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ABSTRACT 

The study was carried out to evaluate the sensory and quality losses associated with Orechromis niloticus purchased from 

River Bendu. The Tilapia fish samples were preserved in Refrigerator during assessment of quality losses. Four fish were ran-

domly sampled on 0, 3, 6, 9, 12 and 15 days respectively for sensory Evaluation (Demerit Score) and Biochemical Analysis 

using pH and TVB-N. One – way analysis of Variance and correlation analysis revealed that there were changes in the corre-

lation and demerit scores of all fish sensory parameters which significantly increased (p>0.05) as a result of increase in num-

ber of days and time of storage meaning that fish spoilage and nutritional losses increased with the length of fish storage. 

There were also significant differences (p>0.05) in the mean pH and TVB-N of the fish sold around Bendu River. The fish 

nutritional losses had been attributed to poor storage facilities, bad handling and inadequate refrigeration. Good fishery 

policy to improve declining fishery resources of Bendu River was therefore recommended. 

INTRODUCTION 

Post-harvest losses in fish products are problematic in the Nigerian fish industry particularly at the artisanal level. Post-harvest 

nutritional losses happen at various points from capture to marketing. Although captured fisheries takes over 60 % of total 

domestic production per annum, the magnitude of losses in this sector has been estimated at 30-50 % of total catches [1]. 
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This range of figure is alarming considering the fact that Nigeria presently meets only 60 % of her total fish need and spends 

scarce foreign exchange in importing fish to augment the shortfall.  Fish is a highly perishable commodity. The fish spoilage 

rate is generally caused by high ambient temperature. Apart from the subsistence operation in catching fish, in most cases 

bacterial infection set in on the fish flesh as a result of injuries sustained and also to stress from struggling. The time space 

between catching and preparation for preservation further complicates the problem [9]. Freshness is one of the most signif-

icant things to look for in fish of good quality. Sensory methods (e.g. quality index method) and instrumental methods (e.g. 

chemical, physical and bacteriological analysis) are usually employed to measure the degree of fish quality. All these methods 

have their operational limits. Sensory analysis is suitable and indeed inevitable for enhancement of fish product. But the 

services of highly trained panel will be required which is often costly to employ.  Fish is often considered to be a good supplier 

of protein needed for normal body growth and maintenance of good health [2]. However the fact remains that it is easily 

spoiled, very susceptible to oxidation and often developing off-flavours due to wrong handling or poor storage. The preser-

vation of fish high nutritional quality is usually affected by several parameters such as the fish diet, handling and storage. 

Nutritional losses can take place in fresh fish. Fish processing is no exclusion and in conventional techniques, the losses may 

be severe [14]; [8]. As fish spoils, it will result to loss in its nutritional value. It has been observed that there are indications of 

fish nutritional losses in fishery sector most especially in the fishery resources of Bendu River (12]. These happen at almost 

all the stages from capturing to marketing points as fishing activities are carried out by fishermen, fish sellers and fish pro-

cessors in and around the river but information on different stages of fish post harvest losses in terms of quality and quantity 

are not adequate. This knowledge is necessary for effective policy and management of fishery resources of Bendu river and 

Nigeria as a whole. The Research was carried out to find out the stages of serious nutritional losses in order to pay attention 

to the reduction of losses at these stages and in addition to provide recommendations that would enhance formulation of 

policy guidelines for utilization and exploitation of the declining fishery resources of Bendu river. It is therefore justified that 

fish nutritional losses occur in all aspect of fish production from the capturing to marketing point.  

 

MATERIALS AND METHODS 

Description of the Study Area 

Bendu river is located in Bendu, Suru Local Government Area; in the Dakingari district. It is the major source of water supply 

to people of Bendu community. The activities of people within the river environment are mainly farming and fishing. 

 

Fish sampling and Preparation 

24 fresh Tilapia were procured from fishermen around 3.p.m at Bendu river area of Kebbi State and was immediately con-

veyed in Polythene Bag filled with water to the Laboratory belonging to the Department of Science Laboratory Technology, 
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Kebbi State Polytechnic, Dakingari. Upon arrival at the laboratory, the Polythene Bag with fish was stored in a refrigerated 

chamber (0–20C) for 15 days. During storage, the draining and addition of ice were conducted every 24 h.  Four fish were 

removed for sampling at 0, 3, 6, 9 12, and 15 days of storage and used for chemical and sensory analyses. 

