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Table 1. Ingredients and main nutrients composition of basal diets (%)
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Table 2. Chemical composition of artichoke and onion leaves used in the experiment per 100 g (percent)
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Table 3. Performance of broilers fed with diets include onions and artichokes
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Table 4. Broilker carcass characteristics fed onion and artichoke (percentage of body weight)
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SEM  p-value Sl et Sl Ao S SIS Vs S8 S Ly S Aali
N o[-y WY T Yo/ \YYo/y ” Wyl VY/AT 5y )
-3 o[- ¥Y WEN? \o¥/v? IRk v-o/\’ YYv/A© S ) Bos
<IN QNN YFV/A VASIYY \EAIN VPV A iR oesE
AN IS V-Ivy U¥d /¥y vIYa o/ay Gos gl
YV/VY -lav AsYY-Y/Y RUSUR) YSOVAY/D YYEE - 0IV FEYEMIY Colue

oy (w4 (b ladrgr SoS slaedg, (blre
(V) 25 (S (b Sl jold g o Alga

(wls) BLS 539380 dlgo 5l ooliiwl (94 =V Hlos
T1: without the use of plant additive(control)

(p<el0) wBl oo Hld pme BWB! me 4y gy )d aildio e By >
Cal 0 00l Gioled lad Sl g0y baosly

SiPedrge (2 LS5 Bl 098 Cumes i b
P C)S Gos g By Jsbo yelas (15155 owd (slacdl,
saY (Golgdyae (V) wbise 900 35 9 9 peS;

Sl deopd A (gobs jay 3l ookl =0 Jlaw
T5: with the use of powder containing %3 Onion

09V Hlog odiiS cdlys slo axgn 0 pisi wlibcsy, -V IS
Figure 1. Jejunum morphology in chickens receiving treatments 1 and 5

eS sladngy pyw g S ) SlaST 5T Cunsg pope (a5l wle SISV Jais
Table 7. Effects of antioxidant sources of diet on antioxidant status in liver and serum of broiler chickens

(%) DPPH ( relative to control)7.) MDA (U/ml) SOD il o
vv/a-” V.o YA/ S aals
ve/vy! ag/os® Yoy (S8 SIS e 5 Ky
AY/D-® ay/a- YAS/IA® S8 SIS T
AVID-8 AV/sY? YEI/ALE Sl dopd Fips 9 S
Ware Aaly® \Tar/ 0 il Yk

YIve FIY -Ivvs SEM
ofeesy NEEES) ofeesy p-value

ol o 03l ioled s 1 Ske < yguody odly (P <o/ +0) ABl o J3 sz BT ro 4y gty )d Aoy CBgy>

yles DPPH wo )y uomen (p<+/+0) cdl als
)i.if Loy ¥ )»9)‘..) 69l> «hls Lghno)fg 03294 L;wulaj
Ay i Lialdl b ope b dwslis (0 (g me sl
Lo)d w9 Sy 0y 3 SOD (e (izzen (p<+/-0)
S ore HinlS anls g oy Bb 4 Cuws (S8 ,KS

(p<e/-0) 2l flas |,

a5l e o9le : MDA .2, 2-diphenyl-1-picrylhydrazyl (DPPH)

a8 kg (S S8 Glasisl ol

@l aergl Cwlord (BISY Joo 3 (dsS sl
ysky SOD 5 DPPH a3l gaylle e sialojl ol 51 oty
s 5 bl e obess (5ls e
s 4 wlleandle plie & gyga (p<-/-0)
ol leg @ Cund jly sl sbjled ) gyl


http://dx.doi.org/10.52547/rap.13.36.38
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.14.2
http://rap.sanru.ac.ir/article-1-1245-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.14.2 ]

