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ABSTRACT

Pangasius is a medium to very large freshwater shark catfish primarily used for consumption with high economic
value. The content of pangasius fatty acids is higher than in marine fish, since marine fish have a lower saturated
fatty acid composition than freshwater fish. The present research aimed to determine the effects of adding lysine
essential amino acid to commercial feeds on the saturated and unsaturated fatty acids contents of pangasius fish. In
the present research, an experimental method with completely randomized design was used. The treatment was done
by adding lysine with different doses including PO (0%), P1 (1.2%), P2 (2.2%), and P3 (3.2%). Each treatment was
repeated five times. The main parameters studied were the content of saturated and unsaturated fatty acids in
pangasius fish meat. The observed parameter was water quality. The present results indicated the use of lysine in
commercial feed caused significant differences in the content of saturated fatty acids, Monounsaturated Fatty Acids
(MUFA) and Polyunsaturated Fatty Acids (PUFA) in pangasius meat; a decrease in the saturated fatty acids content
was found in P3 with 3.2% (3.5882 mg/dl). In P2, an increase in the MUFA content of 2.2% (5.9630 mg/dl) was
found. An increase in the PUFA content was found in P3 treatment with 3.2% Lysin (23.1082 mg/dl). P1, P2 and P3
indicated lower results than control treatments (Py). The use of lysine in commercial feed indicated significant
differences in the content of saturated fatty acids, MUFA and PUFA in pangasius.
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INTRODUCTION

Pangasius is a type of freshwater consumption fish that has high economic value. However, the fatty acids content in
fresh pangasius meat is high, which could reach up to 61.64% (Prananingtyas and Rahardja, 2019). The composition of
fatty acids in pangasius in freshwater differed from the fish that live in marine waters. Marine fish had a lower
composition of Saturated Fatty Acids (SFA), which are high in Polyunsaturated Fatty Acids (PUFA), which has been
proven to be good for consumption as Unsaturated Fatty Acids (UFA) in marine fish are good for health (Weya et al.,
2017).

Fatty acids are divided into SFA and UFA. Saturated fatty acids have a higher melting point than UFA and are the
basis for determining the physical properties of fat (Bell et al., 2017). The excessively high-fat content led to an
accumulation of fat in the body and disrupted the body's metabolic processes. Fatty acids that contain two or more
double bonds are called PUFA (Sokota-Wysoczanska et al., 2018).

One of the factors affecting pangasius fatty acids is their feed. The fat in their feed affected the composition of fatty
acids in the body of pangasius. Fish feed was made of a material that can be eaten, digested, and absorbed either in
whole or in part and would not cause poisoning or harm the health of the fish that consume it. The feed quality was
considered to be poor if the content of essential amino acid was low (Van Doan et al., 2014; Bayati Zadeh et al., 2017;
Mahmud et al., 2020).

Pangasius farmers were used commercial feed containing a variety of nutrients. However, the fatty acid content of
pangasius still tends to be high. Additional feed supplement must be given to stimulate growth or increase productivity,
reduce fat content and increase production efficiency. Feed supplement is a mixture of ingredients to improve the
nutrients balance, which could be given without mixing with other foods to form a complete food. The use of feed
supplements could increase the efficiency of food digestion so that fish farm production could be increased (Jana et al.,
2014).

One of the feed supplements that could be added to the feed is lysine. Lysine is one of the essential amino acids for
fish. Lysine plays a role in the formation of carnitine, which acts as a growth booster (Fitriani et al., 2019). The impact of
the lysine, which is added to pangasius in commercial feed given to, is that it could stimulate the metabolic process of
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fatty acids in the body of pangasius (Liu et al., 2011). The current study aimed to determine the effects of adding lysine
to commercial feed to reduce the content of SFA and increase the UFA contents of pangasius meat.

MATERIALS AND METHODS

Ethical approval

Present experiment was conducted on fish farm of the Universitas Airlangga of Indonesia. The research process
included animals as a subject that was consistent with the ethical research principle based on the regulation of Research
Ethic Committee. The present study implemented the basic principles of ethics of respect, benefit, non-deficiency, and
justice.

