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ABSTRACT 
 
The use of probiotics, prebiotics and aquaculture synbiotics 
is widely applied to aquaculture intensification as control 
agents. Three species of endophytic bacteria were found, 
namely Bacillus sp. (1), Bacillus sp. (2), and Bacillus pumilus 
which is associated with anthill plants and can produce 
antioxidant compounds. This study aims to evaluate the 
growth performance of catfish fry (Pangasius sp.) given ant 
nest tuber extract. In this study, ant nest tuber extract was 
mixed into feed using the coated method in doses of 0% (A), 
1% (B) and 2% (C). Fish with an initial body weight of 2.00-
3.17 g were kept in three ponds with a total of 9 nets 
measuring 1x1x1 (m 3) (30 fish/nets), is 3 nets placed in each 
pond. Fish were fed treatment with three replications for 30 
days. The results of this study are the average final biomass 
weight of catfish ranging from 8.75 to 22.17 g, in all 
treatments not significantly different from K. The average 
value of JKP, RKP, EP, LPH and Wg obtained on 
administration of the doses of 1% and 2% ant nest tuber 
extract were not significantly different for K. The highest 
amylase enzyme activity and feed efficiency were found in 
the catfish fry group that consumed feed supplementation 
with 1% ant nest tuber extract, each of 9.537 IU/mL. and 
102.57% and the least feed consumption, namely 443.33 g. It 
can be concluded that the best dose of ant nest tuber extract 
which produces amylase enzyme activity and the highest 
feed efficiency is found in the catfish fry group that 
consumes feed supplementation with 1% ant nest tuber 
extract. 

 
INTRODUCTION 

 
The level of national fish consumption per capita in Indonesia has reached a level of 

around 54.49 kg at the end of 2020. This data exceeds the projection of fish consumption in 
the ASEAN region which is estimated to increase from 24.5 million tons in 2015 to 36.9 million 
tons in 2030 and then reach 47.1 million tonnes by 2050 (Chan et al. 2017). The catfish 
commodity is one of the economically important fish that is not only superior in terms of 
quality, including resistance to the environment and disease, survival rate, faster growth, and 
efficient use of feed. However, this fish also has a large market share and the selling price is 
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quite high. Currently, Indonesian catfish aquaculture is mostly developed with probiotics, not 
with antibiotics so that it becomes a healthy and environmentally friendly choice. In addition, 
catfish are cultivated in ponds with clean groundwater and lower density. 

The use of probiotics, prebiotics, and aquaculture synbiotics has been widely applied 
to aquaculture intensification (Kesarcodi-Watson et al. 2008) as biological control agents is an 
alternative strategy to reduce antibiotic dependence which has significantly increased 
antibiotic-resistant pathogenic bacteria (Teuber 2001). The administration of a combination 
of Saccharomyces cerevisiae and prebiotic mannanoligosaccharides (MOS) was able to 
improve the value of feed efficiency and the feed conversion ratio of catfish reared in stagnant 
soil ponds (Djauhari and Monalisa 2019). 

Ant nest (Myrmecodia pendans) is one type of epiphytic plant originating from Papua 
which has been used by some people in Indonesia as a traditional medicine for various 
diseases such as cancer, coronary heart disease, tumors, gout, hemorrhoids and 
rheumatism. This is because ant nests contain various kinds of biologically active compounds, 
including terpenoids/steroids, phenolics (Hertiani et al. 2010), flavonoids, tannins and 
polyphenols (Soeksmanto et al. 2010). Zhaputri (2016) found three species of endophytic 
bacteria, namely Bacillus sp. (1), Bacillus sp. (2), and Bacillus pumilus which is associated with 
ant nests and is able to produce antioxidant compounds with inhibition percentage values of 
0.31%, 0.15% and 0.37%, respectively. The results of this study support the suspicion of ant 
nest tubers as a potential new alternative prebiotic source. Information on the application of 
ant nest tubers to the aquaculture industry, including catfish cultivation, is still very scarce, 
both for its effect on improving growth performance and fish health status. The purpose of 
this study was to evaluate the growth performance of catfish fry (Pangasius sp.) given ant nest 
tuber extract. 

 
METHODOLOGY 

 
The research was carried out for 30 days in August-September 2021 at UD. Airwana 

Raya, Outer Ring Orchid Street, Kereng Bangkirai Village, Sebangau District, Palangka Raya 
City, Central Kalimantan. The test fish used were catfish fry (Pangasius sp.) with an average 
weight of 2.00-3.17 g (using Kenko scale model KK-SW1W capacity 30 kg x 1 g), adapted for 1 
week. This study uses 3 earthen ponds, each installed 3 nets. In pool 1 there are C1, B3 and 
A2; in pool 2 there are A1, B2 and C2; and in pool 3 there are C3, A3 and B1. Net used 
measuring (1x1x1) m 3 with the number of fish stocked as many as 30 fish per net. 

