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Abstract – Twelve (12) weeks feeding trial was conducted to 

determine the effect of fatty acid content/total lipid and 

carcass characteristics/organoleptic qualities of broiler fed 

diets supplemented with dietary fat sources at levels of 5% 

saturated and 5% unsaturated. Three experimental diets 

identified as T1, T2 and T3 were formulated, the control diet 

T1 was with 0% fat, T2 contained palm oil at 5% inclusion 

and T3 contained 5% groundnut oil respectively. Feed and 

water was provided ad-Libitum. Hundred and twenty (120) 

day old Anak Strain broiler chicks were randomly 

distributed into three (3) experimental diets in a completely 

randomized design (CRD). Each treatmen

replicated into four with thirty birds per replicate. The result 

indicated that the different dietary treatments has effect on 

Total cholesterol, triglycerides, high-density

low density lipoprotein (P>0.05) except T

density- lipoprotein which reduces total cholesterol. 

However, addition of dietary fats increased the total 

cholesterol, Triglycerides and low-density-

the experiment (p>0.05). Chicks fed diet with supplemented 

fat sources had the most body live weight and no significant 

differences were observed in meat tenderness, juiciness and 

flavour (p>0.05). There were significant differences between 

carcass characteristics (except for abdominal fat pad) due to 

dietary treatment (p>0.05) and levels of inclusions. Based on 

the result of this study/research; it is recommended that 5% 

inclusion or more of unsaturated fat source (groundnut oil) 

be used as supplement in meal of broiler diets.

 

Keywords – Saturated, Unsaturated, Oil, Fatty Acid and 

Total Lipid. 

 

I. INTRODUCTION

 

Organoleptic characteristics or properties are the trait 

that influence the consumer to regularly purchase and eat 

meat. Nutritional value concerns the chemical composition 

of the meat and its suitability for human consumption. 

Although, many factors can influence meat quality, this 

research work is only concerned with the nutritional and 

eating qualities of meat, particularly broilers. It attempts to 

examine the possibilities for nutritional manipulation of 

these characteristics in the animal and to establish their 

likely value to both the consumer and the producer.

Fats are rich source of energy and are frequently 

included in broilers diet to increase the energy density. 

Several experiments have shown that an increase in energy 

concentration produces a decrease in feed intake but does 

not negatively affect daily gain, resulting in improvement 

in feed efficiency (Scaife and Moyo, 1994). Significant 

correlations between the nature of dietary lipids and that of 

fatty and muscle tissues have being demonstrated. The 
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Saturated, Unsaturated, Oil, Fatty Acid and 

NTRODUCTION 

Organoleptic characteristics or properties are the trait 

that influence the consumer to regularly purchase and eat 

meat. Nutritional value concerns the chemical composition 

of the meat and its suitability for human consumption. 

Although, many factors can influence meat quality, this 

research work is only concerned with the nutritional and 

eating qualities of meat, particularly broilers. It attempts to 

examine the possibilities for nutritional manipulation of 

in the animal and to establish their 

likely value to both the consumer and the producer. 

Fats are rich source of energy and are frequently 

included in broilers diet to increase the energy density. 

Several experiments have shown that an increase in energy 

concentration produces a decrease in feed intake but does 

not negatively affect daily gain, resulting in improvement 

in feed efficiency (Scaife and Moyo, 1994). Significant 

correlations between the nature of dietary lipids and that of 

ues have being demonstrated. The 

main effect of unsaturated dietary fat or oils is to induce 

the deposition, in body lipids, of polyunsaturated fatty 

acids that are not synthesized by chickens, namely 

lincoleic and linolenic acids in fatty and muscle tissu

and long-chain polyunsaturated fatty acids muscles 

(Lessire, 1995). Changes in the fatty acid profile of fats 

deposit in chickens result in a modification of the carcass, 

aspect, carcass score indicate they are firmer and drier 

when feeds are supplemented with tallow (Edwards 

1973; Caudro et al; 1993). 

Conversely, foods enriched with unsaturated fatty acids 

or n-3 fatty acids are gaining popularity because, these 

fatty acids have reported to protect against cardiovascular 

and inflammatory diseases, certain types of cancer 

(Kinsella et al; 1990), decrease

blood pressure, platelet aggregation, thrombosis and 

atherosclerosis particularly in diabetics and they also 

provide essential nutrients required for brain and visual 

development in children and enhance immunity in adult 

and more ovet, chicken fed on unsaturated oils shows 

carcasses with softer fats (Caudon 

Cardiovascular diseases in mankind are mostly ascribed 

to either a family history and/or of dietary origin. Modern 

diets high in saturated fatty acids (SFA) and low 

monounsaturated (MUFA) and polyunsaturated (PUFA) 

fatty acids are mostly blamed for the increase incidence of 

these diseases. Since dietary fatty acids are absorbed by 

monogastric animals and deposited in their tissues without 

significant modification (Coetzee and Hottman, 2002) 

considerable potential exists for the manipulation of the 

fatty acid profile protein sources has the potential to 

increase the supply of Omega-

to improve the PUFA/SFA ratio (Warnants 

The inclusion of saturated and unsaturated oil source in 

composition of broiler feed has immensely added to the 

value of quality of feed and increased the carcass quality 

of birds. This therefore has the potential to reduce 

coronary/ cardiovascular diseases in h

 

II. MATERIALS AND 

 

Experimental Site 
The experiment was carried out in the poultry unit of the 

Department of Animal Science Ebonyi State University, 

Abakaliki. 

Experimental Birds and Design
Three hundred and sixty day

chicks were randomly placed into three (3) dietary 

treatments and twelve replicates in a completely 
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randomized design for a period of twelve (12) weeks (3 

months). The experimental birds were obtained from

reputable farm (CY farms) in Abakaliki, Ebonyi State. The 

birds were brooded in deep litter pens using wooden 

partition with wire gauze to separate the birds and wood 

shavings was used as litter material. During the brooding 

period, each pen was provided with 200 watts electrical 

bulb to provide optimum temperature. The birds were 

vaccinated as and when due According to Odoh (2006).

The environment where the experiment was carried out 

was kept clean always and the litter materials were 

changed periodically (every 2 weeks) or when damped or 

caked to prevent infection. The water troughs were washed 

daily. At the commencement of the experiment, the birds 

were weighed and had an initial body weight of 0.2kg ± 

0.01kg and were replicated twelve (12) times with 

birds per replicate with a total number of one hundred and 

twenty (120) birds per treatment. Feed and water were 

supplied ad-libitum. 

Feeding 
The chicks were given ad-libitum access to experimental 

diets from conica feeding troughs. Water was made 

available for consumption on rubber and aluminium water 

troughs. The raw groundnut oil which was used was 

extracted from the raw groundnut seed that w

from Abakaliki feedstuff market and palm oil as well, 

while other feed material were bought from farm 

Association in Enugu State. The groundnut seed was made 

free of dirt, pounded and the oil was extracted while the 

remains was used for Kuli kuli. The oil was stored in the 

bottle to avoid contamination and from becoming rancid.

Dietary Treatments 
The two hundred and sixty birds (260) were randomly 

assigned to three (3) dietary treatments, having ten (30) 

birds per replicate, one hundred and twe

treatment and treatment one (T1) served as the control. The 

treatments were identified as T1, T2 and T

The raw groundnut oil and palm oil was included in the 

diets of T2 and T3 at levels 5% respectively, both at starter 

and finisher phase of the experiment. The proximate 

composition of experimental diet and ingredient 

percentage of composition of starter feed used to 

formulate the diet are presented in table 1.

Laboratory Analysis 
At the end of the experimental period, the 

chickens were weighed and a medium body weight animal 

was then separated from each repelication. After six hours 

of fasting, they were slaughtered. Soon after the slaughter, 

the broiler chickens were frozen at – 

until the proximate analyses were conducted on them 

using Hartman and Lago methodology (1986). The 

carcasses were deposited in the refrigerator with 

temperature around 10
6 

for two hours. Then, all the visible 

fat and skin sample. The meat was grinded in a food 

processor until a pasty matter was obtained. The moisture 

(dry matter) and ashes (mineral matter) analysis were 

conducted in the laboratory. The remaining samples were 

placed in labelled trays and dried in an oven with 

circulating air at 55
o
c for 24hours to remove the m

The dry sample were then sent for poultry physical 
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) served as the control. The 

and T3 respectively. 

The raw groundnut oil and palm oil was included in the 

at levels 5% respectively, both at starter 

isher phase of the experiment. The proximate 

composition of experimental diet and ingredient 

percentage of composition of starter feed used to 

formulate the diet are presented in table 1. 

At the end of the experimental period, the broiler 

chickens were weighed and a medium body weight animal 

was then separated from each repelication. After six hours 

of fasting, they were slaughtered. Soon after the slaughter, 

 18
o
C temperature 

analyses were conducted on them 

using Hartman and Lago methodology (1986). The 

carcasses were deposited in the refrigerator with 

for two hours. Then, all the visible 

fat and skin sample. The meat was grinded in a food 

l a pasty matter was obtained. The moisture 

(dry matter) and ashes (mineral matter) analysis were 

conducted in the laboratory. The remaining samples were 

placed in labelled trays and dried in an oven with 

c for 24hours to remove the moisture. 

