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ABSTRACT
Background: Imported chicken meat is smuggled into the country through the porous borders of Idiroko road which leads into Ota, Ogun State, and sold to retailers in the open market. This study was carried out to assess and compare the nutritional composition and safety profile of the imported and indigenous chicken meats consumed in Ota.
Materials and Methods: A total of 21 chicken meat samples were used for the analyses. Group 1, 2 and 3 comprise of seven samples each of imported, poultry and local chicken meat respectively. The samples were digested and nutritional composition assessed by determination of proximate composition and essential elemental analysis. The safety profile was determined by quantification of levels of heavy metals (cadmium, lead and chromium), malondialdehyde and lipid profile of the chicken meats. Data analysis was done using SPSS version 15.0. The level of significance was set at p <0.05. 
Result: The proximate composition revealed significantly higher (p<0.05) levels of food nutrients in groups 2 and 3compared to group 1. Similarly, the elemental analysis showed that groups 2 and 3 had significantly higher (p<0.05) levels of the elements and their concentration is within permissible limits compared to group 1 with significantly higher levels (p<0.05) of heavy metals such as lead, chromium and cadmium. Furthermore, the lipid profile analysis revealed significant increase (p<0.05) in levels of LDL-C, triglyceride and total cholesterol in the group 1 samples while group 3 has significantly higher levels (p<0.05) of HDL-C. Malondialdehyde levels were also significantly higher in the group 1 samples compared to groups 2 and 3. 
Conclusion: This study concludes that the local and poultry chicken meat are more nutritious and safer for consumption compared to the imported chicken meats sold in Ota, Ogun state.
Keywords: chicken meat, proximate composition, lipid profile, malondialdehyde
                                            INTRODUCTION
Chicken is the most widely eaten poultry in the world. It has both white and dark types of meat and has much less fat than other poultry. The chicken (Gallus gallusdomesticus) is a type of domesticated fowl, a subspecies of the red junglefowl. It is one of the most common and widespread domestic animals, with a total population of more than 19 billion as of 2011 (SAPA, 2015). Chicken importation (with the exception of day-old chicks) was banned by Nigeria in 2003, which spurred growth in domestic poultry production. Statistics from Eurostat, however, highlight that between 2009 and 2011 over 3 million MT worth of poultry products were imported into the republic of Benin, with the prepondence of these products ending up in the Nigerian market. If this is reflected in overall assumption, estimated poultry meat consumption in Nigeria is approximately 1.2 million MT (USDA, 2013). The link between diet and health is important, given the prevalence of diet related disease. Consumers need to be able to discriminate between foods based on the nutritional contribution of each to a healthy diet. They also need to be able to discriminate between foods in a broader context, considering issues such as food safety, how the food is produced and the environmental consequences of its production. Chicken can contribute to a healthy eating pattern. It is an important source of protein. The predominant cut consumed breast meat, is low in fat, with its fat profile favouring polyunsaturated, rather than saturated, fatty acids (Charlton et al., 2012). Poultry meat is very tender and acceptability to consumers is high, regardless of their religious beliefs. One of the major products of poultry production, are more affordable for the common person than other sources of animal protein (Aboki et al; 2013). Due to the high population growth in Africa and growing income the demand for poultry meat has significantly increased in recent years across large parts of the continent. Therefore, the consumption of poultry will increase by 200% 2020 for at least some countries in sub-Saharan Africa (USDA, 2013). Common feed additives used in poultry diets include antimicrobials, antioxidants, emulsifiers, binders, pH control agents and enzymes. Sometimes diets will also contain other additives used in diets for humans and pets such as flavor enhancers, artificial and nutritive sweeteners, colours, and lubricants. The importance of additive especially of plant origin has greatly increased in recent years (Adedeji et al., 2014).


AIM AND OBJECTIVES
I. To determine nutritional quality of the frozen chicken sample consumed in Sango Ota, Ogun State.
II. To determine the nutritional safety of frozen chicken samples consumed in Sango Ota, Ogun State.

