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COMPARATIVE STUDY OF THE EFFECT OF DIETARY
.ENERGY ON FEMALE CARCASS QUALITY AND CHEMICAL
COMPOSITION OF TWO BROILER STRAIN CROSSES

A.A.Al-YASEEN
Department of Animal Resources
College of Agriculture ~ University of Baghdad

ABSTRACT

This study was conducted at the Poultry Farm of the Animal Resources Department during the first
three months of 1999, College of Agriculture and Forestry - University of Mosul , to investigate the effect
of using different dietary levels of metabolizable energy on the carcass quality and chemicai composition
of two female broiler sirains reared under conventional environmental conditions in Iraq . One - day old
White Ross and Iragi Fawbro broiler chicks were reared on a deep litter at the rate of 180 birds per sérain
. The birds from each strain were randomly disiributed fo three dietary treatments with different
metabolizable energy levels (2812,2709,2896) and (2839,2744,2918) for T1, T2, and T3 during beth
stazfl:ing and growing periods, respectively.Each treatment contained three replicates with 20 birds per
replicate .

’?ba results revesled that no significant differences smong female broilers of both strains in carcass yield
were observed . Females of White Ross fed the low level energy diet showed no significant differences in
the percentage weights of giblets and abdominal fat , but a relative decline was observed , whereas those of
Fawbro gave high perceminges . Ross female broilers on the high energy diet showed a significant (p <
0.01 ) increase in breast cui yield , bat no differences in leg quarters yield were observed .

Carecass leg quarters of Ross female broilers fed on the low energy diet showed significantly (p <0.01 )
high levels of moisture and protein and low levels of fat and ash. Ross female broiler breast cut contained
significantly ( p< .01 ) higher level of protein and lower level of fat than that of Fawbro females .

he results slso indicated that differences exist hetween Ross and Fawbro broilers in the percentage
weight and chemical composition of female carcass parts ; and that dietary energy level has an effect on
these parameters. The data further suggest that Fawbro broilers would probably be considercd as slow
growing strain .
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INTRODUCTION

The increased carcass fat that has
accompanied b{ rapid growth of the
modern broiler chicken continues to be a
health concemn of consumers . In addition ,
the abdominal and visceral fat are
considered to be waste products to the
poultry processor , and this add to the
problems of waste management . Because
of that , broiler production industry is
always looking for ways to improve its
product in order to meet consumers
demands .

The most important economic concerns
of broiler production are carcass yield and
nuiritional quality . It has been reported
that carcass composition is affected bya
number of factors , such as ration
composition ( 5, 7 , 14 , 19) ,feed
consumption { 15 ) , %enetics ( 3)
photoschedule ( 11 ) , and environmental
temperature (16 ) . It has also been
reported that carcass weight of Ross strain
broilers fed on rations produced in the UK
was higher than that of those raised on
rations produced in the USA (9). When
broilers of different strain crosses were fed
rations with different energy levels , it was
observed that slow growing strain

roduced the highest percentage of carcass
at ( 13 ) . It was reported that reduced
abdominal fat may occur during periods of
compensatory gain , and it was predicted
that fat deposition of fast - growin
broilers would be regulated by fee§
restriction ( 10, 20 ). It has been reported
that pure strain or cross differences in the
quantity of abdominal fat of market - age
broilers exist (6 ) .

The objective of this study was to
investigate the effect of using rations with
different levels of metabolizable energy on
female carcass quality and chemical
composition of two broiler strain crosses
reared under conventional Environmental
conditions in Iraq .

