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Introduction 
Fish is highly perishable because it 

provides favorable medium for the 

growth of microorganism after death 

(Aliya et al, 2012). An estimate of 40% 

post- harvest losses of total fish landing 

have been reported in Nigeria. Fish 
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Abstract  
This study investigate the effect of graded levels of bitter leaves (Vernonia 

amygdalina) based diets on the hematological and serum biochemical 

parameters of Albino rat, Twelve (12)albino rats with an average weight of 160 

kg were allotted to four treatments, the treatments evaluated were 0%,10%, 20% 

and 30% inclusion levels of the test ingredient in a Duncan Multiple Range Test 

(DMRT), The diets and the trial lasted for four (4) weeks, Effect of the diets on 

hematology, serum biochemical parameters and proximate analysis were 

determined, the results shows significant difference (P> 0.05) in hematology and 

serum biochemical parameters between control and study animals, However, 

significant increases (P< 0.05) were obtained in the hematology and serum 

biochemical parameters for 0%, 10%, 20% and 30% inclusion levels 

respectively) with increase in V. amydalina leaves, it is concluded that inclusion 

of bitter leaves in the diet of albino rats had no deleterious effect on the 

hematological and serum biochemical parameters evaluated, it is recommended 

that further study on the feeding potential of V. amygdalina be conducted on 

other species of animals to ascertain the feeding value of same. 
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spoilage in Nigeria is influenced to a large extent by high ambient temperatures, 

considerable distances from landingsites to the points of utilization and inadequate 

infrastructure for post-harvest processing and handling (Saliu, 2008). Thus, it is 

imperative to process and preserve some of the fish caught in the period of 

abundance, so as to ensure an all year round supply. This will invariably reduce 

post- harvest losses, increase the shelf- life of fish, and guarantee a sustainable 

supply of fish during off season with concomitant increase in the profit of the 

fishermen (Eyo, 2004). Proper preservation starts from the moment fish is 

harvested until it reaches the consumer’s table (Oluborode et.al, 2010).  

Fish is nutritious source of food of high quality protein often cheaper than meat 

though highly susceptible to deterioration without any preservatives or processing 

measures (Okonta and Elkelemu, 2005). 

Preservation and processing therefore becomes important part of industrial 

fisheries. They are done in such a manner that the fishes retain their freshness 

quality for a long time, with a minimum loss of flavor, taste, odor, and nutritive 

values. Freshness of fish is usually judged entirely in trades by its appearance, odor 

and texture of the raw fish, and the assessment depends upon the senses. Eyo 

(2001) The spoilage process (Rigor mortis) starts within 12hours of their catch in 

the high ambient temperatures of the tropics. Rigor mortis is the process through 

which fish losses its flexibility due to stiffening of fish muscles after few hours of 

its death (Ojutiku et al., 2009). 

Effiong and fakunle (2012) reported that the decomposition or spoilage of fish flesh 

occurs mainly due to various chemical, microbial and the enzymatic action, in 

Nigeria the hot climatic conditions favors rapid growth of bacteria and so the 

spoilage of fish flesh becomes inevitable, landed fishes may ordinarily remain fresh 

for not more than 8hours and begin to decompose rapidly leading to post harvest 

losses .Inadequate handling and processing methods can reduce nutrients leading 

to nutritional loss  

Vernonia amygdalina commonly called bitter leaf is the most widely cultivated 

species of the genus Vernonia which has about 1,000 species of shrubs .The leaves 

are eaten,after crushing and washing thoroughly to remove the bitterness All parts 

of plant are pharmacologically useful. Both the roots and leaves are used in phyto- 

medicine to treat fever, hiccups, kidney disease and stomach discomfort among 

others Antihelmitic and antimalarbial propertiesas well as antitumorigenic 

properties have also been reported for extracts from the plant. The aqueous extract 

of the leaves has been found to inhibit the growth of the gram +ve bacterium 

Staphlococcus aureus and gram –ve bacterium Escherichia coli. (Munaya, 2013).   
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Rats are generally slender with a pointed head, large eyes, and prominent thinly 

furred ears they have moderately long legs and long sharp claws. The bald soles of 

their narrow hind feet possess fleshy pads of variable size, depending on species. 

The albino or white laboratory rat with its red eyes and white fur is an iconic model 

organism for scientific research in a variety of fields. A laboratory or white rat is a 

rat of the species Rattus norvegicus domestica which is breed and kept for scientific 

research. Rats have served as an important animal model for research (Yeap 2010). 

