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Abstract. Vannamei shrimp is a fishery commodity that has important 

economic value for Indonesia. This is indicated by the increasing number and 

value of exports of this commodity. One of the efforts to encourage the production 

of vaname shrimp is through the use of probiotics. sanolife-MIC is a probiotic 

widely used in shrimp culture. The aim of the study was to analyze the feed profile 

and biological performance of Vaname PL 10 shrimp fed pellets with the Sanolife 

MIC-S probiotic capsule at different doses. The research method used is an 

experimental method using a completely randomized design (CRD) with four 

treatments (A: probiotic 0 gr/kg feed; B: probiotic 10 gr/kg feed; C: probiotic 12 

gr/kg feed; D: probiotic 14 g/kg feed) and three replicates. What was tested in the 

study were probiotic profile tests, growth, feed efficiency and feed conversion. 

The data obtained were analyzed using ANOVA. The results showed that the feed 

profile that was encapsulated using sanolife MIC-S, the protein value, moisture 

content and ash content for the feed were shown by treatment B. The best fat 

content was treatment C. The best crude fiber content was treatment D. Weight 

growth rate, ratio The best feed conversion and feed efficiency was shown by 

treatment B, while the length growth and survival was indicated by treatment C. 

Keywords: Vannamei Shrimp, Probiotics, Growth, and Survival. 

 

 

Introduction 

 

Vaname Shrimp (Litopenaeus vannamei) is a leading commodity in several 

countries in the world, including Indonesia. Therefore, Indonesia makes Vaname 

Shrimp as the main export commodity of the fisheries sector. Indonesia is even the 

4th largest shrimp exporter in the world after India, Vietnam and Ecuador (FAO 

2017). 

Vaname Shrimp cultivation is very developed because this species has 

advantages. Vannamei shrimp have high adaptability to environmental factors such 

as temperature and salinity. Then this type of shrimp has a good acceptance of 

commercial feed (Adiwijaya and Sumantri, 2008). 

The development of shrimp farming has pushed the need for commercial feed 

to increase. On the one hand, commercial feed is the largest component in 

aquaculture production costs, which can reach 60% (Heptarina et al. 2010). Feed is 

one of the main components in cultivation to obtain high growth and survival. 

However, feeding with high protein content has the potential to cause pollution. 

Because not all of the feed given is effectively consumed by the shrimp. On the 

other hand, only part of it is able to be assimilated by the shrimp body (Febrianti et 

al. 2010). Furthermore, the rest will be toxic compounds such as ammonia and 
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nitrite. Therefore, it is necessary to give probiotics to maintain water quality so that 

it can increase the production of vaname shrimp. 

Probiotics are live microorganisms that are provided in sufficient quantities for 

environmental health and shrimp growth. According to (Verschuere et al. 2000) and 

(Nayak 2010) probiotics have a positive influence in improving environmental 

quality and improving nutrition as well as increasing immune responses. Thus, the 

provision of probiotics in cultivation will encourage the growth of bacteria that can 

act as bioremediation. Besides, it controls the growth of pathogenic bacteria. 

According to Herdianti et al. (2015) bacteria found in probiotics have a role in 

degrading toxic chemical compounds, accelerating the nutrient cycle process, 

thereby controlling disease attacks. According to Hapsari et al. (2016) the provision 

of probiotics in feed was proven to increase the growth rate and production of 

shrimp. 

According to Irianto (2003) probiotics can control pathogenic bacteria in the 

intestines through enzymes released so that the process of digestion of food. 

Furthermore, it was explained that groups of probiotic bacteria include Bacillus sp, 

Photobacterium sp, Lactobacillus sp. Meanwhile, Jusadi (2004) stated that Bacillus 

sp. has the ability to produce and optimize protase enzymes. 

In larval culture systems, especially from the Post Larva (PL) stage, there is a 

large accumulation of ammonia and nitrite in the water column due to high density 

and feces. The accumulation of these compounds is a limiting factor in the 

production system (Banerjee et al. 2010). This condition is often anticipated by 

changing the water. However, it has the potential to cause eutrophication in its 

natural environment (Ziemann et al. 1992). Cultivation systems with the addition 

of probiotics, water exchange can be reduced or even eliminated, because probiotics 

act on the absorption and decomposition of organic matter in water and sediment, 

which improves water quality (Wang et al. 2007). 

