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Table 1. Composition of experimental dietary (as-fed basis)
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Table 2. Effect of experimental treatments on broiler chickens performance in different breeding periods
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Table 3- Effect of experimental treatments on carcass characteristics in broiler chickens
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Table 4. E;'fke]ct '(I)f exrﬁ).erlimental treatments on pH and microbial population (log;, cfu / g) on the gastrointestinal tract
of broiler chickens
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Table 5. Effect of experimental treatments on blood parameters of broiler chickens

ks

jil s )l S Sson RENPL Sgms] Jals

¥V -I¥ 73 YIVE VA- Y/ Y/ ALT
-IAS0 Y-8 YYE/RY YYA/+ YYAIYY Yy /55 YYY/YY AST
[0 YAIVO TEEASVE PEVY/rrE o verye PYEY/ee? ALP
Nisa) A -Iv¥ -Iva <Yy -IvY Niss ol
- IVVY JeA viay g \iat YIY- \AR! JS Cusep
NASYS ooy VY. \A%s \Vizd Y- \Vas Cxood]
b o[ VIAY VIAY V/as Vs \Ivs odleglS
ofeN- Y/A- yy/ss” Nz Wy VEY/ss® Nia g ydS’
5N FIYA o-/yY Folsv oVYY FY/SV eIy Lyl s 5
-IsAs viov AVYY eIy YYirY AY/- av/sy 'HDL
I8N -IAD Voles WY V. Ivs Aovy Vo5 "VLDL
-/yay YIvY YY/YE YEIY- FE/VY ov/Y F\/Y5 "LbL

<o/ 4 0) M Hld gme BMS] (gl)ls liial gy b (sla 1w Sle i3y o 3 :biC
M I8 b g psd
(1Y X eyl 6 59) = 0l b IS b g g Y

«Jgieds — (LDL+ VLDL) = ol (J& b (59 g ¥
ool 005 555 g d p p)S sy bdorinl B o g y1d 31U s 5 ALP 9 AST ALT (slag 3l cullad o



\d WAA il /YF ojles /od Jlo sob> Sl (sloaing sy

b ol 25 ohad Grizmen 2)b 3S ladrsr 5 Sl Cute Sl ab e jol Ghilejl b
Socty 33 (beSen il dlawlgy Wilgi o 0y 13 S Iy & ob gl 288 sledase 3,Slee p S STgusp

A3l oo 0xiy 3 Sles 5 pgibl (p9)Sue Cumex p e 1l Sgmisn G plgis 4 Gl sE 5l ealanl
o8 sbcdalie 5 (S9p sloplul cede 5 ud,

&l

1. Ahmadi, M. and M.A. Karimi Torshizi. 2016. Effects of dietary vermi-humus in comparison to
virginiamycin on performance and small intestinal morphometric parameters in Japanese Quails.
Research on Animal Production, 7: 77-86 (In Persian).

2. Al-Khalaifah, H.S. 2018. Benefits of probiotics and/or prebiotics for antibiotic-reduced poultry, Poultry
Science, 97: 3807-3815.

3. Alkhalf, A., M. Alhaj and I. Al-homidan. 2010. Influence of probiotic supplementation on blood
parameters and growth performance in broiler chickens. Saudi Journal of Biological Sciences, 17:
219-225.

4. Allahdo, P., J. Ghodraty, H. Zarghi, Z. Saadatfar, H. Kermanshahi and M.R. Edalatian Dovom. 2018.
Effect of probiotic and vinegar on growth performance, meat yields, immune responses, and small
intestine morphology of broiler chickens. Italian Journal of Animal Science, 17: 675-685.

5. Ashayerizadeh, O., B. Dastar, F. Samadi, M. Khomeiri, A. Yamchi and S. Zerehdaran. 2017. Study on
the chemical and microbial composition and probiotic characteristics of dominant lactic acid bacteria
in fermented poultry slaughterhouse waste. Waste Management, 65: 178-185.

6. Aviagen. 2014. Ross 308 Broiler: Nutrition Specifications. Aviagen Limited, Newbridge, Midlothian
EH28 8SZ, Scotland, UK.

7. Busher, J.T. 1990. Serum Albumin and Globulin. In: H. K. Walker, W. D. Hall and J. W. Hurst
(eds).Clinical Methods: The History, Physical, and Laboratory Examinations. Butterworths
Publishers, a division of Reed Publishing. Boston, pp: 497-499.

