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Table 1. Ingredients and chemical analyses of the experimental diets
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Table 2. The effect of Bitter Orange blossom powder on mortality rate of broiler chickens under heat stress condition
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Table 3. The effect of Bitter Orange blossom powder on growth performance of broiler chickens under heat stress

condition
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Table 4. The effect of Bitter Orange blossom powder on carcass characteristics of broiler chickens under heat stress

condition (% of carcass weight)
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Table 5. The effect of Bitter Orange blossom powder on blood parameters of broiler chickens under heat stress

condition

K> L .o K> L . ose ~ ~ _ _
PR c R c-ulN N JPC R SR NN R F X
2 e k) YU 2 e ke YU ¢ p 9 ol

();.ij ()‘le ()“‘Jg,f"J 22 ,:/S) ()“Jt,f"'> 2 F)su’\"‘) ()"‘Jt;“JJ 2 ()“Ju“’b »

P vs/- ¥/.a £/¥ VES/o YYo/A? oo
AN VYV AN av/. W5/ Yy Oglagts
54/ VY ¥/.a VY VO WA )yl 7e/0
sy VE/E ¥\ ¥/ VA A A
av/e® VEIY Y £/ a5 e/ Bl 7Y
Y/YY Voa oA v/s ¥/o Iy SEM
o[+ NAYN NG IyY NAYs N P-Value

P 3 Jpials s ol el (555, A puslss
o o b S Sl 5 Sighoge e (5
5 Sohio bl 4 JopdS Jas (I8l g Jgmds
apdie Sk (WSonsd mpl clld GLIBIL ren
JoymalS (iall Xgdi o plonen) o il Llals
5 ol San UaoliansS L5 51 oolital plSin )3 55
S n 21 ol {5) 33k Jpyiads 5 inls
Cools Jdoay cul QS\M olslesl cpl 5o ’@’)l} e 29
JormalS gaw 55 Gialejl ol 5o il ) (Sl ]
ol ljled 4k 4 Cund @)yl AY e 0 o
esi cnl 33 Jg 98 bgne IR cpl W p a8l
o LDL ibgme psbar 650 Jle 539 Bpan
ol 02> yials

aS ol s ialejl ol 5l odel oy gl IS jsboas
b e 9 lasleas 5 rlogS 09,5 p> il Aoy
alpl el ials gy pxe jobds dald 69,5 4 Cos
¥ il g by 3Skes 59y @b Sl 5 Sras
B pan L3953 e (2lo)S SIS CoT (35 slade s>
LDL 5 55 chlé il el o 5 b o
dSles o zyble Gl g5y Slalllas olaw A5 55
3 edlitwl 3y50 )0 cplply ol dgae (bsS (slads s
S Olidos Glxen (hy9p )93 Job 3 ol (yl
slpadls  (Sp d9de Sbidn g cwl e
Srocdd g asll o gl wile Slas] sl
Bgomd Ml pgw den I LilusSlis (o ;]
50 Sl lagtmgly o YU 5 sty opbslS
e &) ool BB zls oS 18 o)l

Wi 5 gme iglds glyly Wl (S ydie Bgy oS ola (xSl ygiw o 4> A

S5 cble palf cel @)l ke 2 plagh ool »

(A) lSen g helowl (ingsy 53 a8 (6> LDL
S cdale p mamlesS 9 @b ke G 0295
Ll ol s s )bgine slis HDL LDL ¢ g s
b a5 ad o bpdS o5 Gl cel @)U e e
Sy el 4l S plin ingss oyl 5l Lol gl
)'l sol.:al,tf 30 d¢>90 Jlas UJLM» dlkl 4 aib uL‘“‘
5 e il i 3 U o5 clamil el
Jusbls Jizo B euSgnn B asle) o8 slased
(oS opdn WV Jopuds 9 5L, A jilsS
e JSI i @le a5 ol 4 g WS (0 S5 ol>

2 Mlgie ok () o> (09)See Cumex Jias b
Slagingy iin A 4l 55 o Gl StalS
oyl slaodyglyd 5 LS Gl Sy a8 ol ol eddpl]
ol e B g 5 e Jopds SialS el
i ol Lt (F0) hlSed g Ledigpmes (F) el 003
2l L @b 8 gluds glaeSe b ooyl
b ) (o> pyw hpelS 65 Gl el wian
O oyre p aBSHIE clapaS 3 Al gubsS
e i | a8 oy (Sl jurlS (05 s (2le)S
bl o 45 o 3 il LialS anl cloog S
e PR EYE - FURP{ - SUR 41 £ R DOV Y R RS
oy ol > Ll &S el 4 Canl Slo )Ll £oge
Wil o gbupalS 6 caps Jda ]
Frw oS olal w3l clld el b Jeb ol s
Bl Jete T-Sopa T) S Jypls


http://dx.doi.org/10.52547/rap.11.30.74
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.5.7
http://rap.sanru.ac.ir/article-1-1080-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22518622.1399.11.30.5.7 ]

[ DOI: 10.52547/rap.11.30.74]

10.

