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Table 1. Ingredients and chemical composition of the experimental diets

Growth period

Growth period

Tngredients (%) Starter Grower Finisher Chemical composition Starter Grower Finisher
0-10d 11-24d 25-42d 0-10d 11-24d 25-42d
Corn grain 54.49 55.11 61.25 ME (kcal/kg) 3025 3150 3200
Soybean meal (44% CP) 38.09 36.40 30.66 Crude protein% 22 21 19
Soybean Oil 2.50 443 4.19 Calcium % 1.05 0.9 0.85
Limestone 1.71 1.48 1.42 Available phosphorus % 0.525 0.45 0.425
Di-Calcium Phosphate 1.82 1.49 1.41 Sodium % 0.16 0.16 0.16
Common salt 0.36 0.36 0.37 Lysine % 1.54 1.28 1.12
DL-Methionine 0.33 0.23 0.00 Methionine and cysteine % 1.07 0.95 0. 86
L-lysine Hcl 0.20 0.00 0.00 - - - -
Vitamin premix’ 0.25 0.25 0.25 - - - -
Mineral premix’ 0.25 0.25 0.25 - - - -
Total 100 100 100 - - - -

'Per kilogram included: Manganese (manganese oxide 62%) 16 gram, Iron (Iron Sulfate 20%) 25 gram, Zinc (Zinc oxide
77%) 11 gram, Copper (Copper Sulfate 25%) 4 gram, lodine (Calcium lodate %62) 0.16 gram, Selenium (%1) 2 gram.

?Per kilogram included: Vitamin A (500000 IU/g) 1.8 gram, Vitamin B, (98.8%) 0.18 gram, Vitamin Bg (98.5%) 0.3gram,
Vitamin By, (1%) 0.15 gram, Vitamin Ds (500000 1U/g) 0.4 gram, Vitamin E (500 IU/g) 3.6 gram, Vitamin K3 (50%) 0.4
gram, Vitamin Bg (80%) 0.125 gram, Vitamin B3 (99%) 3 gram, Vitamin H, (2%) 0.5 gram



10

(VY-Y+) yvay ﬁb/ﬁ}u o)Lw/rb}u JL..: QS"‘") U‘J.JBJ ul.d.a.vu

w; A g> asy p‘)>‘ 9 J;LQ.C S9y M‘ Cand PO 5‘ 9 wls O)LA.C J.JLM 9 L.A"‘J u‘f‘ -y de.>
Table 2. Main and interaction effects of chicory extract and Ultimate acid on performance and carcass parts of broiler chicks

Factor (ml/Lit. of drinking water)  FI (¢/d)>® BWG (g/d>® FCR® CY (%)*® BrW (%)*° TiW (%)*°  WiW (%)*°
Chicory extract (=SE")
0 86.33 4535" 1.91 53.84° 25.25 26.69° 5.38
+1.20" +0.62 +0.03 +0.92 +0.48 +0.50 +0.13
2 87.67 47.29* 1.85 56.79* 26.00 +27.63% +£5.51
£135 +0.94 +0.034 +1.27 +0.28 0.50 0.14
Ultimate acid (SE"
0 90.46" 48.42° 1.87 58.10° 24.76" 26.69" 5.34°
£1.51 +£1.32 +0.053 +£1.89 +0.60 +0.70 +0.17
0.25 86.79" 46.45" 1.88 54.01° 25.67" 26.60° 5.32°
+1.37 +0.57 +0.033 +0.82 +0.55 +0.35 +0.16
0.5 83.75" 44 44° 1.91 53.84° 26.45° 28.19° 5.68°
+1.03 +0.57 +0.032 +0.96 +0.58 +0.24 +0.15
Ultimate acid x Chicory extract®
UyCo 88.14%® 45.68° 1.94 54.49° 22.89° 23.95° 5.16°
UG, 92.79* 51.16° 1.82 62.72° 22.68° 26.36° 5.54°
UonsCo 88.70%° 46.01° 1.92 54.26° 22.12° 23.37° 4.86°
UopnsCa 84.88% 46.19° 1.84 53.77° 22.49° 24.38° 5.24°
UysCo 82.15¢ 4429° 1.864 53.78° 22.28° 23.59° 4.94°
UysCs 88.11% 45.98° 1.92 53.90° 2227° 23.88° 5.14°
SE’ £2.05 +1.23 +0.05 +1.45 +0.08 +0.66 +0.15

'Standard error, *FI= Feed intake, BWG= Body weight gain, FCR= feed conversion ratio, CY= Carcass yield, BrW= Breast
weight, TiW= Thigh weight, and WiW= wing weight, 3Means with different letters in the same column are differ
significantly (P<0.05), 4UyCo: 0 ml Ultimate acid (UA) and 0 ml chicory extract (CE), UyC,: 0 ml UA and 2 ml CE, Uy;,5Cy:
0.25 ml UA and 0 ml CE, Ug),5C;,: 0.25 ml UA and 2 ml CE, Uy5Cy: 0.5 ml UA and 0 ml CE, U, sC,: 0.5 ml UA and 2 ml
CE, “Standard erorre of least squares means.