100 g of ant nest tubers from Pasar Besar in Palangka Raya City, Central Kalimantan, 
were extracted with distilled water at 100 C with a ratio of 1:10 material and solvent (Marlis 
2008) for two hours according to the method of Sittiwet et al. (2009) and Zhong et 
al. (2007). Preparation of the test feed was carried out by adding 0% (treatment A), 1% 
(treatment B) and 2% (treatment C) (v/w) dose of ant nest tuber extract. Mixing commercial 
feed with a protein content of 40% and ant nest tuber extract was carried out by adding ant 
nest tuber extract to the feed according to the treatment dose. Mixing ant nest tuber extract 
with artificial feed was carried out by the coating method and 2% egg white was added as 
a binder (adhesive). Furthermore, the feed is air-dried for approximately 10 minutes and is 
ready to be given to the test fish. Feeding during the study was carried out at satiation with a 
frequency of 2 times a day (08.00 and 16.00 WIB). The experimental parameters measured 
included amylase enzyme activity (Bergmeyer and Grassi 1983), total feed consumption (JKP), 
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feed conversion ratio (FCR), feed efficiency (EP), daily growth rate (LPH), body weight gain 
(Wg), and fish survival rate (TKH).  

RESULT 
 

Based on the results of the 30-day study, growth performance data were obtained 
consisting of survival rate (TKH), total feed consumption (JKP), feed efficiency (EP), feed 
conversion ratio (RKP), daily growth rate (LPH) and weight gain rate. body (Wg) (Table 1). TKH 
obtained for the treatment of ant nest tubers in catfish was not significantly different from 
the control (K). The average final biomass weight of catfish ranged from 8.75 to 22.17 g, in all 
treatments not significantly different from K. The average value of JKP, RKP, EP, LPH and Wg 
obtained at the dose of ant nest tuber extract 1% and 2% were not significantly different to K 
(Table 2). However, supplementation of ant nest tuber extract at a dose of 1% (treatment B) 
showed an average value of the amount of feed consumption, amylase enzyme activity, and 
feed efficiency of catfish fry that was better than control and treatment C (dose of 2%). 
 
Table 1. Initial body weight (Wo), final body weight (Wt), initial biomass (Bo), final biomass 

(Bt), difference between final and initial biomass (ΔB), total feed consumption (JKP), 
feed conversion ratio (FCR), feed efficiency (EP), daily growth rate (LPH), body weight 
gain (Wg), and survival rate (TKH) of catfish fry given ant nest tuber extract for 30 
days of rearing. 

  Parameters 
/ 

Treatment 

wow 

(g) 

Wt 

(g) 

Bo 

 (g) 

Bt 

(g) 

B 

(g) 

JKP 

(g) 

Amylase 
activity 
(IU/mL) 

FCR EP 

(%) 

LPH 

(%) 

Wg 

(%) 

TKH 

(%) 

1 pool C1 2.17 8.75 65 70 5 390 8,761 - - - - 26.67 

  B3 2.17 19.66 65 570 505 450 8.110 0.89 112.22 6.41 776.92 96.67 

  A2 2.00 17.22 60 465 405 410 8,646 1.01 98.78 6.03 675 90 

2 pool A1 2.17 21.43 65 600 535 435 7,331 0.81 122.99 6.56 823.08 93.33 

  B2 3.17 22.17 95 665 570 420 10,061 0.74 135.71 6.96 600 100 

  C2 3.00 18.67 90 560 470 405 7,865 0.86 116.05 6.54 522.22 100 

3 pool C3 2.50 17,17 75 515 440 505 7,051 1.15 87.13 5.65 586.67 100 

  A3 2.33 16.72 70 485 415 485 8.805 1.17 85.57 5.68 592.86 96.67 

  B1 2.50 13.46 75 350 275 460 10,441 1.67 59.78 4.53 366.67 86.67 

 
  
Table 2. Average value of initial biomass (Bo), final biomass (Bt), difference between final and 

initial biomass (ΔB), total feed consumption (JKP), feed conversion ratio (FCR), feed 
efficiency (EP), growth rate daily (LPH), body weight gain (Wg), and survival rate 
(TKH) of catfish fry given ant nest tuber extract for 30 days of rearing 
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Parameter/ 
Treatment 

Bo(g) Bt(g) B(g) JKP (g) Amylase 
activity 
(IU/mL) 

FCR EP (%) LPH 
(%) 

Wg 
(%) 

TKH 
(%) 

A 65 516.67 451 443.33 8,261 1.0 102.45 6.09 696.98 93.33 
B 78.33 528.33 450 443.33 9,537 1.1 102.57 5.97 581.2 94.45 
C 76.67 537.5 455 455 7,892 1.0 101.59 6.1 554.45 100 

