
 THE INTERNATIONAL JOURNAL OF SCIENCE & TECHNOLEDGE               ISSN 2321 – 919X www.theijst.com 

 

18  Vol 11 Issue 4                             DOI No.: 10.24940/theijst/2023/v11/i4/ST2304-009                April, 2023               
 

 

THE INTERNATIONAL JOURNAL OF  
SCIENCE & TECHNOLEDGE 

  
The Effect Giving of Probiotics in Water on Feed Efficiency and 
Water Quality for Aquaculture Tilapia (Oreochromus niloticus) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
1. Introduction 

Tilapia is a commodity that has very important economic value, and tilapia has several advantages, including 
being easily cultivated and liked by consumers (Kordi, 2015). Various additional ingredients are needed to maintain the 
survival and growth of tilapia, such as giving probiotics. According to Utama (2020), cultivating tilapia with the addition of 
probiotics can be a solution to maintain water quality because it contains nitrites to turn into nitrates so that they can be  
utilized and not poison the fish being cultivated. 

Giving probiotics in the aquatic environment is expected to increase the immune response of fish against disease, 
improve the digestive system of fish, and improve water quality because it can change toxic compounds into non-toxic 
ones, such as ammonia and nitrite compounds through the nitrification process (Ghouse, 2015), increase survival and can 
increase the growth rate of fish so that it can support increased production (Suryaningrum, 2012). The use of probiotics in 
fish farming aims to maintain microbial balance and control pathogens in the digestive tract, water, and aquatic 
environment through biodegradation processes (Mansyur & Tangko, 2008). 

The use of probiotics is an internal solution to produce optimal growth and feed efficiency, reduce production 
costs and ultimately reduce the environmental burden due to the accumulation of waste in waters (Iribarren et al., 2012). 
Irianto (2003) states that probiotics can regulate the microbial environment in the gut and inhibits pathogenic 
microorganisms in the intestine by releasing enzymes that help digest food. One of the bacteria that is believed to be able 
to increase the digestibility of fish is Bacillus sp.  

According to Fuller (1987), probiotics are additional food (supplements) in the form of live microbial cells, which 
has a beneficial effect on the host animal that consumes it by balancing its intestinal microbial flora. Furthermore, 
Salminen et al. (1999) state that probiotics are all forms of microbial cell preparations (not necessarily live) or 
components of microbial cells that have beneficial effects on the health and life of the host. Based on this definition, Irianto 
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Abstract: 
This study aims to determine the effect of giving probiotics to water on the value of Feed Conversion Ratio (FCR), feed 
efficiency, and water quality of tilapia (Oreochromus niloticus) aquaculture. This is an experimental research with 4 
treatments and 3 replications. The treatments tried were:  

 Treatment K: Without Probiotics,  
 Treatment A: given probiotics at a dose of 1 ppm,  
 Treatment B: given probiotics at a dose of 1.5 ppm, and  
 Treatment D: given probiotics at a dose of 2 ppm  

The results showed that the water-given probiotics had an effect on the FCR value of the feed and the feed efficiency of 
tilapia, where the higher the dose of probiotics given, the smaller the FCR value, likewise with the value of feed 
efficiency, where the higher the dose of probiotics in tilapia rearing water, the higher the value of feed efficiency. The 
results of water quality measurements, such as temperature, pH, and ammonia, all of these water quality parameters 
still meet the requirements for the growth of tilapia. 
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(2003) defines that probiotics are the supplementation of intact (not necessarily live) microbial cells or components of 
microbial cells in the feed or their living environment, which benefit the host.   

Commercially, probiotics are currently being produced, especially those used for freshwater fish. However, 
because many species of fish are cultivated, and they have different eating habits as well as the ability to produce enzymes 
such as digestive enzymes protease, lipase, and amylase, it is necessary to conduct a study related to the effectiveness of 
these commercial probiotics (Setiawati et al., 2013). Nayak (2010) states that probiotics are used to increase aquaculture 
production, increase resistance to disease, and help in increased growth. Good growth is due to good maintenance of 
water environmental conditions. This is because the microbes from probiotics can help improve water conditions.  

