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Abstract. This research aimed to determine the quality of chemical and microbiological milk of goats fermented with Pediococcus 13 
acidilactici BK01 with the storage time on refrigerator temperature. The method used is the experimental method of Completely 14 
Randomized Design with 5 times the treatment of goat milk fermentation at the refrigerator temperature is over 0, 7, 14, 21, and 28 15 
days with 4 repetitions. The results showed long-lasting storage of real effect (P < 0.05) on water content, pH, titratable acid, total 16 
lactic acid bacteria, and total plate count, but no noticeable effect (P > 0.05) on the protein levels and milk fat fermentation during the 17 
resulting storage. The value of moisture content during storage ranges between 85.88-84.92%, 4.48-4.28 pH, 3.69-3.49% fat content, 18 
3.53-3.58% protein levels, as well as the count of Total Titrated Acid ranging from 1.52-1.73%.  The whole colonies of lactic acid 19 
bacteria reached between 237.8 x 108-12.75 x 108, and the total plate count (TPC) value during storage experienced an increase from 20 
4.5 x 102 CFU/ml to 102.8 x 102 CFU/ML. Based on the results of the study can be concluded that the milk of goat fermentation with 21 
Pediococcus acidilactici BK01 can maintain quality until the retention period of 28 days with the viability of lactic acid bacteria that 22 
meet the category as probiotics and meet the standard of fermented milk Indonesian National Standard 2981:2009 23 
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INTRODUCTION 26 

Fermented milk is one of the products processed by livestock through the fermentation stage involving lactic 27 
acid bacteria. Raw materials that are widely used to make fermented milk are cow's milk, buffalo milk, sheep's milk, and 28 
goat's milk.  In developing countries, goat's milk has been widely consumed because it has therapeutic benefits, high 29 
nutritional value, and as a source of probiotic microorganisms (Selvajeyanthi et al., 2019).  In the processing of milk 30 
fermentation, it utilizes goat milk because goat milk has many benefits for health including: can increase the absorption 31 
of Fe, efficient for the healing of asthma and tuberculosis, containing proteins, vitamin A, vitamin B (riboflavin), 32 
enzymes, and high minerals, has a great potential as a probiotic carrier (Cahyanti 2011), due to the presence of 33 
potentially lactic acid bacteria as probiotics (Melia et al. 2018) and does not cause diarrhea.  With this specialty owned 34 
by goat Milk, it makes the milk a suitable medium for the growth of the decay and pathogenic microorganisms. 35 
Therefore, some ways to extend the shelf life of goat milk can be done by processing goat's milk into fermented milk 36 
(Kurnia et al., 2014).   37 

Fermentation of milk involves lactic acid bacteria, in which case it is used is Pediococcus Acidilactici BK01.  38 
Excess strains of this Pediococcus Acidilactici BK01 is a lactic acid bacteria. This is the result of isolation from Bekasam 39 
that has passed the selection as a probiotic bacteria.  The selection of probiotic lactic acid bacteria among them can 40 
withstand the acidic condition of pH 2 and resistant to bile salts 0.3% and has antimicrobial activity against pathogenic 41 
bacteria, namely Escherechia coli and Staphylococcus aereus (Melia, et al. 2018 and Melia et al. 2019). Lactic acid 42 
bacteria can inhibit the growth of pathogenic bacteria (Escherichia coli O157: H7 and Staphylococcus aureus 43 
ATCC25923) because of the presence of anti-bacterial compounds produced such as bacteriocin (Melia et al. 2017 and 44 
bacteriocin also inhibits Listeria monocytogenes (Pato et al., 2020.     45 

 46 
 Pediococcus acidilactici is a strain of lactic acid bacteria that is often used in the processing of dairy products  47 
because of its ability to produce acids and is beneficial for health. These bacteria have antimicrobial activity against 48 
several other bacteria and have the potential as probotic (Holland et. al., 2011).  Pediococcus acidilactici, produces a 49 
bacteriocin called Pediocin. Pediocin is able to inhibit the growth of positive gram bacteria and is also effective in 50 
inhibiting gram negative bacteria (Delves-Broughton, 2012) and Pediocin PA-1, is a peptide that is an antimicrobial and 51 
is used as a biopreservative alternative in the food industry (Yusuf, 2018). Pediocin, including a type of thermostabile 52 
protein, is active in preventing food spoilage and inhibiting pathogenic microorganisms such as L . monocytogenes, 53 
Enterococcus faecalis, S. aureus, and Clostridium perfringens (Gálvez et al., 2014; Juneja et al., 2012). 54 
 55 
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 57 
The purpose of this research is to measure the chemical quality and microbiology of fermented milk made from 58 

the starter Pediococcus Acidilactici BK01 during storage at refrigerator temperature. 59 
 60 
 61 

MATERIAL AND METHOD 62 
 63 

Fermented milk was made using the milk of the Peranakan Etawa and the starter of Pediococcus Acidilactici 64 
BK01 as much as 5%. The study used a Completely Randomized Design of 5 treatment of storage fermented goat milk, 65 
i.e., 0, 7, 14, 21, and 28 days with four repetitions at refrigerator temperature. 66 
 67 
Fermented Milk Production (modification of Melia et al., 2019) 68 
  Goat milk was pasteurized at a temperature of 65-67

o
C for 30 minutes, then the milk temperature up to 37

o
C 69 

(Donkor et al., 2006).  Starter Pediococcus Acidilactici BK01 added as much as 5%, next incubated for 12 hours at 37
o
C 70 

temperature.  Fermented milk of Pediococcus acidilactici BK01 stored according to the treatment of 0, 7, 14, 21, and 28 71 
days. 72 
 73 
Proximate Analysis    74 
Analysis of proximate from fermented goat milk was moisture content, proteins, fats, water content testing methods, 75 
proteins, fats, Titratable Acid, and pH were conducted following AOAC (2012). 76 

Testing of pH and Titratable Acid  77 
pH testing using HANNA Romania the calibrated pH meter with a buffer of pH4 and pH 7 (AOAC, 2012).  The titratable 78 
acid was measured by mixing fermented milk with 10 mL of aquades, and it is calculated with 0.1 N NaOH using 79 
phenolphthalein indicator until it showed pink (Parmar, 2003) 80 

Calculation of Total Plate Count and Total Lactic Acid Bacteria  81 
Calculation of Total Plate Count (TPC) Paseephol and Sherkat (2009) and Total lactic acid bacteria and measured based 82 
on Harley and Presscot (2002). 83 

Statistical Analysis 84 
All the data obtained were analyzed statistically, which was done in as much as 4 repetitions.  Data that has significant 85 
influence (P < 00.5) was continued with the Duncan's Multiple Range Test using SPSS software statistic 19.  86 
 87 

RESULT AND DISCUSSION  88 

Table 1. Proximate Analysis of Fermented Goat Milk of Pediococcus acidilactici BK01 89 

Storage Time (days) Water (%) Protein (%) Fat (%) 

0 85,34ab 3,53 3,69 

7 84,92b 3,50 3,66 

14 85,88a 3,55 3,53 

21 85,57ab 3,56 3,57 

28 85,51ab 3,58 3,49 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 90 
 91 

The research results showed that the longer the storage at the refrigerator temperature, showed a significant 92 
effect (P. < 0.05) on water content, but showed no significant effect (P > 0.05) to the protein and fat value in the resulting 93 
fermented goat milk.   94 

Water 95 

Based on table 1, It was known that there was a difference in the milk content of fermented goat after stored up 96 
to 28 days (P < 0.05). The results of water content analysis during storage decreased to 84.92% up to 7 days of storage 97 
and increased on the storage on the 14th to 28th days. This was suspected because goat milk ferments during storage 98 
absorbed water from its environment. The longer the storage water content will continue to increase, even though at the 99 
start of water content, storage can be decreased. The results of this study are in line with Melia et al., (2019), which was 100 
the moisture content of fermented goat milk containing Lactobacillus fermentum strains NCC2970 which range from 101 
85% after storage for 15 days 102 
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This is supported by the statement of Herawati (2008), that changes in the water content of fermented milk can 103 
be influenced by the temperature and humidity of the room during storage and changed in water content in the product 104 
was a factor that is very influential to the decline in the quality of food products.  105 

