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Abstract
A study was conducted to evaluate the effect of two types of finisher diets differed in metabolizable energy (ME) level, but
formulated to be iso-nitrogenous, on certain blood lipid profile and some productive traits of broiler chickens from 3 to 7 wks
of age. The relationship, as correlation coefficients, among these traits were studied. Birds fed high (ME) diet showed heavier
body weight (BW), better feed conversion ratio (FCR), higher dressing and fat pad percentages with more observed fat depots.
Serum biochemical parameters for the birds of the two dietary treatments showed that birds fed high (ME) diet, 3200 Kcal /
Kg, had higher values of total triglyceride (TG), total cholesterol (TC), and high density lipoprotein – cholesterol (HDL-C)
than their counterparts fed lower (ME) diet, 3070 Kcal / Kg. However low density lipoprotein – cholesterol (LDL-C) and very
low density lipoprotein – cholesterol (VLDL-C) values were relatively similar in the two treatment groups. Regarding the
relationship analysis among some productive traits, a significant (P≤0.05) positive correlation coefficient was found between
(BW) and fat pad percentage at 49-days of age for both groups. Moderate relationship values were found between (BW) and
(TG). On the other hand, fat pad percentage and (TG) correlation values were 0.721 and 0.297 for the high (ME) and the low
(ME) dietary treatments, respectively. (VLDL-C) value was shown to be so consistent in both groups of birds with a
significant (P≤0.05) positive correlation with (TG).
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ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﺼﻭﺭﺓ ﺩﻫﻥ ﺍﻟﺩﻡ ﻭﺍﻷﺩﺍﺀ ﺍﻹﻨﺘﺎﺠﻲ ﻟﻬﺠﻥ ﻓﺭﻭﺝ ﺍﻟﻠﺤﻡ ﺍﻟﻤﻐﺫﺍﺓ ﻋﻠﻰ ﻨﻭﻋﻴﻥ
ﻤﻥ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻨﺎﻫﻴﺔ
ﺴﻌﺩ ﺤﺴﻴﻥ ﺘﻭﺤﻠﻪ
 ﺍﻟﻌﺭﺍﻕ، ﺍﻟﻤﻭﺼل، ﺠﺎﻤﻌﺔ ﺍﻟﻤﻭﺼل، ﻜﻠﻴﺔ ﺍﻟﻁﺏ ﺍﻟﺒﻴﻁﺭﻱ،ﻓﺭﻉ ﺍﻟﻔﺴﻠﺠﺔ ﻭﺍﻟﻜﻴﻤﻴﺎﺀ ﺍﻟﺤﻴﺎﺘﻴﺔ ﻭﺍﻷﺩﻭﻴﺔ
ﺍﻟﺨﻼﺼﺔ
ﺘﻡ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﻤﺴﺘﻭﻴﻴﻥ ﻤﻥ ﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﻤﺜﻠﺔ ﻓﻲ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻨﺎﻫﻴﺔ ﻟﻬﺠﻴﻥ ﻓﺭﻭﺝ ﺍﻟﻠﺤﻡ ﻋﻠﻰ ﻤﻜﻭﻨﺎﺕ ﺍﻟـﺩﻡ ﺍﻟﺩﻫﻨﻴـﺔ ﻭﺒﻌـﺽ ﺍﻟـﺼﻔﺎﺕ
 ﻤﻌﺒـﺭ ﻋﻨﻬـﺎ، ﻜﻤﺎ ﺩﺭﺴﺕ ﺍﻟﻌﻼﻗﺔ. ﺘﻡ ﺘﻜﻭﻴﻥ ﺍﻟﻌﻠﻴﻘﺘﻴﻥ ﻋﻠﻰ ﺃﺴﺎﺱ ﺍﻟﺘﺒﺎﻴﻥ ﻓﻲ ﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﻤﺜﻠﺔ ﻭﺍﻟﺘﻤﺎﺜل ﻓﻲ ﻨﺴﺒﺔ ﺍﻟﺒﺭﻭﺘﻴﻥ ﺍﻟﺨﺎﻡ.ﺍﻹﻨﺘﺎﺠﻴﺔ
 ﻭﺠﺩ ﺃﻥ ﻤﻌﺎﻤﻠﺔ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻌﺎﻟﻴﺔ ﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﻤﺜﻠﺔ ﺃﺩﺕ ﺇﻟﻰ ﺘﻔﻭﻕ ﺍﻟﻁﻴﻭﺭ ﻓـﻲ. ﺒﻴﻥ ﻫﺫﻩ ﺍﻟﺼﻔﺎﺕ ﻭﻋﻼﻗﺘﻬﺎ ﺒﺄﻻ ﺩﺍﺀ ﺍﻹﻨﺘﺎﺠﻲ،ﺒﻤﻌﺎﻤل ﺍﻻﺭﺘﺒﺎﻁ
