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Abstract: The experiment was conducted to evaluate the inf luence of excess leucine, in broi ler diets
conta in ing  vary ing  leve ls  o f  energy .  ln  a2x2fac lo r ta l  a r rangement ,  the  e f fec ts  o f  leuc ine  leve ls  and dre tary
energy on performance and carcass characterist ics of Cobb broi ler chickens from 3 to 6 weeks of age were
tested. Dietary treatments consisted of two levels of leucine i .e. 0 and 0.5% with two of metabolizable energy
(ME) i .e. 3200 and 3000 kcal/kg, respectively. Reducing dietary energy decreased weight gain up to 7.4o/o
(P<0.05). Decreasing dietary energy had no signif icant effect on feed consumption and feed to gain rat io and
carcass characterist ics. Increasing dietary leucine had no signif icant effect on feed consumption, weight gain
and feed to gain rat io and carcass characterist ics, but signif icantly increased carcass weight up to 9%
(P<0 05). Dietary treatments had no signif icantly effect on mortal i ty. Further research is needed to evaluate
the potential impact of excess leucine in diets with reduced levels of crude protein.
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lntroduct ion
Many factors can inf luence amino acid (AA)
requ i rements  o f  ch icks  and o thers  an ima ls  a t  any  g iven
growth stage (Baker, 1997), i .e. dietary factors (e.9.
energy level, protein level and presence of protease
inhibitors), environmental factors (e g. disease,
crowding, feeder space and heat or cold stress) and
genetic factors (e.9., sex and capacity for lean vs fat
growth). Several studies have investigated the effects of
excess of leucine content in the diet during starter period
of  b ro i le r  ch ickens  (Edmonds and Baker ,  1987;  Smi th
and Austic, 1977; Farran and Thomas, 1990; Panz et al. ,
1984)  D 'Me l lo  and Lewis  (1970)  showed tha t  excess ive
dietary leucine resulted retarded growth rate and
increased feed conversion (FC) for 3-week-old, male
bro i le r .  Unders tand ing  less  l im i t ing  amino ac ids  needs
wil l  al low the nutr i t ionists to minimize excess of
essential amino acids (Kidd el al. ,  2000; Baker el a/. ,
2002) and the reduce of costs.
Moreover, energy is one of the most important factors in
bro i le r  ra t ions  and p lays  an  impor tan t  ro le  in
determining the performance of the birds. Energy levels
suitable for raising broi ler in temperate zones need
revrsion as compared to tropical zone as environmental
cond i t ions  mod i fy  these va lues .  The main  reason is  tha t
birds wil l  eat suff icient feed to satisfy their energy
requ i rements  and th is  i s  one o f  the  main  fac to rs  l im i t ing
intake l f  the energy intake (feed intake) of the bird
changes,  so  does  the  in take  o f  p ro te in  (amino ac ids) ,
v i tamins  and minera ls .  Th is  means tha t  the  ra t io  in
whrch these are supplied in relat ion to the energy

content of the diet is absolutely crit ical if so as to ensure
that the bird receives adequate amounts of nutrients for
any phase of  i ts  growth (Plumstead,  1997;  Sainsbury,
2000). High energy broiler starter diets result in extra
deposi t ion of  fa t  (Holsheimer and Jensen,  1991)
pointing the wastage of dietary energy. To ensure the
maximum util ization of each and every nutrient of the
diet, a right proportion of these nutrients is necessary to
optimum the growth of the birds and to minimize the
surplus use of vital dietary component.
The challenge for a nutrit ionist is to make formulation
economically viable diets, which provide as closely as
possible the amino acids and energy requirement of
chickens. But to our knowledge studies regarding
excesses of leucine content in the diet have not been
conducted in grower broiler chickens. The objectives of
our study were: To determine the effect of L-leucine
supplementation on growth performance and carcass
characteristics of grower broiler chickens fed two levels
of energy.

Materials and Methods
A total of 80 straight run one-day broiler chicks (Cobb)
were randomized into four plicate groups of f ive chicks
each for four treatments with varying amount of L-leucine
and energy added to basal diet. All birds consumed feed
and water  at  wi l l  and reared and cont inous l ight ing.
From 1 to 21 d of age, all chicks were fed a nutrit ionally
complete bro i ler  s tar ter .  common diet  through d 21.
Birds received dietary treatments from 21 to 42 days of
age. Fishmeal, soybean meal and corn were analyzed
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Corn
sBM (44%)
Fishmeal  (57%)
Palm Oi l
Lrmestone
Sal t
DCP
Mineral  Mix
Vi tamin Mix
L-Lysine
DL-Methionine
L-Leucine
Chol ine c lor ide
Calculated analysis
ME Kcal/kg
C P , %
C a , %
Avai lable P,  %
Fiber %

61 .00  64 .17  60 .00
24.00 23.80 23.34
6 99 6 70 6.99
5.42 2.00 5.70
1 .26  1 .30  1 .27
0.28 0.28 0.25
0 .10  0 .80  1
0.25 0.25 0.25
0.25 0.25 0.25
0.20 0.20 0.20
0 . 1 5  0 . 1 5  0 . 1 5
0 0 0.50
0 . 1 0  0 . 1 0  0 . 1 0