MATERIALS AND METHODS
Fourteen (14) samples of chicken wings (imported chicken) were collected from retail outlets in each of 4 centrally located markets (Sango, Oju ore, Iyana and Oja Ota) in Ota, Ogun state, Nigeria.  
Fourteen (14) samples of poultry chicken were collected from poultry farms within Ota, while the last set (local chicken) comprise of fourteen (14) wings of locally bred chicken, all from within Ota. 
ANALYSIS
DIGESTION FOR BIOCHEMICAL ANALYSIS
2 g of the meat sample were grounded.
Transferred into an equivalent of 4 ml of a prepared buffer solution and homogenized.
Centrifuge at 10,000g for ten minutes.
Then the supernatant transferred into sample bottles for further analysis
BIOCHEMICAL ANALYSIS: The biochemical analysis assayed for includes 
Total cholesterol
Total protein
Lipid peroxidation
Triglyceride test
TOTAL CHOLESTEROL ANALYSIS
Procedure:
To carry out this analysis require that reading be done 546nm; and it is of three major phase
10mµl of distilled water was added to 1000µl of the reagent (which comprises 80 mmols/l at the pH 6.8,0.25mmol/l of 4 Aminoantipyrine , phenol 6mmol/l , peroxidase ≥ 0.5U/ml). This was read as the blank using the spectrophotometer.
This was followed by the reading of the standard composed of 10mµl of the standard reagent added to1000µl of the reagent.
The third reading was that of 10mµl of the supernatant and 1000µl of the reagent
Total cholesterol concentration = Asample      ×     Standard conc. = mg/dl
                                                                 Astandard

TOTAL PROTEIN ANALYSIS
The determination of total protein was done using biuret reagent described by Gornall et.,al. (1949).
Principle:
Cupric ions form a purple colored complex with compounds containing repeated amide group (-CONH-) links (like proteins) in alkaline medium. The purple colour I due to the coordination between the cupric ions and the unshared electron pair of peptide nitrogen and oxygen of water.
Procedure: 
2.0 ml of Biuret reagent added to a known volume of appropriately 1.0 ml of the supernatant in the test tube. This was thoroughly mixed and left undisturbed for 30mins at room temperature for the color development.
2.0 ml of Biuret reagent was added to 1.0ml of distilled water in another test tube to constitute the blank. The absorbance was read at 540nm against the blank.
For the preparation of the standards; Protein concentrations of the samples were calculated from a calibration curve obtained using Bovine Serum Albumin (BSA). For the calibration curve. Different concentrations of BSA (1-10 mg/ml).
Each test tube was made up to 2.0ml with appropriate volume of distilled water.
2.0 ml of the biuret reagent was added to each test tube. This mixture was left undisturbed at room temperature for 30 minutes after which the absorbance was read as 540nm against the blank. A calibration curve of absorbance against BSA concentration was plotted.
LIPID PEROXIDATION ANALYSIS
This analysis was done using the method of Adam.vizi and Seregi (1982). This method is based on the reaction that occurs between 2-thiobarbituric acid (TBA) and malondialdehyde which is an end product of lipid peroxidation. 
Procedure: 
An aliquot of 0.4 of the supernatant was mixed with 1.6ml of phosphate buffer ,0.5ml of TCA , 0.5ml TBA. 
This was then placed in the water bath for 45 minutes at 80oC.
After which this was then placed in ice to cool, then centrifuge at room temperature for 10mins at 300rmp.
The centrifuged homogenates was decanted and the supernatants was obtained and read at 532nm against distil H2O blank. 
CALCULATION 
MDA (Units/mg protein) =   DOD × V × 1
E532 × v ×mg/protein
TRIGLYCERIDE ANALYSIS
To carry out this analysis require that reading be done 500nm; and it is of three major phase.
The blank is composed of only 1000µl of the reagent (the reagent R1 comprises of 40 mmol/l at pH 7.6, 5.5 mmol/ of 4-chloro-phenol , 4-aminophenazone , ATP 1.0 , ≥150U/ml lipases, ≥0.4 U/ml glycerol-kinase, ≥ 0.5peroxidase.) 
This was followed by the reading of the standard composed of 10mµl of the standard reagent added to1000µl of the reagent.
The third reading was that of 10mµl of the supernatant and 1.00ml of the reagent.

CALCULATION
Triglyceride concentration = Asample      ×     Standard conc. =mg/dl
                                                                       Astandard



PROXIMATE COMPOSITON ANALYSIS
This a method developed in 1860 by Henneberge and Stohmann. It involves analyzing different the macronutrient content in the samples into six categories based on their chemical properties of the compound.
Moisture
Ash
Crude protein
Crude fat
Crude fiber
carbohydrates

PROCEDURES
Moisture Content.
The moisture content was determined using the AOAC, (1990). 
2g of the sample was weighed into a dried , cooled and pre weighed aluminum moisture can.
The can was subsequently dried to a constant weight at 105 ± 2oC. After drying, drying the can were weighed the cans were cooled in a dessicator and the weight after cooling was obtained.