ﺼﻔﺔ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭﻜﻔﺎﺀﺓ ﺍﻟﺘﺤﻭﻴل ﺍﻟﻐﺫﺍﺌﻲ ﻭﺍﻟﺫﻱ ﺼﺎﺤﺒﻪ ﺇﺭﺘﻔﺎﻉ ﻓﻲ ﻨﺴﺒﺔ ﺍﻟﺘﺼﺎﻓﻲ ﻭﺍﻟﻜﺘﻠﺔ ﺍﻟﺩﻫﻨﻴﺔ ﻭﻜﺫﻟﻙ ﺯﻴﺎﺩﺓ ﻓﻲ ﺍﻟﺘﺭﺴﺒﺎﺕ ﺍﻟﺩﻫﻨﻴـﺔ
 ﻴﻭﻤﺎ ﻭﺠﺩ ﺃﻥ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﻤﻐﺫﺍﺓ ﻋﻠﻰ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻨﺎﻫﻴﺔ٤٩  ﻭﻤﻥ ﺍﻟﺘﺤﻠﻴل ﺍﻟﻜﻴﻤﺎﻭﻱ ﻟﻤﺼل ﺍﻟﺩﻡ ﻓﻲ ﻁﻴﻭﺭ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ﻋﻨﺩ ﻋﻤﺭ.ﻓﻲ ﺍﻟﺫﺒﻴﺤﺔ
،(TC)  ﻭﺍﻟﻜﻭﻟـﺴﺘﺭﻭل ﺍﻟﻜﻠـﻲ،(TG) ﻜﻐﻡ ﻋﻠﻑ( ﻜﺎﻨﺕ ﺍﻋﻠﻰ ﻓﻲ ﻤﺤﺘﻭﺍﻫﺎ ﻟﻠﻜﻠﻴﺴﻴﺭﺍﻴﺩ ﺍﻟﺜﻼﺜﻲ/  ﻜﻴﻠﻭ ﺴﻌﺭﻩ٣٢٠٠) ﻋﺎﻟﻴﺔ ﺍﻟﻁﺎﻗﺔ ﺍﻟﻤﻤﺜﻠﺔ
( ﻤﻥ ﻁﻴﻭﺭ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﻤﻐﺫﺍﺓ ﻋﻠﻰ ﺍﻟﻌﻠﻴﻘﺔ ﺍﻟﻨﺎﻫﻴﺔ ﺍﻟﻭﺍﻁﺌﺔ ﺍﻟﻁﺎﻗـﺔ ﺍﻟﻤﻤﺜﻠـﺔHDL-C) ﻭﺍﻟﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻟﺩﻫﻨﻴﺔ ﻋﺎﻟﻴﺔ ﺍﻟﻜﺜﺎﻓﺔ – ﻟﻠﻜﻭﻟﻴﺴﺘﺭﻭل
( ﻭﺍﻟﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻟﺩﻫﻨﻴـﻪLDL-C)  ﻜﻐﻡ ﻋﻠﻑ( ﺒﻴﻨﻤﺎ ﻤﻌﺩﻻﺕ ﺍﻟﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻟﺩﻫﻨﻴﺔ ﻭﺍﻁﺌﻪ ﺍﻟﻜﺜﺎﻓﺔ – ﻟﻠﻜﻭﻟﻴﺴﺘﺭﻭل/  ﻜﻴﻠﻭ ﺴﻌﺭﻩ٣٠٧٠) ﻨﺴﺒﻴﺎ
 ﺃﻤﺎ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﺍﻟـﺼﻔﺎﺕ ﺍﻟﺩﻫﻨﻴـﺔ ﻭﺍﻷﺩﺍﺀ.( ﻜﺎﻨﺕ ﻨﺴﺒﻴﹸﺎ ﻤﺘﺸﺎﺒﻬﺔ ﻓﻲ ﻁﻴﻭﺭ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥVLDL-C) ﻭﺍﻁﺌﻪ ﺍﻟﻜﺜﺎﻓﺔ ﺠﺩﺍ – ﻟﻠﻜﻭﻟﻴﺴﺘﺭﻭل
 ﻴﻭﻤـﹸﺎ٤٩ ﺍﻹﻨﺘﺎﺠﻲ ﻭﺠﺩ ﺃﻥ ﻫﻨﺎﻙ ﻤﻌﺎﻤل ﺍﺭﺘﺒﺎﻁ ﻤﻌﻨﻭﻱ ﻤﻭﺠﺏ ﺒﻴﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﺍﻟﻨﻬﺎﺌﻲ ﻭﻨـﺴﺒﺔ ﻭﺯﻥ ﺍﻟﻜﺘﻠـﺔ ﺍﻟﺩﻫﻨﻴـﺔ ﻋﻨـﺩ ﻋﻤـﺭ
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 ﻤﻥ ﻨﺎﺤﻴﺔ ﺃﺨﺭﻯ ﻭﺠﺩ ﺃﻥ ﻗﻴﻡ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﻨـﺴﺒﺔ.(TG)  ﻭﻭﺠﺩ ﻤﻌﺎﻤل ﺍﺭﺘﺒﺎﻁ ﻤﺘﻭﺴﻁ ﺒﻴﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭﺍﻟﻜﻠﻴﺴﻴﺭﺍﻴﺩ ﺍﻟﺜﻼﺜﻲ.ﻟﻠﻤﺠﻤﻭﻋﺘﻴﻥ
( ﻓﻲ ﻁﻴﻭﺭ ﺍﻟﻤﺠﻤﻭﻋﺔ ﺍﻟﻤﻐﺫﺍﺓ ﻋﻠﻰ ﺍﻟﻌﻠﻴﻘـﺔ ﺍﻟﻨﺎﻫﻴـﺔ ﺍﻟﻌﺎﻟﻴـﺔ ﻭ٠,٢٩٧) ( ﻭ٠,٧٢١) ( ﺘﺴﺎﻭﻱTG) ﺍﻟﻜﺘﻠﺔ ﺍﻟﺩﻫﻨﻴﺔ ﻭﺍﻟﻜﻠﻴﺴﻴﺭﺍﻴﺩ ﺍﻟﺜﻼﺜﻲ
( ﻤـﻊ ﻭﺯﻥVLDL-C)  ﺃﻤﺎ ﺒﺨﺼﻭﺹ ﻋﻼﻗﺔ ﺍﻟﺒﺭﻭﺘﻴﻨﺎﺕ ﺍﻟﺩﻫﻨﻴﺔ ﻭﺍﻁﺌﻪ ﺍﻟﻜﺜﺎﻓﺔ ﺠﺩﺍ – ﻟﻠﻜﻭﻟﻴﺴﺘﺭﻭل. ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ،ﺍﻟﻭﺍﻁﺌﺔ ﻟﻠﻁﺎﻗﺔ ﺍﻟﻤﻤﺜﻠﺔ
.( ﻓﻲ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥTG) ﺍﻟﺠﺴﻡ ﻭﺍﻟﻜﺘﻠﺔ ﺍﻟﺩﻫﻨﻴﺔ ﻜﺎﻨﺕ ﻤﺘﺸﺎﺒﻬﺔ ﻭﻜﺎﻨﺕ ﻤﻌﻨﻭﻴﻪ ﻭ ﻤﻭﺠﺒﺔ ﻤﻊ ﺍﻟﻜﻠﻴﺴﻴﺭﺍﻴﺩ ﺍﻟﺜﻼﺜﻲ
Newcastle and Gumboro diseases as recommended by
commercial breeding manuals.
Birds body weight at one day old and at the end of the
3rd wk of age were recorded. Weekly feed consumption was
measured, in order to determine the over all daily growth
rate and feed intake during the 7wks of trail period. At the
end of 3rd wk of age, two dietary treatments with 6
replications (of 6 males and 6 females per rep.) per
treatment were initiated. The two dietary treatments
differed in their metabolizable energy (ME) levels as shown
in table 1.