Sanolife MIC-S is a probiotic from INVE Aquaculture that can inhibit the 

growth of pathogens, can help the process of natural waste decomposition, produce 

strong Post Larvae, increase the growth and survival of Shrimp. Various studies on 

the probiotic Sanolife MIC - S have been carried out, one of which is a study 

(Corteel et al. 2013) which succeeded in reducing the mortality of shrimp larvae. 

Nune (2016) conducted research on tilapia seeds. The results obtained indicate that 

each treatment has a very significant effect. All previous research, the treatment of 

sanolife probiotics was given directly in the rearing water media. There is no 

research that examines the application of mixed sanolife in shrimp feed. Based on 

the description, the aim of the study was to analyze the biological performance of 

post-vaname shrimp larvae given the sanolife probiotic mixed in their feed.  

 

Methods 

Research activities have been carried out at the Marine and Brackish 

Cultivation Development Center, Boalemo Regency, Gorontalo Province. The 

research method used is experimental. The study used a completely randomized 

design with four treatments and three replications. The containers used for the 

aquarium are 12 units, each filled with 50 L of water with 1 fish/liter. Treatment A 
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= Probiotic 0g/kg commercial feed (Control), Treatment B = Probiotic 10g/kg 

commercial feed, Treatment C = Probiotic 12g/kg commercial feed, Treatment D = 

Probiotic 14g/kg commercial feed. Sanolife MIC-S probiotics with a certain dose 

are dissolved in water as much as 100 ml/1 kg of feed and then aerated for 12 - 24 

hours then the probiotics are put into a spray bottle after which they are sprayed 

evenly on the feed and the feed is dried for 30 minutes then the feed is ready to use. 

The test shrimp were fed four times per day at 07.00, 13.00, 19.00 and 01.00 WITA 

as much as 25% of the mass weight of the tested shrimp. Proximate analysis of each 

treatment was carried out at the Bogor Agricultural University Biotechnology 

laboratory. Water quality analysis is carried out directly in-situ consisting of 

temperature, pH, salinity, and dissolved oxygen.  

 

Data Analysis 

a. Absolute weight growth    

Analysis of absolute weight growth refers to the formulation of Hu et al. 

(2008) namely: 

𝑃𝐵𝑀 = 𝑊𝑡 − 𝑊𝑜 

 

Description: 

PM: Absolute growth (g) 

Wt: Final weight (g) 

Wo: Initial weight (g) 

b. Absolute length growth 

The analysis of absolute length growth refers to the formula proposed by 

Cholik et al. (2005) 

 

𝑃𝑃𝑀 = 𝐿𝑡 − 𝐿𝑜 

Description: 

Lt: final length (mm) 

Lo: Initial length of the experiment (mm) 

c. Life sustainability  

Survival Rate analysis based on the formulation proposed by Effendi (1997), 

namely: 

𝑆𝑅 =  
𝑁𝑡

𝑁𝑜 
𝑥100% 

 

Description: 

SR: Survival Rate (%) 

Nt: Number of t-th shrimp (tail) 

No: Number of shrimps at the beginning of the experiment (tail) 

d. Feed Efficiency 

 The feed efficiency analysis follows the formulation presented by Watanabe 

(1988) as follows 

 

𝐸𝑃 =
(𝑊𝑡+𝐷)−𝑊𝑜 

𝐹
𝑥100% 
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Discription: 

EP = Feed efficiency 

Wt = Shrimp biomass at time t (g) 

Wo = Shrimp biomass at the beginning of the experiment (g) 

D = Weight of shrimp that died during rearing (g) 

F = Amount of Feed given (g) 

e.  Feed Conversion Ratio 

The feed conversion ratio was calculated based on the formulation presented 

by Zonneveld et al., (1991) as follows. 

  

𝑅𝐾𝑃 =
𝐹

𝑊𝑡 − 𝑊𝑜
 

Discription: 

RKP: Feed conversion ratio 

F: Amount of feed given (g) 

Wt: Shrimp biomass at time t (g) 

Wo: Shrimp biomass at the beginning of the experiment (g) 

 

The data obtained were then analyzed using Analysis of Varience (ANOVA) 

with SPSS 26 application with a confidence level (0.05).  