Protein 106 

 Protein levels of fermented goat milk (table 1) during storage show no significant effect (P > 0.05) against the 107 
quality of the resulting protein. It was caused by the storage of fermented milk of Pediococcus acidilactici BK01, which 108 
was done at the refrigerator temperature until the storage of the 28th day has not influenced the resulting protein levels 109 
because it has not shown the sign will expire. From table 1 can be seen protein levels fermented milk until the storage of 110 
28 days still meet the quality standard of Indonesian National Standard 2981:2009 fermented milk , ie, minimum 2.7%. 111 
These protein levels are lower than Melia et al. (2019), which is about 4%, this is likely due to the source of milk from 112 
different farms and the difference in the type of feed given, but the same as research with Güneş Bayır et al. ( 2019) 113 
which reported that the protein content of yogurt with the addition of cinnamon was 3.54% . 114 
 115 

Fat 116 

Fat is a component of milk that can provide higher energy than both protein and carbohydrates. Based on the 117 
results of the research known the highest fat content found in the 0-day storage was 3.69%, and the lowest on the 28th 118 
day of storage was 3.49%, but statistically showed a difference that was not significant (P > 0.05). This was in line with 119 
the protein results gained that up to 28 days of storage have not given a noticeable effect on the resulting fat levels. This 120 
fat content is almost the same as the fat content of yogurt with the addition of cinnamon,  3.2 - 3.3% (Güneş Bayır et al., 121 
2019).   If compared with the level of fat according to the quality standard fermented milk prescribed Indonesian 122 
National Standard 2981:2009, that was at least 3%, then the milk of fermented goat Pediococcus acidilactici BK01 123 
produced was worth consuming. 124 

 125 
pH 126 

The result of the analysis pH of fermented goat milk indicated a significant effect (P. < 0.01) between the 127 
duration of storage at the refrigerator temperature (Figure 1.). The longer the storage time was done, the pH value was 128 
decreasing. The decrease in the pH value was due to the activity of lactic acid bacteria derived from the starter 129 
Pediococcus Acidilactici BK01 used in the manufacture of fermented goat milk. This bacteria will ferment lactose and 130 
will produce lactic acid, resulting in a decrease in pH. It is by the opinions of Costa et al. (2016) that lactic acid bacteria 131 
ferment lactose into glucose and galactose, then the glucose was converted into lactic acid.  132 

 133 
 134 

 135 
Figure 1. pH of Fermented Goat Milk Pediococcus Acidilactici BK01 136 

 137 
Also, a decrease in the pH of fermented goat milk during storage as the total acid increase of fermented milk 138 

was produced. The higher the whole level of fermented milk acid than the lower the pH, as seen in this research . 139 
According to Usmiati et al. (2011), the pH value of fermented milk will further decrease with the length of storage in 140 
cold temperatures. It was added by Melia et al. (2019) that the old storage of fermented milk using the starter 141 
Lactobacillus fermentum NCC2970 at a temperature of 4

o
C able to lower the pH value. 142 
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The pH value obtained in this study ranged from 4.28 – 4.48. The results of this research were not much different from 143 
the Melia et al. (2019) research, where the pH of fermented milk is ranging from 4.0 − 4.9, so that it can be concluded 144 
that the pH value of milk fermented goat milk Pediococcus acidilactici BK01 which was stored at the temperature of the 145 
refrigerator until the storage of the 28th day, still able to maintain its quality.   Abdel-Hamid et al. (2018), the pH value of 146 
fermented milk made from Lb. casei ATCC 393 decreased during storage at cold temperatures of 4.69 to 4.04 for 28 147 
days. Furthermore Bosnea, Kopsahelis, Kokkali, Terpou, and Kanellaki (2017) reported that Lb. probiotic yogurt casei 148 
ATCC 393 also decreased after 60 days of storage (pH 4.27 to 4.03). This is caused by the ability of Lb. casei ATCC 393 149 
produces organic acids during storage (Terpou et al., 2017) 150 

Total Titratable Acid (TTA)   151 
   The result analysis of total lactic acid (Figure 2.) showed the more extended the fermented goat milk product 152 
was stored, and then the total lactic acid was increasing as the pH decrease occurred. A low pH would be a suitable 153 
environment for Pediococcus Acidilactici BK01 (which is a homofermentative type bacteria) to grow and produce 154 
metabolites of lactic acid. It was by the opinions of Mal (2013) and Magalhaes et al. (2011) stating that the length of 155 
storage will affect the total lactic acid and generally, lactic acid bacteria can be distinguished into two groups namely 156 
homofermentative and heterofermentative, where a homofermentative group of fermented glucose produces lactic acid as 157 
the only product, like Pediococcus and some Lactobacillus. 158 

 159 

 160 
Figure 2. Titratable Acid   of Fermented Goat Milk Pediococcus Acidilactici BK01 161 

 162 
Based on the results of the research of fermented goat milk Paediococcus acidilactici BK01 stored at refrigerator 163 
temperature has qualified the quality of fermented milk Indonesian National Standard 2981:2009 IE 0.5-2. The value of 164 
T.T.A. fermented milk obtained in the research ranged from 1.52% − 1.73% for 28 days of the storage period. The results 165 
of the study were almost identical to the Melia et al. Research. (2019) on the quality, viability, and anti-bacterial 166 
properties of the Lactobacillus fermentum NCC2970 in goat milk fermentation at a temperature of 4

o
C with a T..T. A rate 167 

of 0.80 – 1.52 during 15-day storage. Thus, the value of the results of this research has fulfilled the criteria as fermented 168 
milk. Abdel-Hamid et al. (2018) also reported that fermented milk made from Lb. casei 393, increased during storage for 169 
21 days in cold temperatures. This is the same as the research of Sah, Vasiljevic, McKechnie), which uses Lb. casei 393 170 
to produce probiotic yogurt. Dimitrellou et al. (2016), also explain the increase in titratable acid during storage for 28 171 
days (0.7 to 0.9) along with a decrease in pH. 172 

 173 
Table 2. Total Lactic Acid Bacteria and Total Plate Count of Fermented Goat Milk Pediococcus Acidilactici BK01 174 

Storage Time  

(days) 

Total B.A.L. 

 (Log CFU/ml) 

TPC 

 (Log CFU/ml) 

0 10,376a 2,653d 

7 9,798bc 3,891b 

14 9,854b 3,322d 

21 9,833b 3,633c 

28 9,106c 4,012a 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 175 
 176 
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 177 
   Based on the data in table 3, the duration of storage was significant (P < 0.05), decreasing the total lactic acid 178 
bacteria of fermented goat milk. The longer it was stored, the total lactic acid bacteria will decrease. Many dead lactic 179 
acid bacteria caused this, due to the more extended storage conditions (28 days), resulting in reduced nutrient availability 180 
for Pediococcus acidilactici BK01 to produce lactic acid. Same with Abdel-Hamid et al. (2018), Lb. fermented milk casei 181 
ATCC 393, which is stored for up to 28 days in cold temperatures, has a number of lactic acid bacterial cells above 9 log 182 
cfu g-

1
. Bosnea et al. (2017), Dimitrellou et al. (2016), and Sah et al. (2015) also reported a decrease in the number of 183 

bacterial cells after 60 days of storage at cold temperatures. Whereas Terpou et. (2017), stated the decline in bacterial 184 
cells occurred after 30 days of storage. 185 
  The total decrease in Lactic Acid Bacteria in this study was also closely related to the decline in pH occurring. 186 
This was by the opinion of (Prasanna et al., 2013), the decline in the number of lactic acid bacteria was closely associated 187 
with the reduction of pH products due to the accumulation of organic acids as a result of the metabolites of fermentation 188 
so that rapid pH decline will inhibit even stopping the growth of lactic acid bacteria itself.  189 

