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ABSTRACT

PT Mazaraat Lokanatura Indonesia is one of the companies engaged in the production of cheese and
creamery located in Yogyakarta. This Practical Work Report aims to analyze the pH value and water added to
cow's milk, find out the factors causing differences in pH values and water added in each cheese production,
and make suggestions for improvements to evaluate and improve the quality of cow's milk as the main raw
material in cheese making at PT Mazaraat Lokanatura Indonesia. The analysis carried out on the pH value and
water added to milk is using a control chart in the form of a P-Chart. The results obtained after the analysis using
the P-chart control map show that the pH parameter for fresh cheese and aging cheese production is in a
controlled condition (in-control) and the water added parameter for fresh cheese and aging cheese production
is in an uncontrolled condition (out-control). The most dominant contributing factors affecting the pH and water

added in cow's milk are the raw material factors and the human factors.
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Introduction

PT Mazaraat Lokanatura Indonesia is a company that operates in the field of cheese processing and
creamery. The cheese products produced are divided into 2 types, namely fresh cheese and aging cheese.
Cheese is a food product made from heated fresh milk with several additional ingredients added to support the
cheese making process (Teply et al., 1958). Fresh cheese is a soft cheese made without the aging process and
can be consumed immediately after the production process (Malaka et al., 2017). Aging cheese is a type of
cheese that must go through a ripening process to be consumed. The aging process of aging cheese is carried
out by placing the cheese at the appropriate temperature and humidit. The aging process in aging cheese
contributes to the final texture of the cheese because its chemical and structural properties undergo changes
that occur over time (Rogers et al., 2009) . Examples of soft or fresh cheese are mozzarella, cream cheese,
quark, cottage, camembert and roquefort, and examples of aging cheese are cheddar, parmesan, pecorino and

grana padano (Fatharani et al., 2018). The process of making cheese is influenced by several factors, namely
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pH, temperature, water added levels and also the time to add bromelain enzyme extract, incubation time and
starter inoculum (Hargrove et al., 1967).

The milk as the main raw material used by PT Mazaraat Lokanatura Indonesia comes from the Samesta
Cooperative (Sapi Merapi Sejahtera), which is a combined milk from several local farmers, so the quality of each
milk for each cheese production varies depending on the milk distributed to the company. Milk is the result of
the secretion of mammalian mammary glands with its main function being to provide nutrition to its young.
Examples of mammals are cows, buffalo, goats and sheep (Walstra et al., 2006). Milk is often described as a
colloidal suspension containing emulsified fat globules, a heterogeneous family of major and minor proteins, the
carbohydrate lactose, minerals, vitamins and enzymes. Cow's milk contains several ingredients in 100 grams,
namely total solids 12.7%, fat 3.7%, protein 3.4%, lactose 4.8% and ash content 0.7% (Tamime, 2009). Milk is
also an excellent substrate for the growth of various types of bacteria which can cause damage and spoilage to
milk. Apart from that, the bacteria found in milk can also be obtained from pathogenic bacteria that originate
when the animal is being milked (Nollet & Toldra, 2010).

Quality control is an active process that is useful for detecting defects in a product and for maintaining the
quality of the product. Quality control is the most basic requirement for the continued quality of a product
(Demirkaya, 2022). Quality control must include verification that the final product produced meets quality
requirements using procedures, techniques and tools intended to detect any deviation or defect from established
measurements (Rocha et al., 2023). Quality control is defined as a quality inspection process as approval of
specifications so that a control department is devoted to checking product specifications through inspection and
control techniques to prevent defective products from reaching consumers (Blanco-Encomienda et al., 2018).
The quality control carried out by PT Mazaraat Lokanatura Indonesia for cow's milk raw materials is the
examination of milk pH and the examination of water added to the milk.

pH is an instrument used to measure the acidity or alkalinity of an environment. pH can be measured at
times 0 to 14 (Pakale, 1975). The pH of milk indicates whether the milk is acidic or alkaline and whether the milk
is slightly acidic or close to neutral (Marouf & EImhal, 2017) .The normal pH of fresh milk from healthy cow's milk
is in the range of 6.6-6.7. Lower pH values can occur due to the growth of microorganisms that ferment lactose
into lactic acid or extension lipolysis whereas higher pH values in milk can occur during physiological stress of
the animal when the mineral balance of the milk is altered by changes in the permeability of the blood barrier
and milk (e.g. in the late stages of the lactation cycle or during mastitis infections) (Tamime, 2009). The pH value
of milk is between 6.5 up to 6.6 is a condition that very profitable for microorganisms as the pH approaches
neutral (pH 6.5-7.5) is best for bacterial growth so that the milk will damaged easily. Partial milk spoilage largely
due to activity microorganisms (Pazra & Wahyuningsih, 2022). The pH value is interpreted as a condition that is

alkaline or acidic, and the pH test can be performed using a pH meter (Umar et al., 2014). In making cheese,
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the pH of milk is deliberately made lower, namely in the pH range of 4.0-5.0, because at this pH lactic acid
bacteria will grow and produce lactic acid which will inhibit the growth of many pathogenic bacteria and will
ferment milk so that it can later become milk products such as yoghurt and cheese (Lu et al., 2013).

