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ABSTRACT: Shrimp diseases derived from pathogen infection can be caused by bacteria, such as 
luminous bacteria (Vibrio). Toxins produced by V. harveyi cells in larvae digestive tract cause 
luminous Vibriosis disease. One way of preventing or pathogenic Vibrio sp. against in shrimp 
farming is to use shrimp polyculture system with fish. Tilapia fish freshwater or saline has a system 
in the body that induce antibacterial peptides, its providing an antibacterial effect by inhibiting the 
growth of V. harveyi. The purpose of this study was to determine the ability of antibacterial from 
Tilapia mucus (O. niloticus) in inhibiting growth of V. harveyi, knowing the molecular mass of 
protein Tilapia mucus, knowing the best Tilapia biomass influence on total V. harveyi and survival 
rate of L. vannamei through polyculture system. The first stage is a test in vitro, it through 
antibacterial test based on the test disc, the value of MIC, and MBC Tilapia mucus. Furthermore, the 
second stage is the characterization of mucus through protein fractions using SDS PAGE. The third 
stage is a test in vivo, application of antimicrobial Tilapia mucus through polyculture system 
between L. vannamei with Tilapia. Tilapia mucus that has been separated by ethanol has inhibitory 
diameter against V. harveyi by 11 mm (including blank discs with a diameter of 6 mm). MIC of 
Tilapia mucus are already separated with ethanol was 4.5 ppm protein and MBC of the mucus was 
17.99 ppm. Tilapia mucus that has been separated with ethanol has 6 protein fraction contained 
antibacterial 233, 88, 26, 25, 23, and 17 kDa. L. vannamei polyculture with Tilapia was resulting V. 
harveyi amount reduced, but increased survival and THC of L. Vannamei reduction was the highest 
in L. vannamei polyculture with Tilapia with biomass of 800 g m-3 while the increased survival and 
THC of L. vannamei were observed in Tilapia 600 g m-3 and 800 g m-3. The conclusion of this study 
is polyculture between L. vannamei with Tilapia 800 g m-3 was proven to increase survival of L. 
vannamei. 
Key words: Antibacterial, L. vannamei, Polyculture, SDS-PAGE, Tilapia mucus, V. harveyi  
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INTRODUCTION 

 

Shrimp included in Penaeidae family are species that have high economic value. Panaeid shrimp which is 

cultivated mainly in Asia and America can be produced as much as 5.5 million tons in 2009 with a value of more 

than $ 14.6 billion [1]. Although it has a high economic value, the panaeid shrimp industry vulnerable to losses 

due by disease, causing reduced production. 

Panaeid shrimp diseases derived from pathogens infection (viruses, bacteria, fungi and protists) [2]. One of 

Panaied shrimp diseases caused by bacteria is luminous (Vibrio) [3]. Vibriosis, one of which is caused by V. 

harveyi. V. harveyi produced exotoxin compounds such as tetrodotoxin and surugatoksin protein that has given 

the effect of toxins in the digestive tract of Panaeid shrimp which caused the death of Paneaid shrimp in a high 

number of outbreaks by disease which is defined as luminous Vibriosis [4]. 

One way that has the potential to prevent or fight the pathogen Vibrio sp. is using shrimp polyculture system. 

System of polyculture between Panaeid shrimp and Tilapia fish can inhibit the spread of Vibrio and other 

pathogenic bacteria in Panaeid shrimp ponds [5]. Fish have a system in the body that induce antimicrobial 

peptides which lies a layer of mucus [6]. Antimicrobial peptides known to be effective against gram negative and 

positive. Tilapia (Oreochromis sp.) provided an antibacterial effect by inhibiting the growth of V. harveyi [7, 8]. On 

the other hand, Tilapia (O. niloticus) is a species of fish that have high economic value and has big market 

opportunities in local and export markets. The purpose of this study was to determine the ability of antibacterial 

Tilapia mucus (O. niloticus) in inhibiting the growth of V. harveyi, knowing the molecular weight of the Tilapia 

mucus protein, knowing the best Tilapia biomass to effect total of V. harveyi and survival of L. vannamei through 

polyculture system.  

http://www.science-line.com/index/
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MATERIAL AND METHODS 
 

This study conducted in the Parasites and Disease Laboratory Faculty of Fisheries and Marine Science 

University of Brawijaya, Biomedical Laboratory Faculty of Medicine University of Brawijaya, Biology Molecular 

University of, and UPT BPBAP Bangil Pasuruan. 

