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Tablel- Experimental basal diets

) e sl (S35,1-10) el (S35,11-28) a5, (5525-82) Ak
Feeds ingredients Starter (1-10 day) Grower (11-24 day) Finisher (25-42 day)
)b iy
44,029 52.05 58.445

(Corn)

g s 9.409 - -
(Corn Gluten meal) ' - -
by al> Ao 39.369 40.078 34319
(Soybean meal)

by o9 2.302 3.815 3.397
(Soybean oil) ' ' '
lawd m......\f <>

(Di-calcium phosphate) 2.223 1.956 1811
weelS Sl 1.219 0.969 0.955
(Calcium carbonate)

ciJ 0.242 0.029 0.020
(L-Lysine)

cise Jrs> 0.214 0.245 0.207
EDL-Methlonme)

ey JoSa 0.25 0.25 0.25
}/ltamm permix

5420 Mg JoSo

N, 0.25 0.25 0.25
S 0.255 0.326 0.326
(Salt)

G 09 0.149 0.031 0.020

(Baking soda)

(7)) oy b0wis (5305 031051 (gdk0 dg0
Dietary determined nutrients (%)

St o3le 89.801 89.535 89.170
(Dry Matter)

(P25 945 32 65 5kS) puddgilio LB (5551

Metabolize Energy (Kcal/kg) 2950 3000 3050
(“’C“mﬁfFat) 4.294 5.799 5.581
(Méalcium) 1.027 0.880 0.831
o> B jind 0.491 0.440 0.411
(Available phosphorous)

by 1.0 0.9 0.9
(Potassium) ' ' '
Féﬁéium 0.167 0.162 0.158
o S8 o 0.613 0.542 0.481
(Methionine digestible)

o JB ol 1.341 1.123 0.984
(Lysine digestible)

w0 S G~ e 0.987 1.388 0.759
(Methionine + Cysteine digestible)

wan JB odgy 0.895 0.755 0.678
(Threonine digestible)

ol JoB (Lol 5 0.254 0.237 0.210

(Tryptophan digestible)

oMy )5 (o 15/0 s Y boS gl ¢ ladl 1y dlg 80K oling e Lol oy d5lg 5000 :» Omelg (Mol o ssly :65‘5] Oling e Lol oy 5lg 9000 4 Oeoling i gob oy p)SlS 12 -1
by 5 ke 1 it s )5 o 3 oS 9950 25 oo 8L il )5 o 0 sne 05 o 500 05”05 (o 30 il 5 o 10 105k el 57 (s 616
_ 92255 oo 100 3555 S ) i) (5 )5 o 2 segeobin

g0 o 002 cpsils 05 o Loty 08 (1o 50:0] 28 (o 10 2o )5 (oo 50 555 5 (oo 100 55800 gl 02 p)Shs” po -2

1- Vitamin premix per kg of diet: vitamin A 90001U ; vitamin E 65 IU ; vitamin D 5000IU ; vitamin K 801U ; cyano cobalamin 15 mg ;riboflavin6.6mg ;

calcium panthothenat10mg ; choline500mg ; biotin1mg; thiamin 8.1mg ; pyridoxine3mg ; folic acidlmg ; antioxidant100mg.
2-Mineral premix per kg of diet: mn 100mg ;zn 50mg ; cu 10mg ; fe 50mg ; I 1mg ;se .2mg.
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Table 2- Effects of lysine and betaine on performance and heart indices of broiler chickens under cold induced ascites at 42

days of age’

o slos Oi9 LRlH) Shgs B pae p3) ok JS 4 coly glay s )

o (395 2 £55) (395 52 Shed b cops Right ventricle to whole Sl G 1oy
Treatments : ! ) . . ical : =

Weight gain Feed intake Feed conversion ratio ventrical Ascites mortality %
(g/d) (g/d)

ald 34.07° 93.99° 2.76° 0.38° 39.99°%
Control
o 38.98° 83.24° 2.14° 0.26" 25.33°
Lysine
st 39.40° 84.54° 2.14° 0.255 21.33"
Betaine
ot g i b b b b
Lysine and 38.78° 84.90 2.20 0.24 24.00
Betaine
SEM 0.682 1.234 0.073 0.021 2.280
P-value 0.0062 0.0008 0.0001 0.0001 0.0057

