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Supplied per kilogram of feed 3600000 U Vitamin A, 800000
IU Vitamin D3 14400 U Vitamin E, 1600 mg Vitamin Ks,
3300 mg Riboflavin, 4000 mg Pantothenic Acid, 12000 mg
Thiamine, 1200 mg pyridoxine, 500 mg Folic Acid, 400 mg
Vitamin B12,2000 mg Biotin, 400 g Cholin chloride, 64 g Mn,
449 Zn, 100 g Fe, 16 g Cu, 640mg | and 8 g Se.
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Table 1- Composition of Basal diets (base on dry

matter)
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Ingredients Starter Grower

periods periods
Corn =3 56.70 65.50
Soybean L g dlai< 30.05 21.35
Meal
Safflower & ,K allax< 4.38 5.52
Meal
RSN 0.02 0.18
L-Lysine
o) 0.02 0.08
L-Threonine
DL- (s gt JI (g0 0.17 0.17
Methionine
Dicalcium Phosphate
Oyster Shell sus a5 0.57 0.57
Nacl < 0.42 0.30
Soybean OilL g o2 5, 3.19 1.94
Mineral- sass ol g JoSo 0.25 0.25
Permix
Vitamin- el 5 JoSo 0.25 0.25
Permix
Sand s 1.08 1.29
(S350 ol go S 3 Components

of
ingredients
el galia o5 (5350 3000 3000
Metabolizable (kcal/kg)
Energy
Ala 55 55 21.56 18.75
CrudeProtein(7)
Sl o 88 el slanenl 0.84 0.68
Sulfur Amino Acids(y)
Lysine () cul 1.03 0.94
Threonine(/) ¢ 553 0.75 0.69
Calcium() aseuls 0.94 0.84
cusieus b i 0.42 0.33
Available (%)
phosphorous
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Table 2- Effects of lysine and threonine levels on performance broiler chicks (0-42 d)periods

Lalass O 08 ol Shsa Byuase labas o s
Treatments (550 09 2.5) (550 29 a5) Feed Conversion Ratio
Weight Gain (g/d) Feed Intake (g/d)

Lysine Levels (L) ulakec

(L) 7100 50.35" 93.11 1.85°
(L10)7 110 54,152 95.67 177
(L20)7 120 55.052 92.75 1.68¢
(L30)7 130 54,542 95.35 1.75

Threonine levels(T) ;s ¢ sialac

(T)7 100 54.11 93.98 1.74
(T10)7 110 54.40 94.45 1.74
(T20)7 120 55.66 94.98 1.71

(T*L Interaction Effects) lsis o130

T*L 52.23° 93.54 1.80%
T10*L 52.38P 93.78 1.80?
T20*L 53.00° 94.04 1.772
T*L10 54,132 94.82 1.75%
T10*L10 54.272 95.06 1.75%
T20*L10 54.902 95.33 1.74%
T*L20 54,532 93.36 1.71%
T10*L20 52.63° 93.60 1.78°
T20*L20 55.352 93.86 1.69°
T*L30 54.322 94.66 1.74%
T10*L30 54.472 94.90 1.74%
T20*L30 55.102 95.16 1.73%
SEM 2.375 2.96 0.071

p-viue
L 0.001 0.061 0.001
T 0.561 0.501 0.165
L*T 0.001 0.155 0.001

alelial sbisl ke :SEM (P<0.05) wisly copls fie a SRS 51l St ue Bgoa b G sinsa slanSibe
Means within same columns with different letters differ significantly (P<0.05)
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Table 3- Effects of lysine and threonine levels on carcass traits broiler chicks (0-21 d) periods

Lsles 885 058 ¥ s wy G Lol aS s S 3
(‘wi) (‘wi) (-‘m)-’) (MJJ) (-‘m)-’) (MJJ) (MJJ) (MJJ) u-’“s*i
Treatments Body Carcass Carcass  Breast Thigh Liver Liver Abdominal Fat
Weights(gr)  Weights(gr (%) (%) (%) (%) (%) (%)
Lysine Levels(L)gs o gl

(L)% 100 976.87° 657.06° 67.26° 18.45° 13249  1.40° 0.330 0.570°
(L10y7 110 969.58¢ 658.24¢ 67.89° 17.95°  13.94°  1.44P 0.340 0.5702
(L20)7 120 999.65° 693.75% 69.40° 19.43*  14.26°  1.60° 0.344 0.5742
(L30)% 130 998.342 680.86° 68.20° 18.58>  13.67¢  1.55° 0.319 0.537°