Tilapia strain used jatimbulan. Tilapia acclimatized for a week before used for research. During fish 

acclimatization, fish fed with protein content of 17-19%. Fish put in water with salt as a stressor [9]. Fish were 

weighed, then mucus taken by fish put into plastic bags and scrubbed to remove mucus from body of Tilapia [10]. 

Mucus separation method followed by ethanol precipitation [11]. Tilapia mucus concentration which has been 

separated analyzed protein concentration using the Bradford method [12]. The protein concentration calculated 

by spectrophotometry with wavelength 595 nm and albumin as standard. 

Antibacterial test by V. harveyi concentration used 109 CFU ml-1. The petri dish was incubated for 28° C. 

Then observed inhibition zone after 24 hours. Then, if there has a zone of inhibition, inhibition zone diameter 

formed was measured [7].  

MIC test aimed to determine the lowest concentration of mucus to inhibit V. harveyi. MIC test used macro 

dilution [13]. The concentration used for the MIC test was 50%, 40%, 20%, 10%, 5%, 2.5%, 1.25% of Tilapia 

mucus protein concentration. In addition to the medium used MHB. MIC results determined by the value of the 

absorbance (OD) of the spectrophotometer (wavelength 570 nm) [14]. Then absorbance squared (Y) plotted 

obtained by ln of mucus concentration series (Mo) as the x-axis. Values were intersected by the x-axis is the Mt. 

Mt used for calculations, MIC = 0.25 x Mt [15]. 

MBC of Tilapia mucus was the minimum concentration (ppm) of Tilapia mucus protein which caused a 

complete barrier to the growth of V. harveyi [16]. MBC value was 4 times that of MIC [15].  

SDS-PAGE analysis followed the method of Laemmli. Mucus mixed with 1: 1 loading buffer, incubated for 5 

min at 95 ° C, separating gel 12.5%, 3% stacking gel [12]. Proteins were stained with blue coomasie. Tilapia 

acclimatized in the media with the desired salinity (20 ppt). Every three days, the water used to maintain Tilapia 

was raised 4 ppt. 

Site preparation and polyculture media followed the method of Tendenciana [17] with some changes. Tanks 

length of 115 cm x width 60 cm filled with water salinity 20 ppt has given aeration system using the blower and 

installed cage measuring 50 cm x 35 cm x 40 cm at the top of the tank. The tanks filled with sea water bath until 

the volume to 0.5 m3. Water was added by 100 ppm chlorine to reduce the total of Vibrio, then aerated 24 hours. 

After 24 hours given sodium thiosulfate 25 ppm. Then the water was left for 24 hours so that the chlorine was 

gone. 

This study used a randomized design group. Four treatments with different biomass used for long 

maintenance study for 7 days (Table 1).   

 
Table 1. Research Design used in vivo test 

Tilapia Biomass 
(g m-3) 

Treatments 
1 2 3 4 

200 
U 
T 
V 

U 
V 

U 
T 

U 

400 
U 
T 
V 

U 
V 

U 
T 

U 

600 
U 
T 
V 

U 
V 

U 
T 

U 

800 
U 
T 
V 

U 
V 

U 
T 

U 

*description: U: L. vannamei (biomass 60 shrimp m-3); T: Tilapia 100 g; V: V. harveyi (107) 
 

