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ABSTRACT 

This study aimed to examine the influence of additional soybean oil with different levels in feed 

commercials on Pangasius djambal for survival rate, feed efficiency, and growth performance. The 

research experiment was conducted as a complete random design with five groups: (A) feed commercial 

without additional soybean oil, (B) feed commercial with additional soybean oil 2%, (C) feed 

commercial with additional soybean oil 4%, (D) feed commercial with additional soybean oil 6%, and 

the last group (E) feed commercial with additional soybean oil 8%. Triplicate groups of 100 fish per 

tank, with an initial mean weight of 23.05 ± 5.8gr and an initial mean length of 11.49 ± 4.3 cm, were fed 

twice a day for eight weeks. Feeding is based on 4% fish biomass in the first four weeks and 3% in the 

last four weeks. The survival rate, specific growth rate, feed conversion rate, and feed efficiency showed 

no significant effect (P>0.05). In conclusion, this study showed that adding soybean oil to various levels 

in the diet of commercial fish resulted in a survival rate of 94.67 ± 6.85 to 99.67 ± 0.47%, growth did 

not make a difference between all experiments, and feed utilization was 78. 96±8.12 to 85. 65±6.86%. 
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1.  INTRODUCTION 

 

Pangasius djambal Bleeker, 1846 is one of the native fish species from Indonesian waters, 

and has prospects as an export commodity because of its white flesh, almost the same as 

Pangasius bocourti which is an export commodity from Taiwan. The current population of 

Pangasius djambal in nature is decreasing as a result of the high intensity of fishing. Today, 

market demand for these fish from year to year always increases both in the domestic market 

and in foreign markets, even the United States Department of Agriculture (USDA) places this 

fish as an option for those who want to live a healthy life. Apart from being a consumption fish, 

this fish when it is small can be used as an ornamental fish [3-5].  

The high economic value causes this fish to get attention and interest from entrepreneurs 

to cultivate it. In addition, this fish has several advantages, including responsiveness to 

additional feeding, a relatively fast growth because at the age of six months this fish can reach 

a length of 35-40 cm, and as a family of Pangasidae, this fish does not need flowing water to 

grow its body. even low oxygen content is sufficient to raise it [3-8]. 

As the world’s prospective commodity of catfish type, Pangasius fish has become a 

substitutive commodity from other white meat fish fillet types like channel catfish (Ictalurus 

punctatus) [1-2].  

According to Polanco [3-4], the entrance of Pangasius fillets to the EU market influences 

the preferences of the fish fillet market in the EU. Pangasius is also one of the commodities in 

fisheries and marine sectors in Indonesia, and its production is most likely to increase as well 

as has an adequately large potential for its development with high range of market opportunities, 

both at the local and abroad [1-4]  

The only Pangasius species cultivated in Indonesia until recently was the "jambal siam" 

or "patin Bangkok," Pangasius hypothalamus, even though 12 pangasiid species were 

recognized in the Indonesian ichthyofauna. The potentialities of various Indonesian Pangasius 

species for fish culture have been researched since 1996 as part of the "Catfish Asia" research 

program financed by the European Union to harness the biological diversity of the regional 

ichthyofauna.  

Pangasius djambal Bleeker, one of these pangasiids, grows to a large size (more than 20 

kg individual body weight), and it is one of the fish species that Sumatra and other Indonesian 

regions' residents enjoy eating the most. The zootechnical evaluation has demonstrated this 

species' beneficial qualities for aquaculture. By providing new opportunities for fry availability 

for fish farms, Pangasius djambal has been able to circumvent the main bottleneck to its culture 

thanks to the capacity-enhancing mastery of artificial propagation [4-8].  

The biology and culture of Pangasius djambal are discussed in this paper in terms of their 

natural distribution, morphological and genetic characteristics, broodstock management and 

induced breeding, larval development and rearing, growth at various stages of development, 

environmental tolerance, pathology, and flesh characteristics and composition. The findings 

provide the initial molecular underpinnings for Indonesia's potential Pangasius djambal culture. 

