


Effect of time on quantity of oil produced from Bagrus bayad
(Forskal, 1775): A study in processing efficiency 




ABSTRACT

This study investigated the effect of cooking duration on the quantity of oil extracted from Bagrus bayad. A total of eight (8) kilograms of fresh fish were cleaned (beheaded, degutted, fins removed, and thoroughly washed) before processing. The fish was divided into four equal treatments of 2 kg each. Each portion was cooked at a boiling point of 95°C–100°C using charcoal fire. The first treatment was cooked for 30 minutes, the second for 60 minutes, the third for 90 minutes, and the fourth for 120 minutes. Each treatment was replicated twice. Data collected were analysed using one-way ANOVA, and mean differences were separated using LSD at a 95% confidence level (P < 0.05). The highest oil yield (27.00 ml) was recorded at 30 minutes, followed by 23.50 ml at 90 minutes, 21.75 ml at 120 minutes, and the lowest (20.75 ml) at 60 minutes. Residue weight was also highest (635.00 g) at 30 minutes, decreasing progressively with longer cooking times: 620.00 g (60 minutes), 525.00 g (90 minutes), and 450.00 g (120 minutes). Based on these results, the study recommends a cooking time exposure of 30 minutes, as seen from Treatment 1, for use in fish oil extraction as it gave the best results of more pure oil extracted from Bagrus bayad, offering potential benefits for improving processing efficiency and optimising supply chain operations in fish oil production systems.
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INTRODUCTION

The FAO estimates that about one billion people world-wide rely on fish as their primary source of animal protein (FAO, 2000). Apart from the fish tissues (flesh) as food, other value can be derived from the other parts of fish, such as fish oil from the fatty glands of fish. For example, fish processing offcuts such as heads, viscera and skin are frequently discarded without realising its potential except some low level of value-addition in limited fields. Effective utilisation of these by-products through oil extraction not only enhances resource efficiency but also contributes to sustainable supply chain practices by reducing waste and adding value to the production process. This has significant implications for product development, local processing industries, and logistics planning in the fisheries sector. This aids the sustainability of food systems as achieving sustainable food systems is becoming a growing concern globally because of the numerous problems affecting the agricultural value chain (AVC) (Goma et al., 2024).

In nature, the most abundant lipids are the fats and oils and they supply energy for living organisms, as well as insulate or protect vital internal body organs, and transport fat-soluble vitamins through the blood. Hence, it is an essential nutritional requirement for human consumption. Oils sourced from animal bodies are referred to as animal oil. Fish oil (Fish liver Oil and fish body oil), dolphin oil etc. Fish oil is derived primarily from the fatty glands of fish. Examples of such is the dolphin oils, shark oils etc. “Fish oil was originally consumed to get enough vitamin A and vitamin D, which for many years have been known to be important micro-nutrients for the body’s normal functions (homeostasis). Fish oil is derived from the tissues of oily fish. It is recommended for a healthy diet because it contains the ω−3 fatty acids, eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), precursors to eicosanoids that reduce inflammation throughout the body” (Calder 2017). “Fish oils are required to be added in minute quantities for optimum health benefit, cellular metabolism and normal physiological functions” (Sau and Paul, 2004). “Scientists came to know about many benefits of fish oils in the early 1970s when Danish physicians observed that Greenland Eskimos had an exceptionally low incidence of heart disease and arthritis despite the fact that they consumed a high-fat diet. Intensive research soon discovered that two of the fats that they consumed in large quantities, EPA and DHA, were actually highly beneficial. Fish oil has numerous beneficial effects to human body. It prevents atherosclerosis, angina, heart attack, congestive heart failure, arrhythmias, stroke, and peripheral vascular disease. Clinical trials have shown that it is also effective in the treatment of many disorders including rheumatoid arthritis, diabetes, cancer etc,” (Connor and William, 2000). 


There are different methods of fish oil extraction, however, some of these methods are linked to several drawbacks, e.g., chemical solvent extraction still contains traces of hazardous chemicals, and the extraction process is not eco-friendly. Cold press renders a very low oil yield. Enzymatic and supercritical fluid extraction is associated with higher capital expenditures and, hence, is not cost-effective.

“The solvents Commonly used for extracting fats/oils include: acetone, alcohol (ethanol, isopropanol, methanol, and n-butanol), ether (diethyl ether, dioxane, isopropyl ether), halocarbons (dichloromethane, chloroform), hydrocarbons (benzene, hexane, isooctane, cyclohexane), or the mixture” (Susanti et al., 2014). Whereas Susanti et al. (2014) stated that “the oil solvents commonly used are acetone, ethanol, ethyl acetate, isopropanol, n-hexane”. “The selection of solvents is a determining factor for the success of fat/oil extraction. Factors that are taken into account in selecting solvents are selectivity, solvent boiling point, inert, polarity, solubility in water, non-flammable and inexpensive” (Sahriawati & Daud, 2016).

