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Abstract. Soft cheese that has been produced with the addition of three types of coagulant
namely pineapple juice, lactic acid bacteria Lactobacillus fabifermentans (Lactobacillus
fabifermentans culture in isolation from the results of corn flour fermentation), and a mixture of
pineapple juice and Lactobacillus fabifermentans. The best soft cheese obtained from the
treatment of a mixture of pineapple juice 40% with lactic acid bacteria Lactobacillus
fabifermentans 8%. Furthermore, to improve the quality of soft cheese produced, then add 1%
salt. The quality of the resulting cheese includes curd yield 23.17%. water content 68.03%,
protein content 8.27%, fat content 5.46%, pH 4.14%, total acid 1.66%. Based on the results of
the organoleptic test on the resulting soft cheese obtained the taste, aroma, texture, and color
preferred by the panelists.

1. Introduction

Milk is a type of product produced by livestock such as cattle, goats, or buffalo. Milk is a liquid derived
from udder healthy and clean dairy cattle that are obtained through proper milking and following
operational standards [1]. Milk is one of the products that is easily damaged so that it has a relatively
short shelf life. Every province in Indonesia has the potential to produce milk, one of which is the
province of South Sulawesi. Based on [2], milk production in South Sulawesi Province in 2015 reached
2,727 tons and in 2016 increased to 2,795 tons. Some dairy producing areas in South Sulawesi Province
include Sinjai and Enrekang districts.

The composition of milk is very diverse and depends on several factors, but the average number
for all types and conditions of milk is 3.90% fat, 3.40% protein, 4.80% lactose, 0.72% ash and 87.10%
water. In addition to the above substances, milk also contains other ingredients in small amounts such
as citrate, enzymes, vitamin A, vitamin B, and vitamin C. High nutritional content in milk and its less
durable nature causes the processing of milk into a product that has endurance long time is very
necessary.

One product that is produced with milk ingredients is cheese. Cheese is one of the processed
products made from milk, either cow, goat or buffalo milk. One type of cheese that is often used by
people in everyday life is soft cheese. Soft cheese is cheese without ripening (raw cheese). Soft cheese
such as cottage cheese contains more than 52% to 80% water with low-fat content [3]. High water
content causes this cheese to have a soft texture. In general, people consume soft cheese directly or
consumed with other products such as bread instead of jam.
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The process of making cheese uses an enzyme called rennet obtained from the stomach of a calf.
This enzyme plays a role in coagulating milk so that cheese product is obtained [4]. Enzymes play an
important role in making cheese, especially proteolytic enzymes. According to [5], the process of milk
coagulation by rennin is carried out through the enzymatic conversion process from casein to paracasein
and the chemical deposition of paracasein by calcium contained in milk. Rennet which is used in making
cheese has stronger working power than other enzymes so it is needed in small amounts. Production of
10 kg of cheese from 100 liters of milk only requires 10-45 ml of lumps (0.01-0.045%) [6].

The rennet enzyme is expensive and is very difficult to find, so another alternative is needed to
coagulate milk. The enzyme that can be used as an alternative to replacing the function of rennet is the
bromelain enzyme. This is because both are proteolytic enzymes or proteases that can play an important
role in the process of milk clumping. Bromelain can be obtained from pineapple plants from different
stems, skins, leaves, fruits, and stems.

In addition to using enzymes, the process of making cheese can use Lactic Acid Bacteria (LAB).
The most widely used microorganisms in starters, especially cheese starters, are the LAB group that
produces acids, especially lactic acid through lactose fermentation [7]. One type of LAB that can be
utilized is Lactobacillus fabifermentans. The culture of L. fabifermentans used in this study was isolated
from the fermentation results of cornflour obtained from the research results of [8]. This bacterium can
ferment the lactose content in milk and then produce lactic acid so that the fermented milk is in acidic
condition. This acid also preserves milk and degrades lactose (milk sugar) [9].