Treatment 1 and 3 used Tilapia with biomass 200, 400, 600, and 800 g m-3 were included in cage (50 cm x 
35 cm x 40 cm). However, treatment 3, L. vannamei maintained along Tilapia were included in cage in the pool 
without the V. harveyi. Further treatment 4, L. vannamei maintained in the pool without Vibrio and without 
Tilapia. Every day the shrimp and Tilapia fed floating and sinking L. vannamei fed as much as 4% of the biomass of 
the commodity. The parameters were recorded total hemolim (THC), clinical symptoms, survival rate (% SR) L. 
vannamei, and the number of V. harveyi (cfu ml-1). 
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RESULTS AND DISCUSSION 
 
Tilapia with mucus protein was content 11.28 ppm inhibitory diameter 11 mm (including blank discs with a 

diameter of 6 mm, Figure 1). Research Wei et al. [18] used Snakehead fish mucus for antibacterial against 

Aeromonas hydrophila, produced 8 mm zone of inhibition around the disc. Mucus used in the study extraction was 

using acid extraction and water that has protein respectively 0.267 and 0.291 mg ml-1. Diameter in Tilapia was 

lower than expected Snakehead fish because the antibacterial of Tilapia mucus was weaker than the Snakehead 

fish. Mucus played a role in prevent the attachment of parasites, bacteria, and fungi because the mucus is a source 

of anti-bacterial products [19]. 

 

 
Figure 1. Diameter of inhibition of Tilapia mucus were precipitated with ethanol. 

 

Series protein concentration of 5.64; 2.82; 1.41; 0.71; 0.35; 0.18; and 0.09 ppm used to MIC and MBC test. 

MIC and MBC test calculation obtained 4.5 ppm as MIC and MBC value of 17.99 ppm as of Tilapia mucus against V. 

harveyi. Antibacterial test research results from Ebran et al. [6], mucus trout, eel, and Tinca tinca, against gram-

negative bacteria (E. coli, P. Fluoresaureus, and A. hydrophila) to obtain MIC ranged from 1 to 5 ppm protein with a 

molecular mass of each was 65 kDa, 45 kDa and 49 kDa. Wei et al. [18] obtained lower the MIC value by using 

Snakehead Fish mucus, namely mucus with a protein concentration of 0.3 (crude extract) and 0.15 ppm (water 

extract). Tilapia mucus barrier strength against gram-negative bacteria with power level of the mucus barrier 

Trout, eels, and fish Tinca tinca, but much weaker than the strength of inhibition of Snakehead fish mucus. 

MBC values Tilapia fish against V. harveyi was 17.99 ppm. Research Subramanian [16] mentioned that 

Haddock fish, Hagfish, and Trout mucus had MBC values against gram-negative pathogens with fish protein 

concentration of 6.1 to 39 ppm. Haddock fish mucus has MBC against gram-negative fish bacteria (Aeromonas 

salmonicida, Listonella anguilllarum, and Ruckeri yersinia), respectively by 27, 27, 14 ppm protein. Protein found 

in Haddock fish mucus has a molecular mass of 25 to 6.5 kDa. Hagfish mucus has MBC against gram-negative fish 

bacteria (Aeromonas salmonicida, Listonella anguilllarum, and Ruckeri yersinia) respectively of 8.3; 16; and 6.1 

ppm of protein. Types of proteins in Hagfish has a molecular mass below 20 kDa. Trout mucus had MBC against 

gram-negative fish bacteria (Aeromonas salmonicida, Listonella anguilllarum, and Ruckeri yersinia), each of which 

has a protein content of 19, 39, 19 ppm. Various types of proteins found in fish Trout with a molecular mass of 6.5 

to 100 kDa. Tilapia mucus MBC results were studied (17.99 ppm) was in a range between Trout and Hagfish. The 

bacteriostatic and bactericidal in vitro caused by the presence of lysozyme, complement, or immunoglobulin [20]. 

The molecular weight of the protein contained in the Tilapia mucus range from 10 to 260 Kda (Figure 2). 

Thickest fraction is 29 kDa. In the mucus lining of many enzymes and antimicrobial proteins, which are known to 

be involved in the immune system of fish [19]. 

