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Abstract: Problem statement: Supplementatiorof broiler diets with cristalline amino acids (i.e.
lysine, ethionine and threonine) may support eduailer growth and improve overall amino acids
balance and enable a reduction in CP level of digiproach: A trial was conducted to evaluate the
effect of supplemental L-leucine in diets containiecommended levels and low crude protein (20
and 18%, respectively) with constant metabolizaiergy (3200 kcal Kg) for broilers from 21-

42 day of age. Six experimental diets were fornadawith three levels of supplemental L-leucine, 0,
0.5 and 0.67% and two levels of crude protein. #ltof 180 1 day-old Cobb broiler chickens were
randomly divided into 36 experimental pens, 5 chitkin each pen, with each diet replicated 6 times.
The dietary treatments were offered from 21-42 d#yage. Feed intake, body weight gain and Feed
Conversion Ratio (FCR) were measured on a weeldjsbat the end of the feeding trial the birds
were slaughtered and carcass analyses condiresdlts: Feed intake, weight gain and FCR were not
affected by increasing levels of L-leucine supplatagon. Weight gain was significantly reduced
(p<0.05), whereas feed intake and FCR were noifgigntly affected with decreasing dietary crude
protein. A positive response in breast meat yiedd achieved by the addition of L-leucine to levwgds

to 0.5% in the diet but a significant decrease wated when the level reached 0.67% in diet.
Supplementation of L-leucine significantly (p<0.0#8creased the relative weights of the liver and
gizzard. However, the addition of L-leucine sigedfintly reduced carcass weights when L-leucine was
added at 0.67%. Lowering the dietary protein leatgb significantly reduced breast yield and carcass
weight (p<0.05). However, abdominal fat, gizzairdel and heart were not affected by protein level.
Conclusion/Recommendationslit can be concluded that supplementation of L-leecit levels up to
0.67% of the diet did not affect performance buetigatious the carcass weight.
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INTRODUCTION high cost of protein supplement has encouraged
nutritionist to decrease Crude Protein (CP) levals
Major changes in feeding strategies in poultrydiets whilst sustaining performance. Since 1950's
production have been proposed to alleviatemethionine and lysine supplementation have been
environmental problems related to increasing ndgrog successfully used in poultry ration formulations
output in animal manure by large animal productionsubsequently allowing the reduction in CP levelsilst
units. During the last few decades, dietary formiofes  maintaining these amino acids levels. Moreoverhwit
were aimed at maximizing broiler performance astea the development of additional feed-grade amindsaci
cost without concern for nutrient oversupply. Pimte such as threonine and tryptopan, the possibilitgtexo
having a major effect on growth performance, is thefurther decrease the CP level in diets since kitniswn
most expensive component in broiler dfétsHence, that increased performance in chicks can be actiiéve
the recent issues regarding the environment and thEssential Amino Acids (EAA) in low CP diets are afju
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to those needed in higher CP dféts However, the ME was 3200 kcal per kg of all diets. Diet 1 was
effects of replacing low CP with several amino aaih  considered a positive control and calculated tataion
broiler have been shown to be quite variBfé’?”!  20% CP and 3200 kcal Kgof ME. Birds were given
The reason for the failure to achieve the perfortean the experimental diets from 21-42 days of age. Feed
on low protein diets supplemented with amino acidsand fresh water was providedd libitum and a
equivalent to that of higher CP diets are not ¢year continuous lighting regime was subjected to thekshi
understood. Branched Chain Amino Acids (BCAAs)throughout the experiment. Body weight and feed
have been recognized as deleterious to many speciesnsumption were recorded weekly. Feed consumption
when fed in exce¥“. Studies have shown that in was calculated as a difference between the amdunt o
some species excess BCAAs resulted in depressdd feteed offered to the birds and the amount of feet th
intake and reduced growth. Excessive levels ofifeuc remained at the end of each feeding period. Inscase
in the diet caused decreases in weight gain agedd f where there was mortality, feed consumption was
intake during the starter period of broiler corrected for body weight of mortality. Body weight
chicken§*?*# put increased carcass weight of gain was calculated as the difference betweenitta f
growing broiler chicker$*®., and initial weights for each weighing periods. Feed
Extreme excesses of dietary leucine also lead teonversion ratio (feed: Gain ratio) was calculadsda
feather problems similar in description to thoseratio between feed consumption and weight gain for
occurring when valine is I0%7. No research has been each period and calculated for the growing period
reported concerning high levels of L-leucine in thet  between 21 and 42 day. On 42nd day of the expetimen
of broiler chickens during the grower phase. Thesix birds from each treatment were randomly setkcte
objective of this study was to investigate the effef  slaughtered, defeathered and viscera removed to
L-leucine supplementation on the performance ofdetermine the carcass percentage. The data oassarc
grower-broiler chickens and their carcass charsties  weight, abdominal fat and organ weight i.e., hdaugy
fed diets with two levels of protein. It was hypesived and gizzard were also recorded. Abdominal fat
that supplementation of L-leucine at levels abdwett comprised of leaf fat surrounding the cloaca and
recommended by NRE€' to low protein diets could abdominal muscles, excluding fat surrounding the