11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21

22.
23.

24.

D5 Sladrgr )3 (G Slaaiuld (S g 4tV il W) 3Slee p @)b)ke g U

o
Al-Azzawie, H.F. and M.S. Alhamdani. 2006. Hypoglycemic and antioxidant effect of oleuropein in
alloxan-diabetic rabbits. Life Science, 78: 1371-1377.
Arabiyan, E., S.R. Hashemi, A. Yamchi, H. Davoodi and S. Rostami. 2019. Evaluation of NF-kB
gene expression in liver tissue of broiler chickens fed with silver nanoparticles as an indicator of
inflammation induction in heat stress conditions. Research on Animal Production, 10(24): 103-111
(In Persian).
Aritajat, S., K. Saenphet, V. Thaworn and S. Wutteraphol. 2008. Effects of selected herbal extracts
on blood profiles on rats. Journal of Tropical Medicine and Public Health, 9: 221-225.
Bopanna, K.N., J. Kannan, S. Gadgil, E.R. Balaraman and S.P. Rathore. 1997. Antidiabetic and
antihyperglycaemic effects of neem seeds kernel powder on alloxan diabetic rabbits. Indian Journal
Pharmacology, 29: 162-167.
Borges, S.A., AV. Fischer Da Silva, A. Majorka, D.M. Hooge and K.R. Cumming. 2004.
Physiological responses of broiler chickens to heat stress and dietary electrolyte balance (sodium plus
potassium minus chloride milliequivalents per kilogram). Poultry Science, 83: 1551-1558.
Botsoglou, N., P. Florou-Paneri, E. Christaki, D. Fletouris and A. Spais. 2002. Effect of dietary
oregano essential oil on performance of chickens and on iron-induced lipid oxidation of breast, thigh
and abdominal fat tissues. Journal of Poultry Science, 43: 223-230.
Denil, M., F. Okan and K. Celik. 2003. Effect of dietary probiotic, organic acid and antibiotic
supplementation to diets on broiler performance and carcass yield. Pakistan Journal of Nutrition,
2(2): 89-91.
Esmaili, M. 2015. Effect of Peppermint and Citrus aurantium extract on performance, carcass
characteristics and some blood parameters on broilers chicks in hear stress condition. M.Sc. Thesis,
Sari Agricultural Sciences and Natural Resources University, Sari, Iran (In Persian).
Hag, A., KA. Meraj and S. Rasool. 1999. Effect of Supplementing Alliun sativum (Garlic)
Azadirachtu india (Neem) leaves in broiler feed on their blood cholestrol, triglycerides and antibody
titer. International Journal of Agriculture and Biology, 1: 125-127.
Hernandez, F., J. Madrid, V. Garcia, J. Orengo and M.D. Megias. 2004. Influence of two plants
extracts on broiler performance, digestibility and digestive organ size. Journal of Poultry Science, 83:
169-174.
Izat, A.L., R.A. Thomas and M.H. Adanms. 1989. Effects of antibiotic treatment on yield of
commercial broilers. Poultry Science, 68(5): 651-655.
Jang, I, Y. Ko, S. Kang and C. Lee. 2007. Effect of a commercial essential oil on growth
performance, digestive enzyme activity and intestinal microflora population in broiler chickens.
Animal Feed Science and Technology, 134: 304-315.
Joshi, S.G. 2003. Medicinal plant. First edn., New Dehli, Oxford and IBN publishing co, pp: 342-
343.
Khakpour, S., M. Khosravi, Z. Mashayekhipour and M.H. Jahromy. 2014. Effect of Citrus aurantium
L. Essential oil and haloperidol on anxiety in male mice. World Journal of Neuroscience, 4(5): 427.
Khojasteh Shalmany, S. and M. Shivazad. 2006. The effect of diet propolis supplementation on Ross
broiler chicks performance. International Journal of Poultry Science, 5: 84-88.
Li, M., J. Wu and Z. Chen. 2015. Effect of heat stress on the daily behavior of wenching chickens.
Brazilian Journal of Poultry Science, 17(4): 559-566.
Li, S., Z. Wang, F. Ding, D. Sun, Z. Ma, Y Cheng and J. Xu. 2014. Content changes of bitter
compounds in ‘Guoqing No. 1’Satsuma mandarin (Citrus unshiu Marc.) during fruit development of
consecutive 3 seasons. Food chemistry, 145: 963-969.
Lin, H., H. Jiao, J. Buyse and E. Decuypere. 2006. Strategies for preventing heat stress in poultry.
World's Poultry Science Journal, 62(01):71-86.
Liu, J.L., X.T. Gong, Y.A. Sun and H.J. Hu. 2007. Occurrence and control of heat stress of chicken.
Chinese Journal of Animal Husbandry and Veterinary Medicine, 11: 93-94.
Mates, I.M., C. Perez-Gomez and I.N. De Castro. 1999. Antioxidant enzymes and human diseases.
Clinical Biochemistry, 32: 595-603.
Mitchell, M.A. and A.J. Carlisle. 1992. The effects of chronic exposure to elevated environmental
temperature on intestinal morphology and nutrient absorption in the domestic fowl (Gallus
domesticus). Comparative biochemistry and physiology. A, Comparative Physiology, 101(1): 137-
142.
Nienaber, J.A. and G.L. Hahn. 2007. Livestock production system management responses to thermal
challenges. International Journal of Biometeorology, 52: 149-157.
Pelicano, E.R.L., P. Souza, H. Souza, D. Figueiredo, M. Boiago, S. Carvalho and V. Bordon. 2005.
Intestinal mucosa development in broiler chickens fed natural growth promoters. Brazilian Journal of
Poultry Science, 7(4): 221-229.
Pultrini Ade, M., L.A. Galindo and M. Costa. 2006. Effects of the essential oil from Citrus aurantium
L. in experimental anxiety models in mice. Life Science, 78(15): 1720-1725.