The dry sample were then sent for poultry physical 

proximate analysis laboratory were the crude proteins, 

either extract and FAS profile analyses were performed 

using Hartman and Lago methodology (1986).

Fatty Acids Analysis 
The FAs analysis was accomplished in dry matter and in 

duplicate using the Hartman and Lago (1986) 

methodology. The FAS identification method was the 

comparison between the triglycerides methyl ester samples 

and triglycerides from authentic standard (methyl esters 

sigma). The total lipid analysis was carried out according 

to AOAC (1995b) methodology with the following 

parameters total cholesterol, triglycerides, high density 

lipoprotein (HDL) and low-density lipoprotein (LDL).

Carcass Quality 
Determination of carcass characteristics and 

organoleptic quality: The procedures for the measurement 

of carcass and organ weights and assessment of 

organoleptic qualities were as described in Okeudo 

(2005). 12 birds (4 from each treatment) were sele

after the termination of feeding trial. Birds of similar live 

weights were selected, except when none is available. 

Birds were starved overnight and there after slaughtered 

and dressed following conventional procedure. The weight 

of the carcasses and the organs were recorded. One 

drumstick from each carcass was used for the 

determination for sensory evaluation test. Drumsticks were 

cut in cubes packaged individually and heated in a pot on a 

hot plate for 30 minutes. Thereafter, they were cooled 

under room temperature and served to a panel of 10 

assessors previously trained in basic organoleptic 

assessment procedure. Each panellist was required to 

masticate 3 samples and score each for tenderness, 

juiciness, flavour and degree of likeness using the 9 poi

category rating scale (AMSA, 1978). It was planned that 

the 3 samples offered to each panellist must come from 

three different dietary groups. 

 

III. STATISTICAL 

 

The statistical data were analyzed using ANOVA as 

outlined by Scot et al (1989). Differences between means 

were separated using Duncan multiple range test, (Duncan 

1995) at 5% significance level. 

The linear model used was 

 
µ= + +

ij i ij
X T E

 
Where, Xij = Individual observation

 n   = Overall population mean

 Τi  = Treatment 

 e   = Experimental error

 i    = Number of treatments

 j    = Number of replicate

            

IV. RESULTS

 

Proximate Analysis of the Breast and Thigh
The result of the proximate analysis of the breast and 

thigh of the experimental birds shows that there was no 

significant difference (P>0.05) in the humidity, crude 

protein and Ether Extract in the breast and thigh of the 
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birds in all the treatments. (Table 2) T

value in the breast (74.81) followed by T

had the least (73.49) for humidity. 

Saturated Fatty Acid Analysis of the Breast and 

Thigh of the Broiler Chicken Fed experimental diet
The result showed that there was no 

difference (P>0.05) in all the treatment in their 

composition of palmitic acid and stearic acid but there was 

a significant difference (P<0.05) in the myrsitic acid 

composition especially on the breast of the experimental 

birds in T1 and T2, had the highest level of myristic acid 

(0.20) followed by T3 (0.12) while T2 had the least (0.10) 

(Table 3). There was no significant difference in the 

PUFA content of the breast and thigh of the experimental 

birds in all the treatments T1 had the highest le

(4.57) followed by T3 while T2 had the least (3.43), all 

these increases, were seen in the thigh (Table 4) figure, but 

there was a numerical decrease in the PUFA content of the 

breast and thigh of the birds in T2 but it was statistically 

difference. 

Carcass Yield and Quality 
The mean values of bird weight showed significant 

difference in all the treatments. T3 

(2.94kg/birds), followed by T2 (2.78kg/bird) while T

the lowest, significantly difference also existed in all the 

parameters measured in all treatments: Defeathered 

weight, Dressed carcass weight, Breast weight, 

Drumstick/thigh weigh, wing weight, Gizzard weight and 

abdominal fat weight (Table 5). 

Sensory/Organoleptic evaluation of meat
There was no significant difference (P > 0.05) found in 

the sensory/organoleptic qualities of the meat of the 

experimental animals fed with the three experimental 

diets. Though T1 scored greater value for appearance 

(7.79) and T3 scored the highest value for overall 

acceptability (7.57) among the treatments, these values 

were not statistically different. 

Lipid Profile Indices of Broiler Chicken Feed on the 

Experimental Diet 
The result of fatty acid content n relation to lipid profile 

analysis showed that the mean values of T

cholesterol and low-density-lipoprotein differs 

numerically to T3, but there was no significant difference 

(P>0.05) the triglycerides, High Density Lipoprotein and 

Low Density Lipoprotein in all the  treatments. T

highest low-density lipoprotein in all the treatments. T

had the highest low-density lipoprotein (2.05), followed by 

T1 (1.78) while T3 had the least (1.51). Whereas in high 

density lipoprotein, T3 had the highest (0.82), followed by 

T1 (0.67) and then T2 (0.6), but in the triglyc

the highest (0.60), followed by T1 (0.58) then T

(Table 7). 

 

V. DISCUSSION 
 

Effect of treatments on carcass quality
Significant difference (P>0.05) did not occur in all the 

treatments for humidity, Ether Extract and crude protein 

but significant difference (P<0.05) occurred in the thigh of 
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Drumstick/thigh weigh, wing weight, Gizzard weight and 

Sensory/Organoleptic evaluation of meat 
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(P>0.05) the triglycerides, High Density Lipoprotein and 

Low Density Lipoprotein in all the  treatments. T2 had the 

otein in all the treatments. T2 

density lipoprotein (2.05), followed by 

had the least (1.51). Whereas in high 

had the highest (0.82), followed by 

(0.6), but in the triglycerides, T2 had 

(0.58) then T3 (0.41) 

 

Effect of treatments on carcass quality 
0.05) did not occur in all the 

treatments for humidity, Ether Extract and crude protein 

but significant difference (P<0.05) occurred in the thigh of 

the birds in T2 for ash, this could be because the birds in T

which were fed with saturated oils were not 

them and or assimilate or synthesize them adequately. This 

result is in line with that obtained by Van Heerden 

(2002) who studied the chemical composition of broiler 

chickens sold in south Africa’s trade and they reported 

lower values for thigh, humidity, equal values for the 

breast, higher values regarding the fat and protein in the 

breast and thigh, and equal values regarding the ashes 

content in both cuts when compared to this study and with 

values in the united state Department of A

(USDA) food composition Table (1999).

The total contents of lipids in this research regarding the 

white meat presented lower values than those shown in the 

table that contains 1.65g.100

presented by the USDA Table (1999)

this value is higher than the ones obtained in this study. In 

the raw thigh, it was related in USDA table 4.31.100g

lipids, showing very similar results to the current research, 

and, 20.08g.100-1 of proteins, in both evaluated cu

results are in agreement with this study. When the results 

were compared to the Brazilian food composition Table 

TACO (2004), it shows higher values of lipids and protein 

for the broilers breast and thigh. Regarding humidity and 

ashes, the table shows similar values to the breast and 

thigh portion as those reported in this study.

Saturated Fatty Acid Analysis of the breast and thigh
The saturated myristic fatty acid was higher in the breast 

and thigh of chicken in T2 and T

level in T3 which was fed with feed formulated with 

unsaturated oils (Table 3). This reduction is beneficial 

since this acid is considered hyperlidemic (Keys 

1965). In addition, the hypercholesterolemic effect of 

saturated fatty acids according to Farfan (1996), is 

associated with the palmitic acid (C12:0), myristic acid 

(C14:0), and palmitic acid (C16:0) which causes more 

harm than good. Palm oil inclusion in this study presented 

adverse responses to the birds in T

tissue did not synthesize substantial amounts of fat, so, it 

can be said that it was dependent on the fatty acids from 

digestion or those synthesized by the liver because there is 

also a basic difference between the metabolism in 

mammals and in poultry regarding the occurrence of 

lipogenesis. In mammals, lipogenesis occurs, practically, 

in adipose tissue; however, in poultry it is processed in 

liver cells. In poultry, only after this physiological 

mechanism that the distribution of lipids to the

tissue is done. The effect of saturated oils used in feed 

compared with unsaturated in the broiler chicken lipid 

metabolism has been described by many researchers 

(Qureshi et al; 1980a). A significant decrease in the 

cholesterol biosynthesis occurs when saturated oil is used 

on diets, and this effect is followed by a great increase in 

the fatty acid biosynthesis (Burger 

the chemical composition variation of certain foods can 

define their use. Thus, the NSP has a great contr

poultry diet interfering in the intestinal absorption of 

lipids, reducing the abdominal fat (Francesch 

and it can also reduce the diet efficiency and decrease the 

digestibility of many nutrients (Brufau 
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for the broilers breast and thigh. Regarding humidity and 