support growth performance. gizzard. Statistical analyses were conducted using
General Linear Models procedure of SRSbased on a
MATERIALS AND METHODS 3x2 factorial design. The differences among means

were separated using Duncan’s new multiple range
In a 3x2 factorial design experiment, 180 straight test®"!,
run day-old broiler chicks (Cobb) were used to eatd

the effects of three levels of L-leucine suppleragah RESULTS
and two levels of crude protein on growth perforoen
and carcass characteristics of grower-broiler chiekl Proximate analyses of experimental diets are

a corn-soyabean meal based diets. Initially, altlbi shown in Table 1. The CP of diets were as expected
were placed in four stainless steel cagesumg®y ranging from 18.00-18.04% for the low protein djets
2 feet x2 feet x1 feet high, fitted with feeders and while the high protein diets had values rangingrfro
waterers. The chicks were fed a standard commerci&l0.00-20.02%. The calculated ME content ranged from
starter ration till 21 days of age. Feed and watere ~ 3204-3207 Mcal kg. The mean of total L-leucine
givenad libitum and they were subjected to continuouscontents of the diets supplemented with 0, 0.5 and
lighting. At day 21 the chicks were individually 0.67% L-leucine, were 1.63, 2.12 and 2.28%,
weighed and randomly allotted to six dietary treats  respectively.
with each treatment replicated five times, withifd®
in each replicate. Growth performance: The weight gain, feed
Table 1 shows the composition of the experimentatonsumption and Feed Conversion Ratio (FCR) of
diets with 3 levels of L-leucine supplementation@®  broiler chickens are presented in Table 2. Thers nea
and 0.67%) and two levels of dietary CP (20 and }L8% significant interaction between protein level and L
All diets were formulated using corn, soybean nezewl  leucine supplementation, therefore only the mafacef
DL-Methionine to meet or exceed the NREC nutrient  means are presented. The main effect of L-leucine
requirements. Fishmeal, soyabean meal and corn weggipplementation showed that there was no significan
analyzed for CP prior to diet formulation. The CBsw differences (p>0.05) in body weight gain, feed lketa
determined using Kjedahl procedBteThe calculated and FCR among birds fed different levels of L-ieac
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Table 1: Composition (%) and nutrient content gieximental diets

Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Dt
Corn (8 %) 61.000 65.31 61.00 65.51 61.00 65.54
Soya bean meal (44%) 24.000 25.00 24.00 25.00 24.00 25.00
Fish meal (57%) 6.990 2.10 6.49 1.60 6.32 1.40
Palm oil 5.420 5.00 5.42 4.80 5.42 4.80
Limestone 1.260 1.26 1.26 1.26 1.26 1.26
Salt 0.280 0.28 0.28 0.28 0.28 0.28
Dicalcium phosphate 0.100 0.10 0.10 0.10 0.10 0.10
Mineral mix 0.250 0.25 0.25 0.25 0.25 0.25
Vitamin mix" 0.250 0.25 0.25 0.25 0.25 0.25
L-lysine 0.200 0.20 0.20 0.20 0.20 0.20
DL-methionine 0.150 0.15 0.15 0.15 0.15 0.15
L-leucine 0.000 0.00 0.50 0.50 0.67 0.67
Choline cloride 0.100 0.10 0.10 0.10 0.10 0.10
Calculated analysis