CALCULATION
(Weight of can-weight of empty can) × 100
Weight of sample

  Ash Content
2g of the samples were weighed into well incinerated crucibles.
Then it was moved into muffle furnace and then ashed at 600oC  for 3 hours.
Afterwards, the muffle furnace was allowed to cool .The crucibles and the ash contents were brought out of the furnace
Re-weighing of the crucible after the ashing was done and the readings was recorded.

CALCULATION
( Weight of crucible + Ash - weight of empty crcible) × 100
                                        Weight of sample
Crude Fat 
The extractor cans were oven dried, cooled and weighed.
80mls of petroleum ether was measured into the extractor cans (6 of them)
2g of the meat samples were placed in the thimble and then clogged with grease free cotton wool.
The thimble was then placed in the extraction chamber and extraction commenced at 135oC
CALCULATION.
( Weight of can + Fat – Weight of empty can)× 100
Weight of sample
Crude Fiber content
2g of the meat sample was weighed and placed in the conical flask. 
100ml of 0.1 concentrated H2SO4 was measured and poured into the conical flask containing the weighed meat sample.
This was boiled for 30 minutes , after  which the acid was filtered and rinsed away.
The same was done using NAOH.
The obtained residue was made to be contained in already weighed crucibles and then heated in the muffle furnace for three hours. 
After which this was then weighed and recorded. 

CALCULATION

(Weight of crucible after oven drying - weight of crucible after ashing) × 100
Weight of sample

MINERAL ANALYSIS
This was done using Atomic Absorption spectrophotometer (AAS). The AAS machine operate base on the principle of the beer lambert law. The concentration of the analyte in the sample is directly proportional to the rate at which the rate of absorbtion by the machine.
Procedure. 
This analysis requires that the raw meat sample be digested and this was done as follows.
5 grams of the chicken meat samples was weighed using the weigh balance.
The weighed samples were placed inside the digestion tube and 2.5mls of nitric acid (HNO3) will be added to it.
 The sample in the digestion tubes was subjected to digestion as take place at 220 oc until a clear solution is formed. 
The solution was then be left for 10-15mins in the fume cupboard to allow the chocking smell to go off and to cool.
After which the supernatant was obtained by filtration.
After the digested sample has been obtained it is then used for mineral assay. Using the AAS .This machine requires for accuracy the preparation of the standard of element to assay for so it could use it to set a limit for the absorbance and also to indicacate an overange of the standard in any particular sample Instead of reading it normally in part per million(ppm). The prepared standard in the case of the minerals and heavy metals I assayed for are listed below.
MINERALS
Magnesium (mg) standard prepared was 1ppm
Iron (Fe) standard prepared was 3ppm

HEAVY METALS 
      Copper (3ppm) 
      Lead (10ppm).

THE STATISTICAL ANALYSIS
This research information are represented as mean ± standard error of mean (S.E.M). Statistically noteworthy dissimilarities in mean values were tested by one way analysis of variance (ANOVA). The data are analyzed using Statistical Array for Social Sciences 22.0.0.0 (SPSS Inc. 2015) and Microsoft Excel 2017 version. The dissimilarities were deliberated significant when p<0.005.









RESULTS



 The local chicken and poultry chicken has the highest level of trace element and their concentration are all within permissible limit and hence their consumption is beneficial to the consumers.
While the imported chicken have higher concentration of heavy metals such as lead, chromium, and cadmium which may lead to toxicity complications in the consumers. 





  

Proximate composition revealed that local chicken and poultry chicken has the highest level of ash, fiber, carbohydrates, protein and lipids compared to imported chicken which is only high in moisture content. The higher the moisture contents the more the susceptibility of the food to deterioration by micro-organisms.
The local chicken is recommended for consumption based on its higher nutritional quality.



















Lipid profile revealed the imported chicken  had the highest levels of  LDL-C, triglyceride, and total cholesterol compared to the poultry and local chicken.
The local breed also had the highest level of HDL-C which is termed as good cholesterol and  hence more beneficial to the heart than the imported chicken.


The imported chicken had the highest level of malondialdehyde compared to the poultry and local chicken.
This may be attributed to the prolonged storage of the imported chicken meat. 
The ingestion of the chicken may increase oxidative stress and predispose to myriads of diseases in consumers.





