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Abstract. Bacteriocin is a protein compound produced by lactic acid bacteria (LAB) and able
to inhibit the growth of pathogenic bacteria. Bacteriocin was isolated from donggala cow’s
milk (endemic cow of central sulawesi) which is not commercialized. This study was the first
report conducted in central sulawesi. The aim of this study was to determine the ability of
bacteriocin inhibiting Salmonella typhi. The experiments were selection of antimicrobial LAB,
activity and stability (temperature and pH) of crude extract of bacteriocin using well diffusion
method. There were 9 isolates of LAB and characterized by a clear zone around the colony on
MRSA + CaCO3 1% media. The result showed that was one isolate (MA 9) having inhibitory
activity against S. typhi at pH 5 (acid) was 1,3mm and pH 7 (neutral) was 3,17mm. Optimum
bacteriocin inhibits S. typhi at 37°C and pH 7 (inhibitory activity against S. typhi was 2,58mm).
Bacteriocin has a potential as an alternative natural preservative.

1. Introduction
Bacteriocin is an extracellular product in the form of protein produced by Lactic Acid Bacteria (LAB)
and very beneficial for humans because it can prevent the decaying of food by inhibiting the growth of
pathogenic bacteria. The preparation proceduresof food that involve heating is one of the bacteriocins’
advantages. It is utilized as natural preservatives because bacteriocins are stable in the heating process
up to 1000ºC [1]. Bacteriocin is generally produced by LAB which is a group of gram-positive
bacteria that is safe for the human body because it can be degraded by proteolytic enzymes in the
digestive system [2].

Lactic acid bacteria are able to produce antibacterial compounds in the form of lactic acid, CO2,
ethanol, acetaldehyde, diasetil and other compounds which are the result of hydrolysis of gluocose
and being able to extend the shelf life of its main products of food products [3].

Donggala cows are widely distributed, especially in central Sulawesi, so they are often also called
“Sapi Wani”. This cow has the ability to adapt easily in hot and dry conditions, that is a great demand
by the public because it is easy to maintain. In addition, this local cow kept as meat-producing cows
[4].

The absence of research on isolation and production of bacteriocin from local cow milk in Central
Sulawesi shows that it is important to conduct research on the potential of LAB isolated from fresh
cow's milk in producing bacteriocin which is useful for inhibiting spoilage bacteria and pathogens so
that it can be applied as a natural preservative that can replace the presence of chemistry preservatives
and it is very beneficial for human health especially in the food sector.
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2. Methods

2.1. Milk sampling and Isolation of Lactic Acid Bacteria
Sampling of fresh milk was directly in aseptic conditions at the UPTD Sidera, Sigi Biromaru, Central
Sulawesi. 1 ml of fresh milk was put into 9 ml of NaCl 0.9% and inoculated with MRSA (de Man
Rogosa Sharpe Agar) + 1% CaCO3 then incubated at 370C. samples that form clear zones on the media
were purified. Measurement of media pH was done before and after incubation.

2.2. Purification of Lactic Acid Bacteria
Colonies that have been obtained were sub-cultured in Lactose Broth and incubated for 24 hours at
370C. 1 ml of the samples was put into a new MRSa + 1% CaCO3 using Spread Plate method and
incubated for 48 hours at 370C. After that, the colonies that form the clear zone were inoculated in
MRSa+ 1% CaCO3 using the quadrant line method to obtain pure culture. The colonies that are
separated and form clear zones were scratched on the media as a culture stock and incubated for 24
hours 370C.

2.3. Characterization of Lactid Acid Bacteria
Macroscopic characterization of samples were carried out by observing the characteristics of the
colony including size, color, shape and edges. Then for the catalase assay, 1 ose was applied to a
sterile object glass and dripped with 3% H2O2 solution. Negative catalase was indicated by the
absence of foam formed after being left for 1 minute. Characterization was also carried out by gram
staining for the morphology of BAL microscopically.

2.4. Selection of Antimikrobial from LAB
Antimicrobial from LAB against Salmonella typhi was tested by a well diffussion method. The
suspension of indicator bacteria was inoculated into LB agar. 50 µl were put into the then incubated
37ºC for 24 hours. The form of clear zone were measured. As a positive control using chloramphenicol.

2.5. Antimikrobial Activity Assay of Bacteriosin
LAB that have antimicrobial bacteriocin activity were tested by the well diffusion method. 50 µl of
supernatant was neutralized (pH 7.0) by 1M NaOH and put into the well which contained indicator
bacteria and then incubated at 37ºC for 24 hours. Antimicrobial activity was determined from the
formed clear zone.

