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Abstract 

Shrimp is one of Indonesia's fishery export commodities, which has provided a large enough foreign 

exchange income for the country. Shrimp cultivation has decreased production due to several problems. 

The problems of shrimp farming include slow growth, damage to the pond environment, and the 

presence of infectious diseases. The solution to the problem currently being carried out is through the 

application of probiotics. This study aims to isolate and screen lactic acid bacteria that produce 

bacteriocins that have potential as probiotics. The study conducted a sampling of shrimp in Karium 

Java. Subsequently, shrimp gut LAB was isolated and bacteriocin activity was tested. research has 

succeeded in isolating lactic acid bacteria with bacteriocin-producing isolates k15 and k28 which were 

identified as Lactobacillus plantarum and Lactococcus garviae. isolates k15 and k28 had optimal 

growth in culture conditions using C source glucose 0.01%, ammonium nitrate 0.05%, media pH 8 and 

salinity 30 ppt. 
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Introduction 

Ilactic acid bacteria are bacteria capable of fermenting sugar or carbohydrates to produce 

large amounts of lactic acid. The characteristics of lactic acid bacteria in general are the cells 

react positively to Gram staining, react negatively to catalase and do not form spores. And 

glucose fermentation will produce lactic acid. Types of fermentation of lactic acid bacteria 

are homofermentative, namely those whose fermentation products are only lactic acid and 

heterofermentative ones whose fermentation results in addition to lactic acid there are other 

organic acids such as acetate, CO2 gas, and ethanol. Several genera of lactic acid bacteria are 

Lactobacillus, Streptococcus, Enterococcus, Pediococcus, Tetragenococcus, Leuconostoc, 

and Lactococcus. (Mitsuoka 1989; Widyastuti, 1999) 

Lactic acid bacteria (LAB) are commonly found in fermented products and have been 

reported to function as probiotics. The definition of probiotics according to FAO/WHO is 

live microorganisms which when administered in sufficient quantities confer health benefits 

on the host (Araya et al. 2002). According to Fuller (1989), probiotics are dietary 

supplements containing live microbes that can benefit the host. Some of the benefits of 

probiotics are maintaining beneficial microflora in the digestive tract, inhibiting the growth 

of pathogenic bacteria, increasing digestive enzyme activity, decreasing bacterial enzyme 

activity and ammonia production, neutralizing enterotoxins and stimulating the immune 

system (Jin et al. 1998). 

Shrimp is one of Indonesia's fishery export commodities, which has provided a large enough 

foreign exchange income for the country. Shrimp cultivation has decreased production due to 

several problems. The problems of shrimp farming include slow growth, damage to the pond 

environment, and the presence of infectious diseases. The solution to the problem currently 

being carried out is through the application of probiotics. However, the application of 

probiotics still has weaknesses. The existing problems of probiotics are (1). Low survival, 

colonization, and nutrient competition ability. (2). Isolate from one source location. (3). 

Isolated from the pond ecosystem. (4). Probiotics in the form of single type isolates.  
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The urgency of the research is the formation of new 

probiotics with growth promoting activity, shrimp immunity 

(immunostimulant), and suppression of vibriosis 

(biocontrol). The purpose of this study was to isolate 

bacteriocin-producing lactic acid bacteria in the intestines of 

karimunjawa which are potential probiotic consortium 

candidates. 

Materi dan Metode 

Materi penelitian 

Materi penelitian yang digunakan dalam penelitian ini 

adalah sampel udang yang hidup secara alami dan endemik 

di perairan karimun jawa. udang tersebut di lakukan 

sampling pada tiga titik lokasi sampling yang disampaiakan 

pada gambar 1. 

 

 
 

Fig 1: Lokasi pengambilan sampel udang di Karimun Jawa 

 

Isolation of Lactic Acid Bacteria from Shrimp 

Intestines: Lactic acid bacteria were isolated from the 

digestive tract of shrimp (catch) using the dilution series-

pourplate technique on MRS medium. Shrimp sample 

preparation was carried out by first sterilizing the body 

surface using 0.1% benzylkonium chloride to remove any 

bacteria present. Then the shrimp is sliced from the dorsal to 

the anus with a sterile knife, then to take the intestine is 

done with sterile tweezers. The shrimp intestines were then 

placed in a petri dish and washed with sterile distilled water. 

Intestines that have been weighed 1 gram are crushed and 

suspended in sterile dilution water. Water for dilution uses 

seawater and sterile distilled water in a ratio of 70% and 

30%. Subsequently, 10-1, 10-2, 10-3 and 10-4 dilutions 

were carried out. In dilutions 10-1 to 10-4, it was grown 

using the pour plate technique in 20 mL MRS agar added 

with 1% CaCO3 and 0.01% Na azide. Incubation was 

carried out aerobically for 24-48 hours at 37 oC. isolates 

that produced clear zones were then grown in MRSB and 

then transferred to slanted media for preparation for the next 

stage. (Todorov and Dicks, 2004) 

 

Acid Resistance Test and Effect of Changes in pH: The 

potential test as a probiotic candidate carried out in this 

study was to test the adaptability (survival to gastric acid 

and changes in digestive tract pH) in vitro. The potency test 

includes the LAB resistance test against gastric acid 

resistance with the LAB isolate method inoculated on MRS 

borth media then added 0.01 N HCL with (pH 2) adjusted to 

gastric pH, then the inoculation results are incubated 

microaerophilic at 37 °C for 3 o'clock. After incubation, the 

surviving cells were counted by re-growing in MRS agar 

using the pour agar method which was micro aerophilically 

incubated for 48 hours at 37 °C. The number of LAB 

colonies that grew in each treatment was compared with the 

number of colonies at 0 hours without treatment. The 

reading is positive if growth is seen in the incubated MRSA 

media isolate. The number of LAB colonies that grew in 

each treatment was compared with the number of colonies at 

0 hours without treatment. 