Threonine (i i yiches
Levels (T)

(T)7 100 979.52° 656.27¢ 67.00° 18.48>  1361° 144> 0327 0.568°
(T10y% 110 988.68? 681.20° 68.90* 18,53  13.79° 150® 0339 0.5722
(T20)7 120 991.10? 691.292 69.75*  18.75*  13.942 1.56%  0.333 0.546°
Interaction Jslsia) 30

effects(T*L)

T*L 974.33¢ 654.06" 67.13°  17.94 13.09 1.37% 0330 0.548°
T10*L 966.00 657.849 68.10%  18.23%f 13.30°F  1.39%¢  0.320 0.525¢
T20*L 966.33f 693.33° 68.50°  18.60  13.76°¢  1.40%  0.340 0.5381
T*L10 992.33¢ 661.93¢ 67.44>  17.99¢F  13.63%% 144 0350 0.593%

T10*L10 1001.33° 684.91°¢ 68.40% 18,75  13.44%f 15acd (0327 (0.571¢
T20*L10 985.67¢ 678.34¢ 68.822  19.10°  14.08"  1.48bde (0,343 0.562¢

T*L20 993.33¢ 677.45¢ 68.20% 18.71bc 1398  1.61%  0.340 0.548°
T10*L20 1001.67° 692.65° 69.15%  18.64bd 1390  1.56%¢  0.343 0.581%c
T20*L20 1010.002 702.65% 69.57¢  19.75*  15.15? 1.67¢  0.350 0.599°

T*L30 1004.00° 678.70¢ 67.60°  18.35%f 1385  1.53%cd (0,337 (0.572b
T10*L30 982.00¢ 673.16° 68.55% 1854 1380  1.66*  0.313 0.557%f
T20*L30 956.33¢ 659.90 69.00*°  18.50%¢  13.34¢f 1.36°  0.307  0.556%f

SEM 2.604 1.388 1.654 0.147 0.120 0.051  0.014 0.007
p-vlue

L 0.001 0.001 0.001 0.001 0.001 0.001 0.146  0.001
T 0.001 0.001 0.001 0.039 0.003 0.012 0.511  0.001
L*T 0.001 0.001 0.001 0.002 0.001 0.184 0.692  0.008

sl aL;:..i‘ ufi_.l__m :SEM (P<005) ml:lu.AJ‘JU:M AT (6l ls .S‘)L.LAJ%:‘. J\,Pl_j Ogies yA ‘_;Lbulai.'l__s.a
.)Means within same columns with different letters differ significantly (P<0.05
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Table 4- Effects of lysine and threonine levels on carcass traits broiler chicks (21-42 d) periods

Ll 85 O3 w¥ oo way s Lol as s s o2
(¢5) (¢5) (sess)  (weu9)  (mes0)  weps)  (aey) S
Treatments Body Carcass Carcas Breast Thigh Liver (s y0)
Weights(gr) Weights(gr 0/s (%) (%) Liver (%) Abdominal
(%) (%) Fat (%)
Lysine Levels(L):pylatecs

(L)% 100 2114.749 1393.19¢  65.88° 24.88¢ 21.149 2.25¢° 0.430°  1.36%
(L10) 110 2274.20¢ 1544.63°  67.922 2589 21.68° 2.26° 0.443°  1.34°
(L20)7 120 2307.96° 1586.722  68.75* 26.32° 23.73* 2.34* 0477°  1.39°
(L30)/ 130 229055°  1519.09°  66.32° 2531° 21.87° 231" 0460°  1.33°

Threonine (i g5 yixba
Levels (T)

(T)~ 100 2272.75° 1498.42° 65.93°  25.42° 21.87¢ 2.27°  0.446° 1.37
(T10)z 110 2284.87°  155256°  67.95% 2556° 2210 230 0.451® 1.36
(T20) 120 2337.67° 1593.12*  68.15* 25.82° 22.33* 230 0461° 1.35

Interaction Jstaia) 3!
effects(T*L)
T*L 2193.74' 1445.67% 65.90¢ 24769 21.06" 2.21f 0.420¢ 1.33°

T10*L 2199.80% 1471.89i 66.91° 25117 21.449 2.24°% (0.450°¢ 1.33°

e
T20*L 2226.20' 1491.78 67.01° 24779 2255 2.25°F (0.430% 1.34°
T*L10 2273.33" 1521.319 66.92° 2553¢ 24,919 225°F (0.440°¢ 1.35°
e e
T10*L10 2279.539 1548.48¢ 67.93°  2530°F 23.339 227% (0460 1.33°
T20*L10 2305.93° 1568.724 68.03° 25127 22,949 231 (0453 1.35°
h d