The slightly acidic condition makes it difficult for dangerous bacteria to grow. The low pH value
of cheese (5.0-5.2) helps suppress the growth of pathogenic bacteria and spoilage bacteria. Lower pH
values cause the minimization of growth and damage by microbes to the product. Making cheese is
based on the principle of clumping casein either by reducing the pH mechanism until the protein reaches
the isoelectric point (zero-charged macromolecules) then clumping or by administering the enzyme
protease. This study aims to determine the effect of the addition of pineapple juice and L. fabifermentans
on the quality of cottage cheese soft cheese.

2. Materials and Methods

This type of research is quantitative research using experimental methods and laboratory analysis. The
study used ANOVA analysis, namely a completely randomized design (CRD) of one factor with 3
treatments and 3 replications.

The study was conducted in two stages, namely preliminary research and primary research.
Preliminary research was conducted to determine the concentration of coagulant or clot material that
will be used in the process of making soft cheese. The best concentration resulting from preliminary
research will be the concentration used in the main research. The coagulant used in this preliminary
study is pineapple juice with concentration of 10%, 20%, 30%, 40%, and 50%, while the concentration
of L. fabifermentans, namely 4%, 6%, 8%, 10%, 12%, 14%, and 16%.

The main research consisted of 3 treatments. The first treatment is making soft cheese with the
addition of L. fabifermentans. Before the culture is used, the first rejuvenation of the starter is carried
out followed by incubation for 48 hours. After that, the starter is applied to milk and then fermented for
21 hours [10]. The second treatment is making soft cheese with the addition of pineapple juice, 1 L of
cow's milk which has been pasteurized, and pineapple juice is added as much as 40% (400 mL). After
that, this mixture is stirred until homogeneous and heated to form lumps at 80°C. The third treatment is
a combination of the two previous treatments. For this treatment, soft cheese is made by adding
pineapple juice. Next, the process continues with the addition of the L. fabifermentans starter. After that,
filtering and adding 1% of salt in each treatment was carried out. Analysis of the observed product
quality is the yield of curd, water content, protein content, fat content, pH, total acid and hedonic tests
namely taste, aroma, texture, and color.

3. Results and Discussions

3.1. Preliminary research
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Preliminary research was conducted to determine the concentration of coagulants in the process
of making soft cheese. The coagulant used is pineapple juice and LAB type L. fabifermentans.
Preliminary research results show that soft cheese with an appropriate texture is obtained from the
treatment of pineapple juice concentration of 40% and the treatment of L. fabifermentans 8%. Therefore,
these two concentrations are used in primary research to make soft cheese

3.2. Main research

The results showed that the type of coagulant was very influential on the resulting soft cheese.
The type of coagulant influences the chemical quality of soft cheese, namely water content, protein
content, pH value, and total titrated acid content but does not affect the yield value and fat content of
soft cheese produced (Table 1). The type of coagulant also affects the hedonic quality, especially in
terms of aroma.

Table 1. Yield curd and chemical properties of soft cheese

: Value of
Treatment of coagulant Yield Curd Water Protein (%) Fat (%) pH Titrated
(%) Content (%) Acid (%)

Pineapple juice 40% 21.59+2.70a 67.32+0.45a 8.55+047a  4.93+0.13a 4.77+0.09a  1.26+0.07 a

L. fabifermentans 8% 23.17#1.10a 72.23+0.81b 7.29+0.14b  532+0.37a 4.7#0.14a 1.38+0.05 b

Pineapple juice 40% +

L fabifermentans 8% 21.82+4291a 68.03+0.25a 8.27+0.27a  5.46+0.24a 4.14+0.12b  1.66+0.06 C

3.2.1. Yield curd

Yield Curd is a comparison of the amount of curd produced with the amount of raw milk used and
expressed in percent (%).The results of the yield of curd from various treatments can be seen in Table
1. The results showed that the type of coagulant used did not affect the yield of curd soft cheese. L.
fabifermentans culture can be used as a starter in producing soft cheese because these bacteria produce
lactic acid during the fermentation process. Lactic acid formed has an impact on the coagulation of curd
forming casein. Component forming casein consisting of calcium and phosphate, when lactic acid is
formed, calcium and phosphate will bind with lactate to form calcium lactate and lactate phosphate, so
clumps of casein will form curd [7]. According to [11], cheese is produced due to the deposition of
proteins, especially casein in acidic conditions.