 

Attachment Test: This test refers to the method based on 

Dewanti and Wong (1993) which uses a steel plate. First, 

the steel plate is sterilized by immersing it in a detergent 

solution which is heated to a temperature of 40-45 °C for 24 

hours, then the steel plate is rinsed with hot water of 40-50 

°C until clean and then dried, then autoclaved at 121 oC for 

20 minute. 

The test was carried out by placing the steel plate in a 1 L 

Erlenmeyer in a standing position. The Erlenmeyer was 

previously filled with 250 ml of sterile TSB and 1 ml of 

fresh bacterial culture was inoculated. Erlenmeyer was 

covered with aluminum foil and placed in a shaker for 24 

hours at 29 °C. After 24 hours the steel plate was rinsed 

with phosphate buffer solution (BF). Then the surface of the 

plate is wiped evenly using a swab. The swab was put into a 

test tube containing 10 ml of BF and vortexed for 1 minute. 

Then serial dilutions were carried out and the bacterial 

population was calculated using the plate count method. 

The number of bacteria growing on the media in Erlenmeyer 

was also calculated by taking 1 ml of liquid from the growth 

medium and diluted with 9 ml of phosphate buffer. 

Furthermore, the calculation of the bacterial population that 

grows is carried out using the cup count method. Bacteria 

that are able to form a good biofilm will be able to stick to 

the substrate, namely the intestine. 

Pathogenicity test: A total of 3 selected isolates were then 

tested for infective properties against shrimp larvae. This 

test was carried out using the bathing method. A total of 1 

gram of the bacterial consortium was grown on the 

activation medium, namely 70% seawater added with 2% 

glucose and 0.05% ammonium nitrate, then incubated in a 

shaker at 150 rpm at 30oC with a density of 106 and 108 

CFU/ml. Activation results are then poured on the treatment 

media. The experiment was repeated twice with positive 

control in the form of adding V. harveyi bacteria. Shrimp 
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larvae were reared in jars filled with 2 liters of sterile 

seawater at a density of 10 fish/l and fed commercial pellets. 

Pathogenicity of probiotic candidate bacteria was observed 

through larval death during 5 days of rearing (Vijayan et al., 

2006). At the end of the experiment, the survival rate (SR) 

of the shrimp larvae was calculated and compared with the 

control, namely the treatment without the addition of a 

bacterial consortium. 

Selection of carbon and nitrogen sources: Selection of 

nutrients including carbon and nitrogen sources was carried 

out using experimental methods. All treatments were 

repeated 3 times. The method used in this study follows the 

modified procedure according to Polak-Berecka et al., 

(2010) and Sathyanarayanan et al., (2011). 

The selected carbon sources were glucose, fructose and 

molasses as co-substrates in zobell 2216E medium based on 

biomass production. Carbon source was given at 1% level in 

zobell 2216E medium. The nitrogen sources selected were 

ammonium chloride, ammonium nitrate, and urea were 

selected as co-substrates based on biomass production. 

Nitrogen sources were provided at the level of 0.2% in 

zobell 2216E medium. Selection of carbon sources and 

nitrogen sources was carried out in a 1000 mL erlenmeyer. 

All media were set at pH 7.0. The culture medium (200 ml) 

in erlenmeyer was inoculated with starter isolate which gave 

an OD of 0.01 in A600. Incubate at room temperature. 

Every 6-hour interval for 48 hours, 4 mL of samples were 

taken and OD measurements were taken on the A600. The 

OD measurement data for each treatment were then used as 

data to select the right carbon and nitrogen sources for 

growth. 

Based on the growth rate data of 20 isolates in the C and N 

source selection treatment, ranking was then carried out and 

the 10 best isolates were selected (appendix 11). The 10 best 

isolates were then tested for optimization of C and N 

concentrations; optimization of pH, salinity and growth 

temperature; and quantitative test of protein hydrolysis. 

Optimization of carbon and nitrogen concentrations: The 

carbon and nitrogen sources that have been successfully 

selected based on the carbon and nitrogen source selection 

experiments are then carried out by optimizing the carbon 

and nitrogen concentrations in zobell 2216E medium. There 

are four concentrations of carbon sources, namely 1%, 2%, 

and 4%. While the nitrogen sources consist of 

concentrations of 0.05%, 0.2%, 0.45%. Each medium zobell 

221E 2216E with various concentrations of carbon and 

nitrogen sources in Erlenmeyer was inoculated with starter 

isolate which gave an OD of 0.01 to A600. Incubation at 

room temperature every 6 hours intervals, a 4 mL sample 

was taken, then the OD was measured on the A600 (Mahdhi 

et al., 2012). 

