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Abstract 
This study aims to evaluate the digestibility of feed and growth of cantang grouper fed artificial feed with the 

addition of pedada mangrove fruit extract. This research was carried out at the Laboratory of Brackish and Sea 

Water Cultivation, Faculty of Fisheries, University of Pekalongan. The test fish were cantang grouper with a 

size of 4-5 cm with a stocking density of 1 fish/L. This study used a completely randomized design (CRD) 

which consisted of 4 treatments and 3 replications. Treatment A (control) without pedada mangrove fruit 

extract, treatment B with an extract dose of 5 ml/kg of feed, treatment C with an extract dose of 10 ml/kg of 

feed and treatment 4 with an extract dose of 15 ml/kg of feed. The results of the study through statistical 

analysis, administration of papain enzyme extract doses was able to provide a significant effect (P<0.05). 

Parameters observed were absolute biomass growth, FCR, EPP, SR and water quality. Feeding was done 3 

times a day with a maintenance period of 30 days. The results showed that the cantang grouper which was fed 

with the addition of mangrove fruit extract 15 ml/kg of feed produced the highest average absolute biomass 

growth in treatment D of 37.98 grams, FCR 1.10, EPP 90.69%. SR 100%. Water quality temperature 28-30 

oC, pH 7-8.5, salinity 30-33 ppt and DO 5.4-6.7 ppm. These results indicate that the quality of the water during 

the study was still within the range of the quality standards. The conclusion from the results of this study was 

that the addition of pedada mangrove fruit extract at different doses had a very significant effect on growth, 

feed efficiency and feed conversion rate for cantang grouper with the best dose of 15 ml/kg feed. 
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INTRODUCTION 

Cantang grouper is an important export 

commodity in the fisheries sector 

(Puputungan et al, 2017). The export value of 

Indonesian grouper fish in 2017 reached US 

$ 16.42 million with a percentage increase of 

30.75% / year (Hamsah, 2018). One of the 

most popular grouper fish commodities for 

aquaculture is the cantang grouper 

(Epinephelus fuscoguttatus-lanceolatus). 

Cantang grouper is the result of a cross 

between tiger grouper and kertang grouper 

which has a better level of cultivation 

productivity than other types of grouper 

(Syakirin et al, 2018; Rahmaningsih and Ari, 

2016). 

The main problem in cantang grouper 

cultivation is the relatively slow growth rate 

of fish over a certain period of time 

(Rahmaningsih & Ari, 2013). This condition 

is possible due to differences in changes in 

the amount, time, type, and content of feed 

given (Usman et al., 2010; Sutarmat & 

Yudha, 2013). High levels of feed protein 

requirements and slow digestive physiology 

are also thought to be the cause of the slow 

growth rate of grouper (Usman et al., 2010; 

Yamin et al., 2009). 
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Feed is the main key that must be 

controlled in grouper cultivation (Gusman 
and Cahyadi 2015). To get around the slow 

rate of grouper digestion of feed, it is very 

necessary to add alternative feed ingredients 

as a way of efficiency. One of the ingredients 

that can be used as a feed additive element is 

mangrove pedada fruit (Gusman and 

Cahyadi, 2015). Mangrove pedada fruit 

contains active compounds such as alkaloids, 

flavonoids, tannins and saponins (Niken, 

2019). The results of previous studies also 

mentioned that mangrove pedada fruit is 

quite effective in increasing the growth of 

freshwater fish (Rajis et al, 2017; Gusman 

and Cahyadi, 2015). 

Based on the background explanation 

above, the purpose of this study was to 

evaluate the digestibility of feed and growth 

of cantang grouper fed artificial feed with the 

addition of pedada mangrove fruit extract. 

METHODS 

The research was carried out on 

November 15 - December 15 2022 at the 

Brackish and Sea Water Laboratory, Faculty 

of Fisheries, Pekalongan University. The 

tools used included 12 aquariums measuring 

40 x 25 x 25 cm, digital scales, DO meters, 

pH meters, refractometers, thermometers, 

scope nets, aeration kits, stationery, trays, 

spray bottles and a cell phone camera. The 

materials used in this study were cantang 

grouper, pedada mangrove fruit extract, 

brackish water, and pellet feed. 

