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ABSTRACT 

Lactic acid bacteria (LAB) produce bacteriocin, which is potentially administered as biopreservative. It is important 

to study bacteriocin continuously from an applied perspective. However, isolate LAB strain Pr 4.3L obtained from 

peda fish are known to produce antimicrobial compounds such as bacteriocin. Therefore, it is important to optimize 

the production of bacteriocin from these strains by examining the effect of incubation temperatures and pH on the 

activity of LAB strain Pr 4.3L. The biomass of lactic acid bacteria strain Pr 4.3L was grown in MRS broth medium 

with pH conditions of 4-8 which was adjusted using 1 N HCl and NaOH. Furthermore, the culture was incubated at 

30 and 37°C for 36 hours, and the bacteriocin activity was tested for its inhibition against pathogenic bacteria 

(S.aureus ATCC 25923, S.typhi BPE 122.4 CCA and S.typhi NCTC 786) using agar well diffusion method. The 

treatment at 30°C on MRS broth medium with a pH of 7 is the best growth condition for bacteriocin production. 

Under these conditions, antimicrobial and bacteriocin activities are more inhibited than other treatments. This 

inhibition showed a broad-spectrum against indicator bacteria (S.aureus ATCC 25923, S.typhi BPE 122.4 CCA and 

S.typhi NCTC 786). Therefore, the results provided useful information on the potential of bacteriosinogenic LAB as 

a natural preservative. 

Keywords: Temperature, pH, Bacteriocin, Lactic Acid Bacteriocin Strain Pr 4.3L, Peda Fish. 

1. INTRODUCTION 

Lactic acid bacteria (LAB) play an important role in 

the fermentation of food as natural microorganisms that 

are added as a starter [1]. It changes the aroma and 

texture of fermented foods and affects the durability of 

the final product [2]. LAB grows naturally in traditional 

fermented food products such as peda fish, and some 

obtained are Lactobacillus, Pediococcus, Enterococcus, 

Weisella, and Leuconostoc species [3]. In addition, it 

has the potential of being substituted as antibiotics and 

biopreservatives in traditional fermented foods [4], and 

its inappropriate consumption can cause biological 

resistance [5]. Therefore, the LAB is chosen as one of 

the alternatives to limit the use of antibiotics and not 

cause side effects on human health. As a 

biopreservative, it produces antimicrobial agents, 

including organic acids, hydrogen peroxide, diacetyl, 

and bacteriocin which inhibit the growth of spoilage 

and pathogenic microorganisms [2].  

Bacteriocin is a bioactive protein that is synthesized 

by the ribosomes of Gram-positive and negative 

bacteria, which possess inhibitory effects on pathogens 

[6]. Its production is influenced by environmental 

factors, such as temperature and pH. The activity is 

stable in various temperatures and pH settings, but the 

sensitivity level is different [7]. Furthermore, 

bacteriocin production depends on cell biomass, and the 

initial pH of culture media significantly influences 

growth [8]. However, the previous study showed that 

LAB strain Pr 4.3L derived from the isolation results of 

peda fish immersion water has the potential as a 

probiotic that produces antimicrobial compounds such 

as bacteriocin and it provides a stronger inhibitory 

effect on Staphylococcus aureus ATCC 25923 
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compared to Salmonella typhi BPE 122.4 CCA [3]. 

Therefore, it is important to test the potential product of 

LAB strain Pr 4.3L at various temperatures and pH by 

analyzing the growth and bacteriocin activity against 

pathogenic bacteria. 

2. MATERIALS AND METHOD 

2.1. Sample preparation 

The isolate LAB strain Pr.4.3L [3] stored with 

glycerol stock in cryovial tube was taken as much as 

500 μl and then cultured for 36 hours at 37°C on MRS 

broth medium (Oxoid) containing 1% glucose. The 

cells were harvested through a centrifugation process 

with a speed of 13.500 rpm for 15 minutes, and the 

pellets were inoculated into the MRS agar medium. 