T*L20 2290.35¢ 1542.32¢ 37.34>  2589° 21.87¢ 233 (0453 134°

T10*L20 2210.67 1511.00" 68.35° 26.22° 21.53° 233 (0.470° 1.37%

T20*L20 2322.812 1589.962 68.452  27.03* 22.21*@ 2.37%  0.500? 1.442

T*L30 2281.65° 1508.62" 66.12° 26.17° 21.48° 2.32%c 0.470° 1.37%

T10*L30 2287.81° 1535.80f 67.13° 25.62° 21.21° 2.35% 0.460°  1.38%

d
T20*L30 2314.11b 1555.77°¢ 67.23° 2573° 20727 2.27% 0.423% @ 1.34°
d
SEM 3.941 3.375 1.00 0.091 0.108 0.016 0.009 0.025
p-viue
L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.063
T 0.001 0.001 0.001 0.001 0.001 0.016 0.099 0.0620
L*T 0.001 0.001 0.001 0.001 0.001 0.001 0.047 0.339

sl slisl Kl (SEM (P<0.05) winl o lu iae WA (51l S itie yue Bgoals sty slag:Silis
Means within same columns with different letters differ significantly (P<0.05).
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Table 5- Effects of lysine and threonine levels on Intestinal Microflorabroiler chicks

Total Intestinal Microflorass, 5,50 LU US

La,Lass Treatments 21 Days <5 5,Y) 42 Days S5, ¢Y

Lysine Levels(L)n5 whaes

(L)% 100 37.75 x 10P 32.74 x 1052

(L10)z 110 38.24 x 10*2 32.19 x 10°P

(L20)z 120 37.84 x 10*P 32.04 x 10°°

(L30)% 130 37.30 x 10%¢ 32.00 x 10°°
Threonine Levels(T) o5 5 plac

(T). 100 37.84 x 1042 32.29 x 10°

(T10)7 110 37.65 x 10%P 32.32 x 10°

(T20)7 120 37.87 x 10%2 32.12 x 10°

(T*L) Jslase i3l
Interaction Effects (T*L)
L 36.93 x 1049 32.97 x 10°2
T10*L 38.00 x 10%¢ 33.03 x 10°2
T20*L 38.33 x 10*P 32.23 x 10°°
T*L10 38.43 x 10%2 32.30 x 10°°
T10*L10 37.80 x 10%cd 32.10 x 10°°
T20*L10 38.50 x 10%2 32.17 x 10°°

T*L20 38.70 x 10%2 31.90 x 10°P
T10*L20 37.73 x 10*« 32.07 = 10%°
T20*L20 37.10 x 10%f 32.17 x 10%°

T*L30 37.30 x 10%¢f 32.00 x 10°°
T10*L30 37.67 x 1041 32.07 x 10°P
T20*L30 37.53 x 10%¢ 31.93 x 10°°

SEM 1105.54 13088.02

p-viue
L 0.001 0.001
T 0.020 0.100
L*T 0.001 0.010

sl slisl Kl :SEM (P<0.05) winls o lo iae WA (5l5ls Side yne GBgon b o siw o slagSilie

Means within same columns with different letters differ significantly (P<0.05).
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Introduction: Broiler chicks do not require to crude protein, but broilers require accurate and balanced
amino acids. Researchers are trying to formulate diets based on digestible amino acids (Ciftci and
ceylan, 2004) to meet the requirements of maintenance and production (Mack et al., 1999). Partial
replacement for intact protein (e.g. soybean meal) with crystalline, amino acids brings the dietary
protein closer to ideal protein and may allow for some decrease in dietary crude protein content
(Bregendahl et al., 2002). A good number of studies showed that increasing dietary levels of lysine
improved breast meat production (Mack et al., 1999). Lysine also impacts on the improvement of
functional traits such as decreasing feed conversion and increasing body weight gain (Nasr and
Kheiri, 2011). Threonine is particularly involved in maintenance processes, like the renewal of
intestinal mucus and the synthesis of immune proteins. It has been estimated that more than half of
the dietary threonine consumed by a piglet or a human is retained at the intestinal level to fulfill these
gut-maintenance functions and is primarily used in the synthesis of mucins (Corzo et al., 2007).
Mucin is a main factor in the protecting the mucosal layer of intestine, which acts as a layer protecting
the intestinal underlying epithelium from infection and damage by infectious bacteria (Linden et al.,
2008). This study was designed to determine the effect of added lysine and threonine on growth
performance, carcass characteristics, and intestinal facultative anaerobic microflora of male broiler
chicks from hatch to 21 and 42 days post-hatch.