ME Kcal kg™ 3,204 3,207 3,208 3,202 3,207 3,204
CP (%) 20.000 18.00 20.01 18.05 20.02 18.04
Ca (%) 0.920 0.68 0.89 0.66 0.89 0.65
Available P (%) 0.330 0.20 0.32 0.19 0.31 0.18
Fiber (%) 3.140 3.27 3.13 3.27 3.13 3.27
Mehionine + Cystine (%) 0.840 0.76 0.83 0.75 0.83 .750
Lysine (%) 1.281 1.09 1.25 3,207 1.25 1.06
Leucine (%) 1.710 1.58 2.18 2.06 2.34 2.22

Note: The NRC (1994) recommends minimum levels of 1.098%dine for diets with 3200 ME kcal Kgand 20% crude protein on broiler from
21-42 days of agé: Premix provided the following per kg or diet: VitanA 50.000 MIU, Vitamin D3 10.000 MIU, Vitamin E57000, Vitamin

K 20.000 g, Vitamin B1 10.000 g, Vitamin B2 30.000 Vitamin B6 20.000 g, Vitamin B12 0.100 g, CafoilD-Panthothenate 60.000 g,
Nicotinic acid 200.000 g, folic acid 5.000 g, Bio#235.000 mg

Table 2: Weight gain, feed intake and Feed ConeerBiatio (FCR)  \eight from 9.90-11.77 g, gizzard from 42.61-52¢5

of broilers fed diets with two levels of protein dan .
supplemented wiith L-leucine from 21-42 day and abdominal fat from 11.14-16.58 g. It was ndted

Treatments Feed intake (g) Weightgain (g) Fcr there was an increase in breast meat yield witlitiadd
Main effect of protein level (%) of 0.5% L-leucine, but decreased significantly whe

o i b 215 leucine was added at 0.67% of the diet.
Main effect of leucine suppl. (%) Supplementation of L-leucine significantly (p<0.05)
0.0 2608.3 1247.2 2.18 ; R R 3

s 5586 12323 5 decreased thg _rela'uve w§|ght of the Ilyer_ gnd aidz

0.67 2570.8 1189.1 228 However, addition L-leucine had not significanteeff
Level of significance P i ;
Crude protein NS . ns ~ On carcass and heart. Decreasing d|etar¥ protein
L-leucine A NS NS Ns  significant (p<0.05) decreased carcass weight and
Crude protein x L-leucine NS NS NS preast meat. However, lowering dietary protein had
Means within columns with different superscripte aignificantly ianifi t effect bd inal fat. qi d i d
different (p<0.05). NS: Non Significant significant etiect on abdominal 1at, gizzard, fivan

heart weights.
Similarly, there were no significant differences

(p>0.05) in the feed intake and FCR among chickens DISCUSSION

fed two levels protein. However, chickens fed I6®-

diets gained significantly less weight (p<0.05)rtha ~ The corn-soya bean meal based diets used in this
chickens fed the control diets. experiment were formulated using supplements of

lysine and DL-methionine to contain nutrient levels
Relative organ weight and carcass characteristics: similar to those used in commercial broiler indystnd
Table 3 shows the carcass weight, relative orgamwere not designed to be deficient in L-leucine.
weights as affected by dietary concentration of L-Consequently, levels of leucine were in excesseirt
leucine. The carcass weight, relative breast weightminimum requirements (Table 1). Many amino acids,
gizzard and liver weights were significantly (p<®)0 Wwhen fed in excess to broiler growing chickens eaus
reduced with increasing L-leucine supplementationsymptoms of toxicity such as decreased feed intake,
However, the abdominal fat and heart weights wete n weight gain and increased mortdfitf*°! L-leucine in
affected by increasing L-leucine supplementatione T excess may cause toxicity in chicks fed low protein
relative liver weights ranged from 41.50-49.35 gatt  diets as reported by Farranet al'*?
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Table 3: Weights (g) of Carcass, abdominal fatastreneat, gizzard, liver and heart of broiler féetsisupplemented with L-leucine with two
levels of protein at 42 days of age

Level of Level of Carcass Abdominal
Treatments leucine (%) protein (%) weight (g) Fept ( Breast (g) Gizzard (g) Liver (g) Heart (g)
Level of L-leucine (%)
0.0 1675.1 13.86 448.5% 49.40 46.9F 9.90
0.5 1637.7 12.74 486.68 44.92 42.82 9.96
0.67 1580.0 14.48 428.22 43.94 41.99 13.21
Crude protein (%)
20 1678.8 13.06 462.58 45.18 45.22 10.28
18 1583.0 14.33 434.38 46.99 42.60 11.77
L-leucine x crude protein Interactions
0.00 18 1611.3 16.58 435.42 52.55 44.74 9.63
0.00 20 1738.9 11.14 461.77 46.25 49.35 10.16
0.67 18 1524.0 13.10 408.66 45.26 41.50 15.79
0.67 20 1635.9 15.87 447.77 42.61 42.48 10.63
0.50 18 1613.6 13.30 459.16 43.17 41.83 9.89
0.50 20 1661.8 12.18 478.20 46.67 43.82 10.04
Level of significance
L-leucine * NS * * * NS
Crude protein * NS * NS NS NS
L-leucine x crude NS * NS * NS NS