http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Hashemi
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Yamchi
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Davoodi
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Rostami
http://rap.sanru.ac.ir/article-1-984-en.pdf
http://rap.sanru.ac.ir/article-1-984-en.pdf
http://rap.sanru.ac.ir/article-1-984-en.pdf
http://rap.sanru.ac.ir/browse.php?mag_id=24&slc_lang=en&sid=1
http://dx.doi.org/10.52547/rap.11.30.74
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.5.7
http://rap.sanru.ac.ir/article-1-1080-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22518622.1399.11.30.5.7 ]

[ DOI: 10.52547/rap.11.30.74]

A

25.

26.

27.
28.

29.

30.

31

32.

33.

34.
35.

36.
. Zhang, K.Y., F. Yan, C.A. Keen and P.W. Waldroup. 2005. Evaluation of microencapsulated

WA s ¥+ 0jlads [e23jl Jlo ool Clidgs (slouing sy

Rahnama, S., Z. Rabiei, Z. Alibabaei, S. Mokhtari, M. Rafieian-Kopaei and F. Deris. 2015.
Antiamnesic activity of Citrus aurantium flowers extract against scopolamine-induced memory
impairments in rats. Neurological Sciences, 36(4): 553-560.

Sahin, K., M. Onderci, N. Sahin, M.F. Gursu, F. Khachik and O. Kucuk. 2006. Effects of lycopene
supplementation on antioxidant status, oxidative stress, performance and carcass characteristics in
heat-stressed Japanese quail. Journal of Thermal Biology, 31(4): 307-312.

Sahin, K., C. Orhan, M.O. Smith and N. Sahin. 2013. Molecular targets of dietary phytochemi-cals
for the alleviation of heat stress in poultry. World’s Poultry Science Journal, 69: 113-123.

Sarrou, E., P. Chatzopoulou, K. Dimassi-Theriou and L. Therios. 2013. Volatile constituents and
antioxidant activity of peel, flowers and leaf oils of Citrus aurantium L. growing in Greece.
Molecules, 18: 10639-10647.

Shabanian, G., A. Pooria Mofread and M. Akhlaghi. 2008. Comparison of Citrus (Citrus aurantium)
and diyazpam in reducing anxiety before surgery. Journal of Shahrekord University of Medical
Sciences, 4: 8-13.

Sirvidis, H., R. Bobiniene, V. Priudokiene and D. Vilinius. 2003. Phytobiotics add value to broiler
feed. Journal of World Poultry Science, 19: 16-17.

Torres, M., R. Santiago-Adame, F. Calderas, J.A. Gallegos-Infante, R.F. Gonzalez-Laredo, N.E.
Rocha-Guzman, D.M. Nu nez-Ramireze, M.J. Bernad-Bernada and O. ManerobaFacultad. 2016.
Microencapsulation by spray drying of laurel infusions (Litsea glaucescens) with maltodextrin.
Industrial Crops and Products, 90: 1-8.

Valavi, M., H. Sarir. H. FarhangFar, A. Zarban, S.J. Hosseini-Vashan and Y. Hossein Naeimipour.
2016. Evaluation the effect of garlic and cinnamon powder on performance, antioxidant system,
blood parameters of broilers under heat stress conditions. Research on Animal Production, 7(14): 10-
20 (In Persian).