Material and methods: A total of 960 Ross 308 one-day-old female broiler chickens were selected
and randomly distributed in a factorial design with 12 treatments, four replicates and 20 chicks in
each replicate. The experimental diets include 4 levels of lysine (100, 110, 120 and 130%
recommendation by NRC, 1994) and 3 levels of threonine (100, 110 and 120% recommendation by
NRC, 1994). The diets were fed in two phases, starter from hatch to 21 days and grower from 22 to
42 days post-hatch. Birds and feed were weighed at the start and feed changes during the experiment
and feed intake and BW gain was calculated and used to calculate FCR. On days 21 and 42, two birds
from each pen with a BW close to the pen average were selected and euthanized by cutting the jugular
vein after 3 hours of fasting. On day 21 and 42, a sample (two birds were sampled each pan the same
one used for carcass) of the ileum contents was removed and to determine the total count of intestinal
facultative anaerobic microflora, the sample was transferred to the microbiology laboratory. The
obtained data were analyzed as a 3x4 factorial experiment in a completely randomized design with
four replications using General Linear Models (GLM) procedure of SAS (SAS Inst. Inc., Cary, NC).
Results and discussion: Results showed that different levels of lysine and threonine do not show
significant effect on feed intake. Lysine levels, unlike threonine levels, influenced body weight gain
significantly (P<0.05) and feed conversion ratio changed by different levels of lysine significantly
(P<0.05) although different levels of threonine has not significant effect on feed conversion ratio. At
the starter period different levels of lysine and threonine influenced all of the carcass traits
significantly except heart yield and most proper results belonged to treatment that received 120% of
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lysine along with 120% of threonine. At the 21 days of age, 120% of lysine and threonine addition
on diets were increase the body and carcass weights and breast, thigh and liver yields in chicks
(P<0.05). At the age of 42 days, 120% of lysine and threonine supplementation improved the body
and carcass weights and carcass yields. In growth period with 120% lysine improved feed conversion
ratio. In both periods of the experiment, the most proper results were related to the treatment which
received 120% of lysine along with 120% of threonine. Han and Baker (1994) observed that breast
meat yield increased quadratic ally in response to lysine addition. Rezaeipour et al. (2012) showed
that NRC recommendations of threonine at the starter period is enough for optimal carcass
performance. But in agreement with the results of this study, Kidd et al. (1997) demonstrated that
lysine and threonine interacted to affect breast yields. The intestinal facultative anaerobic microflora,
in 21 days of age, was significantly increased by 110% of lysine as well as 100 and 120% of threonine
(P<0.05). But in 42 days of age the level of 100% lysine created significant increase in the intestinal
facultative anaerobic microflora. To our knowledge, no other researches exist focusing the
consideration lysine and threonine on intestinal facultative anaerobic microflora in broiler chicks.
Intestinal facultative anaerobic microflora can be affected by diet. But of course, diet is one of the
most important factors that can affect the intestinal microbial population. Intestinal facultative
anaerobic microflora decreased by increasing the levels of lysine and threonine base on NRC
recommendations. Decreasing the intestinal facultative anaerobic microflora were seen by increasing
duration of using high levels of lysine and threonine base on NRC recommendations at 42 days of
age. In addition to the role of threonine in the formation of mucin, lysine and threonine may be
prevention the accumulation or formation of intestinal anaerobic bacteria in intestinal epithelial cells
and helps to gastrointestinal health. The best levels of lysine and threonine to achieve the most
favorable values of carcass traits at the starter and grower periods of broiler chicks are the level of
120% relative to NRC recommendations. By increasing lysine level (120%), and (120%) levels of
threonine (interaction lysine and threonine) was related to the highest body weight gain.

Conclusion: The best levels of lysine and threonine to achieve the most favorable values of carcass
traits of broiler chicks are the level of 20% above from NRC recommendations. Regarding to the
result of this study it was observed improving carcass traits, growth performance and reduction of
intestinal facultative anaerobic microflora due to use 120% lysine and threonine. There was probably
a relation between reduction of intestinal microflora and improving carcass traits and growth
performance.

Key words: Broiler, Lysine, Threonine, Carcass characteristics, Intestinal microflora