This medium was supplemented with 1% CaCO3 and 

1% glucose using the streak and spread plate methods, 

which was re-incubated at 37ºC for 36 hours. The LAB 

colony that grew was validated for its purity through 

Gram staining.  

2.2. Optimization of LAB strain Pr 4.3L growth 

Isolate LAB strain Pr 4.3L was cultured following 

existing procedures [9] with slight modifications. A 

complete loop of the colony was inoculated into 5 ml of 

MRS broth and incubated at 37°C for 36 hours. After 

growing, the cells were harvested using a centrifugation 

process at a speed of 13.500 rpm for 15 minutes. As 

much as 10% bacterial suspension was inoculated into 

4.5 ml of MRS broth. Also, the suspension was 

adjusted at pH variations using 1 N of HCl and NaOH 

and then incubated at various temperature treatments 

for 36 hours. The pH range used was 4-8, while the 

incubation temperatures used were 30 and 37°C [10]. 

Cell biomass was measured using density with a 

spectrophotometer  

(OD 600 nm) [9].  

2.3. Determination of bacteriocin activity 
Bacteriocin activity of LAB strain Pr 4.3L was 

determined using an agar well diffusion method [3] 

against several pathogenic bacteria with the potential of 

causing damage to food products and spread disease. 

Preparation of cell-free culture supernatant (CFCS) was 

conducted by harvesting LAB strain Pr 4.3L cells that 

had been grown at various pH and temperatures 

through a centrifugation process at a speed of 10.000 

rpm for 10 minutes. The solution was neutralized at a 

pH of 6.5 using 1 N NaOH before its antimicrobial 

testing. Furthermore, the supernatant is collected and 

stored in the refrigerator until it is required [3]. 

Preparation of pathogenic bacteria. Three 

pathogenic bacteria consisting of Salmonella typhi BPE 

122.4 CCA, was obtained from previous research 

collections [11] [12], Salmonella typhi NCTC 786, 

which was obtained from PT Biofarma, and 

Staphylococcus aureus ATCC 25923 was cultured in 

BHI broth (Merck) at 37ºC for 16- 18 hours [3]. 

Meanwhile, the cells are harvested through a 

centrifugation process at a speed of 13.500 rpm for 15 

minutes. The supernatant is removed and then sterile 

H2Odest is added to the pellet since the suspension is 

equalized using the 0.5 McFarland standard [13]. 

In the bacteriocin activity test, sterile cotton swabs 

are dipped in a suspension of pathogenic bacteria. 

However, a sterile cotton swab containing an inoculum 

is rubbed on the MHA (Himedia) media. The sweeps 

were repeated twice until the test cultures were evenly 

distributed. A well of 8mm in diameter is made on 

MHA medium using a sterile blue tip, and a total of 150 

μl of CFCS solution that had been heated at 100ºC for 

10 minutes was added into the well. Meanwhile, Petri 

dishes are incubated at 37ºC for 24 hours, and the 

inhibitory zones formed around the wells were 

measured [3]. Therefore, the bacteriocin activity is 

determined based on the inhibition against pathogenic 

bacteria [14]. The same procedure is performed on 

CFCS solutions without heating treatment to test 

antimicrobial activity. 

3. RESULTS AND DISCUSSION 

3.1. Activation of isolate LAB strain Pr 4.3L 

Macroscopically, the LAB strain Pr 4.3L colony 

that grew on MRS agar-CaCO3-glucose medium had a 

milky white appearance with a clear zone around the 

colony (Figure 1a). Furthermore, CaCO3 served as an 

early marker of the lactic acid bacteria growth that is 

dissolved form a clear zone around the colony [15]. 