 
DISCUSSION 

 
The results of this study indicated that supplementation of ant nest tuber extract was 

thought to increase the population and diversity of amylolytic bacteria in the intestines of the 
test fish. In general, the activity of the amylase enzyme in the digestive tract of carnivorous 
fish including catfish is lower than that of omnivorous fish, but is still influenced by the 
treatment feed (German et al . 2004, 2010). The highest amylase enzyme activity in this study 
was indicated by the treatment with a dose of 1% ant nest tuber extract, it is suspected that 
this value is a combination of endogenous enzyme activity produced by fish naturally and 
exogenous enzymes produced by amylolytic bacteria. The digestive organs of fish are 
generally very sensitive to the composition of feed and cause direct changes in the activity of 
digestive enzymes, which in turn improve the growth performance and health status of 
fish. Amylase enzyme activity at a dose of 2% ant nest tubers was thought to reduce some of 
the amylolytic bacteria in the catfish intestine which caused the amylase enzyme activity to 
be low, but the amylase and protease enzyme activities were thought to remain normal. 

Persistent high production of endogenous glucose regardless of the level of 
carbohydrate intake may lead to competition between exogenous glucose and endogenous 
glucose as an energy source, may explain the low utilization of dietary carbohydrates in 
fish. This shows the ability of the liver specifically hepatocytes to regulate the storage and 
distribution of glucose. The increase in population and diversity of probiotic bacteria in the 
intestine is influenced by the dose of prebiotic given, the total number and diversity of 
bacteria increases with the increase in the dose of prebiotic given. This indicates that the 
prebiotic dose given is thought to provide a substrate for bacterial growth in the digestive 
tract so that the population and diversity is higher than the control (Djauhari et al . 
2017). Feed efficiency, feed conversion, daily growth rate, and body weight gain were shown 
to be better in catfish that consumed feed containing ant nest tuber extract with the best yield 
at a dose of 1%. This was very clearly seen in pond 1 (treatment B3) and pond 2 (treatment 
B2), the feed efficiency values were 112.22% and 135.71%, respectively, higher than control 
and treatment C (dose 2%), except in treatment B1 in pond 3. This means that a 1% dose of 
ant nest tuber supplementation can support maximum growth performance with the water 
quality parameter requirements of the aquaculture environment in the optimum range 
according to the needs of catfish. As it is known, survival and growth rates are the biological 
parameters that will determine the success or failure of an aquaculture business, including 
catfish aquaculture. The results of research Djauhari et al. (2017) obtained the application of 
a 2% dose of Sukuh sweet potato extract as a prebiotic, containing three types of prebiotics, 
namely FOS, GOS, and inulin in carp resulting in better growth performance, immune 
response, and resistance to infection with Aeromonas hydrophila. 

Carbohydrates serve as the main source of energy in cells, are mandatory fuel for the 
central nervous system and erythrocytes in the simplest form, namely glucose. In addition, 
carbohydrate metabolism is at the center of all metabolic processes. The utilization of feed 
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carbohydrates and different digestibility between fish species are thought to be related to 
different amylase production. The results showed that the average weight of catfish fry at a 
dose of 1% ant nest extract treatment was 18.43 g better than the control treatment and a 
dose of 2% although not significantly different, this indicates good glucose tolerance, namely 
the ability of fish to quickly overcome the glucose load which in turn results in increased 
growth. The average weight growth of red seabream fish for 30 days fed with a glucose 
content of 0% and 10%, respectively, was higher than that of fish fed a glucose content of 30% 
and 40%. The amount of feed consumed will affect the growth of fish. The higher the feed 
consumption, the chance to experience rapid growth is also high. The difference in the 
amount of feed consumption is thought to be due to differences in fish size due to differences 
in growth rates during the study. Large fish tend to require or consume more feed than smaller 
fish. Feed efficiency is related to fish growth rate and feed consumption. The higher the 
growth rate at the same feed consumption, the higher the feed efficiency. The average feed 
efficiency was 102.57% and the amylase enzyme activity averaged 9.537 IU/ml in fish treated 
with a dose of 1% ant nest extract. for the body's protein synthesis which is reflected in the 
high growth rate of fish. The main determinants of important phenotypes in aquaculture are 
fast growing, disease resistance, and efficient use of feed. The best growth performance for 
30 days of maintenance indicated that supplementation of ant nest tuber extract at a dose of 
1% could improve the amount of feed consumption, the value of amylase enzyme activity, 
feed efficiency, feed conversion ratio and daily growth rate of catfish. Growth and efficiency 
in the utilization of feed nutrients are two basic criteria that greatly determine the production, 
productivity and profitability of an aquaculture industry, including catfish aquaculture.  

