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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
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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 phosphor_us._zo 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
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2.01 58.40% 93.39% 101.51 Voles
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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

g ooy (p<e/0) Wby ol 1) g)bme il EropdS S Olwogas
O g joel> 5 (Berenjian et al., 2020) )Son 03,3 S5, 9 9 uslg

i polaw W36 )y L (Jamroz et al., 2003) 356 38055 Epe oy & JoKo ciliste zolaw 348l
Ol 850 slag e 3, Slee p YRl G slasl 5938 (Jbcpl b (p>+/+0) cuslis gla ssly p (g)ld e
VRl i cow iS50 slagye o 00,5 K5y & 838 il 035 5y 1 g bosine b JaSe iliseo gshaw


http://dx.doi.org/16.61186/rap.16.1.38
http://rap.sanru.ac.ir/article-1-1457-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 16.61186/rap.16.1.38 ]

Sl e e 5 305,850 (ke (Jo 8l I

Yo 5 &)y s sl LS Lell ol yenas ¥ Sel 5 45558 Stlgrtiusl JaSo ciliss g gbaus I

cow Gilil Lo de yid cldg 03)S edlaiwl Slyes
ORlBl Aoy ()9 g dwg Cwlus Sl 6l ]l
5 SO g eedS &Sl & da gl c&u»“é).o 2 pdS
250 Caalus 0 V- 1Kl sl ((Soe )y 451 gy Cuoglio
ol b o2 gl Jl o (Jamroz et al., 2003) wil awsls
S drwgd Slg o ladagn Coodlus Cusdl g gl i
P owen (Jiang et al., 2014) &S s 1y diwgy
gy 3jg 9 Cold 1 (9> lalS B pas 13l ogat
Taki) o))l5en 5 (S bsgs o iS55 slag o ¢ap53
2 &bl bl Calises pslaw b Ly b (et al., 2015
Sal 3 (B g s (S el sy Claw
Zow A5 55 S bl JIiKesS £y teaJg
P e &S Slio gy p abjly pulel Gl
hw aw plod g il (g)b bxe U HliSe50 sl e
ol 1y (gl gme OS] sali jlawd &y s L1, sl
Sl (eSS 2 S kel r) Gpae aw o a0l
9 sdeine (i Ll ) dtwgy Culis g (g (pyiden
ojlas 13U ow)y b (Motamedi et al., 2016) ;Ko
S 5 g Mgl ((Eb gl (29> plals JSlgyan
Oetd g 055 g ye 3 £t 3 Sles g
9 gl 29l LS I el eolatul K53, (55 oY
o & Cond Eropsd (&S Olho 9y cge Mgl
Sl yn b (Chenetal., 2016) | \Kon g 2 § popess
CodsS 2900 53 ogidlST (S 2 53 39290 (sla Joid Ly
029381 45 83,8 (135 5 plomil IS w55 sl ye 53 Joibl 5l
o 4 S £ 20055 (S Slho a0 el gl
U gogadn 500 aislejl o (Jbopl Lok sals
Abdel ) o, 5en 5 Jul ¢ poesS a8 Slio p osiS]
L olor Shes cloys 5 wyy b (et al., 2008
Slag e 3 & rop5S (5 Slio 5 Wg 5 Sles g 5]
o5 Gl slojlass a5 253,857 (3)135 9 plox 135050
Ero 2 EropeS &S Slas p (655l dals Hlos 4 Cus
ol ojlasy sy LS 5l eslitel sl iS50 sl
5 g lind (Jlglbawl sl SLSH b plals
3515 oldlis o Slawsl 5T olgs 4 il o asen i
ol Eye b o 1) alacnS (i Ales e dlge oyl &S
90.)].) .)W ‘)M9MML¢) uJJ&a)aoLL g.l?ab.)‘.)
JAMroz ) Lgu diwey (439 9 Cuolies yinl3sl el aseisys
Lo)d g (539)k dgek IR &y 0y (el g i