In addition to giving probiotics, the aspect of fish aquaculture plays a very important role in the quality of fish 
feed. Fish will grow if the feed nutrients that are digested and absorbed by the fish's body are greater than the amount 
needed to maintain their bodies (Lovell, 1989). This will happen if the supporting factors are in optimal conditions; it is 
different if the supporting factors, for example, the temperature is below the limit that can be tolerated by fish, then the 
food eaten is only used to defend itself to live, not to grow and develop. 
 
2. Research Purposes 

The purpose of this study was to determine the effect of giving probiotics to water on the value of Feed 
Conversion Ratio (FCR), feed efficiency, and water quality of tilapia aquaculture (Oreochromus niloticus). 
 
3. Method 

This is an experimental research using a completely randomized design with 4 treatments and 3 replications. The 
treatments tried were Treatment K: Without Probiotics; Treatment A: given probiotics at a dose of 1 ppm; Treatment B: 
given probiotics at a dose of 1.5 ppm of water and Treatment D: given probiotics at a dose of 2 ppm.  

Water quality testing uses several test methods to obtain data. Tests were carried out in situ and ex-situ in the 
field. The procedure in this study was to use 12 basins with a size of 39 cm x 31 cm x 12 cm. The basin is cleaned first and 
brushed clean then the basin is dried in the sun. After the basin is dried, it is filled with clean water taken from the 
research site. Each basin is labeled according to what is specified, and each is given aeration. 

The data collection technique used in this study is a data collection technique where researchers make direct 
observations of the object to be studied. The observations used in this research have been systematically planned. The 
data collected include: FCR data, feed efficiency, and water quality. The data analysis technique used in this study is the 
analysis of variance.  
 
4. Results and Discussion 
 
4.1. Feed Conversion Ratio (FCR) 

Feed conversion ratio is the amount of feed needed to produce additional body weight. Feed conversion is used to 
determine the quality of feed given to fish growth. A low conversion ratio indicates that food can be utilized better in the 
body and the quality is better because the same amount of feed can gain higher body weight (Sulawesty et al., 2014) in 
Qolbiyah (2021). Barrows and Hardy (2001) explained that the value of the feed conversion ratio is influenced by food 
protein. Food protein that matches the nutritional needs of fish produces a more efficient feed. In addition, it is influenced 
by the amount of food given. If less food is given, there will be more efficient feeding.  
 

 
Figure 1: FCR Value of Tilapia Feed Given Probiotics 

 
Figure 1 shows the FCR value of feed on rearing tilapia treated with probiotics in water showed the highest value 

in treatment K is 1.59, then followed by treatment A is 1.5, treatment B is 1.31, and the treatment with the lowest FCR 
value in treatment C with a value of 1.26. Thus, it can be said that the higher the dose of probiotics, the lower the value of 
FCR, which means that the feed is more efficiently used by tilapia. Irianto (2003) explained one of the factors that 
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influence the success of probiotic products in increasing growth and feed efficiency in fish, namely the presence of 
probiotic bacteria in the digestive tract of fish. 

These FCR results are still lower than the research conducted by Fitri (2022), who made observations for 42 days 
of rearing fish. Feed conversion range during rearing ranged from 1.32-1.78. However, the FCR value in this study is still 
higher than the results of research conducted by Ihsanudin et al. (2014), where the results of the feed conversion ratio 
(FCR) of larasati tilapia for 63 days of rearing obtained the best FCR value of 0.68. Kordi (2010) stated that tilapia has 
omnivorous characteristics (eating both plant and animal). Therefore, the cultivation business is very efficient, with low 
feed costs with a fairly good FCR value ranging from 0.8-1.6. The lower the value of the feed ratio, the better the quality of 
the feed given.  

