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STUDIES ON THE FATTY ACID PROFILE OF SOME FERAL AND CULTURED CATFISH SPECIES IN NIGERIA.



[bookmark: _GoBack]ABSTRACT
The fatty acid profile of feral and cultured Heterobranchus longifilis, Clarias gariepinus and feral Chrystichthys nigrodigitatus were determined. Three adult fish each of Heterobranchus longifilis and Clarias gariepinus were procured from Oguta lake in Imo State and Azuberth Research Complex at Industrial Cluster Naze, in Owerri west Loca Government Area, Imo State, while Chrystichthys nigrodigitatus were obtained from Afikpo Ebonyi State. The fish samples were analyzed in the laboratory to determine the, fatty acid profile using recommended standard methods by AOAC. Data obtained were then subjected to statistical analysis and means separated for comparison. Thirteen fatty acids were obtained in all the treatments (H. longifilis, C. gariepinus and C.m nigrodigitatus both culture and wild respectively. Myristic, lauric, stearic and palmitic acids were the saturated fatty acid found. While Linolenic acid, Tetracopentaenoic, Linoleic acid, Arachidonic acid, Cervonic acid Oleic acid, Dihomo-linoleic, Linolenic acid and Eicosapentaenoic acid are the unsaturated fatty acid. However, Linoleic acids (C18:2) had the highest concentration (28.160%) in wild H. longifilis follows by cultured C. gariepinus (15.668%). Generally, when pooled together for each fish species unsaturated fatty acid had far higher percentage concentration than saturated fatty acids. The presence of linoleic acid (Omega fatty acid) in high amount in all the treatments is an indication that fish oil is an excellent source of polyunsaturated fatty acid that the body cannot synthesized and must require in their diet hence, making fish a must for human consumption. Though saturated fatty acids were present but the concentrations of beneficial unsaturated fatty acids far outweigh the presence of the low concentration of saturated fatty acids.
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INTRODUCTION	
Background information of the study
Fish is an important food for 400 million Africans, contributing essential protein, minerals and micronutrients to their diet. Despite the high dependence on fish as a source of animal protein, fish demand consumption in Nigeria stands at 1.4 million metric tons (Onyekuru et al, 2019), to satisfy the dietary requirement of its citizens but the total aggregate domestic fish supply from all sources (capture and culture fisheries) is less than 0.7 million metric tons per annum. Nigeria has to import about 0.7 million metric tons of fish valued at about $500 million annually to augment the shortfall. Increasing the aquaculture production is clearly needed to meet this demand but despite this, demand for fish consumption exceeded the supply thereby making Nigeria one of the major importers of fish (Issa et al 2022).
In Nigeria catfish of the family Clariidae have adapted to nearly all parts of the country, with steady rise in its culturing in recent years. This has resulted in the growth of aquaculture in the country (Oresegun et al., 2007). This is largely due to the environmental friendly nature of these species coupled with its resistance to adverse conditions (Osibona et al.,2006)
Fish and meat are the chief sources of animal protein in the diets of many communities in Nigeria. In fact, fish is fast becoming the major source of animal protein due to the stability and lower cost compared to meat. Demand for fish is increasing due to a high population growth rate (Adeyeye, 2009). Demand for fish products was reported to have doubled as other animal protein sources are becoming costlier due to pressure on demand by the ever increasing population (Ojo and Fagbenro, 2004) and occasion to the current Fulani herdsmen and farmer crisis all over the country Nigeria. Fish muscle contains significantly low lipids and high water quantities compared to that of beef or chicken and is favored over other white or red meats (Nestel, 2000).
Lipids from fish are well known as a rich source of long-chain n-3 polyunsaturated fatty acids (LC n-3 PUFA) such as eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) which cannot be synthesized by humans and commonly obtained from the diet (Alasalvar et al., 2002).
Fatty acid consists of a hydrocarbon chain (CH2) with a carboxyl group (COOH) at one end and a methyl group at the other. Fatty acids are classified as saturated or unsaturated depending on presence or absence of double bonds and consequently, number of hydrogen atoms present (Khawaja et al., 2014). Saturated fatty acids have the maximum number of hydrogen atoms and therefore no double bond, while polyunsaturated fatty acids contain two or more double bonds. The polyunsaturated fatty acids are termed as Omega 3 and omega 6 fatty acids depending on the position of first double bond in the hydrocarbon chain, and are required for human nutritional benefits (Osman et al., 2001).
The body can synthesize most of the fats it needs from the diet. However, two essential fatty acids, linolenic and linoleic acid cannot be synthesized in the body and must be obtained from food. These basic fats, found in plant foods, are used to build specialized fats called omega-3 and omega-6 fatty acids. Omega-3 and omega-6 fatty acids are important in the normal functioning of all tissues in the body.
Deficiencies in these fatty acids lead to a host of symptoms and disorders including abnormalities in the liver and the kidneys, reduced  growth rates, decreased immune function, depression, and dryness of the skin. Adequate intake of the essential fatty acids results in numerous health benefits. Documented benefits include prevention of atherosclerosis, reduced incidence of heart disease, stroke and relief from the symptoms associated with ulcerative colitis, menstrual pain and joint pain. Omega-3 fatty acid levels have also been associated with decrease in the risks of breast cancer. In an ecological study conducted, fish consumption was associated with a reduced risk from all ischemic heart disease and stroke mortality across 36 countries (Zhang et al., 2002). Polyunsaturated fatty acids from fish have been reported to have preventive and/or curative effects for several diseases including arterial hypertension, cancers and inflammatory diseases (Turkmen et al., 2005). It may also aid in lowering the risk of Dementia, 
The essence of this research work is to analyze the differing composition of these fatty acids in captured and cultured catfish (Clarias gariepinus and Heterobranchus longifilis and to ascertain the suitability of these variations in the diet of the target populace. Lastly, to give a confirmed information for proper guidance of the general populace
This work will in no small measure add to the existing knowledge and work done by other authors in this area of comparative fatty acid profile of captured and cultured fishes.