Optimizing pH: Liquid zobell 2216E medium added with 

carbon source and nitrogen source with optimum 

concentration obtained from experiment orientation of 

carbon source and nitrogen source concentration in 

Erlenmeyer was inoculated with starter isolate which gave 

OD 0.01 to A600. The pH of the medium was adjusted to 

variations of 6, 7 and 8 with the addition of 1N HCl or 1N 

NaOH solution. Incubation at the optimum temperature 

obtained from the experimental orientation of the incubation 

temperature. Every 6 hour interval for 48 hours, a 4 ml 

sample was taken and the OD was measured on the A600 

(Anderson & Vijayakumar, 2012). 

 

Salinity optimization 

The liquid zobell 2216E medium plus a carbon source and a 

nitrogen source with optimum concentrations obtained from 

the experimental orientation of the concentration of carbon 

sources and nitrogen sources in Erlenmeyer was inoculated 

with a starter isolate which gave an OD of 0.01 to A600. 

The salinity of the medium was set at variations of 15 o/oo, 

20 o/oo, 25 o/oo and 30 o/oo. Incubation at the optimum 

temperature obtained from the experimental orientation of 

the incubation temperature. Every 6 hour interval for 48 

hours, a 4 ml sample was taken and the OD was measured 

on the A600 (Anderson & Vijayakumar, 2012). 

Study of growth kinetics and protease enzymes in fermenter: 

One slanted culture loop was inoculated into 20 ml of liquid 

Zobell 221E medium, then incubated at 30oC for 24 hours. 

A total of 0.5% inoculum was transferred to 200 ml of 

experimental medium in a 1000 ml Erlenmeyer, and 

incubated at 30oC and shaken at 150 rpm (Sreekumar & 

Krishnan, 2010). 

Growth measurement aims to determine the character of the 

growth of isolates and the optimal time in enzyme 

production. Culture in the fermenter was carried out on 5 

isolates of bacteria that were selected separately, namely 

each bacterium that had proteolytic, amylolytic, cellulolytic, 

lipolytic and antibacterial activity. In this culture using a 

fermenter with a capacity of 2 liters with a working volume 

of 1 liter. The condition of the fermenter is zobell 2216E 

broth media enriched with selected sources of C and N with 

optimal concentrations. inoculum concentration 1% with an 

OD of 0.01 on A600, the culture conditions of pH, salinity 

and temperature were used optimally. 4 ml of samples were 

taken at incubation 0, 2, 4, 6, 12, 18, 24, 30, 36, 42, and 48 

hours (Annamalai et al., 2011). The proteolytic fermenter 

observed bacterial growth kinetics, protease activity and 

protein content. amylolytic fermenter observed bacterial 

growth kinetics and amylolytic activity. Cellulolytic 

fermenter observed bacterial growth kinetics and cellulolytic 

activity. The antibacterial fermenter was observed for 

bacterial growth kinetics and antibacterial activity by the 

diffusion method. 

Bacteriocin Test: The bacteriocin activity test was carried 

out using the agar well diffusion method (Ogunbanwo et al., 

2003; Udhayashree et al., 2012). A total of 100 l of indicator 

bacteria were inoculated on MHA media, then 6 mm 

diameter wells were made on the solidified agar. In each 

well, 10 l of crude osin bacteria was added. The MHA plate 

was then incubated at 35 °C for 24 hours. Bacteriocin 

activity was indicated by the presence of a clear clear/halo 

zone around the well. Bacteriocin activity was expressed as 

Arbitrary Units (AU) per ml. One AU is expressed as the 

area of the inhibition zone per unit volume of the tested 

bacteriocin sample (mm2/ml) (Usmiati & Marwati, 2007). 

data analysis: morphological identification data of shrimp 

samples were analyzed descriptively. ratio data and 

bacteriocin activity were tabulated. Bacterial density data 

were analyzed using orthogonal polynomials. growth data 

were analyzed using one way annova with SPSS program. 

Results and discussion: research has been carried out in 

order to obtain LAB bacteria isolates that have the potential 

to be used as probiotics. The research conducted sampling in 

the waters of Karimunjawa, Jepara. The results of sampling 

and identification of shrimp samples are presented in table 

1. 
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Table 1: Morphological identification of shrimp samples 
 

No. Sampel udang Identivikasi 

1. 

 

Kingdom: Animalia, Filum: Arthropoda, Kelas: Crustaceae, Ordo: Decapoda, Famili : 

Penaeidae, Genus: Metapenaeus, Spesies: Metapenaeus affinis, Nama Umum: Jinga 

shrimp/udang jinga, Nama Lokal: Udang Agogo. 

Characteristics: Body color grayish yellow with brown spots all over the body. The shape of the rostrum is slightly curved, jagged as 

many as 8 pieces at the top and smooth at the bottom. Telson has lateral arms from a row of small spines called Spina telson on Periopod. 

Maximum body length of 22.2 cm (female) and 14.6 cm (male) generally between 10 and 14 cm. 

2. 

 

Kingdom : Animalia, Filum : Crustacea, Kelas : Malacostraca, Ordo : Stomatopoda, Famili 

: Harpiosquillidae, Genus : Harpiosquilla, Spesies : H. raphidea, Nama Umum : Mantis 

shrimps/Udang mantis, Nama lokal : Udang ketak. 