 

OBJECTIVES OF THE STUDY 

i. To determine the hematological parameters of rats fed fish preserved with 

dried bitter leaf extract at graded level. 

ii. To also determine the proximate analysis of the fish 

 

STATEMENT OF PROBLEM 

There is scanty study that have been carried out on the effect of bitter leaf 

(Vernonia amygdalina) extract on microbial stability of smoked dried Clarias 

gariepinus, with a sequential effect on the blood, Therefore, this research is 

designed to assess the possibility of improving the microbial stability of smoked 

dried Clarias gariepinus using powdered bitter leaf (Vernonia amygdalina) with a 

relationship to the blood status 

  

JUSTIFICATION OF STUDY 

Processing and preservation of fish and indeed the overall storage are expected to 

prolong the shelf life of the fish. However the duration before consumption as it 

relate to the nutritive quality and to a larger extent the effect on the overall 

performance on the body of the consumer need to be evaluated. One way to 

determine this is to use albino rats’ responses via their blood treatment. 

 

MATERIALS AND METHODS 

DESCRIPTION OF STUDY AREA 

The study was conducted at the University of Abuja Teaching and Research Farm, 

main campus, gwagwalada, Abuja. Gwagwalada is located in the Federal Capital 

Territory, Nigeria; it’s geographical coordinates are 8o56129oNorth, 7o5131oEast. it 

covers a total land mass of 65 kilometer square. Annual rainfall ranges from 1,145- 

1631mm; temperature in dry season is about 30.4oc and during the raining season 

range from 25.8oc-30.2oc. relative humidity ranges from 60% during raining season 

and 30% during dry season respectively (Awowole-Brown, 2007). 
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PROCUREMENT OF THE BITTER LEAF 

Fresh leaves of V.amygdalina were collected from gwagwalada market. The fresh 

leaves were sundry for 7days to remove moisture content. The leaves were crushed 

using pestle and mortar, and the powder was gotten. The powder bitter leaf was 

later graded in to different grades (10%, 20% and 30%) respectively. 

 

PROCUREMENT OF FISH SAMPLES 

A total of 50 fresh African catfish (Clarias garipenus) was harvested from 

university of Abuja pond. The fish were harvested in the morning and transported 

to the fish processing unit. The processing and smoking of the fish were carried out 

in this unit. The fish were killed by striking the spinal cord, gutting using sharp 

knife by cutting laterally from the end of the gill cover through the belly portion to 

the anus. The weight of the fish was noted after gutting. Thereafter they were 

thoroughly washed with clean water to keep them in hygienic state. 

 

EXPERIMENTAL DESIGN 

The fish were randomly assigned to four experimental treatments. The treatments 

were divided based on the graded quantity of powdered bitter leaf and salt. The 

fish was sprinkled with the graded bitter leaf and salt. Thereafter, the fish were 

placed on wire mesh and allow to drain under a shed. Light was set for the smoking 

kiln to glow for ten minutes. Then the fish were arranged based on their treatments 

in the smoking kiln consisting of three racks and hard wood was used for ignition. 

The smoking process took 12 hours. After the smoking the smoked-dried fish were 

allowed to cool and packed in different cartons based on their treatment and then 

transferred to a cool dry place save from contamination in the laboratory for storage 

for two weeks. 

 

Determination of proximate analysis 

The moisture content of the dried fish samples was determined by drying the 

samples in the Gallenkamp oven at 105oC for 24hours. The moisture loss therefore 

was determined gravimetrically as measurement of water in the fish products which 

was then expressed as a measurement of water in the fish products which was 

expressed as a percentage of the initial sample weight. 

 

%moisture = weight of wet sample – weight of dry sample   × 

100 

   Weight of wet sample 
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EVALUATION OF PHYTOCHEMICAL COMPOSITION OF BITTER 

LEAF 

The methods of Association of Official Analytical Chemists AOAC will be used 

to determine the proximate composition (dry matter, ash, crude fat, crude fiber, and 

crude protein contents) of the sun dried vernoinia amydalina samples. The dry 

matter content of the samples will be evaluated by oven drying a known weight of 

the homogenized sample at 1050C for three hours until a constant weight will be 

obtained. For the determination of the ash content, the muffle furnace temperature 

will gradually be increased to 5500C in order to achieve complete ashing. Soxhlet 

apparatus with extraction under reflux with n-hexane will be used for the 

assessment of the crude fat content of the vegetable samples. The crude fibre 

content determination of the samples will be achieved with the use of 0.125 M 

H2SO4 and 1.25% NaOH and filtration and using a Buckner funnel as well as a 

muslin cloth at an appropriate time. Kjeldal method will carefully be followed for 

the determination of the crude protein content while the total carbohydrate content 

of the samples will be obtained by differences. 