  The decrease in the amount of Lactic Acid Bacteria in this research was similar to study by Melia et al. (2019). 190 
Where fermented milk was kept, then lactic acid bacteria decreased to 4.8 x 10

8
CFU/ml. Further explained that it was 191 

caused by reduced lactose as a significant source of carbon by bacteria. Compared with Indonesian National Standard 192 
2981:2009, the minimum amount of total Lactic Acid Bacteria in fermented milk is 10

7
CFU/ml. 193 

 194 
Total Plate Count of Fermented Goat Milk 195 

 The number of aerobic bacterial colonies in fermented goat milk tended to increase with the more extended the 196 
storage period. The lowest amount of aerobic bacterial colonies in fermented goat milk was found on the 0-day storage 197 
day of 4.5 x 10

2
 CFU/ml and the highest on 28-day storage of 102.8 x 10

2
. This condition was in line with the total Lactic 198 

Acid Bacterial that the longer the storage was decreasing its number. It was closely related to the 4 phases experienced by 199 
lactic acid bacteria. The results of this research still meet the existing S.N.I. with the maximum limit of its bacterial 200 
contamination, according to S.N.I., is 1 x 10

6
 CFU/ml. 201 

 202 
CONCLUSION 203 

Extended storage in cold temperatures can affect the quality of milk of the fermented goat Pediococcus 204 
acidilactici BK01. The storage of goat milk fermentation for 28 days in cold temperatures can still maintain the number 205 
of lactic acid bacteria that meet the criteria of probiotics that are 12.75 x 10

8
 CFU/ml with an acidity rate of 1.73 and pH 206 

of fermented milk goat reaches 4.28, with a value of TPC 102.8 x 10
2
 CFU/ ml,  protein content 3.57, fat content 3.49, 207 

and water content 85.51 that still fulfill Indonesian National Standard 2981: 2009 fermented milk 208 
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Abstract. This research aimed to determine the quality of chemical and microbiological milk of goats fermented with Pediococcus 13 
acidilactici BK01 with the storage time on refrigerator temperature. The method used is the experimental method of Completely 14 
Randomized Design with 5 times the treatment of goat milk fermentation at the refrigerator temperature is over 0, 7, 14, 21, and 28 15 
days with 4 repetitions. The results showed long-lasting storage of real effect (P < 0.05) on water content, pH, titratable acid, total 16 
lactic acid bacteria, and total plate count, but no noticeable effect (P > 0.05) on the protein levels and milk fat fermentation during the 17 
resulting storage. The value of moisture content during storage ranges between 85.88-84.92%, 4.48-4.28 pH, 3.69-3.49% fat content, 18 
3.53-3.58% protein levels, as well as the count of Total Titrated Acid ranging from 1.52-1.73%.  The whole colonies of lactic acid 19 
bacteria reached between 237.8 x 108-12.75 x 108, and the total plate count (TPC) value during storage experienced an increase from 20 
4.5 x 102 CFU/ml to 102.8 x 102 CFU/ML. Based on the results of the study can be concluded that the milk of goat fermentation with 21 
Pediococcus acidilactici BK01 can maintain quality until the retention period of 28 days with the viability of lactic acid bacteria that 22 
meet the category as probiotics and meet the standard of fermented milk Indonesian National Standard 2981:2009 23 

Keywords: goat milk, Pediococcus acidilactici BK01, fermented milk, and lactic acid bacteria 24 
 25 

INTRODUCTION 26 

Fermented milk is one of the products processed by livestock through the fermentation stage involving lactic 27 
acid bacteria. Raw materials that are widely used to make fermented milk are cow's milk, buffalo milk, sheep's milk, and 28 
goat's milk.  In developing countries, goat's milk has been widely consumed because it has therapeutic benefits, high 29 
nutritional value, and as a source of probiotic microorganisms (Selvajeyanthi et al., 2019).  In the processing of milk 30 
fermentation, it utilizes goat milk because goat milk has many benefits for health including: can increase the absorption 31 
of Fe, efficient for the healing of asthma and tuberculosis, containing proteins, vitamin A, vitamin B (riboflavin), 32 
enzymes, and high minerals, has a great potential as a probiotic carrier (Cahyanti 2011), due to the presence of 33 
potentially lactic acid bacteria as probiotics (Melia et al. 2018) and does not cause diarrhea.  With this specialty owned 34 
by goat Milk, it makes the milk a suitable medium for the growth of the decay and pathogenic microorganisms. 35 
Therefore, some ways to extend the shelf life of goat milk can be done by processing goat's milk into fermented milk 36 
(Kurnia et al., 2014).   37 

Fermentation of milk involves lactic acid bacteria, in which case it is used is Pediococcus Acidilactici BK01.  38 
Excess strains of this Pediococcus Acidilactici BK01 is a lactic acid bacteria. This is the result of isolation from Bekasam 39 
that has passed the selection as a probiotic bacteria.  The selection of probiotic lactic acid bacteria among them can 40 
withstand the acidic condition of pH 2 and resistant to bile salts 0.3% and has antimicrobial activity against pathogenic 41 
bacteria, namely Escherechia coli and Staphylococcus aereus (Melia, et al. 2018 and Melia et al. 2019). Lactic acid 42 
bacteria can inhibit the growth of pathogenic bacteria (Escherichia coli O157: H7 and Staphylococcus aureus 43 
ATCC25923) because of the presence of anti-bacterial compounds produced such as bacteriocin (Melia et al. 2017 and 44 
bacteriocin also inhibits Listeria monocytogenes (Pato et al., 2020.     45 

 46 
 Pediococcus acidilactici is a strain of lactic acid bacteria that is often used in the processing of dairy products 47 
because of its ability to produce acids and is beneficial for health. These bacteria have antimicrobial activity against 48 
several other bacteria and have the potential as probotic (Holland et. al., 2011).  Pediococcus acidilactici, produces a 49 
bacteriocin called Pediocin. Pediocin is able to inhibit the growth of positive gram bacteria and is also effective in 50 
inhibiting gram negative bacteria (Delves-Broughton, 2012) and Pediocin PA-1, is a peptide that is an antimicrobial and 51 
is used as a biopreservative alternative in the food industry (Yusuf, 2018). Pediocin, including a type of thermostabile 52 
protein, is active in preventing food spoilage and inhibiting pathogenic microorganisms such as L . monocytogenes, 53 
Enterococcus faecalis, S. aureus, and Clostridium perfringens (Gálvez et al., 2014; Juneja et al., 2012). 54 
 55 

 56 
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 57 
The purpose of this research is to measure the chemical quality and microbiology of fermented milk made from 58 

the starter Pediococcus Acidilactici BK01 during storage at refrigerator temperature. 59 
 60 
 61 

MATERIAL AND METHOD 62 
 63 

Fermented milk was made using the milk of the Peranakan Etawa and the starter of Pediococcus Acidilactici 64 
BK01 as much as 5%. The study used a Completely Randomized Design of 5 treatment of storage fermented goat milk, 65 
i.e., 0, 7, 14, 21, and 28 days with four repetitions at refrigerator temperature. 66 
 67 
Fermented Milk Production (modification of Melia et al., 2019) 68 
  Goat milk was pasteurized at a temperature of 65-67

o
C for 30 minutes, then the milk temperature up to 37

o
C 69 

(Donkor et al., 2006).  Starter Pediococcus Acidilactici BK01 added as much as 5%, next incubated for 12 hours at 37
o
C 70 

temperature.  Fermented milk of Pediococcus acidilactici BK01 stored according to the treatment of 0, 7, 14, 21, and 28 71 
days. 72 
 73 
Proximate Analysis    74 
Analysis of proximate from fermented goat milk was moisture content, proteins, fats, water content testing methods, 75 
proteins, fats, Titratable Acid, and pH were conducted following AOAC (2012). 76 