(P<O/05) 13l Lo o b (5l gime SIS gl cgliste By (s sl (S0loo cindy o o7

! Means within same row with different superscripts differ (p< 0.05)
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Table 3- Effects of lysine and betaine on carcass characteristics of broiler chickens under cold induced ascites at 42 days of age®

o lows (') asy () dis oS (%) ol cesss () oSs 08> 2
Treatments Carcass Breast meat Thigh meat Abdominal fat
el 59.54 " 18.84 © 17.26° 1.06°
Control

o 65.71 % 2247 ° 22.02° 1.04°
Lysine

“”L” 66.86 * 26.16° 21.28% 0.59°
Betaine

"wu ? o . 66.77 2 23.48°%® 20.63% 0.86°
Lysine and Betaine

SEM 1.031 0.692 0.500 0.071
P-value 0.02 0.0001 0.0003 0.049

(P<O/05) 1y o o b ()3 sime BMI (gl)ls cglite By > (gyls (ol uSilin i) yo0 0"

! Means within same row with different superscripts differ (p< 0.05)

Lol g (1555 sladese oy 4 ol (903 a8l aplie
(22) codd szl a3 (2 5 (g0 03 32 (6580 a5
Ol 80> 93 U od Bpaae 5 (0lo)S i bl ) (piomen
adY cudsS PH g (22 5 (o «Cusk)) (sdse dlge (5536

(2) cad 03l i b (claasgs 4

PH 5 (2 5 0 «omshy) (sdto dlge polie 4 oo

sdse Ay i3 oo LS |y (S sladrgr dhw g oy S
CE)S5 )15 (Si9) 42 o 3 stalofl slaless b Cov S
75 0b g At alide 5> a0 cbsS PH izeen (P>0/05)
0S5 (P>0/05) e85 1,5 (5l 5 ) e U o
i dge (lise g (539381 93 cul CISIL dally > (oS s
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Table 4- Nutrients (moisture, protein and fat) and pH of breast and thigh meat of broiler chickens fed with lysine and betaine under
cold induced ascites at 42 days of age

o lows (1) cagy () w9z %) w2
Treatments PH Moisture Protein Fat
Oy cudgs

Thigh meat

sl 5.74 65.22 18.63 14.72
Control

“”‘J 5.78 65.86 17.53 15.92
Lysine

U“L“ 5.78 64.03 19.13 15.94
Betaine

ooyl 5.83 64.40 18.24 16.03
Lysine and Betaine

SEM 0.02 0.33 0.24 0.34
P-value 0.19 0.19 0.14 0.49
Breast meat

sl 5.88 67.62 24.30 7.05
Control

U”‘J 5.98 67.38 24.36 7.32
Lysine

U“L“ 5.93 66.15 24.70 8.16
Betaine

"‘“L” 9 023 . 5.92 65.50 24.84 8.61
Lysine and Betaine

SEM 0.032 0.390 0.224 0.262
P-value 0.31 0.16 0.81 0.11

Wald sladage L dlie 3 (gl (F Cud)d Gl jlas
a3 Nlgi e (5 Cudyd Glosel Hlad als (P<0/05) wisls
2 g Gl 0dd Y padgslie (iol38l caely oS Al olojw s
ol g ol ails JLs @ 1) Geaml g Lawdly anspl GialS 4o
(8) 3,5 D3 opeling Jld IS Al cubls p ate )3l ooy
wxio Ay S Cage jodnl g Lewdly Al Al (icxen
DS (1) casl osis 5 cusyd lgseal jad ialS g Slgscd
P Pime dlao Jolwi paeg pedS Cin ialS oS col i
Oiel38ly Lol (0l Sas8 coly Conl L alye o5y
A i &S ol ons o3l Lis (24 514) 59 e b (sylual
oy gshso 3 o] o on )3 g A8 o0 S 039l S ol
Yl o D) e g5l lesiial dawes 1> 5 Sy o JBlis
9 298 plyid Colu p (ployw A5 ite Ol Rl o
5 03b gzl o 1 Ll ) (ialS s (3 35108

(8) el $go by (s lminls 59

(simbsy 9 S50 )8 83y5) Sy gloaeinl B liee O >
J plSomn amdgo LS |y (dsS (sl a2 g Ay () CudgS
6 CoS d S ((bg) 9 (53008 «82)]) Sy (sladoeinlp
(P>0/05) bS5 )8 (559,42 oy > (inlojl slnlos
siilen 55 ol udS (B9 5 3008 83))) Sy slaaomial b
I8 (550542 e > inlejl clales pb Cov din CuigS
b sl drg2d o] 5y 5 el cuas (PA0/05) oS
slapiis 9 LS gloj (Juad Jed 5l o3k Jelgs b cow
&35 9 S b gy s pasls (17) 6,5 o 3 (lame
OmstS g yL0 Cod il (99)) pa3ld egada CiS ()
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Table 5- Effects of lysine and betaine obreast and thigh meats color indices of broiler chickens under cold induced ascites at 42 days