The total energy value in kcal/100g present in the vernonia amygdalina sample 

will be determined using the method described by FAO and Adinortey et al. given 

as: 

Energy value= (%crude protein × 4) + (%crude fat × 9) + (%cabohydrate × 4) 

 

DETERMINATION OF HEMATOLOGICAL AND SERUM 

PARAMETERS OF ALBINO RAT 

The rats will be fed for 28 days, twelve hours after the last feeding blood will be 

collected through the eyes into Ethylene di-amine tetra acetic acid (EDTA)- sample 

tubes. Complete Blood Count (CBC) will be carried out using the automated 

method based on Wallace Coulter principle (1956) for the analysis of 

hematological and serum biochemical parameters and their differential counts 

(counter machine model: Siemes 1608). 

 

STATISTICAL ANALYSIS 

Data collected were subjected to ANOVA using Statistical Package of Social 

Science Student  (SPSS, version 20). Significant treatment in means were 

compared and separated using Duncan Multiple Range test (DMRT). 
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RESULTS AND DISCUSSION 

Table 1a Mean result for hematological parameters of the starved rats. 

Parameters  T1 T2 T3 T4 

PCV (%)  45.683 47.1800 46.8667 47.0700 

Hb (g/dl) 14.7700 15.0800 15.5500 16.8767 

RBC x 106 8.5000 8.0533 8.5133 8.9067 

MCV (fl) 56.2000 57.4133 59.0233 60.5367 

MCH (pg) 18.1333 19.3867 19.5933 19.7000 

MCHC (%) 30.8967 32.8533 33.676 33.8067 

WBC x 103µl 60.8767 7.7900 7.6400 8.1867 

LYMPHOCYTES 

(%) 

67.3767 74.2033 71.3260 75.0133 

MONOCYTES (%) 1.8567 2.3900 2.4133 2.3033 

EOSINOPHILS (%) 2.0200 1.8133 3.0900 2.6933 

 

Table 1b Mean result for serum parameters of the starved rats. 

Parameter T1 T2 T3 T4 

Albumin (g/dl) 3.700 4.2900 3.3900 4.0600 

Globulin (g/dl)  3.0800 2.9100 2.0900 2.7800 

Total protein (g/dl) - - - - 

ALT (iu/L)  21.1500 2.90500 30.7000 30.0400 

ALP(iu/L) 61.8633 60.0200 59.1600 1965.2133 

AST(iu/L) 47.8267 45.7867 48.2833 45.8867 

Glucose (Mmol/L) 117.0833 100.5000 121.3000 121.6000 

Urea (Mmol/L) 15.1600 14.6767 16.5300 17.4500 

Cholesterol (mg/dl) 128.7000 112.5000 100.0267 114.7633 

 

Table 2a. Mean result for hematological parameters of the rat fed with fish 

meal for week 1 

         Parameters  T1 T2 T3 T4 

PCV (%)  46.8600 49.0800 50.0900 51.0900 

Hb (g/dl) 14.3600 16.2000 11.1000 16.9600 

RBC x 106 9.0900 9.0200 8.3833 9.5000 

MCV (fl) 57.0900 59.8500 61.8500 62.0403 

MCH (pg) 18.7400 20.0900 20.6400 20.7000 

MCHC (%) 38.4867 42.7767 42.9333 43.7800 

WBC x 103µl 6.7333 8.6900 8.7100 9.5100 

LYMPHOCYTES 

(%) 

68.5867 73.0900 74.8800 76.5600 
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MONOCYTES (%) 1.9600 2.5300 2.5900 2.8500 

EOSINOPHILS (%) 3.0200 2.8600 3.4000 3.5600 

 