Testing of pH and Titratable Acid  77 
pH testing using HANNA Romania the calibrated pH meter with a buffer of pH4 and pH 7 (AOAC, 2012).  The titratable 78 
acid was measured by mixing fermented milk with 10 mL of aquades, and it is calculated with 0.1 N NaOH using 79 
phenolphthalein indicator until it showed pink (Parmar, 2003) 80 

Calculation of Total Plate Count and Total Lactic Acid Bacteria  81 
Calculation of Total Plate Count (TPC) Paseephol and Sherkat (2009) and Total lactic acid bacteria and measured based 82 
on Harley and Presscot (2002). 83 

Statistical Analysis 84 
All the data obtained were analyzed statistically, which was done in as much as 4 repetitions.  Data that has significant 85 
influence (P < 00.5) was continued with the Duncan's Multiple Range Test using SPSS software statistic 19.  86 
 87 

RESULT AND DISCUSSION  88 

Table 1. Proximate Analysis of Fermented Goat Milk of Pediococcus acidilactici BK01 89 

Storage Time (days) Water (%) Protein (%) Fat (%) 

0 85,34ab 3,53 3,69 

7 84,92b 3,50 3,66 

14 85,88a 3,55 3,53 

21 85,57ab 3,56 3,57 

28 85,51ab 3,58 3,49 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 90 
 91 

The research results showed that the longer the storage at the refrigerator temperature, showed a significant 92 
effect (P. < 0.05) on water content, but showed no significant effect (P > 0.05) to the protein and fat value in the resulting 93 
fermented goat milk.   94 

Water 95 

Based on table 1, It was known that there was a difference in the milk content of fermented goat after stored up 96 
to 28 days (P < 0.05). The results of water content analysis during storage decreased to 84.92% up to 7 days of storage 97 
and increased on the storage on the 14th to 28th days. This was suspected because goat milk ferments during storage 98 
absorbed water from its environment. The longer the storage water content will continue to increase, even though at the 99 
start of water content, storage can be decreased. The results of this study are in line with Melia et al., (2019), which was 100 
the moisture content of fermented goat milk containing Lactobacillus fermentum strains NCC2970 which range from 101 
85% after storage for 15 days 102 
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This is supported by the statement of Herawati (2008), that changes in the water content of fermented milk can 103 
be influenced by the temperature and humidity of the room during storage and changed in water content in the product 104 
was a factor that is very influential to the decline in the quality of food products. 105 

Protein 106 

 Protein levels of fermented goat milk (table 1) during storage show no significant effect (P > 0.05) against the 107 
quality of the resulting protein. It was caused by the storage of fermented milk of Pediococcus acidilactici BK01, which 108 
was done at the refrigerator temperature until the storage of the 28th day has not influenced the resulting protein levels 109 
because it has not shown the sign will expire. From table 1 can be seen protein levels fermented milk until the storage of 110 
28 days still meet the quality standard of Indonesian National Standard 2981:2009 fermented milk , ie, minimum 2.7%. 111 
These protein levels are lower than Melia et al. (2019), which is about 4%, this is likely due to the source of milk from 112 
different farms and the difference in the type of feed given, but the same as research with Güneş Bayır et al. ( 2019) 113 
which reported that the protein content of yogurt with the addition of cinnamon was 3.54% . 114 
 115 

Fat 116 

Fat is a component of milk that can provide higher energy than both protein and carbohydrates. Based on the 117 
results of the research known the highest fat content found in the 0-day storage was 3.69%, and the lowest on the 28th 118 
day of storage was 3.49%, but statistically showed a difference that was not significant (P > 0.05). This was in line with 119 
the protein results gained that up to 28 days of storage have not given a noticeable effect on the resulting fat levels. This 120 
fat content is almost the same as the fat content of yogurt with the addition of cinnamon,  3.2 - 3.3% (Güneş Bayır et al., 121 
2019).   If compared with the level of fat according to the quality standard fermented milk prescribed Indonesian 122 
National Standard 2981:2009, that was at least 3%, then the milk of fermented goat Pediococcus acidilactici BK01 123 
produced was worth consuming. 124 

 125 
pH 126 

The result of the analysis pH of fermented goat milk indicated a significant effect (P. < 0.01) between the 127 
duration of storage at the refrigerator temperature (Figure 1.). The longer the storage time was done, the pH value was 128 
decreasing. The decrease in the pH value was due to the activity of lactic acid bacteria derived from the starter 129 
Pediococcus Acidilactici BK01 used in the manufacture of fermented goat milk. This bacteria will ferment lactose and 130 
will produce lactic acid, resulting in a decrease in pH. It is by the opinions of Costa et al. (2016) that lactic acid bacteria 131 
ferment lactose into glucose and galactose, then the glucose was converted into lactic acid.  132 

 133 
 134 

 135 
Figure 1. pH of Fermented Goat Milk Pediococcus Acidilactici BK01 136 

 137 
Also, a decrease in the pH of fermented goat milk during storage as the total acid increase of fermented milk 138 

was produced. The higher the whole level of fermented milk acid than the lower the pH, as seen in this research. 139 
According to Usmiati et al. (2011), the pH value of fermented milk will further decrease with the length of storage in 140 
cold temperatures. It was added by Melia et al. (2019) that the old storage of fermented milk using the starter 141 
Lactobacillus fermentum NCC2970 at a temperature of 4

o
C able to lower the pH value. 142 
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The pH value obtained in this study ranged from 4.28 – 4.48. The results of this research were not much different from 143 
the Melia et al. (2019) research, where the pH of fermented milk is ranging from 4.0 − 4.9, so that it can be concluded 144 
that the pH value of milk fermented goat milk Pediococcus acidilactici BK01 which was stored at the temperature of the 145 
refrigerator until the storage of the 28th day, still able to maintain its quality.   Abdel-Hamid et al. (2018), the pH value of 146 
fermented milk made from Lb. casei ATCC 393 decreased during storage at cold temperatures of 4.69 to 4.04 for 28 147 
days. Furthermore Bosnea, Kopsahelis, Kokkali, Terpou, and Kanellaki (2017) reported that Lb. probiotic yogurt casei 148 
ATCC 393 also decreased after 60 days of storage (pH 4.27 to 4.03). This is caused by the ability of Lb. casei ATCC 393 149 
produces organic acids during storage (Terpou et al., 2017) 150 

Total Titratable Acid (TTA)   151 
   The result analysis of total lactic acid (Figure 2.) showed the more extended the fermented goat milk product 152 
was stored, and then the total lactic acid was increasing as the pH decrease occurred. A low pH would be a suitable 153 
environment for Pediococcus Acidilactici BK01 (which is a homofermentative type bacteria) to grow and produce 154 
metabolites of lactic acid. It was by the opinions of Mal (2013) and Magalhaes et al. (2011) stating that the length of 155 
storage will affect the total lactic acid and generally, lactic acid bacteria can be distinguished into two groups namely 156 
homofermentative and heterofermentative, where a homofermentative group of fermented glucose produces lactic acid as 157 
the only product, like Pediococcus and some Lactobacillus. 158 

 159 

 160 
Figure 2. Titratable Acid   of Fermented Goat Milk Pediococcus Acidilactici BK01 161 

 162 
Based on the results of the research of fermented goat milk Paediococcus acidilactici BK01 stored at refrigerator 163 
temperature has qualified the quality of fermented milk Indonesian National Standard 2981:2009 IE 0.5-2. The value of 164 
T.T.A. fermented milk obtained in the research ranged from 1.52% − 1.73% for 28 days of the storage period. The results 165 
of the study were almost identical to the Melia et al. Research. (2019) on the quality, viability, and anti-bacterial 166 
properties of the Lactobacillus fermentum NCC2970 in goat milk fermentation at a temperature of 4

o
C with a T..T. A rate 167 

of 0.80 – 1.52 during 15-day storage. Thus, the value of the results of this research has fulfilled the criteria as fermented 168 
milk. Abdel-Hamid et al. (2018) also reported that fermented milk made from Lb. casei 393, increased during storage for 169 
21 days in cold temperatures. This is the same as the research of Sah, Vasiljevic, McKechnie), which uses Lb. casei 393 170 
to produce probiotic yogurt. Dimitrellou et al. (2016), also explain the increase in titratable acid during storage for 28 171 
days (0.7 to 0.9) along with a decrease in pH. 172 

 173 
Table 2. Total Lactic Acid Bacteria and Total Plate Count of Fermented Goat Milk Pediococcus Acidilactici BK01 174 

Storage Time  

(days) 

Total B.A.L. 