The results showed that the decrease in feed efficiency was thought to be due to the narrower space for fish 
movement with increasing stocking density, thereby affecting feed competition and the physiological conditions of fish 
(Fitri, 2022). Probiotics enter the intestines of fish and then help the digestive process so that digestion increases. The 
digestibility of feed increases, then the feed will be more efficiently used by fish because feed nutrients will be easily 
absorbed by the body, which in turn will increase protein retention due to the absorption of feed nutrients (Setiawati et 
al., 2013). Probiotics can act as immunostimulants, increase feed conversion ratios, has the ability to inhibit the growth of 
pathogenic bacteria, produce antibiotics, and improve water quality (Watson et al., 2008). Nayak (2010) states that from 
several studies conducted, probiotics are used to increase aquaculture production, Increases resistance to disease, and 
helps in increased growth. 

The results of the Anova test show the sig. 0.001, which means that the treatment of probiotics in tilapia-rearing 
water has an effect because it is smaller than 0.005. The results of the next test, the results of the F test, showed the F-
Count value was 16.129, while the F-Table value was at the 95% or 0.05 level, namely 4.26, and at the 99% level or 0.01, 
namely 8.02. Thus, it can be stated that the provision of treatment in the form of giving probiotics to water in tilapia 
culture has a very real effect because the F-count value is greater than the F-table, both at the level of 95% and 99%.  
 
4.2. Feed Efficiency 

Feed efficiency is obtained from the results of a comparison between body weight gain and the amount of feed 
spent during the rearing period. The value of feed efficiency is related to the growth rate because the higher the growth 
rate, the greater the body weight gain of the fish and the greater the value of feed efficiency (Setiawati et al., 2013). A feed 
is not only seen from the feed conversion value but it can also be seen from the value of feed efficiency. The value of feed 
efficiency is obtained from the results of a comparison between the body weight gain of the fish and the amount of feed 
consumed by the fish during the rearing period. The greater the feed efficiency value, the more efficient the fish are in 
utilizing the feed consumed for their growth (Iskandar & Elrifadah, 2015).  

Barrows and Hardy (2001) stated that the value of the feed conversion ratio is influenced by feed protein. Feed 
protein that matches the nutritional needs of fish produces a more efficient feed. In addition, it is influenced by the amount 
of feed given; the less amount of feed given, the more efficient the feed. Giving different doses of probiotics can have a 
significant effect on feed efficiency. This shows that the use of feed and the role of probiotics is more efficient (Setiawati et 
al., 2013).  
 

 
Figure 2: Efficiency Value of Tilapia Feed Given Probiotics 

 
Figure 2 shows that the value of feed efficiency during the study was in the range of 62.68-79.93%, with the 

highest feed efficiency value obtained in treatment C, which is 79.93%, followed by treatment B, which is 75.9%, 
treatment A which is 66.47% and the lowest in the Control which is 62.68%. This means that the higher the dose of 
probiotics in tilapia-rearing water, the higher the value of feed efficiency.  
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However, the results of this study are still lower than the results of research conducted by Iskandar and Elrifadah 
(2015), who found that the efficiency value of the tested fish feed ranged from 89.65-90.26%. Djajasewaka (1986) in 
Santoso and Veroka (2011) states that the value of feed efficiency is inversely proportional to feed conversion and directly 
proportional to the increase in fish body weight, so the higher the feed efficiency value, the lower the feed conversion 
value so that fish are more efficient in utilizing the feed consumed for their growth. 

The results of the ANOVA analysis show the sig. is 0.000, which is smaller than 0.005, and this means that the 
treatment of probiotics in tilapia aquaculture water has an influence on the efficiency value of fish feed utilization. 
Furthermore, after the T-Test was carried out, it showed that the F-count value was 24.995 and was greater than the F-
Table value at the 95% confidence level or 0.05, which was 4.26 and at a confidence level of 99% or 0.01 is 8.02 which 
means that the treatment of probiotics in tilapia rearing water has a very significant effect on the efficiency value of fish 
feed. 
 
