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Extended Abstract

Background: Fats and fatty acids in the poultry diet have major physiological roles. A good
source of oil or fat should have an ideal ratio of saturated and unsaturated fatty acids. The increase
in the consumption of fat sources increases the possibility of oxidative corruption, which is very
dangerous. It is better to use sources containing antioxidant compounds along with sources
containing fatty acids to reduce the occurrence of these risks. Medicinal plants have antioxidant
properties that play an essential role in improving the immune system and preventing various
infections. The ability of a mixture of medicinal plants to show their beneficial biological effects
is much stronger than the individual effect. This study investigated the effect of different levels
of conjugated linoleic acid and omega-3 supplements along with the essential oils of medicinal
plants, such as fennel powder, peppermint, and eucalyptus, on production performance, blood
parameters, and reproductive performance activity in laying hens of the Lehman breed.
Methods: This experiment was conducted on 60 chickens with an average weight of 1.5+0.2 and
an age of 34 weeks in four treatments with five replications and three chickens in each replication
in a completely randomized design for 42 days. The experimental diets included a control
treatment (without additives) and treatments containing 0.25, 0.375, and 0.5% CLA and omega-
3 enriched with medicinal plants at three levels (0.25, 0.375, and 0.5%) in the diets. A separate
cage was considered for every three chickens for one week before the start of the experiment.
Habituation to the ration and uniformity of the weight of the chickens was done in the cage.
During the experimental period, the chickens had full access to water freely. Functional traits of
the egg production rate and the average weight of eggs were measured daily, and feed
consumption and conversion factor were measured weekly. At the end of the test period, two
pieces of eggs were randomly selected from each replication and weighed with a digital scale with
an accuracy of 0.001 g. Then, the eggs were broken to measure the Haugh unit, yolk color, and
quality characteristics of the shell. To measure blood parameters at the end of the experiment (day
42), blood samples were collected from the wing vein of two laying hens per experimental unit
and analyzed in the laboratory for glucose, triglyceride, cholesterol, total protein, and uric acid
levels. Additionally, the liver fat profile and amount were measured by selecting two chickens
from each group at the end of the study and examining their livers post-slaughter. Reproductive
characteristics were also investigated by randomly selecting two chickens from each treatment
and evaluating the contents of their abdominal cavity, including the ovary, oviduct, stroma, and
follicles.

Results: The results of production performance showed that the high level of supplementation
(1%) caused better production performance than the other levels and the control treatment (p <
0.05). The results of the produced egg weight also showed a statistically significant difference
between all levels of the conjugated linoleic acid supplement with omega-3 and the mixture of
medicinal plants used in the control treatment (p < 0.05). In the results of shell thickness, there
were no significant differences between experimental treatments (p > 0.05). The results of blood
serum parameters at the end of the test period showed a significant difference in the blood serum
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lipid parameters between the experimental treatments (p < 0.05). The lowest amount of
cholesterol was observed in the treatment containing 1% conjugated linoleic acid supplement
along with omega-3 and a mixture of medicinal plants. With the increase of the supplement level
in the experimental diets, a significant decrease was observed in other blood serum parameters,
except for VLDL and HDL. The results of ovarian follicle activity showed that the highest ovarian
function belonged to treatments 2 and 3 (p < 0.05). The best results of evaluating the appearance
of the liver and the amount of total liver fat were obtained in treatments 2 and 3 (p < 0.05). The
overall results showed that the high level of CLA and Omega-3 supplements together with
medicinal plants could improve the functional traits of laying hens of the Lehman breed. In the
activity of ovarian follicles, an increase in the activity of follicles was observed with an increase
in the supplement level in the diet compared to the control treatment.

Conclusion: In general, the results showed that the use of supplements not only does not have a negative
effect but positive results are obtained in production performance, blood parameters, liver characteristics,
and reproductive performance activity in laying hens of the Lohman breed, especially at the high level.
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Tablel. Diet components and chemical compounds of basal diet

(Control) sals

(Diet components/treatments (percentage)) (we,5) b jlass /oy (5131

55.47 (Corn) w3
225 (Soybean meal) L g allous’
6.18 (Wheat bran) pu8' ges
2.6 (Soybean 0il) Lyw 4,
1.59 i pplS’ g0
Mono calcium phosphate
10.48 S Sl
Carbonate calcium
0.5 Y helig + dne JoSo
Vitamin+Mineral supplement
0.27 Sod
Salt
0.02 g8 o5l
L-lysine hydrochloride
0.17 owese—Jl g2
DL-Methionine
0.2 o Ol S
Sodium bicarbonate
0.02 osg =l
L-therionine
(Chemical analysis) ,less oS 5
2620 (K5 0o p 5S35 (6 JIS5LS) pedplin B (55,5
ME (Kcal/Kg)
16.5 (2253) Pl o9
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1016 (30 2)c54
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Methionine (%)
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Methionine+Cysteine (%)
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1- Amount of vitamins in each Kg of ration includes: 500,000 international units of vitamin A, 100,000 international units of vitamin D and 0.1 gram of vitamin E. X
Amount of mineral in each Kg of ration includes; 180 grams of calcium, 90 grams of phosphorus. 20 grams of magnesium, 60 grams of sodium, 2 grams of manganese, 3 grams of iron, 0.3 grams of copper, 3

grams of zinc, 0.1 grams of cobalt, 0.001 grams of selenium, 0.1 grams of iodine, 3 grams of

antioxidants
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Table2. Effect of experimental treatments on performance of laying hens
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FCR Egg weight (g) Egg production (%) Feed intake (g/day) Treatment
2.07 57.92¢ 89.61° 99.71 Lald