[ DOI: 10.52547/rap.13.36.38 ]

ol b g (S Lo,

¥ p5355 by y Olss o SasShl Curndy p LS «;&L\,,.MSIL;;‘T o 93 (bl

o3l ggdge pl Wl pole B S (i
oEn dayl gl bl 5 gg)b LS 4 2ed 48 )
ad Sl b glaoye aile (Bygp ae Lulyd > oS
4 Wil el Wgd ()l Guslie ilige baee 5 VL
3aly sl 05, 3,Slas y sin 555 13, S o i
2 35 ol 3 adllas 3)90 29yl GlalS U pas (YY)
g bme Ll Uds & Ylisl 48y Slaogas
@9 Gl cpl odlitul 3)00 aw 5wl 0y Sy
Jn aY Slaogad )b (LS WU pae adlo
olisul 3)90 o 9 ol 0> S (g e Lalps
(¥0) Cnl 05 )15
ldCSy) Cumdg g b (SIwShl Candg denp
ol it (15l i pbie 09381 L peisy cdl
@ il 9 (59,8 SRS (o938l A odalia Sl o (S8 SIS
I3Y5il adle (ol o8l 15 d9ae c g0 gobaw dan )3 0p>
5 ookl islejl zols 4 asgil s Sie, YO o
ol le Aoy YL ss S (S8 S8 o))/
o) o2l o550 gl ealatul | )y 20 0 duogs
sloblojl 3 (138 Gl o ope ) slaidgdl
D9 0 dpog (An

Ay 3 ladglo | o eyl Glaus) sl w31 SOD
|y Sl 5] bl S e il g5lanmS] oo
5 (ROS) s jl Lim Jlb oiens] sladiss o 5
(YY) dmdee il 38l 1) hobo 53 ded GgralinnsTyy ials
clocs T-AOC (dyis Ll b ol » osdle
Slgime LialS 5 Mn-SOD aclé 5 T-SOD
(VY) e dgute |y s S|l ondg MDA

5 Sheesll el Gl s b ol s
skl p» S 53958 lyear 5 0 b Slas
Gl b (395 sladag 3 (5 2 eSSV 9 ) O
upd s Bras Shes (ol iy & BB ol MWgells
ol Sl potll s lo (s (ST Bl Cundy  hoas
YY) Stz dgu |,

h s Sl cdld (alS sloolas (ol 2 ogde
(NO) S st 3131 slo 03], § DPPH lis 5>
el b 4 cdbd gl Jboll b ol
oS8l Sy lgieas C by ) S (p<0.05)
GenSlml g 9Sens cbedlé o
Cunl (LS Jld SlS 5 3929 W 4 (LS sl 53558
¥¥)

&l

1. Kogut, M.H., Y. Xiaonan, J. Yuan and L. Leon Bloom. 2017. Gut health in poultry. CAB
International. It is located here: http://www.cabi.org/cabreviews: 1-7.

2. Oskoyan, A. and M. Dalir. 2020. An overview of the most widely used effective compounds of
medicinal plants and the mechanism of their effects on the parameters of growth, health and
production in the poultry industry. Veterinary research and biological products, 125: 2-12 (In persian).

3. Llorach, R., J.C. Espin, F.A. Tomas-Barberan and F. Ferreres. 2002. Artichoke (Cynara scolymus L.)
byproducts as a potential source of health-promoting antioxidant phenolics. Journal of Agricultural
and Food Chemistry, 50(12): 3458-3464.

4. Jimenez-Escrig, A., L.O. Dragsted, B. Daneshvar, R. Pulido and F. Saura-Calixto. 2003. In vitro
antioxidant activities of edible artichoke (Cynara scolymus L.) and effect on biomarkers of
antioxidants in rats. Journal of Agricultural and Food Chemistry, 51(18): 5540-5545.

5. Abdo, Z.M., N.L. Radwan and N.A. Selim. 2007. The effect of Artichoke leaves meal on the
utilization of dietary energy for broiler chicks. International Journal of Poultry Science, 6(12): 973-
982.

6. Manach, C., A. Scalbert, C. Morand, C. Rémésy and L. Jiménez. 2004. Polyphenols in food sources
and bioavailability. Animal Journal Clint Nutrition, 79(5): 727-747

7. Lanzotti, V. 2006. The analysis of onion and garlic. Journal Chromatogram A, 1112(1-2): 322.

8. Khalifeh, M.S., M.M. Amawi, E.A. Abu-Basha and I.B. Yonis. 2009. Assessment of humoral and
cellular-mediated immune response in chickens treated with tilmicosin, florfenicol, or enrofloxacin at
the time of Newcastle disease vaccination. Poultry Science, 88(10): 2118-2124.

9. Laudadio, V., L. Passantino, A. Perillo, G. Lopresti, A. Passantino, R.U. Khanand, V. Tufarelli. 2012.
Productive performance and histological features of intestinal mucosa of broiler chickens fed different
dietary protein levels. Poultry Science, 91(1): 265-270.