4.3. Water Quality 

Water quality is an important factor in aquaculture because it is not only a place for fish to live but also for all life 
existing in these waters. There are many ways to improve water quality. Good water quality can be maintained by giving 
probiotics to fish-rearing water (Khotimah et al., 2016). Management of water quality for aquaculture purposes is very 
important because water is a place for aquaculture organisms to live (Mulyanto, 1992 in Aquarista et al., 2012). Water 
quality is an important factor in fish farming, where water is a place for fish to live, which can determine the growth and 
life of fish.  

Poor water quality can cause stunted growth and reduce the adaptability of fish, causing fish to die. Conversely, 
water conditions that are in accordance with the needs of fish will support their growth and survival. Water quality can be 
known by observing water quality parameters (Thaiin, 2016). According to Fitriah (2004), changing water conditions will 
cause stress for fish and physiological disturbances that can inhibit metabolic processes and result in decreased fish 
appetite. 
 
4.3.1. Temperature (oC) 

Temperature is a physical parameter of a body of water. Water temperature greatly influences the chemical and 
biological processes of water (Djunaedi, 2016). Temperature affects the life and growth of aquatic biota. High-temperature 
changes can kill cultivated biota due to changes in blood-carrying capacity (Kordi & Ghufron, 2009). 
 
4.3.1.1. Water Temperature in the Morning (oC) 

Figure 3 shows that the temperature of tilapia aquaculture water during the study for all treatments was in the 
range between 25.10 and 25.2oC. The results of this study are different from the results of research conducted by 
Ihsanudin et al. (2014), with the results of temperature measurements obtained at 26.8-28.30C, which is a good 
temperature range for the survival of tilapia.  
 

 
Figure 3:  Fish Rearing Water Temperature in the Morning during the Study (oC) 

 
The ideal temperature for tilapia to survive ranges from 14 to 38oC. The optimum temperature for the growth of 

tilapia ranges from 25 to 30oC (Amri & Khairuman, 2007). Thus, the temperature of tilapia aquaculture water during this 
study was still in the appropriate temperature range for tilapia aquaculture. 
 
4.3.1.2. Water Temperature in the Afternoon (oC) 

Figure 4 shows that the ideal temperature of tilapia aquaculture water in the afternoon ranges from 27.2-27.50C. 
Rahardi (1996) in Iskandar and Elrifadah (2015) states that the ideal conditions for fish to live are in the range of 25-30oC 
with a temperature difference between day and night of no more than 5oC. 
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Figure 4:  Fish Rearing Water Temperature in the Afternoon during the Study (oC) 

 
4.3.2. pH 

Power of Hydrogen (pH) is the negative logarithm of the hydrogen ion concentration. Pure water at 25 0C has a pH 
of 7, an acidic dead point at pH 4, while the base dead point is at pH 11 (Boyd, 1982) in Admawati (2014). The effect of pH 
generally causes stress in fish. The ability of water to withstand changes in pH is likely to be more important than the pH 
value itself in relation to the presence of carbonates, bicarbonate, and hydroxide. Water with low hardness has a low 
ability to withstand increased acidity (Boyd, 1982). At pH 8, free carbon dioxide and carbonic acid are no longer found. 
Only bicarbonate ions are present (Effendi, 2003). Daily pH fluctuations in the pond are influenced by the process of 
photosynthesis and the respiration of biota. In the afternoon, the pH value will increase due to the influence of the 
photosynthesis process. When the pH value is high, and the water temperature conditions are warm in the afternoon, 
ammonia will dominate these waters. The higher the pH value, the level of ammonia toxicity will increase (Hargreaves & 
Tucker, 2004). 
 