Experimental design

The present study used a four-treatment experimental method to compare the effects of commercial feed without
lysine with commercial feed with lysine. The addition of lysine was given a different dose for each treatment. Treatments
Po, P1, P,, and P; indicated the effects of different dosage of lysin on saturated and unsaturated fatty acid content of
pangasius (Kim et al., 2018). The treatments used in the present study were the addition of lysine to commercial feeds at
varying doses and were monitored and controlled. Treatment and repetition consisted of treatment P, (100%) and
commercial feed. The experimental design used was Completely Randomized Design (CRD) with four treatments and
five replications. The experiments were performed with a simple random sample (Laake et al., 2013).

Pangasius fish were hybrid pasupati pangasius larvae that were kept in a fiber tube measuring 57 cm x 36 cm x 29
cm for 42 days. The results indicated that the initial stocking density was 20 heads/L, 40 heads/L, 60 heads/L, 80
heads/L and 100 heads/L, there were differences in survival, in absolute length growth and in absolute weight growth.
The best initial stocking density is 40 heads/L with a survival rate of 66.14%, an absolute increase in length of 5.03 cm
and an absolute weight increase of 2.05 grams. The feed measure was five percent of biomass of pangasius by weighing
the entire fish population. The feed was given twice every seven days, in the morning at 08:00 and in the evening at
16:00 (Jana et al., 2014). The frequency of feeding was determined by the species and size of the fish (Yoo and Lee,
2016), as well as by the factors that affect the appetite of fish. Basically, these three factors were closely related. The
smaller the fish, the more often it is fed (Jana et al., 2014).

Freshwater with a volume of 22.5 liters per aquarium and 20 aquariums with a size of 30 centimeter (cm) x 30 cm
x40 cm, and a water height of 25 cm were used as Maintenance media. The fish used in the present study was pangasius
with a size of seven to nine cm, an average weight of 6.48 + 0.68 g/head and a stocking density of up to one fish /I. The
feed used in the present research is commercial pellet feed, which is Hi-Pro-Vite 781. The first step was to grind the
pellet so that it became smaller. The ground pellet feed was then sieved to obtain the desired particles. The next+++ step
was to weight the ground pellet. The Analysis of Variance (ANOVA) was applied to the data analysis. If a difference
was found, the analysis was followed by Duncan's Multiple Range Test at a real level of 5% to determine whether the
addition of lysine in commercial feed to fish has an effect (Adi and Nugroh, 2020).

RESULTS AND DISCUSSION

Based on Duncan's multiple range test, it can be seen that PO (p < 0.05) was not significantly different in P1, P2, and P3
treatments. P1 was not significantly different in PO and P2 but was significantly different in P3. The P3 treatment was
not significantly different compared to PO but was significantly different from P1 and P2 treatments. In summary, the
lowest SFA content in pangasius meat was found in P3 treatment (3.5882%), while the highest SFA content was
5.6868% as found in the P1 treatment with the addition of essential amino acids by 1.2% (Table 1).

Based on Duncan's Multiple Range Test, PO (p < 0.05) was not significantly different from treatments P1, P2, and
P3. The treatment of P1 was not significantly different from P2, and P3. The lowest SFA content in pangasius meat was
3.5882% and could be found in the P3 treatment with the addition of lysine of 3.2%, while the highest SFA content was
5.6868% in the P1 treatment with the addition of 1.2% essential amino acids (Table 2).

Duncan’s multiple range test results indicated that P3 was significantly different (p < 0.01) between PO, P1, and P2
treatments, while the PO treatment was not significantly different from the P1 and P2 treatments. The lowest content of
PUFA treatment in pangasius meat was found in the PO treatment (15.7392%) without essential lysine, while the PUFA
content was 23.1082% in the P3 treatment with the addition of 3.2% essential amino acids (Table 3).