shows similar values to the breast and 

thigh portion as those reported in this study. 
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tty acids according to Farfan (1996), is 

associated with the palmitic acid (C12:0), myristic acid 

(C14:0), and palmitic acid (C16:0) which causes more 

harm than good. Palm oil inclusion in this study presented 

adverse responses to the birds in T2, the poultry adipose 

tissue did not synthesize substantial amounts of fat, so, it 

can be said that it was dependent on the fatty acids from 

digestion or those synthesized by the liver because there is 

also a basic difference between the metabolism in 

poultry regarding the occurrence of 

lipogenesis. In mammals, lipogenesis occurs, practically, 

in adipose tissue; however, in poultry it is processed in 

liver cells. In poultry, only after this physiological 

mechanism that the distribution of lipids to the adipose 

tissue is done. The effect of saturated oils used in feed 

compared with unsaturated in the broiler chicken lipid 

metabolism has been described by many researchers 

; 1980a). A significant decrease in the 

s when saturated oil is used 

on diets, and this effect is followed by a great increase in 

the fatty acid biosynthesis (Burger et al; 1982). Therefore, 

the chemical composition variation of certain foods can 

define their use. Thus, the NSP has a great control over the 

poultry diet interfering in the intestinal absorption of 

lipids, reducing the abdominal fat (Francesch et al; 1994), 

and it can also reduce the diet efficiency and decrease the 

digestibility of many nutrients (Brufau et al; 1994). 
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In the evaluation of thigh cut, no significant difference 

(P>0.05) between the treatments analyzed in relation to the 

FAS saturated was observed. Regarding the FA

no statistical difference between the treatments for breast 

meat or thigh was found. 

Polyunsaturated (PUFA) fatty acid an

breast and thigh 
The numerical decrease observed in the polyunsaturated 

fatty acid content of the breast and thigh of the birds in T

though not statistically significant is an indication that 

there was an increased rate of lipid catabolism. This 

increased the organoleptic properties of the meat and may 

reduce the increase in susceptibility to lipid oxidation in 

meat (Cortinas et al; 2001, Grau et al

result is in line with that obtained by (Sanz 2000)

found that chicken fed with polyunsaturated fats compared 

with those fed with saturated fat has the ability to increase 

the rate of fatty acids synthesis. In this study the tissue fat 

content of birds in treatment (T3) fed polyunsaturated oils 

was higher when the lipid content was analyzed. The 

inclusion of unsaturated oils in their feed may have 

reduced blood cholesterol while increasing High density 

lipoprotein. In order to keep the blood cholesterol low, the 

diet should be poor in total lipids, cholesterol, and 

saturated fatty acids (Bragagnolo and Rodriguez Amaya 

2002). Meaning that the inclusion of unsaturated oils 

should be encouraged especially when formulating 

livestock ration. According to Pan and Storlien (199

Lopez-Bote et al, (1997), generally, the change in FA

intramuscular fat deposition is used mainly as cell 

membranes and the cell has to keep the physical 

characteristics to ensure the flow and permeability that 

have different combinations. Those studies corroborate the 

present study since there was no change in the chicken 

PUFAS profile. Difference functions of FA

may be assigned to different functions of the FAS in this 

tissue or to the different phospholipids contents. 

Carcass Yield and Quality 
The significant differences recorded in the carcass 

quality of the experimental bird in all the parameters 

measured could be as a result of ad-dibitum feeding and 

inclusion of unsaturated oils (groundnut oil) which is 

easily broken down or synthesize by the body system of 

the chickens and which lowers the low density lipoprotein 

(the bad cholesterol). The results of the study indicated a 

significant (P<0.05) effect of dietary fat deposition on the 

body, thus enhancing the body weight. This

the funding of lesson and Atteh (1995), Pest; 

who observed that at the same level of inclusion of 

saturated and unsaturated oil, there are differences in 

performance of birds due to fat source. Significant 

difference (P<0.05) was found to exist in all the treatments 

on the breast whereas no significance difference (P>0.05) 

was seen among the treatments in the drumstick, wing and 

gizzard but there was a numerical increase in T

abdominal fat pad there was a significant d

(P<0.05) between T3 and T2 while T1, the control remained 

the least. T2 having the highest followed by T

treatment. 
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tion of thigh cut, no significant difference 

(P>0.05) between the treatments analyzed in relation to the 

saturated was observed. Regarding the FAS saturated 

no statistical difference between the treatments for breast 

rated (PUFA) fatty acid analysis on the 

The numerical decrease observed in the polyunsaturated 

fatty acid content of the breast and thigh of the birds in T2 

though not statistically significant is an indication that 

rate of lipid catabolism. This 

increased the organoleptic properties of the meat and may 

reduce the increase in susceptibility to lipid oxidation in 

et al; 2001a, b). This 

result is in line with that obtained by (Sanz 2000) who 

found that chicken fed with polyunsaturated fats compared 

with those fed with saturated fat has the ability to increase 

the rate of fatty acids synthesis. In this study the tissue fat 

) fed polyunsaturated oils 

was higher when the lipid content was analyzed. The 

inclusion of unsaturated oils in their feed may have 

reduced blood cholesterol while increasing High density 

lipoprotein. In order to keep the blood cholesterol low, the 

ould be poor in total lipids, cholesterol, and 

saturated fatty acids (Bragagnolo and Rodriguez Amaya 

2002). Meaning that the inclusion of unsaturated oils 

should be encouraged especially when formulating 

livestock ration. According to Pan and Storlien (1993) and 

, (1997), generally, the change in FAS 

intramuscular fat deposition is used mainly as cell 

membranes and the cell has to keep the physical 

characteristics to ensure the flow and permeability that 

udies corroborate the 

present study since there was no change in the chicken 

profile. Difference functions of FAS tissues profile 

may be assigned to different functions of the FAS in this 

tissue or to the different phospholipids contents.  

The significant differences recorded in the carcass 

quality of the experimental bird in all the parameters 

dibitum feeding and 

inclusion of unsaturated oils (groundnut oil) which is 

r synthesize by the body system of 

the chickens and which lowers the low density lipoprotein 

(the bad cholesterol). The results of the study indicated a 

significant (P<0.05) effect of dietary fat deposition on the 

body, thus enhancing the body weight. This is in line with 

the funding of lesson and Atteh (1995), Pest; et al (2002) 

who observed that at the same level of inclusion of 

saturated and unsaturated oil, there are differences in 

performance of birds due to fat source. Significant 

was found to exist in all the treatments 

on the breast whereas no significance difference (P>0.05) 

was seen among the treatments in the drumstick, wing and 

gizzard but there was a numerical increase in T3. On the 

abdominal fat pad there was a significant difference 

, the control remained 

having the highest followed by T3 in the 

Deposition of abdominal fat was significantly greater in 

fat fed birds compared to those on the control diet. Dietary 

fat levels (saturated) increases significantly abdominal fat 

pad deposition (P<0.05) (Peebles 

2008). This is in accordance with the results of Snaz 

(1999) and Snaz et al (2000) who reported lower 

abdominal fat deposition in birds

those fed saturated fat. According to Newsholme and 

Leech (1984); et a.l at high fat intakes, 

enhanced through the increased activity of the enzymes 

involved which could hide the different effect of 

polyunsaturated and saturated fatty acids on abdominal fat 

deposition. Addition of unsaturated and saturated or a 

binary mixture (0.5:0.5w/w) of two fats had proportional 

effect on accumulation of abdominal fat. Similar feedings 

have been previously reported for abdominal

deposition in birds fed diets containing fats (Peebles 

2000; Ghazalah, 2008). 

Sensory/organoleptic Qualities 
Sensory evaluation/organoleptic properties of Drumstick 

meat from all the treatment groups indicated no significant 

difference in the mean scores for colour and flavour (Table 

6). Although statistically similar, but mean sensory scores 

for tenderness and juiciness were slightly better in 

treatment groups than the control group. The overall 

acceptability scores for drumstick meat from all

treatments ranged from 7.27 in control to 7.58 in T

but the difference were statistically non

However, statistically similar mean overall acceptability 

scores for all the treatment groups showed that dietary fat 

supplementation did not affect the organoleptic quality of 

meat. 

Lipid Profile 
There was no significant difference (P>0.05) in the lipid 

profile parameters; total Cholesterol, Triglycerides, High 

density lipoprotein and low density lipoprotein (TC, TG, 

HDL and LDL). The total cholesterol of birds on T2 

(saturated oils) had the highest total cholesterol among the 

treatment groups. This may be, because it contained fat 

which increases low density lipoprotein Mensink, R.P; 

Katan M.B. (1992) and T1, as well. T

had the lowest total cholesterol, this may be as a result of 

unsaturated fat dietary feed that is easily synthesized by 

the animal and so reduces total cholesterol with/by 

increasing High-density-lipoprotein.