Introduction
Blood lipid profile has an important role in the
performance and carcass quality of broilers. Due to the
intense selection programs toward increasing body weight
of broiler chickens, an excess of fatness in current modern
stock is observed, this is becoming of substantial concern to
poultry producers and consumers, as well. By the
consumers, the acceptance of too oily carcass is no longer
attractive. For producers, excess fat in the abdominal cavity
and under the skin is feed costing formula. In this matter, it
has been reported that abdominal fat percent was doubled
up compared with the past broiler stocks, at 49 days of age
(1). Reported by (2) that 4 fold energy is required to deposit
a unit weight of body fat in comparison with an equal
weight of muscles. This means a significant increase in the
cost of carcass protein production is an inevitable
phenomenon. Physiological studies have been adapted to
correlate some of the blood parameters with the degree of
fatness in broiler chickens. In this regard, (3,4) indicated
that plasma very low density lipoprotein (VLDL) was a
useful parameter to infer the degree of fatness in chickens.
(3,4) also stated that decreasing plasma (VLDL) level, by
any mean, causes decreasing abdominal fat in broiler
chickens. Similar suggestion was reported by (5) in two
strains of chickens. On the other hand, inclusion of fat or oil
in broiler diet has been practiced in order to enhance dietary
energy level and to achieve more weight gain. However,
this was found to be on the expense of obtaining leaner
carcasses, as stated by (6). The relationship between
abdominal fat and body fat, carcass fat and fat depots were
found to be, 0.69, 0.56, and 0.81, respectively (7).
The present study was carried out to assess the
relationship between serum lipid profile and some
performance traits and carcass quality of broilers fed two
different finishing rations in respect with their
metabolizable energy levels.