[7-9] 

Fish diet is one of the components important in cultivation activities [6-7]. According to 

Batubara [1-2], the availability of feed that is not by the quantity, quality, and needs to be 

needed will cause the growth of fish to be hampered so that the production and growth produced 

are not as expected. The fish diet contains lipids, carbohydrates, protein, and vitamins which 

support fish growth, cell and organ development, survival, and reproduction. Fatty acids and 
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fats are part of lipids that can serve as a valuable protein-sparing effect for fish growth. Fat is a 

source of nutritive energy that can be derived from raw materials, such as soya meal, or the 

processing of food by-products like wheat bran (pollard) and corn bran, a portion of the oil 

content is lost. [1-9]. 

Lipids are the most significant source of energy for fish in the fish diet and essential fatty 

acids that cannot be synthesized de novo from fish [8-14]. Several kinds of oil can use to improve 

the quality of fish diet for the successful growth of fish such as vegetable oil and fish oil [15]. 

Fish oil is the primary source of lipids used in the aquatic fish diet due to the presence of long-

chain polyunsaturated fatty acid (LC- PUFA), eicosapentaenoic acid (20:5n-3), and 

docosahexaenoic acid (22:6n-3) which together are capable of meeting essential fatty acids 

requirements for all fish species [13-16]. 

However, Protein provides the essential and nonessential amino acids, which are 

necessary for muscle formation, enzymatic function, and energy for maintenance. In fact, 

Protein is the most significant and expensive ingredient in carp feeds where protein sources 

represent about 60% or more of the price of fish feeds. Therefore, the best use of dietary proteins 

is necessary for economic production [2]. However, fish meal is widely used and believed as 

an expensive protein component in a diet of fish farming [3]. Therefore, it is necessary to reduce 

the amount of fish protein used for energy. [3-7] reported that the excess protein in the fish diet 

may be wasteful and cause diets to be unnecessarily expensive. The energy needs of the fish 

can be met by cheaper lipids and carbohydrates.  

Rearing fish in cages is also the most economical and comparatively gainful, although it 

depends very much upon the availability of feedstuffs, feed cost, and the local circumstances. 

However, cage culture is a method of farming aquatic organisms in a particular type of rearing 

facility (Beveridge 1987) and fish growth depends entirely on the external supply of high 

portentous feed (> 20%). Fish meal is expensive in Iraq and there is a growing demand to import 

it from other countries.  

The purpose of the current study is to develop a less expensive but nutritionally balanced 

artificial practical diet for maximum growth of Pangasius djambal using a high percentage of 

plant protein source. Therefore, this work was designed to find out the possibility of 

replacement parts of the fish meal with cheaper and available soybean sources.  

Fish oil has been widely used in fish diet formulation. However, the world's fish oil supply 

is insufficient for aquaculture due to the decline of the watershed [15]. Thus, several kinds of 

vegetable oil are alternative sources of fish oil. There are many types of vegetable oil used to 

feed fish in aquaculture, such as safflower oil [14], sunflower oil, crude palm oil, linseed oil, 

olive oil, soybean oil, palm oil, rapeseed oil, rubber seed oil [14-20] 

Currently, vegetable oil as an alternative lipid source in a fed diet has been used 

extensively as an additive in commercial fish feed. There are several studies on using vegetable 

oil as an addition to the retail fish diet, such as soybean oil, candlenut oil, candlenut oil, and 

palm oil, pairing coconut and candlenut oil and clove oil [19-23]. Several types of cultured fish 

in Indonesia have been used in several research on adding vegetable oil to the diet of commercial 

fish, for example, Oreochromis niloticus, Pangasianodon hypophthalmus, Cyprinus carpio, 

Rasbora sp., Chanos chanos, and others.  

According to a few studies, adding vegetables to commercial fish feed can increase feed 

efficiency and conversion rate. This study aims to determine growth performance, feed 

efficiency, and survival rate in Pangasius djambal, given commercial feed, by adding different 

levels of soybean oil [19-27]. 
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2.  MATERIALS AND METHODS 

Anatomy and morphology of Pangasius djambal fish (Bleeker 1846) 

Pangasius djambal have an elongated body shape, silver white with a bluish back. 