There was significant value (P<0.05) between 

other treatments on triglycerides follow by T

result also showed that there was marginal difference 

between High-Density-lipoprotein of T

highest High Density lipoprotein that is believed to reduce 

total cholesterol while T2 had the highest low

Lipoprotein that increases total cholesterol. These value 

obtained in T3 (unsaturated diet) fall within the same range 

of lipid profile standard on cholesterol testing as 

established by American Heart Association (2009)

result of inclusion of dietary fat source which is 

manufactured by the liver to repair blood vessels and help 

transport fat-soluble vitamins to cell of the body. 

Moreover, studies have shown that unsaturated fats had 

cholesterol known as good cholest
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Deposition of abdominal fat was significantly greater in 

fat fed birds compared to those on the control diet. Dietary 

levels (saturated) increases significantly abdominal fat 

pad deposition (P<0.05) (Peebles et al. 2000; Ghazalah, 

2008). This is in accordance with the results of Snaz et al. 

(2000) who reported lower 

abdominal fat deposition in birds fed unsaturated fat than 

those fed saturated fat. According to Newsholme and 

at high fat intakes, β-oxidation is 

enhanced through the increased activity of the enzymes 

involved which could hide the different effect of 

and saturated fatty acids on abdominal fat 

deposition. Addition of unsaturated and saturated or a 

binary mixture (0.5:0.5w/w) of two fats had proportional 

effect on accumulation of abdominal fat. Similar feedings 

have been previously reported for abdominal fat 

deposition in birds fed diets containing fats (Peebles et al. 

Sensory/organoleptic Qualities  
Sensory evaluation/organoleptic properties of Drumstick 

meat from all the treatment groups indicated no significant 

mean scores for colour and flavour (Table 

6). Although statistically similar, but mean sensory scores 

for tenderness and juiciness were slightly better in 

treatment groups than the control group. The overall 

acceptability scores for drumstick meat from all the 

treatments ranged from 7.27 in control to 7.58 in T2 and T3 

but the difference were statistically non-significant. 

However, statistically similar mean overall acceptability 

scores for all the treatment groups showed that dietary fat 

d not affect the organoleptic quality of 

There was no significant difference (P>0.05) in the lipid 

profile parameters; total Cholesterol, Triglycerides, High 

density lipoprotein and low density lipoprotein (TC, TG, 

al cholesterol of birds on T2 

(saturated oils) had the highest total cholesterol among the 

treatment groups. This may be, because it contained fat 

which increases low density lipoprotein Mensink, R.P; 

, as well. T3 (unsaturated oils) 

had the lowest total cholesterol, this may be as a result of 

unsaturated fat dietary feed that is easily synthesized by 

the animal and so reduces total cholesterol with/by 

lipoprotein. 

There was significant value (P<0.05) between T2 and 

other treatments on triglycerides follow by T1 and T3. The 

result also showed that there was marginal difference 

lipoprotein of T2 and T3. T3 had the 

highest High Density lipoprotein that is believed to reduce 

had the highest low-Density-

Lipoprotein that increases total cholesterol. These value 

(unsaturated diet) fall within the same range 

of lipid profile standard on cholesterol testing as 

established by American Heart Association (2009). The 

result of inclusion of dietary fat source which is 

manufactured by the liver to repair blood vessels and help 

soluble vitamins to cell of the body. 

Moreover, studies have shown that unsaturated fats had 

cholesterol known as good cholesterol, this is in 
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accordance with the National Cholesterol Educating 

Programme (2009), which states that HDL which removes 

excess cholesterol from the arterial plague, slowing its 

build up, decreases inflammation, reduces blood clothing 

(and/or thick blood) and help regulate blood pressure. 

However, the above reason was indicated in the lipid 

profile indices of the experiment. Since birds fed on T3 

diet recorded a maximum value in High density 

Lipoprotein against heart disease, Atherosclerosis and 

Cardiovascular diseases. T2 (saturated oil) diet which 

contained palm oil had the highest value of total 

cholesterol, triglycerides and low-density

which is believed to accumulate in arteries and then later 

on result to heart diseases, stroke etc. As sat

acid collects within the body wreaks havoc and causes 

detrimental health; while T1 had slightly the same value 

with T2. 
 

VI. CONCLUSION 
 

The findings of the study indicate that the fat source and 

the degree of saturation of dietary fats does 

metabolic use for body weight gain, carcass yield, 

abdominal fat pad deposition and total cholesterol. 

However, an increase in the saturated fatty acids at 

expense of the polyunsaturated fatty acids may increase 

the risk of coronary arterial diseases. Therefore, further 

research is needed to explore the best ratio of unsaturated 

to saturated fatty acids of solid fats such as in T
 

REFERENCES 
 
[1] Ajuyah, A. O; K. H. Lee, R.T. Hardin and J.S. Sim. (1991). 

Changes in the yield and in the fatty acid composition of whole 

carcass and selected meat portions of broiler chickens fed full fat 

oil seeds. Poult. Sci 70:2304 – 2314 

[2] Anderson, J.K; Hanna, T.J. (1991) Impact of nondigestible 

carbohydrates on serum lipoproteins and risk for cardiovascular 

disease. The journal of nutrition, V 129, n. 7, 1475 

[3] Anderson, J.W., Hanna, T.J (1991) Impact of nondigestible 

carbohydrates on serum lipoproteins and risk of cardiovascular 

disease. The journal of Nutrition, V. 129, n.7;P.14755

1999. 

[4] AOAC. 2000. Official methods of analysis, 17

Association of Official analytical Chemists, Washington DC.

[5] Association of official Analystical chemistry 

Fat (Crude) or Ether Extract in animal feed. 

analysis of AOAC international, 16. Arlington, Virginia: Patricia 

Cunniff, 1995b. V. 1, Cap. 4, P.17. 

[6] Association of Official Analytic Chemistry AOAC. (1995b) 

Official methods of analysis. 16 (ed.) Arlington, VA. V. 1, cap 4, 

P. 17. 

[7] Association of Official Analytic Chemistry AOAC (1991). 

Official methods of analysis. 16 (ed.) Arlington, 

[8] Association of Official Analytic Chemistry AOAC. Protein 

(Crude) in Animal feed. In official methods of analysis of 

AOAC international method 976.06 G.H. 16 (ed). Arlington, 

Virginia: Patrics Cunniff, 1995a V. 1 cap. 4 7

[9] Bejerholem, C. and P. A. Barto-Grade. (1986). Effect of 

intramuscular fat level on eating quality pig meat. Proceedings of 

the 32nd European Meeting of Meat Research Workers. Pp. 389 

391: Ghent. 

[10] Bonanome, A. & Grundy s. M. (1988) Effect of dietary stearic 

acid on plasma cholesterol and lipoprotein levels. N. Engl. J. 

Med. 318:1244 – 1248. 

[11] Bou R. et al. influencing of dietary fat source, a

ascorbic acid supplementation on sensory quality of dark chicken 

meat. 

Copyright © 2013 IJAIR, All right reserved 

225 

International Journal of Agriculture Innovations and Research

Volume 2, Issue 2, ISSN (Online) 2319

accordance with the National Cholesterol Educating 

Programme (2009), which states that HDL which removes 

excess cholesterol from the arterial plague, slowing its 

build up, decreases inflammation, reduces blood clothing 

and help regulate blood pressure. 

However, the above reason was indicated in the lipid 

profile indices of the experiment. Since birds fed on T3 

diet recorded a maximum value in High density 

Lipoprotein against heart disease, Atherosclerosis and 

(saturated oil) diet which 

contained palm oil had the highest value of total 

density-lipoprotein 

which is believed to accumulate in arteries and then later 

on result to heart diseases, stroke etc. As saturated fatty 

acid collects within the body wreaks havoc and causes 

had slightly the same value 

 

The findings of the study indicate that the fat source and 

the degree of saturation of dietary fats does affect their 

metabolic use for body weight gain, carcass yield, 

abdominal fat pad deposition and total cholesterol. 

However, an increase in the saturated fatty acids at 

expense of the polyunsaturated fatty acids may increase 

iseases. Therefore, further 

research is needed to explore the best ratio of unsaturated 

to saturated fatty acids of solid fats such as in T2. 

Ajuyah, A. O; K. H. Lee, R.T. Hardin and J.S. Sim. (1991). 

Changes in the yield and in the fatty acid composition of whole 

carcass and selected meat portions of broiler chickens fed full fat 

1991) Impact of nondigestible 

carbohydrates on serum lipoproteins and risk for cardiovascular 

V 129, n. 7, 1475 – 14665. 

Anderson, J.W., Hanna, T.J (1991) Impact of nondigestible 

carbohydrates on serum lipoproteins and risk of cardiovascular 

V. 129, n.7;P.14755-14663, 

AOAC. 2000. Official methods of analysis, 17th (ed). 

Official analytical Chemists, Washington DC. 