Milk is most frequently adulterated by the addition of water, which reduces its nutritional value and
contaminates the milk, leading to health problems (Dangi, 2021). "Water added" refers to the intentional or
unintentional addition of water to milk, which can reduce or even damage the obtained milk (Levowitz, 1960).
Some factors that lead to the addition of water to milk are the gap between food demand and supply, as well as
the desire to obtain additional profit (Dave & Bhatt, 2022). Milk that has been diluted with water will impact the
contents within the milk, resulting in a reduction of fat, protein, and other components (Ystgaard et al., 1951).
Checking for "water added" in milk is necessary before using the milk for the cheesemaking process. The higher
the "water added" content in the milk, the lower the purity, which will affect the texture of the cheese and can
even lead to cheese damage. "Water added" in milk will change the specific gravity of the milk and alter the

natural color of the milk. To detect water in milk, a lactoscan can be used (Joy & Krishnakumar, 2017).

Research Method

This research uses 2 testing methods, namely pH and water added testing. pH testing is carried out by
preparing a tool, namely a pH meter, pressing the on button on the pH meter, dipping the tip of the pH meter
into the milk contained in the cheese vat. When the instrument is immersed, the number scale on the pH meter
will move randomly, wait until the number becomes fixed and does not change (Agung et al., 2023).

Water added testing is carried out using a tool, namely a lactoscan. Lactoscan is a tool used to analyze
the levels of lactose, fat, protein, water added, solid levels and density of the milk being tested. Prepare the
lactoscan, take milk from each milk can using a sample tube, place the sample tube containing milk into the
lactoscan, press the enter button then wait until the results of the water added level in the milk being tested come
out, repeat the process above for the next milk can. After completing all the milk cans, the cleaning process is
carried out and when finished, turn off the lactoscan by pressing the off button (Christi et al., 2022).

The data analysis method used in this research using the p-chart, p-Chart is a control chart that functions
to see whether quality control in a production is under control or not. The control limits used are CL (Center Line)
which is the middle line, UCL (Upper Control Limit) or upper limit line and LCL (Lower Control Limit) or lower
limit line, if the data obtained exceeds the upper control limit or lower control limit which has been specified then
the data was stated to be in an abnormal condition (Khomah & Siti Rahayu, 2015). According to (Khomah & Siti
Rahayu, 2015) the formula used to analyze data using a p control chart is:
p=CL = %
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1_
UCL=p+ 3 /u

n

1_
LCL=p— 3 ’p(n—p)

Where :

p = Center Line on Control

pi = Proportion of nonconformities

n = Lots of Samples
CL = Central Limit

UCL = Upper Control Limit
LCL = Lower Control Limit

Results and Discussion

1. Milk pH Control Limits for Fresh Cheese Production

The results of the calculations for the CL (Center Line), UCL (Upper Control Limit), and LCL (Lower

Control Limit) for the milk pH parameter in the fresh cheese production at PT Mazaraat Lokanatura Indonesia

can be seen in Table 1.

Table 1. Milk pH Control Limits for Fresh Cheese Production

Observation day - pH CL UCL LCL
1 6.64 6.60 6.70 6.50
2 6.61 6.60 6.70 6.50
3 6.66 6.60 6.70 6.50
4 6.65 6.60 6.70 6.50
5 6.67 6.60 6.70 6.50
6 6.65 6.60 6.70 6.50
7 6.64 6.60 6.70 6.50
8 6.65 6.60 6.70 6.50
9 6.66 6.60 6.70 6.50
10 6.68 6.60 6.70 6.50

The data obtained from the calculations for the milk pH control limits in fresh cheese production can

be represented using a P-Chart control chart for the milk pH parameter in the fresh cheese production, as shown

in Figure 1.
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Figure 1. Milk pH P-Chart control chart for fresh cheese

Based on Figure 1, namely the P-chart control chart for milk pH parameters in making fresh cheese at
PT Mazaraat Lokanatura Indonesia above, it can be seen that the milk pH data for fresh cheese shows that
nothing has passed or exceeded the predetermined UCL and LCL limits, however There is pH data that almost
exceeds the UCL limit, namely on day 10 which has a pH of 6.68. The number of bacteria in milk will affect the
pH of the milk, the more bacteria there are, the more milk lactose will be converted into lactic acid so that the
milk becomes sour. Several factors influence the number of bacteria and pH in milk, namely the milking
environment, sanitation of the stall and milking equipment, milking time and diseases caused by milk bacteria or
drugs (Pramesthi et al., 2015). The reference limit for milk pH set by PT Mazaraat Lokanatura Indonesia is in
the range 6.5-6.7 (Mazaraat, 2015). According to (SNI, 2011) the normal pH range for fresh milk is in the range
6.3-6.8. Based on the pH reference limits for milk, it can be concluded that all milk pH data for fresh cheese

production is in normal conditions.

