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Abstract. Lactic acid bacteria (LAB) are a microorganism that has non-toxic properties and capable 

of producing antimicrobial compounds namely bacteriocin. Bacteriocin is defined as a protein 

compound that has a small molecular weight with antibacterial activity. The study aimed to determine

the ability of extracellular protein isolated from Streptococcus bovis 9A as a biopreservative in beef. 

The study started by cultivation of isolate on to MRS medium, folowed by production of extracellular

protein, preparation of meat samples and application of extracellular protein as biopreservative by 

means of changing in pH value. As many as 18 experimental combinations consist of periods of 

extracelluler protein immersion and periods of storage at 4ºC were applied in the study. The 

experiment was repeated 3 times, and pH values of each treatment were observed. Results of the study 

showed that the extracellular protein of the strain capable of inhibiting the pH increase in the meat and 

also prolong the meat storage at 4ºC for 10 days. This result concluded that the extracellular protein of 

Streptococcus bovis 9A is effective to be used as a biopreservative.
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I. INTRODUCTION

Meat is one of the main commodities in 

Indonesia. In line with the increasing of 

population and public awareness, the demand 

for safety meat for consumption as a source of 

protein is also increase [1]. In accordance with 

the national nutritional standard that confirmed 

the need of Indonesian people for animal 

protein originated from livestock is predicted 

6.0 grams/capita/day. This fact indicated that 

meat with high quality is needed [2]. On the 

other hand, the meat quality that are trade in the 

market especially in the traditional market often 

not well secured [3]. 

In order to determine the quality of meat, 

the researcher usually view with two factors, 

namely the physical and chemical factors. The 

physical factor including pH value, water 

holding capacity (WHC), cooking loose, and 

texture, whereas the chemical factor can be 

determined by the alteration of chemical 

components such as water content, protein and 

fat content, etc [4, 5]. 

Lactic acid bacteria (LAB) is a group of 

Gram-positive, non-spore, round or stem shape 

bacteria and can convert carbohydrates into 

lactic acid [6]. Lactic acid bacteria include safe 

microorganisms when added in food because 

they are non-toxic and do not produce toxins, 

so-called food grade microorganisms or known 

as Generally Recognized As Safe (GRAS). 

LAB are microorganisms that are not risk to 

health, and even some types are useful for 

health. Lactic acid bacteria can be used as food 

preservatives as a result of its produce organic 

acids, reduce their environmental pH and 

express compounds such as H2O₂, diacetyl, 
CO₂, acetaldehyde, d-isomers, amino acid and 

bacteriocin [7]. Bacteriocin is defined as a 

protein compound that have small molecular 

weights and have activity as antibacterial or 

bacteriostatic [8].

According to the previous study by 

Widyadnyana et al. [9] who found 

Streptococcus bovis isolate 9A able to inhibit 

the growth of pathogenic bacteria such as 

Staphylococcus aureus with inhibition zone 

˗20ºC. This study used a randomized block 
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O₂, diacetyl, 
CO₂, acetaldehyde, d

ranged from 0.77 - 1.26 cm. Their results 

indicated the strain has potency to be used as 

biopreservative, therefore the study about it is 

interesting to be revealed.

II. RESEARCH METHODS

The sample used in the study was rump 

section (upper thigh) of bali cattle beef (Bos 

sondaicus) that was purchased at Pesanggaran 

Slaughterhouse and isolate of Streptococcus 

bovis 9A which was stored in 30% glycerol at

˗20ºC. This study used a randomized block 
design 3 x 6 factorial pattern with 3 treatments 

as factor: treatment I, beef without soaking into 

the extracellular protein as a control; treatment 

II, beef was soaked into the protein for 5 

minutes, and treatment III beef was soaked into 

the protein for 10 minutes. Furthermore, factor 

II was 6 periods of storage at 4ºC: H0 (0 day), 

H2 (2th day), H4 (4th day), H6 (6th day), H8 (8th

day), and H10 (10th day 10), respectively.

Totally, the study use 3 x 6 x 3 = 54 

experimental unit. 

Lactic acid bacteria (LAB) isolate 9A 

which have been grown for 24 hours were

centrifuged at 7.000 rpm for 10 minutes. The 

supernatant was precipitated by adding 

ammonium sulphate until 70% saturation. The 

supernatant was re-centrifuged at 10.000 rpm 

for 10 minutes. The precipitates was collected

then added with NaCl physiological solution at 

1:1 (v/v) [10]. 