 (Log CFU/ml) 

TPC 

 (Log CFU/ml) 

0 10,376a 2,653d 

7 9,798bc 3,891b 

14 9,854b 3,322d 

21 9,833b 3,633c 

28 9,106c 4,012a 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 175 
 176 
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 177 
   Based on the data in table 3, the duration of storage was significant (P < 0.05), decreasing the total lactic acid 178 
bacteria of fermented goat milk. The longer it was stored, the total lactic acid bacteria will decrease. Many dead lactic 179 
acid bacteria caused this, due to the more extended storage conditions (28 days), resulting in reduced nutrient availability 180 
for Pediococcus acidilactici BK01 to produce lactic acid. Same with Abdel-Hamid et al. (2018), Lb. fermented milk casei 181 
ATCC 393, which is stored for up to 28 days in cold temperatures, has a number of lactic acid bacterial cells above 9 log 182 
cfu g-

1
. Bosnea et al. (2017), Dimitrellou et al. (2016), and Sah et al. (2015) also reported a decrease in the number of 183 

bacterial cells after 60 days of storage at cold temperatures. Whereas Terpou et. (2017), stated the decline in bacterial 184 
cells occurred after 30 days of storage. 185 
  The total decrease in Lactic Acid Bacteria in this study was also closely related to the decline in pH occurring. 186 
This was by the opinion of (Prasanna et al., 2013), the decline in the number of lactic acid bacteria was closely associated 187 
with the reduction of pH products due to the accumulation of organic acids as a result of the metabolites of fermentation 188 
so that rapid pH decline will inhibit even stopping the growth of lactic acid bacteria itself.  189 

  The decrease in the amount of Lactic Acid Bacteria in this research was similar to study by Melia et al. (2019). 190 
Where fermented milk was kept, then lactic acid bacteria decreased to 4.8 x 10

8
CFU/ml. Further explained that it was 191 

caused by reduced lactose as a significant source of carbon by bacteria. Compared with Indonesian National Standard 192 
2981:2009, the minimum amount of total Lactic Acid Bacteria in fermented milk is 10

7
CFU/ml. 193 

 194 
Total Plate Count of Fermented Goat Milk 195 

 The number of aerobic bacterial colonies in fermented goat milk tended to increase with the more extended the 196 
storage period. The lowest amount of aerobic bacterial colonies in fermented goat milk was found on the 0-day storage 197 
day of 4.5 x 10

2
 CFU/ml and the highest on 28-day storage of 102.8 x 10

2
. This condition was in line with the total Lactic 198 

Acid Bacterial that the longer the storage was decreasing its number. It was closely related to the 4 phases experienced by 199 
lactic acid bacteria. The results of this research still meet the existing S.N.I. with the maximum limit of its bacterial 200 
contamination, according to S.N.I., is 1 x 10

6
 CFU/ml. 201 

 202 
CONCLUSION 203 

Extended storage in cold temperatures can affect the quality of milk of the fermented goat Pediococcus 204 
acidilactici BK01. The storage of goat milk fermentation for 28 days in cold temperatures can still maintain the number 205 
of lactic acid bacteria that meet the criteria of probiotics that are 12.75 x 10

8
 CFU/ml with an acidity rate of 1.73 and pH 206 

of fermented milk goat reaches 4.28, with a value of TPC 102.8 x 10
2
 CFU/ ml,  protein content 3.57, fat content 3.49, 207 

and water content 85.51 that still fulfill Indonesian National Standard 2981: 2009 fermented  milk 208 

ACKNOWLEDGMENTS 209 
This research was supported by research cluster publications to professors (Project No. 210 
T/8//UN.16.17/PPT.01.03/Pangan-PTU-KRP2GB/LPPM/2020) LPPM Andalas University. 211 

212 



 213 

REFERENCE 214 

Abdel-Hamid M, Romeih E, Gamba RRE et al. 2018. The biological activity of fermented milk produced by 215 
Lactobacillus casei ATCC 393 during cold storage. International Dairy Journal 9: 1-8. 216 

AOAC. 2012. Official Method of Analysis: Association of Analytical Chemists. 19th Edition . Washington DC. 217 

Bosnea LA, Kopsahelis N, Kokkali V et al. 2017. Production of a novel probiotic yogurt by incorporation of L. casei 218 
enriched fresh apple pieces, dried raisins and wheat grains. Food and Bioproducts Processing 102: 62–71 219 

 220 
Cahyanti AN. 2011.Viabilitas probiotik Lactobacillus casei pada yoghurt susu kambing selama penyimpanan beku. 221 

J.Teknologi Pertanian 12: 176-180. 222 
 223 

Costa MP, Silva-Frasao B, Costa-Lima BRC et al. 2016. Simultaneous analysis of carbohydrates and organic acids by 224 
HPLC-DAD-RI for monitoring goat’s milk yogurt fermentation. Talanta 152: 162–170. 225 

 226 

Delves-Broughton J. 2012. Natural antimicrobials as additives and ingredients for the preservation of foods and 227 
beverages. In: Baines D, Seal R (eds,). Natural Food Additives, Ingredients and Flavourings. Woodhead 228 
Publishing, UK. 229 

 230 
Dimitrellou D, Kandylis P, Petrović T et al. 2016. Survival of spray dried microencapsulated Lactobacillus casei ATCC 231 

393 in simulated gastrointestinal conditions and fermented milk. LWT - Food Science and Technology 71: 169–232 
174. 233 

 234 
Gálvez A, López RL, Pulido RP et al. 2014. Application of lactic acid bacteria and their bacteriocins for food 235 

biopreservation. Food Biopreservation, New York. 236 
 237 
GüneşBayır A, Bilgin MG. 2019. The effect of cinnamon on microbiological, chemical and sensory analyses of probiotic 238 

yoghurt. Bezmialem Science 7(4): 311-316.  239 

 240 
Harley, Presscot. 2002. Laboratory Exercise in Microbiology. Mcg raw Hill Publisher, USA. 241 
 242 
Holland R, Crow V, Curry B.  2011. Lactic acid bacteria  Pediococcus spp. In : Fuquay JW (eds,2

th
). Encyclopedia of  243 

Dairy Sciences. Academic Press, USA. 244 

Juneja VK, Dwivedi HP, Yan X. 2012. Novel natural food antimicrobials. Annu. Rev. Food Sci Technol 3: 381 –403. 245 
 246 
Kurnia YF, Yasni S, Nurtama B. 2014. Optimation formula of goat milk yoghurt and white oyster mushroom powder 247 

with mixture design methods. Pakistan Journal of Nutrition 13(5): 296-302. 248 
 249 
Mal R, 2013.  Effect of storage duration in refrigerator temperature on pH value, viscosity, total lactic acid and profiles 250 

protein dissolved of goat milk kefir. [Thesis]. Universitas Brawijaya, Malang. [Indonesia] 251 
 252 
Magalhaes KT, Pereira GVM, Campos CR et al. 2011. Brazilian kefir structure, microbial communities, and chemical 253 

composition. Brazilian J Microbiol 42: 693-702. 254 
 255 
Melia S, Yuherman, Jaswandi et al. 2017. Characterization of the antimicrobial activity of lactic acid bacteria isolated 256 

from buffalo milk in West Sumatra (Indonesia) against Listeria monocytogenes. Pak J Nutr 16(8): 645-650.  257 
 258 
Melia S, Yuherman, Jaswandi et al. 2018. Selection of buffalo milk, lactic acid bacteria with probiotic potential. Asian J 259 

of Pharm Clin Res 11: 186-189  260 
 261 
Melia S, Ferawati, Yuherman et al. 2018.  Probiotic characterization of lactic acid bacteria isolated from raw milk 262 

(Buffalo, Cow, and Goat) from West Sumatera, Indonesia.  Asian Jr of Microbiol Biotech Env Sc 20: 131-139. 263 
 264 

https://www.sciencedirect.com/science/article/pii/B9781845698119500062
https://www.sciencedirect.com/science/article/pii/B9781845698119500062
https://www.sciencedirect.com/book/9781845698119
https://www.sciencedirect.com/science/article/pii/B9780123744074002697#!
https://www.sciencedirect.com/science/article/pii/B9780123744074002697#!
https://www.sciencedirect.com/science/article/pii/B9780123744074002697#!