MATERIALS AND METHODS

This study was conducted at the
Pouliry Farm of theAnimal Resources
Dept. during the first three months of 1999
- College of Agriculture and Foreg% -
University of Mosul . One - day old White
Ross and Iraqi Fawbro broiler chicks were
reared on a deep litter at the rate of 180
birds per strain . Unsexed birds were
weighed individualy , wing banded and
both sexes were reared in 2 x 3 m pens
posthatching . From each strain and after
the secondary sex characteristics on birds
after three weeks of age were agpeared R
females were randomly distributed to three
treatments and each treatment consisted of
three replicates with 20 females per
replicate . )

Three corn - soybean meal rations
(treatments ) are shown in Tal_)iesg 1 and 2)
with three levels of metabolizable energy
2812, 2709, 2896 ) and

2839 , 2744 ,2918,) inrations I ,2 and
and fixed protein levels ( 21.1,21,21.5
and (18.1 ,18.2,18) inrations 1,2 and
were used during both starting and
wing periods respectively All
acilities and re:iuirements for rearing were
supplied to birds . Feed and water were
provided for ad [libifum consumption .

Table 1. Levels and composition of starter rations fed to broiler chickens used in this study .

] ) Ration 1} Ration (Z) Ration (3 )
Feed ingrediends ( contro ( low energy ) ( high energy )
Ground vellow corn 3 31 59
Ground Barly [ 4.5 3.5
Soybean meal ( 44%C.P.) 22.5 22 24
ﬁtem concentrate (30%C.P.) 10 ) 10
‘Wheat bran 6 12 2
Limeston 0.5 0.5 0.5
‘Table salt (NaCl) 0.3 0.5 0.3
Vitamins and minerals premix 2 0.5 0.5 0.5
[ ] 160 100 100
Calculated Analysis :
Crude protein { % ) 21.1 21 21.5
| Metabolizable energy (Kcal’kg ) 2812 2700 2806
C:P Ratio 1332 129 134.6
Methionine + Cystine { %o ) 0.680 0.674 0.681
Lysine (%) 1.070 1.051 1.086

Each kilogram contains the following :
Crude protein 50% ,
3.2% ,sodium 1.5 %,
Metabolizable energy 2400 kcal .
Each kilogram

lysine 2.8% , methionine 1.7% ,methionine and cystine 2.3%, calcium 8.0% , phosphorus

contains the following :Vit.A 10.000.000 IU, Vit. D3 ,2500.000 IU, Vit. D 8000 mg , Vit. K

3000 mg, Vit. Bl 3000 mg , Vit. B2 2500 mg , pantothenic acid 3000 mg , nicotinic acid 8000 mg , Vit. B6 500
mg , Vit. BI2 5 mg, biotin 600 pgm , Vit. C 4000 mg , iron 15000 mg , manganise 25000 mg , cupper 2500 mg

, zin¢ 10000 mg , iodine 200 mg .
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Table 2 . Levels and composition of growing rations fed to broiler chickens used in this study.

Ration (1)

. . Ration ( 2 Ration (3 )

Feed ingredients { control ) (low enégrg; ) ( high engrgjr}
Ground vellow corn 56.5 54 63
Ground barley 10.5 8 [
Soybean meal { 44% C.P.} 15 i4 20
Protion concentrate { 50% C.P )! 8 85 4.5
Wheat bran 8.5 14 5
Limeston 0.5 0.5 0.5
Table salt {(Na Cl ) 0.5 0.5 0.5
Vitamins and minerals premix? 0.5 6.5 0.5

Total 100 100 100

Calculated Analysis :
Crude protein ( % } i8.1 18.2 18

| Metabolizable energy (Kcal/kg ) 2839 2744 2918

C:P Ratio 157 150.8 162
Methionine 0.597 (.60 0.60
Lysine (% ) 0.854 0.856 0.874

1~ Each kilogram contains the following :

Crude protein 50% , lysine 2.8% , methionine 1.7% , methionin and cystine 2.3%, calcium 8.0% , phosphorus

3.2% , sodium 1.5% , metabolizable energy 2400 keal.

2- Each kilogram contains the followi

wing

Vit, A 10.000.000 TU , VitD3 , 2500.000 ,Vit. D 8000 mg Vit K 3000 mg, Vit. B1 3000 mg, Vit. B2
2500 mg , pantothenic acid 3000 mg, nicotinic acid 8000 mg , Vit. B6 500 mg , Vit. B12 5 mg , biotin 600
pgL Vit C 4000 mg , iron 15000 mg , manganise 25000 mg , cupper 2500 mg , zinc 10600 mg , iodine 200

mg .