Table 2b.  Mean result for serum parameters of the rat fed with fish meal for 

week 1 

Parameters T1 T2 T3 T4 

Albumin (g/dl) 4.3100 4.3800 4.1967 4.3200 

Globulin (g/dl)  3.1200 3.0133 2.3400 2.9200 

Total protein (g/dl) 7.4500 7.4133 6.5400 7.1600 

ALT (iu/L)  32.0800 30.0900 31.4600 31.7600 

ALP(iu/L) 62.0800 61.7800 63.8800 60.8100 

AST(iu/L) 47.3900 46.8600 48.7600 47.0000 

Glucose (Mmol/L) 121.4000 106.1000 128.0033 124.1800 

Urea (Mmol/L) 16.1700 16.2133 17.7000 18.0900 

Cholesterol (mg/dl) 131.0133 118.0033 103.0600 122.0300 

 

Table 3a Mean result for hematological parameters of the rat fed with fish for 

week 2. 

Parameters  T1 T2 T3 T4 

PCV (%)  47.8700 50.0867 51.1300 52.0800 

Hb (g/dl) 16.1200 17.2400 18.2700 19.9400 

RBC x 106 10.1700 11.2400 12.2300 13.1700 

MCV (fl) 58.0900 59.2300 60.3200 63.1367 

MCH (pg) 19.7600 21.2870 22.5767 23.6933 

MCHC (%) 39.5067 43.8333 44.8900 45.6933 

WBC x 103µl 8.1000 9.7261 10.1400 11.5500 

LYMPHOCYTES 

(%) 

69.5100 74.1100 75.8967 76.5533 

MONOCYTES (%) 2.9400 3.5400 4.6471 5.8567 

EOSINOPHILS (%) 4.0700 3.8567 4.5200 5.5567 

 

Table 3b Mean result for serum biochemical parameters of the rat fed with 

fish for week 2. 

Parameters T1 T2 T3 T4 

Albumin (g/dl) 5.3333 6.4200 5.2233 5.3333 

Globulin (g/dl)  4.1333 5.0733 3.3500 3.9467 

Total protein (g/dl) 8.5000 5.0733 3.3500 3.9467 

ALT (iu/L)  29.4467 31.1500 32.4567 33.7533 
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ALP(iu/L) 63.1233 62.8000 64.9000 61.8400 

AST(iu/L) 49.0700 47.8767 49.8000 48.1000 

Glucose (Mmol/L) 122.0733 107.0333 128.1100 124.0400 

Urea (Mmol/L) 17.1900 18.2300 19.8233 20.1100 

Cholesterol (mg/dl) 132.0367 199.0200 104.8000 123.0600 

 

Table 4a Mean result for hematological parameters of the rat fed with fish for 

week 3. 

Parameters  T1 T2 T3 T4 

PCV (%)  49.8567 53.2300 54.3467 55.6167 

Hb (g/dl) 19.0500 18.4300 17.3600 20.9900 

RBC x 106 11.4967 10.0500 12.0400 13.5067 

MCV (fl) 59.1100 60.8000 65.7333 66.1400 

MCH (pg) 20.5767 23.5067 27.6600 25.7467 

MCHC (%) 40.6000 47.7600 45.8333 47.6433 

WBC x 103µl 10.0400 12.7467 15.0700 19.6500 

LYMPHOCYTES (%) 70.5300 80.1400 85.8900 88.9500 

MONOCYTES (%) 3.6300 5.5700 9.7000 16.9800 

EOSINOPHILS (%) 6.0600 5.6700 7.5033 8.5000 

 

Table 4b. Mean result for serum biochemical parameters of the rat fed with 

fish for week 3 

Parameters T1 T2 T3 T4 

Albumin (g/dl) 6.3800 5.4200 7.2200 8.3900 

Globulin (g/dl)  5.1600 6.4900 7.2200 4.9500 

Total protein (g/dl) 10.4433 11.0900 8.5900 9.1900 

ALT (iu/L)  36.1300 35.1733 37.4700 39.3100 

ALP(iu/L) 68.3900 64.8800 66.9000 62.7100 

AST(iu/L) 50.6600 49.7600 51.8000 53.0400 

Glucose (Mmol/L) 152.0200 109.0300 130.0133 126.0600 

Urea (Mmol/L) 16.0021 16.2233 17.6006 18.0500 

Cholesterol (mg/dl) 111.0111 116.0022 101.05 123.0360 

 