Pangasius djambal does not have scales, the head of the Pangasius djambal is relatively small 

with the mouth located at the end of the head slightly down. This is a characteristic of the catfish 

group. Body length can reach 120 cm, the corners of the mouth there are two pairs of short 

whiskers that function as touchers. The dorsal fin has a hard spine that turns into a large, serrated 

patil on the back, and has 6-7 soft fins on the dorsal fin [3]. Bleeker (1846) classified Pangasius 

djambal as follows: 

 

Kingdom: Animal 

  Phylum: Chordata 

    Class: Osteichthyes 

      Order: Siluriformes 

        Family: Pangasiidae 

          Genus: Pangasius 

            Species: Pangasius djambal Bleeker, 1846 

 

 
Figure 1. Pangasius djambal Bleeker, 1846. 

 

 

This fish has a standard length/head length ratio of 4.12, the head is relatively long, 

extending towards the back. Medium-sized eyes on the sides of the head. The subterminal 

mouth is relatively small and widens to the side. It has sharp teeth and the barbs reach behind 

the eyes. The distance between the tip of the snout and the edge of the eye is longer. Standard 

length/height ratio 3.0.  

The body is relatively elongated. The color of the back is blackish gray, pale on the 

abdomen, and transparent fins. The belly is wider than the head length. The distance between 

the pelvic fin to the tip of the snout is relatively long. 

 

https://2.bp.blogspot.com/-R5OEX0ZXELU/XAkI4qWQKRI/AAAAAAAAdo4/1mbWyFjFfiMcZ8IS2WcKzApgEbm_JMFhACLcBGAs/s1600/5.jpg
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Figure 2. Morphology of Jambal Catfish consists of antennae (a), pectoral fin (b), dorsal fin 

(c), abdominal fin (d), anal fin (e), adipose fin, and tail fin (g). 

 

 

Fish Diet Formulation 

Pangasius djambal used for the study has an initial mean weight of 23.05 ± 5.8gr and an 

initial mean length of 11.49 ± 4.3 cm. 1500 fish were separated into 15 (D: 1.5 m × T: 0.3 m) 

circle fiberglass tanks with a water volume of 500 L, each tank containing 100 fish with aeration 

and continuous water renewal 10%/day. The design and procedure of the experiment have 

followed the requirements of the Indonesian National Standard (SNI: 01-6483.2-2000). This 

research was performed in 8 weeks (11 January 2022 to 18 March 2022) at the hatchery two 

striped catfish commodity, Research Institute for Fish Breeding, West Java, Indonesia. The 

research experiment was conducted as a complete random design with five groups: (A) feed 

commercial without additional soybean oil, (B) feed commercial with additional soybean oil 

2%, (C) feed commercial with additional soybean oil 4%, (D) feed commercial with additional 

soybean oil 6%, and the last group (E) feed commercial with additional soybean oil 8%. 

The fish were acclimated to the experimental conditions and commercial feed without 

adding soybean oil for two weeks before the experiment began. Fish were fed twice daily 

(morning and afternoon) up to 4% of the fish biomass during the first four weeks and were 

provided 3% of the fish biomass Four weeks later, which continued until the end of the trial. 

Siphoning is done daily to remove fish excrement and organic matter in the bottom of the tank, 

and new water changes are made. Daily feed intake was recorded by subtracting uneaten fish 

fed from the total amount of food consumed.  

During the research, fish from each tank were sampled at weights and lengths every two 

weeks, and mortality was recorded daily. The fish starved for 24 hours before sampling. 35 fish 

from each tank were randomly selected and anesthetized with 0.1 ml/L 2-phenoxyethanol [1-3, 

15, 19-22], and fish length and weight were measured. The standard length of the fish was 

measured with a measuring board calibrated in cm, while the importance of the fish was 

measured with a digital scale (OHAUS FB Series) and recorded. Water quality quantification 

in this study was carried out every two weeks. Every morning, the observed pH was measured 

https://4.bp.blogspot.com/-18DaBgm_EME/XAkIpykAbqI/AAAAAAAAdo0/Col9pkKHcyM-kqC0ShCw6_ilj20p7u0AACLcBGAs/s1600/6.jpg
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and registered with pH universal, the temperature was measured with a thermometer, and 

dissolved oxygen was measured and recorded by a DO meter. 

