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Abstract:  
Background:  Serum biochemical profiles of chickens provide valuable information for the evaluation of health 

status which reflects many metabolic alterations of organs and tissues. This study investigated the lipid profile 
levels of broilers and local chickens for consumption in the city of Korhogo. 

Materials and Methods: To do this, a venous blood sample was taken from 83 seemingly healthy chickens, 

including 43 local chickens and 40 chickens for lipid assessment. 

Results: The results indicated that, the mean triglycerides and VLDL values in local chickens were higher in 

females than in males with a significant difference (P ˂ 0.001). Similarly, in broilers, the mean values of 

cholesterol and LDL-C were higher in females than in males with a significant difference (P˂0.001). 

Comparing the mean of lipid parameters between strains, cholesterol and LDL-C were higher in broilers than 

in local chickens with a significant difference(P˂0.001). 

Conclusion: Lipid parameters varied from local chickens to broilers and also according to sex suggesting a 

standard setting of blood lipid parameters in chickens in Côte d’Ivoire. 
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I. Introduction  
 Poultry play an important place in the human diet. It produces a relatively cheap meat of good dietetic 

quality, rich in protein and low in fat (Sahraoui et al., 2019).  However, because of intensive breeding programs 

aimed at increasing the body weight of chickens and especially broilers, excess fat is observed in animals on 

modern farms nowadays. This excess fat is becoming a major concern for both poultry producers and consumers 

(Tohala, 2010). Consumers tend to limit the consumption of fatty meat because it is considered to have an 

adverse effect on human health (cholesterol phobia) (Regar, 2019). The lipid profile that is the indicator of fat, 

has not been sufficiently explored in local chickens in tropical regions.  

Several studies have found that many bloods biochemical parameters differ from broilers to chickens in 

parts of the world (Kokore et al., 2021a, 2021b, Masud Alam et al., 2020, Subhadarsini Mohanty and Silpa, 

2020, Dutta et al. 2013). Is the same true for the lipid profile? 

There is little information on the normal values of the lipid profile of different strains of chickens in 
Côte d'Ivoire. This information, in addition to being useful for diagnosis and livestock management, could also 

be used in breeding programs, for the genetic improvement of local chickens (Kral and Suchy, 2000). Hence, 

this study investigated the lipid profile levels of local chickens and broilers in Korhogo, Côte d’Ivoire. 

 

II. Material And Methods  
Study Sites and Population 

The experiment was carried out from August 2021 to September 2021 in the Department of Korhogo 

situated between 5°16 and 6°16 of longitude West, and at latitude 8°32 and 10°20 North in the northern Côte 

d’Ivoire. A total of 83 seemingly healthy chickens, including 43 local chickens (21 male and 22 female) and 40 
broilers (22 male and 18 female) of different ages, were selected for the studies. The average age of local 

chickens was 8.70 ± 0.27 months and of broilers 40.7 ± 0.44 days. All chickens came from Korhogo and its 

surrounding localities. The broilers were all of the Cobb 500 strain. This is a descriptive cross-sectional study of 

chickens intended for consumption at the Korhogo poultry market. 
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Collection and Analysis of Blood Sample 

In each bird, a venous blood sample is taken from the jugular vein in heparinized tubes in the morning 

between 7:00 and 9:00 am. These blood samples, placed in a cooler with ice, are transported to the laboratory of 
Peleforo GON COULIBALY University Health Centre in Korhogo for the performance of biochemical tests. 

Before they were centrifuged at 3000 rpm for 5 minutes and the serum was aliquoted into micro bowls and was 

stored at -20°C until further analyses. Individual serum samples were analyzed for total cholesterol, 

triglycerides, high-density lipoprotein (HDL), low-density lipoprotein (LDL) and very low-density lipoprotein 

(VLDL) using the kit package BIOSYSTEMS® S.A. 

 

Statistical analysis  

For statistical analysis, the data were entered and analyzed on STATISTICA software (Windows 

version 7.1). The mean values of the different biochemical parameters in the birds were compared using the 

non-parametric Mann Whitney U test. The level of significance was reported at less than P < 0.05. 

 

Ethics  

Experimental procedures and protocols used in this study were approved by ethical committee of 

Health Sciences, University Peleforo GON COULIBALY (Korhogo/Côte d’Ivoire). These guide lines were in 

accordance with the internationally accepted principles for laboratory use and care. Then, this study was 

approved by the Ministry of Animal Production and Fishery Resources in the Republic of Côte d'Ivoire. 

 

III. Result  
The results of this study show highly significant differences between serum lipids in different group of 

chicken. Table 1 & 2 summarizes the means and standard error on the mean (SEM) of serum lipid values of the 
local chicken and broiler respectively.  Regarding local chickens, mean triglyceride and VLDL values were 

higher in females than in males with a very highly significant difference (P˂0.001). In broilers, on the other 

hand, mean cholesterol and LDL-C values were higher in females than in males with a very highly significant (P 

˂ 0.001) and significant (P ˂ 0.05) difference, respectively. 