The improvement in growth performance was caused by the increased activity of 
digestive enzymes, the improvement of the microvilli structure on the surface of the 
enterocytes which made the surface of the nutrient-absorbing cells wider so that the feed 
efficiency increased, as well as the production of short chain fatty acids (SCFA) because of 
prebiotic fermentation by the intestinal endocellular microflora. MOS supplementation at a 
dose of 0.2% increased the microvilli length of cobia (Rachycentron canadum) larvae (Salze et 
al. 2008) and increased the density of the fore and hind gut microvilli of gilthead sea bream 
(Sparus aurata) (Dimitroglou et al. 2010). Oligosaccharides are also able to improve intestinal 
morphology along with the potential to control oxidative stress, thereby increasing the 
efficiency of intestinal absorption capacity through the mechanism of expanding the intestinal 
microvilli area, which has a positive impact on growth (Solis de los Santos et al. 2005; Song et 
al. 2010). 

Supplementation of ant nest tubers is thought to be able to modify the presence of 
probiotics in the digestive tract which can increase the enzyme activity of the catfish digestive 
tract. Amylase, protease, and lipase enzymes produced by probiotics can contribute to the 
activity of endogenous fish enzymes so that fish that consume feed containing prebiotics 
indirectly have higher digestive enzyme activity than controls. The increase in enzyme activity 
can then help improve feed digestibility. Probiotics are able to help the digestive process as 
evidenced by better fish growth because they produce various kinds of extracellular enzymes, 
including amylase, protease and lipase so that feed digestion and nutrient utilization becomes 
more efficient (Djauhari et al. 2017). The protease enzymes produced by probiotics function 
to help break down peptide bonds in proteins, then break down in detail into protein core 
elements in the form of monomers and free amino acids, which are very useful for improving 
the nutritional status of fish. Probiotic bacteria are also able to produce lipase enzymes that 
trigger the production and assimilation of essential fatty acids, resulting in higher growth and 



 
Journal of Fish Health Vol. 1 (2) - Dec 2021  
Andayani et al. (2021) 
https://doi.org/10.29303/jfh.v1i2.548 

103  

immunity of pomfret. Essential fatty acids are not only a booster for the immune system, but 
also stimulate growth (Sharma et al. 2009). Bacterial enzymatic hydrolysis resulted in an 
increase in catfish growth and was supported by a low FCR value, indicating an increased 
bioavailability of protein and fat. According to Djauhari et al. (2017), amylase and lipase are 
the main enzymes associated with the breakdown of carbohydrates and fats. Amylase, 
protease and lipase activity was higher in fish fed prebiotic-containing feed than control. The 
activity of amylase, protease and lipase enzymes in prebiotic treatment was partly the result 
of stimulation by probiotics, and together with endoenzymes synergized to improve 
digestibility efficiency and nutrient utilization, resulting in good growth performance and feed 
conversion ratio. 

The survival rate of catfish reaches 100% for 30 days of catfish rearing treated with 2% 
ant nest tuber extract (treatment C) allegedly due to the potential reason for this material as 
a prebiotic and herbal to provide tolerance and resistance effects to environmental stressors 
and pathogen invasion. So that the catfish in this treatment group showed a fitter body 
metabolism. As an exception in the C1 treatment, catfish mortality reached 73.33% due to the 
presence of snakehead fish predators that entered the hapa net, this was possible when it 
rained. Several types of prebiotics can stimulate and modulate the response of dendritic cells 
to LPS (lipopolysaccharide) pathogens (Wismar et al. 2010). The indirect effect of prebiotics 
on the immune system response begins with the stimulation of the growth of probiotic 
bacteria in the host intestine and/or stimulation of the production of SCFA (short chain fatty 
acids). Increasing the optimal number of beneficial bacteria has the potential to stimulate 
mucus production, positive regulation of genes involved in the formation of communication 
networks between epithelial cells, and stimulation of immune cells. SCFA stimulates the 
growth and differentiation of epithelial cells, regulates the formation of communication 
networks between epithelial cells, and regulates pro-inflammatory immune cells. Some 
prebiotics have a direct mechanism of action on enterocytes and intestinal mucocytic cells by 
binding to specific receptors, leading to increased intestinal permeability and barrier integrity 
and reduced risk of translocation of pathogens from the host gut. Increasing the optimal 
number of probiotic bacteria has been proven to provide immune system booster and 
protective effect against pathogen invasion. 

CONCLUSION  
 

The best dose of ant nest tuber extract which produced amylase enzyme activity and the 
highest feed efficiency was found in the catfish fry group that consumed feed 
supplementation with 1% ant nest tuber extract, 9.537 IU/mL and 102.57% respectively, as 
well as feed consumption. least, that is 443.33 g. 
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