10.Qiu, Y., Q. Liu, and T. Beta. 2009. Antioxidant activity of commercial wild rice and identification of
flavonoid compounds in active fractions. Journal of Agricultural and Food Chemistry, 57(16): 7543-
7551.

11. Tajodini, M., F. Samadi, S.R. Hashemi, S. Hassani and A. Qasem Nejad. 2015. Effects of different
levels of artichoke (Cynara scolymus L.) powder and vitamin E on performance and immune system
response of broiler. Iranian Journal of Medicinal and Aromatic Plants, 31(1): 92-101 (In Persian).

12.Salasi, A.R., A.A. Qaisari and G.R. Qalamkari. 2013. National Congress of New Technologies in
Animal Sciences (Khorasgan, Isfahan) (In Persian).

13. Mirderikavandi, M., A. Masoudi, A. Azarfar and A. Kiani. 2015. Comparison of gompertz and
artificial neutral network models of broiler growth received Artichoke extract in their drinking water.
Iranian Animal Sciences, 46(9): 1-16 (In Persian).


http://dx.doi.org/10.52547/rap.13.36.38
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.14.2
http://rap.sanru.ac.ir/article-1-1245-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.14.2 ]

[ DOI: 10.52547/rap.13.36.38 ]

Sloal sl 5 (LS5 L2,
¥o VF Y bl /Y ojloss /2 3w Jlo old Clidgs (slouing

14. Shokri, A.N., M. Akbari Qaraei, S. Varmaghani, K. Taherpour, A.V. Khatib Joo and M. Soltani. 2018.
Effect of Cynara scolymus powder on performance and ascites syndrome in broiler chickens. Journal
of animal production, 20(1): 55-68 (In Persian).

15. Roozmehr, F., A. Mohit, M. Khossekeh and M. Hassanzadeh. 2014.The effect additive containing of
artichoke extract on growth performance, blood cholesterol level, carcass characteristics and immune
system in broiler chickens. Journal of Veterinary Clinical Pathology, 8(1): 357-366 (In Persian).

16. Goodarzi, M., N. Landy and SH. Nanekarani. 2013. Effect of onion (Allium cepa L.) as an antibiotic
growth promoter substitution on performance, immune responses and serum biochemical parameters
in broiler chicks. Health, 5(8): 1210-1215.

17.0sman, A.M.A. and A.G. Galal. 1997. The use of onion in the diets of broiler chickens. Egyptian
Journal of Nutrition and Feeds Special issue, 299-309.

18. Kroismayr, A., J. Sehm, M. Pfaffl, C. Plitzner, H. Foissy, T. Ettle and W. Windisch. 2008. Effects of
essential oils or Avilamycin on gut microbiology and blood parameters of weaned piglets. Czech
Journal Animal Science, 53: 377-387.

19. Cho, J.H., H.J. Kim and I.H. Kim. 2014. Effects of phytogenic feed additive on growth performance,
digestibility, blood metabolites, intestinal microbiota, meat color and relative organ weight after oral
challenge with Clostridium perfringens in broilers. Livestock Science, 160: 82-88.

20.Van Leeuwen, P., J.M.V.M. Mouwen, J.D. Van Der Klis and M.W.A.Verstegen. 2004. Morphology
of the small intestinal mucosal surface of broilers in relation to age, diet formulation, small intestinal
microflora and performance. British Poultry Science, 45(1): 41-48.

21.Zhu, Y., L. Lu, X. Liao, W. Li, L. Ji, C. Zhang and X. Luo. 2017. Maternal dietary manganese
protects chick embryos against maternal heat stress via epigenetic-activated antioxidant and anti
apoptotic abilities. Oncotarget, 8(52): 89665.

22.Zhang, Y.N., S. Wang, X.B. Huang, K.C. Li, W. Chen, D. Ruan, W.G. Xia, S.L. Wang, K.F.M.
Abouelezz and C.T. Zheng. 2020. Estimation of dietary manganese requirement for laying duck
breeders: effects on productive and reproductive performance, egg quality, tibial characteristics, and
serum biochemical and antioxidant indices. Poultry Science, 99(11): 5752-5762.

