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Abstract: The purpose of this study is to see how adding the amino acid 

lysine to commercial feed affects the amount of EPA and DHA in catfish 

(Pangasius sp.) flesh. This study is an experimental study with a totally 

randomized design that includes four treatments and five replications. P0 

(100% commercial feed + 1.2 percent amino acid lysine), P2 (100% 

commercial feed + 2.2 percent amino acid lysine), and P3 (100% 

commercial feed + 3.2 percent amino acid lysine) were the treatments. The 

parameters observed were EPA and DHA in catfish meat. Data analysis 

used ANOVA and continued with the DUNCAN test (p 0.05). The results 

showed that the addition of the amino acid lysine to commercial feed for 

30 days of maintenance was able to increase the EPA and DHA content in 

catfish meat. The highest EPA content was obtained by treatment P1 

(1.2% amino acid lysine), which was 0.597%, while the highest DHA 

content was obtained by treatment P2 (2.2% amino acid lysine), which 

was 0.747%. Our findings demonstrate that adding the amino acid lysine 

to the diet can result in nutrient-rich catfish flesh. However, studies on the 

influence of lysine amino acid on the growth rate, survival rate, and 

cholesterol ratio in catfish flesh are predicted to enhance the productivity 

of this very nutritious fish. 

Keywords: Amino acid, aquaculture sector, human health, fillet quality, 

catfish 

 

Introduction 

 

Natural fisheries and marine resources 

abundance in Indonesian seas. Catfish 

(Pangasius sp.) is one of the possible fisheries 

resources to be farmed in Indonesia (Tran et 

al., 2017). Catfish products are claimed to offer 

high nutritional value for human nutrition, 

including protein (60%), calcium (8%), and 

phosphorus (4.2%) (Dale, 2001). Furthermore, 

catfish meat is thought to be healthier than 

animal meat due to its lower cholesterol 

content (Rario, 2015). According to a study 

released by the Ministry of Maritime Affairs 

and Fisheries (KKP, 2010), national catfish 

production grew substantially in 2010 to 

147,890 tons. Catfish output in Indonesia 

increased steadily until it reached 229,267 tons 

in 2011. Given this, Indonesia has the ability to 

contribute 16.11 percent of global catfish 

output (FAO, 2013) and as a commodity with 

promising possibilities for domestic 

cultivation. 

Catfish (Pangasius sp.) have great 
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qualities such as being easy to breed (Syukur et 

al., 2014), growing quickly (Lestari et al., 

2020), having resistant to environmental 

changes (Nirmala et al., 2007), and having high 

meat quality (Girsang et al., 2020). However, 

the low concentration of omega-3 fatty acids in 

freshwater fish (particularly catfish) as 

compared to marine fish remains an issue for 

freshwater fish farmers to this day. As a result, 

it is critical to enhance the nutritional quality 

of catfish, which is an essential source of EPA 

and DHA and capable of generating botulism. 

As a reason, it is vital to enhance the nutritional 

quality of catfish as a key source of EPA and 

DHA and capable of generating substantial 

amounts of both types of fatty acids 

(Alagawany et al., 2019; Scollan et al., 2017; 

Stoneham et al., 2018).  

The nutritional requirements of fish feed 

are the most essential factors that may be 

employed to improve the quality and 

consistency of fish flesh (Kwasek et al., 2020). 

The addition of feed additives to fish feed can 

boost growth, immunity, and nutritional 

quality of fish flesh (Lakshmi et al., 2019). 

Lysine is an important amino acid that is 

commonly utilized as a feed supplement in 

animals such as pigs and poultry (Brautaset & 

Ellingsen, 2011). The addition of lysine to 

commercial feed is predicted to result in the 

formation of carnitine, which then plays a 

function in the fat metabolism process to 

generate energy (Borum, 2020). Carnitine can 

also help with the transport of long-chain fatty 

acids into the mitochondria, stimulate 

development, guard against ammonia toxicity, 

and boost the body's resistance to harsh 

temperature fluctuations (Longo et al., 2016).  