Melia S, Ferawati, Zulkarnain I et al. 2019. Quality, viability, and anti-bacterial properties of Lactobacillus fermentum 265 
NCC2970 in probiotic fermented goat milk at 4

o
C. Asian Jr. of Microbiol. Biotech. Env. Sc 21(2): 237-242. 266 

Melia S, Purwati E, Kurnia YF et al. 2019. Antimicrobial potential of Pediococcusacidilactici BK01 from Bekasam, 267 
fermentation of sepatrawa fish (Tricopodustrichopterus) from Banyuasin, South Sumatra, Indonesia.  268 
Biodiversitas Journal of Biological Diversity 20(12): 3532-3538. 269 

 270 
Melia S, Purwati E, ferawati et al. 2020. Physical and microbiological properties of sausage with addition of crude 271 

bacteriocin supernatant Lactobacillus fermentum L23 in cold storage. In : IOP Conference Series Earth and 272 
Environmental Science 454. Universitas Sumatera Utara, Medan, 10 October 2019.  273 

 274 
Parmar R. 2003. Incorporation of acid whey powders in probiotic yoghurt. [Thesis]. South Dakota State University, 275 

USA. 276 
 277 
Guo-Hao Y, Jun-Jun G, Jin-Shui W et al. 2012.  Physicochemical and sensory characterization of ginger-juice yogurt 278 

during fermentation.  Food Sci Biotechnol 21(6): 1541-1548. 279 
 280 
Paseephol T, Sherkat, F. 2009. Probiotic stability of yoghurts containing Jerusalem artichoke inulins during 281 

refrigerated storage. J. Functional Foods 1: 311-318. 282 
 283 
Pato U, Yusuf Y, Fitriani S et al. 2020. Inhibitory activity of crude bacteriocin produced by lactic acid bacteria isolated 284 

from dadih against Listeria monocytogenes. Biodiversitas 21: 1295-1302. 285 
 286 
Prasanna PHP, Grandison AS, Charalampopoulos D. 2013. Microbiological, chemical and rheological properties of low 287 

fat set yoghurt produced withexopolysaccharide (EPS) producing Bifidobacterium strains. Food Research 288 
International 51: 15–22. 289 

 290 
Selvajeyanthi S, Hemashenpagam N, Vinotha M.  2019. Potential probiotic analysis: indigenous lactic acid bacteria from 291 

freshly drawn goat milk. International Journal of Scientific Research in Biological Science 6: 65 -72.  292 

 293 
Sah BNP, Vasiljevic T, McKechnie S et al. 2015. Effect of refrigerated storage on probiotic viability and the production 294 

and stability of antimutagenic and antioxidant peptides in yogurt supplemented with pineapple peel. Journal of 295 
Dairy Science 98: 5905–5916. 296 

 297 
Shah NP. 2000. Probiotic bacteria: selective enumeration and survival in dairy foods. J Dairy Sci 83 : 894-907.  298 
 299 
Usmiati S, Broto W, Setiyanto. 2011. Character of cow's milk curd using probiotic bacteria starte. JITV 16(2): 140-152. 300 

[Indonesia]. 301 
 302 
Terpou A, Gialleli AI, Bekatorou et al. 2017. Sour milk production by wheat bran supported probiotic biocatalyst as 303 

starter culture. Food and Bioproducts Processing 101: 184–192. 304 
 305 
Urnemi S, Syukur, Purwati E et al. 2012. Potential of lactic acid bacteria as probiotic candidates producing bacteriocins 306 

against pathogenic microbes from fermentation of Criollo cocoa varieties. Jurnal Riset Teknologi Industri 6: 67-307 
76. [Indonesia]. 308 

Yusuf M. 2018. Natural Antimicrobial Agents for Food Biopreservation.In: Grumezescu A, Holban M (eds). Food 309 
Packaging and Preservation.Academic Press, USA. 310 

 311 

 312 



The quality of fermented goat milk produced by Pediococcus 1 

acidilactici BK01 on refrigerator temperature 2 

  3 

 4 
Sri Melia

1
, Indri Juliyarsi

1
, Yulianti Fitri Kurnia

1
, Yudha Endra Pratama

2
,  5 

Dhiva Rezzy Pratama
2
  6 

1Faculty of Animal Science, Universitas Andalas. Jl. Univ. Andalas. Limau Manis, Padang 25171, West Sumatra, Indonesia  7 
Tel.: +62-751-71464, Fax.: +62-751-71464, *srimelia75@ansci.unand.ac.id 8 

2Post Graduate Program of Animal Science, Universitas Andalas. Jl. Univ. Andalas. Limau Manis, Padang 25171, West Sumatra, Indonesia 9 
 10 

Manuscript received: 11 
 12 

Abstract. This research aimed to determine the quality of chemical and microbiological milk of goats fermented with Pediococcus 13 
acidilactici BK01 with the storage time on refrigerator temperature. The method used is the experimental method of Completely 14 
Randomized Design with 5 times the treatment of goat milk fermentation at the refrigerator temperature is over 0, 7, 14, 21, and 28 15 
days with 4 repetitions. The results showed long-lasting storage of real effect (P < 0.05) on water content, pH, titratable acid, total 16 
lactic acid bacteria, and total plate count, but no noticeable effect (P > 0.05) on the protein levels and milk fat fermentation during the 17 
resulting storage. The value of moisture content during storage ranges between 85.88-84.92%, 4.48-4.28 pH, 3.69-3.49% fat content, 18 
3.53-3.58% protein levels, as well as the count of Total Titrated Acid ranging from 1.52-1.73%.  The whole colonies of lactic acid 19 
bacteria reached between 237.8 x 108-12.75 x 108, and the total plate count (TPC) value during storage experienced an increase from 20 
4.5 x 102 CFU/ml to 102.8 x 102 CFU/ML. Based on the results of the study can be concluded that the milk of goat fermentation with 21 
Pediococcus acidilactici BK01 can maintain quality until the retention period of 28 days with the viability of lactic acid bacteria that 22 
meet the category as probiotics and meet the standard of fermented milk Indonesian National Standard 2981:2009 23 

Keywords: goat milk, Pediococcus acidilactici BK01, fermented milk, and lactic acid bacteria 24 
 25 

INTRODUCTION 26 

Fermented milk is one of the products processed by livestock through the fermentation stage involving lactic 27 
acid bacteria. Raw materials that are widely used to make fermented milk are cow's milk, buffalo milk, sheep's milk, and 28 
goat's milk.  In developing countries, goat's milk has been widely consumed because it has therapeutic benefits, high 29 
nutritional value, and as a source of probiotic microorganisms (Selvajeyanthi et al., 2019).  In the processing of milk 30 
fermentation, it utilizes goat milk because goat milk has many benefits for health including: can increase the absorption 31 
of Fe, efficient for the healing of asthma and tuberculosis, containing proteins, vitamin A, vitamin B (riboflavin), 32 
enzymes, and high minerals, has a great potential as a probiotic carrier (Cahyanti 2011), due to the presence of 33 
potentially lactic acid bacteria as probiotics (Melia et al. 2018) and does not cause diarrhea.  With this specialty owned 34 
by goat Milk, it makes the milk a suitable medium for the growth of the decay and pathogenic microorganisms. 35 
Therefore, some ways to extend the shelf life of goat milk can be done by processing goat's milk into fermented milk 36 
(Kurnia et al., 2014).   37 