Due to this reason, the present research is focused on solvent-free, eco-friendly, and cost-effective methods for recovering fish oil (Ivanous et al., 2017, Ciriminna et al., 2019). In this regard, “wet rendering is gaining interest, which involves cooking fish biomass in water or steam to break the complex tissue and release the oil in free form. This oil is easily separated from the water and other fish solids. Cooking time and temperature can affect the yield and quality of fish oil during wet rendering” (Nasir et al., 2017). “Wet rendering is a system that leaves a high amount of moisture in the product until, or if, it is dried. It is most commonly applied today in the rendering of edible fats and oils and in the production of items such as partially defatted chopped beef or condensed beef. The earliest wet rendering system was an open kettle fired with wood or coal. Fat rising to the top was skimmed off for use” (Serena Lim, 2019).

[bookmark: _GoBack][bookmark: _Toc18839]“The bagrid catfish (B. bayad) have been identified as model species that could be used to not only understand biogeography, but also are important commercial fisheries species and candidates for aquaculture development in Africa. These species have high economic importance and market acceptability, in addition their wide distribution across the continent” (Alhassan and Ansu-Darko, 2011). These species are observed to have a wide range of natural distribution in all principal river-systems of Africa. They were reported in the Nile River, Lakes Albert and Turkana, Lake Chad, Niger. The habitats and habits of Bagrus fish are fairly similar to those of the Nile perch. 

STATEMENT OF THE PROBLEM 

Fishes are highly important in the development of Nigeria both economically and health wise as source of protein with low cholesterol level in the diets of many populace. Bagrus bayad is a common indigenous fish whose economic importance has not been fully harnessed nor commercialized despite the fact that they are readily available, abundant and cheap. A large gap exists for cost effective, efficient processing, time and yield base evaluation of oil extraction from the Bagrus bayad fish species.
[bookmark: _Toc15933]
JUSTIFICATION OF THE STUDY 

There is a need to explore the potential of fatty glands from indigenous fish species as viable sources of fish oil. Bagrus bayad, being abundant and locally available, sourced from inland water bodies and tributaries of the rivers Niger and  Benue, offers a cost-effective alternative to imported species, which are often expensive and scarce. Extracting oil from Bagrus bayad can improve local processing efficiency, reduce production costs, and support the development of a more sustainable and decentralised fish oil supply chain. This also has the potential to enhance income generation for local fisherfolk and processors.


SCOPE OF THE STUDY 
This study focuses on the extraction of oil from Bagrus bayad (Forsskål, 1775) using the wet rendering method. It investigates how varying cooking durations affect oil yield, with the goal of identifying the most efficient processing time. The study also considers the practical implications for small- to medium-scale fish oil production in terms of resource utilisation and processing efficiency.
[bookmark: _Toc1628]
OBJECTIVE OF THE STUDY 
The objectives of this study are to:
i. To extract oil from Bagrus bayad using wet rendering technique.
ii. To determine the quantity of oil produced at different cooking times.
iii. To identify the most time-efficient method of extraction for maximising oil yield and improving overall processing efficiency. 

MATERIALS AND METHODS 
[bookmark: _Toc2488]STUDY AREA
[bookmark: _Toc23981]This study was carried out at the Department of Fisheries Fish Preservation and Post harvest Unit, University of Maiduguri, Borno State, Nigeria.

PROCEDURAL METHODOLOGY 

Eight (8): kilograms of fresh sample of Bagrus bayad, clean tap water, plastic bowls, knife, cooking pot, charcoal, weighing balance, strainer, spoon, mesh, packaging bottles.
[bookmark: _Toc28591]
Eight (8) kilograms of fresh Bagrus bayad were purchased from custom market (Gomboru) in maiduguri, Borno State. The fresh fish were kept at room temperature for subsequent experiment.

Prior to the cooking of fresh fish for oil extraction, the fish was beheaded, degutted, the fins removed and washed with clean water to remove any sand and blood. The prepared fish was transferred into a clean cooking pot containing clean water for proper cooking after weighing. 

The prepared fish was weighed and transferred into a clean cooking pot filled with one liter of clean tap water. Local method of oil extraction was adopted in this study. Fire was generated using charcoal.