The study used a completely 

randomized design with four treatments and 

three replications. The feed dosage used 

refers to the research results by Herlina and 

Widaryati (2020). The treatment arrangement 

is as follows : 

A  : feed without the addition of pedada  

  mangrove fruit extract 

B  : 5 ml/kg of pedada mangrove fruit  

  extract 

C  : mangrove fruit extract 10 ml/kg of  

  feed 

D : 15 ml/kg of pedada mangrove fruit  
   extract 

Parameter Test 

The indicators observed in this study 

included data on biomass growth rate, feed 

utilization efficiency (EPP), feed conversion 

ratio (FCR), survival rate (SR) and water 

quality. 

Growth Rate 

The growth of fish biomass is the 

difference in the total body weight of the fish 

at the end of rearing and the beginning of 

rearing which is calculated based on the 

formula introduced by Effendi, (1997) : 

W = Wt – Wo 

Explanation   :  

W  : Growth of biomass (gr) 

Wt  : Biomass final research (gr) 

Wo : Biomass early research (gr) 

Survival Rate 

The calculation of the survival rate or 

survival rate of fish is calculated based on the 

formula introduced by Effendi, (1997) : 

%SR = (Nt/No) x 100% 

Explanation : 

SR : survival rate (%) 

Nt : number of fish at the end of rearing  

No : number of fish at initial stocking 

Feed Conversion Ratio (FCR) 

Feed Conversion Ratio is the ratio of 

the amount of feed given to the meat 

produced. According to Effendi, (1997), FCR 

can be calculated using the following 

formula:   

FCR = F/(Wt-Wo) 

Explanation :  

F : The amount of feed given during the  

  rearing period (kg)   

Wt : Final biomass (kg)   

Wo : Early biomass (kg)  
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Feeding Efficiency 

Feeding efficiency can be calculated 
using the formula introduced by Afrianto and 

Liviawaty, (2005): 

 

Keterangan :  

EPP : Feeding efficiency 

Wt : Fish weight at the end study (gr) 

Wo : Fish weight at the start study (gr) 

F : The amount of feed consumed (g) 

Water Quality Parameters 

Water quality parameters observed 

during the study were salinity, temperature, 

pH and salinity. Furthermore, the results of 

the research data were tested statistically 
using SPSS ver 19.0 software. 

RESULT AND DISCUSSIONS 

Growth Rate 

Data on the average growth rate of 

cantang grouper reared during the study are 

presented in Table 1. Based on table 1, it can 

be seen that the growth of cantang grouper 

biomass has increased in each treatment. The 

best growth results were obtained in 

treatment D, with an average growth of 37.98 

gr and the lowest growth was in treatment A 

with an average weight growth of 17.59 gr. 

Table 1. Average growth of cantang grouper during rearing (gr) 

Replicate Treatment 

A B C D 

1 17.74 29.22 34.49 37.64 

2 17.13 30.83 32.04 39.51 

3 17.91 28.16 33.34 36.79 

Amount 52.78 88.21 99.87 113.94 

Average 17.59 29.40 33.29 37.98 

Stdev ± 0.41 ± 1.34 ± 1.23 ± 1.39 

Based on the results of the research in 

Table 1. it can be described that the addition 

of mangrove fruit extract has a very 

significant impact on increasing the 

metabolism of fish in consuming feed. The 

content of active compounds such as 

alkaloids, flavonoids, tannins, and saponins 

really helps the digestive system of fish 

(Niken et al, 2019). Alkaloid compounds in 

feed influence the digestive process of fish 

and increase appetite (Grandiosa, 2010). In 

addition, there are also flavonoid compounds 

that can act as antibacterial and speed up the 

digestion process of fish (Ghaliah and Quswa 

2016). 

The existence of a strong effect of 

giving mangrove pods to grouper feed was 

strengthened by the results of the analysis of 

variance which showed that there was a very 

significant effect of different feeding 

treatments on the growth of absolute biomass 

of cantang grouper (Table 2.). This means 

that statistically and correlatively, giving 

higher doses of mangrove extract will have a 

positive impact on increasing fish weight. 