Sensory Evaluation 

Sensory analyses were performed by a panel of ten experienced assessors, as samples were obtained at selected time inter-

vals.  Four fish were randomly sampled on 0, 3, 6, 9, 12, and 15 days respectively. During the storage period, any melted ice 

was replaced. Organoleptic assessment was carried out using the Quality Index Method (QIM) by [13]. The only information 

provided to the assessing members was that they were to evaluate four samples of the whole fish at a session using the scale 

provided.  The scheme employed the main three quality parameters which include appearance, eyes, and gills against: skin 

colour, belly, and smell, eye clarity and gills colour and smell respectively (Appendix III). The excellent freshness quality fish 

ranked with Quality Index demerit score between 0 – 1, fish of good quality 1 – 2 and deteriorated fish would have the scores 

of 2 -3. The scores of the separate characteristics were added to give an overall sensory score (Total QIM score). 

Biochemical Analyses 

pH 

This was carried out according to the procedures described by [6]. Ten grams of fish muscle were homogenized in 50 ml of 

distilled water and the mixture filtered using Whatman filter paper. The pH of the filtrate was measured using a pH meter at 

which ambient temperature was used to read measurements accurately to ±0.01 pH units. 

Total Volatile Base Nitrogen (TVB-N) 

TVB-N content were expressed as mgN/100g of fish flesh. TVBN = (V × C × 14 × 100) /10, where V was the volume of hydro-

chloric acid added and its concentration (C), 10 represented the weight of the sample while 14 was the molecular weight of 

nitrogen [6]. 

Statistical Analysis 

The results of the Research were presented in Tables and Bar Charts. Numerical results were subjected to one-way ANOVA, 

Duncan Multiple Range Test and Correlation Analysis 

 

RESULTS  

The demerit score of the fish skin colour, stiffness, belly, smell, eye clarity / colour, shape, gill colour and gill smell significantly 

increased in the time (in days) order: 0 > 3 > 6> 9 > 12 > 15. The correlation between the time in days and the demerit score 
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for all the fish sensory parameters were strong, highly significant and positive which also implied that as the time increased, 

the demerit score significantly increased. The changes in the score of Tilapia obtained from river Bendu were shown in Figure 

4.1, 4.2 and 4.3 respectively.  During the 15 days of post mortem storage, the fish underwent noticeable changes in general 

appearance (skin colour, stiffness, Belly, and smell), eyes (clarity/colour, shape) and Gills (gill colour and smell). Table 4.1 

showed that after 9 days of storage, the total QIM score was above 2 point, with this value, the fish was considered unac-

ceptable by the members of the panel. During this period, the skin colour changed from bright with iridescent pigment to 

discoloured and dull. In the same period, the eyes changed from convex with black and bright pupil to slightly sunken, opaque 

and gray pupil. The gills, which were initially rose-red changed to pale pink with brownish zones and some unpleasant odours. 

At the end of storage, all fish showed eyes completely sunken with gray pupil and milky cornea and brownish-yellowish gills 

with very unpleasant odour.   

              

Figure 4.1:  Demerit Score for the General Appearance of Fish 
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Figure 4.2:  Demerit Score for the Eye of Fish 

 

 

Figure 4.3:  Demerit Score for the Gill of Fish
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Biochemical Evaluation of Fish sold around Bendu River 

 

There were significant differences in the mean pH and TVB – N of the fish sold around Bendu river (p < 0.05). 

The pH and TVB – N of the fish had strong, highly significant and positive correlation with time of storage 

which implied that the pH and TVB – N increased as the time after catching the fish increased from 0 to 15 

days. From Table 4.2a, ANOVA revealed that the pH at 15 days was statistically comparable to that of the 12th 

day but was significantly higher than those of the 9th, 6th, 3rd days and the fresh (0 day). Those of the 12th, 9th 

and 6th days were statistically comparable but the pH at the 12th day was significantly higher than those of the 

3rd day and fresh (0 day). The pH of fish at days 9, 6 and 3 were not significantly different from each other but 

were significantly higher than that of the fresh. The TVB – N of the fish significantly increased as the test time 

increased except those of the fresh and 3rd day which were not significantly different from each other. 
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Table 4.1: Demerit score of fish stored for 15 days 

Days Skin colour Stiffness Belly Smell Eye clarity 

/ colour 

Shape Gill colour Smell Significance 

at  95% CI 

0 0.04f 0.10f 0.04f 0.01f 0.01f 0.05f 0.01f 0.05f * 

3 0.42e 0.32e 0.38e 0.41e 0.32e 0.39e 0.38e 0.25e * 

6 1.02d 1.05d 1.08d 1.08d 1.09d 1.07d 1.08d 1.09d * 

9 1.41c 1.40c 1.39c 1.41c 1.39c 1.40c 1.36c 1.39c * 

12 2.07b 2.03b 2.29b 2.18b 2.32b 2.28b 2.34b 2.14 * 

15 3.07a 3.02a 3.08a 3.11a 3.09a 3.14a 3.07a 3.07a * 

Correlation coefficient 

(with days) 