Ciri – ciri : Udang ini memiliki warna tubuh yang bervariasi mulai dari kecoklatan hingga warna terang seperti hijau, tergantung pada 

habitat hidup udang. Udang ini memiliki tubuh yang terbagi atas tiga bagian utama yaitu thorax, abdomen, dan telson. Udang ini 

memiliki ciri - ciri khusus yaitu memiliki kaki yang dapat berubah fungsinya sebagai senjata yang terdapat pada bagian thorax. 

3. 

 

Kingdom : Animalia, Filum : Arthropoda, Kelas : Crustaceae, Ordo : Decapoda, Famili : 

Penaeidae, Genus : Parapenaeopsis, Spesies : Parapenaeopsis sculptilis, Nama Umum : 

Rainbow shrimp/udang pelangi, Nama Lokal : Udang loreng 

Ciri – ciri : Warna tubuh belang coklat kemerah – merahan. Udang jenis ini memiliki kulit yang keras. Memiliki warna mencolok 

dibandingkan dengan jenis lain dari famili Penaidae. Rostrum tidak memiliki gerigi bawah, pada betina dewasa lebih panjang 

dibandingkan dengan jantan. Telson tidak mempunyai duri samping yang keras. Carapace memiliki lipatan atau garis halus yang 

membujur dan melintang, puncak dan lekukan pada carapace sangat jelas. Panjang tubuh maksimum 17 cm (betina) dan 13 cm (jantan). 

4. 
 

Kingdom : Animalia, Filum : Arthropoda, Kelas : Crustaceae, Ordo : Decapoda, Famili : 

Penaeidae, Genus : Penaeus, Spesies : Penaeus merguiensis, Nama Umum : Banana 

prawn/udang jerbung, Nama Lokal : Udang peci 

Warna tubuh semi-transparan agak kekuningan saat masih muda dan berwarna kehijauan setelah dewasa, ditutupi dengan banyak bintik-

bintik coklat gelap. Mata berwarna coklat muda. Pleopod berwarna kemerahan, Uropod berwarna hijau dengan garis merah. Flagella 

antennal berwarna coklat. Carapace lebih halus, Rostrum umumnya memiliki 6-9 gerigi atas (termasuk yang di Carapace) dan 3 sampai 5 

gerigi bawah. Panjang tubuh maksimum 24 cm dan pada umumnya antara 13 cm dan 15 cm. 

 

Isolasi dan uji BAL: sampel udang yang didapatkan 

dilakukan pengambilan usus dan kemudian dilakukan isolasi 

bakteri usus udang. bakteri usus udang dilakukan inokulasi 

pada media BAL. koloni BAL tumbuh pada media dan 

terbentuk zona bening disekeliling koloni menunjukkan 

bahwa koloni bakteri tersebut positif BAL seperti yang 

ditunjukkan pada gambar 2. 

 

    
 

Fig 2: zona aktivitas bakteri asam laktat 

 

Berdasarkan hasil penelitian menunjukkan bahwa terdapat 4 

jenis udang yang berhasil di tangpak dan di lakukan uji 

BAL. hasilpenelitian menunjukkan bahwa tiap jenis udang 

memiliki kelimpahan bakteri pada usus yang berbeda. udang 

penaeus merguiensis memiliki kelimpahan bakteri usus 

tertinggi yaitu dengan nilai log TPC sebesar 6,96. sedangakn 

jumlah isolat yang aktife BAL tertinggi dimiliki oleh 

parapenaeopsis sculptitis yaitu sebesar 11 isolat. 
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Fig 3: Nilai log TPC dan isolat positif BAL 

 

  
 

Fig 4: persentase isolat yang tidak dan aktif bakteriosin 
 

Berdasarkan hasilpenelitian menunjukkan bahwa tidak 

semua bakteri BAL memiliki aktivitas bakteriosin. sebanyak 

44% isolat Bal tidak memiliki aktivitas BAL. dan sebanyak 

56% bakteri BAL memiliki aktivitas bakteriosin. 

 
Table 2: ratio akttivitas bakteriosin. 

 

No. Isolate 
Ratio zona hambat Aktivitas bakteriosin (AU/mi) 

vh va vp vv vh va vp vv 

1 K.1 - - 2,83 - - - 1482 - 

2 K.2 3,88 - - - 1215 - - - 

3 K.3 - - 3,50 - - - 1829 - 

4 K.4 - 3,31 - - - 1212 - - 

5 K.5 - - - - 818 - - - 

6 K.6 1,81 - 3,11 - - - 1732 - 

7 K.7 - - - - - - - - 

8 K.8 - - - - - - - - 

9 K.9 - - - - - - - - 

10 K.10 - - - 1,78 - - - 395 

11 K.11 - - - - - - - - 

12 K.12 - - - - - - - - 

13 K.13 - - - - - - - - 

14 K.14 - - - - - - - - 

15 K.15 4,36 3,42 3,63 3,41 1916 1278 1951 1955 

16 K.16 - - - - - - - - 

17 K.17 - - - - - - - - 

18 K.18 3,47 - - 1,73 1096 - - 259 

19 K.19 - - - - - - - - 

20 K.20 - - - - - - - - 

21 K.21 - - - - - - - - 
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22 K.22 - - - 2,05 - - - 471 

23 K.23 - - 2,48 - - - 1391 - 

24 K.24 - - - - - - - - 

25 K.25 - - - - - - - - 

26 K.26 - - - - - - - - 

27 K.27 - - - - - - - - 

28 K.28 1,55 3,83 - - 652 1630 - - 

29 K.29 - - - - - - - - 

30 K.30 - 3,11 - - - 1193 - - 

31 K.31  - - - - - - - 

32 K.32 1,80 - - - 818 - - - 

 