 

Results and discussion 

 

Protein Profile Pellets In Sanolife MIC-S Capsules 

The results of the pellet profile test in the sanolife MIC-S probiotic capsule can 

be seen in the following table.  

Table 1. Protein profile of pellets encapsulated by sanolife probiotic MIC-S 

No. 
Sample 

code  
Water 

Cadre (5) 
Abu (%) 

 
Fat (%) 

Protein 
(%) 

Coarse 
Fiber (%) 

1. A (0 gr 
probiotics) 

   50.00  

2. B (10 
grams of 

probiotics) 

15.69 – 
15.99 

16.34 – 
16.65 

5.27 – 
5.34 

53.57-
53.95 

18.75 – 
19.18 

3. C (12 
grams of 

probiotics) 

15.67 – 
16.48 

16.43 – 
16.83 

4.79 52.10 – 
52.76 

17.36 – 
18.66 

4. D (14 
grams of 

probiotics) 

16.01 – 
16.33 

16.44 – 
16.57 

5.13 – 
5.84 

50.50 – 
50.75 

17.82 – 
18.18 
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The protein profile of pellets encapsulated by sanolife MIC-S probiotics shows 

that the use of the right dose can increase nutrition in the feed. Based on the table, 

the test results showed that the highest protein content value was indicated by 

treatment B (probiotic 10 g/kg feed) which was 53.57-53.95%. In the body's 

energy-producing activities, protein is the main nutrient needed. Shrimp need for 

protein content is very large to be able to grow. Shrimp need protein content in feed 

of around 46-54% for optimal growth (Yuwono, 2005). The average protein 

requirement for shrimp is 39.8-45.6%, for vaname it is 30 or > 36% (Rosyta, 2006). 

The protein content of each feed used is still in the range of 50-53.95%. This feed 

is considered to be able to increase the growth and survival of fish more quickly. 

Fat is very important for the growth and survival of shrimp, fat is one source 

of energy that the body needs to be absorbed into an energy source. The fat content 

in the feed used ranged from 4.79-5.84%. The low fat content in treatment C 

(probiotic 12 g/kg feed) was thought to be caused by the addition of probiotics. 

Microbes in probiotics in the form of Bacillus sp. which are lipolytic can produce 

lipase which will convert fat into fatty acids and glycerol (Rahman et al. 2018). 

Crude fiber is a food ingredient that cannot be absorbed, this material can come 

from plants and does not undergo breakdown during the digestive process either 

mechanically or with the help of digestive enzymes (Rahmat et al. 2018). Crude 

fiber content in the feed ranged from 17.36-19.18%. The smaller the value of crude 

fiber in the feed, the better the feed is absorbed. The best value of crude fiber was 

found in treatment D (probiotic 14 g/kg feed). 

Moisture content plays an important role in maintaining feed quality. Feed that 

has a high water content will trigger biological activity in the feed and the entry of 

spoilage bacteria which can cause the feed to spoil quickly (Rahmat et al. 2018). 

The water content of the feed used is in the range of 15.67-16.33%. The increase in 

water content in the feed is thought to be due to the addition of probiotics. So that 

the need for a drying process again so that the feed does not rot quickly. A good 

water content for feed is no more than 10% (Rahmat et al. 2018). The best water 

content was in treatment B (probiotic 10 g/kg feed), because it had the lowest water 

content. 

Ash content is a mixture of inorganic or mineral components contained in a 

food. The lowest ash content was shown by treatment B (probiotic 10 g/kg feed). 

The ash content in the feed used ranged from 16.34-16.83%. One of the causes of 

the increase in ash content in feed is due to microbes. The less organic matter is 

degraded, the relatively less there is a proportional decrease in ash content, on the 

contrary, the more organic matter is degraded, the relatively more there is a 

proportional increase in ash content, in general. feed does not contain levels of no 

more than 13% (Rahmat et al. 2018). 
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Vaname Shrimp Biological Performance 

Weight Growth of Vannamei Shrimp (Litopenaeus vannamei)  

The results of the absolute weight measurement of Vaname Shrimp 

(Litopenaeus vannamei) can be seen in the image below. 