0.984** 0.985** 0.987** 0.985** 0.988** 0.984** 0.986** 0.985**  

Correlation coefficient 

(Days vs. QIM scores for 

sensory quality) 

0.985** 0.984** 0.986** 0.987** 0.989** 0.986** 0.988** 0.986**  

Means on the same column with different superscript are significantly different (p < 0.05) 

*Significant at 5% level 

**Correlation is significant at 1% level 
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Table 4.2a: pH and TVB – N of fish for the period of 15 days 

Days pH TVB – N 

0 6.53d 6.95e 

3 6.82c 8.41de 

6 6.85bc 8.55d 

9 6.87bc 11.43c 

12 6.9ab 13.60b 

15 6.94a 15.40a 

Means on the same column with different superscript are significantly different (p < 0.05) 

Table 4.2b: Correlation matrices between days, pH and TVB – N 

 Days pH TVB - N 

Days 1   

Ph 0.798** 1  

TVB – N 0.949** 0.757** 1 

**Correlation is significant at 1% level 
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Discussion 

During the 15 days of post mortem storage, the fish underwent noticeable changes in general appearance (skin 

colour, stiffness, Belly, and smell), eyes (clarity/colour, shape) and Gills (gill colour and smell). After 9 days of storage, 

the total QIM score was above 2 point, with this value, the fish was considered unacceptable by the panel. According 

to [12], the increase in the scores for the sensory parameters considered in the QIM scheme shows loss of freshness 

hence deterioration in fish quality. It was apparent from this study that the (skin colour, stiffness, Belly, and smell), 

eyes (clarity/colour, shape) and Gills (gill colour and smell) determined the sensory quality of this fish since the scores 

given by the panel for these parameters were in most cases more than half the total value expected at the point 

when a significant increase in the chemical parameters was detected. According to the results of study there is an 

increase at pH content because of nitrogenous substances that fish include depends on storage duration.  The pH is 

the negative logarithm of hydrogen ion concentration. The pH is one of the factors that determines the survival and 

growth of micro-organisms during storage, processing and distribution of fish [15]. According to the literature, the 

pH is about 6.0–6.5 for fresh fish, and it increases during storage. The limit of acceptability is usually 6.8–7.0.  In-

crease may also be due to an increase in volatile bases from the decomposition of nitrogenous compounds by en-

dogenous or microbial enzymes [5]. However, post-mortem pH can vary considerably depending on the season, the 

species, and other factors [16].  According to [7], fish is a low acid food; the pH values obtained from this study is an 

indicator of fish being a low acid food. The initial lower levels of TVBN observed could be attributed to lower levels 

of endogenous ammonia due to slower microbial breakdown of proteins during the first 9 and 12 days of storage in 

ice [15]. The formation of TVBN is associated with the activity of micro-organisms and tends to be high at high mi-

crobial populations as observed by [3] and [4]. 

Conclusion  

The biochemical test result in terms of pH and TVB – N of fish at different day interval for 15 days and relationship 

using correlation as the day increased shows the demerit score of fish and its relationship with QIM score. There 

were also significant differences in the mean pH and TVB-N of fish sold around Bendu river (p<0.05) as the storage 

days increased. With the increasingly low domestic fish production in Nigeria, any management blueprint for Bendu 

river fishery must include improvement in the existing conventional handling, preservation/processing and market-

ing practices in the river in order to make the much desired impact on fish availability. 

Acknowledgment 

The authors wish to thank Professor Oyero, J.O., a seasoned Professor of Fisheriies (Fish post harvest Technology) for 

his technical advice on this work. We also want to thank our colleagues in Kebbi State Polytechnic, Dakingari, and 

also those in Adeyemi Federal University of Education, Ondo State Nigeria for their professional touch of advice on 

GSJ: Volume 11, Issue 12, December 2023 
ISSN 2320-9186 1484

GSJ© 2023 
www.globalscientificjournal.com



 

this work to make it gain wider acceptability.  

 

References  
 
[1] Adesehinwa, A. O. K.; Ayanda, J. O. & Bolorunduro, P. I. (2005). Adoption of Improved Fish Preservation Technol-

ogies in Tropicultural Northwestern Nigeria. 23: 117-123. 
 
[2] Asma A. A. (2015). Post-Harvest Losses of Fish in Developing Countries. School of Life  
            Sciences, Faculty of Science and Technology, AlNeelain University, Khartoun,   Sudan. 
 