IR 5090
Table 3. Main and interaction effects of chicory extract and Ultimate acid on Total anti-SRBC, IgG and 1gM
titers at 28, 35 and 42 days of rearing period

Days of sampling 28 35 42
Factor (ml/Lit. of Total anti- Total anti- Total anti-
drinking water) SRBC? 1gG IgM SRBC 1eG IgM SRBC 1gG IgM
Chicory extract (+SE")
0 5.02° 229 2.73 6.91° 4.20° 2.62 6.09° 3.20 2.88
+0.17 +0.055  +0.14 +0.88 +0.091 +0.04 +0.19 +0.7 +0.14
) 537 233 2.99 7.40° 471 2.69 6.42° 3.20 3.15
+0.11 +£0.055  +0.013 +0.058 +0.084 +0.11 +0.14 +0.03 +0.14
Ultimate acid (+SE")
0 4.80° 227 2.53° 6.97° 4.40 2.57 5.86° 3.1° 2.76°
+0.16 +0.083  +0.16 +0.14 +0.16 +0.08 +0.18 +0.10 +0.15
035 533" 2.30 3.03° 7.23° 453 2.70 6.40° 3.23% 3.16°
: +0.17 +0.060  +0.14 +0.12 +0.11 +0.03 +0.19 +0.05 +0.18
0.5 5.46° 243 3.02° 7.27° 457 2.70 6.50° 3.37° 3.12¢
: +0.15 +0.050  +0.18 +0.067 +0.10 +0.15 +0.20 +0.03 +0.19
Ultimate acid x Chicory extract’
UoCo 4.40° 227 2.13¢ 6.60° 3.93¢ 2.67 5.46° 3.00° 2.46°
UoCa 5.20° 227 2.93% 7.33% 4.86* 247 6.26" 3.20™ 3.06™
UpnsC 4.86" 2.30 2.66" 6.93" 427" 2.66 5.86" 3.22% 2.66"
UonsCa 5.80* 2.40 3.39* 7.53* 4.80" 2.73 6.93" 3.27% 3.66
UosCo 5.80* 2.40 3.39* 7.20% 467 2.53 6.93" 3.40° 3.66
UosCaz 5.13" 247 2.66" 7.33% 4.47° 2.86 6.06* 3.34* 2.73%
SE* +0.14 +0.094  +0.16 +0.10 +0.11 +0.14 +0.18 +0.09 +0.17

'Standard error
“Means with different letters in the same column are differ significantly (P<0.05), 3UCo: 0 ml Ultimate acid (UA) and 0 ml
chicory extract (CE), UyC,: 0 ml UA and 2 ml CE, U;»sCy: 0.25 ml UA and 0 ml CE, Uy5sC,: 0.25 ml UA and 2 ml CE,
Uy5Co: 0.5 ml UA and 0 ml CE, U, 5sC,: 0.5 ml UA and 2 ml CE.

“Standard erorre of least squares means.
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Abstract
The aim of this study was to evaluate the effects of an organic acid (Ultimate acid, UA) and chicory extract
(CE) on performances, carcass characteristics and immune system of broiler chickens. Three hundred thirty one-
day old broiler chicks (Ross 308, male and female) were allocated to the experimental units based on a
completely randomized design using a factorial arrangement of 2 x 3 with two levels of CE (0 and 2 ml/Lit. of
dinking water) and three levels of UA (0, 0.25 and 0.5 ml/Lit. of drinking water). Each treatment replicated 5
times with 11 chicks per replicate. Feed intake, daily body weight and feed conversion ratio were determined
during the entire (0-42 d) experimental period. At the end of experiment (day 42), two chicks close to average
body weight of each replicate were selected and slaughtered for carcass quality triats. Administration of UA
alone significantly (P<0.05) reduced both feed intake and body weight gain compared to the control group but
did not show any adverse effect on feed conversion ratio. Adding CE to drinking water increased gain in body
weight and improved the relative weights of carcass and parts yield of the chicks compared to the control group
(P<0.05). Main effects for CE and UA, and their interactions showed positive effect on immune reponse of
broiler chicks measured by antibody titres against SRBC using agglutination test. In conclusion, the evidence of
this study suggests the addition of chicory extract in the drinking water of broiler chicks as a growth promoter.
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