 

 
Figure 1. Graph of Weight Growth Results 

  

The absolute growth graph above shows the effect of the use of the probiotic 

Sanolife MIC-S on the weight growth of vaname shrimp. In the graph it can be seen 

that the best weight growth rate is in treatment B (probiotic 10 g / kg feed) where 

the growth rate reaches 0.11 g. The lowest growth was shown in treatment A 

(control 0 g / kg feed) which only reached 0.03 g. 

The high growth rate in treatment B was thought to be due to the addition of 

sanolife MIC-S probiotic at a dose of 10 g / kg of feed gave a good response to good 

biological performance for vannamei shrimp post larvae compared to others, the 

dose of probiotics in treatment B was able to optimize the digestive system in 

shrimp post larvae, where probiotics containing sanolife MIC-S containing 

lactobacillus bacteria can help the process of food absorption and increase appetite 

for vaname shrimp post larvae so that shrimp growth becomes faster. 

The addition of probiotics at a dose of 10 g / kg of feed can improve the 

performance of digestive enzymes so that they can trigger optimal growth (Wang 

2007). The use of probiotics can trigger an increase in shrimp immunity and can 

assist in the absorption of feed nutrients into the body, thereby triggering the growth 

of cultured shrimp (Basir, 2013). Feed that is encapsulated using probiotics can 

improve feed quality (Malik, 2008). Feed that has been added with probiotics can 

improve the response of vannamei shrimp very well to feed so that it can trigger 

faster growth (Syadillah et al. 2020). 

The slow growth of vannamei shrimp in treatments C (12 g/kg feed) and D (14 

g/kg feed) was thought to be because these two doses were taken too much so that 

it had a negative impact on the vannamei shrimp growth. The use of the right dose 

of probiotics can optimize the absorption of shrimp to feed nutrients, thus triggering 

faster shrimp growth (Usman and Rochmady 2017). Shrimp growth is also 

influenced by size, stocking density, age, rearing container and digestibility of feed 
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(Effendi 2003). To determine the effect of the performance of the probiotic dose on 

the growth of feeding weight, it can be seen in the following ANOVA test table. 

Table 2 . The results of the ANOVA test on the weight growth of vaname shrimp. 

 Sum of Squares df Mean Square F Sig. 

Between Groups .009 3 .003 34.762 .000 

Within Groups .001 8 .000   

Total .010 11    

 

The results of the ANOVA test in the table above show that the weight growth 

of vanname shrimp larvae fed with the sanolife MIC-S probiotic encapsulated feed 

had a significant effect (Sig < 0.05). so that the decision taken is to accept H1 and 

reject H0. 

 

 

Long Growth Vaname Shrimp (Litopenaeus vannamei) 

The results of measuring the growth of white shrimp (Litopanaeus vannamei) 

can be seen in the following figure. 

 
Figure 2. Graph of long growth results 

 

The graphic above shows that the first and second absolute length growth rates 

were shown by treatments C and B, where the absolute length growth rates reached 

15.59 mm and 16.62 mm, respectively. The lowest length growth was shown by 

treatment A which only reached 9.28 mm. The increased growth of post larval 

shrimp in treatment C compared to treatment A was possible because of the 

contribution of the dose of sanolife MIC-S probiotics that was given so that it 

helped in the absorption of nutrients in the feed, especially protein, and also the use 

of probiotics was considered able to increase the nutritional value of the feed. 

The use of probiotics added to feed can increase growth, because probiotics 

themselves can increase the nutritional value of feed (Widarnani et al. 2008). The 

addition of probiotics in the feed will produce cellulolytic and amylolytic enzymes 

that can increase growth (Tahe et al. 2011). The growth of vaname shrimp will be 

faster with rearing using probiotics, compared to those that do not use probiotics 

(Fernando 2016). To determine the effect of the performance of the probiotic dose 

on the growth of feeding length, it can be seen in the following ANOVA test table.  
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Table 3. The results of the analysis of variance of ANOVA on the length growth of 

vaname shrimp. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 70.276 3 23.425 10.272 .004 

Within Groups 18.245 8 2.281   

Total 88.521 11    

 

The results of the ANOVA test in the table show that the length growth of 

vaname shrimp post larvae fed with sanolife MIC-S probiotic capsules with 

different doses had a significant effect (Sig < 0.05). So that the decision taken is to 

accept H1 and reject H0. 

