise. Protein content complies with SNI guidelines, with a minimum of 2.5%. Because
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pasteurization involves heating, the protein level of pasteurized milk is lower than that of fresh
milk. The minimal fat percentage for pasteurized milk is 2.8% for unflavored milk and 1.5% for
flavored milk, as per the standards set by the SNI. The basic ingredients and precision of the
processing method determine the fat level of pasteurized milk (Susilorini & Sawitri, 2006). The
fat content value decreased significantly after the processing process.

Maharani et al. (2020) tested the quality of milk from milk shops in the Bogor Pier IPB area.
Milk composition was checked using a lactoscan (Milkotronic Lactoscan SLP) connected to a
thermal receipt printer (Rongta RP58E-S). The average test results were: specific gravity is 1.019,
fat content is 2.66, protein content is 2.02, and pH is 6.89. The test results show that the specific
gravity value is under the minimum value of SNI-3141.1-2011. The low specific gravity value
indicates that the density of the milk is also low. The addition of water, the amount of milk fat, the
amount of feed dry matter (BK) and nonfat dry matter (BKTL) can all affect the specific gravity
value. Changes in specific gravity in milk occur if the fat granules (globules), lactose, protein and
salt in the milk change. The specific gravity of milk that has been mixed with water will decrease
(Miller et al., 2007). A low specific gravity value indicates that the density of milk is also low
(Maharani et al., 2020). The specific gravity number will rise with the amount of fat-free dry
matter. The release of CO2 and N2 from the milk causes an increase in its specific gravity (\Warni,
2014). The specific gravity value will decrease with an increase in fat content (Nurmayanti, 2016).
Milk with a greater specific gravity value has superior gquality since it has a lower water content
and a concentrated nutritious content (\Wulandari et al., 2017).

Caprita et al. (2014) investigated the effect of storage conditions on the physicochemical
characteristics of several types of pasteurized cow's milk (Table 2). For forty-eight hours,
pasteurized milk was stored at 4°C, 10°C, and 20°C. During two days of storage at 20°C, the
acidity of pasteurized milk increased from 0.142 +0.00119% to 0.162 +0.00342%, and the pH
decreased by 0.068 units. As a result of decreasing pH, calcium and phosphorus bonds are released
from the structure of colloidal milk proteins and this creates electrical conductivity (EC) increases.
The average EC in pasteurized milk increased from 5.220+0.0397 mS/cm to 5.880+0.1006 mS/cm
after two days of storage at 20°C. The decrease in pH at 4°C was slower than at 10°C and 20°C.
As the temperature and storage time increase, the pH decreases rapidly due to an increase in
phosphate ions and acidification of the milk, which changes the salt balance (Muchetti et al., 1994).
The shelf life of commercially available pasteurized milk is limited by the following bacteria that
can survive the thermal process, namely Bacteria from the genera Pseudomonas and Bacillus,
which represent the majority of bacterial contaminants after pasteurization and continue to
multiply during milk storage due to their psychrophilic nature (Martin et al., 2018).
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Rashid et al. (2019) found that temperature and duration had a significant impact on the
physicochemical characteristics of pasteurized milk. pH, lipid, protein, and lactose contents all
reduced during post-pasteurization cold storage, but levels of free fatty acid (FFA) and acidity
increased dramatically at 10°C as opposed to 7°C and 4°C on day 19. Even on the ineteenth day
of milk storage, there was very little color change of the nanoparticles due to interaction with
volatiles at 4°C. Meanwhile, at a temperature of 10°C, there was a real change on the 14th to the
19th day of storage, indicating that the milk would be damaged according to the sensory score.
This is in accordance with research by Limbo et al. (2020), where chemical and sensory quality
showed good stability in pasteurized milk stored in the dark for up to 13 days. According to
Hellwig (2019), pasteurized milk should be properly stored at 4°C because raising the temperature
will shorten its shelf life. This is because exposure to light on milk can trigger reactions that result

in some undesirable flavors (Pawde et al., 2023).