Table 1. Ingredient of selected starter and finisher diets.
Ingredient
Yellow corn
Wheat
Soy bean meal, 44%
Ground limestone
Dicalcium phosphate
Choline chloride
Vegetable oil
DL- methionine
Salt
Vit- min premix
Estimated Analysis:
Crude protein, %
ME, kcal / kg
C:P ratio

Starter,
1-21d.
%
33
30
33
1.3
1.2
0.05
1
0.1
0.25
0.1
22
2950
134

Finisher, 22-49 d.
High
Low ME,
ME, %
%
51
48.8
20
22
22
24
1.5
1.5
1.3
1.25
0
0
3.75
2
0.1
0.1
0.25
0.25
0.1
0.1
18.8
3200
170.2

19
3070
161.5

Care was taken to choose only those birds which fall
within the mean ± 0.5 standard deviation, within each sex.
This was done for sake of minimizing the experimental
error. Feed and water were provided adlibtium till the end
of the experiment. Performance data included feed
consumption, growth rate and feed conversion ratio (g/b/d)
were determined each week throughout the experimental
period. At day 49, four birds from each replication (2 males
and 2 females) were picked up and manually cut for
bleeding, scalded, picked of feathers and eviscerated.
Carcass fat pad, and giblets weight were determined, fat
pad collection including all abdominal as well as fat from
around the proventriculus and gizzard. For lipid profile
analysis, blood samples secured from slaughtered birds and
were allowed to clot and centrifuged for 20 minuets at 1500

