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ABSTRACT

This study was performed to investigate the effect of dietary supplementation with ajwain essential oil (EO) and
zilmax® on performance, carcass traits and serum biochemistry of chicks that were reared under different thermal
programs. Another purpose of present study was to explore cold stress effects on above-mentioned parameters. This
study were done according to a Complete Randomized Design with 8 treatment. For this purpose, Four dietary
treatments (basal diet, dietary addition of ajwain EO at 150 and 450 ppm and zilmax® at 1.6 ppm) each with
corresponding replicates (24 replicate; n=192; one male chick in each individual cage as a replicate) were fed to
chicks at two different thermal programming envirnment. The results showed that at normal temperature envirnment,
dletary addition of zilmax® and 450 ppm Ajwain EO, have increased plasma levels of triglycerides at the end of the
growing phase (29 d) compared to control. Cold stress S|gn|f|cantly decreased performance and ralitive weight of
bursa (P>0.05). In conclusion, ajwain EO and and zilmax® as a feed additive had no beneficial effects on
performance and could not ameliorate the negative effects of cold stress on chicks.
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Table 1. Ingredients and composition of the basal diet

Diet ingredients 1-12d 13-29d 30-36d
Corn (8% CP) 538 635 652
Soybean meal (43 % CP) 400 306 288
Soybean oil 17.5 18.5 22
Calcium carbonate 11.6 10 9.6
Dicalcium phosphate 18.4 16.8 15.5
DL-Methionine 2.9 2.45 2.3
L-lysine 1 13 1.05
Threonine 0.55 0.6 0.5
Sodium bicarbonate 15 1 1
Vitamin Premix* 25 25 25
Mineral Premix? 25 25 25
Salt 3.2 28 28
Calculated composition
Metabolizable energy ( KCal/kg) 2910 3025 3070
Crude protein (g/kg) 22 18.9 18.2
Calcium (g/kg) 1.03 0.9 0.85
Auvailable phosphorous(g/kg) 0.5 0.45 0.42
Methionine + Cystine (g/kg) 0.97 0.84 0.81
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Table 2. Effect of dietary addition of natural or
synthetic -agonists (MeanSE) on performance of
chicks reared at two different termal programs at
grower phase (13-29 d) of experiment

Treatments DBWG DFI FCR
C-NT? 44.98+150° 110.93+1.65°  2.16+0.08°
C-CT? 37.49+1.50°  110.12+1.65®  2.55+0.08"

A150-NT®  39.98+1.50°* 107.15+1.65®  2.330.08%°
A150-CT* 35.12+1.50° 104.17+1.65*  2.59+0.08%
A450-NT®  42.69+1.50°  109.22+1.65®  2.21+0.08™
A450-CT® 38.12+1.50°  106.64+1.65™ 2.42+0.08%*
Z-NT’ 41.72+1.50®  99.78+1.65° 2.10+0.08°
Z-CT® 38.20£1.50°  112.97+1.65°  2.63+0.08°
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Values in the same column not sharing a common superscript differ
significantly (P<0.05).
1) C-NT: Control diet birds reared at normal temperature program.
2) C-CT: Control diet birds reared at cold temperature program.
3) A150-NT: Chicks that their diets supplemented with 150 ppm
Ajwain essential oil and reaered at normal temperature program.
4) A150-CT: Chicks that their diets supplemented with 150 ppm
Ajwain essential oil and reaered at cold temperature program.
5) A450-NT: Chicks that their diets supplemented with 450 ppm
Ajwain essential oil and reaered at normal temperature program.
6) A450-CT: Chicks that their diets supplemented with 450 ppm
Ajwain essential oil and reaered at cold temperature program.
7) Z-NT: Chicks that their diets supplemented with 1.6 ppm Zilmax®
and reaered at normal temperature program.
8) Z-NT: Chicks that their diets supplemented with 1.6 ppm Zilmax®
and reaered at cold temperature program.
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Table 3. Effect of dietary addition of natural or
synthetic 3-agonists (Mean=SE) on performance of
chicks during the finisher phase (30-35 d)

Treatments DBWG DFI FCR
C-NT* 70.31+2.92® 166+3.52° 2.45+0.11™
C-pCT? 58.64+3.37%  150.94+4.06®  2.88+0.13%

AL50 -NT®  74.18+2.92*  167.66+3.52%  2.32+0.11°
A150-pCT*  59.0243.28%° 159.86+3.95®  2.86+0.12%
A450-NT®  65.84+2.98"  164.46+3.59%  2.60+0.11%>
A450-pCT®  56.18+2.98°  160.02+3.59%  2.94+0.11°
Z-NT’ 65.91+2.98"  162.52+3.52®°  2.66+0.11%°
Z-pCT? 59.5+3.28%°  149.03+3.95°  2.72+0.12**
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Values in the same column not sharing a common superscript differ
significantly (P<0.05).