Association of official Analystical chemistry – AOAC. (1995b) 

Fat (Crude) or Ether Extract in animal feed. Official methods of 

of AOAC international, 16. Arlington, Virginia: Patricia 

Association of Official Analytic Chemistry AOAC. (1995b) 

Official methods of analysis. 16 (ed.) Arlington, VA. V. 1, cap 4, 

Association of Official Analytic Chemistry AOAC (1991). 

Official methods of analysis. 16 (ed.) Arlington, VA. 

Association of Official Analytic Chemistry AOAC. Protein 

(Crude) in Animal feed. In official methods of analysis of 

AOAC international method 976.06 G.H. 16 (ed). Arlington, 

Virginia: Patrics Cunniff, 1995a V. 1 cap. 4 7-9. 

Grade. (1986). Effect of 

intramuscular fat level on eating quality pig meat. Proceedings of 

European Meeting of Meat Research Workers. Pp. 389 -

Bonanome, A. & Grundy s. M. (1988) Effect of dietary stearic 

and lipoprotein levels. N. Engl. J. 

. influencing of dietary fat source, a-tocopherol, and 

ascorbic acid supplementation on sensory quality of dark chicken 

[12] Bragagnolo N. (2001) Aspectes comperations Entrecares 

Segunde a composicao de Carne Suina. campinas. Anais.

[13] Cameron, N.D. and M.B. Enser. (1991) fatty acid composition of 

lipid in longissimus dorsi muscles of Duroc and British landrace 

pigs and its relationship with eating quality. Meat Science 29: 

295 – 307. 

[14] Cameron, N.D. and M.B. Enser. (1991) Fatty acid composition 

of lipid in longissimus dorsi fatty acid composition of lipid in 

longissimus dorsi muscles of Duroc and British landrace pigs 

and its relationship with eating. Meat science 29:295 

[15] Caudron I., Castaing J. Magnin M. Lessire M. Barrier. Guillot B. 

Bureau J., Zwick J. L., et Mesager B. (1993). Ilem Symposium 

European Surla Qualite de la viande Volaille, Tours (France), 4 

8/10/93, 93 – 102. 

[16] Chang X. And D. N. Mowat. (1992). Supplemental Chromium 

for stressed and growing feeding calves. 

605. 

[17] Cholesterol (2008) American Heart Association. 

http:www.americanheart.org/cholesterol/about/jsp.

2009 – 02 – 21. 

[18] Choudidard, Y.; Corneau, L. Barbano, D.M. (1999). Conjugated 

lindeic acids alter milk fatty acid composition and inhibit milk 

fat secretion in dairy cows. The journal of nutrition, V. 129, n.8, 

P. 1579 – 1584. 

[19] Coetzee, G. J.M. and Hoffman, L. C., (2002). Effects of various 

dietary n-3/n-fatty acid ratios on the performance

compositions of broilers. S. Afr. J. Anim. Sci

[20] Coetzee, G.J.M & Hoffman, L.C., (2002). Effect of various 

dietary n-3/n -6 fatty acid ratios on the performance and body 

composition of broilers. S. Afr. J. Sci.

[21] Coetzee, G.J.M and Hoffman, L.C., (2002). Effects of various 

dietary n-s/n-6 fatty acids ratios on the performance and body 

composition of broilers. S. Afri. J. Anim. Sci.

[22] Cortinas, L. et al. (2004) fatty acid content in chicken thigh and 

breast as affected by dietary polyunsaturation level. Poultry 

Science, V. 83, n. 7, P. 1155 – 

[23] Crespo, N. & Esteve – Garcia, E., (2001). Dietary fatty acid 

profile modifies abdominal fat deposition in broiler chickens. 

Poult. Sci. 80, 71-78. 

[24] Crespo, N.; Esteve – Garcia, E. (2001). Dietary fatty acid profile 

modifies abdominal fat deposition in broiler chickens. 

Science, V. 80, n. 1, P. 71 -78. 

[25] Dariush mozaffarian; RIMM, EB; Herrington, DMLI (November 

2004) “Dietary fats, carbohydrate and progre

atherosclerosis in postmenopausal women”ameircan 

Clinical Nutrition 8 (5): 1175 

15531663. 

[26] Duncan D.B. (1995). Multiple range and multiple “f” tests. 

Biometrics 11:1 – 42. 

[27] Duncan, D.B. (1995). Multiple 

Biometrics 11:1-42 

[28] Edens, F. W., T.A. Carter and A. E. Sefion. (1996). Influence of 

dietary Selenium sources on post

meat of broilers grown on different litters poultry Sci. 75 

(Supplement 1): 60. 

[29] Edwards H. M. Jr. Denman F. Abour Ashour A. Nugara D. 

(1973). Carcass composition studies influences of age, sex and 

type of dietary fat supplementation on total carcass and fatty acid 

composition. 

[30] Ekeudo, N.J. K.V. Eboh, Izugboekwe, V. Ndidi and E.C. 

Akanno, (2005). Growth rate, carcass characteristics and 

organoleptic quality of broiler fed graded levels of Palm Kernel 

Cake Int. J. Poult. Sci 4:330 – 333.

[31] Ensimnger, M.E; Oldfield, J.E; Heinesman W.W. (1999). Feeds 

and nutrition, 2nd edition. The Ensimnger

USA. 

[32] Esquerra, R. & Leeson, S., (2000) studies on metabolizable 

energy content of ground full fat flaxseed fed in mash, pellet and 

crumbled diets assayed with birds of different ages 

79, 1603-1607. 

[33] Farfan, J.A. (1996) Alimentos que influecian os niveis de 

cholesterol no organism. In: seminario “cholesterol”: Analise, 

Ocoriencis reducao Em alimentos E. implicatcoes na saude 

Anais Campinses: ital. 

 

International Journal of Agriculture Innovations and Research 

2, ISSN (Online) 2319-1473 

Bragagnolo N. (2001) Aspectes comperations Entrecares 

e a composicao de Carne Suina. campinas. Anais. 

Cameron, N.D. and M.B. Enser. (1991) fatty acid composition of 

lipid in longissimus dorsi muscles of Duroc and British landrace 

pigs and its relationship with eating quality. Meat Science 29: 

on, N.D. and M.B. Enser. (1991) Fatty acid composition 

of lipid in longissimus dorsi fatty acid composition of lipid in 

longissimus dorsi muscles of Duroc and British landrace pigs 

and its relationship with eating. Meat science 29:295 – 307. 

staing J. Magnin M. Lessire M. Barrier. Guillot B. 

Bureau J., Zwick J. L., et Mesager B. (1993). Ilem Symposium 

European Surla Qualite de la viande Volaille, Tours (France), 4 – 

Chang X. And D. N. Mowat. (1992). Supplemental Chromium 

stressed and growing feeding calves. J. Anim Sci 70: 55 – 

Cholesterol (2008) American Heart Association. 

http:www.americanheart.org/cholesterol/about/jsp.Retrieved   

Choudidard, Y.; Corneau, L. Barbano, D.M. (1999). Conjugated 

acids alter milk fatty acid composition and inhibit milk 

fat secretion in dairy cows. The journal of nutrition, V. 129, n.8, 

Coetzee, G. J.M. and Hoffman, L. C., (2002). Effects of various 

fatty acid ratios on the performance and body 

S. Afr. J. Anim. Sci 32, 175 – 184. 

Coetzee, G.J.M & Hoffman, L.C., (2002). Effect of various 

6 fatty acid ratios on the performance and body 

Afr. J. Sci. 32, 175 – 184. 

Coetzee, G.J.M and Hoffman, L.C., (2002). Effects of various 

6 fatty acids ratios on the performance and body 

Afri. J. Anim. Sci. 32, 12, 175-184. 

. (2004) fatty acid content in chicken thigh and 

breast as affected by dietary polyunsaturation level. Poultry 

 1164. 

Garcia, E., (2001). Dietary fatty acid 

profile modifies abdominal fat deposition in broiler chickens. 

Garcia, E. (2001). Dietary fatty acid profile 

modifies abdominal fat deposition in broiler chickens. Poultry 

 

Dariush mozaffarian; RIMM, EB; Herrington, DMLI (November 

2004) “Dietary fats, carbohydrate and progression of coronary 

atherosclerosis in postmenopausal women”ameircan Journal of 

8 (5): 1175 – 1184. DMC 1270002. PMID 

Duncan D.B. (1995). Multiple range and multiple “f” tests. 

Duncan, D.B. (1995). Multiple range and multiple “f” tests. 

Edens, F. W., T.A. Carter and A. E. Sefion. (1996). Influence of 

dietary Selenium sources on post-mortem dips loss from breast 

meat of broilers grown on different litters poultry Sci. 75 

Edwards H. M. Jr. Denman F. Abour Ashour A. Nugara D. 

(1973). Carcass composition studies influences of age, sex and 

type of dietary fat supplementation on total carcass and fatty acid 

Ekeudo, N.J. K.V. Eboh, Izugboekwe, V. Ndidi and E.C. 

no, (2005). Growth rate, carcass characteristics and 

organoleptic quality of broiler fed graded levels of Palm Kernel 

333. 