Tablel: Composition (%) and nutrient content of diets with
different level of leucine and energy in experiment

Ingredients Diet  1 Diet  2 Diet  3 Diet  4

defeathering and removal of feet, head and viscera.
Abdominal fat comprised leaf fat sunounding the cloaca
and abdomina l  musc les  exc lud ing  fa t  sur round ing  the
gizzard. The factorial arrangement of 4 treatments
consist ing of two level energy and two level of leucine
wi th  CRD des ign  were  ana lyzed us ing  the  Genera l
Linear Models procedure of SAS (SAS Insti tute, 1997)
When dif ferences among means were found, means
were separated using Duncan's new mult iple range test
(S tee l  and Tor r ie ,  1980) .

Results and Discussion
Feed intake, weight gain and feed conversion rat io of
broi ler chickens are presented in Table 2.
Supplementation of leucine had no signif icant effect on
cumulative feed consumption, weight gain and feed
conversion rat io. Our observations that Leu excess had
no effect on growth agree with the comprehensive study
by  o thers  au thor .  Edmonds and Baker  (1987)  found tha t
the  excess  4% leuc ine  on  d ie t  con ta ined 23% pro te in
and 3,130 kcal ME/kg diet had no signif icant effect on
weight gain, feed intake and gain/feed of broi ler chicks.
Moreover, addit ion of 4% leucine lo a 20o/o protein (C-
SBM) diet for pig also had been found to exert no
deleterious effects on growth (Edmonds and Baker,
1987). Penz et al.  (1984) reported that addit ion of 1.60/o
L-leucine to make a total of 3.23% in 22.9% protein diet
was not enough to cause a signif icant reduction in
growth whereas D'Mello and Lewis (1970) found that
2.9% leucine in a 2oo/o protein diet was not growth
depress ing  we igh t  ga in  bu t  add i t ion  4 .8% L- leuc ine
caused a signif icant reduction on broi ler chicks (Penz ef
a t . ,1984) .
Levels of leucine had l i t t le inf luenced on heart and l iver
weight (Table 3). Moreover, abdominal fat content was
general ly reduced as leucine levels increased. This
f inding agree with results of Waldroup et al.  (2002) that
d ie ta ry  leuc ine  be tween 1 .9% and 3 .83% had no
signif icant effect on heart and l iver weight as percentage
body we igh t  bu t  had s ign i f i can t ly  h igher  abdomina l  fa t  as
leucine level increased.
However, Increasing the leucine level increased carcass
weigh t  o f  the  to ta l  per iod  exper iment  (P<0.05) .  The
va lues  o f  d ie ta ry  Leuc ine  (0  and 0 .5%)  are  h igher  than
those of ci ted in the NRC (1994). These results part ly
agree w i th  the  resu l t  o f  Keer  and K idd  (1999) ,  tha t
supp lement ing  ind ispensab le  amino ac id  ( IDDA)  to  the
low-crude protein treatments had increased carcass
yield of birds.
Reducing dietary energy decreased weight gain
(P<0.05), but i t  had no signif icant effect on feed
consumption and feed conversion rat io. Reducing
dietary energy also had no signif icant effect on carcass
weigh t ,  abdomina l  fa t  and organ we igh t  i .e .  hear t ,  l i ve r
and gizzard. Same to results obtained in our study,
Gaffari ef al. (2007), reported that levels of ME had

64 27
24.00
5 .9
2.00
1 . 3 0
0.28
0 .80
0.25
0.25
020
0 1 5
0 .50
0 . 1  0

3,204 3,031 3,195 3,053
20 .000  20 .00  19  92  19 .95
0 . 9 2  1 . 0 7  1 . 1 2  1 . 0 3
0.33 0.44 0.48 0.42
3 .140  3 .19  3 .07  3 .20

Mehionine + Cvst ine.  % 0.840 0.84 0.83 0.83
Lysine, %
Leucine,  %1

1 .281 1 .27 1 .26 1.21
1  . 707  1  . 71  2 .16  2 .19

lThe NRC (1994) recommends minimum levels of  1.09% Leucine
for diets with 3200 ME kcal/kg and 20oh crude protein on broiler
frcm 21 lo 42 days of age.

