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Optimizing feed utilization is an important strategy in increasing the productivity 

of Patin Fish (Pangasius sp.) rearing. The addition of multivitamin supplements to 

feed can increase metabolic efficiency and nutrient utilization, thereby improving 

fish growth performance. This study aims to evaluate the effects of Nutrinex EnerC 

supplementation at different doses on the growth performance and feed utilization 

efficiency of Patin Fish. The study used a Completely Randomized Design (CRD) 

with three treatments and three replications, namely P1 (0 g/kg feed), P2 (3 g/kg 

feed), and P3 (6 g/kg feed). Fish were reared in a biofloc system and fed at a feeding 

rate of 3% of body weight during the maintenance period. The parameters observed 

included weight growth, length growth, Average Daily Growth (ADG), Specific 

Growth Rate (SGR), Feed Conversion Ratio (FCR), feed efficiency, and Survival 

Rate (SR). Data were analyzed using analysis of variance (ANOVA) followed by 

Tukey's test at a 95% confidence level. The results showed that Nutrinex EnerC 

supplementation significantly affected weight growth, ADG, SGR, FCR, and feed 

efficiency (p<0.05), but did not significantly affect length growth and fish survival. 

The best treatment was obtained at a dose of 6 g/kg feed which resulted in weight 

growth of 8.87 ± 0.40 g, ADG 0.25 ± 0.01 g/day, SGR 4.84 ± 0.02%/day, FCR 0.54 

± 0.02, and feed efficiency of 186.59 ± 8.50%. The results of this study indicate that 

Nutrinex EnerC supplementation has the potential to increase feed utilization 

efficiency and growth performance of Patin Fish in intensive rearing systems. 

Keywords: : Feed efficiency, 

multivitamins, Nutrinex 

EnerC, Pangasius sp., 

growth performance 

Correspondence: 

renfitriadi@unsoed.ac.id 

DOI : https://doi.org/10.62521/byske238 

Introduction 

Patin Fish (Pangasius sp.) is a 

cultivated fishery commodity with high 

economic value and growing market demand. 

According to data from the Central Statistics 

Agency (2024), Patin Fish production 

remained stable between 2017 and 2024, 

ranging from 310,000 to 380,000 tons per 

year. The high public interest in Patin Fish is 

influenced by its good nutritional content, 

delicious taste, and relatively affordable 

price. Therefore, rearing technologies that 

can increase productivity need to be 

developed (Budiardi et al., 2025). 

Patin Fish usually live on the banks of 

rivers, large rivers, estuaries, and lakes. 

Because the shape of the mouth of the Patin 

Fish is located slightly downward, this fish 
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lives at the bottom of the water (Armanda et 

al., 2019). Patin Fish are a type of 

omnivorous fish, meaning they eat a variety 

of foods. These fish usually eat small fish, 

worms, insects, seeds, small shrimp, and 

mollusks. However, during the larval phase, 

Patin Fish tend to be carnivorous, preferring 

foods such as Brachionus sp., Crustacea, and 

Cladocera. Additionally, Patin Fish that are 

still in the larval stage and have just hatched 

have cannibalistic traits (Fauzi et al., 2023). 

Fish growth is a biological process 

influenced by various factors, including 

interrelated internal and external factors. 

Internal factors include the physiological 

condition of the fish, such as age, genetics, 

metabolic ability, and nutrient utilization. 

External factors include feed quality, aquatic 

environmental conditions, stocking density, 

and rearing management. The interaction of 

these two factors significantly determines the 

success of fish growth in aquaculture systems 

(Purbomartono et al., 2023; Panjaitan et al., 

2024). One very important external factor is 

the quality of the feed provided. High-quality 

feed can accelerate fish growth 

(Purbomartono et al., 2023). Feed acts as a 

source of energy and nutrients that support 

metabolic processes, body tissue formation, 

and maintenance of internal organ function 

(Novianti et al., 2022). For optimal growth, 

fish require a balanced composition of 

protein, fat, carbohydrates, vitamins, and 

minerals. Patin Fish require feed with 25-

35% protein, with a feed ratio of 3-5% of 

their body weight (Armanda et al., 2019).  