Also, the MRS agar medium is given glucose as an 

additional carbon source. Glucose is the type of 

saccharide that is most easily metabolized by bacteria 

[16] and used for cell growth and maintenance as well 

as the formation of organic acids such as lactate [17]. In 

addition, LAB strain Pr 4.3L is known to have a 

fermentation type of homofermentative [3], which can 

directly remodel glucose into lactic acid through the 

Embden-Meyerhof Parnas (EMP) pathway [16]. 
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3.2. Growth of LAB strain Pr 4.3L 

The growth was determined based on cell biomass 

observed using a spectrophotometer (OD 600nm) [9]. 

At first, the LAB grew to 0.102 Å. Furthermore, LAB 

strain Pr 4.3L was known to grow at temperatures of 30 

and 37°C under pH conditions of 4-6 (acid), 7 (neutral), 

and 8 (base) as indicated by an increase in cell biomass 

after being grown at various pH and incubation 

temperatures (Figure 2). 

 

 
Figure 1.  LAB strains Pr 4.3L colony (a) 

macroscopically on MRS agar-CaCO3-glucose medium 

using streak plate method (b) microscopically with 

1000x magnification. 

 

In treatments with incubation temperatures of 30 

and 37° C, the average growth of LAB strain Pr 4.3L 

was not significantly different, but optimal conditions 

were observed at 37°C. A previous study showed that 

Lactobacillus viridescence as an optimum bacteriocin 

producer grows at 37°C [10]. Similarly, other results 

stated that the best incubation temperature for LAB 

growth was 37°C [8]. In the treatment with pH 

variations, the highest LAB growth was at pH 7. 

Furthermore, previous studies showed that the highest 

growth was also at pH 7 [10]. However, some showed 

that the best LAB growth was at pH 6.2 [5]. In this 

study, LAB which grew at pH 6 also showed quite 

optimal results and was not significantly different from 

treatment at pH 7. Regulation of LAB growth at various 

pH and incubation temperatures did not only affect its 

growth but also affected the production of antimicrobial 

compounds such as bacteriocin. 

3.3. Determination in bacteriocin activity of 

isolate LAB strain Pr 4.3L 

LAB bacteriocin activity was determined using the 

agar well diffusion method [3]. In this study, the CFCS 

solution was tested on 3 pathogenic bacteria, namely S. 

typhi BPE 122.4 CCA and S. typhi NCTC 786 which 

are Gram-negative bacteria and S. aureus ATCC 25923 

which is a Gram-positive bacterium. The bacteriocin 

activity testing on 3 pathogenic microbes is performed 

because Salmonella sp. and S. aureus plays quite a role 

in causing food and beverage poisoning [22]. The 

results showed that the CFCS solution of isolate LAB 

strain Pr 4.3L before being heated possessed a strong 

and moderate inhibitory spectrum against indicator 

bacteria. On the contrary, its inhibitory power after 

being heated has moderate and weak activity against 

indicator bacteria (Table 1). Therefore, LAB strain Pr 

4.3L can produce bacteriocin compounds even though 

it has a different inhibitory effect on indicator bacteria. 

 

Figure 2. Growth of LAB strain Pr 4.3L at various pH 

and incubation temperatures 

In antimicrobial activity testing, CFCS was first 

neutralized at pH 6.5 using 1 N NaOH. Neutralization 

is used to determine the presence of antimicrobial 

activity which is not caused by the influence of acids 

produced by LAB. Generally, Gram-negative bacteria 

are sensitive to lactic acid because they weaken cell 

permeability by damaging the outer membrane of the 

bacteria [23]. The main characteristics of bacteriocin 

are acid-resistant and stable to heat. Therefore, the 

neutralized CFCS solution is heated at 100°C for 10 

minutes to determine bacteriocin activity [3]. In 

addition, bacteriocin which is used as preservatives in 

food needs to have resistance to heat because one of the 

food processing methods requires heating with high 

temperature [24]. However, it will be damaged in the 

absence of resistance to high temperatures since the 

antibacterial activity is ineffective in the food 

preservation process [25]. Bacteriocin is a bioactive 

protein that is synthesized by the ribosomes of Gram-
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positive and negative bacteria and has antagonistic properties against pathogenic bacteria [6]