One kg of rump section was aseptically 

cut to 5 x 5 x 5 cm size and divided into 30 

packs. All samples were previously immersed 

in NaCl physiological solution to harmonize 

microbial contamination. Furthermore, the 

samples were divided into 3 groups of 

treatment: (I) beef was not treated with the 

protein as a control; (II) beef was soaked in the 

protein for 5 minutes; and (III) beef was soaked 

in the protein for 10 minutes, respectively.

After treatment, all samples were wrapped in a 

plastic clip and then stored in a refrigerator at

4ºC. Each treatment was replicated 3 times and 

the pH value was observed on the 0th, 2nd, 4th,

6th, 8th, and 10th days of preservation. The data 

were then analyzed descriptively.

III. RESULTS AND ANALYSIS 

Results of study in term of the effect of 

extraceluler proteine treatment isolated from 

Streptococcus bovis 9A to the change of beef 

pH are presented in Table 1.

TABLE 1. 

THE PH VALUE OF BEEF MEAT WITH AND WITHOUT TREATMENT WITH 

EXTRACELLULAR PROTEIN AT THE DIFFERENT PERIOD OF STORAGE AT 4ºC.

Immersion time 

(minute)

Replication Period of storage (Days)

0 2 4 6 8 10

0 1 6.0 6.2 6.5 6.6 8.5 8.6

2 6.0 6.1 6.2 6.4 8.1 8.3

3 6.0 6.3 6.3 6.5 8.2 8.4

Averages 6.0 6.2 6.33 6.5 8.27 8.47

5 1 6.0 6.3 6.3 6.4 7.0 7.5

2 6.0 6.1 6.1 6.2 6.9 7.3

3 6.0 6.1 6.2 6.2 7.1 7.6

Averages 6.0 6.17 6.20 6.27 7.00 7.46

10 1 6.0 6.1 6.2 6.4 7.3 7.6

2 6.0 6.2 6.3 6.5 7.0 7.5

3 6.0 6.2 6.3 6.3 7.2 7.4

Averages 6.0 6.17 6.27 6.4 7.17 7.5

Based on the data in Table 1, it showed the 

different pH value of the treated and untreated 

meat. A rapidly increased of pH value was 

observed in the untreated (control) meat in 

comparison to the treated beef meat. The result 

of Duncan test are sumarized in Table 2.
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TABLE 2. 

DUNCAN RANGE TEST OF BEEF PH 

VALUE AMONG TREATMENTS WITH 

AND WITHOUT IMMERSION OF EXTRA 

CELLUER PROTEIN OF STREPTOCOCCUS 

BOVIS 9A

Immersion time of 

extracelluler protein

Averages Notation

0 minute 6,956 a

5 minutes 6,517 b

10 minutes 6,583 b

Note: letters in different columns show 

significantly different (P <0.05), 

otherwise the values with the same 

letter show no significant difference 

(P> 0.05).

The results of Duncan Multiple Range Test 

(DMRT) indicated that there are significant 

difference (P <0.05) between immersion of 

beef with protein 0 minute and  immersion with 

5 and 10 minutes. While the immersion 

between 5 and 10 minutes was no significant

difference (P> 0,05). The averages of pH 

values for each treatment based on the time of 

immersion were 6.956, 6.517 and 6.583, 

respectively. Furthermore effects of time 

storage on pH values are summaried on Table 

3.

TABLE 3.

DUNCAN MULTIPLE RANGE TEST OF

TIME STORAGE OF BEEF WITH AND 

WITHOUT TREATMENTS AGAINST PH 

VALUE OF BEEF

Time storage pH  averages Note

0 day 6,000 a

2 day 6,178 b

4 day 6,267 b

6 day 6,389 c

8 day 7,478 d

10 day 7,800 e

Note: letters in different columns show 

significantly different (P <0.05), 

otherwise the values with the same letter 

show no significant difference (P> 0.05).

The pH averages in Table 3 showed 

that beef pH between 0 day and 2nd day is

significantly different (P <0.05), while on the 

2nd day and 4th day is no significant difference 

(P> 0.05). The pH change of beef showed 

difrence (P <0.05) starting from  6th day , 8th

day,   and 10th day of observation. The results 

were due to the decomposition process or the 

gradual decomposition during storage. 

Decomposition process is believed will raise 

the pH value of the beef gradually. This 

condition resulted by the process of autolysis 

and protein decomposition by microbes 

contained in the meat. Low pH value of beef 

predict inhibit the bacterial growth in beef [11].

Interaction between immersion time of 

extracelluler protein and time storage against 

pH change are presented in Table 4.