Ensimnger, M.E; Oldfield, J.E; Heinesman W.W. (1999). Feeds 

edition. The Ensimnger publishing company 

Esquerra, R. & Leeson, S., (2000) studies on metabolizable 

energy content of ground full fat flaxseed fed in mash, pellet and 

crumbled diets assayed with birds of different ages Poult. Sci. 

tos que influecian os niveis de 

cholesterol no organism. In: seminario “cholesterol”: Analise, 

Ocoriencis reducao Em alimentos E. implicatcoes na saude 



 

 

 

Copyright © 2013 IJAIR, All right reserved

[34] Ferreira, D. F. (1999) Sistema de analise de variances 

SISVAR. Versao 4.6 Lavras: UFLA. 

[35] Gandemer G; Viau M. Maillard M., Lessire M., Juin H., (1999). 

Lipids alimentaires et qualite de la viaode de poulet:  Influence 

de l’apport de qualite croissaute d’acide linolenique (18:3 n

emes journals de la Recherche Avicole, St Malo (Fr

25/03/99, 403 – 406. 

[36] Gandemer G; Viau M. Maillard M., Lessire M., Juin H., (1999). 

Lipids alimentaires et qualite de la viaode de poulet:  Influence 

de l’apport de qualite croissaute d’acide linolenique (18:3 n

emes journals de la Recherche Avicole, St Malo (France), 23 

25/03/99, 403 – 406. 

[37] Ghazalah A.A., Abd-Elsamee M.O. and Ali A.M. (2008). 

Influence of dietary energy and poultry fat on the response of 

broiler chicks to heat therm. Int. J. Poultry Sci

[38] Gonzalez – Esquerra, R.; Leeson, S. (2000) Effects of menhaden 

oil and flaxseed in broiler diets on sensory quality and lipid 

composition of poultry meat. British poultry science, V. 41. N.1, 

P. 481 – 488. 

[39] Hartman, L.; Lago, R.C.A. (1986).  Rapid preparation of fatty 

acids methyl esters. Laboratory Practice, V. 22, n. 6, P. 475 

476, 1986. 

[40] High cholesterol levels by MHS National Health Service. 

Htt//www.nhs.uk/conditions/cholesterol/pages/introduction.aspx.

Retrievel 2012-09-14. 

[41] Hoffman K. (1987). The concept of meat quality; d

application fleischwirtschaft 17: 44 – 49. 

[42] Jennifer Moll 07- Sep (2009), FAO’s 2000 ACC to de National 

cholesterol Education programme. Total chotes level should be 

medical reviewed board copyright © medt

[43] Kemper, A. J., W. Dilworth, D. G. Evans and K.D. Fisher, 

(1986). The effects of fat thickness and sex on pig meat quality 

with special reference to the problems associated with 

overlearness. Anim Pro. 43:517 – 533. 

[44] Keys. A.; Anderson, J. T.; Grand F. (1965). Serum cholesterol 

response to changes in the diet. IV particular saturated fatty acids 

in the diet. Metabolism, V. 14, n. 1. P. 776 

[45] Khosla, P. & Hayes, K. C. (1992) Comparison between dietary 

saturated (16:0) monounsaturated (18:1) and polyunsaturated 

(18:2) fatty acid on plasma lipoprotein metabolism in Cebus and 

rhesus monkeys fed cholesterol-free diets. Am. J. Clin. Nutr. 55: 

51 – 62. 

[46] Leeson S. and Atteh J.O. (1995). Utilization of fatty acids by 

turkey poults. Poult. Sci. 74, 2003-2010. 

[47] Leeson, S. And Atteh, J. O. (1995). Utilization of fats and fatty 

acids by turkey poults. Poult. Sci. 74, 2003 

[48] Mckeith, F.K., M. Ellis and T.R. Carr. (1995). The Pork Quality 

challenge in management fro quality pork production. Pp. 1 

Pork Industry Conference, University of Ill

[49] McKnight, W. F. (1996). Effect of antioxidant vitamins on 

broilers meat quality. Proceedings of BASF Technical 

Symposium, Atlanta, Georgia, January 23, 1996. Pp. 67 

[50] Meat and Livestock Commission, (1992). Stofold pig 

Development Unit, second trial Results, Milton Keynes: meat 

and Livestock Commission. 

[51] Men sink, R.P; Katan, M.B. (1992) “Effect of dietary fatty acids 

on serum lipids and lipoproteins. A meta

“Arteriosclerosis and thrombosis: a journal of vascular 

biology/American Heart Association 12 (8):911

1386252. Edit. 

[52] Mowat, D. N. (1996). Twenty-five perceptions of trivalent 

chromium supplementation including effective fiber, niacin 

function and bloat control. In: T. P. Lyons and K. A. Jacques, etc  

(ed.) proceedings of the 12th Animal Symposium on 

Biotechnology in the feed industry. Nottingham University 

Press. Loughborough, Leics. UK. Pp 83 – 

[53] Nelson. D. L., Cox, M. M. (2000). “Lehninger, principles of 

Biochemistry: 3rd Ed. Worth Publishing: New 

57259 – 153 – 6. 

[54] Newsholme E.A and Leech A. (1984). Biochemistry for Medical 

Sciences. John Wiley and sons, New York.

[55] Nomenclature of lipid IUPAC– IUB commission on 

Biochemical Nomenclature (CBN) http.//www.chem.qmul.a 

CUK/iupadlipid/. Retrieved 2007 – 03 –

level “what your cholesterol levels mean. American Heart 

Copyright © 2013 IJAIR, All right reserved 

226 

International Journal of Agriculture Innovations and Research

Volume 2, Issue 2, ISSN (Online) 2319

Ferreira, D. F. (1999) Sistema de analise de variances – 

Gandemer G; Viau M. Maillard M., Lessire M., Juin H., (1999). 

Lipids alimentaires et qualite de la viaode de poulet:  Influence 

de l’apport de qualite croissaute d’acide linolenique (18:3 n-3). 3 

emes journals de la Recherche Avicole, St Malo (France), 23 – 

Gandemer G; Viau M. Maillard M., Lessire M., Juin H., (1999). 

Lipids alimentaires et qualite de la viaode de poulet:  Influence 

de l’apport de qualite croissaute d’acide linolenique (18:3 n-3). 3 

he Avicole, St Malo (France), 23 – 

Elsamee M.O. and Ali A.M. (2008). 

Influence of dietary energy and poultry fat on the response of 

Int. J. Poultry Sci 7, 355-359. 

R.; Leeson, S. (2000) Effects of menhaden 

oil and flaxseed in broiler diets on sensory quality and lipid 

composition of poultry meat. British poultry science, V. 41. N.1, 

Hartman, L.; Lago, R.C.A. (1986).  Rapid preparation of fatty 

hyl esters. Laboratory Practice, V. 22, n. 6, P. 475 – 

High cholesterol levels by MHS National Health Service. 

Htt//www.nhs.uk/conditions/cholesterol/pages/introduction.aspx.

Hoffman K. (1987). The concept of meat quality; definition and 

 

Sep (2009), FAO’s 2000 ACC to de National 

cholesterol Education programme. Total chotes level should be 

medical reviewed board copyright © medt-U.B.V. 

G. Evans and K.D. Fisher, 

(1986). The effects of fat thickness and sex on pig meat quality 

with special reference to the problems associated with 

Keys. A.; Anderson, J. T.; Grand F. (1965). Serum cholesterol 

to changes in the diet. IV particular saturated fatty acids 

in the diet. Metabolism, V. 14, n. 1. P. 776 – 780. 

Khosla, P. & Hayes, K. C. (1992) Comparison between dietary 

saturated (16:0) monounsaturated (18:1) and polyunsaturated 

sma lipoprotein metabolism in Cebus and 

free diets. Am. J. Clin. Nutr. 55: 

Leeson S. and Atteh J.O. (1995). Utilization of fatty acids by 

Utilization of fats and fatty 

. 74, 2003 – 2101.  

Mckeith, F.K., M. Ellis and T.R. Carr. (1995). The Pork Quality 

challenge in management fro quality pork production. Pp. 1 – 11. 

Pork Industry Conference, University of Illenois. 

McKnight, W. F. (1996). Effect of antioxidant vitamins on 

broilers meat quality. Proceedings of BASF Technical 

Symposium, Atlanta, Georgia, January 23, 1996. Pp. 67 – 96. 

Meat and Livestock Commission, (1992). Stofold pig 

ial Results, Milton Keynes: meat 

Men sink, R.P; Katan, M.B. (1992) “Effect of dietary fatty acids 

on serum lipids and lipoproteins. A meta-analysis of 27 trials 

“Arteriosclerosis and thrombosis: a journal of vascular 

biology/American Heart Association 12 (8):911-912. PMID 

five perceptions of trivalent 

chromium supplementation including effective fiber, niacin 

function and bloat control. In: T. P. Lyons and K. A. Jacques, etc  

Animal Symposium on 

Biotechnology in the feed industry. Nottingham University 

 90. 

