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ABSTRACT 
	Eco enzyme is a result of organic material fermentation containing active enzymes, microorganisms, and secondary metabolites that have the potential to improve digestion and nutrient absorption in fish. The aim of the research was to test the effect of adding eco enzyme at varying doses to commercial feed on the growth and survival rate of Climbing perch  fry. In addition, this study aims to analyze the quality of feed supplemented with eco enzyme and water quality over a period of 30 days. This research used a Completely Randomized Design (CRD) consisting of four treatment groups and three replications, including a control group (without eco enzyme) and three experimental groups that added eco enzyme at doses of 2, 4, and 6 mL per 100 g of feed. Climbing perch  fry (3-5 cm long), weighing between 1.27 and 1.72 g, were raised in aquariums measuring 30×20×25 cm, with a stocking density of 10 individuals per aquarium. The results showed that the addition of eco enzyme with a dose of 6 ml / 100 grams of feed was able to increase absolute weight growth and SGR values ​​and reduce the FCR value of feed. The survival rate in all treatments reached 100%. Proximate test results show an increase in the nutritional quality of feed with the addition of eco enzyme. During the rearing period, water quality parameters such as temperature, pH, dissolved oxygen (DO), and ammonia levels are within a suitable range for the survival of climbing perch .
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1. INTRODUCTION 

Climbing perch  is a freshwater fish with high economic value, especially in Kalimantan, and is an important source of protein for the community. The selling price of climbing perch  is determined based on the size grade, where grade A consists of 6-10 fish per kg at a price of IDR 70,000, grade B consists of 11-16 fish per kg at a price of IDR 40,000, and grade C consists of up to 25 fish per kg at a price of IDR 15,000 (Huda, 2022). This price difference reflects the variation in the economic value of climbing perch  on the market.
In climbing perch  cultivation, the need for large feed is a challenge in itself, because to produce 1 kg of fish meat alone, 2-3 kg of feed is needed (Huda, 2022). Another challenge is the slow growth of climbing perch , which is around 6-7 months to reach a size of 8-10 cm and a weight of 15-16 g (Rafli et al, 2020). The efficiency of feed utilization is influenced by feed quality and nutrient digestibility (Situmorang et al, 2021). The digestive system of Climbing perch  fry is still simple, so it requires additional enzymes from outside the body to increase nutritional digestibility (Rimalia, 2016).
A potential solution to overcome this problem is the use of eco enzymes. Eco enzymes are liquid fermentation products derived from organic waste containing enzymes such as amylase, lipase, and protease, as well as bioactive compounds such as flavonoids, quinones, saponins, alkaloids, and cardioglycosides (Vama, 2020). These enzymes play a role in breaking down complex nutrients into simpler ones, thereby improving the digestion and absorption of nutrients which ultimately accelerates fish growth (Susanto, 2023). 
The bioactive compounds in eco enzymes also function as immunostimulators. This increased immune response contributes to improved fish health, which in turn can increase their survival rate (Rosmawaty et al, 2016). Previous studies have shown that eco enzymes can improve the quality of fish feed. The addition of 40 mL of eco enzyme to commercial feed increases growth and feed efficiency in tilapia, while a dose of 60 mL in Sangkuriang catfish increases survival rate, growth, and reduces feed conversion ratio (Annisa Fitriana, 2023; Purba et al, 2022). This research uses eco enzyme supplementation into commercial feed, it is hoped that it can increase the productivity of Climbing perch  seeds.