According to Xie et al., (2012), adding 

1.515 percent of the feed quantity to lysine can 

improve the growth of white shrimp 

(Litopenaeus vannamei). Khalida, Agustono, 

& Paramita, (2017) found that adding 1.2 

percent of the total diet to the essential amino 

acid lysine increased the growth rate, feed 

efficiency, and survival of freshwater pomfret 

(Colossoma macropomum). Omega-3 is a 

necessary unsaturated fatty acid for the body, 

and it is especially important for those who 

have excessive cholesterol (Gammone et al., 

2019). Fatty acids that are unsaturated The 

most common omega-3 fatty acids found in 

fish oil are EPA and DHA. EPA and DHA fatty 

acids have the ability to lower cholesterol 

levels by blocking LDL production and 

promoting HDL synthesis (Pizzini et al., 2017). 

Based on this, the main objective of this 

research is to analyze the influence of adding 

the important amino acid lysine to commercial 

feed on the levels of EPA and DHA in catfish 

flesh (Pangasius sp.). 

 

Materials and methods 

 

Study area 
 

The Wet Laboratory, Faculty of Fisheries 

and Marine, Universitas Airlangga, was used to 

maintain, acclimate, and provide amino acid 

lysine therapy to catfish. The Veterinary Testing 

and Feed Analysis Unit, Faculty of Veterinary 

Medicine, Universitas Airlangga, performed 

proximate analysis on commercial feed and 

commercial lysine material. The Testing Service 

Unit (ULP), Faculty of Pharmacy, Universitas 

Airlangga, performed fatty acid analysis on fish 

feed and catfish flesh. 

 

Tools and materials 
 

  The tools used in the study included 20 

aquariums (Gex Glassterior Series, Jpn) with a 

size of 30 cm × 30 cm × 40 cm, aerator air pump 

LP-40, aeration hose (Puso, Id), suction hose 

(Aquaries, Id), 20 aeration stones (Yamano, Jpn), 

black plastic polybag, litmus paper (Merck, USA) 

to measure pH, thermometer (Resun, China), DO 

meter (Hanna Instrument, Id), ammonia test kit 

(Hanna Instrument, Id), digital scales (Sigma-

Aldrich, USA), tubular fiber for water reservoirs, 

rulers or calipers, stationery, bottles to collect 

feces and leftover feed, basins, buckets, and 

slides. 

 The test animals used in this study were 

catfish with a size of 6-8 cm/head obtained from 

fish farmers in Lamongan Regency, East Java. 

The catfish used were 200 fish. The feed used in 

the study was commercial feed in the form of 

pellets. The essential amino acid lysine and 

tapioca starch as a binder. 

 

Research procedure  

 

Preparation  
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An aquarium (Gex Glassterior Series, Jpn), 

aeration hose (Puso, Id), aeration stone (Yamano, 

Jpn), and tubular fiber tubs for reservoir water 

were utilized in the study. The aquarium is 

cleaned with soap and rinsed with running water 

until clean before being treated with a chlorine 

disinfectant for 24 hours. The chlorine-containing 

water is removed the next day and washed with 

clean water before being sun-dried to minimize 

the chlorine odor. 

The preparation of freshwater for 

maintenance begins with the installation of an 

aerator to enhance dissolved oxygen levels and 

the deposition of the current suspension in 

maintenance. The aquarium is cleansed with new 

water that has been deposited with each aerator 

installation as an oxygen supply. 

 

Test animal 
 

Catfish are select first, then memories are 

supplied. The selection criteria include size 

uniformity, completeness of body organs, and 

fish health. Catfish are kept at a length of 7-8 cm 

per tail. Catfish were acclimatized for 5 days prior 

to stocking. Acclimatization focuses on 

improving catfish adaptation to the aquatic 

environment (P. A. Wiradana et al., 2019). To 

reduce stress, catfish stocking is done in the 

morning or evening. Ten fish were kept in each 

experimental container (Pramudya, 2014).  

 

Preparation of feed ingredients 
 

Commercial feed in the form of pellets is 

utilized. The feed utilized is also modified to get 

the desired formulation. The feed pellets are first 

ground to make them smaller in size. Milling is 

intended to aid in the homogeneity of feed by 

including the amino acid lysine and tapioca flour. 

The feed that has been milled is next weighed. 

Weighing is done meticulously following 

the established formula. The lysine utilized is 

powdered lysine. Table 1 presents the findings of 

the proximate analysis of commercial feed 

components and the amino acid lysine. 