for CP prior to diet formulation to assure accurate
treatment crude protein content. Crude protein was
determined using Kjedahl procedure (AOAC, 1980). Four
dietary treatments were repl icated 4 t imes (20 birds/
treatment) in a factorial arrangement. Two level of L-
leucine (0.0, 0.5 g/kg ) were added to the to the control
(ME 3200 kcal/kg ) and low- energy (ME 3000 kcal/kg) in
the growing periods, respectively). Dietary treatments
were formulated according to NRC (1994). One diet (Diet
1 ,  Tab le  1 )was cons idered as  the  pos i t i ve  cont ro l  and
calculated to contain 23% CP and 3200 kcal/kg of ME.
Pen body weight and feed consumption were recorded
weekly throughout the experiment. Feed consumption
was corrected for body weight of mortal i ty. Feed
consumption was calculated as a dif ference between
the  amount  o f  feed supp l ied  to  the  b i rds  and the  amount
of feed that remained at the end of each feeding period.
Body weigh gain was calculated as a dif ference between
the  f ina l  and in i t ia l  b i rds  we igh t  dur ing  each o f  the
weigh ing  per iods .  Feed in take  and we igh t  ga in  was
recorded at21 lo 42 day and feed conversion rat io (FCR)
was calculated. On 42nd day of the experiment, six birds
from each treatment were randomly selected,
slaughtered and defeathered to get the carcass
responses to the dietary treatments. Feed conversion
(feed: gain rat io) was calculated as a rat io between feed
consumpt ion  and we igh t  ga in  fo r  each per iod .  The da ta
on carcass  we lgh t ,  abdomina l  fa t  and organ we igh t  i .e .
heart,  l iver and gizzard were also recorded at this stage.
Carcass weight measurements were done after
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Table 2: Weight gain, feed intake and feed conversion rate as affected by L-leucine supplementation and energy levels (21-42d)

Treatment Energy L-Leucine
Weight
Gain (g)

Feed
Intake (g) FcR (g/s)

3200
3000
SEM

0 0
0 .5
SEM

Energy
L-Leucine

Main effects Energy
1 . 8 9
1 . 9 2

L-Leucine (g/kg)
1 . 9 0
1 . 9 2

Interaction
'1.9 ' l

1 . 8 9
1 .87
1 . 9 6
Signiflcance
ns
ns
ns

3200
3000
3200
3000

0 .0
0 .0
0 .5
0 .5

1378.40.
1276.03b

1 3 1 1  4 5
1 342.98

1362.4
1260 .5
1394.4
1 2 9 1 . 5 5

ns
ns

2591 .96
2516 .93

2548.48
2560.41

2584.39
2512 .56
2599.52
2521 .3

ns
Enerqy *L-leucine

Table 3: Final carcass caracteristics of broiler fed diets as affected by L-leucine supplementation and energy levels (42 days of age)

Carcass Abdominal Gizzard Liver Heart
(s) Fat (s) (s) (s) (s)

L-
Treatments Leucine Energy

L-Leucine (g/kg)
0 .0
0 .5

3200
3000

L-Leucine
Energy
L-Leuclne x Energy

9 .05
9.03

9. ' l  1
8.97
lnteractions
L90
9 . 1 4
9.26
8.80
Significance
ns

N S

0 .0
0 .0
0 .5
U C

3200
3000
3200
3000

70.82
77.91h

72.58
76 .15

66.46
7 5 . 1 9
78.70
7 7 . 1 2

ns

46.88
42 .18

47.94
41 .12

50.88
42.88
45.00
39.36

ns

ns

25.98
25.93

26.38
25.53

26.48
25.48
26.28
l c . c 6

N S

ns

44.32
46 .1  0

46.64
43.78

45.28
43.37
48.00
44.20

ns

ns

Means in columns wrth differenl superscripts are signiflcantly different (P<0.05). ns: non signilicant. -P<0.05

signif icant effect on weight gain; low ME diets resulted in
s ign i f i can t ly  Iower  we igh t  ga in .  These resu l ts  a lso  in
agreement  w i th  those ob ta ined by  Fare l l  e f  a / . ,  1999;
Lesson e f  a / . ,  1996 and S izemore  and S ige l ,  1993.
Results of these tr ials showed that decreasing of dietary
ME not signif icantly fol lowed with lowering the feed
intake. These results were in agreement with Plumstead
et al.  (2007), who found that feed intake of broi ler chicks
was not affected when dietary ME set up from 3,000 to
3,200 kcal/kg, which resulted in a step-wise increase in
the  cumula t ive  ME in take  to  21  days  o f  age.  In  add i t ion ,
i t  was also similar to Gonzalev and Pesti  (1993) reported
that there was no optrmum ratio evidence between ME
and CP but  bo th  ME and CP were  s t i l l  impor tan t  to
predict broi ler performance. The apparent lack of an
effect of ME density on feed intake in this study was
consistent with the revised observations of NRC (1994)
tha t  modern  bro i le r  s t ra ins  d id  no t  ad ius t  the i r  feed

intake to changes in the dietary ME density. The
differences in the effects of energy compound on broi ler
feed intake observed by others researcher may have
been caused by dif ferences the range of age of birds
dietary tr ials, as well  as by dif ferences on formulation
techn iques  in  exper iments .
It  is concluded that, using the standard requirement of
energy (EM 3200 kcal/kg) with adding 0.59 L-Leucine/kg
diet in grower period could be a suitable for increasing
weigh t  ga in  and carcass  we igh t  fo r  Cobb bro i le r
ch ickens  under  the  cond i t ions  o f  th is  s tudv .
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