Table 1. Antimicrobial and bacteriocin activity tests of isolate LAB strain Pr 4.3L against pathogenic bacteria  

Note: *moderate inhibition and **strong inhibition against indicator bacteria; well diameter: 8 mm 

 

The inhibitions of LAB against pathogens are 

grouped into 4 categories, including weak (8-12 mm), 

moderate (12-16 mm), strong (16-20 mm) and very 

strong (> 20 mm) antimicrobial activities [14]. The 

results showed that the compound produced by LAB 

strain Pr 4.3L had stronger inhibition against S. aureus 

ATCC 25923 compared to S. typhi BPE 122.4 CCA 

and S. typhi NCTC 786 on all temperature and pH 

treatments (Table 1). Also, bacteriocin attaches with the 

cell wall of Gram-positive bacteria and forms 

complexes with lipoteichoic acid to cause 

destabilization. This acid is a specific receptor and is 

associated with the binding of bacteriocin compounds 

[26]. The same has happened with the bacteriocin 

activity produced by L. brevis, L. casei, and L. 

plantarum against B. cereus, B. subtilis, and S. 

epidermidis respectively [27]. 

The antimicrobial activity of LAB strain Pr 4.3L has 

stronger inhibition against all indicator bacteria at a 

temperature of 30°C compared to 37°C with a pH range 

of 6-7. The largest inhibitory zone was obtained in the 

treatment with a temperature of 30°C and a pH of 7. 

The lowest inhibitory zone with a weak category is in 

the treatments with a pH of 4 at temperatures of 30 and 

37°C. The same profile is shown in the inhibitory zone 

of bacteriocin activity, even though it belongs to the 

medium category (Table 1). However, Figure 3 showed 

the differences produced based on antimicrobial and 

bacteriocin activity tests. CFCS produced by LAB 

strain Pr 4.3L before being heated at 100°C for 10 

minutes possessed a strong antimicrobial activity 

(Figure 3: a-c), while BLS (bacteriocin like substance / 

CFCS after heating treatment) showed moderate 

bacteriocin activity (Figure 3: d-f). Likewise, the 

inhibitory zone shown by the CFCS solution of LAB 

strain Pr 4.3L, which has been treated by heating 

showed that the bacteriocin activity possessed high-

temperature resistant characteristics. 

 

 
 

 
Figure 3. Inhibitory zones of LAB strain Pr 4.3L in the 

treatment with an incubation temperature of 30°C based 

on antimicrobial (a-c) and bacteriocin (d-f) activity test. 

Note: (a & d) in the treatment with a pH of 7 against S. 

typhi BPE 122.4 CCA; (b & e) in the treatment with a 

pH of 6 against S. typhi NCTC 786; (c & f) in the 

treatment with a pH of 7 against S. aureus ATCC 

25923. 

Treatment 
Antimicrobial activity  

(Inhibitory zone in mm)  

Bacteriocin activity  

(Inhibitory zone in mm) 