Berdasarkan hasil penelitian menunjukkan bahwa terdapat 

32 isolat bakteri BAL yang dilakukan uji aktivitas 

bakteriosin. hasil diatas menunjukkan bahwa tidak semua 

bakteri asamlaktat memiliki aktivitas bakteriosin. isolat 

bakteri K.15 merupakan penghasil aktivitas bakteriosin 

tertinggi pada bakteri vibrio harveyi, vibrio parahemolitycus 

dan vibrio vulnivicus.isolat bakteri K.28 merupakan 

penghasil aktivitas bakteriosin tertinggi pada bakteri vibrio 

alginolitycus.selanjutnya 2 bakteri tersebut yaitu K.15 dan 

K.28 dilakukan uji ketahanan terhadap kondisi asam. 

 
Table 3: Pertumbuhan bakteri K.15 dan K.28 pada perbedaan pH 

 

Isolat Perlakuan 
Regresi linier eksponensial Pm 

l (x 108 sel/mI) 

µ 

(jam') 

g1 

(generasi) 

Tg 

(jam) Persamaan R2 R 

K.15 

pH 3 y = 0,5432x + 0,6400 0,998 0,999 4,94 b 0,13 a 1,70 a 5,27 a 

Normal  

pH 8 

y = 0,5905x + 0,7850  

y = 0,4892x + 0,4275 

0,997  

0,992 

0,998 5,41 c 0,12 a 1,67 a 5,37 a 

0,996 4,46 a 0,13 a 1,70 a 5,31 a 

K.28 

pH 3 y = 0,8061x + 0,9582 0,930 0,964 7,31 a 0,11 a 1,48 a 6,10 ab 

Normal  

pH 8 

y = 1,3653x - 0,2375 0,957 0,978 11,49 b 0,13 b 1,79 b 5,03 a 

y = 0,9153x + 1,1175 0,977 0,988 7,98 a 0,12 a 1,49 a 6,01 b 

 

Berdasarkan hasil penelitian pada tabel 3 menunjukkan 

bahwa isolat bakteri K15 memiliki pertumbuhan yang 

optimal pada pH normal. sedangkan bakteri k15 lebih 

sensitif terhadap pH 8 dengan ditunjukkan dengan 

pertumbuhan terendah. isolat bakteri K28 memiliki 

pertumbuhan yang optimal pada pH normal. sedangkan 

bakteri k28 lebih sensitif terhadap pH 3 dan 8 dengan 

ditunjukkan dengan pertumbuhan terendah. selanjutnya 

isolat K15 dan K28 dilakukan uji penempelan lempeng. 

 

  
 

Fig 5: Nilai absorbansi dan kepadatan bakteri K15 dan K28 pada uji penempelan lempeng 
 

Berdasarkan hasil penelitian uji pemempelan lempeng pada 

gambar 5 tersebut menunjukkan bahwa isolat bakteri k.28 

memiliki kemampuan penempelan dan berkoloni ke 

permukaan lempeng besi lebih baik daripda isolat bakteri 

K.15. selanjutnya bakteri K15 dan k28 dilakukan uji 

patogenitas. 
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Fig 6: nilai SR dan log kepadatan bakteri pada uji patogenitas terhadap larva udang. 
 

Berdasarkan hasil penelitian pada gambar 6 menunjukkan 

bahwa isolat bakteri K15 dan K28 memiliki nilai SR 100% 

dengan demikian kedua bakteri tersebut tidak bersifat 

patogen. sedangkan larva udang dengan pemberian 

perlakuan bakteri vibrio memberikan nilai SR 45%. pada 

media uji paogenitas setelah 7 hari mengalami peningkatan 

kepadatan bakteri. 

 

  
 

Fig 7: Pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan perbedaan sumber C 
 

Table 4: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada sumber c yang berbeda 
 

Isolat Sumber C 
Polynomial pertumbuhan Pm  

(x 108 sel/ml) 

µ  

(jam') 

g  

(generasi) 

Tg  

(jam) Persamaan R2 R 

K.15 

Glukosa y = -0,0004x2 + 0,0209x + 0,0091 0,982 0,991 5,378 b 0,104 b 4,208 b 6,656 a 

Fruktosa y = -0,0003x2 + 0,0182x + 0,0216 0,989 0,995 5,218b 0,101 ab 4,111 ab 6,816 ab 

Su krosa y = -0,0003x2 + 0,0187x + 0,0138 0,985 0,992 5,084 b 0,099 ab 4,029 ab 6,952 ab 

Maltosa y = -0,0004x2 + 0,0196x + 0,0093 0,987 0,993 4,402 a 0,094 a 3,837 a 7,308 b 

K.28 

Glukosa y = -0,0005x2 + 0,0289x - 0,0137 0,986 0,993 8,016 b 0,114 b 4,630 b 6,067 a 