 

Life sustainability 

The results of observations of the survival rate of vaname shrimp during the 

rearing period can be seen in the following figure. 

 
Figure 3. Graph of survival rate results 

 

The graphic above shows that the first and second highest vaname shrimp 

survival rates were indicated by treatments C and D where the survival rates reached 

83% and 80%, respectively. And the lowest survival rate was indicated by treatment 

A with a value of only 55%. The high survival rate in treatments C and D is thought 

to be due to the use of sanolife MIC-S probiotics with doses that are in accordance 

with the needs of the shrimp, so as to prevent high mortality rates in post larvae of 

vaname shrimp. 

The survival rate of vaname shrimp will increase with the use of probiotics 

containing Bacillus during the rearing period, and probiotics are also able to reduce 

the growth of vibrio bacteria in the rearing media (Far et al. 2009). Vannamei 

shrimp rearing with the application of probiotics was able to increase survival 

reaching 73.53 – 82.13% compared to those who did not use probiotics which only 

reached 67% (Hasniar et al. 2013). The use of probiotics in vannamei shrimp 

viewing is able to support the survival of shrimp compared to those without the use 

of probiotics (Rangka and Mangampa 2012). 

 The low survival rate in treatments A and B was thought to be due to 

cannibalism and stress in shrimp. The nature of cannibalism can appear when 
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shrimp are under stress or due to not getting enough feed from the feed given. 

Shrimp mortality can also be caused by stress during handling (Sambu et al. 2016).  

Table 4. The results of the ANOVA test on the survival rate of vaname shrimp. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 1739.667 3 579.889 5.799 .021 

Within Groups 800.000 8 100.000   

Total 2539.667 11    

 

The results of the ANOVA test in the table indicate that the survival rate of 

post-vaname shrimp larvae fed on sanolife MIC-S probiotic capsules with a dose 

of significant effect (Sig < 0.05). then the decision taken is to accept H1 and reject 

H0. 

 

Feed conversion rate 

The results showed that the feed conversion ratio can be seen in the following 

figure. 

 
Figure 4. Graph of the results of feed conversion ratio 

  

The graphic above shows that the first and second highest feed conversion ratios 

were shown by treatments A and D with values of 2.07 and 2.03. while the lowest 

was seen in treatments B and C, namely 1.71 and 1.76. Based on the results, it can 

be concluded that the best feed conversion in the use of sanolife MIC-S probiotics 

with different doses in the feed was indicated by treatments B and C with the 

smallest feed conversion values. 

The feed conversion ratio is the ratio between the amount of feed consumed and the 

weight gain of the shrimp. The value of the feed conversion ratio is inversely 

proportional to weight gain, so the lower the value, the more efficient the shrimp in 

utilizing digested food for growth (Mujdiman, 1998). The low feed conversion in 

treatments B and C was possible because the use of probiotic doses in the treatment 

was very appropriate, so as to increase the digestibility of feed in the intestines of 

post larval shrimp and contribute to rapid weight gain. The feed conversion value 

can be influenced by the digestibility of vaname shrimp to the feed given, the use 

of probiotics containing Bacillus sp. able to provide an important role in producing 
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extracellular enzymes so that it can help the digestive process in the shrimp intestine 

so that it can be absorbed by the body (Ridlo and Subagiyo 2013). 

 

Table 5. ANOVA test results on feed conversion ratio. 

 Sum of Squares df Mean Square F Sig. 

Between Groups .304 3 .101 .697 .579 

Within Groups 1.161 8 .145   

Total 1.464 11    

 

The results of the ANOVA test in the table above show that the feed conversion 

ratio rate of post-vaname shrimp larvae fed on sanolife MIC-S probiotic capsules 

with different doses had no significant effect (Sig > 0.05). However, the lowest feed 

conversion ratio value was in treatment B 

 

Feed Efficiency 

The feed efficiency of vaname shrimp fed with the addition of the sanolife 

MIC-S probiotic with different doses can be seen in the following table.  