The molecular weight of the protein obtained Tilapia mucus containing antibacterial is 233, 88, 26, 25, 23, 

and 17 Kda. The molecular weight of the protein which leads to the antibacterial protein immunoglobulin, 

complement, lectins, c-reactive protein, protease, and lysozyme. Lysozyme given the defense the form of bacteria 

and osmotic pressure [21]. Proteases can inhibit pathogen development and attack. In addition, proteases can 

activate and increase mucus production in the immune component such as complement, immunoglobulins, or 

antibacterial peptide [22]. C-reactive protein activated complement and defense so as to enable lytic phagocytosis 

[21]. Immunoglobulin binding microbial surface that interacts with a receptor phagocytosis [23]. 

Total of V. harveyi was lower when given additional Tilapia biomass (Figure 3). Research Tendenciana et al. 

[8] regarding the antibacterial activity against V. harveyi hornorum Tilapia also showed a negative correlation of 

increased biomass of Tilapia with reduction of V. Harveyi. The addition of Tilapia able to suppress the Vibrio and 

many gram-negative pathogens are generally present in shrimp culture depressed [24]. 

 
 

PBS 

mucus 
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Figure 2. Protein electrophoresis results of some Tilapia mucus. 

 

 
Figure 3. Tilapia granting regression results on the number of V. harveyi. 

 

 
Figure 4. Comparison of the number of V. harveyi in each media treatment (p <0.05). 
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The number of different V. harveyi in control of time of initial treatment, the second, third, and fourth 

challenge test. Tendenciana and dela Pena [17] research, which examined the components in Green water system 

to control fluoresce bacteria, showed giving Tilapia hornorum 300 g m-3 resulted in V. harveyi was not detected 

after 1 day maintenance. On the other hand, the provision of Tilapia 100 g m-3 and control still V. harveyi until the 

sixth day. At the beginning of maintenance, the lowest number of V. harveyi in tanks with Tilapia biomassa 800 g 

m-3. Statistical analysis showed that variations in treatment Tilapia biomass produced the same total of V. harveyi 

(Figure 4).  

Anti-bacterial composition of Tilapia mucus in inhibiting the growth of V. harveyi directly. Tilapia mucus in 

vivo test secreted complement, lysozyme, c-reactive protein, immunoglobulins, proteases and lectins. Tilapia 

mucus hornorum effectively eliminated Vibrio luminescence in less than 3 hours after Vibrio affected by the 

suspension of mucus [25]. 

THC has decreased in the control test when challenged with V. harveyi. From research Huang et al. [26] 

derived the data hemolim shrimp were reduced by 40% when the pathogen infection. THC L. vannamei in the 

treatment Tilapia 600 g m-3 and 800 g m-3, was increasing the current challenge test against V. harveyi (Figure 5). 

The effect of the increase in the total of hemocytes will appear when the total is not less or higher than required 

[27]. The active compound in a material will increase the body's defense system shrimp when entered in the 

digestion and absorption in the blood [27]. Hemocytes is the first defense in invertebrates, so the number of 

hemocytes high enough to survive better when there is a pathogen [28]. 

SR of L. vannamei in the media by V. harveyi increased after given of Tilapia (Figure 6). The polyculture 
system reported an increased survival rate higher shrimp [24]. 

 

 
Figure 5. THC L. vannamei after administration Tilapia biomass (control: not given Tilapia and p <0.05). 

 

 
Figure 6. Comparison Survival Rate of L. vannamei of each biomass Tilapia  

(control: not given Tilapia and p <0.05). 
 

Survival rate (SR) of L.vannamei results obtained only about 50%. Other studies have shown, giving Tilapia 

generated SR of P. Monodon control 80.58% and 61.54% [29]. Other studies showed no real difference by giving 

Tilapia hornorum, the SR of P. Monodon 54-59% [8]. Both studies using V. harveyi inoculation of 103 cfu ml-1. SR of 

L. vannamei results obtained on media containing V. harveyi was about 50% allegedly because of poor water 
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quality (Table 2). The concentration of ammonia and nitrite are both below 0.1 ppm [30]. Less optimum 

environmental cause physiological stress response of the body's defenses and reduce shrimp which causes the 

shrimp become susceptible to disease [2]. According to Tseng and Chen [31], which examined L.vannamei 

immune response and susceptibility to V. alginolyticus to pressure to conclude ammonia nitrite in the water 

causes pressure on the ability of L.vannamei immunity from disease. 