Fruktosa y = -0,0004x2 + 0,0263x + 0,0109 0,971 0,985 8,092 b 0,107 b 4,356 b 6,434 a 

Su krosa y = -0,0003x2 + 0,0173x + 0,0244 0,988 0,994 5,007 a 0,100 a 4,062 a 6,892 b 

Maltosa y = -0,0003x2 + 0,0167x + 0,0272 0,979 0,989 4,817 a 0,097 a 3,948 a 7,096 b 

 

Berdasarkan hasil penelitian gambar 7 dan tabel 4 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan sumber C 

glukosa dari pada sumber C yang lain. sedangkan untuk islat 

bakteri k28 memiliki pertumbuhan terbaik dengan 

menggunakan sumber C glukosa dari pada sumber C yang 

lain. selanjutnya penelitian melakukan uji pemilihan sumber 

N terhadap pertumbuhan isolat k15 dan k28. 

 

https://www.biologyjournal.net/


 

~ 199 ~ 

International Journal of Biology Sciences https://www.biologyjournal.net/ 
 

  
 

Fig 8: Pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan perbedaan sumber N 

 
Table 5: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada sumber N yang berbeda 

 

Isolat Sumber N 
Polynomial pertumbuhan Pm 

(x 108 sel/ml) 

µ 

(jam-1) 

g 

(generasi) 

Tg 

(jam) Persamaan R2 R 

K.15 

Am klorida y = -0,0071x2 + 0,4330x - 0,6344 0,984 0,992 6,105 c 0,106 b 4,298 b 6,525 b 

Am nitrat y = -0,0069x2 +0,4814x - 1,2286 0,963 0,981 7,306d 0,114c 4,621 c 6,061 a 

Am sulfat y = -0,0064x2 + 0,3927x - 0,8180 0,972 0,986 5,275 b 0,101 ab 4,104 ab 6,827 be 

Urea y = -0,0049x2 + 0,3020x - 0,3484 0,977 0,989 4,334 a 0,094 a 3,805 a 7,377 c 

K.28 

Am klorida y = -0,0077x2 +0,5096x - 1,0300 0,979 0,989 7,643 c 0,115 b 4,680 b 5,984 b . 

Am nitrat y = -0,0075x2 +0,5841x - 1,0481 0,980 0,990 10,260d 0,124c 5,009 c 5,589 a 

Am sulfat y = -0,0078x2 +0,4839x - 0,8740 0,994 0,997 6,597 b 0,111 b 4,489 b 6,238 b 

Urea y = -0,0071x2 + 0,4286x - 0,7418 0,990 0,995 5,715 a 0,104 a 4,219 a 6,642 c . 

 

Berdasarkan hasil penelitian gambar 8 dan tabel 5 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan sumber N 

amonium nitrat dari pada sumber N yang lain. sedangkan 

untuk islat bakteri k28 memiliki pertumbuhan terbaik 

dengan menggunakan sumber N amonium nitrat dari pada 

sumber N yang lain. selanjutnya penelitian melakukan uji 

optimasi glukosa terhadap pertumbuhan isolat k15 dan k28. 

 

  
 

Fig 9: pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan optimasi glukosa 
 

Table 6: pertumbuhan mutlak dan laju pertumbuhan bakteri pada optimasi glukosa 
 

Isolat Kons C 
Polynomial pertumbuhan Pm  

(x 108 sel/ml) 

µ 

(jam') 

g  

(generasi) 

Tg  

(jam) Persamaan R2 R 

K.15 

0,01 y = -0,0091x2 + 0,6689x - 1,3851 0,983 0,992 11,130 d 0,125 b 5,071 b 5,528 a 

0,02 y = -0,0082x2 + 0,5463x - 0,8061 0,994 0,997 8,297 c 0,117 ab 4,731 ab 5,954 ab 

0,03 y = -0,0076x2 + 0,4606x - 0,2947 0,992 0,996 6,638 b 0,111 ab 4,522 ab 6,212 ab 

0,04 y = -0,0065x2 + 0,4058x - 0,2640 0,976 0,988 5,993 a 0,104 a 4,208 a 6,682 b 

K.28 

0,01 y = -0,0137x2 + 0,8558x - 1,9294 0,978 0,989 12,300 c 0,133 b 5,386 b 5,241 a 

0,02 y = -0,0113x2 + 0,7532x - 1,1988 0,989 0,994 11,320 c 0,123 b 4,982 b 5,631 a 

0,03 y = -0,0077x2 + 0,4876x - 0,6449 0,988 0,994 6,967 b 0,110 a 4,458 a 6,284 b 

0,04 y = -0,0060x2 + 0,3860x - 0,4601 0,994 0,997 5,773 a 0,104 a 4,215 a 6,657 b 

 

Berdasarkan hasil penelitian gambar 9 dan tabel 6 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan sumber C 

glukosa pada konsentrasi 0,01% dari pada konsentrasi 

glukosa yang lain yang lain. sedangkan untuk islat bakteri 

k28 memiliki pertumbuhan terbaik dengan menggunakan 
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sumber C glukosa pada konsentrasi 0,01% dari pada 

konsentrasi yang lain. selanjutnya penelitian melakukan uji 

optimasi amonium nitrat terhadap pertumbuhan isolat k15 

dan k28. 