2. Milk Water Added Control Limits for Fresh Cheese Production
The results of the calculations for the CL (Center Line), UCL (Upper Control Limit), and LCL (Lower
Control Limit) for the milk water added parameter in the fresh cheese production at PT Mazaraat Lokanatura
Indonesia can be seen in Table 2.
Table 2. Milk Water Added Control Limits for Fresh Cheese Production

Observation day - Water Added (%) CL UCL LCL
1 4.8 25 5 0
2 5.19 25 5 0
3 3.84 25 5 0
4 5.38 25 5 0
5 6.73 25 5 0
6 9.03 25 5 0
7 5.19 25 5 0
8 4.8 25 5 0
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———

Observation day -  Water Added (%) CL UCL LCL
9 3.84 25 5 0
10 4.8 25 5 0

The data obtained from the calculations for the milk water added control limits in fresh cheese
production can be represented using a P-Chart control chart for the milk water added parameter in the fresh

cheese production, as shown in Figure 2.
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Figure 2. Milk water added P-Chart control chart for fresh cheese

Figure 2 above is a P-chart control map for water added milk parameters in fresh cheese production at
PT Mazaraat Lokanatura Indonesia. The data above shows that there is some data that exceeds the
predetermined control limits. This is not in accordance with the reference limits for water added levels set by PT
Mazaraat Lokanatura Indonesia so that milk for making fresh cheese does not meet the criteria. The reference
limit for water added content in milk set by PT Mazaraat Lokanatura Indonesia is in the range of 0-3% (Mazaraat,
2015). According to (Panahzadeh et al., 2016) the addition of water to milk will certainly affect the quality of the
milk, adding water to milk is usually used to increase the volume of milk which will reduce the nutritional value
of milk and is followed by nutritional disorders in humans where if contaminated it will poses a health risk,
especially for sensitive people.

3. Milk pH Control Limits for Aging Cheese Production
The results of the calculations for the CL (Center Line), UCL (Upper Control Limit), and LCL (Lower
Control Limit) for the milk pH parameter in the aging cheese production at PT Mazaraat Lokanatura Indonesia
can be seen in Table 3.

Table 3. Milk pH Control Limits for Aging Cheese Production
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————

Obervation day - pH CL UCL LCL
1 6.65 6.60 6.70 6.50
2 6.65 6.60 6.70 6.50
3 6.65 6.60 6.70 6.50
4 6.58 6.60 6.70 6.50
5 6.64 6.60 6.70 6.50
6 6.6 6.60 6.70 6.50
7 6.65 6.60 6.70 6.50
8 6.65 6.60 6.70 6.50
9 6.68 6.60 6.70 6.50
10 6.57 6.60 6.70 6.50

The data obtained from the calculations for the milk pH control limits in aging cheese production can be
represented using a P-Chart control chart for the milk pH parameter in the aging cheese production, as shown

in Figure 3.
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Figure 3. Milk pH P-Chart control chart for aging cheese

Figure 3 shows data on milk pH parameters in aging cheese production at PT Mazaraat Lokanatura
Indonesia. The milk pH data above is still in normal conditions in accordance with the standards set by the
Indonesian National Standard (SNI, 2011) which states the pH range for fresh milk is 6.3-6.8. The pH value in
fresh milk is generally in the range of 6.5-6.7, if the pH of the milk is >6.7 it can mean that you have mastitis and
if the pH of the milk is <6 it indicates the presence of colostrum or the presence of bacteria in the milk (Umar et
al., 2014). According to (Pramesthi et al., 2015) the number of bacteria in milk will affect the pH of the milk, the
more bacteria there are, the more milk lactose will be converted into lactic acid so that the milk becomes sour.
Several factors influence the number of bacteria and pH in milk, namely the milking environment, sanitation of

the stall and milking equipment, milking time and diseases caused by milk bacteria or drugs.