W08 sl Jald 09,5 4 Couwd |y g yo o335 IS

Sy wyp b (Shiffer et al., 2011) ) San o j20i
by Gl g 5558 Slgd 9 Slysd Sgdslase
gk ) & &S 55 )5S NS5 sla e e
olawl Shes 0 ze0je Sdgdil oo 5V
9250 Selgidinnl aw (IBIL 5 09 yide Widge)S
Sgye EropS sl 3l 9 03)5 ) (29)b GlalS
L (Taki et al., 2015) )San 5 ST lawgs &S )18 50
&S ool p by pulel Gl zohaw S o0y
Eols 13 )55 5 plosl IS 055 (slog pa > 05
sl 3 03)5 S5y 5 gla 2y by il il
ol Jessl s dlea sl el (gl bxe il S w50
e gilio 9 G )3 Ey0 o YL Cud o (g5 o0 £9590
odlaswl ).JJLQA Yol oS &94094 L)i‘ el g ‘_S.J.xn .)‘99
2 6o B ke fre o sl boaSe oyl 3l s
Van Den Brand et al., ) 0,135 35U )] eges oD
Motamedi et al., ) - ,\Ken 5 (gtaize 8, 51 .(2004
9 Jul g (Chen et al.,, 2016) ,\Ken o > (2016
25U e b cwipa _(Abdel et al., 2008) |,Ken
(SHbelin 5 (£b (gl (29, QLS (ISl 0jlac
olas g el Sy 2 e b Jedh
OIS NS035 sgye )3 Epeest 3Slas p gidlS]
Salselis 5 sl (s oS Sl (o izl 15,5
S Eye 955 03)5 S5y aljEl g gl ol bl g
Coold Sy opl bawgy 03y; S5, Liuljel Lol YD
Jeb LS5 s el YRl casla] s ol
Cools Ghls (Sen (29)h LS ulel 3 39240
clasd omlanST jl wlg o a5 ditwn Sl 51
Db 03,5 S0) dgmt Sl 9 03,5 (xS gk 03)) 3 39250
.(Abdel et al., 2008 Jamroz et al., 2006)
celopads JoSo 13938] codolunddy gulis & as g5 b
A als leg 4 Cand )3 Aoy 0y e il
05,5 & Cud JoSo v duwyp aS(g by (p<+/-0)
(P 1o0) (¥ Jods) oy ol 1y gyl pxe (ial3al sl
P dteg Gy 9 Cebrd oppide JoSo 20 ) o
Berenjianetal.,) |, Ken 5 olow o (p<+/+0) il o
9 Ay Gjg &5 W38 GBI HISe3T slagye 3l
Yol ,ob cov HliS s sl )0 diwy Cwubus
EroeP Ay Cwubid g ()jg 50 ald led 4 Cos
4 oob blS bl g58l ol Lislejl o sl
5y g il sl 45958 Sgidipmsl 5 VIl ol yan
(Shiffer et al., 2011) ,Kon g yaud b § yop>S 035
5555 Sl 5 Slys Ssid slosnl S 5 g |
03,8 WIS S35 g e ErepS p lasipe Sl
ok 314 ()55 slagyo )3 diwgy Cualid g (g &S
2 (doy 10 5 /YD) ze3pe Selgdinl oS Y


http://dx.doi.org/16.61186/rap.16.1.38
http://rap.sanru.ac.ir/article-1-1457-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 16.61186/rap.16.1.38 ]

2

Sl e e 9 305,890 (ke (SO 8L I
VEF /Y ojlouis [pmd 3l Jlo (ools Slides sla yings

Abd et al.,) o Ken 5 ds g a5 (ladlas > 0
2 58 Lo (sloJaSe STigs Sl s b (2008
OIS 9 Pl iS58 sl e 3 (el 9 g 3o
o> P okS 3 p)S Y aw )3 el (ubeS & A5
oy Cogas 5 My 3Ses 290 sl St
5 ouls buwg a5 S5 Ll o ] Mae (IS
o5l olS 51wy L (Fabio et al., 2003) Ko
M3 Gl (S5 laainlp g 3)Sles p dllid
olyonds dhlis & lbjles & 15 L3S 5 pbol
5 My dSlas dgup oyl > W3, Bpae wgrllS]
Sitlel 4 > a5 sanlie es HDL clale 238l
VSl o CLA oSo ilie gohus 5l wyp b pils
bl bl 1390 omen (29> LS (il ol oy
s (g Slarial siss >, Shas 1 sidS] 5

1 nlgs plogl yeg) 315 IS w50

Table3. Effect of experimental diets on egg quality
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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
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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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Oviduct morphology
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Oviduct weight (%)
0.009 0.09 5.6 5.2 5.8 5.2 S 05 JaSlod oluss
Number of big yellow follicle
0.931 1.05 19.4 19.8 18.8 17.8 Sas8,5 JsSlsd slaws
Number of small yellow
follicle
0.614 2.21 46.4 46.6 41.8 38.6 S s JoSodod oluws
Number of big white follicle
0.433 0.18 3.9 4.4 3.8 3.4 03,5 630y Sa5S JoSulgd Slass
Number of ovulated follicle
0.127 0.11 14.12 14.31 149 1411 (255) JsSdlsd 2y i
Bigest follicle weight (g)
b b 2\ = .
0.015 0.72 40.33° 41.74° 39.36! 37.81° (2)5) S35 555 s JsSdsd o3
Yellow big follicles weight (g)
0.841 0.28 8.24 8.03 7.97 8.07
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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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