 
Figure 5:  Fish Rearing Water pH during the Study 

 
The pH values of tilapia aquaculture water during the study in the morning were in the range of 7.13-7.26, and in 

the afternoon were in the range of 7.23-7.38 (Figure 5). The value of this pH range is still relatively the same as the results 
of research conducted by Iskandar and Elrifadah (2015), namely the degree of water acidity (pH) during rearing ranges 
from 7.10 to 7.27. 

According to Susanto (1999) in (Iskandar and Elrifadah (2015), in general, the pH, which is very suitable for all 
types of fish, ranges from 6.7 to 8.6. Thus the range of water pH during the rearing period of tilapia is still included in a 
good range for the survival of tilapia. The pH value in water has a significant influence on aquatic organisms, so it is ofte n 
used as a guide to state whether water is good or bad. The growth of cultivated fish seeds will be optimal in the range of 
pH 7-8 (Kordi & Ghufron, 2009). 
 
4.3.3. Ammonia (ppm) 

Figure 6 shows that the highest ammonia content in water treated with probiotics during the study is obtained in 
treatment A, which is 0.0043 ppm, followed by treatment B, which is 0.0036 ppm, treatment K, which is 0.0031 ppm, and 
the lowest ammonia in treatment C is 0.0015 ppm. Thus, it can be stated that the higher the dose of probiotics given to the 
water media for tilapia cultivation, the lower the ammonia content will be. 
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The results of measuring the ammonia content in tilapia aquaculture in this study were almost the same as the 
ammonia content from a study conducted by Khotimah et al. (2016), who conducted research on Pangasius djambal, 
namely in the normal range ranging from 0.003-0.012 ppm. 

In line with Fuller's opinion (1987 in Febriani and Rietje, 2008), probiotics in aquaculture have a role, among 
others, to regulate microbiological conditions in the water or sediment to improve the quality of fish-rearing water to 
increase the survival and growth of the fish. Probiotics themselves are additional food supplements in the form of live 
microbial cells, which have a beneficial effect on the host animal that consumes them by balancing the microbial flora 
(Khotimah et al., 2016). 
 

 
Figure 6: Fish Rearing Water Ammonia during Research 

 
The results of the ANOVA test showed that if probiotics were given to the aquaculture water, it had a significance 

value of 0.450, which meant that the probiotic treatment had no effect on the value of ammonia in the water. The results of 
the F-test calculation show that the F-Table at a confidence level of 0.05 is 4.26 and a confidence level of 0.01 is 8.02 while 
the F-Count is 0.978, which means that the treatment of giving probiotics to tilapia aquaculture water does not 
significantly affect the value ammonia in water because the T-count value is smaller than the T-table value, both the 
confidence level is 0.05 and 0.01%. Beauty et al. (2012) added that probiotic bacteria would decompose useless and toxic 
organic materials and reduce the total levels of ammonia in the waters. 
 
5. Conclusion 

The results showed that the provision of probiotics affected the value of the Feed Conversion Ratio (FCR) of 
tilapia feed, namely, the higher the dose of probiotics given to tilapia culture water, the lower the FCR value. Likewise with 
the value of feed efficiency, namely, the higher the dose of probiotics in tilapia rearing water, the higher the value of fee d 
efficiency, so that the fish more efficiently utilize the feed consumed for growth and survival. Based on the measurement 
results of water quality parameters such as temperature, pH, and ammonia, it can be stated that all of these water quality 
parameters still meet the requirements for the growth and survival of tilapia. 
 
6. References 

i. Admawati. 2014. Survival and Growth Rate of Tilapia Seed Against Fermented Feed from Household Waste. 
Fisheries Study Program, Faculty of Fisheries and Marine Sciences, University of Teuku Umar, Meulaboh. 

ii. Amri, K and Khairuman. 2007. Intensive Tilapia Cultivation. Agromedia Pustaka. Jakarta.  
iii. Aquarista F., Skandar., and U. Subhan. 2012. Giving of Probiotics with Zeolite Carriers on the Enlargement of 