Table 5a Mean result for hematological parameters of the rat fed with growers 

mesh  

Parameters  T1 T2 T3 T4 

PCV (%)  35.0800 37.3467 25.1800 26.3800 

Hb (g/dl) 14.0500 13.0233 14.1000 13.2667 

RBC x 106 8.5000 8.4200 8.3033 8.1400 
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MCV (fl) 28.6767 29.4200 31.3733 32.1200 

MCH (pg) 9.5833 10.1600 10.1400 10.3500 

MCHC (%) 18.2300 21.6700 21.3800 22.1800 

WBC x 103µl 3.0800 4.3100 5.3900 5.1600 

LYMPHOCYTES (%) 34.5300 37.1500 36.6733 39.2400 

MONOCYTES (%) 1.4467 1.9600 1.8300 1.6033 

EOSINOPHILS (%) 2.7600 2.4200 2.3600 2.8800 

 

Table 5b. Mean result for serum biochemical parameters of rat fed with 

growers mesh  

Parameters T1 T2 T3 T4 

Albumin (g/dl) 4.5900 4.5600 4.3100 4.2800 

Globulin (g/dl)  3.1600 3.0633 2.5400 2.9200 

Total protein (g/dl) 7.8500 7.5033 6.5400 7.3367 

ALT (iu/L)  32.1800 30.1000 31.3900 31.3900 

ALP(iu/L) 15.4200 60.7700 61.8860 59.7100 

AST(iu/L) 45.3900 47.5012 44.7600 44.0000 

Glucose (Mmol/L) 154.003 104.1000 126.003 122.1800 

Urea (Mmol/L) 14.1600 14.2133 17.7002 18.0900 

Cholesterol (mg/dl) 121.0122 118.0033 101.0600 122.0300 

 

Mean on the same column above are not significantly different. 

T1 is control (salt)  

T2 is powdered bitter leaf 10% 

T3 is powdered bitter leaf 20% 

T4 is powdered bitter leaf 30% 

 

DISCUSSION ON HEMATOLOGICAL AND SERUM BIOCHEMICAL 

PARAMETERS  

The result presented in the tables above shows the alterations of the various 

hematological and serum biochemical parameters in the blood of the rats fed with 

stored smoked Clarias garipenus. Rats fed with 30gram of Vernonia amygdalina 

exhibited highly significant increase (P<0.05) in hematological and serum 

biochemical parameters. But rats supplemented with chicken growers mesh 
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exhibited highly significant decrease (P< 0.01)in hematological and serum 

biochemical parameters content 

 

Proximate composition result 

Table 6a Mean result for proximate composition for the samples of fish week 

1 

             Dry       SE   Moisture  SE       CP     SE      CF   SE        EE     SE         ASH       SE 

            matter 

 T1 95.07 ±   0.01   4.88±    0.02   66.58±  0.02   1.01± 0.01    18.70±  0.01     3.08±     0.02 

 

 T2 90.14±    0.2     9.78±    0.2     68.07±  0.01    1.58± 0.02   21.64±  0.02     3.42±     0.03 

 

 T3 93.15±   0.03    6.78±   0.02    63.14±  0.02    1.20± 0.03   26.00±  0.00     4.08±     0.02  

 

 T4       94.08±   0.02    5.84±   0.03   70.01±  0.01    1.43± 0.02   25.07±  0.01     3.93±     0.02 

Mean on the same Colum are not significantly different  

T1 is control (salt) 

T2 is bitter leaf extract 10% 

T3 is bitter leaf extract 15% 

T4 is bitter leaf extract 20% 

SE is Standard Error ,CP is crude protein, CF is crude fiber, EE is ether extract 

 

Table 6b Mean for proximate composition for the samples of fish week 2  

                       Dry     SE    Moisture SE    CP    SE     CF    SE        EE      SE      ASH    SE 

                        matter 

                T1   77.87± 0.02   8.87±   0.02   68.01± 0.02   2.01± 0.01    29.53± 0.02    6.19±   0.02 

     T2   70.91±  0.01   7.91±   0.1    57.8 ±  0.02   2.02± 0.01   28.78±  0.02    5.00±   0.01 

                T3   72.49±  0.02   2.49±  0.02   65.53± 0.02   2.00± 0.00   28.57±  0.02    5.28±   0.02  

    T4    76.05±  0.01   6.05±  0.01   67.01± 0.01   1.86±  0.02   29.4±   0.01    6.03±   0.02 

 