 

Table 1. Proximate results of commercial feed and amino acid lysine 
 

No Sample Analysis result (%) 

dry 

ingredients 

Ash Crude 

protein 

Crude 

fat 

Coarse 

fiber 

Ca NFE ME 

(Kcal/kg) 

1 Commercial 

feed 

91.3125 8.7339 23.5577 5.991 5.6859 2.5688 47.3440 2971.49 

2 Lysine 

amino acid 

95.8199 0.5890 67.5913 2.4807 0.5853 1.3299 24.5736 3336.79 

Note:  NFE: Nitrogen-Free Extract; ME: Energy Metabolism. 

 

The next procedure is to combine 

commercial feed, lysine, and tapioca flour that 

has been adjusted to the formulation. Water is 

used in the mixing procedure (20-40 percent). 

The feed mixture was mixed until it was 

homogenous. The feed mixture was then cooked 

for 20 minutes. The steaming procedure is 

intended to improve the bonding of the floured 

feed with the amino acid lysine and tapioca flour. 

The feed combination is then printed on a pellet 

press machine to match the size of the catfish's 

mouth opening. The molded feed mixture is 

subsequently oven-dried at 60℃ for 12-24 hours 

to lower the water content in the feed, allowing 

for longer feed storage and contamination-free 

storage (Putu Angga Wiradana et al., 2018). 

High-Performance Liquid Chromatography 

(Sigma-Aldrich, USA) was used to evaluate 

lysine levels in feed at the Integrated Laboratory, 

Health Polytechnic of the Ministry of Health 

Surabaya, East Java. Table 2 presents the results 

of the lysine content measurement in the diet. 

 

 

 



Shidqi, M.T. et al., (2021). Jurnal Biologi Tropis, 21 (3): 983 – 992 

DOI:  http://dx.doi.org/10.29303/jbt.v21i3.2995 
 

986 

 

Table 2. Content of commercial feed formulated with the essential amino acid lysine in 

each treatment 
 

No. Treatments Analysis results (gr/100 gr) 

1 P0% 0.793 

2 P 1.2% 1.021 

3 P 2.2% 1.137 

4 P 3.2% 1.309 

 

 

Research design  
 

A Completely Randomized Design (CRD) 

was performed, with four treatments and five 

replications (n = 5). The treatment performed in 

this investigation was the addition of different 

doses of the important amino acid lysine to 

commercial feed, as well as a control treatment. 

The treatments in this study consisted of: 
 - Treatment P0: 100% commercial feed 
- Treatment P1: 100% commercial feed + 1.2% 
lysine + 1% tapioca flour 

- Treatment P2: 100% commercial feed + 2.2% 
lysine + 1% tapioca flour 
- Treatment P3: 100% commercial feed + 3.2% 

lysine + 1% tapioca flour 

The dose was determined based on the 

findings of a study conducted by Khalida et al., 

(2017), which reported an increase in the specific 

growth rate, feed efficiency, and survival rate of 

pomfret with a % addition of lysine. Table 3 

shows the nutritional content of feed prepared 

with the amino acid lysine at varied dosages. 

 

Table 3. Composition of the nutritional content of commercial feed 

formulated with the amino acid lysine with different doses 
 

Feed materials Treatments (%) 

P0 P1 (1.2%) P3 (2.2%) P4 (3.2%) 

Total dry matter 91.3125 93.3574 94.3156 95.2738 

Total ash 8.7339 8.7426 8.7484 8.7543 

Total crude protein 23.5577 24.3860 25.0620 25.7379 

Total crude fat 5.9910 6.0265 6.0513 6.0761 

Total crude fiber 5.6859 5.6987 5.7045 5.7104 

 

 

Catfish get fed 5% of their body weight. 

Feeding occurs three times each day, in the 

morning at 8:00 a.m. and in the afternoon at 4:00 

p.m. Every 7 days, the amount of feed 

administered was determined. The biomass was 

estimated by weighing the total catfish 

population. 