MATERIALS AND METHODS
[bookmark: _Hlk100153418]Sample Collection
Freshly harvested samples of experimental fishes Clarias gariepinus and Heterobranchus longifilis wasbrought from Oguta Lake in Oguta Local Government Area, and the culture fish of Clarias gariepinus and Heterobranchus longifilis were bought from Azuberth Research complex at Industrial Cluster Naze in Owerri West Local Government both in Imo State, Nigeria. Chrystichthys nigrodigitatus on the other hand were source from a local fisherman in Ebonyi State. The fishes were transported life except for Chrystichythys nigrodigitatus that were transported with iced in an insulated container to Springboard Research Laboratory Rd 3, House 1, Udoka Housing Estate Akwa, Anambra State, for the analysis.
Fatty acids analysis
The fats were converted to free fatty acids by saponification. The fatty acids were converted to their methyl esters and into heptane. Internal standards were used for estimation of actual fatty acids present in the fat. Identification/quantification of fatty acids was achieved by gas chromatography, the former being resolved by elution times. The analysis was carried out by a commercial analysis laboratory (Springboard Research Laboratory Rd 3, House 1, Udoka Housing Estate Akwa, Anambra State

RESULT AND DISCUSSION
Table 1. Mean fatty acid profile of feral and culture catfishes fish samples 
Treatment
Parameters Names 		HW		HC		CW		CC		CH
C18:3	Linolenic acid		8.981c		9.315b		7.353d		10.081a		7.940cd
C14	Myristic acid		0.242e		1.325c		2.242b		0.720d		3.424a
C12	Lauric acid		4.304a		2.833b		2.546c		2.414c		1.258d
C24:5	Tetracosapentaenoic	2.211c		4.031b		2.304c		5.513a		2.212c
C18:2	Linoleic acids		28.160a		13.333d		12.484e		15.668c		23.645b
C20:4 	Arachidonic acid	4.750b		4.160b		9.066 a 		4.188b		4.437b
C22:6	Cervonic acid		3.716d		8.480b		7.239c		9.431a		3.759d
C18:1	Oleic acid		10.339b		8.136c		10.654b		8.470c		23.924a
C20:2	Dihomo-linoleic		2.874b		3.735a		0.084d		3.116a		0.555c
C18	Stearic acid		14.422a		12.113b		10.131c		9.014d		9.208d
C20:3	Linlenic acid		2.645c		4.291 a		0.006d		2.880c		3.270b
C16	Palmitic acid		3.133c		3.727c		2.001d		4.034 b		5.606a
C20:5 Eicosapentaenoic acid	14.791a		6.790d		12.715b		4.229e		11.676c