Mean on the same Colum are not significantly different 

T1 is control (salt), T2 is bitter leaf extract 10%, T3 is bitter leaf extract 15%, T4 

is bitter leaf extract 20%, SEM is Standard Error CP is crude protein, CF is crude 

fiber, EE is ether extract 

The Dry matter  for T1 is higher (77.90) compare T2, T3 T4 (70.94, 72.51, 76.07) 

respectively 
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Moisture content for T2 is lower (2.49)  compare to T1, T3, T4 (8.87, 7.91, 6.05)  

respectively 

Crude protein for T1 is higher (68.02) compare to T2, T3, T4 (57.91, 65.56, 67.02) 

respectively 

Crude fiber for T4 is lower (1.89) compare to T1, T2, T3 (2.02, 2.04, 2.00) 

respectively 

Ether extract for T1 is higher (29. 56) compare to T2, T3, T4 (28.81, 28.50, 29.44) 

respectively 

Ash content for T1 is higher (6.22) compare to T2,T3, T4 (5.01, 5.31, 6.06) 

respectively 

 

Table 6c Mean  for proximate composition for the samples of fish week 3 

                     Dry        SE   Moisture  SE      CP    SE     CF     SE        EE      SE      ASH   SE 

                    matter 

              T1   80.01±   0.01   3.78±    0.02   60.05±  0.02   3.01±  0.01  33.37±  0.02   2.15±  0.02 

   T2   88.15±    0.2   10.06±   0.01   63.91±  0.01   3.57±  0.01  30.68± 0.01    2.43±   0.02 

              T3   81.08±   0.02   9.47±   0.02    65.68±  0.02   3.37±  0.01  30.66± 0.01   32.78±  0.02  

   T4   84.43±   0.02   8.87±   0.01    66.47±  0.01   3.03±  0.02   3.08± 0.02     3.83±   0.02 

 

Mean on the same Colum are not significantly different 

T1 is control (salt), T2 is bitter leaf extract 10%, T3 is bitter leaf extract 15%, T4 

is bitter leaf extract 20% 

SEM is Standard Error CP is crude protein, CF is crude fiber, EE is ether extract 

Dry matter  for T2 is higher (88.18) compare T1, T3 T4 (80.02, 81.11, 84.46) 

respectively 

Moisture content for T1 is lower (3.81)  compare to T2, T3, T4 (10.09, 9.50, 8.90)  

respectively 

Crude protein for T4 is higher (66.50) compare to T1, T2, T3,  (60.08, 63.94, 65.71) 

respectively 

Crude fiber for T1 is lower (3.02) compare toT2, T3, T4 (3.60,3.40, 3.06) 

respectively 

Ether extract for T1 is higher (33.40) compare to T2, T3, T4 (30.71, 30.69,32.84) 

respectively 

Ash content for T4 is higher (3.86) compare to T1, T2,T3, (2.20, 2.46, 3.11) 

respectively 
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Table 6d   Mean for proximate composition for the samples of fish for week 4  

                     Dry        SE   Moisture SE    CP     SE      CF       SE        EE      SE     ASH   SE 

                    matter 

             T1  67.52±   0.02   6.52±   0.02    68.35± 0.03    1.81±   0.01    30.53±  0.02  6.19±  0.02 

  T2  63.26±    0.1    3.26±   0.01    60.50± 0.04   2.01±  0.01     31.01±   0.01  5.00±  0.00  

             T3  60.27±   0.01   6.27±   0.01   73.07±  0.02    1.71±   0.01   29.24±   0.03  5.28 ± 0.02  

             T4  65.16±   0.02   5.16±   0.02   57.88±  0.02    1.38±   0.02   26.14±   0.02   6.03±  0.02 

 

Mean on the same Colum are not significantly different 

T1 is control (salt), T2 is bitter leaf extract 10%, T3 is bitter leaf extract 15%, T4 

is bitter leaf extract 20% 

SEM is Standard Error CP is crude protein, CF is crude fiber, EE is ether extract 

Dry matter  for T1 is higher (67.55) compare T2, T3 T4 (63.29, 60.30, 65.19) 

respectively 

Moisture content for T2 is lower (3.26)  compare to T1, T3, T4 (6.52, 6.27, 5.16)  

respectively 

Crude protein for T3 is higher (73.10) compare to T1, T2, T4,  (68.40, 60.47, 57.91) 

respectively 

Crude fiber for T4 is lower (1.41) compare toT4, T2, T3, (1.84, 2.02, 1.73) 

respectively 

Ether extract for T2 is higher (31.03) compare to T1, T3, T4 (30.56, 29.19,26.18) 

respectively 

Ash content for T3 is higher (6.11) compare to T1, T2,T4, (4.71, 4.56, 6.00) 

respectively 

According to Asharf et al 2012 suggested that the usefulness of fish component in 

human diet, fish has high food potential and could be expected to give relief to 

humans suffering from malnutrition especially in countries with low income 

earners and high protein demand.  
 