 

Table 1: Mean values of lipid parameters in local chickens 
Blood parameters Total Population  

n=43 

Male  

n=21 

Female 

n=22 

p Value  

Mean ± 

SEM 

Min Max Mean ± SEM Min Max Mean ± SEM Min Max 

Triglycerides (g/L) 0.82 ± 0.01 0.66 1.02 0.76 ± 0.01 0.68 0.91 0.88 ± 0.02*** 0.66 1.02 0.00 

Cholesterols (g/L) 1.62 ± 0.02 1.32 1.93 1.65 ± 0.03 1.46 1.93 1.59 ± 0.04 1.32 1.89 0.20 

HDL (g/L) 0.46 ± 0.01 0.26 0.65 0.44 ± 0.02 0.26 0 .65 0.48 ± 0.01 0.28 0.58 0.06 

LDL (g/L) 0.99 ± 0.03 0.69 1.41 1.06 ± 0.04 0.76 1.41 0.93 ± 0.04 0.67 1.19 0.05 

VLDL (g/L) 0.16 ± 0.00 0.13 0.20 0.15 ± 0.00*** 0.13 0.18 0.18 ± 0.00 0.13 0.20 0.00 

 n: Total number of each subjects group; SEM: Standard error of mean; Min: Minimum; Max: Maximum; HDL: 

High Density Lipoprotein; LDL: Low Density Lipoprotein; VLDL: Very Low-Density Lipoproteins; ***: 

Statistically different for p < 0,001. 

 

Table 2: Mean values of lipid parameters in broilers 

Blood parameters Total Population  

n=43 

Male  

n=21 

Female 

n=22 

p 

Value  

Mean ± SEM Min Max Mean ± 

SEM 

Min Max Mean ± SEM Min Max 

Triglycerides (g/L) 0.78 ± 0.01 0.67 0.98 0.77 ± 0.01 0.69 0.83 0.80 ± 0.01 0.70 0.98 0.31 

Cholesterols (g/L) 1.72 ± 0.02 1.46 1.90 1.67 ± 0.03 1.48 1.88 1.78 ± 0.02*** 1.64 1.90 0.00 

HDL (g/L) 0.47 ± 0.02 0.11 0.78 0.48 ± 0.02 0.28 0.63 0.46 ± 0.04 0.11 0.78 0.26 

LDL (g/L) 1.09 ± 0.03 0.90 1.39 1.03 ± 0.04 0.75 1.23 1.16 ± 0.03* 0.89 1.39 0.03 

VLDL (g/L) 0.16 ± 0.00 0.13 0.19 0.15 ± 0.00 0.13 0.17 0.16 ± 0.00 0.14 0.19 0.31 

 n: Total number of each subjects group; SEM: Standard error of mean; Min: Minimum; Max: Maximum; HDL: 

High Density Lipoprotein; LDL: Low Density Lipoprotein; VLDL: Very Low-Density Lipoproteins; *: 

Statistically different for p < 0,05, ***: Statistically different for p < 0,001. 
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Table 3 shows the comparison of the different lipid parameters in chickens. Cholesterol levels were 

higher in   broilers compared to local chickens with a very highly significant difference (P ˂ 0,001).  Similarly, 

mean LDL values were significantly higher in broilers (P ˂ 0.001). The comparison by sex between chicken 
strains, indicated in broiler females, higher mean values of cholesterol and LDL than in local chicken females 

with a very highly significant difference (P˂0.001).  In contrast, triglyceride and VLDL levels in female local 

chickens were significantly (P˂0.05) higher than in female broilers.  There was no significant difference in the 

males of the two groups of chickens. 

 

Table 3: Comparison of mean lipid parameters in chickens 
Blood 

parameters 

Local chickens 

 N=43 

Broilers 

N=40 

Total Population  

n=43 

Male  

n=21 

Female 

n=22 

Total Population  

n=40 

Male  

n=22 

Female 

n=18 

Mean ± SEM Mean ± SEM Mean ± SEM Mean ± SEM Mean ± SEM Mean ± SEM 

Triglycerides 

(g/L) 

0.82 ± 0.01 0.76 ± 0.01 0.88 ± 0.02# 0.78 ± 0.01 0.77 ± 0.01 0.80 ± 0.01 

Cholesterols (g/L) 1.62 ± 0.02 1.65 ± 0.03 1.59 ± 0.04 1.72 ± 0.02*** 1.67 ± 0.03 1.78 ± 0.02### 