The commercial fish diet was floating feed and added to soybean oil at various levels 

(0%, 2%, 4%, 6%, and 8%). The ingredients were mixed and waited until the soybean oil 

adsorbs to a commercial fish diet. 

 

Feed utilization and Growth Parameters 

The following formulas were used in the data: 

Survival rate (%) = (Nt/Ni) × 100 

Length gain (cm) = (FML – IML) 

Weight gain (gr) = (FMW – IMW) 

Specific growth rate (%/day) = [(Ln Wt – Ln Wi) × T] × 100 

Feed conversion rate = Total feed intake (gr)/total wet weight gain (gr) 

Feed efficiency (%) = [Total wet weight gain (gr)/total feed intake (gr)] × 100 

 

where: Nt is the total fish at the end of the research, Ni is the initial fish, FML is the final mean 

length (cm), IML is the initial mean length (cm), FMW is the final mean weight (gr), IMW is 

the initial mean weight (gr), Wt is the mean end of the weight, Wi is the mean initial weight of 

the fish and T is the test feeding time in days. 

 

Data Analysis 

Each of the five treatments was assigned to a tank in a completely randomized design. 

Weight gain, length gain, feed efficiency, specific growth rate, feed conversion rate, and 

survival rate data were analyzed statistically using single variance analysis (ANOVA). When 

significant differences were found between treatments (P<0.05), the Duncan multiple allocation 

test [19-21] was used to compare treatments using the software SPSS Statistic 21. 

 

 

3.  RESULTS AND DISCUSSION 

 

The final body weight, final body length, specific growth rate, feed conversion rate, feed 

efficiency, and survival rate of Pangasius djambal after eight weeks are shown in (Table 1). The 

most considerable final mean length (FML) was more significant in the group with the addition 

of soybean oil, 6% is 17.59 ± 0.21 cm/fish, and the most petite final mean length (FML) was 

recorded in the group with the addition of soybean oil 4% that is 15.79 ± 1.12 cm/fish. 

Variations in the final mean weight of Pangasius djambal has shown in (Table 1). The addition 

of soybean oil to the commercial fish diet had a significant impact (P>0.05) on the final average 

length of the Pangasius djambal. Meanwhile, all treatments' final average weight was 

insignificant (P<0.05). 

The addition of soybean oil at various levels on commercial feed has no significant effect 

on the specific growth rate in Pangasius djambal (Table 1). Adding multiple levels of soybean 

oil in commercial feed gives the value of a particular growth rate to Pangasius djambal of 

1.61±0.39 to 1.96±0.07%/day. 



World Scientific News 172 (2022) 236-250 

 

 

-242- 

There was no significant difference (P<0.05) in feed efficiency in all the treatments after 

eight weeks of feeding with a commercial fish diet with various levels of soybean oil. Adding 

multiple levels of soybean oil in commercial feed gives the feed efficiency value to Pangasius 

djambal of 78.96±8.12 to 85.65±6.86%. 

 

Table 1. Growth performance, feed efficiency, and survival rate of Pangasius djambal fed 

varying addition levels of soybean oil in commercial fish diet 

 