The observations on water quality revealed that the lowest average temperature was 27.5 to 28.7 o C in treatment
P1, while the highest temperature was 27.6-28.60C in the treatment PO. The P1 treatment had the highest dissolved
oxygen (DO) (4.81-6.92 mg/l), while the PO treatment had the lowest DO (4.47-6.98 mg/l). The pH (7) and ammonia
were the same in all treatment. Water quality is related to the metabolism and physiological processes in the absorption
of feed, which were reported in the present study.
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Table 1. Average saturated fatty acid content of Pangasius fish (42 day-old) in Airlangga fish farm.

Treatment SFA (%) + SD SFA + SD Transformation
PO (0%) 4.9668% + 1.4542 2.3205 +0.3203
P1 (1.2%) 5.6868" + 1.2616 2.4763 £ 0.2618
P2 (2.2%) 5.4032% + 0.6675 2.4266 +0.1358
P3 (3.2%) 3.5882° + 0.9282 2.0110 £ 0.2371

Different superscripts in the same column indicate differences (p <0.05). SFA: Saturated Fatty Acid content, SD: Standard Deviation

Table 2. Average content of monounsaturated fatty acids of Pangasius Fish (42 day-old) in Airlangga fish farm.

Treatment MUFA (%) + SD MUFA Transformation + SD
PO (0%) 7.2466% + 1.1659 2.7774 £0.2014
P1 (1.2%) 5.7120° + 0.3942 2.4914 £ 0.0780
P2 (2.2%) 5.9630° + 0.7992 2.5384 £ 0.1557
P3 (3.2%) 5.5686° + 0.8716 2.4581 +0.1818

*Different superscripts in the same column show differences of (p<0.05). SD: Standard Deviation, MUFA: Monounsaturated Fatty Acids

Table 3. Average content of monounsaturated fatty acid of Pangasius Fish (42 day-old) in Airlangga fish farm.

Treatment MUFA (%) + SD MUFA Transformation + SD
PO (0%) 15.7392° + 4.2449 4.0003 + 0.5439
P1(1.2%) 15.2388" + 1.5001 3.9634 +0.1937
P2 (2.2%) 15.8804° + 1.1152 40454 +0.1386
P3 (3.2%) 23.1082°% + 3.4405 4.8483 + 0.3570

*Different superscripts in the same column show differences (p<0.01). SD: Standard Deviation, MUFA: Monounsaturated Fatty Acids

Table 4. Average results of water quality observation in Airlangga fish farm for rearing of Pangasius Fish.

Treatment Temperature (°C)  Dissolved oxygen mg/L pH Ammonia mg/I
PO 27.6-28.6 4.47-6.98 7 0.003
P1 27.4 -28.7 4.81-6.92 7 0.003
P2 275-28.6 4.67 - 7.02 7 0.003
P3 27.5-28.7 4.74 - 7.08 7 0.003

The current research indicated positive results in which the saturated fatty acids content was reduced when the
commercial feed was mixed with lysine at 3.2% (P3), with the amount of lysine added being 2.1% (P,) and 1.2% (P,),
respectively, the treatments indicated higher results than the control treatment (Pg). It is believed that the metabolic
process and feed absorption in Pangasius species causing the supplemented amino acids in the commercial feed to be
effective in reducing the saturated fatty acid content of pangasius meat. Treatment P1 and P2 revealed no decrease
because the dose of the addition of lysine was in low level, and the absorption process in the body of pangasius was not
optimal, suggesting that the addition of lysine did not decrease the SFA content of pangasius meat (Prananingtyas and
Rahardja, 2019).

The data in table 1 indicated that the SFA content was 24.70%. While in the present study, the total percentage of
saturated fatty acids was 4.9112%. The measurement of SFA was done using Analysis of Variants (ANOVA) and was
obtained from two SFAs found in pangasius meat. It can be seen that the SFAs of pangasius have decreased due to the
addition of the lysine in commercial feed. The lowest SFA content in the pangasius meat was 3.5882% found in the P3
treatment, while the highest UFA content was 5.5686% found in the P1 treatment (Tables 1 and 2; Pamula, 2019).