Temperature, oxygen content, ammonia, 

and pH were used as supporting factors in this 

investigation. A thermometer was used to 

measure the temperature, a DO meter was used to 

measure the oxygen content, an ammonia test kit 

was used to measure the ammonia, and a 

universal pH paper indicator was used to evaluate 

the pH of the water. Water quality parameters, 

temperature, and pH were measured once a day in 

the morning and evening, whereas ammonia and 

DO were measured once a week in the morning 

and evening. 

 

Data analysis  
 

The data was analyzed using the SPSS 23.0 

software program (IBM, USA) and Analysis of 

Variance (ANOVA). If there is a difference in 

treatment, the Duncan distance test is performed 

with a 5% confidence level. Tables were created 

to display the quantitative data. 
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Result and Discussion 

 

Eicosapentaenoic Acid (EPA) 
 

Based on the assessment findings of the 

amino acid lysine in catfish (Pangasius sp.) diet, it 

was discovered that the amount of 

Eicosapentaenoic Acid (EPA) in catfish meat 

differed significantly. Table 4 shows the results of a 

study of the amount of Eicosapentaenoic Acid 

(EPA) in catfish flesh. 

 

Table 4. Eicosapentaenoic acid (EPA) levels in catfish meat fed with the amino acid lysine 

at different concentrations in the feed 
 

 

 
 

 

 

 

 

Note: Different superscripts in the same column indicate a significant difference (p<0.05). 

 

In this work, we hypothesize that the addition 

of the amino acid lysine will influence the amount 

of Eicosapentaenoic Acid (EPA) in catfish flesh 

(Pangasius sp.). This can come about as a result of 

the catfish's body's optimum absorption of diet 

components. In terms of health, a rise in Omega-3 

fat components, namely EPA, plays an essential role 

in the development of blood cells, heart health, and 

blood circulation with blood circulation. 

The findings of treatment P3 with a substitute 

dose of 3.2 % amino acid lysine actually revealed a 

lower Eicosapentaenoic Acid (EPA) content than 

treatments P1 and P2 with extra doses of 1.2 % and 

2.2 %, respectively. This is consistent with the 

observation that catfish utilise more polyunsaturated 

fatty acids (EPA) as an energy source for growth 

and development. According to Nghia et al., (2007), 

the availability of polyunsaturated fatty acids 

decreases during growth and development, which 

permits the catfish (Pangasius sp.) in this study to 

use fatty acids as an energy source. 

 

Docohexaenoic Acid (DHA) 

Animals can produce docosahexaenoic 

acid (DHA) from linolenic acid during 

desaturation or elongation mechanisms 

(Domenichiello et al., 2015). These unsaturated 

fatty acids are desaturated by 6 desaturase, which 

produces fatty acids through a -oxidation cycle 

and releases Docosahexaenoic Acid (DHA) 

(Oboh et al., 2017).  

There was a substantial variation in DHA 

levels in catfish flesh based on the findings of an 

investigation of the administration of the amino 

acid lysine in catfish (Pangasius sp.) diet. Table 

5 shows an analysis of the Docosahexaenoic 

Acid (DHA) concentration in catfish flesh. In this 

investigation, the DHA content of catfish flesh 

increased at the time of administration with the 

least dosage of treatment P1 (1.2 %) of 0.662 %. 

The lysine concentration in the P2 treatment 

increased by 0.747 % after it was administered. 

However, as compared to other lower dosage 

treatments, it decreased by 0.387 % in P3. 

 

 

 

 

 

Treatments EPA contents (gram/100gram) ± SD 

P0 (0%) 

P1 (1.2%) 

P2 (2.2%) 

P3 (3.2%) 

0.479b± 0.059 

0.597c± 0.033 

0.544c± 0.014 

0.310a± 0.042 
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Table 5. Levels of Docosahexaenoic Acid (DHA) in catfish meat fed the amino acid 

lysine with different concentrations 

Treatments DHA contents  (gram/100gram) ± SD 

P0 (0%) 

P1 (1.2%) 

P2 (2.2%) 

P3 (3.2%) 

0.540b± 0.048 

0.662c± 0.026 

0.747d± 0.031 

0.387a± 0.013 

Note: Different superscripts in the same column indicate a significant difference (p<0.05). 
 