2. material and methods 

The research was conducted for 30 days, from 22 September to 21 October 2024, at the Wet Laboratory, Faculty of Agriculture, Achmad Yani University, Banjarbaru, South Kalimantan Province.
Materials for this research include ready-to-use eco enzyme liquid, 120 Climbing perch  seeds with a length ranging from 3-5 cm and a weight of ± 1.27-1.72 g, and PF 500 feed. The equipment used consists of 12 aquariums (30x20x25 cm), digital scales, millimeter blocks, blowers, pipes and aeration stones, fish seers, pH meters, DO meters, ammonia test equipment, thermometers, trays, 10 mL syringes, sprayer bottle, plastic ziplock, plastic container, camera/cellphone, and notebook and pen for recording research data.
Climbing perch  seeds, whose length and weight were measured, were stocked in aquariums at a density of 10 fish per aquarium, or 1 fish per liter, following the recommendations of previous research by Hanafie (2020). Before stocking, the fish are acclimatized for 30 minutes to prevent stress on the fish.
Eco enzyme was sprayed on PF 500 feed with the following treatment doses: 0 mL (control), 2 mL, 4 mL, and 6. Pure eco enzyme was sprayed evenly on the pellet feed, the feed was then aired until dry and stored in a closed container for 24 hours before being given to the fish.
Climbing perch  were kept in an aquarium for 30 days, with a feed of 5% of the fish's body weight. Feeding was carried out twice a day, namely at 08.00 WITA and 16.00 WITA, as recommended by Rafli et al (2020).
The treatment levels are as follows:
A = Feeding without the addition of eco enzyme
B = Feeding with the addition of eco enzyme 2 ml/100 g of feed
C = Feeding with the addition of eco enzyme 4 ml/100 g of feed
D = Feeding with the addition of eco enzyme 6 ml/100 g of feed
2. Data Analysis
The absolute growth rate, specific growth rate, and survival rate data collected during the study were analyzed using SPSS software:
· Observation Parameters
· Specific Growth Rate (SGR)
· Feed Conversion Ratio (FCR)
· Survival (SR)
· Mortality (M)
· Proximate Feed Test
· Water Quality

3. results and discussion

3.1 Results 
Absolute Weight Growth
Figure 1 presents the average absolute weigtht growth of Climbing perch  fry during the rearing period.











Figure 1. Average absolute weight growth

The results showed that treatment d (6 ml/100 g feed) produced the highest average absolute weigtht growth of 1.99 g, while treatment a (control) produced the lowest absolute weigtht growth of 1.88 g. Anova testing revealed that the addition of eco enzyme did not have a significant effect on absolute weigtht growth (p>0.05).
The addition of eco enzymes to feed helps increase digestive efficiency by breaking down complex molecules into simple molecules that are easily absorbed by the body. These results are in line with the findings of benny et al (2023), who found that eco enzyme contains biocatalytic enzymes such as protease, amylase and lipase, which play an important role in increasing feed efficiency by breaking down proteins, carbohydrates and fats into simpler forms so that they are more easily digested and absorbed by fish.
Absolute Length Growth
The average absolute length growth of climbing perch  fry during rearing is shown in figure 2.











Figure 2. Average Absolute Growth in Length

Treatment C showed the highest average increase in absolute length (1.40 cm), followed by treatments B (1.33 cm), D (1.32 cm), and A (1.22 cm). ANOVA testing showed that the addition of eco enzyme did not have a significant effect on the increase in absolute length (p > 0.05).
The results of absolute length increase in this study were lower than those reported by Pratama et al (2023), who found that administration of the papain enzyme at a dose of 3.25%/kg feed resulted in an absolute length increase of 2.00 cm in Climbing perch  fry. In addition, research by Safitri et al (2023) showed that bromelain enzyme supplementation at a dose of 15 g/kg of feed increased the absolute length increase in climbing perch  by up to 3.53 cm. The difference in results is likely caused by variations in the size and age of the test fish used, thus influencing the absolute length growth produced.
Specific Growth Rate (SGR)
The average specific growth rate (SGR) of Climbing perch  fry during rearing is presented in Figure 3.












Figure 3. Average Specific Growth Rate
The highest specific growth rate (SGR) was found in treatment D at 2.82%/day, while treatment A had the lowest value at 2.57%/day. The results of the ANOVA test showed that the addition of eco enzyme did not have a significant effect on SGR (p> 0.05).
Gustari et al (2014), Climbing perch  as omnivorous fish have a digestive system adaptation that allows them to utilize various types of feed, both natural and artificial. The structure of the intestine that coils into a circle indicates an adaptation that supports optimal nutrient absorption. This ability is further supported by the presence of eco enzyme, which helps break down complex compounds in feed into simple molecules that are more easily absorbed. These results are in accordance with the research of Augusta et al (2020) which reported that enzymes in feed accelerate the digestion process so that nutrients are more quickly available for growth. The SGR value in this study was lower than the results of research by Fitriana et al (2018) on Jambal catfish, where administration of 2.5 mL of papain enzyme combined with 2.5 mL of protease enzyme resulted in an SGR of 3.24%/day. This difference is likely caused by differences in species, feed quality and cultivation conditions (Noviana et al, 2014).
Feed Conversion Ratio (FCR)
The average feed conversion ratio (FCR) of Climbing perch  fry during the rearing period can be seen in Figure 4.










