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Abstract 

This experiment was conducted by using natural bioactive additive from sugarcane 

plant (Saccharum officinarium) named as ‘polyphenol’ has the potential to replace 

some of the functions of feed additives as it contains antioxidants, minerals, nutrients 

and essential amino acids. The experiment was done in cages where Pangasius 

(Pangasianodon hypophthalmus) were stocked in 16 cages at 50 fish per cage. A 

trade product named as Polygain extracted from Saccharum officinarium which 

contain polyphenol was provided to the fishes by mixing it with the feed ingredients 

at different concentration (0% polyphenol [T0], 0.2% polyphenol [T1], 0.4% 

polyphenol [T2] and 0.6% polyphenol [T3]). Initial average weight of the fish was 

4.74g which had an average length of 5 cm. Final sampling showed that the average 

weight of individual treatment were T0 (39.93±0.75 g), T1 (53.61±7.88 g), T2 

(43.77±2.66 g) and T3 (45.14±3.04 g). Average length of fish was increased which fed 

with T1 [(18.63±0.95) cm] treated fish than the T0 (17.1±0.08 cm), T2 (17.8±0.36 cm) 

and T3 (17.98±0.39 cm) treated fish. Among the four treatment, T1 showed better 

growth [(53.61±7.88) g] than the control [(39.93±0.75) g] (p<0.05). T1 had lower 

FCR (1.49) than that of control (2.00). The present study revealed that polyphenol 

containing diet can improve the growth performance of Pangasius fish. 
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Introduction 

Fish play a crucial role in the diet of Bangladeshi people by providing more than 60% of 

animal protein consumption. Fish (including shrimp and prawn) is the second most valuable 

agricultural crop, and its production contributes to the livelihoods and employment of millions 

(Belton and Little 2011). The fisheries sector of Bangladesh has been growing at a rate of 5.43  
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percent since the last ten years (DoF 2017). Bangladesh ranked 5th position as aquaculture 

producing country in the world (FAO 2016).  Bangladesh is one of the most suitable countries 

in the world for freshwater aquaculture in rural areas, because of its’ so many resources and 

climate that supports agriculture. Pangasius farming has achieved descent attention for supply 

of protein, increase income and employment opportunity. Pangasius can be stocked at a much 

higher density in ponds compared to other cultivable species. Disease is the main constrain to 

improve the aquaculture production including Pangasius culture where higher stocking density 

is maintained. To get rid of the diseases many aquaculture drugs have been used. The excess 

application of these antibiotics is detrimental for human consumption (Serrano 2005). But 

there are strict regulations on the application of antibiotics and chemotherapeutics in aqua 

feeds because of presence of antibiotic resistance bacteria has adversely affect both freshwater 

ecosystem and human health (Lim et al. 2013). Many countries have made hard and fast rules 

to remove aqua drugs from fish feeds. Removing antibiotic means the capabilities of antibiotic 

must be replaced by some natural additive. Natural bioactive additives from plants such as 

'hopehpylop' have the potential to replace some of the functions of these additives. Polyphenol 

is secondary plant metabolites from sugarcane plants (Saccharum officinarium) which have 

been shown to exert anti-oxidative and anti-inflammatory effects of poultry. Polyphenol is rich 

in minerals, nutrients  dla anti-bacterial properties. The present study aimed at assessing the 

effects of polyphenol on growth performance (growth, FCR, specific growth rate and condition 

factor) of Pangasius. 

 

Materials and Methods 

The present study was done to determine the effect of bioactive compound on farmed 

Pangasius . To do so, following procedures were followed: 

 

Study area 

The current experiment was conducted from August to November, 2017 at the Fish Farm 

named as Halda Fisheries Ltd. situated at Potenga, Chittagong. 

 

Making of cages for ‘Pangasius’ culture 

The experimental Pangasius has been cultured for 4 months in 16 cages in a rectangular pond 

which covers 43 decimal areas. Four different treatments have been applied where each 

treatment requires 4 cages for replication. The materials such as plastic drum, net, pipe, float 

were collected from local market. The sizes of the cages were 26 feet × 13 feet.  

 

Experimental diet preparation 

The feed which were applied in the cages as treatment was prepared in a feed mill of “Halda 

Fisheries Ltd.” by adding appropriate amount of Polygain from sugarcane plant (Saccharum 

officinarium). Polygain contains natural polyphenol. The polyphenol content of “Polygain” 

used in the study was 30.40g/kg. The experiment was conducted with four treatments where 

each treatment replicated four times. The treatments were: 
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1. 0% polygain denoted as T0 (Control regarded as without ‘Polygain’) 

2. 0.2% ‘Polygain’ denoted as T1 (60mg polyphenol/kg feed) 

3. 0.4% ‘Polygain’ denoted as T2 (120mg polyphenol/kg feed) 

4. 0.6% ‘Polygain’ denoted as T3 (180mg Polyphenol/kg feed).  