According to Khalida et al., (2017), the 

amount of fatty acids that can be absorbed by the 

fish body is controlled by factors such as feed 

quality and feed consumption. The larger the 

quantity that can be absorbed by the fish body if 

the feed ingested by fish has a high fatty acid 

content and is consumed in appropriate 

proportions. In health, the DHA content of the 

fish body acts as a nerve wrapping network, 

initiating nerve commands and delivering nerve 

stimulus to the brain (Dyall, 2015). DHA is also 

recognized to have a vital part in the maintenance 

of the body's metabolic activities as a component 

of cell membranes and nerve tissue (Calder, 

2016). 

Overall, our findings demonstrated a boost 

in EPA and DHA levels in commercial diets 

supplemented with the amino acid lysine, 

however at lower treatment dosages. This result 

contradicts Fitria et al., (2020)'s claim that a rise 

in EPA and DHA levels may be followed by a 

high dosage of therapy, which in this case utilizes 

fermented coffee skin flour in tilapia fish feed. 

We further assume that the variance in DHA and 

EPA levels can be related to a variety of 

variables, including the kind of fish, metabolic 

processes, and feed additive components.  

EPA and DHA, on the other hand, play 

critical roles in many parts of the human body, 

including cell membrane stability (Lazzarin et 

al., 2009), anti-inflammatory (Conquer et al., 

2000; Smith et al., 2011), and are reported as 

precursors of several metabolites related to good 

lipid mediators by several researchers (Serhan et 

al., 2008).  
 

Water quality  
 

Water quality is one of the variables that 

contribute to the success of catfish farming. 

Water quality is defined as water's suitable for 

the survival and growth of living organisms, as 

assessed by water quality criteria (Fira et al., 

2021; Iswari et al., 2020; Putu Angga Wiradana 

et al., 2020). Temperature, DO, pH, and 

ammonia were among the water quality 

characteristics measured during the research 

(NH3). Table 6 shows the results of observations 

of water quality parameters in catfish 

development for 30 days. 

 

Table 6. Values of the range of water quality parameters in catfish rearing for 30 days 
 

Treatments Temperature (ºC) DO (mg/l) pH Ammonia (mg/l) 

P0 27.6-28.6 4.47-6.98 7.0 0.003 

P1 27.4-28.7 4.81-6.92 7.0 0.003 

P2 27.5-28.6 4.67-7.02 7.0 0.003 

P3 27.5-28.7 4.74-7.08 7.0 0.003 

Note: DO: Dissolved Oxygen 

 

According to the data in the table above, 

the water temperature in the catfish rearing 

container for 30 days with various treatments 

ranged from 27.4℃ to 28.7℃. The dissolved 
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oxygen (DO) concentration of the water in all 

catfish rearing containers ranges between 4.47 

mg/L and 7.08 mg/L. The catfish rearing 

container had the same degree of acidity (pH) of 

7.0 and ammonia of 0.003 mg/L after 30 days of 

varied treatments. 

The range of water quality in catfish 

rearing is within normal air quality criteria that 

support fish life, namely, temperatures ranging 

from 28-32℃, DO levels required between 3-6 

ppm, and the pH of catfish-tolerable waters, 

namely pH 5-9 (Khairuman & Sudenda, 2002). 

According to Djarijah, (2001), the maximum 

amount of NH3 a catfish can tolerate is 1 ppm. 

Temperature fluctuations can stress fish 

and inhibit catfish activity in the water. Fish 

require dissolved oxygen to perform functions 

such as swimming, reproduction, breathing, and 

growth. The pH value and the amount of feeding 

both impacts the rise in NH3 concentration 

(Riandi et al., 2021) 

 

Conclusions  

 

The addition of the essential amino acid 

lysine to the diet was able to improve the 

Eicosapentaenoic Acid (EPA) content of catfish 

flesh with P1 (1.2 %), which was 0.597 %. 

Similarly, adding the important amino acid lysine 

can boost the amount of Docosahexaenoic Acid 

(DHA) in catfish flesh. P2 treatment received the 

best dosage of amino acid lysine, which was 

0.747 %, with a dose of lysine amino acid 2.2 %. 

Future study on the effect of increased EPA and 

DHA levels on growth rates, survival rates, 

cholesterol ratio content, and similar studies 

targeted at enhancing the productivity of catfish 

intake in the community is required. 
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