At 56 days and after a 12 - hr
period of feed withdrawal but continued
water availability , ten females from each
replicate were randomly  taken.
Exsanguination was carried out afier
individual birds were hung by their feeton
a rail using a hand - heid%(mfe .Aftera 4 -
min . bleeding time , each carcass was

scalded ina 60 «C Vat for 2 min. , feathers

were removed in & rotary drum picker set
on a 30 sec . cycle, and the carcass was
manually eviscerated .Carcasses were
chilled 1n ice water for approximately one
hour , drained for 10 min., weighed and
cut up into various parts after hand
separation of abdominal fat .

From the leg quarters and breast,
samples ( without bones ) were separately
ground in a meat grinder fitted with a 2-
mm screen . Duplicate samples from each
part were removed for the determination of
protein , fat , carbohydrates * and ash using
the Approximate Analysis System (2).
STATISTICAL ANALYSIS

Data were subjected to statistical
analysis of acomplete randomized-desisgu
(CRD) by using procedures of SAS®
software (12) , and Dancan's Multiple
Range Test ( 18 ).

RESULTS AND DISCUSSION
The results of carcass yield and
rcentages of giblets and abdominal fat of
emale broiers of the two strain crosses are
shown in Table (3) . There were no
significant differences among females
observed in carcass yield when birds of

*Determined by substraction method.

the two strains were fed rations with
different levels of metabolizable energy .
These results agree with those obtained by
Leeson et al. ( 7 ) , who found no
significant differences in carcass yield
when birds fed diluted rations ; but not in
%%reement with those results obtained by
Malone et al. ( 8 ) who stated that broilers
of Arbor- acres gave higher carcass yield
than those of Hubburd .

Significant differences (p <0.01 ) were
observed among female carcasses in the
percentage weight of giblets . Females of
the White Ross fed the high energy level
(T3 ) showed a decline in the percentage
weﬁt%ht of giblets when compared with that
of the control (T1 ) group . The differences
among female birds in the percéhtage
giblets weight were significantly (P<0.01)
observed between the Fawbro and White -
Ross birds in the control group ( T1 ). This
result agrees with that found by Malone er
al. ( 8 ) who stated that significant
differences were observed in the
percentage weight of giblets among
different strains.

The percentage weight of abdorninal fat in
females of the White Ross fed the high level of

energy ( T3 ) was lower than those in other
treatments , but not significant ;the onl
difference appeared was that among brids
of the Ross in treatment 3 and those of
Fawbro in treatment 1 . Nosignificant
differences appeared in this trait among
birds in other treatments .



Table 3. Effect of dietary energy levels of Fawbro and Ross female broilers on carcass

at 8 weeks of age* .

yield , giblets and abdominal fat percenta
‘ ? etabolizable energy (k

Treatment _ cal/kg) Strain C'ﬁ‘ :ﬁs Giblets ?Ef a'ei.ght
Number | Starting | Growing cross ( .,/e ) (%) (%)
period Period °
1 Fawbro ebro 66.80 7.58b 1.90a
{controf ) 2812 2839 Ross 66.62 8.38a 3.728b
2 Fawbro 68.60 811 ab 3.50 ab
(low level ) 2709 2744 Ross 6646 | 7.74ab 3.10ab
3 Fawro 6731 834 ab 344 ab
(high level) 2896 2918 Ross 68.10 7.35b 2.97b
Probabilities N.S P<0.01 P<0.01

* Means within columns subgroups Iacking a common superscript are significantly different .

The data in Table( 3) showed that the
females of Fawbro contained high levels of
abdominal fat than those of White Ross . This
result agrees with that obtained by Sizemore
and Siegel ( 13 ) . It seems possible that
interaction between these two sirains and
nutrition in the level of abdominal fat exists ,
because some researchers (4 , 13)indicated
that carcasses of slow growing strains
contained high level of fat than those of fast
growing straines .