The presence of active compounds such as 

saponins, alkaloids, flavonoids, tannins, and 

other mineral elements can act as 

immunostimulators in the immune and 

digestive systems of fish (Setiawan et al, 

2019; Rosnizar et al, 2015; Manurung, 2019, 

Astiyani et al , 2022). 
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Table 2. Analysis of Variety 

SK DB JK KT F test 
Concentrations 

5% 1% 

Treatment 3 684.10 228.03 168.46** 4.06 7.59 

Errors 8 10.83 1.35    

Amount 11 694.93     

Feed Convertion Ratio (FCR) 

Data for calculating the feed 

conversion ratio or FCR of cantang grouper 

during rearing are presented in Table 3. 

Based on the data obtained, the best FCR 

value of cantang grouper was obtained in 

treatment D with an FCR value of 1.10 and 

the lowest was treatment A (control) with a 

value of 1, 40. Feed Conversion Ratio (FCR) 

is a comparison between the amount of feed 

consumed and the increase in fish weight 

(Irawan et al., 2018). 

Table 3. Feed conversion ratio of cantang grouper (%) 

Replicate 
Treatment 

A B C D 

1. 1,47 1,24 1,13 1,11 

2. 1,31 1,21 1,19 1,10 

3. 1,42 1,25 1,16 1,10 

Amount 4,20 3,71 3,47 3,31 

Average 1,40 1,24 1,16 1,10 

Stdev ±0,08 ±0,02 ±0,03 ±0,01 

From the data in Table 3, it can be 

stated that the greater the fish biomass, the 

greater the feed conversion value, meaning 

that the efficiency of feed utilization is 

getting better (Harahap et al, 2019). The FCR 

value in this study was considered better than 

the results of research by Hendriansyah et al, 

(2018) on groupers, which obtained a feed 

conversion value of 1.27. The feed 

conversion rate is also largely determined by 

the size and condition of the fish 

(Rachmawati et al, 2019). 

The feed conversion value in the 

control treatment showed that the 

administration of this mangrove fruit extract 

was very efficient. The presence of 

compounds such as alkaloids, flavonoids, 

tannins which act as antioxidants and growth 

stimulators is considered quite effective in 

increasing the digestibility of fish (Sari et al, 

2015; Choobkar et al, 2017; Arief, 2013; 

Grandiosa, 2010). Fish growth will be faster 

if the feed given can be digested properly so 

that the energy used becomes more optimal 

(Prihandini and Umami 2022). 

Feed Efficiency  

Data on the efficiency level of feed 

utilization from the results of this study can 

be seen in Table 4. Based on existing data, 

the best feed efficiency value was obtained 

from treatment D with a value of 90.69% and 

the lowest efficiency value was treatment A 

with a value of 71.64%. According to 

Henditama et al, (2015), high feed efficiency 

means that the food that enters the fish's body 

is properly utilized in the body and vice 

versa. 
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Table 4. Feed efficiency cantang grouper (%) 

Replicate 
Treatment 

A B C D 

1. 68,18 80,52 88,39 90,11 

2. 76,30 82,63 84,36 91,31 

3. 70,43 79,68 86,51 90,66 

Average 71,64 80,94 86,42 90,69 

Stdev ±4,19 ±1,52 ±2,02 ±0,60 

The results of observations during the 

study showed a better average efficiency 

level of feed utilization than the results of 

research by Irawan et al, (2018), who 

obtained an feed efficiency value of 36.93. 

the presence of alkaloids, favonoids, tannins, 

saponins and several minerals plays an 

important role in increasing the efficiency of 

fish feed consumption (Grandiosa, 2010; 

Astiyani et al, 2022; Chilmawati, 2018). 

According to Linayati et al, (2022), 

flavonoids can act as an intake that supports 

the growth of various good bacteria, one of 

which is Lactobacillus. 

Treatments C and B experienced a 

decrease in feed efficiency because the doses 

used were less so that feed efficiency was not 

optimal. The higher the dose and content of 

antioxidant compounds will play an 

important role in the efficiency of feed 

utilization (Rosnizar et al, 2015). In addition, 

fish performance conditions also affect 

digestibility capacity and effectiveness in 

consuming feed (Manurung, 2019). 