Modern fish farming also uses 

supplements to increase feed efficiency. 

Supplements serve to supplement nutritional 

needs not met by the main feed, thereby 

increasing feed utilization efficiency. Adding 

supplements to feed is known to improve the 

feed conversion ratio (FCR), enhance fish 

health, and strengthen the body's resistance to 

environmental stress and disease. Healthy 

fish conditions promote faster and optimal 

growth. This is crucial in modern 

aquaculture, which requires high productivity 

and efficient costs (Azhanifa et al., 2024). 

One supplement product that can be 

used is Nutrinex EnerC, which is added to 

feed. Nutrinex EnerC is a supplement product 

produced by CV. Pradipta Paramita. The 

main content of Nutrinex EnerC is a 

multivitamin that includes vitamins A, D3, E, 

K, B1, B6, B12, C, minerals, and amino 

acids. According to  Mesquita et al. (2023), 

adding supplements containing 

multivitamins can help improve fish growth 

performance. Multivitamins play an 

important role as metabolic cofactors and 

antioxidants in the fish's body. A 
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multivitamin can accelerate growth by 

improving fish metabolism so nutrients in the 

feed can be absorbed at their best. Moreover, 

multivitamins provide the fish with a stronger 

immune system, making it less susceptible to 

infections (Uniyati & Malik, 2022). 

Although the use of multivitamin 

supplements has been widely reported to 

improve fish growth performance, 

information on the effectiveness of using 

Nutrinex EnerC at various dosage levels in 

Patin Fish (Pangasius sp.) feed is still 

limited. Therefore, it is necessary to analyze 

the effect of adding Nutrinex EnerC at 

various dosages on Patin Fish (Pangasius sp.) 

growth performance. This study is expected 

to provide information on the best dosage of 

Nutrinex EnerC in Patin Fish feed, thereby 

increasing the productivity of Patin Fish 

rearing in a more optimal and sustainable 

manner.  

Materials and methods 

Experimental Design 

Patin Fish (Pangasius sp.) seeds were 

obtained from the Fish Farming Group 

(Pokdakan) in Wonogiri. The average weight 

of the fish used in the P1 treatment was 16-

17 g, and P2 and P3 were 2-3 g. The feed used 

was CP 781-1 feed with a protein content of 

31-33%. The feeding rate used was 3% with 

a feeding frequency of 3 times a day at 07.00, 

11.00, and 15.00. The method used in this 

study was a completely randomized design 

(CRD). The study was conducted by adding 

Nutrinex EnerC multivitamins with 3 

treatments and 3 replications with the 

treatment arrangement P1 (Control), P2 (3 

g/kg feed), and P3 (6 g/kg feed). The feed 

given was mixed with Nutrinex EnerC 

multivitamins according to the treatment 

dose and fermented first using MINARAYA 

Probiotics at a dose of 1 bottle cap/kg feed for 

16-24 hours. The culture system uses a 

biofloc system with Paraqua Biofloc starter 

bacteria supplemented with sterile molasses. 

The culture tank is a 4-meter-diameter 

circular pond with 8 aeration points. Fish 

weight and length are measured every 7 days. 

Water quality parameters are measured daily 

(temperature, pH, and dissolved oxygen) and 

weekly (nitrite, nitrate, ammonium, and floc 

count).  

Growth Parameters 

The observed parameters were 

growth (weight gain, ADG, SGR, and 

absolute length growth), survival rate, and 

feeding data (FCR and Feed Efficiency). The 

formula used was as follows: 

Weight Growth (Ihtifazhuddin et al., 

2025) 

𝑊 = 𝑊𝑡 − 𝑊𝑜 

Where:  
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W = Weight Growth 

Wt  = Average Final Weight 

Wo = Average Initial Weight 

Average Daily Growth (Fahrurrozi et 

al., 2023) 

𝐴𝐷𝐺  =  
𝐴𝐵𝑊𝑡 − 𝐴𝐵𝑊𝑜

𝐻
 

Where : 

ADG  = Growth rate (g/h) 

H  = Age of fish (days) 