 
Figure 5. Feed Efficiency Graph 

 

Feed efficiency is the wet weight of fish meat obtained from the rearing period 

compared to the total weight of dry feed given, where the higher the feed efficiency 

value, the better the growth rate of fish (Anwar et al. 2016). The feed efficiency 

graph above shows the highest value, it is shown that the best treatment is shown 

in treatments B and C, with values of 68.50% and 61.29% because they have the 

highest values. 

The high value of feed efficiency in treatment B showed that the use of probiotic 

doses of 12 g / kg of feed gave a positive response to the formation of meat in post-

larvae shrimp. The use of probiotics with sufficient doses according to the needs of 

shrimp larvae so as to help shrimp digestibility of the feed given. The use of the 

right dose of probiotics will help shrimp organisms in the process of digestion and 

absorption of the feed given so that it becomes meat (Anwar et al. 2016). 

The low feed efficiency in treatments D and A is thought to have a very low post 

larval response to vaname shrimp. In addition, the temperature and age of the post 
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larvae of vaname shrimp can affect growth. The value of feed efficiency is 

influenced by individual weight, stocking density, age of biota, temperature of 

rearing media, and feeding management. (Anwar et al. 2016). 

Table 6. ANOVA test results on feed efficiency. 

 Sum of Squares df Mean Square F Sig. 

Between Groups 302.652 3 100.884 .824 .517 

Within Groups 979.756 8 122.469   

Total 1282.408 11    

 

Based on the analysis above, it was shown that the efficiency of feed fed with pellets 

with sanolife MIC-S capsules at different doses had no significant effect (Sig > 

0.05). However, treatment B showed the highest feed efficiency value compared to 

the others. 

 

Water quality 

Water quality measurements were carried out every 7 days in the morning and 

evening for 30 days of maintenance, the water quality parameters observed during 

the study were temperature, DO, pH and salinity. The results of the range of water 

quality parameters for white shrimp (Litopenaeus vannamei) during rearing are as 

follows: 

Table 7. Water quality for vaname shrimp rearing 

Water Quality 

Range of 
Measurement 

Results 

Optional Range 

Temperature(oC) 27 – 32 27 - 32 (Suprapto, 2005) 

Salinity (ppt) 25 – 30 15 - 30 (Abraham and Sasman, 2009) 

pH 8 – 8.9 6.5 - 9 (Wyban dan Sweeny (1991) 

DO (ppm) 6.3 – 9 4 - 8 (Wibowo, 2006) 

 

Based on the table above, the results of water quality measurements during 

rearing vaname shrimp fry from post larvae 10 to post larvae 40 or during 30 days 

of rearing the temperature range of 27-32 oC. According to Suprapto (2005), the 

temperature of 27-32 oC is considered optimal for vaname shrimp. While Cholik 

(1988) suggested that vaname shrimp has a high temperature tolerance of 16-32 oC. 

Salinity values during the study ranged from 25 to 30 ppt. These data indicate that 

the salinity of the water is still within the range that can be tolerated by white 

vaname shrimp because white vaname shrimp is able to live in a wide salinity 

(euryhaline). According to the statement of Saoud et al. (2003) that vaname shrimp 

are able to live in a wide salinity range of 0.5 – 60 ppt. 

The pH during rearing vaname shrimp ranged from 8 to 8.9 which indicated 

that the pH of the water was still in the optimum range. According to Wyban and 

Sweeny (1991) vaname shrimp has a pH tolerance of 6.5-9. Dissolved oxygen 
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during observations ranging from 6.3-9 ppm is still quite feasible. According to 

Kordi (2012), the growth rate depends on the dissolved oxygen content, because 

the lack of oxygen in the water can interfere with the life of aquatic biota, including 

growth. A proper dissolved oxygen level is more than 4 ppm. 

 

 

 

Conclusion 

The feed profiles that were encapsulated using sanolife MIC-S, protein values, 

moisture content and ash content for feed were shown by treatment B (probiotic 10 

g/kg feed). The best fat content was treatment C (probiotic 112 g/kg feed) The best 

crude fiber content was treatment D (probiotic 14 g/kg feed). The biological 

performance of white vaname shrimp showed that the weight growth rate, feed 

conversion ratio and feed efficiency were best shown by treatment B (probiotic 10 

g/kg feed) while for length growth and survival was indicated by treatment C (12 g 

probiotic/kg feed). 
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