23. Moharreri, M., R. Vakili, E. Oskoueian and G. Rajabzadeh. 2021. Phytobiotic role of essential oil
loaded microcapsules in improving the health parameters in Clostridium perfringens-infected broiler
chickens. Italian Journal of Animal Science, 20(1): 2075-2085.

24.Papi, F., M. Manafi and M. Abasi. 2021. Feasibility of replacing ethanolic extract of Echinophora
platyloba with antibiotic growth promoter in broilers. Research on Animal Production, 9(20): 36-42.

25.Dalvand, M., M. Hedayati and M. Manafi. 2018. Effect of Ginger, Nettle and Mixtures of Both on
Performance, Blood parameters and carass characteristics of Broilers. Research on Animal
Production, 9(20): 36-42 (In Persian).


http://rap.sanru.ac.ir/article-1-1128-en.pdf
http://rap.sanru.ac.ir/article-1-1128-en.pdf
http://rap.sanru.ac.ir/article-1-789-en.html
http://rap.sanru.ac.ir/article-1-789-en.html
http://dx.doi.org/10.52547/rap.13.36.38
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.36.14.2
http://rap.sanru.ac.ir/article-1-1245-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-19 ]

[ DOR: 20.1001.1.22518622.1401.13.36.14.2 ]

[ DOI: 10.52547/rap.13.36.38 ]

Research on Animal Production, Vol. 13, NO. 36, SUMMET 2022 .........oiiinitiiiieitei ettt et et et e e e e eaeea e 46

Evaluation of Two Sources of Plant Antioxidants on Antioxidant Status,
Morphology Changes of the Jejunum, Antibody Titer Against Influenza and
Growth Performance of Broilers

Reza Vakili' and Sajad Imani?

1- Associate professor, Department of Animal science, Kashmar Branch, Islamic Azad University, Kashmar, Iran,
(Corresponding author: rezavakili2010@yahoo.com)
2- Graduate of Master science , Department of Animal science, Kashmar Branch, Islamic Azad University,Kashmar,
Iran
Received: 16 October, 2022 Accepted: 17 Jan, 2022

Extended Abstract

Introduction and Objetive: Numerous plant bioactive substances have been shown to improve
growth performance, antioxidant status and animal immune systems.Artichoke and onion are a
rich source of natural antioxidants and flavonoids that have antimicrobial and antioxidant
properties. In this experiment, the effect of artichoke and onion on production performance,
morphology of jejunum and immune system response of broiler chickens was investigated.
Material and Methods: 520 one-day-old commercial 308 chicks were randomly assigned to
five treatments and four replications (26 chicks per replication) from 1 to 42 days of age.
Experimental treatments included basal diet and basal diet plus 1.5% artichoke, 3% artichoke,
1.5% onion and 3% onion. Dried artichokes and freshly and peeled white onions,after grinding
and mixing with corn, soybean meal and other ingredients were used. The effects of different
levels of onion and artichoke plant on growth performance, gastrointestinal morphology and
immune system of broiler chickens was investigated.

Results: Malondialdehyde, DPPH and SOD were significantly affected by experimental
treatments (p<0.05). So that the amount of malondialdehyde significantly decreased in
treatments containing onions compared to the control treatment (p<0.05). Also, the percentage
of DPPH in experimental treatments, especially in diets containing 3% artichoke and containing
onion, increased significantly compared to the basal diet (p<0.05). Addition of artichoke and
onion to the diet increased the antibody titer against influenza at 35 days (p<0.05). With the
addition of artichoke and onion to the diet, the height of the villi increased and the depth of the
crypts decreased significantly (p<0.05). Throughout the experiment, chickens fed onions (one
and a half and three percent) showed higher weight gain (p<0.05). Experimental treatments had
no significant effect on the percentage of breast, thigh and carcass weight of broilers. Adding
artichokes and onions to the diet improved antioxidant status, anti-influenza antibody titers, and
improved the height of the jejunal villi relative to the control. The best level was 1.5% dried
artichoke or 3% fresh onion.

Conclusion: Flavonoid compounds are one of the compounds that will be commercially
available in the future. Due to the improvement of antioxidant status indices of treatments
containing artichoke and onion, it is recommended that onion and artichoke flavonoids and
other bioactive substances be extracted and the effects of using these compounds in pure form in
the diet of broiler should be investigated.
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