ABWt  = Total fish weight (g) 

ABWo = Initial fish weight (g) 

Specific Growth Rate (Sarmin et al., 

2025) 

𝑆𝐺𝑅 =
𝐿𝑛 𝑊𝑡 − 𝐿𝑛 𝑊𝑜

𝑇
𝑥100% 

Where: 

SGR = Specific weight growth rate (%) 

Wt = Average individual weight at the end of 

maintenance (g) 

Wo  = Average individual weight at the 

beginning of maintenance (g) 

T  = Length of maintenance (days) 

Absolute Length Growth (Cahyani & Sukarti, 

2026) 

𝑃𝑀  = 𝐿𝑡 − 𝐿𝑜  

Where: 

Pm  = absolute length 

Lt  = final average length (cm) 

Lo  = initial average length (cm) 

Feed Conversion Ratio (Wijianto et 

al., 2023) 

𝐹𝐶𝑅 =
𝐹

𝑊𝑡 − 𝑊𝑜
 

Where: 

FCR  = Feed Conversion Ratio 

F  = Total Amount of Feed Given (kg) 

Wt  = Fish Weight at the Time of 

Sampling/End of the Rearing Period (kg) 

Wo  = Fish Weight at the Beginning of the 

Rearing Period (kg) 

Feed Efficiency (Sofi & Yustiati, 

2025) 

𝐸𝑃 =
𝐵𝑡 − 𝐵𝑜

𝐹
 𝑥 100% 

Where: 

EP  = Feed efficiency (%) 

Bt  = Fish biomass at the end of the 

rearing period (g) 

Bd  = Biomass of fish that died during the 

rearing period (g) 

Bo  = Fish biomass at the beginning of the 

rearing period (g) 

F = Number of grams of feed consumed 

during the rearing period (g) 

Survival Rate (Tani et al., 2025) 

𝑆𝑅 =  
𝑁𝑡

𝑁𝑜
 𝑥 100% 

Where: 

SR = Survival Rate (%) 

Nt = Number of live fish at the time of 

sampling/end of the rearing period 

No = Number of live fish at the beginning 

of the rearing period. 
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Data Analysis 

Growth data were analyzed using 

ANOVA to determine significant differences 

between treatments. The Tukey test was used 

to find which treatment had the most 

significant differences, if there were 

significant differences. Water quality data 

were analyzed descriptively and compared to 

water quality standards for fish farming.  

Results  

Fish Weight Growth 

The chart shows an increase in fish 

growth along with the addition of treatments 

to the feed. This trend is seen in the higher 

weight growth and daily growth rate (ADG) 

values in the treatment with the addition of 

Nutrinex EnerC compared to the control. 

According to the chart of weight growth, 

 

Figure 1. Patin Fish Weight Growth Chart (Pangasius sp.) 

 

 

Figure 2.  Patin Fish Daily Growth Rate Chart (Pangasius sp.) 
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treatment P1 was the control, producing 

values of 5.05 ± 1.24 g. This value is lower 

than P2 at 7.93 ± 0.21 g and P3 at 8.87 ± 0.40 

g. The results of statistical analysis show that 

treatments P2 and P3 have significantly 

different results compared to treatment P1 

(control).  

The same pattern is seen in Figure 2. 

The ADG graph shows that treatment P1 

produces a value of 0.14 ± 0.04 g/day. This 

value is lower than P2 at 0.23 ± 0.01 g/day 

and P3 at 0.25 ± 0.01 g/day. The results of 

statistical tests show that treatments P2 and 

P3 are significantly different from treatment 

P1 (control). The highest values for both 

parameters were found in treatment P3, 

which showed higher weight and ADG 

growth compared to the other treatments. 

This indicates that the addition of Nutrinex 

EnerC to the feed affected absolute weight 

 

Figure 3. Growth Chart of Patin Fish Length (Pangasius sp.) 

 

Figure  4. Patin Fish Feed Conversion Ratio Chart (Pangasius sp.) 
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and ADG growth compared to feed without 

Nutrinex EnerC.  

Length Growth 

The length growth graph shows a 

relatively similar pattern of values across all 

treatments. This pattern is evident from the 

length growth values, which were not 

significantly different between treatments. 