Survival Rate 

Survival rate of fish during the study 

period can be seen in Table 5. Based on 

Table 5. It can be explained that the 

treatment with mangrove fruit extract had an 

impact on the survival rate of fish compared 

to fish that were not given treatment 

(control). The average survival value of 

groupers ranges from 75-97% (Rachmawati 

et al, 2019). 

Table 5. Survival Rate of cantang grouper (%) 

Replicate 
Treatment 

Total 
A B C D 

1 4 5 5 5  

2 5 5 5 5  

3 6 5 5 5  

Amount 14 15 15 15 59 

Percentage 93% 100% 100% 100%  

The average passing grade from this 

study is better than the results from Gusman 

and Cahyadi's (2015) study, which obtained a 

passing grade of 80%. Fish factors such as 

genetic heredity, metabolic and physiological 

conditions and environmental conditions are 

the main indicators that support a high fish 

survival rate (Kurniawan, 2011). Good water 

quality conditions will have an impact on 

better fish survival rates (Windarto et al, 

2019). 

Poor water quality conditions will 

result in higher levels of fish stress and cause 

death (Made et al., 2017). In addition, proper 
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and appropriate feeding also affects the 

survival rate of groupers (Irawan et al, 2018). 
The condition of healthy fish makes the 

metabolic rate active and the stress level 

decreases, so that it will reduce the impact of 

decreasing the survival rate due to death 

(Ismi, 2020; Astiyani et al, 2022). Fish are a 

type of biota that is very responsive to 

changes in environmental conditions that 

affect their body condition (Linayati et al, 

2021). This study literature is very 

description about pedada fruit to able for feed 

additive on aquaculture. 

Water Quality 

The results of water quality 

measurements during the study are presented 

in Table 6. Based on Table 6 data, it is known 

that the range of water quality parameters in 
all treatments is still within the proper range 

according to Firdaus et al, (2016), such as the 

water temperature during the study, which is 

between 28º - 30ºC, Water pH ranges from 

7.9 – 8.3, salinity ranges from 30-33 ppt and 

DO ranges from 4.9 to 6.7 (Ariadi and 

Mujtahidah, 2022). Water is a living medium 

that affects the growth and survival of fish 

(Sulmartiwi et al, (2022). The value of water 

quality can be determined by measuring 

changes in physics, chemistry and biology 

(Rahayu, 2009; Ariadi et al, 2022). 

 

 

 

 
Table 6. Water Quality 

Parameters 
Treatment 

Standart* 
A B C D 

DO (mg/L) 4.9-6.2 5.7-6.4 5.7-6.3 5.4-6.7 >4 

Salinity (ppt) 30-33 30-33 30-33 30-33 30-34 

Temperature (0C) 28-30 28-30 28-30 28-30 27-32 

pH 8.1 8.3 7.9 7.8 7.5-8.5 

*Firdaus et al, (2016) 

Fish survival at the end of the study was 

93 - 100% which means that the water quality 

was quite good for the survival of cantang 

grouper. Decreasing water quality can result 

in disease and fish death (Linayati et al, 

2022). The water quality parameters 

observed in this study include temperature, 

pH, and salinity, which are the main 

parameters in fish farming activities 

(Abdelrahman et al., 2019). 

Overall, the treatment of pedada 

mangrove fruit extract gave very positive 

progress on the growth of cantang grouper. In 

addition, the treatment of giving mangrove 

fruit extract to the pedada also had a good 

effect on the parameters of fish survival. The 

level of treatment in aquaculture activities 

can be said to be effective if it can have a 

chain effect on other cultivation parameters 

(Ariadi et al, 2019). The impact of effective  

 

treatment will also have an influence on the 

level of cultivation productivity and the 

estimation of the carrying capacity of 

cultivation (Ariadi et al, 2021; Wafi and 

Ariadi, 2022). 

CONCLUSIONS 

The conclusion from the results of this 

study was that the addition of pedada 

mangrove fruit extract at different doses had 

a very significant effect on growth, feed 

efficiency and feed conversion rate for 

cantang grouper with the best dose of 15 

ml/kg fee. 
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