Lines within the rows, having the same super script does not differ significantly (P>0.05)
(HW: Heterobranchus wild,HC: Heterobranchus culture, CW: Clarias wild, CC: Clarias culture,CH: Chrystichthys.)

Table 2. Percentage total occurrence of fatty acid in sample fishes
Treatments
Parameters		HW		CW		CH		HC		CC
Saturated		22.101a		16.920c		19.496b		19.998b		16.182c
Unsaturated		78.467b		61.905e		81.418a		62.271d		63.576c
Lines within the rows, having the same super script does not differ significantly (P>0.05)
(HW: Heterobranchus wild,HC: Heterobranchus culture, CW: Clarias wild, CC: Clarias culture,CH: Chrystichthys.)

The fatty acid composition of feral and culture catfish sample of Heterobranchus, Clarias and Chrystichthys shows significant different. A total of 13 fatty acids were identify in Heterobranchus, Clarias and Chrystichthys among which Linoleic acid (C18:2) unsaturated fatty acids was predominant in all the sample fishes both feral and culture with Heterobranchus wild having the highest value (28.160), which shows significant difference (P>0.05) among the treatments. Among the saturated fatty acid, Stearic acid(C18) was predominant in Heterobrachus wild (HW) with a value of 14.422 which shows slight significant different between the treatment. This is related with the results recorded by Ackman, (1989) who observed that stearic acid C18:0 was a key metabolite in fish which level was not influenced by diet (Abiodun – solanke et al., 2016).
Similar studies performed on tropical (Clement and Leveli, 1994) and Temperate (Ahlgran et al 1996) for Clarias gariepinus shows the dominance of these fatty acid in the tissues of fish (Ibhodon et al 2015), several authors (Turnel et al., 1990) have concluded that fatty acid profile in fish reflect the diet of the animals. Although there is significant difference (P>0.05) in mean reading for both wild and culture of the same species using T. test, individual fatty acid composition is differed in each samples.

Linoleic acid (18:2), a poly unsaturated fatty acid which cannot be synthesized by human was dominant in Heterobranchus wild (HW) 28.160 and shows significant different (P>0.05) with the rest of the sample. Ibhadon et al 2015 report that stearic acid is a precursor for oleic acid, this was observed in this study as samples with low stearic acid had high values of oleic acid and vis-visa.  
All samples had low amount of Myristic acid which is commonly found in plant oil, dietary fat and marine animals which is in line with Ibhadon et al 2015. Generally, it is evident from this study that the culture species has more unsaturated fatty acid than the wild species which shows significant difference (P>0.05) which is an indication of a good oil contrary to the report of Anisulowo (2012) that says that catfish especially the culture one has bad oil.

Conclusion
From the result of the experiment gathered in table 1 and 2 above on the nutrient profile of feral and culture catfish, it is crystal cleared that catfish of Heterobranchus longifilis, Clarias gariepinus and Chrystichthys nigrodigitatus  wild have a slightly significantly difference from the cultured one in fatty acid profile and they are all within the recommended values reported by several author in the past, hence the notion that catfishes especially the cultured one has bad oil should be discarded.I hereby recommend that, the populace should eat more of catfish in their diet whether from the wild or cultured fish lay more emphasis to the cultured as it contain polyunsaturated fatty acid and essential amino acid more than the wild fish, hence contrary to the earlier report by (Anisulowo 2012). In addition, I recommend catfish to dietician and nutritionist who may use fish oil to treat their patient to go ahead without fear.
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