 
Table 2. Ammonia and nitrite concentrations in maintenance medium when testing in vivo 

Tilapia 
(g m-3) 

without V. harveyi Addition V. harveyi 

Ammonia (ppm) Nitrite (ppm) Ammonia (ppm) Nitrite (ppm) 
control 0,31±0,01 7,28±0,1 0,21±0,07 7,28±0,04 

200 0,42±0,05 7,12±1,15 0,23±0,01 7,12±0,25 

400 0,52±0,05 15,62±0,37 0,25±0,05 13,62±0,98 

600 0,25±0,01 15,16±2,82 0,06±0,01 15,16±0,15 

800 0,18±0,05 9,262,33 0,34±0,10 9,26±2,17 

 
L. vannamei has infected and dead showed some clinical signs: abdominal of L. vannamei was black, 

hepatopancreas damaged, head and tail was red, and tail damage. According to Rita and Walim [32], The shrimp 

were infected as a result of V. harveyi showed some clinical signs or symptoms, the damage to the outside of the 

body marked shrimp prawns were visible stress to wound in the body, and the appearance of white spots on the 

body of shrimp, spotting red on the pleopod and abdominal. According Mikulski et al. [33] and Aguirre-Guzman et 

al. [34], a sign of L. vannamei exposed to Vibriosis was opaque abdominal muscles, chromatophore expanded, 

abdominal bends with a peak in the third abdominal segment. 

 

CONCLUSION 

 

Tilapia mucus has a value of 4.5 ppm on MIC and MBC of mucus proteins were 17.99 ppm. Molecular mass of 

mucus Tilapia proteins that have been separated leading to the antibacterial protein, which was 233, 88, 26, 25, 

23, and 17 kDa. Type of protein with a molecular mass of the protein, respectively immunoglobulin, complement, 

lectins, c-reactive protein, protease, and lysozyme. Polyculture systems L. vannamei with Tilapia with Tilapia 

biomass of 800 g m-3 was proven to increase survival of L. vannamei through polyculture system L. vannamei and 

Tilapia. 

 

Acknowledgements 

The author would like to thank for the aspects of academy UB and UPT BPBAP Bangil Pasuruan who have 

helped and supported, especially counselors in this study. 

 

REFERENCES 

 

1. Moss SM, Moss DR, Arce SM, Lightner, DV and Lotz, JM. 2012. The Role of Selective Breeding and Biosecurity 
in the Prevention of Disease in Penaeid Shrimp Aquaculture. Journal of Invertebrate Pathology. 110: 247–250. 

2. Kautsky N, Ronnback P and Tedengren M. 2000. Ecosystem Perspectives on Management of Disease in 
Shrimp Pond Farming. Aquaculture. 191:145–161. 

3. Thaithongnum S, Ratanama P, Weeradechapol K, Sukhoom A and Vuddhakul V. 2006. Detection of V . harveyi 
in shrimp postlarvae and hatchery tank water by the Most Probable Number technique with PCR. 
Aquaculture. 261: 1–9. 

4. Harris LJ and Owens L. 1999. Production of Exotoxins by Two Luminous Vibrio harveyi Strains Known to be 
Primary Pathogens of Penaeus monodon Larva. Dis Aquat Org. 38:11–22. 

5. Watanabe WO, Losordo TM,  Fitzsimmons K and Hanley. 2002. Tilapia Production Systems in the Americas: 
Technological Advances, Trends, and Challenges. Reviews in Fisheries Science. 10(3 and 4): 465–498. 