The results of the effect of dietary
energy on the yield of carcass paris of Fawbro
and Ross female broilers are presented in
Table (4) . Significant differences (p <0.01)
were obtained among females in the
gercentage weight of breast in treatment 3 in

oth  crosses . Ross female broilers showed a
siﬁmiﬁcant increase 0.01) in breast yield
when they were fed the diet of high level ( T 3
) of energy , compared with that of Fawbro
females . No significant differences were
observed among females in the percentage

weight of leg quarters in all treatments of both
crosses , but females of Fawbro broilers in
treatment 2 ( low level of energy ) showed a
relative decrease in the percentage weight of
leg quarters Altho:.:‘%h there were no
significant differences in the percentage weight
of wings in all treatments in both crosses, the
percentage weight of wings of females in both
crosses In treatment 3 was relatively higher
than those in other treatments . The lowest
percentage weight of back cut appeared in
females of Ross , while the highest percentage
appeared in females of Fawbro . These resuits
are in agreement with those observed by some
researchers { 8 ), who stated that strain cross
differences exist among broilers in the
percentage weight of carcass cuts ; and by
others (5 ) whe found that the nutrition has a
significant effect on the percentage weight of
broiler carcass cuts .

Table 4. Effect of dietary energy levels of Fawbro and Ross female broilers on carcass
parts yield at 8 weeks of age . *

Metabolizatle

pees

Treatment (nergy (kealk) | S - Carcass parts (%)
tarting rOwWIng ross g~ .
period Period Breast quarter Wings Back Neck
3593 ab
1 Fawbro 30.00 13.57 2468 a 6.83a
26202
control 2812 2839 Ross 30.21 13.58 23.1bc | 691ab
- Fawbro | 33Te | B33 (377 24356 | 714
oW léve
2709 2744 Ross 25.80 30.38 13.30 | 23.68bc | 6.51b
3 Fawbro | 24355 | 30.42 231 3379 | 7313
high level 2896 2918 Ross 2641a | 3068 13.83 237 | 671a
Probabilities P<0.01 N.S N.S P<0.01 | P<0.01

* Means within column subgroubs lacking & commen superscript are significantly different .

The effects of dietary en levels on
the chemical composition of breast cut
without  bones) of Fawbro and White Ross
enale broilers are presented in Table{ 5) .
Significant differences ( p < 0.01 ) between
Fawbro and White Ross female brotlers were
observed in moisture content in breast cut . As

the dietary cnergy level was increased (T3 ),
in both sirain crosses , moisture content and
protein content were decreased , but fat content
was increased , when this was compared with
that of the control group (T 1? . Ross female
broiler breast contained higher level of protein
and lower level of fat than that of the Fawbro



female broilers . When the dictary energy level
was increased (13 ) the breast of Fawbro
female broilers contained low levels of ash and
carbohydrate , comparing this with that of the

control group (T1 ) . These results are in
agreement with those observed by other
workers (16,17 ).

Table 5. The effect of dietary energy levels of Fawbro and Ross fernale broilers on the

chemical comggz_sition of the breast cut { without bones ) at 8 weeks of age * .
Metabolizable | T -

Dry | Crude | Ether
Tt Energy Strain Moist. Matter . Ash CHO
No. I Start. TOW. cross (%) (%) pnz/t‘em E;c/tr ' (%) (%)
Perio, | _Perio. () (%)
[ e B a a
1 Fawh. 66.19 33.81 17‘.337 12.20 o.gz 342
cont. - d e [
2812 2839 Ross 65.95 3208 | 20.55 9.10 0.64 1.79
2 b c D c [
Tow Fawh. 66.89 33.11 20,27 10.24 0.71 1.89
level 2708 2744 a a f e b
Ross 68.39 31.61 21.93 6.99 0.27 242
3 f A b [
; Fawb. 65.94 33.08 16.06 14.28 0.78 1.96
;" 2 2896 2918 < d c d c
eve Ross 66.20 33.80 19.75 11.51 0.64 1.90
Frobabihites <001 NS B0.00 1 P<0.01 | P<0.0] | P<0.01

* Means within column subgroups lacking a coramon superscript are significantly different .