protein interaction
Means within columns with different superscripte significantly different (p<0.05); NS: Non Sigmifit

However, in this study, the addition of 0.5 and70%6 leucine may also accelerate the degradation ofrothe
L-leucine to the diets resulted in a total of 22084%  BCAAs, mainly in muscles through the stimulated
in the respective diets, which was not sufficieritlgh  activity of branched-chain a-ketoacid
to cause a significant reduction in growth. Thizdfng  dehydrogena$®, which lead to the lowering of valine
agrees with results of Pertzal.”®! who showed that and iso-leucine in rat tissues. The results of shisly
the addition of 1.6% L-leucine (total of 3.23%) @ indicate that addition of L-leucine in low protedfiet
22.9% protein diet did not cause a significant dase = may have toxic effects on grower broiler chickess a
in growth performance of chicks. Similarly, in an reflected by reduced feed intake, feed consumpiwh
earlier study, Erwaet al.”’ found that addition 0.5% increase FCR even though they were not significant.
L-leucine to an iso-nitrogenous diet (20% CP) with Liver and gizzard weights (Table 3), were
either 3200 or 3000 kcal Kg ME did not show significantly decreased in chicks fed low-CP diets.
significant effect on feed intake, weight gaind However, the finding of this study was not in agneat
FCR in grower broiler chickens. Moreover, Edmondswith Penzet al.”®! who found that liver weight was
and Bakef!, showed that addition of up to 4% L- slightly increased by the addition of 5.4% L-leweito
leucine to a basal diet did not effect weight gafn the diet of broiler chickens. The negative-contioly
broiler chicks. On the other hand, addition of 4.8% CP diets in the experiment did not support weigtihg
leucine caused a significant reduction on the gnowt similar to that of normal CP diets (control) despit
performance of broiler chickd. Farran et al*¥  meeting or exceeding the NRC recommendations.
reported that addition of 40 g L-leucine kglid not ~The ratio of essential and non-essential aminosacid
induce toxicity in starter chicks fed high proteliet —has also been suggested as a potential problem with
(255 g kg"). Similarly, excessive amount of L-leucine low dietary CP in diets. However, studies evaluatin
(70-100 g kg) in a high protein diet did not affect the additions of L-leucine to low CP diets faileal t
performance of the rdts D'mello and Lewi®  show the same growth performance as those fed the
indicated a decreasing trend in feed intake withf€commended CP levels in broiler grower chickens.
increasing supplementation of dietary L-leucineeTh Other studies also reported that supplementation of
reason why excessive L-leucine is toxic to chiokd f Non-essential amino acids to low CP diets have been
low protein diets is not well understood. It is splated ~ Unable to show equal growth performance of broiler
that the consumption of high diet tei ae  fed control dietg®1%121924.2

ption of high dietary protein res o ) )
an abundance of all amino residues at the abserptiv  1here were no significant difference on abdominal
sites of the small intestines. Therefore, L-leudieing ~ fat. gizzard, liver and heart due to level of piatdhe

the least available amino acids would still be Ijair results of the preserzlg]study were in agreement tivie
absorbed in adequate amounts. In low protein diets, Moran and Etché€?? who reported that chickens fed
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varying protein levels to grower-finishing broildid not 6.
show significant effect on the weights of gizzaider

and heart. Lowering the dietary CP level signiftban
reduced carcass weight (p<0.05) agree with theniywd
of* who observed significant decrease in carcas§.
responses of broiler fed on low CP diets.

CONCLUSION

Broiler chikens fed diets with supplementation ofg_
L-leucine up to level 0.67% in low CP had similar
growth performance to the chickens fed diet of radrm
leucine content over a 21-42 d feeding period.
However, carcass weights reduced significantly when
L-leucine was added at 0.67%. Furthermore, loweringy
the crude protein level significantly reduced theigt
gains and carcass weights.
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