OIL EXTRACTION METHOD

The Eight (8) kilograms of the prepared fish were cooked separately that is the first treatment of two (2kg) was cooked for 30minutes, the second treatment (2kg) of  prepared fish was cooked for 60minutes, the third treatment (2kg) of prepared fish was cooked for 90minutes and lastly the fourth treatment (2kg) of prepared fish was cooked for 120minutes at a boiling point of 95°C - 100°C. Each treatment was repeated twice.

After cooking of the fish for some minutes, oil start forming at the surface and the fish settles at the bottom of the cooking pot. This process continued until when the carcass stops producing oil. The oil on the surface was collected using spoon into another cooking pot. The collected oil was heated again to remove (evaporate) any moisture in it. The packaging bottles was sterilized for 20minutes and the extracted oil was allowed to cool before measuring and pouring it into the packaging bottles. 
[bookmark: _Toc15605]
DRYING OF RESIDUES 
After the oil have been extracted from each treatment, the Residues collected were sun-dried for a day. 

[bookmark: _Toc14499]The sun-dried Residues was weighed based on each treatment using a weighing balance.

DATA ANALYSIS 
The data obtained from the study was subjected to one way analysis of variance (ANOVA) and the difference in mean were separated using LSD at 95% confidential level (P<0.05).

RESULTS 
Table 1 shows the effect of time on oil production in Bagrus bayad. The weight of Fish used for the extraction of the oil were one (1g) gram for each treatment. No significant variation (P<0.05) was observed in all the time used in the Extraction.

Quantity of oil produced was higher 27.00ml in quantity of oil produced at 30minutes followed by quantity of oil produced at 90minutes with a value of 23.50ml. Quantity of oil produced at 120minutes has a value of 21.75ml while least value of 20.75ml was produced at 60minutes. No Statistical difference (P<0.05) was recorded in the quantity of oil produced in the different time intervals.

Higher value of Residues of 635.00g was recorded in the oil produced at 30minutes followed by the values of 620.00g and 525.00g in oil produced at 60 and 90 minutes while least value was observed in 120minutes with a value of 450.00g. No Significant difference were seen in all the four treatments.

[bookmark: _Toc24555]
Table. 1: Effect of time on oil production in Bagrus bayad


	
	Time (minutes)

	
	30
	60
	90
	120
	SEM

	Weight of Fish(Kg)
	1.00a
	1.00a	
	1.00a
	1.00a
	0.00ns

	Quantity of Oil (ml)
	27.00a
	20.75a
	23.50a
	21.75a
	5.69ns

	Residues(g)
	635.00 a
	620.00 a
	525.00 a
	450.00 a
	149.58ns




DISCUSSION 

The results of the present findings indicates that, one (1g) gram of Bagrus bayad was used for the Extraction of oil in each  treatment. This one (1g) gram used differ with the findings of Suleiman (2022),  who used 0.5g in oil extraction from three different species of fish (Hydrocynus forskali, Clarias gariepinus and Mormyrops rume). The difference in the weight of the fish used could be attributed to the availability of the fish.

The higher quantity of oil obtained from this study which is 27.00ml was lower than the findings of  Abdullahi (2021), who produced oil from two species of fish (Hydrocynus forskali and Brycinus nurse) and obtained the highest quantity of 420ml from Brycinus nurse. The lower value of oil produced from this study could be as a result of the difference in the time of the oil extraction.

Similar research  carried out on the Extraction of oil from two wild species of Catfishes Clarias angularis and Hetebranchus longifilis reported that the quantity of oil produced from both Heterobranchus longifilis and Clarias angularis as 15.33 and 14.83ml was lower than the quantity of oil produced in the recent findings (Chigbo et al., 2018). This could be attributed to the difference in the specie of the fish. 

[bookmark: _Toc16249]Higher value of Residues of 635.00g was observed in the oil produced in 30minutes. The least value of 450.00g was observed in oil produced at 120 minutes. The least  value of Residues obtained from this study could be attributed to the high percentage of oil than flesh in that treatment.

CONCLUSION

Fish oil can be extracted from whole fish, trimmings, and other by-products generated during fish processing. The duration of heat exposure plays a critical role in determining the quantity of oil recovered from the fatty tissues. Among the treatments examined, the highest oil yield was obtained in Treatment 1, where the fish was cooked for 30 minutes before sedimentation, decantation, and evaporation. This result highlights the importance of optimising processing time to improve oil yield and overall processing efficiency.
[bookmark: _Toc31951]
RECOMMENDATION 

This study recommends a 30-minute cooking duration for oil extraction from Bagrus bayad, as it produced the highest oil yield with minimal energy input. Efficient timing in the heating process not only enhances oil recovery but also contributes to improved processing efficiency, reduced operational costs, and better resource utilisation—factors essential for strengthening local fish oil production and supply chain effectiveness.
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