Treatment P1, as a control, produced a length 

growth of 3.77 ± 0.75 cm. Treatment P2 

showed a value of 4.47 ± 0.42 cm. Treatment 

P3 also produced a value of 4.47 ± 0.23 cm. 

The statistical test results showed that the 

three treatments had no significant effect on 

fish length growth. The growth values in P2 

and P3 were higher than those in P1, although 

the difference was not statistically 

significant.  

Feed Calculation 

The Feed Conversion Ratio (FCR) 

and feed efficiency charts show a mutually 

related relationship with opposing value 

patterns. This pattern is evident from the 

decreasing FCR value and increasing feed 

 

Figure 5. Patin Fish Feed Efficiency Chart (Pangasius sp.) 

 

 

Figure 6. Survival Rate Patin Fish (Pangasius sp.) 
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efficiency in the treatment with the addition 

of Nutrinex EnerC compared to the control. 

In the FCR chart, treatment P1 as a control 

produced a value of 3.81 ± 1.07. This value is 

higher than P2 at 0.64 ± 0.02 and P3 at 0.54 

± 0.02. The results of the statistical analysis 

showed that P1 was significantly different 

from P2 and P3. Treatments P2 and P3 have 

the same letter notation, namely b, so they do 

not show a significant difference.  

A similar pattern is seen in the feed 

efficiency chart. Treatment P1 showed a feed 

efficiency value of 27.48 ± 6.77%. This value 

is lower than P2 (156.07 ± 4.10%) and P3 

(186.59 ± 8.50%). The statistical test results 

showed that P1 was significantly different 

from both treatments. Treatments P2 and P3 

have the same letter notation, so they do not 

show a significant difference. The highest 

feed efficiency value was found in treatment 

P3, indicating better feed utilization 

compared to the other treatments.  

Survival Rate 

The Survival Rate (SR) chart shows 

relatively similar fish survival rates across all 

treatments. This pattern is evident from the 

very high SR values in each treatment 

throughout the rearing period. Treatment P1, 

as a control, produced an SR value of 99.98 ± 

0%. Treatments P2 and P3 each showed a 

value of 100%. The results of the statistical 

analysis show that all three treatments have 

the same letter notation, namely a. This 

condition indicates there is no significant 

difference between treatments in fish survival 

rates. SR values approaching 100% indicate 

that the rearing conditions were able to 

support fish survival throughout the study.  

Water Quality  

Based on Table 2, water quality, most 

water quality parameters during maintenance 

were still within the range that supports fish 

life, although some values exceeded the 

standard. Temperature in all treatments 

Table 1. Growth Data and Calculation of Patin Fish Feed (Pangasius sp.) 

Parameter 
Treatment 

P1 (Control) P2 (3 g/ Kg Feed) P3 (6 g/ Kg Feed) 

Weight Growth (g) ± sd 5.05 ± 1.24a 7.93 ± 0.21b 8.87 ± 0.40 b 

Length Growth (cm) ± s.d 3.77 ± 0.75 a 4.47 ± 0.42 a 4.47 ± 0.23 a 

ADG (g/day) ± sd 0.14 ± 0.04 a 0.23 ± 0.01 b 0.25 ± 0.01 b 

SGR (%/day) ± sd 0.50 ± 0.32 a 4.16 ± 0.53 b 4.84 ± 0.02 b 

FCR ± sd 3.81 ± 1.07 a 0.64 ± 0.02 b 0.54 ± 0.02 b 

EP (%) ± sd 27.48 ± 6.77 a 156.07 ± 4.10 b 186.59 ± 8.50 b 

SR (%) ± sd 99.98 ± 0 a 100 ± 0 a 100 ± 0 a 

Description: Different letters in the same row indicate significantly different treatment effects (P<0.05). 
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ranged from 28–34 °C, slightly higher than 

the standard of 25–30 °C, while pH ranged 

from 7.1–8.7 with a standard of 6.5–8.0. DO 

values ranged from 3.7–6.5 ppm and still met 

the minimum standard of ≥ 3 ppm. Nitrite 

concentration in P1 reached 0.4 ppm, 

exceeding the standard of ≤ 0.1 ppm, while in 

P2 and P3 it was 0.00 ppm. Nitrate ranged 

from 25–100 ppm, with a standard of <40 

ppm, so in some observations the value was 

higher than the recommended limit. 