Parameters Unit 
Treatment 

0% 2% 4% 6% 8% 

IML cm 11.33 ± 0.26 13.21 ± 0.85 13.66 ± 0.48 11.36 ± 0.26 12.06 ± 1.58 

FML cm 16.77 ± 0.44ab 16.36 ± 0.71ab 15.79 ± 1.12a 17.59 ± 0.21b 16.46 ± 0.97ab 

LG cm 5.43 ± 0.3 5.00 ± 0.88 4.47 ± 0.80 6.22 ± 0.37 4.40 ± 2.34 

IMW gr 22.87 ± 1.23 23.55 ± 1.90 23.46 ± 2.45 23.18 ± 2.04 22.22 ± 1.72 

FMW gr 77.87 ± 8.46 72.81 ± 10.11 63.41 ± 16.22 77.78 ± 24.28 74.17 ± 17.38 

WG gr 55.0 ± 8.7 49.26 ± 11.42 39.95 ± 13.98 54.6 ± 22.3 51.95 ± 16.15 

SGR %/days 1.96 ± 0.07 1.79 ± 0.25 1.61 ± 0.39 1.87 ± 0.43 1.91 ± 0.20 

FE % 83.20 ± 2.19 81.36 ± 8.69 78.96 ± 8.12 83.63 ± 10.33 85.65 ± 6.86 

FCR  1.57 ± 0.08 1.73 ± 0.29 1.98 ± 0.39 1.76 ± 0.67 1.63 ± 0.28 

SR % 99.67 ± 0.47 99.0 ± 0.81 94.67 ± 6.85 99.67 ± 0.47 98.67 ± 0.47 

Difference superscripts in a row indicate significant differences (P<0.05). Mean (± SD) 

standard deviation 

Note: Initial Mean Length (IML), Final Mean Length (FML), Length Gain (LG), Initial Mean 

Weight (IMW), Final Mean Weight (FMW), Weight Gain (WG), Specific Growth Rate (SGR), 

Feed Efficiency (FE), Feed Conversion Rate (FCR), and Survival Rate (SR), 

 

 

There was a variations value in the feed conversion rate among all the treatments. The 

addition of soybean oil at various levels on commercial feed has no significant effect on 

the feed conversion rate in Pangasius djambal. The addition of soybean oil at multiple levels 

on the commercial fish diet resulted in the feed conversion rate in this study being 1.57 ± 0.08 to 

1.98 ± 0.39. There was no significant difference in the survival rate of fish given a commercial 

fish diet with the addition of soybean oil at various levels (P<0.05). The addition of soybean 

oil at different levels in the commercial fish diet resulted in the survival rates in this study being 

94.67 ± 6.85 to 99.67 ± 0.47%.  The water quality observed in this study is temperature, pH, and 

dissolved oxygen. Based on (Table 2), the temperature during the maintenance period does not 
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indicate a fluctuating temperature; similarly, with pH and dissolved oxygen during maintenance 

of 8 weeks, there is no show fluctuation. 

 

Table 2. Water quality during a maintenance period of 8 weeks. 

 

Treatment 

Water Quality Parameter Value Range 

Temperature (ºC) pH 
Dissolved Oxygen 

(mg/L) 

0% 28.3-29.7 7.0 – 8.0 4.0-5.8 

2% 28.3-29.7 7.0 – 8.0 3.9-5.6 

4% 28.3-29.5 7.0 – 8.0 3.7-5.9 

6% 28.2-29.4 7.0 – 8.0 3.7-5.7 

8% 28.3-29.4 7.0 – 8.0 4.0-5.6 

Eligibility Value 28-30ºC* 6.0 – 8.0* > 4.0* 

 

 

Currently, studies on adding oils such as vegetable or fish oil in commercial fish diets are 

conducted to determine how it affects fish. According to [21-32], that additional supplements 

like oil as an alternative source for increasing essential fatty acid compounds in the fish diet. 

There are several studies related to the addition of vegetable oil in the commercial fish diet for 

finfish, including striped catfish, common carp, rasbora, tilapia, and milkfish [27-35]. 

The addition of soybean oil with different levels does not hurt the growth of Pangasius 

djambal. This research's development of length and weight has no real difference (P>0.05). 

These results showed no difference from the previous studies, such as juvenile Malaysian 

mahseer [18], with the development of weight gain of 4.0 ± 0.1 to 5.8 ± 0.4 gr, rainbow trout 

[37-38] with the result of weight gain 133.0 ± 1. to 135.10 ± 0.10 gr, grass carp [14], and result 

in this study similar to the results of [35-36] that addition clove oil does not significantly grow 

in striped catfish. In the reported study by [22], that juvenile tambaqui has given dietary linolenic 

acid and linoleic acid with various ratios in the feed had no growth depression, and growth was 

unaffected by the increase in dietary linolenic acid and linoleic acid in that study. 