Control
2.03 58.16° 88.83° 99.43 Vless
Treatmentl
2.01 58.40% 93.39% 101.51 Viles
Treatment2
2.02 58.61% 93.842 102.25 Ve
Treatment3
0.04 0.4 2.24 1.26 SEM*
0.59 0.005 0.015 0.115 P-value*
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«Treatment 1 contains 0.5% (0.25% mixture of fennel, peppermint and eucalyptus + 0.25% omega-3 and CLA supplements), Treatment 2 contains 0.75%
(0.375% mixture of fennel, peppermint and eucalyptus + 0.375 Omega 3 and CLA supplements) and Treatment 3 contains 1% (0.5 mixture of fennel,

peppermint and eucalyptus + 0.5 Omega 3 and CLA supplements) in the diet
1. The same letters in each column indicate the absence of statistically significant differences at the 0.05 level. 2- Standard error of the mean
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Table3. Effect of experimental diets on egg quality
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Shell weight (g) Shell thickness (mm) Yolk color (Roche criteria) Haugh unit treatment
7.53° 0.358° 7.33¢ 78.65 wls
Control
b b b =
7.65 0.362 7.49 79.35 3 jlogs
Treatmentl
ab ab ab "
7.76 0.369 7.58 78.93 Yo
Treatment2
7.81% 0.384% 7.76° 79.72 ¥ oy
Treatment3
0.12 0.89 0.16 0.44 SEM*!
0.003 0.001 0.0001 0.15 P-value?
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«Treatment 1 contains 0.5% (0.25% mixture of fennel, peppermint and eucalyptus + 0.25% omega-3 and CLA supplements), Treatment 2 contains

0.75% (0.375% mixture of fennel, peppermint and eucalyptus + 0.375 Omega 3 and CLA supplements) and Treatment 3 contains 1% (0.5 mixture of
fennel, peppermint and eucalyptus + 0.5 Omega 3 and CLA supplements) in the diet
1. The same letters in each column indicate the absence of statistically significant differences at the 0.05 level. 2- Standard error of the mean
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Table 4. Effect of experimental diets on blood parameters of laying hens

Sapghel b Son LDL HDL el (5 Josls S5 Sloss
Uric acid Total protein TG Cholestrole Glucose Treatment
4.58 6.30 57.43 42.01° 754.23 148.75° 219.01 wls

Control
431 6.42 55.83% 44.83%® 751.51% 142.9% 213.14 Vs
Treatmentl
4.43 6.58 51.81° 48.87% 748.21° 137.11%¢ 209.31 Y s
Treatment2
4.34 6.46 48.13° 48.82% 744.59° 135.45¢ 217.09 ¥l
Treatment3
0.12 0.18 1.43 0.87 1.26 0.86 1.29 SEM!
0.23 0.068 0.013 0.047 0.068 0.045 0.14 P-value?
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=Treatment 1 contains 0.5% (0.25% mixture of fennel, peppermint and eucalyptus + 0.25% omega-3 and CLA supplements), Treatment 2 contains

0.75% (0.375% mixture of fennel, peppermint and eucalyptus + 0.375 Omega 3 and CLA supplements) and Treatment 3 contains 1% (0.5 mixture of
fennel, peppermint and eucalyptus + 0.5 Omega 3 and CLA supplements) in the diet
1. The same letters in each column indicate the absence of statistically significant differences at the 0.05 level. 2- Standard error of the mean
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Table5. the effect of experimental diets on liver parameters
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#Treatment 1 contains 0.5% (0.25% mixture of fennel, peppermint and eucalyptus + 0.25% omega-3 and CLA supplements), Treatment 2 contains 0.75%

(0.375% mixture of fennel, peppermint and eucalyptus + 0.375 Omega 3 and CLA supplements) and Treatment 3 contains 1% (0.5 mixture of fennel,
peppermint and eucalyptus + 0.5 Omega 3 and CLA supplements) in the diet

1- The same letters in each column indicate the absence of statistically significant differences at the 0.05 level. 2- Standard error of the mean
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Table6. Effect of experimental diets on reproductive performance activity in laying hen
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«Treatment 1 contains 0.5% (0.25% mixture of fennel, peppermint and eucalyptus + 0.25% omega-3 and CLA supplements), Treatment 2 contains 0.75%
(0.375% mixture of fennel, pepgermint and eucalyptus + 0.375 Omegﬁ 3 and CLA supplements) and Treatment 3 contains 1% (0.5 mixture of fennel,

peppermint and eucalyptus + 0.

Omega 3 and CLA supplements) in the diet

1- The same letters in each column indicate the absence of statistically significant differences at the 0.05 level. 2- Standard error of the mean
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