 

The analysis of proximate composition of experimental diet was done in “Nutrition 

Laboratory” of the Faculty of Fisheries, Chittagong Veterinary and Animal Sciences 

University according to standard methodology. The feed formulation and proximate 

composition of experimental diets are shown in Table 1 and Table 2.  

 

Table 1: Feed ingredients with their inclusion level 

Ingredient Inclusion (%) 

Fish Meal 40% 18.75 

Fish Meal 60% 18.75 

Soya bean Meal 10 

Meat & Bone Meal 15.63 

Rice Bran 10.63 

Wheat Bran 11.25 

Mustard Oil Cake 6.25 

Maize 5 

Wheat Flour 3.75 

Total 100 

Additives 

DCP 0.5 

Pellet binder 0.5 

Soybean oil 0.5 

  

Table 2: Proximate composition of feed 

Name Percentage (%) 

Moisture 14.91 

Crude protein 35.41 

Crude lipid 8.82 

Ash 22.4 

 

Experimental design  

The statistical design used for the experiment was completely randomized design (CRD). For 

the continuation of experiment, 16 cages were set in the pond where individual cage was 

stocked with 50 Pangasius fingerling (Table 3).  
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Table 3: Layout of the experiment showing the distribution of ‘pangasius’ in cages and the 

applied treatments 

 
Dietary treatment  

groups 

Treatment × Replication      

(Tn× Rn) 

No. of fishes per cage Total no. of fish per 

treatments 

To  

(0% ‘Polyphenol’) 

T0R1 50 200 

T0R2 50 

T0R3 50 

T0R4 50 

T1  

(60 mg ‘Polyphenol’/kg 

feed) 

T1R1 50 200 

T1R2 50 

T1R3 50 

T1R4 50 

T2  

(120 mg 

‘Polyphenol’/kg feed) 

T2R1 50 200 

T2R2 50 

T2R3 50 

T2R4 50 

T3 

 (180 mg 

‘Polyphenol’/kg feed) 

T3R1 50 200 

T3R2 50 

T3R3 50 

T3R4 50 

Grand total 800 

 

Sampling  

Sampling of the experimental fish was done in regular interval of one week. Sampling acts as 

important tool for checking the growth performance of fish and also adjusting the feeding rate 

and feeding frequency to their body weight. Growth of fish in each sampling was taken by 

weight of fish where weight of sampling fish was taken by using a weight machine ( RADAG-

AS 220.R2) and length of fish was taken by using measuring scale. 

 

Calculation of growth indices 

The following parameters were calculated: 

Feed conversion ratio (FCR) =  

Specific growth rate (SGR) = *100 

Condition factor (CF, %) =  * 100 (Fulton, 1902) 
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Proximate composition analysis 

The proximate compositions of the experimental diet were done in “Nutrition Laboratory” of 

Faculty of Fisheries, Chittagong Veterinary and Animal Sciences University. Protein was 

determined by Kjeldahl apparatus (Distillation unit: VELP-UDK 129; Digestion unit: VELP-

DK 20/26), lipid by digital soxhlet apparatus (FoodALYT RD 40), ash content by muffle 

furnace (Nabertherm-L9/13) and moisture content by hot air oven (BINDER-ED115). 

 

Data analysis 

Data were analyzed by using Microsoft Office Excel-2007, USA and IBM SPSS Statistics 23 

Version. Data were analyzed by one-way analysis of variance (ANOVA) followed by Tukey’s 

post hoc test to assess statistically significant differences among the control and different 

treated values. Statistical significance was set at P < 0.05.  

 

Results 

Effects of polyphenol on fish weight and length 

Sampling was done in regular interval of one week and total 16 sampling were performed in 

four months. The initial average weight of the fish was 4.74g and average length was 5cm. 

Final sampling showed that the average weight of each treatment such as T0, T1, T2 and T3 were 

39.93(±0.75)g, 53.61(±7.88)g, 43.77(±2.66)g and 45.14(±3.04)g, respectively and average 

length were 17.1(±0.08) cm, 18.63(±0.95) cm, 17.8(±0.36)g and 17.98(±0.39)cm, respectively.  

The above findings can be concluded as the fish provided with ‘T1’ feed have higher growth 

performance in terms of weight (Fig. 1) and length (Fig. 2) in comparison with other 

treatments (Photograph 1). Among dietary treatment, significant difference between the 

treatments (p<0.05) was observed for final weight and final length. Weight and length were 

significantly higher in fish fed with T1 treated feed when comparing with other treatments (Fig. 