[3] Benjakul, S., Visessanguan, W., & Tanaka, M. (2004). Induced formation of dimethylamine and formaldehyde by 

lizardfish kidney timethylamine-N-oxide demethylase. Food chem. 84: 297-305. 
 
[4] Chytiri, S., Chouriara, I., Savvaidis,  I. N. & Kontominas, M. G. (2004): Microbiological, chemical and sensory as-

sessment of iced whole and filleted rainbow trout. Journal of Food Microbiology.  21, 157-165. Retrieved 
from https://www.matis.is/ 

 
[5] Erkan, N., &  Ozden, O. 2008. Quality assessment of whole and gutted sardines (Sardina pilchardus) stored in ice. 

International Journal of Food Science and Technology.  43, 1549 – 1559. Retrieved from https://www.re-
searchgate.net/ 
 

[6] Goulas, A. E. & Kontominas,  M. G. (2005). Effect of Salting and Smoking Method on The Keeping Quality of Chub 
Mackerel (Scomber japonicus): Biochemical and Sensory Attributes. Food Chemistry 93, 511 – 520 

 
[7] Haruna A. B. (2003).  Aquaculture In The Tropics: Theory And Practice. Zaria: Al-HassanaPublishers. 
 
[8] Kumolu-Johnson, C. A. & Jimoh, A. A. (1997).  Quality Assessment of Fresh and Frozen Oreochromis niloticus 

(Trewavas) in Some Markets in Niger State, Nigeria. Journal of Prospect Science. 1, 145-148. 
Doi=jfas.2011.365.378 

 
[9] Kumolu-Johnson, C. A. & Ndimele, P. E. (2011).  A Review on Post Harvest Losses in Artisanal Fisheries of some 

African Countries. Journal of Fisheries and Aquatic Science. 6, 365 – 378. Doi=jfas.2011.365.378  
 
[10] Kumolu-Johnson, C. A., Aladetohun, N. F. & Ndimele, P. E. (2010). The Effects of Smoking on the Nutritional 

Qualities and shelf-life of Clarias gariepinus. African Journals of Biotechnology. 9, 73-76. Retrieved from 
                www.ajol.info/index.php/ajb/article/ 
                 
[11] Kumolu-Johnson, C. A. & Abanikanda, O. T. F. (2001). The Effect of Smoke Drying Techniques on the Proximate 

Composition of Fish Products. Journals of Resource. Rev. Science. 2, 29 – 32. Retrieved from www.medwell-
journals.org/ 

 
[12] Martinsdottir, E., Sveinsdottir, K., Luten, J., Schelvis-Smit, R., & Hyldig, G. (2001). Reference manual for the fish 

sector: Sensory evaluation of fish freshness. QIM-Eurofish, ABIJumiden, the Netherlands, 1-60. Retrieved 
from www.qim-eurofishcom/ 

 
[13] Massa, A. E, Diego, L. P., María, E. P. & Marcos, C. (2005). Postmortem Changes In Quality Indices of Ice-Stored 

Flounder (Paralichthys Patagonicus) INTI – Mar del    PlataMarcelo T. de Alvear 1168, 7600 Mar del Plata, 
Argentina. 1- 21. Received for Publication April 18, 2005. Accepted for Publication June 15, 2005. 

 
[14] Mgawe, Y. I. (2008). Post-Harvest Fish Loss Assessment on Dam Victoria Sardine Fishery in Tanzania Rastrine 

obola argentea. Retrieved from  www.unuftp.is/static/fellows/document/ 

GSJ: Volume 11, Issue 12, December 2023 
ISSN 2320-9186 1485

GSJ© 2023 
www.globalscientificjournal.com

https://www.researchgate.net/
https://www.researchgate.net/
http://www.qim-eurofishcom/


 

 
[15] Pacheco-Aguilar, R., Lugo-Sanchez, M. E., & Robles-Burgueno, M. R. (2000). Postmortem Biochemical Charac-

teristic of Monterey Sardine muscle stored at 0°C. Journals of Food Science, 65, 40 – 47. Retrieved from 
http://dx.doi.org/10.1111/ 

 
[16] Yunus, A., Çiğdem, G., Cansu, M., Hatice, H., and Taçnur B. (2011). Mugla University Fisheries Faculty, Depart-

ment of Seafood Processing Technology, 48000 Kotekli/MUGLA, Turkey 

 

 

 

GSJ: Volume 11, Issue 12, December 2023 
ISSN 2320-9186 1486

GSJ© 2023 
www.globalscientificjournal.com