6. Ebran N, Julien S, Orange N and Auperin B. 2000. Isolation and Characterization of Novel Glycoproteins from 
Fish Epidermal Mucus : Correlation between Their Pore-Forming Properties and Their Antibacterial 
Activities. Biophysica Acta. 1467, 271–280. 

7. Caipang CMA, Avenido P, Dechavez R and Jaspe, CJ. 2011. Moderate Inhibition of Luminous Vibrio harveyi by 
Aqueous Extracts Obtained from the Skin of Tilapia, Oreochromis sp. Philippine Journal of Science. 140 (2): 
173-178. 



 
To cite this paper: Wibowo A, Fadjar M., Maftuch. 2015. Utilization of Tilapia Mucus to Inhibit Vibrio harveyi on Vannamei (Litopenaeus vannamei). J. Life Sci. 
Biomed., 5 (5): 141-148. 
Journal homepage:http://jlsb.science-line.com/ 

147 

8. Tendencia EA, dela Pen˜a MR, Fermin AC, Lio-Po G, Choresca CH and Inui Y. 2004. Antibacterial Activity of 
Tilapia hornorum against Vibrio harveyi. Aquaculture. 232 145–152. 

9. Rodrigues VLF. 2008. Nutritional Modulation Of Innate Immune Parameters in the Epidermal Mucus of 
Senegalese Sole (Solea senegalensis). Thesis, Dissertação de mestrado em Biologia marinha: especialização em 
Aquacultura e pescas. 

10. Easy RH, and Ross NW. 2009. Changes in Atlantic Salmon (Salmo salar) Epidermal Mucus Protein 
Composition Profiles Following Infection with Sea Lice (Lepeophtheirus salmonis). Comparative Biochemistry 
and Physiology. Part D, Genomics & Proteomics. 4(3): 159–67. 

11. Gabriel UI, Mirela S, and Ionel J. 2011. Quantification of Mucoproteins (glycoproteins) from Snails Mucus , 
Helix aspersa and Helix Pomatia. Journal of Agroalimentary Processes and Technologies. 17(4): 410–413. 

12. Fatchiyah, Aruminingtyas EL, Widyanti S and Rahayu. 2009. Dasar-Dasar Analisa Biologi Molekuler, 216, 
Malang: LSIH press UB. ISBN 9789790994775. 

13. Andrews, JM. 2001. Determination of Minimum inhibitory Concentrations. The Journal of antimicrobial 
chemotherapy. 48:5–16. 

14. Fernandes JMO and Smith VJ. 2002. A Novel Antimicrobial Function for a Ribosomal Peptide from Rainbow 
Trout Skin. Biochemical and Biophysical Research Communications. 296: 167–171. 

15. Parhusip AJN and Sitanggang AB. 2011. Antimicrobial Activity of Melinjo Seed and Peel Extract (Gnetum 
gnemon) Against Selected Pathogenic Bacteria. Microbiology Indonesia. 5(3): 103–112. 

16. Subramanian S, Ross NW and Mackinnon SL. 2008. Comparison of Antimicrobial Activity in the Epidermal 
Mucus Extracts of Fish. Comparative Biochemistry and Physiology. 150: 85–92. 

17. Tendencia, E. A. and deLa Pena M. 2003. Investigation of some components of the greenwater system which 
makes it effective in the initial control of luminous bacteria. Aquaculture. 218: 115–119. 

18. Wei ONGY, Xavier R and Marimuthu K. 2010. Screening of Antibacterial Activity of Mucus Extract of 
Snakehead Fish, Channa striatus ( Bloch ). European Review for Medical and Pharmacological Sciences. 14: 
675–681. 

19. Mozumder MMH. 2005. Antibacterial Activity in Fish Mucus from Farmed Fish. Thesis, Department of Marine 
Biotechnology Norwegian college of Fishery Science University of Tromsø, Norway. 

20. Smith JV, Fernandes JM, Jons SJ, Kemp GD, and Tatner MF. 2000. Antibacterial Proteins in Rainbow Trout , 
Oncorhynchus mykiss. Fish & Shellfish Immunology. 10: 243–260. 