3 & 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 1: Comparison among T0, T1, T2 and T3 treatment group  
 

T0 T1 T2 T3 
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Fig. 1: Growth trend chart in g of pangasius over 16 weeks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Growth trend chart in cm of pangasius over 16 weeks   
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Fig. 3: Effects of polyphenols on weight of fish body (Mean ± SD) after 4 months. Values 

accompanied by different letters are statistically significantly different (p < 0.05, n=4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Effects of polyphenols on length of fish body (Mean ± SD) after 4 months. Values 

accompanied by different letters are statistically significantly different (p < 0.05, n=4) 
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Condition factor 

The values of condition factor found in the present study were 0.65±0.004, 0.83±0.033, 

0.78±0.011 and 0.78±0.043 in T0, T1, T2 and T3, respectively. Higher K was found in T1 than 

the T0, T2 and T3. But no significant difference was observed among treatments (Fig. 5) 

(P<0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Effects of polyphenols on condition factor (Mean ± SD) after 4 months. The condition 

factor of fishes of T1, T2 and T3 were compared to the control group 

 

Specific Growth Rate 

The SGR values were 1.9±.016, 2.16±0.13, 1.98±0.05 and 2.01±0.06 for T0, T1, T2 and T3 

respectively. Among dietary treatment, significant differences (p<0.05) were observed   (Fig. 

6). 

 

Feed Conversion Ratio (FCR) 

Experimental feed showed byst FCR (1.49) in 0.2% polygain treated fyya, whereas the FCR 

value of 0.4% and 0.6% polygain treated fish were 1.83 and 1.77, respectively. It reveals that 

polyphenol treated feed showed better FCR performance than control feed (2.00) (Table 4). 
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Fig. 6: Effects of polyphenols on specific growth rate (Mean ± SD) after 4 months. Values 

accompanied by different letters are statistically significantly different (p < 0.05, n=4) 

 

Table 4: FCR value of different experimental feed 

Treatment FCR 

T0 2.00 

T1 1.49 

T2 1.83 

T3 1.77 

 

Discussion 

After completion of the experimental period, better growth performance both weight 

(53.61±7.88g) and length (18.63±0.95cm) was found in 0.2% polygain (60mg polyphenol/kg 

feed) treated fish. The research showed that the difference in weight and length of the fishes 

among various treatments was significant (P<0.05) throughout the culture period. Significantly 

higher (P<0.05) weight was observed by the fishes of T1, T2 and T3 groups. Average weight of 

fishes of control group was lower than other three groups (T1, T2 and T3). However, fishes of 

T1 treated feed showed highest final weight at the end of the experiment.  No feed residues 

were left in polyphenol treated fish than the control. Polyphenol seems to be acting as an 

attractant. Using polyphenol removes the fishy odor of fish meal used in formulating feed and 

creates a fresh smell in it. All fish were attracted to the feed, fighting and splashing to consume  
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the feed containing polyphenol than the control. It showed to enhance feed consumption which 

ultimately increase the survival rate and also responsible for reducing wastage of feed. The 

growth of fish is directly dependent on feed composition and quality. Significantly higher feed 

consumption was observed by the fishes of T1, T2 and T3 treatment fishes. Feed intake by the 

fishes of control group was lower than other three groups (T1, T2 and T3). However, fishes of 

T1 treatment exerted highest feed consumption. A few studies have been made on the effect of 

polyphenol in fish and fish feed. But a large number of studies have been made on poultry and 

other animals. Gessner et al. (2013) observed a significantly improved feed conversion ratio 

and similar to Sehm et al. (2006) an increased villus height: crypt depth ration in the 

duodenum. This is in agreement with a broiler study of Viveros et al. (2010) who observed an 

increased villus height in the small intestine by feeding polyphenol-rich products of wine/grape 

juice processing. It is assumed that an increased villus height leads to an improvement of 

digestive and absorptive functions of the intestine as a result of increased absorptive surface, 

expression of brush border enzymes and nutrient transport systems (Caspary 1992). During the 

study period, no disease outbreak was observed and no mortality was observed. The weather 

condition was unsuitable for several periods of the culture period. The fishes struggled against 

the rough weather and remain alive as well as disease free. This may happen because of 

polyphenols as it helps to build strong immune system in animals which help them to sustain 

in rough weather. Magrone et al. (2016) attempted to administration of a polyphenol enriched 

feed to farmed sea bass which suggest that Polyphenol create lower levels of intestinal pro-

inflammatory cytokines helping as an expression of a robust and protective adaptive immune 

response. Kousoulaki et al. (2015) performed an experiment of nutritional requirements, feed 

management and farming protocols of European sea bass. His study summarizes that, 

replacement of fish meal in formulating balanced diet by a variety of plant-based ingredients 

showed better growth potential. In mice receiving oral treatment with polyphenols rich extracts 

from date palm tree, an increment of the immunecompetent cells, including T helper 1 (Th1), 

natural killer (NK), macrophages and dendritic cells (DCs) in both Peyer’s patches and spleen 