Ammonium was in the range of 0.25–1 ppm, 

still below the standard of <5 ppm. 

Meanwhile, the floc count ranged from 0–20 

ml/L, lower than the optimal range of 20–200 

ml/L. In general, although some parameters 

were not entirely within the optimum range, 

water quality conditions still supported fish 

farming. 

Discussion  

Fish growth is one of the main 

indicators of successful aquaculture 

activities. Fish weight growth indicates the 

increase in fish weight over a certain period. 

The daily growth rate or Average Daily 

Growth (ADG) describes the average 

increase in fish weight per day during the 

rearing period, while the Specific Growth 

Rate (SGR) indicates the percentage increase 

in fish body weight per unit time (% per day) 

(Witoko et al., 2018; Puluhulawa, 2025). 

These two parameters generally show a 

consistent trend because they both represent 

the speed of fish growth. Based on the results 

of the study, the ADG and SGR values in the 

supplemented treatment showed an increase 

compared to the control. This indicates that 

the addition of supplements to the feed can 

Table 2. Water Quality Data  

Parameter 

Treatment 

Water Standards P1 

(Control) 

P2 (3 g/ kg Feed) P3 (6 g/ kg Feed) 

Parameter (°C) 28-34 28-34 28-34 25-30 °C a 

pH 7.1-8.4 7.4-8.7 7.4-8.6 6.5-8.0 a 

DO (ppm) 3.7-5.3 4-6.5 4-5.7 ≥ 3 ppm b 

Nitrite  (ppm) 0.02-0.4 0.00 0.00 ≤ 0.1 ppm a 

Nitrate (ppm) 25-100 25-50 25-50 < 40 ppm c 

Ammonium  (ppm) 0.5-1 0.50 0.25-0.5 < 5 ppm a 

Number of Flocs 

(ml/liter) 
6-20 0-3 0.2-5 20-200 ml/liter a 

Description: The numbers in red indicate levels or parameters that do not meet the optimum standard. 

References: a. SNI 6484-6:2024 b. Safir et al. (2023) c. Ombong & Salindeho (2016). 
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improve the growth performance of Patin 

Fish. Previous research has shown that the 

addition of vitamins and supplements to the 

feed can increase the efficiency of nutrient 

utilization, thus improving the fish growth 

rate (Devi et al., 2024; Hasri et al., 2023; 

Zhao et al., 2020). Fish growth is influenced 

by various factors, including feed quality, 

environmental conditions, nutrient 

availability, and the physiological condition 

of the fish. Feeding with complete nutritional 

content can increase metabolic efficiency so 

that nutrients can be utilized optimally for 

growth (Karimah et al., 2018). 

One factor suspected of contributing 

to this increased growth is the addition of the 

multivitamin supplement Nutrinex EnerC to 

the feed. This supplement contains various 

essential vitamins, such as vitamins A, D3, E, 

K, B complex, and vitamin C, which play a 

role in various physiological processes in 

fish. Vitamins function as cofactors in 

metabolic processes, aiding protein synthesis 

and increasing the efficiency of nutrient 

utilization in the fish's body (Scabra et al., 

2025). This increased metabolic efficiency 

allows for optimal absorption of nutrients 

from the feed, thus supporting fish growth. 

Furthermore, the vitamin A content in the 

supplement is known to play a role in tissue 

formation and cell development, thus 

contributing to increased fish growth (Nuha 

et al., 2019). Other research has also shown 

that adding multivitamins to feed can 

improve fish growth performance by 

increasing metabolic activity and 

physiological conditions (Hasri et al., 2023). 

This study found that fish length 

growth did not differ significantly by 

treatment, in contrast to weight growth. This 

suggests that supplementation had a greater 

effect on weight gain than on length gain. 