Nelson. D. L., Cox, M. M. (2000). “Lehninger, principles of 

Ed. Worth Publishing: New York, ISBN 1-

Newsholme E.A and Leech A. (1984). Biochemistry for Medical 

Sciences. John Wiley and sons, New York. 

IUB commission on 

Biochemical Nomenclature (CBN) http.//www.chem.qmul.a 

– 08. Your Triglyceride 

level “what your cholesterol levels mean. American Heart 

association. http.//www.americanheart.org/presenter., htmI?

identifciation = 183 triglyceride Retrieved 2009 

[56] Odoh C.R. (2006). My poultry Guide. 1

Johnkens and Willy publications international Nigeria. Limited, 

Enugu, Nigeria. 

[57] Okporei, E.O. (2006). Statistics for Agricultural and Biology 

Science, 1st edition published by Cheston Agency Ltd. Enugu, 

Nigeria. 

[58] Olson RE (February 1998). “Discovery of the lipoprotein their 

role in at transport and their significance as risk fators” J. Nutr. 

128 (2Suppl): 4395 

http://jn.nutrition.org/cgi/pm/dlookup. view = long & pmid = 

9478044 

[59] Peebles E.D., Zum Walt C.D., doyle S.M. G

M.A., Boyle C.R. and Smith T.W. (2000). Effects of dietary fat 

type and level on broiler breeder performance. 

629-639. 

[60] Peebles, E. O.; Zumwalt, C. O.; Doyle, S. M., Gerard, O. O.; 

Latour, M. a.; Boyle, c. R. and Smith, T. W. (2000). Effects of 

dietary fat type and level on broiler breeder performance. 

Sci. 79, 629 – 639. 

[61] Pinchasov Y. And Nir I. (1992), effect of die

fatty acid concentration on performance fat deposition, and 

carcass fatty acid composition in broiler chickens poultry Sci. 71,

1504 – 1512. 

[62] Poultry Science, V. 80, n. 1, P. 1 

[63] Russel DW (December 2000) “Oxysterol biosyntheti

Biochim. Biophys. Acta Is 29 (1

– 1981 (00) 00142-6. PMID 11111082.

[64] Russo, V. (1988). Carcass and Pork quality: Industrial and 

consumer requirements. Proceddings of the meeting, Pig Carcass 

And meat Quality . 2 – 3 June 1988, Reggio Emillia Italy. Pp 3 

22. 

[65] Safety (MSDS) data for cholesterol (2007) 

http://physchem.ox.ac.uk/MSDS/CH/cholesterol. htmlretrieved 

2007 - 10 – 20. 

[66] Sanz, M.  Lopez-Bote C. J. Menoyo D. And Bantista J. M. 

(2000).  Abdominal fat deposition and

lower and β-oxidation is higher in broiler chickens fed diets 

containing unsaturated rather than saturated at. Journal of 

Nutrition, V. 130, n. 12, P. 3034 

[67] Scaiffe J. R., Moyo J. Galbraith H., Michie W., Cam Pbell V., 

(1994). Effect of different dietary supplemental fats and oils on 

the tissue fatty acid composition and growth of female broilers. 

Br. Poultry Sci., 35 (1). 107 – 118.

[68] Sensky, P. L. T. Parr, S. N. Brown, R. G. Bardsley, P. J. Bittry 

and J. D. Wood (1996). Rela

toughness and the calpain proteolytic system. 

663 – 508. 

[69] Snaz M., Flores A., Perez de Ayala P. And Lopez Bote C.J. 

(1999). Higher lipid accumulation in broiler fed on saturated fats 

than in those fed on unsaturated fats. Br

[70] Snaz, M., Lopez – Bole C.J., Menoyo D. and Bautista J.M. 

(2000). Abdominal fat deposition and fatty acid synthesize are 

lower and β-oxidation is higher in broiler chickens fed diets 

containing unsaturation rather tha

3034 – 3037. 

[71] Snedecor, G.W. and W.G. Cochran. (1980). Statistical methods, 

7th edn. The Iowa State University Press, Ames, Iowa.

[72] Sundran, K., Hayes, K. C. and Siru, O.H. (1995). Both dietary 

18:12 and 16:0 may be required to i

ratio in normocholesterolemic men. 

[73] Taylor, R. G. H. Geesink, V. F. Thompson, M. Koohmaraie and 

D. E. Goll. (1995). Is Z-Disk degredation responsible for post

mortem tenderization. J. Anim. Sci

[74] UNICAMD. Tabela Brasilara de composition de Alimentos 

TACO Campinas NEPA, 2004. 114p.

[75] Vian M., Juin H., Metro B., Le Borgne C. Meynier A., Banvarel 

I., (2001).  Lipids alimentaires et qualite de la viande de poulet: 

Influence de la teneur en 18: 3n 

stabilite a oxidation du muscle pectrales major emes Journees de 

la Recherche Avicola, Nantes (France) 23 

[76] Warkup, C. C. and A. J. Kempster. (1991).  A possible 

explanation of the variation in ten

pigment of pig and poult meat. Anim. Prod. 52:559.

International Journal of Agriculture Innovations and Research 

2, ISSN (Online) 2319-1473 

association. http.//www.americanheart.org/presenter., htmI? 

identifciation = 183 triglyceride Retrieved 2009 – 05 – 22. 

Odoh C.R. (2006). My poultry Guide. 1st edition published by 

Johnkens and Willy publications international Nigeria. Limited, 

Okporei, E.O. (2006). Statistics for Agricultural and Biology 

edition published by Cheston Agency Ltd. Enugu, 

“Discovery of the lipoprotein their 

role in at transport and their significance as risk fators” J. Nutr. 

– 4435. PMID 9478044 

http://jn.nutrition.org/cgi/pm/dlookup. view = long & pmid = 

Peebles E.D., Zum Walt C.D., doyle S.M. Gerald P.D., :actour 

M.A., Boyle C.R. and Smith T.W. (2000). Effects of dietary fat 

type and level on broiler breeder performance. Poultry Sci. 79, 

Peebles, E. O.; Zumwalt, C. O.; Doyle, S. M., Gerard, O. O.; 

Latour, M. a.; Boyle, c. R. and Smith, T. W. (2000). Effects of 

dietary fat type and level on broiler breeder performance. Poult. 

Pinchasov Y. And Nir I. (1992), effect of dietary polyunsaturated 

fatty acid concentration on performance fat deposition, and 

carcass fatty acid composition in broiler chickens poultry Sci. 71, 

Poultry Science, V. 80, n. 1, P. 1 – 8, 2001. 

Russel DW (December 2000) “Oxysterol biosynthetic enzymes”. 

Biochim. Biophys. Acta Is 29 (1-3): 126 -35 doi 10.1016/51388 

6. PMID 11111082. 

Russo, V. (1988). Carcass and Pork quality: Industrial and 

consumer requirements. Proceddings of the meeting, Pig Carcass 

June 1988, Reggio Emillia Italy. Pp 3 – 

Safety (MSDS) data for cholesterol (2007) 

http://physchem.ox.ac.uk/MSDS/CH/cholesterol. htmlretrieved 

Bote C. J. Menoyo D. And Bantista J. M. 

(2000).  Abdominal fat deposition and fatty acid synthesis are 

oxidation is higher in broiler chickens fed diets 

containing unsaturated rather than saturated at. Journal of 

Nutrition, V. 130, n. 12, P. 3034 – 3037. 

Scaiffe J. R., Moyo J. Galbraith H., Michie W., Cam Pbell V., 

4). Effect of different dietary supplemental fats and oils on 

the tissue fatty acid composition and growth of female broilers. 

118. 

Sensky, P. L. T. Parr, S. N. Brown, R. G. Bardsley, P. J. Bittry 

and J. D. Wood (1996). Relationship between pig meat 

toughness and the calpain proteolytic system. Animal Science 62: 

Snaz M., Flores A., Perez de Ayala P. And Lopez Bote C.J. 

(1999). Higher lipid accumulation in broiler fed on saturated fats 

ted fats. Br. Poult. Sci. 40, 95 – 101. 

Bole C.J., Menoyo D. and Bautista J.M. 

(2000). Abdominal fat deposition and fatty acid synthesize are 

oxidation is higher in broiler chickens fed diets 

containing unsaturation rather than saturated at. J. Nutr. 130, 

Snedecor, G.W. and W.G. Cochran. (1980). Statistical methods, 

edn. The Iowa State University Press, Ames, Iowa. 

Sundran, K., Hayes, K. C. and Siru, O.H. (1995). Both dietary 

18:12 and 16:0 may be required to improve the serum LDL/HDL 

ratio in normocholesterolemic men. J. Nutr. Bioche. 6:179 – 187. 

Taylor, R. G. H. Geesink, V. F. Thompson, M. Koohmaraie and 

Disk degredation responsible for post-

J. Anim. Sci 73:1351 -1367. 

UNICAMD. Tabela Brasilara de composition de Alimentos – 

TACO Campinas NEPA, 2004. 114p. 