3.2.2. Water content
Water content is the amount of water contained in the product. Water is one component in food that
affects the shelf life and physical properties of food. The quality of the product is determined by the
water content

The results showed that the best water content of soft cheese resulted from the addition of
pineapple juice 40% (67.32%) and the addition of pineapple juice 40% + L. fabifermentans 8%, ie
68.03% (Table 1). The standard water content of soft cottage cheese according to [3] is not more than
80%.. Both of these treatments produce low water levels because, during the manufacturing process
protease enzyme derived from pineapple juice, bromelain is given. Bromelain is one of the proteolytic
enzymes that can hydrolyze proteins. Protein hydrolysis by the protease enzyme will break the binding
of peptides contained in the protein. This disconnection process requires water, the more active the
proteolytic power, the more they need for water, so it will reduce the water content of the material.
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3.2.3. Protein
Protein is an important substance needed by the body because it functions as a builder and regulator.
Besides, protein also functions for the maintenance and growth of all cells in the body. The protein
content is the amount of protein contained in food items expressed in percent (%).

Soft cheese treatment with the addition of pineapple juice 40% and adding pineapple juice 40%
+ L. fabifermentans 8% produced the highest protein content, namely 8.55% and 8.27%, while the lowest
protein content was produced by the addition of L. fabifermentans 8% treatment, namely 7, 29% (Table
1). The addition of pineapple juice 40% can maintain the existing protein content. Enzymes do not
reduce the protein content in food but change it into simpler forms. Pineapple juice can break down the
structure of proteins contained in milk to be simpler [12]. Besides describing proteins, proteolytic
enzymes can form new proteins or protein-like compounds [13]. Enzymes are also proteins so that when
added to food they can maintain or even increase the protein content in these ingredients. The enzyme
itself is classified as protein [14]. Also, the performance of enzymes is specific, very different from acids
which can cause coagulation of proteins in various bonds in proteins. Acid can even cause changes in
the secondary structure of the protein, so that protein levels are lower.

3.2.4. Fat content

Fat is an important source of energy and is needed by humans in carrying out activities. Fat in making
cheese functions as clotting material that can bind to proteins so clots occur. Besides, during the process
of making p-lipid cheese on the fat granules membrane will break down so that the fat coalesces and
separates to the surface so that the milk clots. Soft cheese fat content of all treatments produced was in
the range of 4.93% -5.46%. This value range still meets the quality requirements, namely the fat content
of soft cheese ranges from 10%.

3.2.5. The pH value

The pH value is the degree of acidity used to express the acidity or the basicity of the solution. The
results showed that the pH value was in the range 4.14-4.77 (Table 1). The results of the analysis, the
pH value of soft cheese, found that the treatment of adding various coagulants to soft cheese gave very
real effect. Soft cheese treatment with the addition of pineapple juice 40% + L. fabifermentans 8%
produces the lowest pH value, while soft cheese produced from adding pineapple juice 40% and addition
of L. fabifermentans 8% have similarities, which is in the pH range of 4.7. The pH value of soft cheese
treatment of pineapple juice 40% + L. fabifermentans 8% is lowest because the bromelain enzyme in
pineapple juice degrades complex proteins from milk into simpler proteins, so L. fabifermentans makes
it easier to use these simple proteins as energy sources and produces lactic acid. Lactic acid plays a
major role in reducing the acidity in cheese. Lactic acid can act as a natural compound to extend the
shelf life of the resulting soft cheese. The addition of enzymes or acids aims to reduce the pH to 4.5-4.6
where the pH is the isoelectric point of casein [15].