2.6. Temperature and pH Assay
The effect of temperature on bacteriocin activity was carried out at temperatures of 50, 80, and 100° C
(for 10 minutes). Crude extract bacteriocin (optimum pH) were given heat shock treatment at 50, 80,
1000C for 10 minutes. Bacteriocin testing of various pH were also carried out by the well diffusion
method. Bacteriocin solution was treated with pH 4, 7 and 9 with the addition of 0.1 M HCl for acidic
pH and 0.1 M NaOH for alkaline pH. Furthermore, the inhibitory activity was tested against
pathogenic bacteria incubated at 37ºC.

3. Result and Discussion
The results of LAB isolation showed that there were 9 bacterial isolates. LAB were characterized by
clear zone of bacterial colonies (Figure 1). Then 5 isolates of bacteria were able to grow well and
continued with characteristif of macro and micro, catalase assay and gram staining (Table 1). LAB is a
group of bacteria that non-producing catalase to convert hydrogen peroxide (negative catalase) [5].
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Clear zone

Figure 1. Isolates of lactic acid bacteria that show clear zone in MRSa + CaCo3 1%

Table 1. Characteristics of five selected lactic acid bacteria

No. Isolate Gram
Type

Cell Size
(μ)

Shape
(micro)

Shape
(macro) Edge Pigmentation Catalase

Assay
1 I2 + 8 Bacill Circular Entire White -
2 I4 + 8-10 Bacill Circular Entire White -
3 I6 + 5-8 Bacill Circular Entire White to

yellow
-

4 I7 + 7-10 Bacill Circular Entire White to
yellow

-

5 I9 + 5-7 Bacill Circular Entire White -

Characterization of five isolates showed that the same character as the group of lactic acid
bacteria. This is similar to the result of LAB isolated from fermented food showed the characteristic of
rod-shaped cells and was a group of gram-positive bacteria, negative catalase and able to produce anti-
bacterial compounds [6].

The antimicrobial activity produced by LAB can be identified by the presence of LAB
supernatant assay against pathogen (S. thypi) using well diffusion method. The five isolates were
centrifuged to obtain cell-free supernatants. The pH measurement was carried out before the
supernatant was inserted into the well as a presumption of the initial activity. The results of the
measurement of pH was pH 5 which indicates the presence of organic acids that have the potential as
antibacterial.

There was one of the five isolates that can inhibit pathogenic bacteria i.e I9 and able to inhibit S.
thypi by 1.3 mm of clear zone (Figure 2). The clear zone indicates that I9 were capable of producing
antimicrobials that can inhibit pathogenic bacteria. Organic acids such as lactic acid, hydrogen
peroxide, diacetyl, acetaldehyde, reuterine, amino acids and bacteriocins are compounds produced by
LAB [7]
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Figure 2. Antimicrobial activity of I5 against S. typhi

Supernatant of I9 was previously able to inhibit S. typhi at pH 5 then neutralized the pH (pH 7)
using 1M NaOH. The purpose of giving NaOH was to eliminate the effects of organic acids produced
by these bacteria so that the inhibition that occurs due to bacteriocin activity [8]. Isolate I9was able to
inhibit S. typhi by 3.17 mm (Figure 3).

Figure 3. Inhibition zone of MA 9 isolate at pH 7 against S.typhi

The clear zone formed after neutralization using NaOH due to inhibitory activity which was not
from organic acids. Bacteriocin was able to bind cell surface receptors by entering into target cells by
forming pores, inhibiting peptidoglycan synthesis, and also cellular DNA degradation because
bacteriocins are low molecular weight proteins generally <10 kDa.

Bacteriocin produced by LAB can inhibit several pathogenic bacteria including gram negative
bacteria. This was because bacteriocins generally attack the target cell wall by forming pores so that it
was easier to inhibit the growth of thinner cell wall of gram negative bacteria (10-15nm) compared to
thicker cell wallof gram-positive bacteria (15-23nm).

The crude extract of bacteriocin were tested for stability against temperature and pH in
inhibiting S .typhi. The bacteriocin loses its ability after being treated with a temperature of 50, 80,100
and only shows activity at pH 7. LAB was able to produce bacteriocin if supported by environmental
factors such as pH and optimum temperature. Bacteriosin had activity at different pH, where some
optimum bacteriocin works at pH 7.
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Table 2. Results of stability assay of bacteriocin against S.typhi
No. Supernatant of LAB Inhibition

pH (mm) Suhu (mm)

4 7 9 50 80 100
1. I9 - 2,58 - - - -

4. Conclusion
The crude extract of bacteriocin produced by I9 isolates from Donggala cow milk has the potential as a
natural preservative due to the highest activity (3.17mm of inhibition zone) that occurs at neutral pH
(pH 7).
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