4. Milk Water Added Control Limits for Aging Cheese Production
59


https://e-jurnal.lkpdci.com/index.php/JONAS

p-ISSN: 3031-1128; e-ISSN: 3031-7630

Joumnal of the Nusantara Agricdtu’e Sdence ( J(]\M https://e-jurnal.lkpdci.com/index.php/JONAS
Vol. (1), No (2): 53 -64, 2024

The results of the calculations for the CL (Center Line), UCL (Upper Control Limit), and LCL (Lower
Control Limit) for the milk water added parameter in the aging cheese production at PT Mazaraat Lokanatura
Indonesia can be seen in Table 4.
Table 4. Milk Water Added Control Limits for Aging Cheese Production

Observation day -  Water Added (%) CL UCL LCL
1 3.26 25 5 0
2 2.88 25 5 0
3 5.57 25 5 0
4 8.46 25 5 0
5 5.19 25 5 0
6 5.38 25 5 0
7 7.63 25 5 0
8 5.76 25 5 0
9 3.26 25 5 0
10 5.38 25 5 0

The data obtained from the calculations for the milk water added control limits in aging cheese
production can be represented using a P-Chart control chart for the milk water added parameter in the aging

cheese production, as shown in Figure 4.

Observation day-

—e—\yater added CL UcCL LCL

Figure 4. Milk water added P-Chart control chart for aging cheese

Figure 4 above is a P-chart control map for water added parameters in aging cheese production at PT
Mazaraat Lokanatura Indonesia. The data contained in the chart above shows that there is some data that
exceeds the predetermined control limits. This is not in accordance with the water added reference limit set by
PT Mazaraat Lokanatura Indonesia, so milk for aging cheese production does not meet the criteria. The
reference limit for water added content in milk set by PT Mazaraat Lokanatura Indonesia is in the range of 0-
3% (Mazaraat, 2015). According to (Dangi, 2021) there are several factors that cause the addition of water to
milk, namely increasing consumer demand and the farmer's intention to gain double profits. If a farmer adds

25% water to milk, the fat and protein concentration decreases by 25% (Rendevski et al., 2017).
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Problems regarding the pH value and water added levels in milk can have negative impacts It not
handled or corrected properly. According to (Zuhrotusy & Ardan, 2023), there are several factors that cause
problems, namely raw materials, humans, machines and methods. Raw materials are the first and most
important causal factor. The first reason that the quality of milk raw materials is not good is because the milk
has been in transit for too long so that a decrease in the pH of the milk can occur. The travel time from the
cooperative to the PT Mazaraat Lokanatura Indonesia production house is 30 minutes, this makes it very
possible for the milk to decrease in pH. Humans are also the main factor influencing milk quality. Lack of
accuracy, the milker's lack of focus in the milking process and the cleanliness of employee clothing can cause
a decrease in the quality of the milk produced. There are also farmers who deliberately add water to milk, causing
impurity in the milk supplied to production houses. The occurrence of damage or error conditions in the machine
used for the milking process can result in the milking process being less than optimal and affecting the results
of the milk obtained. Apart from that, the cleanliness of the machine used must also be considered. The method
of checking milk quality using a tool, namely a lactoscan, sometimes causes errors or process imperfections,
especially when it rains. When it rains, the inspection remains outside the production room in conditions that are
less than sterile and sometimes the milk is exposed to rainwater, causing contamination between the rainwater
and the milk. The production process also sometimes takes longer than the specified time due to a lack of
communication between one employee and another, causing errors to occur that are not in accordance with the
standards set by the company.

Suggestions for improvements that must be made by the company to improve the quality handling
process and production process of fresh cheese and aging cheese. Improvement steps that must be taken by
PT Mazaraat Lokanatura Indonesia are ensuring the quality of all raw materials is in accordance with the
standards set by the company and facilitating a cooling system during the process of sending milk from the
cooperative to the production house, taking milk raw materials from only one farmer, so that the quality of the
milk obtained tends not to be too different from each other, improve communication between employees to avoid
miscommunication which can cause errors during the production process, carry out routine checks on production
machines at least once a month to ensure whether or not there is damage or errors. happens to the machine. If
there is damage to the machine, immediately clean, repair or replace the machine so that it does not disrupt the

production process.

Conclusion
Based on the analysis that has been carried out on the differences in pH and water added levels in milk
as raw material for making fresh cheese and aging cheese at PT Mazaraat Lokanatura Indonesia, the conclusion
obtained is that the results of the P-Chart control chart analysis can be concluded that the pH parameter of cow's
milk for the production of fresh cheese and aging cheese is in controlled conditions (in-control) and the water
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added content parameters of cow's milk for the production of fresh cheese and aging cheese are in uncontrolled
conditions (out-control). The results of the analysis of factors causing differences in pH and water added levels
in milk are as follows. Raw materials for making fresh cheese and aging cheese show that there are two most
dominant causes, namely raw material factors and human factors. Suggestions for improvements that need to
be made to improve the quality of cow's milk used as raw material for making fresh cheese and aging cheese
are that the milk must be properly processed. ensuring that it complies with the standards set by the company,
collecting milk from only one farmer, tightening checks on the quality and purity of milk, controlling the cleanliness

of production machines and increasing coordination between employees.
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