Temperature 

(°C) 
pH 

Staphylococcus 

aureus  

ATCC 25923 

Salmonella 

typhi 

NCTC 786 

Salmonella 

typhi BPE 

122.4 CCA 

Staphylococcus 

aureus  

ATCC 25923 

Salmonella 

typhi 

NCTC 786 

Salmonella 

typhi BPE 

122.4 CCA 

30 

4 12.3 ± 1.2*  12.3 ± 1.5*  11.7 ± 2.1  10.7 ± 1.2 10.0 ±1.0 11.0 ± 1.0 

5 12.7 ± 0.6* 9.7 ± 0.6 13.3 ± 1.5* 11.0 ± 1.0 10.0 ± 1.0 12.0 ± 0* 

6 16.3 ± 1.2** 14.3 ± 1.5* 12.0 ± 0* 12.0 ± 0* 12.3 ± 0.6* 12.0 ± 0* 

7 17.7 ± 0.6** 14.3 ± 1.2* 17.7 ± 0.6** 12.3 ± 1.2* 12.0 ± 1.0* 12.7 ± 1.2* 

8 12.3 ± 0.6* 12.2 ± 0.6* 12.7 ± 1.2* 11.0 ± 1.0 9.7 ± 0.6 10.3 ± 0.6 

37 

4 13.0 ± 1.0* 11.0 ± 1.0 13.0 ± 1.0* 10.0 ± 1.0 11.0 ± 1.0 11.0 ± 1.0 

5 15.0 ± 1.0* 11.3 ± 0.6 15.0 ± 1.0* 11.0 ± 1.0 10.7 ± 0.6 11.0 ± 0 

6 15.0 ± 1.0* 13.0 ± 1.0* 15.0 ± 1.0* 11.0 ± 0 11.0 ± 1.0 12.0 ± 0* 

7 15.7 ± 1.2* 15.0 ± 1.0* 15.7 ± 1.2* 11.0 ± 1.0 11.3 ± 0.6 11.0 ± 0 

8 14.0 ± 1.0* 11.3 ± 0.6 14.0 ± 1.0* 10.7 ± 0.6 10.3 ± 0.6 10.0 ± 0 
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Figure 4. The relationship between growth and bacteriocin activity of LAB strain Pr 4.3L 

 

The results showed that LAB growth is quite 

influential on bacteriocin activity. This activity is 

stronger against pathogens at incubation temperature of 

30°C compared to 37°C (Figure 4). However, the 

growth of LAB strain Pr 4.3L for 36 hours of 

incubation at 37°C is faster (OD600nm value = 2,215 ± 

0.009) since it entered the stationary phase first 

compared to the growth at 30°C (OD600nm value = 2.101 

± 0.031) (Figure 1). Therefore, the bacteriocin activity 

is slightly decreased since it is more productive in the 

log phase. On the contrary to the stationary phase, there 

is a decrease in bacteriocin activity in the stationary 

phase. This was caused by the release of the protease 

enzyme from the cell before entering the death phase 

[28]. Secondary metabolites such as bacteriocin are 

produced during the logarithmic phase, antibacterial 

compounds are present in maximum amounts and each 

LAB species has a different growth pattern at the end 

[29]. 

4. CONCLUSION 
LAB strain Pr 4.3L has the potential to produce 

bacteriocin at a temperature of 30°C on MRS broth 

medium with a pH of 7. In these conditions, the CFCS 

antimicrobial activity has a stronger inhibition than that 

of BLS bacteriocin. The inhibition of antimicrobial 

compounds produced by LAB strain Pr 4.3L has a 

broad spectrum against indicator bacteria (S. aureus 

ATCC 25923, S. typhi BPE 122.4 CCA and S. typhi 

NCTC 786). The results provide useful information 

about the application of bacteriosinogenic LAB 

potential in the food fermentation process. 

 

ACKNOWLEDGMENT 
Our gratitude goes to the Ministry of Research, 

Technology and Higher Education of the Republic of 

Indonesia with project number 

227/SP2H/LT/DRPM/2019, and the Faculty of 

Biotechnology Universitas Kristen Duta Wacana which 

is funding this research in 2020 with a project number 

118/D.01/Bio/2020. 

 

REFERENCES 
[1] Sulistiani, Senyawa antibakteri yang diproduksi 

oleh Lactobacillus plantarum dan aplikasinya 

untuk pengawetan bahan ikan, Jurnal Biologi 

Indonesia, vol. 13, 2017, pp. 233-240. 

DOI: https://doi.org/10.14203/jbi.v13i2.3397  

 

[2] Desniar, I. Rusmana, A. Suwanto, N.R. Mubarik, 

Senyawa antimikrobia yang dihasilkan oleh Bakteri 

Asam Laktat asal Bekasam, Jurnal Akuatika, vol. 