3.2.6. Total acid

Total acid is the amount of acid contained in food. Total acid indicates the amount of organic acid
content in the product. The results of the analysis of variance on the total soft cheese acid are known
that the treatment of adding various coagulants to soft cheese gives very real effects. The results showed
that the total acid value was positively correlated with the pH value produced. Soft cheese treatment
with the addition of pineapple juice 40% + L. fabifermentans 8% produced the highest total acid of
1.66%, while soft cheese with the lowest total acid content was obtained from the addition of L.
Jfabifermentans 8% treatment, ie 1.38%.

The acid contained, especially the lactic acid produced is needed in soft cheese products. Lactic
acid is known to be one of the natural preservatives that are expected to extend the shelf life of the
resulting soft cheese. L. fabifermentans in pineapple juice mixture treatment is more optimal in
producing acids. This is due to the enzyme bromelain indirectly helping the adaptation phase of L.
fabifermentans through the breakdown of complex protein compounds into simple compounds that are
more easily utilized by these bacteria. The rapid adaptation phase causes L. fabifermentans to more
easily carry out metabolic processes and produce lactic acid as one of its main metabolites, therefore
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higher than the acid produced by the addition of pineapple. States that the more bacteria produce lactic
acid, the higher the acid formed [16].

3.2.7. The organoleptic test

The hedonic soft cheese test results showed that the type of coagulant did not affect color, taste, and
texture. This type of coagulant only affects the aroma of soft cheese produced. The color, taste, and
texture of soft cheese produced are in the range of 2.64-3.53 (Figure 1). This value indicates that the
soft cheese produced is rather preferred by panelists. The resulting soft cheese is creamy white to
yellowish-white, especially the treatment that gets 40% additional pineapple juice. This color still meets
the cottage soft cheese color standard according to [3], which is beige white. The yellowish-white color
in soft cheese is caused by carotenoid compounds (beta carotene) contained in pineapple juice. This
compound is non-polar, so it can provide a yellow color effect visually.
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Fig. 1. Results from panelist hedonic tests on soft cheese generated

Soft cheese produced from various treatments has a distinctive taste of milk and is rather salty.
The taste of soft cheese produced still meets the cottage cheese soft cheese standard. According to [3],
soft cheese has a salty or slightly salty taste. Specifically for soft cheese products produced with the
addition of L. fabifermentans 8%, the taste obtained in addition to slightly salty taste is also rather acidic.
Sour taste is caused by lactic acid bacteria that produce lactic acid during the fermentation of lactose in
milk [10].

The texture is a pressure that can be observed with the mouth when bitten, chewed and swallowed,
or touched with fingers. The standard texture of soft cottage cheese according to [3] is smooth, not like
flour, not sticky, and not runny. Bromelain enzymes contained in pineapple juice and L. fabifermentans
cause the texture of soft cheese produced to have smooth product texture. Bromelain enzymes in
pineapple and lactic acid can cut the casein bonds in milk during the process of making soft cheese.
According to [12], casein protein that is overhauled will produce small lumps causing the texture of the
product to feel smooth. States that the optimal addition of enzymes will produce clots that are not too
large with low water content [17].

This type of coagulant only affects the aroma of soft cheese produced. The results showed that
the aroma of soft cheese most favored by panelists resulted from the addition of 40% pineapple juice
with a preference level of 3.68 (like) compared to the addition of L. fabifermentans 8% treatment and
the mixture of pineapple juice 40% + L. fabifermentans 8%. Soft cheese which is treated only with the
addition of pineapple juice 40% produces distinctive aroma of milk, while soft cheese treatment adds L.
fabifermentans 8%, both single treatment and mixture of adding pineapple juice 40%, producing an acid
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aroma due to the acid production produced by L. fabifrementans during the soft cheese fermentation
process.

4. Conclusion

The type of coagulant influences the water content, protein content, pH value, total titrated acid, and the
aroma of soft cheese produced. The best soft cheese is produced from adding pineapple juice 40%
combined L. fabifermentans 8%. This soft cheese treatment resulted in lower pH value due to higher
levels of titrated acid contained in the other treatments. Acid levels are quite high, namely, 1.66%, is
expected to have the potential as a natural preservative compound for the soft cheese produced
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