The results of the specific growth rate in this research show a high value, where the 

individual growth rate obtained is 1.61±0.39 to 1.96±0.07%/day. Compared to the study by 

[14], the specific growth rate from the addition of candlenut oil at various levels in the 

commercial diet on Rasbora sp. ranges from 0.75 to 1.81%/day. According to [15], The low or 

high value of the specific growth rate in fish can be influenced by the feed consumed; this can 

be caused by the difference in the type of feed given. Added soybean oil to the fish diet can 

contribute to the essential fatty acids that the body of a fish needs. The provision or replacement 

of fish oil with vegetable oil does not significantly influence the specific growth rate or growth 

of fish [14, 22, 33-40].  
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Almost all freshwater fish studied so far are capable of bio-conversion of linoleic acid 

(18:2n-6) to arachidonic acid (20:4n-6) and could bio-convert linolenic acid (18:3n-3) to 

eicosapentaenoic acid (20:5n-3) and docosahexaenoic acid (22:6n-3) by elongation and 

desaturation, the needs of freshwater fish for polyunsaturated fatty acids can generally be met 

with linolenic acid and linoleic acid [19]. According to [20-22], freshwater fish need linolenic 

acid and linoleic acid. These fatty acids may thus be considered essential in freshwater fish (Tan 

et al., 2009) and soybean oil is rich in linolenic acid and linoleic acid [34-36]. Providing 

adequate polyunsaturated fatty acids plays a vital role in the average growth, development, and 

maintenance of cell function and structure [35-42]. It may be concluded that adding soybean 

oil to the commercial fish diet may be used by Pangasius djambal effectively as a source of fats 

and energy. 

The specific growth rate in striped catfish can be influenced by feed, where fish can utilize 

feed which is caused by a large amount of fat fulfillment that suits the needs of fish used for 

their growth [40-42]. The specific growth rate has a relationship with the efficiency of feed 

utilization; the high value of feed utilization efficiency shows that the feed carried out by fish 

is efficient, so the food substances contained in the feed are very little overhauled. This food 

overhaul is done to fulfill fish’s growth and energy needs. According to [43-48], the efficiency 

of feed utilization is a value that shows how much feed is utilized by fish. 

The feed efficiency in this research has no real difference (P>0.05). This research showed 

a difference with the study of [15] and no difference with [33-34]. According to [22] and [41-

49], if the feed efficiency value is high, the more efficient the fish is to utilize the fish diet it 

consumes for growth and a good quality fish diet. The result of feed efficiency in this study 

shows high value than [22], where the feed efficiency. According to [21]; and [48], the low 

feed efficiency value means that fish need a large amount of fish diet to increase their body 

weight. This is because of the lack of energy in the diet used in growing fish. In this research, 

the result of feed efficiency after a given commercial fish diet with various levels is 78.96 ± 

8.12 to 85.65 ± 6.86%; based on the statement above, Pangasius djambal can utilize the feed 

efficiency. 

Feed conversion rate can show how much feed utilization efficiency is in the fish diet by 

fish [22, 33, 35]. Feed conversion rate relates to feeding efficiency if feed conversion rate has 

a lower value. It shows that the more effective and efficient the use of food by fish. Thus, it 

shows that the given fish diet has a good amount and quality for the fish [47-49]. According to 

Barrow and [45-46], the feed conversion rate can be affected by the density, temperature of the 

water, individual weight, and feed (quantity, quality, and frequency of the given spread. The 

result of the feed conversion rate in this research has no significant difference (P<0.05), with 

the result being 1.57±0.08 to 1.98±0.39. Based on the statement of [22] and [44] above, the 

development of feed conversion rate in this research can be said that the addition of soybean oil 

with various levels in commercial fish diet is effective and efficient so that fish can utilize it. In 

addition, the density in this research has been to the statement by [44], where fish with a size 

of more than 4 inches has a thickness of 200 fish/m3. So, it can be speculated that a commercial 

fish diet given with various levels of soybean oil has no negative effect and is a good quality 

fish diet for fish. 