Dumbo Catfish (Clarias gariepinus). Jurnal Perikanan dan Kelautan. 3(4):133–140. 
iv. Barrows, F.T and R. W. Hardy. 2001. Nutrition and Feeding. In: Wedemeyer, G (Eds). Fish Hatchery 

Management. Second Edition. American Fisheries Society. Bethesda. Maryland. pp 483–558. 
v. Beauty, G., Ayi Y and Roffi G. 2012. The Effect of Probiotic Microorganism Doses in Rearing Water on the 

Survival and Growth of Mas Koki Seeds (Carassius auratus) with different stocking densities. Jurnal Perikanan 
dan Kelautan. Volume 3 No. 3. Pages 1–6.  

vi. Boyd. C.E. 1982. Water Quality Management For Pond Fis Culture. Department Of Fisheries and Allied 
Aquaculture. Aurburn University Alabama. Agricultural Experiment Station. 318 page. 

vii. Djunaedi, A., H. 2016. Water Quality Media Rearing Tiger Shrimp Seeds (Penaues Monodon Fabricius) with 
Different Cultivation Systems. Jurnal Kelautan Tropis Vol.19 (2), Pages 171–178.  

viii. Effendie, H. 2003. Quality Study for Management of Aquatic Resources and Environment. Kansius. Yogyakarta. 
ix. Febriani, D. and Rietje. M. J. 2008. The Role of Probiotics in Improving Gourami Hatchery Results 

(Osphronemus gouramy sp). Thesis of the Faculty of Fisheries, Politeknik Negeri Lampung.  
x. Fitri, A. E. 2022. The Effect of Different Stocking Densities on the Growth and Survival of Larasati Tilapia 

(Oreochromis Niloticus) and Water Spinach (Ipomoea Aquatica) Cultivated with the Aquaponic System. Thesis. 
Program Studi Pendidikan Teknologi Pertanian, Fakultas Teknik Universitas Negeri Makassar. 



 THE INTERNATIONAL JOURNAL OF SCIENCE & TECHNOLEDGE               ISSN 2321 – 919X www.theijst.com 

 

24  Vol 11 Issue 4                             DOI No.: 10.24940/theijst/2023/v11/i4/ST2304-009                April, 2023               
 

 

xi. Fitriah, H. 2004 The Effect of Addition of Different Carbon Doses in Rearing Water on Dumbo Catfish Seed 
Production (Clarias sp). Thesis. Departemen Budidaya Perairan Fakultas Perikanan dan Ilmu Kelautan Institut 
Pertanian Bogor. Bogor. 50 pages. 

xii. Fuller, R. 1987. A Review, Probiotics in man and animal. Journal of Applied Bacteriology. 66: 365–378. 
xiii. Ghouse, M. 2015. Use of Probiotics as Biological Control Agents in Aquaculture For Sustainable Development. 

Department of Zoology. Osmania College. India. 
xiv. Hargreaves dan Tucker. 2004. Managing Ammonia in Fish Ponds. Southern Regional Aquaculture Center 

(SRAC) No. 4603. 
xv. Ihsanudin, I., S. Rejeki and T. Yuniarti. 2014. Effect of Giving of Recombinant Growth Hormone (rGH) Through 

the Oral Method With Different Time Intervals on the Growth and Survival of Larasati Tilapia Seeds 
(Oreochromis niloticus). Journal of Aquaculture Management and Technology Volume 3, No. 2, 2014, Pages 94–
102.   

xvi. Irianto, A. 2003. Aquaculture Probiotics. Cetakan I. Penerbit Gadjah Mada University Press. Bulaksumur 
Yogyakarta. 125 pp. 

xvii. Iribarren, D., P. Dagá. And M. T. Moreira., G. Feijoo. 2012. Potential environmental effects of probiotics used in 
aquaculture. Aquacult Int 20:779–789. 

xviii. Iskandar, R., and Elrifadah. 2015. Growth and Feed Efficiency of Tilapia (Oreochromis niloticusgiven Kiambang-
Based Artificial Feed. ZIRAA’AH, Volume 40 No. 1, February 2015 Pages 18–24. 