 

  
 

Fig 10: pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan optimasi amonium nitrat 
 

Table 7: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada optimasi amonium nitrat 
 

Isolat Kons N 
Polynomial pertumbuhan Pm  

(x 108 sel/ml) 

µ  

(jam') 

g  

(generasi) 

Tg  

(jam) Persamaan R2 R 

K.15 

0,05% y = -0,0200x2+ 1,3099x - 2,8847 0,984 0,992 19,840 d 0,137 c 5,541 c 5,055 a 

0,15% y = -0,0073x2 +0,5638x - 0,2919 0,960 0,980 11,120 c 0,122 b 4,952 b 5,660 b 

0,25% y = -0,0082x2+ 0,4921x - 0,0411 0,912 0,955 7,993 b 0,114 b 4,606 b 6,082 b 

0,35% y = -0,0061x2+ 0,3921x - 0,4710 0,989 0,995 5,893 a 0,104a 4,234 a 6,615 c 

K.28 

0,05% y = -0,0182x2 + 1,1663x - 1,9303 0,976 0,988 18,810 c 0,147 c 5,949 c 4,707 a 

0,15% y = -0,0176x2 + 0,9762x - 1,6423 0,979 0,990 14,240 b 0,133 b 5,385 b 5,202 b 

0,25% y = -0,0107x2 + 0,6343x - 1,0222 0,940 0,969 13,430 b 0,125 b 5,086 b 5,509 b 

0,35% y = -0,0093x2+ 0,5482x - 0,8570 0,979 0,990 7,896 a 0,110 a 4,472 a 6,267 c 

 

Berdasarkan hasil penelitian gambar 10 dan tabel 7 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan sumber N 

amonium nitrat pada konsentrasi 0,05% dari pada 

konsentrasi amonium nitrat yang lain yang lain. sedangkan 

untuk islat bakteri k28 memiliki pertumbuhan terbaik 

dengan menggunakan sumber amonium nitrat pada 

konsentrasi 0,05% dari pada konsentrasi yang lain. 

selanjutnya penelitian melakukan uji optimasi pH terhadap 

pertumbuhan isolat k15 dan k28. 

 

  
 

Fig 11: Pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan optimasi pH 
 

Table 8: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada optimasi pH 
 

Isolat Opt pH 
Polynomial pertumbuhan Pm  

(x 108 sel/ml) 
µ  

(jam') 
g  

(generasi) 

Tg  

(jam) Persamaan R2 R 

K.15 

pH 6 y =-0,0122x2 +0,7079x - 0,7525 0,956 0,978 10,428 a 0,124a 5,035 a 5,563 c 

pH 7 y = -0,0169x2 + 1,0171x - 2,0466 0,986 0,993 13,774 b 0,136 ab 5,528 a b 5,076 b 

pH 8 y = -0,0240x2 + 1,6413x - 4,4177 0,980 0,990 25,821 d 0,153 c 6,221 c 4,502 a 

pH 9 y = -0,0185x2 + 1,1174x - 1,8902 0,955 0,977 16,346 c 0,140 b 5,672 b 4,937 b 

K.28 

pH 6 y = -0,0197x2 + 1,1706x - 1,9822 0,985 0,992 15,669 a 0,140 a 5,693 a 4,922 c 

pH 7 y = -0,0218x2 + 1,3515x - 3,2813 0,970 0,985 19,941 b 0,147 ab 5,948 a b 4,713 be 

pH 8 y = -0,0391x2 + 2,5322x - 6,7612 0,983 0,992 36,772 d 0,164 c 6,658 c 4,205 a 

pH 9 y = -0,0177x2 + 1,3766x - 3,6292 0,935 0,967 25,902 c 0,155 b 6,271 b 4,466 b 
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Berdasarkan hasil penelitian gambar 11 dan tabel 8 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan pH 8 dari pada 

pH yang lain yang lain. sedangkan untuk islat bakteri k28 

memiliki pertumbuhan terbaik dengan menggunakan pH 8 

dari pada pH yang lain. selanjutnya penelitian melakukan uji 

optimasi salinitas terhadap pertumbuhan isolat k15 dan k28. 

 

  
 

Fig 12: Pola pertumbuhan isolat bakteri k15 dan k28 pada perlakuan optimasi salinitas 

 
Table 9: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada optimasi salinitas 

 

Isolat Opt Salinitas 
Polynomial pertumbuhan Pm  

(x 108 sel/m1) 

µ 

(jam-1) 
g  

(generasi) 

Tg  

(jam) Pe rsamaan R2 R 

K.15 

15 ppt y = -0,0166)(2+ 1,1117x - 2,6747 0,964 0,982 17,937a 0,143a 5,779a 4,850c 

20 p pt y = -0,0212x2+ 1,3197x - 2,8781 0,979 0,989 19,261a 0,147a 5,948a 4,709c 

25 ppt y = -0,0287x2+ 1,7038x - 4,6102 0,961 0,980 23,960b 0,155b 6,262b 4,472b 

30 p pt y =-0,0398x2+ 2,4.028x - 7,2822 0,953 0,976 34,063c 0,165c 6,679c 4,194a 

K.28 

15 ppt y = -0,0184x2+ 1,5304x - 5,2893 0,950 0,975 28,024a 0,161a 6,544a 4,278c 

20 p pt y = -0,0423x2+ 2,8860x -10,005 0,964 0,982 41,716 b 0,171 b 6,937 b 4,040 b 