CONCLUSION
The result of this study has been able to shed more light on the comparison between these various type of chicken meat (imported, poultry and local breed) consumed in Ota Ogun State as to their chemical parameters, proximate composition, total cholesterol content ,triglyceride content ,lipid peroxidation, mineral and malondialdehyde content. At the culmination of this research work I observe that the poultry samples were observed to have high carbohydrate content with a significant difference of (p>0.05) compared to other group samples. The level lipid peroxidation and total cholesterol level was observed to be intensely high in the imported chicken meat sample with a significant difference of (p>0.05). For the mineral analysis the imported samples were observed to contain high level of lead; also the consumption of imported chicken may result in bioaccumulation of heavy metals and increased levels of malondialdehyde and lipids. This study indicate that the consumption of chicken meat, especially the imported ones may be deleterious to human health ; and so proper cautions should be taken as to what we choose to consume.
                                                


                                                 RECOMMENDATIONS
I hereby recommend that the consumers of these chicken meat should inculcate the habit of removing of the bird skin before cooking and consumption. The wings should be disposed as waste, because these are the major areas of vaccines and drug injections; also Thawing of frozen product should be done under running cold water or as part of cooking method. Consumption of local  fowl, cock, duck etc. is quite safer than those of the poultry birds that are not reared under normal conditions.
More importantly, The law enforcement agencies and other related bodies should implement a more effective method of securities at the borders; in order to stop the smuggling of this poultry products into the country.
Poultry rearing activities should be carried out under high hygienic conditions.(it is safer to purchase these birds from properly registered farms).
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Table 2: Mineral composition of the chicken 

meats

GROUPS K Ca Fe Mg Na P

Imported

chicken

118.68

±

1.14

a
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Poultry
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a

Local chicken
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67.38

±
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c
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±

11.79

c

4.37

±

0.67

a
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±

16.43

c

26.97

±

0.09

a
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Table 2: Mineral composition of the chicken meats

		GROUPS		K		Ca		Fe		Mg		Na		P

		Imported chicken		118.68±1.14a		38.50±3.92a		26.43±1.99a		5.13±0.20a		228.65±16.8 a		25.50±0.68 a

		Poultry chicken		98.80±12.41a		96.26±3.92b		96.26±3.92b		4.70±0.53a		581.76±17.25b		25.05±0.28 a

		Local chicken		72.47±1.62b		67.38±11.79c		67.38±11.79c		4.37±0.67a		166.03±16.43c		26.97±0.09 a
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RESULTS AND DISCUSSION

Figure 1: Level of carbohydrate content in chicken meat.
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Figure 2: Level of mixture content in chicken meat
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Figure 2: Level of mixture content in chicken meat
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Figure 3: Level of protein content in chicken meat.
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Figure 4: Level of fat content in chicken meat.
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Figure 3:  Level of protein content in chicken meat.
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Figure 4: Level  of fat content in chicken meat.
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Figure 5: Level of ash content in chicken meat.
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Figure 6: Level  of fibre content in chicken meat.
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Figure 5: Level of ash content in chicken meat.   
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Figure 6: Level  of fibre content in chicken meat.





image1.png

Ash

Imported chicken
m Poultry chicken

i Local chicken







image2.png

Fibre

u Imported chicken
m Poultry chicken

Local chicken














image6.emf
Figure 8: Determination of   LDL-C levels  in chicken. 
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Figure 8: Determination of   LDL-C levels  in chicken. 
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Figure 9: Determination of total cholesterol levels in chicken.
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Figure 9: Determination  of total cholesterol levels in chicken.

5/10/2020

17





image1.png

mg/dl

100

90

80

70

60

50

40

30

20

10

Total cholesterol levels in chicken meats obtained from

different chicken sources

Imported chicken

Poultry chicken

Local chicken













image8.emf
Figure 10: Determination of triglyceride levels in chicken.
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Figure 10: Determination of triglyceride levels  in chicken.
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Figure 7: Determination of HDL-C level in chicken.
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Figure 7: Determination  of HDL-C level in chicken. 
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Figure 11: Determination of malondialdehyde levels in chicken meat.
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Figure 11: Determination of malondialdehyde levels in chicken meat.
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Table 1: Heavy metal levels of chicken 

meats

GROUPS Cd Cr Mn Zn Pb Ni Cu
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Table 1: Heavy metal levels of chicken meats

		GROUPS		Cd		Cr		Mn		Zn		Pb		Ni		Cu

		Imported chicken		0.08±0.02a		5.73±1.02a		6.86±3.61a		1.29±0.64a		1.32±0.01a		0.92±0.07a		0.94±0.00 a

		Poultry chicken		0.01±0.00b		3.26±0.29b		14.77±1.05b		1.42±0.24a		0.23±0.01b		5.44±0.32b		1.41±0.19b

		Local chicken		0.01±0.00b		1.16±0.24c		13.26±0.65b		2.61±0.51b		0.57±0.01c		1.71±0.31a		0.15±0.00c
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