Vian M., Juin H., Metro B., Le Borgne C. Meynier A., Banvarel 

I., (2001).  Lipids alimentaires et qualite de la viande de poulet: 

n – 3 des lipids  alimentaires surila 

stabilite a oxidation du muscle pectrales major emes Journees de 

la Recherche Avicola, Nantes (France) 23 – 25/03/99, 359 – 362. 

Warkup, C. C. and A. J. Kempster. (1991).  A possible 

explanation of the variation in tenderness and juiciness of 

pigment of pig and poult meat. Anim. Prod. 52:559. 



 

 

 

Copyright © 2013 IJAIR, All right reserved

[77] Warnants, N. Van Oeckel, M. J. and Boucque, C. H. V., (1998). 

Effect of incorporation of dietary polyunsaturated fatty acids in 

pork backfal on teh quality of salami. Meat Sci. 49,

[78] Wolkoff AW, Cohen De (February 2003) “Bile acid regulation 

of hepatic physiology: 1. Hepatocyte transport of sile acids “Am. 

J. Physiol. Gastoitest. Liver physiol. 284 (2): GI75

1152/ajpgi. 00409.2002 (Inactive 2009-08

 

Tab

Ingredients 

Yellow maize 

Soya bean 

Wheat offal 

Palm kernel cake (DKC) 

Groundnut cake 

Saturated oils 

Unsaturated oils 

Fish meals 

Lime stone 

Methionine 

Lysine 

Bone meal 

Starter prem 

Common salt 

Total (kg) 

Calculated crude protein 

Digestible energy (Kcal/kg) 

 

Table 2: The proximate analysis of the breast and thigh of broiler chicken fed diet formulated with saturated and unsaturated

 Humidity (%) Ashes (%)

Treatment 1 73.49a 75.62a 1.34a 

Treatment 2 74.23 a 74.99a 1.21a 

Treatment 3 74.81 a 76.23a 1.09a 

The values in the columns followed by different superscripts differ significantly (P<0.05);

* The analyses are expressed on a dry matter basis; 

** The analyses are expressed on a natural matter basis.

 

Table 3: Saturated Fatty Acid Analysis of the breast and thigh of 

Fatty Acid Treatment 1 

Breast Thigh

C14:0 Myristic acid 0.020b 0.090

C16:0 Palmctic acid 0.880a 4.203

C18:0 Stearic Acid 0.297a 1.217

Total 1.197a 5.51

*The values in the columns followed by different superscripts are significantly 

 
Table 4: Polyunsaturated FA (PUFA) analysis on the breast and thigh of the experimental animals

 Treatment 1

Breast Thigh

C18:12, 10–6 

Lionoleic acid 

0.98a 4.27

C18:3, 10–3 

Adinolenic acid 

0.07a 0.30

PUFAS total 1.05 4.57

*The values in the lines followed by different superscripts are significantly different (P<0.05) among themselves.
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plasma cholesterol – predictive equations demonstrate that 
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Table 1: Percentage composition of the starter diet 

T1 T2 

50 50 

20 20 

10 10 

6 5.5 

10 10 

0 0.5 

0 0.0 

1 1 

0.1 0.1 

0.1 0.1 

0.1 0.1 

2 2 

0.25 0.25 

0.3 0.3 

100 100 

19.99 30.879 

3199.87 3249.79 

Table 2: The proximate analysis of the breast and thigh of broiler chicken fed diet formulated with saturated and unsaturated

Ashes (%) CP* (%) EE (%) CP** (%)

 1.07 b 84.97a 82.94a 4.65a 20.72a 21.48a

 1.11b 82.92a 81.74a 3.22a 15.76a 20.68a

 0.80 a 82.80a 80.06a 4.34a 16.25a 19.97a

the columns followed by different superscripts differ significantly (P<0.05); 

he analyses are expressed on a dry matter basis;  

he analyses are expressed on a natural matter basis. 

Table 3: Saturated Fatty Acid Analysis of the breast and thigh of the experimental birds (g.100

Treatment 2 Treatment 3 

Thigh Breast Thigh Breast Thigh

0.090a 0.010a 0.073a 0.013ab 0.077a

4.203a 0.877a 3.183a 0.933a 3.147a

1.217a 0.253a 0.973a 0.973a 0.977a

5.51a 1.140a 4.229a 1.21a 4.201a

*The values in the columns followed by different superscripts are significantly different (P< 0.05). Analyses are expressed on a dry matter basis.

Table 4: Polyunsaturated FA (PUFA) analysis on the breast and thigh of the experimental animals

Treatment 1 Treatment 2 Treatment 3 

Thigh Breast Thigh Breast Thigh

4.27a 0.89a 3.25a 0.91a 3.38

0.30a 0.06a 0.23a 0.06 a 0.23

4.57a 0.96 3.48a 0.97 3.61

different superscripts are significantly different (P<0.05) among themselves.
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University Press. Loughborough Leics. UK. Pp. 433 – 456. 

rr, J. Etherton, T. D. and Kris – Etherton, P.M. (1995) 

predictive equations demonstrate that 

stearic acid is neutral and monounsaturated fatty acids are 

Ani. J. Nutr., 61:1129 – 1139. 

T3 

50 

20 

10 

5.5 

10 

0.0 

0.5 

1 

0.1 

0.1 

0.1 

2 

0.25 

0.3 

100 

20.022 

3274.25 

Table 2: The proximate analysis of the breast and thigh of broiler chicken fed diet formulated with saturated and unsaturated oils. 

CP** (%) EE** (%) 
a 15.99a 1.24a 5.08a 

a 17.22a 0.83 3.94a 

a 15.94a 1.08a 3.86a 

the experimental birds (g.100-1). 

SEM 

Thigh Breast Thigh 
a 0.000 0.009  

a 0.099 0.39 
a 0.030 0.113  
a 0.040  0.156  

different (P< 0.05). Analyses are expressed on a dry matter basis. 

Table 4: Polyunsaturated FA (PUFA) analysis on the breast and thigh of the experimental animals 

SEM 

Thigh Breast Thigh 

3.38 a 0.12 0.57 

0.23a 0.01 0.04 

3.61a 0.03 0.26 

different superscripts are significantly different (P<0.05) among themselves. 
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Table 5: Effect of treatments on Carcass Quality of broiler chicken

Parameters 

Bird weight (kg/bird) 

Defeathered weight (kg/bird) 

Dressed carcass weight (kg/bird)

Breast weight (kg/bird) 

Drumstick/thigh weight (kg/bird)

Wing weight (kg/bird) 

Gizzard weight (kg/bird) 

Abdominal weight (kg/bird) 

*b Mean on the same row followed with different superscript are significantly different (P<0.05).

 

Parameters 

Appearance 

Tenderness 

Juiciness 

Flavour 

Overall Acceptability 

 

Table 7: Lipid profile indices of broiler chicken fed experimental diet

Parameters 

Total Cholesterol (mmol/L) 

Triglycerides (mmol/L) 

High Density Lipoprotein (mmol/L)

Low Density Lipoprotein (mmol/L)
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Table 5: Effect of treatments on Carcass Quality of broiler chicken 

Treatments 

T1 T2 T3 

2.55c 2.78b 2.94a 

2.39c 2.55b 2.73a 

Dressed carcass weight (kg/bird) 2.098c 2.146bc 2.302a 

0.30b 0.427a 0.456a 

Drumstick/thigh weight (kg/bird) 0.264a 0.276a 0.276a 

0.088b 0.094a 0.098a 

0.43c 0.051b 0.064a 

0.036c 0.074a 0.049b 

Mean on the same row followed with different superscript are significantly different (P<0.05). 

Table 6: Sensory Characteristics 

Levels of inclusion of oils 

0% 5% saturated 5% unsaturated

7.79 ± 0.49 7.14 ± 0.48 7.64± 0.48

7.29 ± 0.49 7.57 ± 0.61 7.79 ± 0.57

7.21±  0.39 7.36 ± 0.56 7.57 ± 0.67

7.29 ± 0.57 7.64 ± 0.75 7.36 ± 0.48

7.26 ± 0.53 7.36 ± 0.42 7.57 ±  0.53

Table 7: Lipid profile indices of broiler chicken fed experimental diet 

Experimental Diet 

T1 T2 T3 

2.9a 2.995 
a 2.5a 

0.575b 0.60 
a 0.41c 

High Density Lipoprotein (mmol/L) 0.67b 0.61b 0.815a 

Low Density Lipoprotein (mmol/L) 1.775b 2.05a 1.505c 
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SEM 

0.05 

0.04 

0.05 

0.03 

0.04 

0.00 

0.00 

0.00 

5% unsaturated 

7.64± 0.48 

7.79 ± 0.57 

7.57 ± 0.67 

7.36 ± 0.48 

7.57 ±  0.53 

SEM 

0.0081 

0.01605 

0.00345 

0.0021 