1) C-NT: Control diet birds reared at normal temperature program
throughout the experiment.

2) C-pCT: Control diet birds reared at cold temperature program at
the grower phase but according to normal termal program at the
finisher phase.

3) A150-NT: Chicks that their diets supplemented with 150 ppm Ajwain
essential oil and reaered at normal temperature program throughout the
experiment.

4) A150-CT: Chicks that their diets supplemented with 150 ppm Ajwain
essential oil and reared at cold temperature program at the grower phase
but according to normal termal program at the finisher phase.

5) A450-NT: Chicks that their diets supplemented with 450 ppm Ajwain
essential oil and reaered at normal temperature program throughout the
experiment.

6) A450-CT: Chicks that their diets supplemented with 450 ppm Ajwain
essential oil and reared at cold temperature program at the grower phase
but according to normal termal program at the finisher phase.

7) Z-NT: Chicks that their diets supplemented with 1.6 ppm Zilmax® and
reaered at normal temperature program throughout the experiment.

8) Z-NT: Chicks that their diets supplemented with 1.6 ppm Zilmax® and
reared at cold temperature program at the grower phase but according to
normal termal program at the finisher phase.
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Table 4. Effect of experimental treatments on plasma metabolites of chicks at different periods of experiment

29 days 35 days
*

Treatments TG P CcL TG T cL
C-NT 14505° 435 14367 13357 445 13530
c-cT 14692 449  143.99 13552 438  116.64
A150 -NT 157.18% 447  144.08 14128 450  125.18
A150-CT 157.65% 454 15477 13584 444 13061
A450-NT 167.07% 443 14523 13365 425  129.98
A450-CT 158.11% 469  147.70 13568 448  140.20
ZNT 169.96° 466  137.66 13406 463 12320
zCT 163.99% 477 13750 12887 428  126.33
SEM 451 011 4.44 6.97 017 1086
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Values in the same column not sharing a common superscript differ significantly (P<0.05).
* See footnotes of Table 1 to identify treatments.
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Table 5. Effect of experimental treatments on carcass characteristics and relative weight of internal organ
(% live body weight) of chicks at 36 days of age

Dressing Liver Bursa

Heart

Duodenom Jejunum-+ileum

Treatments* %) %) %) %) %) %) Femurs Breast
C-NT 65.56 2.09 0.23° 0.50 0.52 1.99® 19.69® 17.46
C-CT 64.50 213 0.14° 0.54 0.55 1.95® 19.45%® 18.69
A150 -NT 65.44 2.26 0.17%® 0.53 0.55 2.10% 19.17%® 17.99
Al150-CT 63.59 2.34 0.16%® 0.54 0.58 2.10% 18.47° 17.63
A450-NT 65.03 2.07 0.20%® 0.54 0.50 1.76° 19.52% 17.67
A450-CT 65.073 2.38 0.14%® 0.59 051 2.08% 19.45%® 17.77
Z-NT 65.61 2.38 0.11° 0.58 0.55 2.23° 20.22° 17.02
Z-CT 64.28 2.09 0.14%® 0.49 0.48 1.83® 19.52% 18.05
SEM 0.78 0.08 0.03 0.03 0.04 0.09 0.39 0.49

A1 70 e 15 (6 I8 S Dglds akines S e 3V By > slils s o 0 4T (5 polie
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Values in the same column not sharing a common superscript differ significantly (P<0.05).

* See footnotes of Tablel to identify treatments.
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Table 6. Effect of experimental treatments on carcass

characteristics and relative weight of internal organ
(% live body weight) of chicks at 36 days of age

Treatments* Dripp loss ~ Thaw loss  Water binding

(%) (%) potential (%)
C-NT 8.15° 1.99° 20.46®
C-CT 6.98% 3.11%® 12.18™
A150 -NT 5.34%® 2.26% 24.37°
A-150-CT 5.81%® 2.65%® 11.87™
A450-NT 8.43° 2.80% 6.53°
A450-CT 4.55° 3.62° 10.93°
Z-NT 7.46%® 2.60% 6.87°
Z-CT 6.48% 3.21%® 11.56™
SEM 0.81 0.32 1.94
Gl ol witts S pine (Y Bgy> slhls ) je 0 4T (5 0lie
A_xs)b VN c}a.m 5

29d g2y V) Jouz lagms s 4
Values in the same column not sharing a common
superscript differ significantly (P<0.05).
* See footnotes of Tablel to identify treatments.
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