3, 2012, pp. 135–145. 

 

[3] C. Amarantini, D. Satwika., T.Y. Budiarso, E.R 

Yunita, E.A. Laheba, Screening of antimicrobial-

producing Lactic Acid Bacteria isolated from 

traditional fish fermentation against pathogenic 

bacteria, Journal of Physics Conference Series, vol. 

1397, 2019, pp. 1-9. DOI: 10.1088/1742-

6596/1397/1/012045 

 

[4] E.N. Danial, S.H.M. Al-Zahrani, Z.A.M. Al-

Mahmoudi, Enhancement of novel extracellular 

bacteriocin production by media optimization using 

LAB isolate from meat, Journal of Applied 

Advances in Social Science, Education and Humanities Research, volume 528

32

https://doi.org/10.14203/jbi.v13i2.3397


  

Pharmaceutical, vol. 6, 2016, pp. 020–027. DOI: 

10.7324/JAPS.2016.601203 

 

[5] P.N. Fauziah, J. Nurhajati, Chrysanti, Daya 

antibakteri filtrat asam laktat dan bakteriosin 

Lactobacillus bulgaricus KS1 dalam nenghambat 

Klebsiella pneumoniae Strain ATCC 700603, 

CT1538, dan S941, Majalah Kedokteran Bandung, 

vol. 47, 2014, pp. 35-41. DOI: 

10.15395/mkb.v47n1.395 

 
[6] R.J da Costa, F.L.S. Voloski, R.G. Mondadori, E.H. 

Duval, Â.M. Fiorentini, Preservation of meat 

products with bacteriocins produced by Lactic Acid 

Bacteria isolated from meat, Journal of Food 

Quality, vol. 2019, 2019, pp.1-12. DOI: 

https://doi.org/10.1155/2019/4726510 

 

[7] Abubakar, M. Arpah, Pengaruh suhu produksi 

terhadap aktivitas ekstrak kasar bakteriosin dari 

berbagai galur Lactobacillus sp. dalam 

menghambat Escherichia coli dan Staphylococcus 

aureus, Buletin Peternakan, vol. 39, 2015, pp. 189-

198. DOI: https://doi.org/10.21059/buletinpeternak. 

v39i3 

 

[8] E. Yang, L. Fan, J. Yan, Y. Jiang, C. Doucette, S. 

Fillmore, B. Walker, Influence of culture media, ph, 

and temperature on growth and bacteriocin 

production of bacteriocinogenic Latic Acid 

Bacteria, AMB Express, vol. 8, 2018, pp. 01-14. 

DOI: https://doi.org/10.1186/s13568-018-0536-0 

 

[9] V. Botthoulath, A. Upaichit, U. Thumarat, 

Characterization of Listeria-active bateriocin 

produced by a new strain Lactobacillus plantarum 

subsp. plantarum SK119 isolated from “sai krok e-

san mu”, International Food Research Journal, vol. 

25, 2018, pp. 2362-2371. 

 

[10] K.P. Sure, P.V. Kotnis, P.K. Bhagwat, R.C. 

Ranveer, P.B. Dandge, A.K. Sahoo, Production and 

characterization of bacteriocin produced by 

Lactobacillus viridescence (NICM 2167), Brazilian 

Archives of Biology and Technology, vol. 59, 

2016, pp. 1–6. DOI: 

http://dx.doi.org/10.1590/1678-4324-2016150518  

 

[11] C. Amarantini, L. Sembiring, H. Kushadiwijaya, 

W. Asmara, Identification and characterization of 

Salmonella typhi isolates from Southwest Sumba 

District, East Nusa Tenggara based on 16S rRNA 

gene sequences, Biodiversitas, vol. 12, 2011, pp. 