Tabel 2. Effect of storage temperature on some physicochemical of pasteurized milk

Temperature
Time 4°C 10°C 20°C
h . electrical . electrical . electrical
") pH %I;(?i%tlc conductivity pH %Ig;%tlc conductivity pH %Igg(auc conductivity
(m.s/cm) (m.s/cm) (m.s/cm)
0 6.880+ 0.142+  5.220+ 6.880+ 0.142+  5.220+ 6.880+ 0.142+ 5220+
0.0192 0.00119 0.0397 0.0192 0.00119 0.0397 0.0192 0.00119 0.0397
24  6.872+ 0.148+  5.260% 6.852+ 0.150+  5.300% 6.848+ 0.152+ 5420+
0.1570 0.00249 0.0197 0.0141 0.00240 0.0237 0.0163 0.00166 0.00951
48 6.878+ 0.152+  5.284+ 6.834+ 0.155+  5.364+ 6.812+ 0.162+  5.880+
0.0156  0.00194 0.0258 0.0100 0.00196 0.0290 0.0194 0.00342 0.1006

Research by Rosadi (2017) stated that, the storage temperature significantly affected
dissolved protein, however the interaction between various filling and storage temperatures only
significantly affected the pasteurized milk's total microbiological value (Table 3). Apart from that,
storage temperature also has a significant effect on pH, viscosity and fat of pasteurized milk in
non-parametric data analysis using the Kruskal Wallis test and Mann's advanced test. Pasteurized
milk filled at 70°C and stored in the freezer was the best treated sample with a pH value of 6.52,
viscosity 4 cP, soluble protein 0.86%, fat 3.5% and total microbes 2.62 log CFU/mL. Apart from
that, the best treatment in the freezer was also due to consumer acceptance, where most consumers
tended to preferred frozen pasteurized milk products.

The effect of temperature and transportation time on the physical and sensory quality of
pasteurized milk products also needs to be tested. Apriliyani and Apriliyanti (2018), tested the
physical and sensory quality of pasteurized milk products packaged in 250 ml bottles produced by
SMEs in Malang City at different temperatures and transportation times. Determination of the pH

value was carried out using a pH meter in accordance with AOAC (2005). The test results in Table
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4 explain that at a transportation time of 72 hours with a temperature of 5°C, the pH value of 6.7-
6.8 it shows that it corresponds to the normal pH of pasteurized milk, and this is supported by the

normal sensory condition.

Table 3. Effect of filling and storage temperature on the physicochemical properties of
pasteurized milk

Filling Storage pH value Viscosity Soluble Fat (%) Total Microbes
Temperature (cP) Protein (%) (log CFU/mL)
M
70°C No storage 6.53+0.02 4=zx1 0.87 +0.02 3.6+0.1 2.45+0.08
Refrigerator (day 5) 650001 5=*1 0.81 +0.02 34+0.1 3.26+0.13
Freezer (day 5) 6.52+0.02 4=x1 0.86 +0.03 35+0.0 2.62+0.33
60°C No storage 6.53+£0.02 4=x1 0.88 +0.02 3.6+0.2 2.91+0.04
Refrigerator (day 5) 6.51+001 4=z*1 0.83 +0.06 3.4+0.1 4.07+0.06
Freezer (day 5) 6.52+0.01 4=zx1 0.86 +0.02 35+0.1 2.97+051
50°C No storage 6.53+0.01 4=z*1 0.90 +0.02 35+0.1 3.72+0.03
Refrigerator (day 5) 6.50+0.02 4=zx1 0.81 +0.02 35+0.1 4.10+0.05
Freezer (day 5) 6.53+001 4z+0 0.87 +0.02 35+0.1 3.77+0.05

Table 4. pH values and sensory distribution tests of pasteurized milk

Sample Ttri?gzp(ﬁgstrgn Tem(pl%r; ture pH Value Flavor Smell Texture col?](()jtittli?)n

P1 72 -15 6.0 Good Special Abnormal Normal
milk

P2 72 5 6.7 Good Special Normal Normal
milk

P3 72 15 5.3 Not good Sour smell ~ Abnormal Bulging

P4 108 -15 4.7 Not good Sour smell ~ Normal Bulging

P5 108 5 6.3 Good Special Normal Normal
milk

P6 108 15 5.0 Not good Sour smell ~ Normal Bulging

p7 129 -15 4.9 Not good Sour smell ~ Abnormal Bulging

P8 129 5 5.4 Good Special Normal Normal
milk

P9 129 15 4.6 Not good Sour smell  Abnormal Bulging

4. Conclusions
The process of pasteurization involves heating milk to precisely controlled temperatures in

order to destroy harmful microorganisms and increase the milk's shelf life. Due to the heating
process, pathogenic bacteria are eliminated from pasteurized milk; nonetheless, microbes may still
infect pasteurized milk during processing and packing. In order to ascertain the degree of safety
associated with the pasteurized milk produced, testing of its physicochemical qualities must be
conducted. The results of testing the physicochemical properties of pasteurized milk show that
pasteurized milk is greatly influenced by several factors, including: handling, processing, storage
temperature and time, as well as transportation temperature and time. Based on this, to develop the
milk processing industry in milk producing centers such as West Sumatra, it is necessary to test

the physicochemical properties of the milk products produced in order to know whether the quality
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of the milk products is in accordance with the Indonesian National Standard.
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