Figure 4. Average feed conversion value

Treatment d showed the lowest feed conversion ratio (fcr) value of 1.44, while treatment a showed the highest fcr value of 1.65. The decrease in the fcr value is likely due to eco enzyme which increases feed digestibility through hydrolysis of protein, fat, and carbohydrates (benny et al, 2023).
Increasing the dose of eco enzyme resulted in a decrease in the fcr value. This shows that climbing perch  given eco enzyme require less feed to achieve the same growth rate. In treatment d, 1.44 kg of feed is needed to produce one kilogram of climbing perch  body mass.
Rahmandani & herlina (2021) feed conversion is affected by the ability to efficiently absorb nutrients. Satria et al (2022) also stated that the higher the nutrient absorption capacity, the lower the fcr value will be, because more nutrients are utilized for growth.
Survival (sr) and mortality
The survival value (sr) of climbing perch  fry during rearing is shown in figure 5.












Figure 5. Average survival rate
All treatments showed an sr value of 100% with 0% mortality, indicating that the addition of eco enzyme did not have a significant effect on stress or conditions that trigger fish death.
Fish survival is influenced by adaptation to feed, environment, stocking density, and water quality (rozik et al, 2018). In this study, water quality was classified as optimal and within the tolerance limits of climbing perch , thus supporting sr up to 100%. This is in line with sikku (2023), who stated that maintained water quality can minimize stress and support fish health.
In addition, climbing perch  seeds showed good adaptability to feed with the addition of eco enzyme. Syulfia et al (2016) climbing perch  showed extraordinary resistance to extreme environmental conditions, including variations in ph levels from acidic to alkaline, which contributed to the success of their aquaculture.
Feed proximate test
The results of the proximate analysis of feed are shown in table 1
Table 1. Results of proximate analysis of feed
	Treatment
	Parameter

	
	Water Content (%)
	Ash Content (%)
	Protein Content (%)
	Fat Content (%)
	Fiber Content (%)
	Carbohydrates (%)

	A
	10
	11
	39
	5
	4
	35

	B
	8,70
	8,32
	43,40
	0,79
	0,95
	38,79

	C
	9,39
	8,36
	44,26
	1,06
	0,93
	36,93

	D
	10,48
	8,09
	45,21
	1,83
	0,93
	34,39


The results of the proximate test showed that the addition of eco enzyme to fish feed affected its nutritional content. Protein levels increased from 39% (control) to 43.4–45.2%. Aminah & sofarini (2023), omnivorous fish require around 42% protein during the seed stage. The presence of additional enzymes improves protein digestion, breaking it down into amino acids that support fish growth and development. When the enzyme dose exceeds the optimal level, it can inhibit growth. This occurs because excess amino acids interfere with the efficiency of protein digestion, causing hydrolyzed protein to be used for energy production rather than supporting growth (amalia et al, 2013). The fat content in commercial feed is 5%, while in feed with eco enzyme it drops to 0.79–1.83%, lower than the ideal range of 4–18% (nasution et al, 2017). The decrease in fat content observed in this study was most likely due to the fermentation process, which converts fat into fatty acids and glycerol. Meanwhile, the combination of high protein and low fiber content in treatments c and d caused a slight increase in fat content. Excess protein can be metabolized into energy or converted into fat, while lower fiber increases digestive efficiency, so that more nutrients can be utilized for fat synthesis (polii et al, 2020).
The carbohydrate content in commercial feed is 35%, while in feed with the addition of eco enzyme liquid, the carbohydrate content ranges from 34.39–38.79%. This value is very good for supporting the growth of fish of various types. Gunawan & khalil (2015) stated that omnivorous fish need carbohydrates ranging from 10% to 50% of their food.
The results of the proximate test revealed that the crude fiber content in feed supplemented with eco enzyme ranged from 0.93% to 0.95%, which is included in the good category. This is because the low crude fiber content increases digestibility, so that fish can absorb nutrients more efficiently. The crude fiber content in fish feed is recommended to be in the range of 3–5%. Fiber levels higher than 10% can reduce feed digestibility and decrease fish growth, because nutrient absorption is reduced. Crude fiber also provides a longer satiety effect due to the presence of complex carbohydrates which can suppress appetite (adiningsih et al, 2024; albab abrar et al, 2019).
The water content in commercial feed is 10%, while in feed with added eco enzyme liquid, the water content ranges from 8.70–10.48%. The highest water content was found in treatment d feed with the addition of 6 ml/100 g of eco enzyme liquid, namely 10.48%. This increase in water content occurs because the eco enzyme liquid that is sprayed seeps into the feed. However, the water content of 10.48% is still within the tolerance limit for fish feed. The optimal water content in fish feed usually ranges from 8% to 12%, because excessive water content can accelerate rotting and cause an unpleasant odor (gunawan & khalil, 2015). The ash content in commercial feed is 11%, while in feed with added eco enzyme liquid, the ash content ranges from 8.09–8.36%. The results of the ash content analysis in all treatments showed good results. According to gunawan & khalil (2015), the standard for good ash content in fish feed is below 13%. Feed with added eco enzyme liquid showed a decrease in ash content compared to commercial feed (control). Spraying eco enzyme liquid on feed samples has been proven to reduce ash content, thereby improving the quality of ash content in fish feed.
Water quality
Water quality data (ph, temperature, dissolved oxygen and ammonia levels) recorded during the observation period are presented in table 2.
Table 2. Results Of Average Measurement Of Water Quality Parameters During Maintenance
	Parameter

