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1. Project Title 

Effect of the dietary supplementation of selenium (Se) and zinc (Zn) nano-particles on the growth 

parameters of pangas (Pangasianodon hypophthalmus) in Bangladesh. 

2. Name of the Project Investigator and Co-Investigator 

A. Project Investigator 

Mohammad Mamun Chowdhury 

Professor & Chairman (Acting) 

Department of Fisheries 

Faculty of Biological Sciences 

University of Dhaka 

Cell: +8801713409375 

e-mail: mmchowdhury@du.ac.bd 

 

B. Project Co-Investigator 

Rokeya Akter 

Lecturer 

Department of Fisheries 

University of Dhaka 

Cell: +8801631857265 

e-mail: rokeya.muna@du.ac.bd 

 

3. Objectives of the project 

1. To synthesize nano-particles of selenium (Se) and zinc (Zn), 

2. To characterize the synthesized selenium (Se) and zinc (Zn) nano-particles, 

3. To formulate fish feed supplemented with selenium (Se) and zinc (Zn) nano-particles, and  

4. To identify the effect of supplemented feed on growth parameters of pangas such as Weight 

gain (WG), Specific Growth Rate (SGR), Feed Conversion Ratio (FCR), and length-weight 

relationship. 

mailto:rokeya.muna@du.ac.bd
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4. Expected outputs 

(A) Synthesized nano-particles of Selenium (Se) and Zinc (Zn), 

(B) Formulated fish feed that is supplemented with Se and ZnO nano-particles, 

(C) Identified effect of the supplemented feed on the growth performance, Specific growth 

Rate (SGR), Feed Conversion Ratio (FCR) of pangas (Pangasianodon hypophthalmus) 

fish in Bangladesh. 

5. Methodology 

5.1. Materials 

Selenium (Se), Zinc Nitrate salt (Zn(NO3)2), NaOH, leaf of Canna indica for green synthesis of 

ZnO, experimental fish pangas, basal feed, aquarium/ tank for fish culture, measuring scale, weight 

balance, tray, gloves, micro-oven, magnetic stirrer, furnace, burette, filtration paper etc. 

5.2. Synthesis of nano-particles of Selenium (Se NPs) and Zinc (ZnO NPs) 

Selenium will be purchased in the form of pellets (< 5 mm). For nanoparticle synthesis, a high-

energy ball milling (HEBM) technique with 300 rpm (rounds per minute) for 10 h at 28°C will be 

utilized by milling Se in tungsten carbide jars (250 ml) using hardened tungsten carbide (10 mm) 

balls in a planetary high-energy ball mill (Retsch, PM400) at 25 Hz at the nano-lab facility. HEBM 

will be used to synthesize the NPs as it renders high purity and productivity (Verma et al., 2018). 

For the synthesis of Zn nano-particles, freshly separated leaves of Canna indica will be used 

following the methods of Paul et al. (2025) in accordance with the previous method by Nadeem et 

al. (2024). In this method leaves will be washed to remove all the dirt and deionized water (DI) 

will be used for the final cleansing. The leaves will be then chopped and dried, and then a paste of 

the leaves will be prepared with the help of a mortar and pestle. 100 mL of DI will be taken in a 

beaker, and 5 g of leaf paste will be added by weighing. The leaf sample will then be heated at 60 

◦C on a magnetic stirrer for 1 h. The hot mixture will be cooled to room temperature, filtered, and 

winnowed out the extract. DI will be added, maintaining a 1:4 ratio, and 0.15 M of Zn(NO3)2.6H2O 

will be added to the solution. The solution will be put on a magnetic stirrer at 80◦C, and NaOH 

will be added until neutralization. Chemical precipitation will be settled under the beaker and 

washed several times during filtration. At last, the precipitate product will be oven-dried at 105◦C 
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for 1.5 h following a 4 h calcination in a muffle furnace at 500 ◦C, resulting in a white powder 

ZnO-NP.  

Zn(NO3)2.6H2O + 2NaOH =  ZnO + 7H2O + 2NaNO3 

5.3. Characterization and supplementation of Se NPs and ZnO NPs 

X-ray diffraction (XRD) analysis will be accomplished for the identification, purity check and 

quantitative assessment using an X-ray diffractometer (Paul et al., 2025). Surface morphology 

such as size and shape of the synthesized NPs will be characterized by field-emission scanning 

electron microscopy (FESEM) (Mahato et al., 2024; Paul et al., 2025). The nanoparticles will be 

mixed with deionized water and then the water will be mixed with the homogenized fish feed and 

sun dried (Hasan et al., 2025). Finally, supplemented fish feed will be applied during the culture 

to assess the growth performance of pangas fish. Feed will be stored at a temperature of 4-10oC 

for further use. 