1-6. DOI: 10.13057/biodiv/d120101 

 

[12] C. Amarantini, D. Satwika, Molecular phylogeny 

of salmonellae: relationships among salmonella 

species determined from gyrA, gyrB, parC, and 

parE genes, Microbiology Indonesia, vol. 9, 2015, 

pp. 1-8. DOI: 10.5454/mi.9.1.1. 

 

[13] N.A.M. Zen, E. Queljoe, M. Singkoh, Uji 

bioaktivitas ekstrak Padina australis dari pesisir 

Pantai Molas Sulawesi Utara terhadap bakteri 

Staphylococcus epidermidis, Jurnal Pesisir dan 

Laut Tropis, vol. 2, 2015, pp. 34-40. DOI: 

https://doi.org/10.35800/jplt.3.2.2015.10451  

 

[14] D. Li, K. Ni, H. Pang, Y. Wang, Y. Cai, Q. Jin, 

Identification and antimicrobial activity detection 

of Lactic Acid Bacteria isolated from Corn Stover 

Silage, Asian-Australasians. Journal of Animal 

Science, vol. 28, 2015, pp. 620-631. DOI: 

10.5713/ajas.14.0439 

 

[15] N. Listiyo, N. Suhartatik, K.R. Kuswanto, Isolasi 

dan identifikasi awal Bakteri Asam Laktat Halofol 

Proteolitik selama fermentasi saus ikan lele 

(Clarias sp.), Jurnal Teknologi dan Industri 

Pangan, vol. 2, 2017. pp: 8-14. DOI: 

http://dx.doi.org/10.33061/jitipari.v2i1.1530 

 

[16] Yeni, A. Meryandini, T.C. Sunarti, Penggunaan 

substrat whey tahu untuk produksi biomassa oleh 

Pediococcus pentosaceuse E.1222, Jurnal 

Teknologi Industri Pertanian, vol. 26, 2016, pp. 

284-293. 

 

[17] S. Nurlaela, T.C. Sunarti, A. Meryandini, Formula 

media pertumbuhan Bakteri Asam Laktat 

Pediococcus pentosaceus menggunakan substrat 

whey tahu, Jurnal Sumberdaya Hayati, vol. 2, 

2016, pp. 31-38. DOI: https://doi.org/10.29244/ 

jsdh.2.2.%25p 

 

[18] N. Toomula, D.S. Kumar, R.A. Kumar, K.H. 

Bindu, Y. Raviteja, Bacteriocin producing 

Probiotic Lactic Acid Bacteria, Journal Microbial 

dan Biochemical Technology, vol. 3, 2011, pp. 

121 – 124. DOI: 10.4172/1948-5948.1000062 

 

[19] L.S. Joni, E. Erina, M. Abrar, Total Bakteri Asam 

Laktat (BAL) pada feses Rusa Sambar (Cervus 

unicolor) di Taman Rusa Aceh Besar, Jurnal 

Advances in Social Science, Education and Humanities Research, volume 528

33

http://dx.doi.org/10.15395/mkb.v47n1.395
https://doi.org/10.1155/2019/4726510
https://doi.org/10.21059/buletinpeternak.%20v39i3
https://doi.org/10.21059/buletinpeternak.%20v39i3
https://doi.org/10.1186/s13568-018-0536-0
http://dx.doi.org/10.1590/1678-4324-2016150518
https://doi.org/10.35800/jplt.3.2.2015.10451
https://dx.doi.org/10.5713%2Fajas.14.0439
http://dx.doi.org/10.33061/jitipari.v2i1.1530
https://doi.org/10.29244/%20jsdh.2.2.%25p
https://doi.org/10.29244/%20jsdh.2.2.%25p


  

Ilmiah Mahasiswa Veteriner (JIMVET), vol. 2, 

2018, pp. 77-85. 