Fermentation of milk involves lactic acid bacteria, in which case it is used is Pediococcus Acidilactici BK01.  38 
Excess strains of this Pediococcus Acidilactici BK01 is a lactic acid bacteria. This is the result of isolation from Bekasam 39 
that has passed the selection as a probiotic bacteria.  The selection of probiotic lactic acid bacteria among them can 40 
withstand the acidic condition of pH 2 and resistant to bile salts 0.3% and has antimicrobial activity against pathogenic 41 
bacteria, namely Escherechia coli and Staphylococcus aereus (Melia, et al. 2018 and Melia et al. 2019). Lactic acid 42 
bacteria can inhibit the growth of pathogenic bacteria (Escherichia coli O157: H7 and Staphylococcus aureus 43 
ATCC25923) because of the presence of anti-bacterial compounds produced such as bacteriocin (Melia et al. 2017 and 44 
bacteriocin also inhibits Listeria monocytogenes (Pato et al., 2020.     45 

 46 
 Pediococcus acidilactici is a strain of lactic acid bacteria that is often used in the processing of dairy products 47 
because of its ability to produce acids and is beneficial for health. These bacteria have antimicrobial activity against 48 
several other bacteria and have the potential as probotic (Holland et. al., 2011).  Pediococcus acidilactici, produces a 49 
bacteriocin called Pediocin. Pediocin is able to inhibit the growth of positive gram bacteria and is also effective in 50 
inhibiting gram negative bacteria (Delves-Broughton, 2012) and Pediocin PA-1, is a peptide that is an antimicrobial and 51 
is used as a biopreservative alternative in the food industry (Yusuf, 2018). Pediocin, including a type of thermostabile 52 
protein, is active in preventing food spoilage and inhibiting pathogenic microorganisms such as L . monocytogenes, 53 
Enterococcus faecalis, S. aureus, and Clostridium perfringens (Gálvez et al., 2014; Juneja et al., 2012). 54 
 55 

 56 
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 57 
The purpose of this research is to measure the chemical quality and microbiology of fermented milk made from 58 

the starter Pediococcus Acidilactici BK01 during storage at refrigerator temperature. 59 
 60 
 61 

MATERIAL AND METHOD 62 
 63 

Fermented milk was made using the milk of the Peranakan Etawa and the starter of Pediococcus Acidilactici 64 
BK01 as much as 5%. The study used a Completely Randomized Design of 5 treatment of storage fermented goat milk, 65 
i.e., 0, 7, 14, 21, and 28 days with four repetitions at refrigerator temperature. 66 
 67 
Fermented Milk Production (modification of Melia et al., 2019) 68 
  Goat milk was pasteurized at a temperature of 65-67

o
C for 30 minutes, then the milk temperature up to 37

o
C 69 

(Donkor et al., 2006).  Starter Pediococcus Acidilactici BK01 added as much as 5%, next incubated for 12 hours at 37
o
C 70 

temperature.  Fermented milk of Pediococcus acidilactici BK01 stored according to the treatment of 0, 7, 14, 21, and 28 71 
days. 72 
 73 
Proximate Analysis    74 
Analysis of proximate from fermented goat milk was moisture content, proteins, fats, water content testing methods, 75 
proteins, fats, Titratable Acid, and pH were conducted following AOAC (2012). 76 

Testing of pH and Titratable Acid  77 
pH testing using HANNA Romania the calibrated pH meter with a buffer of pH4 and pH 7 (AOAC, 2012).  The titratable 78 
acid was measured by mixing fermented milk with 10 mL of aquades, and it is calculated with 0.1 N NaOH using 79 
phenolphthalein indicator until it showed pink (Parmar, 2003) 80 

Calculation of Total Plate Count and Total Lactic Acid Bacteria  81 
Calculation of Total Plate Count (TPC) Paseephol and Sherkat (2009) and Total lactic acid bacteria and measured based 82 
on Harley and Presscot (2002). 83 

Statistical Analysis 84 
All the data obtained were analyzed statistically use, which was done in as much as 4 repetitions.  Data that has 85 
significant influence (P < 00.5) was continued with the Duncan's Multiple Range Test using SPSS software statistic 19.  86 
 87 

RESULT AND DISCUSSION  88 

Table 1. Proximate Analysis of Fermented Goat Milk of Pediococcus acidilactici BK01 89 

Storage Time (days) Water (%) Protein (%) Fat (%) 

0 85,34ab 3,53 3,69 

7 84,92b 3,50 3,66 

14 85,88a 3,55 3,53 

21 85,57ab 3,56 3,57 

28 85,51ab 3,58 3,49 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 90 
 91 

The research results showed that the longer the storage at the refrigerator temperature, showed a significant 92 
effect (P. < 0.05) on water content, but showed no significant effect (P > 0.05) to the protein and fat value in the resulting 93 
fermented goat milk.   94 

Water 95 

Based on table 1, It was known that there was a difference in the milk content of fermented goat after stored up 96 
to 28 days (P < 0.05). The results of water content analysis during storage decreased to 84.92% up to 7 days of storage 97 
and increased on the storage on the 14th to 28th days. This was suspected because goat milk ferments during storage 98 
absorbed water from its environment. The longer the storage water content will continue to increase, even though at the 99 
start of water content, storage can be decreased. The results of this study are in line with Melia et al., (2019), which was 100 
the moisture content of fermented goat milk containing Lactobacillus fermentum strains NCC2970 which range from 101 
85% after storage for 15 days 102 
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This is supported by the statement of Herawati (2008), that changes in the water content of fermented milk can 103 
be influenced by the temperature and humidity of the room during storage and changed in water content in the product 104 
was a factor that is very influential to the decline in the quality of food products.  105 

Protein 106 

 Protein levels of fermented goat milk (table 1) during storage show no significant effect (P > 0.05) against the 107 
quality of the resulting protein. It was caused by the storage of fermented milk of Pediococcus acidilactici BK01, which 108 
was done at the refrigerator temperature until the storage of the 28th day has not influenced the resulting protein levels 109 
because it has not shown the sign will expire. From table 1 can be seen protein levels fermented milk until the storage of 110 
28 days still meet the quality standard of Indonesian National Standard 2981:2009 fermented milk , ie, minimum 2.7%. 111 
These protein levels are lower than Melia et al. (2019), which is about 4%, this is likely due to the source of milk from 112 
different farms and the difference in the type of feed given, but the same as research with Güneş Bayır et al. ( 2019) 113 
which reported that the protein content of yogurt with the addition of cinnamon was 3.54% . 114 
 115 

Fat 116 

Fat is a component of milk that can provide higher energy than both protein and carbohydrates. Based on the 117 
results of the research known the highest fat content found in the 0-day storage was 3.69%, and the lowest on the 28th 118 
day of storage was 3.49%, but statistically showed a difference that was not significant (P > 0.05). This was in line with 119 
the protein results gained that up to 28 days of storage have not given a noticeable effect on the resulting fat levels. This 120 
fat content is almost the same as the fat content of yogurt with the addition of cinnamon,  3.2 - 3.3% (Güneş Bayır et al., 121 
2019).   If compared with the level of fat according to the quality standard fermented milk prescribed Indonesian 122 
National Standard 2981:2009, that was at least 3%, then the milk of fermented goat Pediococcus acidilactici BK01 123 
produced was worth consuming. 124 