TABLE 4.

DUNCAN MULTIPLE RANGE TEST 

INTERACTION BETWEEN IMMERSION 

TIME OF EXTRACELLULER PROTEIN 

AND TIME PERIOD  OF PRESERVATION 

ON 4OC AGAINST PH CHANGE

Interaction Averages Notation

B0  H0 6,000 a

B0  H2 6,200 b

B0  H4 6,333 b

B0  H6 6,500 c

B0  H8 8,267 d

B0  H10 8,433 e

B5  H0 6,000 a

B5  H2 6,167 b

B5  H4 6,200 b

B5  H6 6,267 b

B5  H8 7,000 c

B5  H10 7,467 d

B10 H0 6,000 a

B10 H2 6,167 b

B10 H4 6,267 b

B10 H6 6,400 b

B10 H8 7,167 c

B10 H10 7,500 d

Note: letters in different columns show 

significantly different (P <0.05), 

otherwise the values with the same letter 

show no significant difference (P> 0.05).

According to the data in Table 4 showed 

significat interaction of pH value between 0 

day and  2nd day of observation, but for control 

showed more rapidly change characterized by 

significantly interaction between the 4th day  

and  5th day of observation. On the ather hand 

between immersion of beef with extracelluler 

protein for 5 minutes and 10 minutes did not 

show significantly different (P>0.05). The 

results indicate that there are  interaction 

between the treatments with extracelluler 

protein time and time storage to the decrease of 

pH. 

The equation of the regressian correlation 

between the immersion of beeft with 

extracelluler protein  and the time of storage 
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n

against pH change  for control  was  Y = 5,63 + 

0,26x with correlation coefficient R2 = 0,810.  

Furthermore for immersion with 5 min was  Y 

= 5,81 + 0,14x with correlation coefficient R2 

= 0, 807 and 10 min was  Y = 5,82 + 0,15x 

with correlation coefficient R2 = 0,868 (Figure 

2).

Figure 1. Linear curve of pH value based on the period of immersion in extracellular protein at 

different period of storage at 4ºC.

Based on the regression line equation 

in Figure 1 it was shown that the increase of pH 

value at the protein treatment  at  0 minutes 

(control) was faster than 5 and 10 minutes of 

immersion. The results confirmed the 

significantly effect of the treatment with 

different protein immersion time.  Beef is rich 

in nutrient matrix which is very suitable for the 

growth of bacterial decomposition and bacterial 

pathogens. The fact recomended it is  required 

the right method to maintain the security and 

quality of beef. 

Generally, It is known several 

parameters of food decay were color change, 

smell (smell), texture, shape, mucus formation, 

gas, pH change and liquid accumulation. Decay 

of food by microbes occurs faster than decay 

due to intracellular and extracellular enzymes. 

Raw and processed foods contain a variety of 

molds, yeasts, and bacteria that have the ability 

to multiply and cause decay [6]. 

Decomposition of meat can be caused 

by the activity of enzymes in meat (autolysis), 

chemicals (oxidation) and microorganisms. 

This decay mechanism is very complex. 

Factors affecting the growth of microorganisms 

in meat are: the type and number of early 

microorganisms (pollutants) as well as their 

distribution, the physical properties of meat, the 

chemical nature of meat, the availability of 

oxygen, and the temperature. The concentration 

of these components in meat and their use by 

certain types of microbes will determine the 

timing of onset and type of decay [12, 13]. In 

general, the lower pH of product will increase 

the shelf life of the product resulted by the 

bacteria will be difficult to live at low pH 

unless the bacteria are resistant to low pH 

(Achidophilic) [4,5]. Most microorganisms are 

known can grow in the pH range of 6.0-8.0 and 

pH values outside of the 2.0-10.0 range are 

usually destructive. Some microorganisms in 

certain foods such as yeast and lactic acid 

bacteria grow well in the range of pH values 

from 3.0 to 6.0 and are often referred to as 

acidophils [13]. 

Result of study indicated the potency of 

Streptococcus bovis 9A as  a candidate of 
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biopreservatif, and also confirm the prime 

potency local isolates. This result is also 

inaccordance with previous study that found 

potency of lactic acid bacteria isolated from 

gastric fluid of bali cattle had potency as 

biopreservatif [14].

IV CONCLUSSION

The study showed extracelluler protein 

producing Streptococcus bovis 9A is potential 

to be used as a candidate of biopreservative 

according to their potency to decrcrease of pH 

change while periode of storage at 4oC.
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