The effects of dietary energy levels on
the chemical composition of leg quarters in
female broiler carcasses of the two strain
crosses are shown in Table{ 6) . Ross female
leg quarters of broilers on the low level of
dietary energy {12 ) exhibited significantly }
< 0.01 ) higher level of moisture ( 67.89 %3
than those in all other treatments ; whereas leg
quarters of females of the same strain cross in
treatment 3 ( hiOgh dietary energty) showed
¥Emﬁcamly ( p< .01 ) low level of miosture .

ere were no  significant differences in the
level of drﬁ riatter were observed . Leg
ua(rteixs oé"i 088 femalg bwi}eés nﬁ .tgrﬁam?nt?
ow dietary energy ) gave the highest ( p<
0.01) level of protei.% , but the lowest levei%f
fat . quarters of the Fawbro female broilers
showed significantly { p< 0.01 ) higher level of
ash , but lower level of carbohydrates { CHC )
than those of Ross females .
_In general, leg quarters of Ross female
broilers in mat:nem{ 2) (low level of energy )
contained high levels of moisture and protein ,

but low levels of fat and ash . While lgs
quarters of Fawbro female broilers contai

low levels of moisture , protein and
carbohydrate , but high levels of fat and ash
when birds were fed the high energy diet ( T3 )
. The results of this study aj with those
obtained in & privious study (1) on the effect
of energy on males of two strain crosses , when
it was found that there were differences
between the two crosses exist in the percentage
weight of carcass cuts and their chemical
composition . These results are also in
agreement with those obtained by some other
researchers { 17 , 19 ), who stated that
increasing the dietary energy level of broilers
caused an increase in fat level, , but a decrease
in s'mtein and moisture levels. The data of this
study indicate that protein level in breast cut of
both sirain ¢rosses is significantly { p<0.01)
higher than that in leg quarters (Tables 5 and
6) , but the level of fat in leg quarters was
higher than t in breast cut .

Py

Table 6. The effect of dietary energy levels of Fawbro and Ross female broilers on the
chemical composition of the leg qugriers ( without bones ) at 8 weeks of age * ,

Trea. Metabolizable

No. Energy (keal/kg) Strain | Moisture Mlglny . !S:mntug:n EEthert Ash CHO
tarting Groin Cross (%) N P X1rac (%) o
period peri (%) (%) (%) (%)
d e b a d
1 5812 Fawbro | c463 | 3537 | 1543 | 1585 | 0% 3.17
control 2839 Ros b b e [ b
s 66.42 33.58 16.88 11.75 0.44 4.52
2 Fawbro b d [ c €
Tow . 66.31 33.69 1607 14.72 0.58 2.32
level 2709 2744 Ross a a 17.40 f d c
67.89 32.11 10.21 0.49 4.02
3 f a b d
H?gh Fawbro | 490 35.01 14.13 1690 073 3.25
2896 2918 c a
Jevel Ross | 4461 3539 | 1628 13.85 0.39 4.87
Frobabiliies P<0.01 NS B<0.01 | _P<0.01 | P<0.01 | P<0.01 |

The resuits of this study indicated
that there are some differences between
Fawbro and White Ross broilers in the

*Means within column subgroups lacking a common superscript are Signiﬁcanﬂy different .

percentage  weight and  chemical
composition of the female carcass cuts;
the data also indicate that dietary energy
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level has an effect on these parameters .
These data confirm the results of a
previous study ( 1) dealt with the effect of
energy on male broilers of Fawbro and
White Ross strain crosses . The data also
suggest that Fawbro broilers could
probably be considered as slow growing
strain cross , since it has been reported (
13 ) that when commercial broiler strains
were fed rations with different levels of
metabolizable energy , the slow growing
strain contained higher level of carcass fat
than that of the fast growing strain .
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