The survival rate in this research has no real difference (P>0.05). The results of this 

research showed no difference from the previous studies, such as those, by [1-3, 15, 22], and a 

high survival rate can indicate the quality and amount of feed given, which gives good results 

for fish survival [46]. 
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Feed is an input component in a fish culture that covers the largest proportion of the 

production cost, and its contribution can reach 70% of total production costs [15,22]. In 

intensive aquaculture, artificial feed plays a very important role to meet the fish’s needs for 

their growth. Good nutritive artificial feed is one of the determining factors for fish growth, and 

therefore good artificial feed supply in aquaculture becomes more important to maximize feed 

consumption level [33-48].  

According to [44], the use of plant material in fish feed begins to get more attention in 

order to increase the health status of the organisms and feed utilization efficiency. One of the 

plants with the potential to increase feed utilization efficiency is Additional soybean oil. The 

use of Additional soybean oil as feed material is intended to raise the fish’s growth and the 

feed’s digestive efficiency, besides resistance to diseases [43-49].  

Based [22] found that application of a coarse extract of Additional soybean oil skin at a 

dose of 200 ppm gave the highest mean response to the development of total leukocytes, 

monocytes, lymphocytes, and neutrophils that making the survival of tiger grouper increase up 

to 94.44%. The number of lymphocytes that were 75.5% rose to 82.35% after being treated 

with 200 ppm of Additional soybean oil. It indicates that fish humoral immune response is in 

good condition so that defense mechanisms against alien material and antibody formation 

occur. Based on a previous study [15, 22, 33-35], pure isolate of ethyl acetate extract of 

Additional soybean oil skin contains a compound structure of methyl hydroxy-2-methoxy-3(2-

oxohexyl) benzoate, while LC-MS revealed that coarse methanol extract of Additional soybean 

oil skin held dominant compound of coumaric acid indicated by a spectrum with a molecular 

mass of 339.0468 m/z. This compound is supposed to be p-coumaroyl quinic acid (C16H18O8) 

belonging to a phenolic compound group [33-35]. 

Measurements of water quality during the eight weeks maintenance period are shown in 

Table 2. It shows that the temperature during the maintenance period does not experience 

temperature fluctuations, where the temperature during the maintenance period ranges from 

28.2 to 29.7 ºC. According to [44], the Pangasius djambal can grow optimally in the temperature 

range of 28 to 30 ºC. So, it can be said that the temperature during the maintenance period in 

this research is still at the optimum level for the survival of the Pangasius djambal. The low 

temperature of the waters can affect the metabolic rate of the fish body, so that it can affect the 

growth rate of fish [22-45]. 

The value of pH at the maintenance period indicates a value of 7.0 to 8.0, where the value 

is at the limit of tolerance of Pangasius djambal for growth; the pH value obtained in this study 

is in the optimum range where the pH for optimal cultivation activities of Pangasius djambal 

ranges from 6 to 8 [44]. At the same time, the Dissolved oxygen (DO) obtained degrees from 

3.7 to 5.9 mg/L. According to [1-3, 15, 22, 44], the standard DO value for Pangasius djambal 

enlargement activities in ponds ranges more than four mg/L, so the DO value obtained in this 

study can be said to be worthy of cultivation activities. 

 

 

4.  CONCLUSION 

 

Based on the results of the study obtained, for eight weeks of feeding the commercial fish 

diet, the addition of soybean oil at various levels did not significantly affect the survival rate, 

growth, and efficiency of feed utilization in Pangasius djambal (Bleeker 1846). With a survival 
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rate of 94.67 ± 6.85 to 99.67 ± 0.47%, growth made no difference between all experiments, and 

feed utilization was 78. 96±8.12 to 85. 65±6.86%. 
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