 125 
pH 126 

The result of the analysis pH of fermented goat milk indicated a significant effect (P. < 0.01) between the 127 
duration of storage at the refrigerator temperature (Figure 1.). The longer the storage time was done, the pH value was 128 
decreasing. The decrease in the pH value was due to the activity of lactic acid bacteria derived from the starter 129 
Pediococcus Acidilactici BK01 used in the manufacture of fermented goat milk. This bacteria will ferment lactose and 130 
will produce lactic acid, resulting in a decrease in pH. It is by the opinions of Costa et al. (2016) that lactic acid bacteria 131 
ferment lactose into glucose and galactose, then the glucose was converted into lactic acid.  132 

 133 
 134 

 135 
Figure 1. pH of Fermented Goat Milk Pediococcus Acidilactici BK01 136 

 137 
Also, a decrease in the pH of fermented goat milk during storage as the total acid increase of fermented milk 138 

was produced. The higher the whole level of fermented milk acid than the lower the pH, as seen in this research . 139 
According to Usmiati et al. (2011), the pH value of fermented milk will further decrease with the length of storage in 140 
cold temperatures. It was added by Melia et al. (2019) that the old storage of fermented milk using the starter 141 
Lactobacillus fermentum NCC2970 at a temperature of 4

o
C able to lower the pH value. 142 
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The pH value obtained in this study ranged from 4.28 – 4.48. The results of this research were not much different from 143 
the Melia et al. (2019) research, where the pH of fermented milk is ranging from 4.0 − 4.9, so that it can be concluded 144 
that the pH value of milk fermented goat milk Pediococcus acidilactici BK01 which was stored at the temperature of the 145 
refrigerator until the storage of the 28th day, still able to maintain its quality.   Abdel-Hamid et al. (2018), the pH value of 146 
fermented milk made from Lb. casei ATCC 393 decreased during storage at cold temperatures of 4.69 to 4.04 for 28 147 
days. Furthermore Bosnea, Kopsahelis, Kokkali, Terpou, and Kanellaki (2017) reported that Lb. probiotic yogurt casei 148 
ATCC 393 also decreased after 60 days of storage (pH 4.27 to 4.03). This is caused by the ability of Lb. casei ATCC 393 149 
produces organic acids during storage (Terpou et al., 2017) 150 

Total Titratable Acid (TTA)   151 
   The result analysis of total lactic acid (Figure 2.) showed the more extended the fermented goat milk product 152 
was stored, and then the total lactic acid was increasing as the pH decrease occurred. A low pH would be a suitable 153 
environment for Pediococcus Acidilactici BK01 (which is a homofermentative type bacteria) to grow and produce 154 
metabolites of lactic acid. It was by the opinions of Mal (2013) and Magalhaes et al. (2011) stating that the length of 155 
storage will affect the total lactic acid and generally, lactic acid bacteria can be distinguished into two groups namely 156 
homofermentative and heterofermentative, where a homofermentative group of fermented glucose produces lactic acid as 157 
the only product, like Pediococcus and some Lactobacillus. 158 

 159 

 160 
Figure 2. Titratable Acid   of Fermented Goat Milk Pediococcus Acidilactici BK01 161 

 162 
Based on the results of the research of fermented goat milk Paediococcus acidilactici BK01 stored at refrigerator 163 
temperature has qualified the quality of fermented milk Indonesian National Standard 2981:2009 IE 0.5-2. The value of 164 
T.T.A. fermented milk obtained in the research ranged from 1.52% − 1.73% for 28 days of the storage period. The results 165 
of the study were almost identical to the Melia et al. Research. (2019) on the quality, viability, and anti-bacterial 166 
properties of the Lactobacillus fermentum NCC2970 in goat milk fermentation at a temperature of 4

o
C with a T..T. A rate 167 

of 0.80 – 1.52 during 15-day storage. Thus, the value of the results of this research has fulfilled the criteria as fermented 168 
milk. Abdel-Hamid et al. (2018) also reported that fermented milk made from Lb. casei 393, increased during storage for 169 
21 days in cold temperatures. This is the same as the research of Sah, Vasiljevic, McKechnie), which uses Lb. casei 393 170 
to produce probiotic yogurt. Dimitrellou et al. (2016), also explain the increase in titratable acid during storage for 28 171 
days (0.7 to 0.9) along with a decrease in pH. 172 

 173 
Table 2. Total Lactic Acid Bacteria and Total Plate Count of Fermented Goat Milk Pediococcus Acidilactici BK01 174 

Storage Time  

(days) 

Total B.A.L. 

 (Log CFU/ml) 

TPC 

 (Log CFU/ml) 

0 10,376a 2,653d 

7 9,798bc 3,891b 

14 9,854b 3,322d 

21 9,833b 3,633c 

28 9,106c 4,012a 

Means within a column with different superscripts are signiûcantly different (P < 0.05) 175 
 176 
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 177 
   Based on the data in table 3, the duration of storage was significant (P < 0.05), decreasing the total lactic acid 178 
bacteria of fermented goat milk. The longer it was stored, the total lactic acid bacteria will decrease. Many dead lactic 179 
acid bacteria caused this, due to the more extended storage conditions (28 days), resulting in reduced nutrient availability 180 
for Pediococcus acidilactici BK01 to produce lactic acid. Same with Abdel-Hamid et al. (2018), Lb. fermented milk casei 181 
ATCC 393, which is stored for up to 28 days in cold temperatures, has a number of lactic acid bacterial cells above 9 log 182 
cfu g-

1
. Bosnea et al. (2017), Dimitrellou et al. (2016), and Sah et al. (2015) also reported a decrease in the number of 183 

bacterial cells after 60 days of storage at cold temperatures. Whereas Terpou et. (2017), stated the decline in bacterial 184 
cells occurred after 30 days of storage. 185 
  The total decrease in Lactic Acid Bacteria in this study was also closely related to the decline in pH occurring. 186 
This was by the opinion of (Prasanna et al., 2013), the decline in the number of lactic acid bacteria was closely associated 187 
with the reduction of pH products due to the accumulation of organic acids as a result of the metabolites of fermentation 188 
so that rapid pH decline will inhibit even stopping the growth of lactic acid bacteria itself.  189 

  The decrease in the amount of Lactic Acid Bacteria in this research was similar to study by Melia et al. (2019). 190 
Where fermented milk was kept, then lactic acid bacteria decreased to 4.8 x 10

8
CFU/ml. Further explained that it was 191 

caused by reduced lactose as a significant source of carbon by bacteria. Compared with Indonesian National Standard 192 
2981:2009, the minimum amount of total Lactic Acid Bacteria in fermented milk is 10

7
CFU/ml. 193 

 194 
Total Plate Count of Fermented Goat Milk 195 

 The number of aerobic bacterial colonies in fermented goat milk tended to increase with the more extended the 196 
storage period. The lowest amount of aerobic bacterial colonies in fermented goat milk was found on the 0-day storage 197 
day of 4.5 x 10

2
 CFU/ml and the highest on 28-day storage of 102.8 x 10

2
. This condition was in line with the total Lactic 198 

Acid Bacterial that the longer the storage was decreasing its number. It was closely related to the 4 phases experienced by 199 
lactic acid bacteria. The results of this research still meet the existing S.N.I. with the maximum limit of its bacterial 200 
contamination, according to S.N.I., is 1 x 10

6
 CFU/ml. 201 

 202 
CONCLUSION 203 

Extended storage in cold temperatures can affect the quality of milk of the fermented goat Pediococcus 204 
acidilactici BK01. The storage of goat milk fermentation for 28 days in cold temperatures can still maintain the number 205 
of lactic acid bacteria that meet the criteria of probiotics that are 12.75 x 10

8
 CFU/ml with an acidity rate of 1.73 and pH 206 

of fermented milk goat reaches 4.28, with a value of TPC 102.8 x 10
2
 CFU/ ml,  protein content 3.57, fat content 3.49, 207 

and water content 85.51 that still fulfill Indonesian National Standard 2981: 2009 fermented  milk 208 
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