HDL (g/L) 0.46 ± 0.01 0.44 ± 0.02 0.48 ± 0.01 0.47 ± 0.02 0.48 ± 0.02 0.46 ± 0.04 

LDL (g/L) 0.99 ± 0.03 1.06 ± 0.04 0.93 ± 0.04 1.09 ± 0.03*** 1.03 ± 0.04 1.16 ± 0.03### 

VLDL (g/L) 0.16 ± 0.00 0.15 ± 0.00 0.18 ± 0.00# 0.16 ± 0.00 0.15 ± 0.00 0.16 ± 0.00 

N & n: Total number of each subjects group; SEM: Standard error of mean; Min: Minimum; Max: Maximum; 

HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein; VLDL: Very Low-Density Lipoproteins; *: 

Statistically different for p < 0.05; ***: Statistically different for p < 0.001; #: Statistically different for p < 0.05; 

###: Statistically different for p < 0.001. 

 

IV. Discussion  
Poultry meats are appreciated by the consumer and recommended by dietitians because they are low in 

fat and yet well-endowed with unsaturated fatty acids (LESSIRE, 2001). This study, which assessed the lipid 

profile in broilers and chickens, showed an average of the triglyceride and VLDL levels in local chickens (0.82 

± 0.01 g/l) and broilers (0.78 ± 0.01 g/l) within the international ranges (0.20 to 1.50 g/l). It did not vary 

significantly by strain. In contrast, triglyceride levels were significantly higher in females than in males of local 

chickens. This result is consistent with the work of Larbier and Leclercq (1992), which showed that females are 

generally fatter than males for the same species and age. 

The concentration of VLDL reflects the availability of plasma triglycerides and thus the susceptibility 

to fattening (Whitehead and Griffin, 1982). Since the de novo synthesis of fatty acids in birds occurs primarily 

in the liver, the growth of fat tissue and subsequent fattening is dependent on the availability of plasma 

triglycerides, which are transported as components of lipoproteins by VLDL (Dominique, 1997). Because 

VLDL concentrations in the chickens in this study are within the reference standards, they will not be exposed 

to excessive fattening. 
Triglycerides and VLDL are lower than those obtained by Bogusławska-Tryk et al. (2016), Sahraoui et 

al. (2019), Masud Alam et al. (2020), Zohreh et al. (2010) in broilers and by Ramesh et al. (2009) in layers.  

On the other hand, these rates were higher than in the work of Daneshyar et al. (2011), Gheisari et al. 

(2017), Karadağoğlu et al. (2020), Okpogba et al.  (2019), Regar et al. (2019) and Tohala (2010) also in 

chickens. According to Krasnodębska-Depta and Koncicki., 2000, the fattening status of poultry carcasses varies 

according to the bird species, sex and age of the bird, but also according to the nutritional characteristics of the 

food ingested, which would explain this difference.  

Cholesterol is one of the most controllable risk factors for heart disease, heart attacks and strokes. It is 

the cause of cardiovascular disease, which is one of the main causes of disability and premature death (Kristal-

Boneh et al., 1999). Control of its level in food and feed is of great importance. General cholesterol levels in the 

chicken population are within the reference standards in this study. The rate for local chickens in our study was 
higher   than that obtained by Messabhia, 2016 in a population of local chickens in Algeria and Iriyanti et al. 

(2014) who conducted their experiments on local populations in Indonesia. 

Cholesterol was significantly higher in broilers than in local chickens. This finding is contrary to the 

work of Dutta et al. (2013) that recorded the highest cholesterol levels in its indigenous population compared to 

the industrial strain that had the lowest level.Low cholesterol levels in local chicken populations may be the 

result of hyperactivity and agility in these populations, resulting in increased demand for energy metabolites 

(Almeida et al., 2006). These Hypo-cholesterol populations represent a great interest in human nutrition as 

sources of lean meat. 
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Cholesterol levels in female broilers are higher than those in the local chicken population in agreement 

with Bahman et al. (2011), which found that the industrial strain exceeds the farm population in cholesterol 

levels. 
LDL levels were significantly higher in broilers than in local chickens, as was cholesterol levels. This 

finding is consistent with literature. LDL are the major transporter of cholesterol from the liver to body tissues, 

so serum LDL levels are affected by cholesterol levels (Hasanuddin and Yunianto, 2013). Local chickens are 

therefore more recommended for feeding because they have less HDL ("bad cholesterol"). LDL levels are well 

above those of HDL in the study population as the literature indicates. High density lipoproteins represent the 

large fraction of cholesterol in the blood of birds (Peebles et al., 1997). 

 

V. Conclusion  
In conclusion, there were significant statistical differences observed between serum triglyceride, 

cholesterol, LDL and VLDL levels in local chicken and broilers. Mean triglycerides and VLDL values were 

higher in females than in males with a very highly significant difference. 
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