xix. Kordi, M., and H. Ghufron.  2009.  Budidaya Perairan (Kedua).  Bandung: PT Citra Aditya Bakti. 
xx. Kordi, K. M. G. H. 2015. Intensive and Super Intensive Aquaculture. Jakarta: Rineka Cipta : 424 pages. 

xxi. Khotimah, K., E. D. Harmilia., and R. Sari. 2016. Giving Probiotics to Pangas catfish Seed Rearing Water 
(Pangasius hypophthalmus) In Aquarium. Jurnal Akuakultur Rawa Indonesia, 4(2): 152-158 (2016). 

xxii. Lovell, R. T. 1989. Nutrition and Feeding of Fish. Van Nostrand Reinhold. Auburn University, New York. 217 p. 
xxiii. Mansyur, A. and Tangko A. M. 2008. Probiotics: their utilization for low-quality fish feed. Media Akuakultur 

3(2): 145–149. 
xxiv. Nayak, S. K. 2010. Probiotics and Immunity: A Fish Perspective. Review. Fish and a Shellfish Immunologi  29:2-

14. 
xxv. Qolbiyah, R. Q. 2021. The Effect of Feeding with Probiotics Bacillus subtilis and Lactobacillus acidophilus on the 

Survival of Tilapia (Oreochromis niloticus) infected with Aeromonas hydrophila. Thesis. Program Studi Biologi 
Jurusan Sains Fakultas Sains dan Teknologi Universitas Islam Negeri Sunan Ampel Surabaya. 

xxvi. Salminen, S., A. Ouwehand, Y. Benno, and Y.K. Lee. 1999. Probiotics: How should be defined? Trends in Food 
Science and Technology. 10: 107–110. 

xxvii. Santoso, L., and S. Veroka. 2011. Utilization of Koro Benguk Seeds (Mucuna prurient) as a Substitute for 
Soybean Flour in Siamese Pangas Catfish (Pangasius hyphopthalmus) seed feed. Berkala Perikanan Terubuk. 
3(2):9–16. 

xxviii. Setiawati, J. E., Tarsim., Y.T. Adiputra and S. Hudaidah. 2013. Effect of Adding Probiotics to Feed with Different 
Doses on Growth, Survival, Feed Efficiency and Protein Retention of Pangas Catfish (Pangasius 
hypophthalmus). E-Jurnal Rekayasa dan Teknologi Budidaya Perairan. Volume I No 2 February 2013.  

xxix. SNI. 1999. Production of Black Tilapia Seed (Oreochromis niloticus Bleker) for Spread Seed Class. Badan 
Standarisasi Nasional. Jakarta. 

xxx. Sirait, T. N. H. 2021. Effect of Giving MinaPro Probiotics to Feed on the Growth and Survival of Tilapia 
(Oreochromis niloticus). Thesis. Fakultas Pertanian. Universitas Sumatera Utara. 

xxxi. Suryaningrum, F. M. 2012. Application of Biofloc Technology in Cultivation of Tilapia Seeds (Oreochromis 
niloticus). Thesis. Graduate Program. Universitas Terbuka. Jakarta. 89 pages. 

xxxii. Thaiin, A. 2016. The Effect of Giving Lysine to Commercial Feed on Energy Retention and Feed Conversion 
Ratio for Gouramy (Osphronemus gouramy). Thesis. Universitas Airlangga, Surabaya. 

xxxiii. Utama, F. A. 2020. Giving of Probiotics in Tilapia Cultivation (Oreochromis niloticus) with the Aquaponic 
System. Thesis. Fakultas Pertanian Universitas Muhammadiyah Palembang Palembang. 

xxxiv. Watson AK, Kaspar H, Lategan MJ, and Gibson L. 2008. Probiotics in aquaculture: The need, principles and 
mechanisms of action and screening processes. Aquaculture 274:1–14. 

 
 