of age

. e 23} L.
Lo sl Ye”gN SB
Treatments Lightness Redness
Oy cudgs
Thigh meat
Al 45.72 3.96 5.13
Control
o 45.02 3.80 491
Lysine
wu 44.95 461 4.90
Betaine
o 5 el _ 45,51 474 451
Lysine and Betaine
SEM 0.284 0.161 0.130
P-value 0.75 0.90 0.38
Breast meat
ol 43.92 6.48 5.47
Control
o 43.80 7.32 450
Lysine
ot 4178 6.25 4.66
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Table 6- Effects of use lysine and betaine on bone indices of broiler chickens under cold induced ascites at 42 days of age’
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Introduction Nowadays commercial broiler strains need more oxygen for the faster growth and higher meat
production and are susceptible to ascites syndrome due to higher growth rate. Ascites is a metabolic disorder that
causes the increased free radical production, decreased level of body antioxidant capacity and hence meat
muscles destruction, pale color and lower quality. It damages the gut morphology and reduces the absorption of
amino acids and minerals and as a result leg problems. Lysine and betaine are nature osmotic nutrients and
control the water status in the absorptive cell and so protect the cell during the conditions of ascites. Thus lysine
and betaine may help the synthesis of protein, lowering the carcass fat, change the oxygen needs and results in
ascites in broiler chickens. Therefore, the purpose of this study was to investigate the effect of lysine and betaine
on meat characteristics and bone condition of broiler chicks under cold induced ascites.

Material and Methods Three hundred one-day-old female chicks (Ross 308) were used by employing a
completely randomized design with 4 treatments and 5 replicates (10 birds for each replicate) to investigate the
effects of lysine and betaine alone or together on carcass quantity and quality of broiler chickens under ascites.
The experimental diets were the control diet (corn-soybean basal diet without the supplement), 30% higher
lysine than Ross 308 strain recommendation, 0.15% beatine and 30% higher lysine and 0.15% betaine. The
dietary ingredients were analyzed for energy, crude protein and essential amino acids by NIR. All chickens were
raised under cold stress from day 7 of age to induce the ascites. To induce cold stress, a temperature of 31 ° C
was used in the first week but the temperature on 7, 14, and 21 days was reduced to 26 ° C, 20 ° C and 15 ° C,
respectively After 21 days, it lasted from 15 ° C to the end of the period. At 42 days of age, daily intake and feed
conversion and ascites mortality rates were calculated. Two bird from each replicate were randomly selected,
weighted and slathered. After slaughter, the proportional weights of carcass, breast, thigh and right ventricle
were determined with a precision scale of 0.001 gr. Moreover, thigh and breast meat samples were collected
from the slaughtered birds and used for laboratory analysis of nutrients, acidity and the color indices. All the data
were analyzed using the GLM procedure of SAS (Version 9.1) software. If there was a significant difference
between the treatments, then the means were further compared by Tukey-Kramer range test at a 5% level.

Results and discussion The results showed that both the lysine and betaine alone or together caused the
higher weight gain and the proportional weights of carcass, breast and thigh (P<0.05). Abdominal fat decreased
by consumption of betaine alone or along with lysine (P<0.05). Both the lysine and betaine alone or together
caused the decreased feed consumption, feed conversion, ascites mortality and right ventricle to total ventricle
ratio (P<0.05). The moisture, crude protein, crude fat, ash of both breast and thigh meat were not affected by the
experimental treatments (P>0.05). Moreover, thigh or breast meat pH and color indices (lightness, redness and
yellowness) were not changed by dietary lysine or betaine supplementation (P>0.05). None of the experimental
treatments affected the bone indices (ash, calcium and phosphorous) but the tibia diameter which was increased
by dietary lysine supplementation (P<0.05). It seems that dietary lysine and betaine consumption in broiler
chickens adjust the osmotic pressure in gastrointestinal cells and hence protect these cells under stress condition
such as the cold situation of current experiment and thus help for the higher L-carnitine synthesis in body. The
higher L-carnitine production results in lower carcass fat and greater protein synthesis and improved carcass
efficiency (higher breast and thigh meat production). Consequently, body oxygen requirements and right
ventricle to total ventricle ratio reduced and this causes the lower ascites mortality.

Conclusion The consumption of betaine and lysine improves the performance, carcass quantity (increased
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carcass, and thigh and breast weights) and quality (decreased abdominal fat weight), and ascites mortality of
broiler chickens. Moreover, no effects of lysine and betaine were detected on meat nutrient contents, pH and
color indices and bone parameters.
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