25 ppt y = -0,0342)(2+ 2,5311x - 8,4964 0,958 0,979 39,975 b 0,173 b 7,012 b 3,993 b 

30 p pt y = -0,0539x2+ 3,5527x - 10,230 0,969 0,984 54,178c 0,183c 7,428c 3,769a 

 

Berdasarkan hasil penelitian gambar 12 dan tabel 9 

menunjukkan bahwa isolat bakteri k15 memiliki 

pertumbuhan terbaik dengan menggunakan salinitas 30 ppt 

dari pada salinitas yang lain yang lain. sedangkan untuk islat 

bakteri k28 memiliki pertumbuhan terbaik dengan 

menggunakan salinitas yang lain. selanjutnya penelitian 

melakukan uji pertumbuhan isolat k15 dan k28 pada 

fermentor.  

 

 
 

Fig 13: Pola pertumbuhan isolat bakteri k15 dan k28 pada fermentor 
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Table 10: Pertumbuhan mutlak dan laju pertumbuhan bakteri pada fermentor 
 

isolat 
Polynomial pertumbuhan   Pm  

(x 108 sel/ml) 

µ  

(jam') 

g  

(generasi) 

Tg  

(jam) Persamaan R2 R 

K.15  

K.28 

y = -0,1096x2 + 7,3825x - 17,034  

y = -0,2094x2 + 14,600x - 35,324 

0,9858  

0,9945 

0,993  

0,997 

109,763 b  

227,602 d 

0,208 b  

0,235 c 

8,415 b  

9,534 c 

3,328 c  

2,937 a 

 

Berdasarkan hasil penelitian gambar 13 dan 10 

menunjukkan bahwa isolat bakteri k15 dan k28 memiliki 

pertumbuhan yang lebih baik di fermentor dengan kondisi 

yang optimal. isolat bakteri k28 memiliki pertumbuahn 

mutlak dan laju pertumbuhan yang lebih tinggi daripada 

isolat k15. 

 

 
 

Fig 14: Pola produksi bakteriosin oleh isolat bakteri k15 dan k28 pada fermentor 

 
Table 11: Aktivitas bakteriosin hasil kultur bakteri k15 pada fermentor 

 

Pengannatan 
lnkubasi jam ke- Regresi liniereksponensial 

12 18 24 30 y =a + bx R2 R 

Diameter zona Bening (mm) 10,9 a 11,9 a 13 b 13,6 c y = 0,2336x + 8,1949 0,987 0,994 

Luas zona bening (mm2) 66a 84a 106b 119c y = 4,4657x + 13,262 0,991 0,996 

Aktivitas bakteriosin (AU/ml) 1107 a 1397 a 1762 b 1978 c y = 74,428x + 221,03 0,991 0,996 

 
Table 12: Aktivitas bakteriosin hasil kultur bakteri k28 pada fermentor 

 

Pengamatan 
Inkubasi jam ke- Regresi linier eksponensial 

12 18 24 30 y =a + bx R2 R 

Diameter zona Bening (mm) 8,2 a 8,8 ab 9,2 b 9,8 c y = 0,0864x + 7,1807 0,9993 0,9996 

Luas zona Bening (nnm2) 25 a 32 ab 39 b 47c y = 1,2195x + 9,9954 0,9995 0,9997 

Aktivitas bakteriosin (AU/ml) 411 a 535 a 649 b 779 c y = 20,324x + 166,59 0,9995 0,9997 

 

Berdasarkan hasil penelitian pada gambar 14, tabel 11 dan 

12 menunjukkan bahwa isolat bakteri k15 memiliki aktivitas 

bakteriosin lebih tinggi daripada k28, selanjutnya bakteri 

k15 dan 28 dilakukan identivikasi secara molekular. 

 

 
 

Fig 15: Hasil pcr dan elektroforesis isolat bakteri k15 dan k28 
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Table 13: Identifikasi molekular isolat bakteri k15 dan k28 
 

No. Isolat Sequence Nama bakteri Homologi (%) No. Accession 

1 K.15 1476 by Lactobacillus plantarum 99,93 MW693210 

2 K.28 1493 by Lactococcus garviae 99,71 MH057260 

 

Berdasarkan hasil hasil penelitian gambar 15 menunjukkan 

bahwa isolat k15 dan k28 memiliki bnad pada kisaran 1000 

bp. selanjutnya dilakukan sekuensing dan blas homologi. 

isolat bakteri k15 diduga merupakan bakteri Lactobacillus 

plantarum. isolat bakteri k28 diduga merupakan bakteri 

Lactococcus garviae. 

 

Kesimpulan: penelitian telah berhasil melakukan isolasi 

bakteri asam laktat dengan penghasil bakteriosin yaitu isolat 

k15 dan k28 yang teridentivikasi sebagai bakteri 

Lactobacillus plantarum dan Lactococcus garviae. isolat k15 

dan k28 memiliki pertumbuhan yang optimal pada kondisi 

kultur menggunakan sumber C glukosa 0,01%, amonium 

nitrat 0,05%, pH media 8 dan salinitas 30 ppt.  
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