The different results could be seen by good feed intake in each treatment significantly. The efficient use of the feed
indicated the value of the percentage of feed that could be utilized by the body of the fish (Glencross et al., 2007).
Saturated fatty acids have only a single bond on their hydrocarbon chains. In the meat of pangasius, the most SFAs were
palmitic, stearic, and myristic acids. Palmitic acid is the highest saturated fatty acid (16.74%). Pentadecanoic acid was
the highest SFA in foods, accounting for 15-50% of all the fatty acids present (Putri and Dewi, 2019).

Based on the statistical calculations in table 3, adding lysine to the commercial feed caused a significant difference
in the SFA content in the present study (p < 0.05). The myristic fatty acid content was 4.9668% for PO, 5.6868% for P1,
5.4032% for P2, and 3.5882% for P3, whereas the pentadecanoic acid average value was 4.5576% for PO, 4.9804% for
P1, 4.559% for P2, and 3.0978% for P3.

The main effect of SFA was an increase in total cholesterol and LDL levels (LDL cholesterol) (Prananingtyas and
Rahardja, 2019). The average intake of unsaturated fat to lower LDL cholesterol levels was 10% of total energy.
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Excessive consumption of saturated fat could cause the liver to produce large amounts of LDL cholesterol and increase
blood cholesterol levels, which could later lead to thrombosis (Sonawane et al., 2017).

The content of MUFA in pangasius in the current study was quite high, with a size of 6-8 cm and a weight of 7-10
grams/head with a total amount of 6.1226% MUFA. In present experiment, the addition of lysine was proposed for
increasing the MUFA level.

The present research indicated an increase in the total UFA level with the addition of lysine (1.2% P4, 2.2% P,, and
3.2% P3) to the commercial feed, which indicated lower results than the control treatment (Po). This is presumably due to
the pangasius metabolism in treatment P, P2, and P3, which differed from the pangasius metabolism in P, Thus, the
addition of the lysine indicated no increase in the MUFA content of pangasius meat. According to Pamula (2019), the
content of fatty acids in the body depended on the ability of the fish break down essential fatty acids both naturally, both
anabolically and catabolically (Pamula, 2019).

Monounsaturated fatty acid test results revealed that there are four types of fatty acids, such as palmitoleic acid,
elaidic acid, and eicosenoic acid. Monounsaturated fatty acids have one carbon- carbon double bond in its carbon chain.
These fatty acids are usually olefinic compounds with configuration cis and the double bonds are usually in certain
positions. The most common type of MUFA group is ®-9 with the position of a double bond on the 9th carbon atom of
the carboxyl group (Djoussé et al., 2012).

The results of the statistical analysis indicated a very significant difference (p < 0.01) with each treatment. The
PUFA level in pangasius meat increased due to the addition of the amino acid lysine in commercial feed. The highest
PUFA level was found with the P3 treatment (23.1082%), while the lowest was in the PO treatment (15.7392%).

B-oxidation is a process of synthesizing UFAs. Unsaturated fatty acids are more prone to oxidation and are easily
exposed to foreign substances. However, B-oxidation could be prevented, because the metabolic process of UFA with the
double bonds will be released at the stage of dehydrogenase Il process. The process of dehydrogenase 11 would continue
until the double bond is broken down into the acetyl-coA molecule.

The results of observations revealed that the good water temperature for pangasius is between 27.4 °C and 28.7°C
(Table 4). Drastic changes in temperature could kill the fish due to the changes in their blood carrying capacity.
Temperature also affected the appetite of fish. Pangasius’ appetite increased relatively in the morning and evening when
the water temperature was between 27°C and 28°C. The increase in temperature in the medium is influenced by the rate
of metabolism (Fernandes et al., 2014). The temperature, as a physical quality of water, could affect fish activities, such
as breathing, growth and reproduction. One of the water parameters that is very important for fish growth and survival
was temperature. Temperature has a powerful impact on fish as fish are ectothermic, which means that fish could not
produce body heat, thus their body temperature is dependent on the surrounding environment (Fitriani et al., 2019).

CONCLUSION

The use of amino acid lysine in commercial feed indicated significant differences in the saturated fatty acids, MUFA and
PUFA levels in pangasius. The addition of lysine in commercial feed needs further investigation in the context of
pangasius growth and reproduction cycle in order to increase pangasius productivity.
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