21. Ellis AE, 1999. Immunity to Bacteria in Fish. Fish & Shellfish Immunology. 9: 291–308. 

22. Guardiola FA, Cuesta A, Arizcun M, Meseguer J and Estebam MA. 2014. Comparative skin mucus and serum 
humoral defence mechanisms inthe teleost gilthead seabream (Sparus aurata). Fish & Shellfish Immunology. 
36: 545-551. 

23. Ganz T and Lehrer RI, 2001. http://www. els.net.html. 

24. Fitzsimmons K. 2001. Polyculture of Tilapia and Penaeid Shrimp. Global Aquaculture Advocate, 4(3): 43-44. 

25. Lio-Po GD, Leaño EM, Peñaranda, MMD, Villa-Franco AU, Sombito CD and Guanzon NG. 2005. Anti-luminous 
Vibrio factors associated with the “green water” grow-out culture of the tiger shrimp Penaeus monodon. 
Aquaculture. 250 (1-2): 1–7. 

26. Huang H-H, Liu X-L, Xiang J-H and Wang P. 2013. Immune response of Litopenaeus vannamei after infection 
with Vibrio harveyi. Aquaculture. 406-407: 115–120. 

27. Ridlo A and Pramesti R. 2009. Aplikasi Ekstrak Rumput Laut Sebagai Agen Imunostimulan Sistem Pertahanan 
Non Spesifik Pada Udang (Litopennaeus vannamei). Ilmu Kelautan. 14(3):133-137. 

28. Flores-miranda C, Luna-gonzález A, Campa ÁI, González-ocampo HA, Fierro-coronado JA and Partida-
arangure BO. 2011. Microbial immunostimulants reduce mortality in whiteleg shrimp (Litopenaeus 
vannamei) challenged with Vibrio sinaloensis strains. Aquaculture. 320(1-2): 51–55. 

29. Tendencia EA, Fermin AC, dela Peña MR, and Choresca CH. 2006. Effect of Epinephelus coioides, Chanos 
chanos, and GIFT tilapia in polyculture with Penaeus monodon on the growth of the luminous bacteria Vibrio 
harveyi. Aquaculture. 253(1-4): 48–56. 

30. BBPBAP, 2007. Penerapan Best Management Practices (BMP) Pada Budidaya Udang Windu. (Penaeus 
monodon Fabricius) Intensif, 77, Jepara: Departemen Kelautan Dan Perikanan Direktorat Jenderal Perikanan 
Budidaya Balai Besar Pengembangan Budidaya Air Payau. ISBN: 9793357530 

31. Tseng I and Chen J. 2004. The Immune Response of White Shrimp Litopenaeus vannamei and Its Susceptibility 
to Vibrio alginolyticus under Nitrite Stres. Fish & Shellfish Immunology. 17: 325-333. 

32. Rita R and Walim L. 2012. Prevention of Vibrio harveyi Infection at the Fresh Water Shrimp (Macrobrachium 
rosenbergii) Use of Bioflocks Aggregation. Lucrări Ştiinţifice - Seria Zootehnie. 58: 251-253. 



 
To cite this paper: Wibowo A, Fadjar M., Maftuch. 2015. Utilization of Tilapia Mucus to Inhibit Vibrio harveyi on Vannamei (Litopenaeus vannamei). J. Life Sci. 
Biomed., 5 (5): 141-148. 
Journal homepage:http://jlsb.science-line.com/ 

148 

33. Mikulski CM, Burnett LE and Burnett KG. 2000. Effect of Hypercapnic Hypoxia on the Survival of Shrimp 
Challenged with Vibrio parahaemolyticus. Journal of Shellfish Research. 19(1): 301-311. 

34. Aguirre-guzman G, Vazques-Juares R, and Ascencio F. 2002. Differences in the Susceptibility of American 
White Shrimp Larval Substages (Litopenaeus vannamei) to Four Vibrio Species. Journal of Invertebrate 
Pathology. 78 (219): 215–219. 