 

[20] C.S. Utama, Zuprizal, C. Hanim, Wihandoyo, 

Isolasi dan identifikasi Bakteri Asam Laktat 

selulotik yang berasal dari kubis terfermentasi, 

Jurnal Aplikasi Teknologi Pangan, vol. 7, 2018, 

pp. 1-6. DOI: https://doi.org/10.17728/jatp.2155 

 

[21] U. Hasanah, Identifikasi Bakteri Asam Laktat 

pada jeroan peda ikan kembung (Rastrelliger sp.) 

sebagai agen probiotik, Jurnal Saintika, vol. 14, 

2014, pp. 64-75.  

 

[22] M. Addis, D. Sisay, A Review on major food 

borne bacterial illness, Journal of Tropical 

Diseases, vol. 3, 2015, pp. 1-7. DOI: 

10.4176/2329-891X.1000176 

 

[23] Desniar, I. Setyaningsih, Y.I. Purnama, Penapisan 

dan produksi antibakteri Lactobacillus plantarum 

NS (9) yang diisolasi dari bekasam ikan nila atin, 

JPHPI, vol. 19, 2016, pp. 132-139. DOI: 

10.17844/jphpi.2016.19.2.132 

 

[24] R. Sari, P. Apridamayanti, M. Oktaviani, 

Optimasi aktivitas bakteriosin yang dihasilkan 

oleh bakteri Lactobacillus plantarum dari 

minuman Ce Hun Tiau, Pharmaceutical Sciences 

and Research, vol. 5, 2018, pp. 1-6. DOI: 

10.7454/psr.v5i1.3842 

 

[25] W. Andarilla, R. Sari P. Apridamayanti, Optimasi 

aktivitas bakteriosin yang dihasilkan oleh 

Lactobacillus casei dari sotong kering, Jurnal 

Pendidikan Informatika dan Sains, vol. 7, 2018, 

pp. 187-196.  

 

[26] A.K. Bhunia, M.C. Johnson, B. Ray, N. 

Kalchayanand, Mode of action of pediocin AcH 

from Pediococcus acidilactici on sensitive 

bacterial strains, Journal of Applied Bacteriology, 

vol. 70, 1991, pp. 25–33. DOI: 

https://doi.org/10.1111/j.1365-

2672.1991.tb03782.x 

 

[27] N.P. Sari, R. Sari, dan E.K. Untari, Antibacterial 

activty test of bacteriocin from Lactobacillus 

brevis, Lactobacillus casei, and Lactobacillus 

plantarum against Gram positive pathogenic 

bacteria, Journal of Tropical Biodiversity and 

Biotechnology, vol. 3, 2018, pp. 85-91. DOI: 

https://doi.org/10.22146/jtbb.38138 

 

[28] Kusmiati, A. Malik, Aktivitas bakteriosin dari 

bakteri Leuconostoc mesenteroides Pbac1 pada 

berbagai media, Makara Kesehatan, vol. 6, 2002, 

pp. 1-7. DOI: https://doi/org/10.7454/msk.v6i1.10 

 

[29] P.T. Afdora, T. Ardiyati, O. Sjofjan., U. Kalsum, 

Potential antibacterials compounds of Lactic Acid 

Bacteria (LAB) from quail intestine (Coturnix 

japonica) in inhibition growth of Escherichia coli 

and Salmonella typhimurium, Journal of Tropical 

Life Science, vol. 1, 2010, pp. 28-31. DOI: 

10.11594/jtls.1.1.%x

 

Advances in Social Science, Education and Humanities Research, volume 528

34

https://doi.org/10.17728/jatp.2155
http://dx.doi.org/10.7454/psr.v5i1.3842
https://doi.org/10.1111/j.1365-2672.1991.tb03782.x
https://doi.org/10.1111/j.1365-2672.1991.tb03782.x
https://doi.org/10.22146/jtbb.38138
https://doi.org/10.7454/msk.v6i1.10
https://dx.doi.org/10.11594/jtls.1.1.%25x