Materials and methods
A study was performed at AL- Rashidia poultry
experimental station, Mosul province, Iraq, in march 2002.
A total of 400 one day old Fawbro broiler chicks were
raised from 1 day to 3 wks of age in a 4x6 m. room, which
was supplied with two gas hoovers and proper number of
feeders and waterers. A starter corn – soy broiler diet was
given adlibtium. All birds were vaccinated against
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(P≤0.05) in favor of birds raised on the high ME finisher
diet at 6 and 7wks of age and for the entire period (0-7wks).
The differences were 3.63, 1.42 g/b/d and 0.12 for the
above mentioned traits, respectively. Values for measures
of dressing and fat pad percentage were significantly
(P≤0.05) higher for birds fed with high ME diet and the
differences were 1.89% and 0.29% respectively. However,
giblets data showed similar values in the two treatment
groups.
In regard of blood analysis, some sera biochemical
parameters for the two dietary treatments are shown in table
3. Statistical analysis on sera TG, TC and HDL-C levels
revealed the presence of significantly (P≤0.05) higher
values for birds fed with high ME diet than those fed with
lower ME diet. However, LDL-C and VLDL-C values were
relatively similar in the two experimental treatment groups.
This finding was so consistent with the results reported by
(10 and 11). Regarding the relationship analysis among
some performance traits, herein this study, a significant
positive correlation was found between body weight and
percent of fat pad at 49-days of age, in both types of diets
table 4. As with body weight and TG, moderate correlation
values were detected (0.570 and 0.393) for the two groups
of birds, respectively.

rpm, to secure the sera which were used for the
determination of total cholesterol (TC), total triglyceride
(TG), high density lipoprotein – cholesterol (HDL-C), low
density lipoprotein – cholesterol (LDL-C). Very low
density lipoprotein – cholesterol (VLDL-C) values were
estimated by the formula:
VLDL-C=Total triglycerides divided by 5. as stated by (8).
All analyses were determined by employing
commercially available kits (Randox, UK). Statistical
analysis for computing the means of performance traits and
the correlation coefficients among some of those traits and
lipid profile values were calculated according to (9) using
statistical package SPSS.
Results
Table 2 shows the effect of ME levels of finisher diets
on performance traits. live body weight of birds fed high
ME finisher diet excelled their counterpart who fed low ME
diet by 69.11 gm. (2.60%) at 7-weeks of age. These
differences were found to be significant (P≤0.05). Daily
feed intake (DFI), daily growth rate (DGR), and feed
conversion ratio (FCR) were found to be significantly differ

Table 2. Means of some productive traits of broiler duo to finisher diets differed in metabolizable energy levels *.
Type of diet

Trait

5
1645.65a
132.88a
69.21a
1.92a

Age, wk
6
2144.61a
151.83a
71.28a
2.13a

7
BW (gm.)
2652.00a
DFI (gm.)
163.11a
DGR (gm.)
72.49a
FCR
2.25a
Dressing,%
69.32a
Fat pad, %
3.40a
Giblets, %
5.93a
a
a
b
Low ME
BW (gm.)
1146.49
1611.57
2085.61
2582.89b
DFI (gm.)
105.04a
136.88a
159.42b
172.89b
a
a
b
DGR (gm.)
57.22
66.44
67.72
71.04a
b
a
b
FCR
1.84
2.06
2.35
2.40b
Dressing,%
67.63b
Fat pad, %
3.11b
Giblets, %
6.01a
*Means with different letters of the same trait, vertically, are significantly different (P≤0.05).
High ME

4
1161.18a
101.00a
59.41a
1.70a

On the other hand, correlation coefficient values
between fat pad percentage and TG were found to be
significant (P≤0.05) with the high ME diet group (0.721)
and not significant with low ME diet group (0.297).
Correlation coefficients of total cholesterol with each of the
body weight, fat pad, and TG were moderately positive in

