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ABSTRACT

Gourami is generally cultivated and is a mainstay as a source of animal protein, but it still faces obstacles in terms of cultivation,
namely slow growth, and low survival. A solution is needed to help the growth of gourami, one of which is feeding. Feed is one of
the most important factors affecting the growth and survival of fish. Optimal feeding will result in good growth. Because one of the
factors inhibiting the growth of gourami is feed. The purpose of this article is to study the effect of adding feed amino acids (lysine)
on the growth performance of gourami. The conclusion of this article is that amino acid (lysine) can help the growth of gouramy by
adding it to commercial feed. The slow growth of gouramy which was fed without the addition of the amino acid pure lysine may be
related to an imbalance in the amino acid composition of the experimental feed. It cannot be denied that the addition of amino acid
(lysine) to goramy feed can help its growth become faster.
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I. INTRODUCTION GOURAMI FISH GROWTH

Gourami is a freshwater fish that has high commercial value compared to other freshwater fish [1]. The Ministry of Fisheries and
Marine Affairs (2015) explained that the amount of gourami production in 2010 reached 55,331 tons and continued to increase until
2012 with a total production of 82,794 tons, whereas when viewed from the production value, it can be seen that gourami is a pond
aquaculture production with the highest value compared to fish. Other pond cultivation, namely in 2011 reached Rp.
137,292,865,980, - [2]. Although it has long been cultivated commercially, gourami still faces obstacles in cultivation, namely slow
growth and low survival. Factors that affect the slow growth rate are poor seed quality, an unfavorable environment, and feeding
that is not in accordance with the needs [3].

The fish feed formula must contain a sufficient source of energy and essential amino acids, essential fatty acids, certain vitamins,
and minerals to promote fish growth. The nutritional value of protein in each fish can be determined by the amino acid composition
[4]. The balance of essential amino acids has a major influence on the effectiveness of using feed protein for growth. Lysine is one of
the essential amino acids in fish. In addition, lysine is also a raw material for feed sources of protein, especially from vegetable ingre-
dients. The need for lysine in each fish is very important because it can be used as a basis for determining the composition of the
essential acids needed in feed manufacture. The slow growth of fish fed without the addition of the amino acid pure lysine may be
related to an imbalance in the amino acid composition in the experimental feed. The limiter in this case becomes amino acids.
Meanwhile, the content of other amino acids which is sufficient or even more cannot be utilized to compile body protein (growth)
due to a limited population, which in turn results in slow fish growth [3]. Free amino acids in the form of glutamine, glutamate, and
taurine are feed additives that can improve fish growth performance [1,4].
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1. GOURAMI FISH GROWTH
2.1 Survival Rate

The survival rate is one of the parameters used in a study. This parameter is by observing the growth of gourami every day. This
is done to see the development of the addition of amino acids in carp feed. The success in fish survival is determined by stimulation
when the food has nutritional requirements. The requirements for nutritional content are protein, fat, carbohydrates, vitamins, and
minerals. Also, there are physical aspects that need to be fulfilled with the shape, size of the food, the technique of offering food,
and the frequency of offering food.

2.2 Feed Digestibility

Lysine is an essential amino acid that functions to provide energy through the process of transamination, deamination, and entry
into the Krebs cycle. In the preparation of the fish feed, we needed to pay attention to the balance between protein and energy
[16,17]. Using feed with low energy content can cause the fish to use some of the protein as a source of energy for metabolism,
whereas high energy content in the feed can limit the amount of consumed food. The lower the amount of feed consumed, the low-
er the digestibility value [9].

The feed consumed by fish will undergo a digestive process before the feed is absorbed into the bloodstream. The higher the
feed digestibility value, the greater the opportunity to use feed as an energy source and fish growth. Based on the results of the re-
view conducted by Usman (2014), it is said that the value of feed digestibility in fish that has been added with amino acids has a high
value [5]. One of the causes of this low digestibility value can be due to the high content of nucleic acids in the feed. Also, Scneider
et al. (2004) stated that SPC has a low digestibility value compared to other protein sources due to the presence of cell walls and
high nucleic acid content. This wall is composed of complex heteropolysaccharides in the structure of complex carbohydrates and
proteins such as mannoproteins and glucans which are difficult to swallow by fish. Also, Lee (2002) states that the high ash content
in the material can harm the digestibility of nutrients and feed ingredients.

Food substance digestibility is defined as the amount of food that is not excreted through feces with the assumption that the
food substance is digested by the animal [8]. The measurement of digestibility is an attempt to determine the amount of feed sub-
stance absorbed in the digestive tract. The amount left in the animal's body or the amount of the digested feed ingredient is the
difference between the excreted and consumed feed substance [9]. Rough protein digestibility is the amount of consumed feed pro-
tein that is not excreted through the feces. Digestible energy is the total feed energy consumed that is not excreted through feces.
The lysine additions to commercial feed are expected to improve the digestibility of crude protein and thus, the energy of gourami.

2.3 The efficiency of Feed Utilization

The efficiency of feed use is used as one of the observations. This is done to see the effect of amino acids on goramy feed. It can
be seen from the use of feed, that experiments can be carried out on the addition of lysine to each feed with different amounts.
Besides, observe the growth of the gourami. Gourami which has a fast growth can be ascertained that the addition of lysine at a
predetermined dose affects gourami. To overcome the optimal amino acid lysine in feed, analysis can be carried out using poly-
nomial regression analysis. The fish growth response method to a given feed amino acid dose is the most commonly used and accu-
rate. However, it depends on the growth response, because the amino acid requirement can be calculated statistically using poly-
nomial regression analysis, “dashed line” regression analysis, or by specific mathematical methods.

The efficiency of the use of deficient amino acids in feed decreases with the protein content of the feed. In high feed protein
content, more amino acids are reformed as an energy source. Thus, the expression of amino acid requirements in protein percent is
more in line with feeds with low protein content. The slow growth of fish fed without the addition of the amino acid pure lysine may
be related to an imbalance in the amino acid composition in the experimental feed. The limiter in this case becomes amino acids.
Meanwhile, the content of other amino acids which is sufficient or even more cannot be utilized to compile body protein (growth)
due to a limited population, which in turn results in slow fish growth.

2.4 Gourami Fish Growth Rate

The fish growth rate is one indicator that can be assessed in seeing the effect of feeding with the addition of amino acid (lysine)
in gourami. In its growth, gourami has obstacles to grow fast. As it is not suitable for the environment, the amount of feed that is not
suitable for the needs is the reason for the slow growth of gourami. However, if increasing the production of giant gourami is diffi-
cult, it may be possible to increase the growth of each fish. There are several known strategies for increasing fish growth rate. The
use of recombinant growth hormone (rGH) in the fish diet is an easy method that can yield quick results in fish growth [8].

Cowey (1994) reported that diets with a high content of free amino acids (> 20%) were less effective for fish growth than diets
whose feed protein only came from feed raw materials (whole protein). The efficiency of using pure amino acids by fish has also
been reported depending on the protein content of the feed, where the efficiency is low at high feed protein content and vice versa
(Williams et al., 2001). This is also related to the faster absorption rate of free amino acids compared to amino acids from protein.
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I1l. Conclusion

The conclusion of this article is that amino acid (lysine) can help the growth of gouramy by adding it to commercial feed. The slow
growth of gouramy which were fed without the addition of the amino acid pure lysine may be related to an imbalance in the amino
acid composition of the experimental feed. It cannot be denied that the addition of amino acid (lysine) to goramy feed can help its
growth become faster.
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