(Karasawa et al. 2011) was observed. Similar effects were obtained in response to treatment of 

aged rats with polyphenols from Cassia auriculata, increasing splenic T and B cells (John et 

al. 2011). Baur et al. 2006; Aguirre et al. 2014, conducted a research where they found that the 

polyphenols are most promising than the other secondary plant metabolites because it has anti- 

oxidative and gene regulatory properties.  Polyphenols are act as anti-inflammatory both 

in vitro and in vivo. It inhibits the activation of nuclear factor kappa B (NF-κB) and also able 

to induce antioxidative and cytoprotective effects by inducing nuclear factor’ (Tangney and 

Rasmussen 2013). Polyphenols supplementation has potential benefit for athletes helpful to 

exercise performance or oxidative damage (Kathryn et al. 2014).  

 

The condition factor of a fish acts as indicator of health status of fish including physical, 

chemical and biological condition. The values of condition factor were .65±.004, .83±.033, 

.78±.011 and .78±.043 in T0, T1, T2 and T3, respectively. But among treated fish had no 

significant relation (p<0.05). According to Datta et al. 2013, condition factor of greater than 

one showed the well being of fishes fed with different experimental diets. The values of ‘K’ in 

higher in T1 than the T0, T2 and T3 suggesting that fish fed with diet containing 0.2 % Polygain  
 

http://onlinelibrary.wiley.com/doi/10.1111/jpn.12579/full#jpn12579-bib-0013
http://onlinelibrary.wiley.com/doi/10.1111/jpn.12579/full#jpn12579-bib-0002
http://onlinelibrary.wiley.com/doi/10.1111/jpn.12579/full#jpn12579-bib-0169
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(60 mg polyphenol/kg feed) were much more cherished and healthy than the fish fed with 

other treated diet.  

 

The SGR values were recorded in present study were 1.9±0.016, 2.16±0.13, 1.98±0.05 and 

2.01±0.06 in T0, T1, T2 and T3, respectively. The higher specific growth rate is an indication of 

higher growth performance. Though Thai Pangus and rohu has different feeding habits, it has 

been seen that these species mostly prefer balanced diet (DoF 2000). Higher SGR were found 

in 0.2% Polygain (60mg polyphenol/kg feed). Among dietary treatment, significant differences 

(p<0.05) were observed.  

 

FCR acts as an indicator, indicating how efficient a feeding strategy. Fishes of 0.2% Polygain 

(60mg polyphenol/kg feed) showed better feed conversion ratio (1.49) than other treatments 

such as 0.4% polygain (1.83) and 0.6% polygain (1.77). Polyphenol treated feed showed better 

FCR performance than control fish (2.00). As the FCR value is calculated to be low in T1, it 

can be concluded that using 0.2% of polygain in fish feed will be cost effective for the farmers. 

Plant extract  as phytogenic  products  in  broiler  diets named as black-cumin used  in  poultry 

feed  which has  significantly  increased body  weight and reduced  FCR without  any harm 

effects on  feed intake (Khalaji et  al. 2011). 

 

Addition of polyphenols in fish feed is safe for the consumer. Phenolic compounds have been 

of increasing interest to science and food industry for their beneficial health effects. 

Epidemiological data have related a high intake of phenolic-rich food to a decreased rate of 

chronic diseases such as diabetes, cardiovascular diseases, Alzheimer’s disease, Parkinson’s 

disease, and inflammation (Bravo, 1998). So, using polyphenols in fish feed may ensure the 

better profit for the farmer as well as food safety for the consumers. 

 

Conclusion 

Pangasius contributes a major part in our aquaculture production. A large number of people 

who lives from hand to mouth depend on this fish to fulfill their protein demand as the fish is 

cheap compared to other species of fish. Pangasius fish can be stocked at higher density 

therefore useful for the poor farmers to benefit easily. The research showed the polyphenol has 

potential role in the growth performance of farmed Pangasius. Further research can be 

conducted on the effects of polyphenol in different fishes as well as effect of polyphenol in fish 

muscle. This type of research work will be a new dimension for improving fisheries industry in 

Bangladesh. 
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