Wang, L., X.L. Piao, S.\W. Kim, X.S. Piao, Y.B. Shen and H.S. Lee. 2008. Effects of Forsythia
suspensa extract on growth performance, nutrient digestibility, and antioxidant activities in broiler
chickens under high ambient temperature. Poultry Science, 87: 1287-1294.

Wollen Weber, E., M. Dorr, A. Rustaiyan, J. Ritman and E. Graven. 1992. Exudate flavonoids of
some salvia and a trichostema species. Phytochemistry, 47: 782-784.

Woodward, S., R. Harms, R. Miles, D. Janky and N. Ruiz. 1988. Research note: Influence of
virginiamycin on yield of broilers fed four levels of energy. Poultry Science, 67(8): 1222-1224.
Zargari, A. 1996. Medicinal plants. 6™ edn., Tehran University Publication, Tehran, 485-487 pp.

essential oils and organic acids in diets for broiler chickens. International Journal of Poultry Science,
4(9): 612-619.


http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Valavi
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Sarir
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=FarhangFar
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Zarban
http://rap.sanru.ac.ir/search.php?sid=1&slc_lang=en&auth=Hosseini-Vashan
http://rap.sanru.ac.ir/article-1-687-en.pdf
http://rap.sanru.ac.ir/article-1-687-en.pdf
http://rap.sanru.ac.ir/browse.php?mag_id=14&slc_lang=en&sid=1
http://rap.sanru.ac.ir/browse.php?mag_id=14&slc_lang=en&sid=1
http://dx.doi.org/10.52547/rap.11.30.74
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.5.7
http://rap.sanru.ac.ir/article-1-1080-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.22518622.1399.11.30.5.7 ]

[ DOI: 10.52547/rap.11.30.74]

Research on Animal Production, Vol. 11, N0O. 30, WINter 2021 .........ooiiminii it e 82

The Effect of Bitter Orange Blossom Powder on Growth Performance, Carcass
Characteristics and Some Blood Parameters of Broiler Chickens Under Heat
Stress Condition

Michael Gholipour!, Vahid Vahedi?, Shahin Hajighahremani® and
Zarbakht Ansari Pirsarei

1- Graduated M.Sc. Student, Department of Animal Science, Moghan College of Agriculture and Natural Resources,

University of Mohaghegh Ardabili, Ardabil, Iran

2- Associate Professor, Department of Animal Science, Moghan College of Agriculture and Natural Resources,

University of Mohaghegh Ardabili, Ardabil, Iran, (Corresponding author: vahediv@uma.ac.ir)

3- Assistant Professor, Department of Animal Science, Moghan College of Agriculture and Natural Resources,

University of Mohaghegh Ardabili, Ardabil, Iran
4- Associate Professor, Department of Animal Sciences, Sari Agricultural Sciences and Natural Resources
University, Sari, Iran
Received: January 13, 2020 Accepted: June 27, 2020

Abstract

This study was conducted to determine the effects of Bitter Orange blossom powder (BOBP)
on growth performance, carcass characteristics and some blood parameters in broiler chickens
under heat stress condition. A total of 200 one day-old male broiler chicks (Ross 308) randomly
were divided into five treatment groups in a completely randomized design with four replicates
of 10 birds each. The experimental treatments including control (basal diet), the basal diet with
Neomycin (0.2% of v diet) and 3 levels of BOBP (0.5, 1 and 2% of diet). Birds submitted to
heat stress (32+2°C from 10.00 AM to 6.00 PM) from 15 to 42 d of age. Blood samples were
taken from 8 birds per treatment at the end of experiment. The results showed that, average
mortality was significantly lower (P<0.05) in treatments groups (3.75%) than in the control
group (22.5%). The diet supplemented with BOBP had no effects on feed intake and weight
gain of chicks during different periods (P>0.05). In the grower phase (11-24 d), the lowest fed
conversion ratio (FCR) was obtained in 0.5% BOBP, which were significantly different from
2% treatment (P<0.05). Birds receiving diet supplemented with 1% BOBP revealed
significantly (P<0.05) lower blood glucose compared to the control group (211 vs 225.8 mg/dl).
LDL level was lower (p < 0.05) in 2% BOBP treatment (57.4 mL/dL) compared to 0.5% (69.6
mg/dl). The feeding of BOBP did not induce any significant effect on the whole carcass, breast,
drumstick and internal organs weight of broiler chickens (P<0.05). In conclusion, BOBP may be

effective in attenuating heat stress effects due to its illustrated antioxidant effects.

Keywords: Bitter Orange blossom, Broiler chicken, Carcass traits, Feed conversion ratio, Heat
stress
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