Fish length growth is generally influenced by 

the balance of certain nutrients, particularly 

minerals and vitamins that play a role in bone 

formation and structural tissue (Niode et al., 

2017). One nutrient that plays a crucial role 

in this process is vitamin D, which functions 

in calcium metabolism and bone formation. 

Vitamin D imbalance, either deficiency or 

excess, can affect bone mineralization and 

structural growth in fish (Helmizuryani et al., 

2019). Therefore, it is possible that the 

vitamin composition of the supplements used 

was not fully optimal in significantly 

stimulating fish length growth. 

Survival Rate (SR) is an important 

parameter that describes the success of fish 

maintenance during the rearing period. The 

results of the study showed that the SR values 

in all treatments were in the very high range, 

approaching 100%, and showed no 
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significant differences between treatments. 

The high SR values indicate that the 

maintenance environment, feed quality, and 

rearing management during the study were in 

good condition and capable of supporting fish 

survival. Furthermore, the vitamin content in 

Nutrinex EnerC is also thought to play a role 

in increasing fish immunity. Vitamin C 

contained in the supplement is known to play 

a crucial role in boosting the immune system 

and helping fish adapt to environmental 

changes. This increased immunity can reduce 

the risk of disease infection and increase the 

fish's ability to survive during the rearing 

period (Helmizuryani et al., 2019). 

Feed utilization efficiency can also be 

measured through the Feed Conversion Ratio 

(FCR) and feed efficiency parameters. FCR 

is the ratio between the amount of feed 

provided and the resulting fish weight gain. 

A low FCR value indicates that the feed is 

utilized more efficiently by the fish, while a 

high FCR value indicates that the feed is less 

effective in supporting growth (Arief et al., 

2016). The FCR value in the supplemented 

treatment was lower than in the control, 

indicating that the addition of supplements 

can increase feed utilization efficiency. This 

is in line with the increase in feed efficiency 

in the supplemented treatment. Feed 

efficiency describes the percentage of feed 

successfully converted into fish biomass 

(Mullah et al., 2020). These two parameters 

have an inverse relationship, where the lower 

the FCR value, the higher the resulting feed 

efficiency (Fitriadi et al., 2025). The 

improved feed efficiency in the 

supplemented treatment contribute to the 

ability of multivitamins to increase metabolic 

activity and improve digestion and nutrient 

utilization in fish (Agustina et al., 2017) 

Water quality is a crucial factor in 

determining the success of fish farming 

because it directly impacts the physiological 

and metabolic processes of fish  (Humairah et 

al., 2024). Generally, water quality 

parameters in this study remained within or 

near the standard range, thus supporting the 

growth of Patin Fish (Pangasius sp.), 

although temperatures were slightly higher 

than the optimal range, but still tolerable. The 

main difference was seen in nitrogen 

compounds, as treatment with the addition of 

Nutrinex EnerC resulted in lower nitrite and 

nitrate concentrations compared to the 

control. These results indicate that Nutrinex 

EnerC supplementation has the potential to 

indirectly impact water quality by increasing 

feed utilization efficiency, allowing fish to 

utilize nutrients more optimally and 

producing lower nitrogen waste. This 

condition reduces the accumulation of toxic 
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compounds in the water and creates a more 

stable environment for fish (Wahyuningsih & 

Gitarama, 2020).  Microorganisms such as 

biofloc also play a role in controlling nitrogen 

compounds, but their role in this study was 

not optimal (Rita et al., 2022). 

Further research can be conducted by 

testing physiological mechanisms such as 

digestive enzyme activity, nutrient retention 

levels, and fish immune responses in more 

detail regarding the effect of providing 

Nutrinex EnerC supplements on growth and 

feed efficiency.  

Conclusion 

Based on the research results, the 

addition of Nutrinex EnerC to feed increased 

weight growth, daily growth rate (ADG), 

specific growth rate (SGR), feed conversion 

ratio (FCR), and feed efficiency in Patin Fish. 

However, the supplement did not 

significantly affect the length growth of the 

fish. Patin Fish growth performance and feed 

utilization efficiency were improved most by 

6 g/kg of feed when compared with other 

doses of feed tested.  
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