DISCUSSION ON PROXIMATE COMPOSITION 

Moisture content 

Moisture affects the stability of food product and their shelf life (Saritha et al 2012). 

Moisture content is an important factor to be considered when preserving food. 

Among the four treatment for week one T1,T2,T3,T4, T1 has the lowest moisture 

content, for week two T2 has the lowest moisture content, for week three T1 has 

the lowest for week four, T2 has the lowest moisture content. The low moisture 

content in the samples may be responsible for their stability in storage for four 

weeks. 
 

Crude protein 

Fish protein is a high quality protein and fish diet helps reduce cholesterol 

Agbolagba et al 2012. The protein composition of fish is affected by composition 
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such as sexual maturity and feeding habit. Fish protein is essential for growth and 

maintenance of the body. The quality of fish protein can be compared to that 

obtained from another source of animal protein such as milk, meat and eggs 

Agbolagba et al 2012.  The crude protein gotten from each samples for four weeks 

are as follow for week one T4 is higher compare to T1, T2, T3 for week 2 T1 Is 

higher than T2, T3, T4, for week 3 T4 is higher than  T1, T2,T3, for week 4 T3 is 

higher than T1, T2, T4. 

 

Crude fiber 

The mean result for the crude fiber shows significant increase and also decrease in 

all samples for four weeks with following result week 1 T1, T2, T3, T4 (1.o1, 1.58, 

1.20, 1.43) for week 2 T1, T2, T3, T4 (2.01, 2.02, 2.00,1.86) for week 3 T1, T2, 

T3, T4 (3.01, 3.57, 3.37,3.03) for week 4 T1, T2, T3, T4 (1.81, 2.01,1.71, 1.38). 

 

Ether extract 

The result obtained for all samples for the crude lipids are as follow for week one 

the lipids in T3 is higher compared to that of T1, T2, T4 while T1 is lower. For 

week 2 T1 is higher compare to T2, T3,T3, while T3 is lower. for week 3 T1 is 

higher compared to T2, T3, T4, while T3 is lower. for week 4 T2 is higher 

compared to T1, T3, T4 while T4 is lower. 

 

Ash content 

The result of the ash content gotten from samples treated with different level of 

bitter leaf extract are as follow for week one T3 is higher compare to T1,T2,T4 and 

T1 is the lowest. For week 2 T1 is the highest and T2 is the lowest. For week 3 T4 

is the highest and T1 is the lowest. For week 4 T3 is the highest and T2 is the 

lowest. 

 

CONCLUSION AND RECOMMENDATION 

From the fore mentioned results, it was clear that the administration of albino rats 

to stored smoked Clarias garipenus preserved with Vernonia amygdalina with 

high graded level caused an increase in the hematological and serum biochemical 

parameters. 

Fish is a highly perishable commodity, more than cattle, sheep and poultry, and it 

gets spoiled easily after capture, therefore fish must be disposed of quickly after 

capture, it must be preserved in some ways. Fish preservation is an important 

method of extending the shelf life of fish in order to improve the quality of the 

products for a longer period of time. The results of this works shows that catfish 

(Clarias garipenus) can be preserved using natural preservatives. 

The present results indicated that the hematological and serum biochemical 

parameters of albino rat treated with low and high level of graded Vernonia 

amygdalina recorded a high increase throughout the experimental period as 

compared with the control and week 4. The increase in the hematological and 
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serum biochemical parameters encountered in this study is the effect of Vernonia 

amygdalina. 

 

RECOMMENDATION  

Based on the result of this research the following recommendations are made: 

• Bitter leaf can equally be substituted as a preservative to the commonly 

used salt   because it helps to increase the shelf life of the fish; therefore it 

is hereby recommended to use bitter leaf to cure fish in the place of salt, it 

should be noted that too much of intake of salt is responsible for 

hypertensive condition and medically intake of salt during pregnancy is 

advisable.   
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