	Treatment/Range Value

	
	A
	B
	C
	D

	Temperature (℃)
	27,0–30,5
	27,1–30,7
	27,1–30,6
	27,0–30,6

	pH
	6,7–7,7
	6,7–7,7
	6,8–7,7
	6,8–7,7

	DO (mg/L)
	5,2–5,9
	5,1–5,8
	5,1–5,8
	5,1–5,9

	Ammonia (mg/L)
	0–0,25
	0–0,67
	0–0,67
	0–0,67


The temperature in all treatments ranged from 27.0°c to 30.7°c, which is still within the acceptable tolerance range for the growth of climbing perch  fry (25°c–33°c) (wibowo & helmizuryani, 2015). During the study, dissolved oxygen (do) levels fluctuated between 5.1 mg/l to 5.9 mg/l, which is still within the acceptable threshold for the growth of climbing perch  (3 mg/l–8 mg/l) (hanafie, 2020). The ph levels recorded during the study ranged from 6.7 to 7.7, which is within the appropriate range for climbing perch  cultivation (6.5–9.0) (wibowo & helmizuryani, 2015). During the research, the concentration of ammonia (nh3) was in the range of 0 mg/l to 0.67 mg/l, still within the range permitted for the survival of climbing perch , namely 0 mg/l to 0.75 mg/l (hanafie, 2020).

4. Conclusion

1. The best absolute weight growth and the highest specific growth rate (SGR) were obtained in treatment D (6 mL/100 g of feed), however the ANOVA results showed that the addition of eco enzyme at different doses did not have a significant effect on the absolute growth and SGR of Climbing perch  fry. The best mean feed conversion was in treatment D (1.44), and survival (SR) during rearing reached 100% in all treatments.
2. Adding eco enzyme to feed at a dose of 2–6 mL/100 g of feed can improve the nutritional quality of feed, with protein content 43.40–45.21%, fat 0.79–1.83%, carbohydrate 34.39–38.79%, fiber 0.93–0.95%, water content 8.70–10.48%, and ash content 8.09–8.36%.
3. Water quality during maintenance still meets the requirements to support the life of Climbing perch  fry, with a pH ranging from 6.7–7.7, temperature 27.0°C–30.7°C, DO 5.1–5.9 mg/L, and ammonia levels 0–0.67 mg/L.
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A	B	C	D	1.8766666666666667	1.8999999999999997	1.9733333333333334	1.9866666666666666	



A	B	C	D	1.2233333333333332	1.3266666666666664	1.3966666666666665	1.3166666666666667	



A	B	C	D	2.5693137921973874	2.7404338994089699	2.7937016350672152	2.8198463449802813	



A	B	C	D	1.6459317499855646	1.4889183786275957	1.4589974949926183	1.4415898984412392	



A	B	C	D	100	100	100	100	