5.4. Experimental challenge test with the supplemented feed 

Adult cultured pangas fish of approximately two months old will be selected for the experiment 

and those cultured fish will be fed with a protein-rich diet twice daily. A total of 250 fish will be 

selected for this study. The fish will be divided randomly into four groups depending on the type 

of feed provided: control (basal feed), the SeNP + basal feed group, the ZnONP + basal feed group, 

and the SeNP + ZnONP + basal feed group. The dosing concentrations of the nanoparticles used 

will be 2 mg SeNPs/kg basal feed, 2 mg ZnONPs/kg basal feed, and 1 mg/kg SeNPs + 1 mg/ kg 

ZnONPs in basal feed. The concentrations will be selected based on a concentration dependent 

toxicity analysis from literature review. The whole experiment will be performed in replicates. 

5.5. Analysis of growth performance  

Pangas fish toxicity will be observed by assessing the survivability (%) and any possible physical 

and biological alterations. The growth of the adult fish will be measured in terms of weight gain 

(WG). The total length (TL) will be measured from the tip of the anterior-most part of the body to 

the tip of the caudal fin. Analytical balance with a precision of 0.01 gm will be used to measure 

body weight (BW). The growth parameters such as Specific Growth Rate (SGR), Feed Conversion 
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Ratio (FCR), and length-weight relationship will be assessed. The length–weight relationship will 

be determined by linear regression analysis. 

Survival =
Final number of fish

Initial number of fish
∗ 100 

Weight gain =
Final Body Weight (FBW) − Initial Body Weight(IBW)

Initial Body Weight (IBW)
∗ 100 

Specific Growth Rate (SGR) =
(ln FBW − lnIBW)

Experimental period in days (T)
∗ 100 

Feed Conversion Ratio (FCR) =
Feed intake

Weight gain
∗ 100 

log(𝑊) = log(𝑎) + 𝑏𝑙𝑜𝑔(𝐿) 

Where, W= Weight, L= Length, log(a)= intercept, b= growth type (in isometric growth, b=3) 

5.6. Statistical Analysis 

Statistical analysis will be performed using the SPSS Statistical Software and Microsoft Excel. 

The data from the growth performance analysis will be reported as the mean ± SD for all 

experiments independently. One-way analysis of variance (ANOVA) will be performed to 

compare the differences in the respective mean values among the groups for all the assays. A p-

value of < 0.05 will be considered statically significant. 
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6. Major phases of the project with specific activities 

Phases Major activities 

1. Recruitment of Research 

Fellow (RF) 

Recruited 

2. Materials collection Purchasing 

3. Synthesis of Se NPs and ZnO 

NPs 

• Synthesis of Se NPs  

• Green Synthesis of ZnO NPs through trial and error 

4. Characterization Assessment of the size, size distribution and charge of 

synthesized nano-particles 

5. Feed formulation Supplementation of nano-particles with basal feed 

6. Application of supplemented 

feed 

• Experimental set of pangas culture 

• Use of supplemented feed in experimental set up 

• Length and weight measurement 

• Calculation of Weight gain (WG) 

• Calculation of Specific Growth Rate (SGR) 

• Calculation of Feed Conversion Ratio (FCR) 

• Correlation between length and weight  

7. Data analysis Statistical data analysis 

8. Reporting and result 

dissemination 

Finalize the report, poster presentation/ scientific 

manuscript, brief the findings. 

7. Detailed workplan (Gantt Chart) 

Major activities 1 2 3 4 5 6 

Literature review       

Procurement       

Synthesis & Supplementation of nano-particles       

Application of supplemented feed       

Data analysis       

Dissemination workshop       

Reporting       
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8. Logical frame work 

Narrative Summary Objectively 

Verifiable Indicator 

Means of 

Verification 

Important 

Assumptions 

Goal 

Sustainable fish 

production as a 

contribution to the food 

security  

 

Increased better 

quality feed and thus 

fish production  

 

Checking the data 

of growth 

performance 

 

Application of the 

suggested 

supplemented feed 

for fish production 

Purpose 

Formulating a 

supplemented feed for 

pangas fish  

 

Availability of the 

supplemented feed 

 

Checking the lab 

records 

 

Trained research 

personnel available 

throughout the 

project period 

Expected Output 

Synthesized nano-

particles of Se and Zn 

 

Formulated feed for 

pangas fish 

 

Better growth 

performance 

 

Knowledge 

dissemination 

 

Synthesized nano-

particles in the 

laboratory 

Formulated feed in 

the laboratory 

The data and the 

analysis output of 

growth will be 

recorded 

 

Visiting the 

laboratory and 

discussion with 

the project 

personnel 

Checking the 

results and records 

in the laboratory 

 

Proper surveillance 

of the culture area 

 

Availability of 

skilled personnel 

Workshop/seminar 

with the experts and 

stakeholders 

 

9. Modified Detailed Budget  

Categories 

Estimated Budget 

Quantity Amount (BDT) Total (BDT) 

A Honorarium of the Research Assistant 5 12 60000 

B Chemical purchasing - - 3000 

 Grand Total   63000 
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