0-7
100.28a
53.31a
1.88a

103.91b
51.89b
2.00b

both treatments. HDL-C correlation coefficients with each
of body weight, fat pad and TG were relatively similar in
the two treatments. Correlation coefficients of LDL-C with
body weight and fat pad were significantly positive only in
group of birds fed low ME diet. However these values were
either low or negative in group of birds fed high ME diet.
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surplus of energy could be stored as triglyceride in adipose
tissue of fat depots as stated by (7). It is evident that varied
results of lipid profile and correlation values in the two
dietary treatments are attributed to the differences in ME
levels of the two types of diets. Discussing the issue of
different correlation values between TG and fat pad percent
in the two groups of birds may be duo to difference in
plasma circulating lipid concentration as stated by (10). On
the other hand, the varied correlation values between
VLDL-C and each of body weight and fat pad percent
could be related to the reduction in fat deposition in birds
fed with low ME diet. This result is in good agreement with
the finding of (12). However, HDL-C similarity of
correlation values with the body weight, fat pad, and TG
indicating that this blood parameters is acting similarly in
birds fed different ME diets, at the range of the ones
selected in this experiment.
In conclusion, it would be so feasible to assume that the
rate of fat accumulation might be influenced by the
concentration of available plasma triglyceride which in turn
so much affected by dietary ME level. Despite the fact that
the high energy diet caused better performance for some
economic traits such as BW and FCR, however, low energy
diet in this trail produced better quality broiler chicken as
far as carcass fat content is concerned. Thus, many
measurements could be adapted, such as feed restriction,
modifying lighting regime and lessen ME level, or at
discretion of the broiler producer, to minimize carcass fat
contents and secure better economy in whole process of
production.

On other hand, VLDL-C as a single value was shown to be
so consistent in both groups of birds, with a significant
positive correlation with TG. When data of VLDL-C and
LDL-C were combined, their correlation with body weight
and fat pad were significantly positive in birds fed with low
ME diet but not for birds of high ME diet.
Table 3. Serum lipid profile values (means ± se) for broilers
fed with finisher diet differed in metabolizable energy
levels*

Total triglyceride TG

Type of finisher diet
High energy
Low energy
52.83± 2.44 a
50.17 ± 1.40 b

Total cholesterol TC

139.69± 5.82 a

131.83± 4.13 b

HDL-C

57.50 ± 4.39 a

53.33 ± 1.71 b

75.50 ± 3.71 a

73.50 ± 1.52 a

physiological
mg/100ml 1

LDL-C

traits

2

10.57 ± 0.46 a
10.03 ± 0.29 a
VLDL-C
*Means with different letters of the same trait are
significantly different (P<0.05). 1Values are means of both
sexes combined, 2Calculated according to the equation:
VLDL-C = Total triglycerides divided by 5, as stated by
(8).
Discussion
The dominancy, in performance traits, for birds fed with
high ME level of finisher diet over those fed with lower ME
finisher diet is due to better metabolic rate as a results of
higher ME diet, particularly at the finishing stage of broiler
production. This stage is considered a stage of muscle
accumulation and gaining weight at fast rates of growth.
However, this betterness of feed utilization has caused, on
other hand, more fat deposition, due to the fact that the
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Table 4. Phenotypic correlation coefficients among some serum physiological parameters and some productive traits of
broilers.
Serum physiological
parameters and body
weight and fat pad %
Body weight
----Body weight
Fat pad %
Total cholesterol
0.506
HDL-C
0.122
LDL-C
0.230
VLDL-C
0.531
(VLDL + LDL)
- 0.043
*Significant values (P≤0.05).

Type of finisher diet
High ME
Fat pad %
0.928 *

TG
0.570
0.721*
0.508
0.156
0.465
0.940 *
0.540

----0.123
0.273
- 0.188
0.587
- 0.108

90

Body weight

----

Low ME
Fat pad %
0.870 *

----0.460
0.291
0.704*
0.393
0.777*

0.589
0.231
0.700 *
0.297
0.745 *

TG
0.390
0.297
0.293
0.078
0.192
0.999 *
0.412
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