8. Chopra, L. and M. Roberts. 2001. Tetracycline Antibiotics: Mode of action, applications, molecular
biology and epidemiology of bacterial resistance. Microbiology and Molecular Biology Reviews, 65:
232-260.

9. FAO/WHO. 2001. Health and nutritional properties of probiotics in food including powder milk with
live lactic acid bacteria, American Cérdoba Park Hotel, Cérdoba, Argentina.

10. Gibson, G.R., R. Hutkins, M.E. Sanders, S.L. Prescott, R.A. Reimer, S.J. Salminen, K. Scott, C.
Stanton, K.S. Swanson, P.D. Cani, K. Verbeke and G. Reid. 2017. Expert consensus document: The
International Scientific Association for Probiotics and Prebiotics (ISAPP) consensus statement on the
definition and scope of prebiotics. Nature reviews. Gastroenterology and Hepatology, 14: 491-502.

11. Guetiya Wadoum, R.E., N.F. Zambou, F.F. Anyangwe, J.R. Njimou, M.M. Coman, M. C. Verdenelli,
C. Cecchini, S. Silvi, C. Orpianesi, A. Cresci and V. Colizzi. 2016. Abusive use of antibiotics in
poultry farming in Cameroon and the public health implications. British Poultry Science, 57: 483-493.

12. Heim, G., T. Sweeney, C.J. O'Shea, D.N. Doyle and J.V. O’Doherty. 2015. Effect of maternal dietary
supplementation of laminarin and fucoidan, independently or in combination, on pig growth
performance and aspects of intestinal health. Animal Feed Science and Technology, 204: 28-41.

13. Huyghebaert, G. and M. Pack. 1996. Effects of dietary protein content, addition of nonessential amino
acids and dietary methionine to cysteine balance on responses to dietary sulphur-containing amino
acids in broilers. British Poultry Science 37: 623-639.

14. Khadem, A., L. Soler, N. Everaert and T.A. Niewold. 2014. Growth promotion in broilers by both
oxytetracycline and Macleaya cordata extract is based on their anti-inflammatory properties. British
Journal of Nutrition, 112: 1110-1118.

15. Khatibjoo, A., M. Mahmoodi, F. Fattahnia, M. Akbari-Gharaei, A.N. Shokri and S. Soltani. 2018.
Effects of dietary short- and medium-chain fatty acids on performance, carcass traits, jejunum
morphology and serum parameters of broiler chickens. Journal of Applied Animal Research, 46: 492-
498.

16. Lee, K.Y., M.R. Jeong, S.M. Choi, S.S. Na and J.D. Cha. 2013. Synergistic effect of fucoidan with
antibiotics against oral pathogenic bacteria. Archives of Oral Biology, 58: 482-492.

17. Lim, S.J., W.M. Wan Aida, S. Schiehser, T. Rosenau and S. Béhmdorfer. 2019. Structural elucidation
of fucoidan from Cladosiphon okamuranus (Okinawa mozuku). Food Chemistry, 272: 222-226.

18. Manafi, M., S. Khalaji, M. Hedayati and N. Pirany. 2017. Efficacy of Bacillus subtilis and bacitracin
methylene disalicylate on growth performance, digestibility, blood metabolites, immunity, and
intestinal microbiota after intramuscular inoculation with Escherichia coli in broilers. Poultry Science,
96: 1174-1183.

19. Mehdi, Y., M.P. Létourneau-Montminy, M.L. Gaucher, Y. Chorfi, G. Suresh, T. Rouissi, S.K. Brar,
C. Coté, A.A. Ramirez and S. Godbout. 2018. Use of antibiotics in broiler production: Global impacts
and alternatives. Animal Nutrition, 4: 170-178.



\ 9 U0)lsS olied (09 )Se Cuner by Glapadls p SSsn 5l 9 Sgmgn (155595 b

20. Morey, A., C.L. Bratcher, M. Singh and S.R. McKee. 2012. Effect of liquid smoke as an ingredient in
frankfurters on Listeria monocytogenes and quality attributes. Poultry Science, 91: 2341-2350.

21. Palanisamy, S., M. Vinosha, T. Marudhupandi, P. Rajasekar and N.M. Prabhu. 2017. In vitro
antioxidant and antibacterial activity of sulfated polysaccharides isolated from Spatoglossum asperum.
Carbohydrate Polymers, 170: 296-304.

22. Park, J., M. Yeom and D.H. Hahm. 2016. Fucoidan improves serum lipid levels and atherosclerosis
through hepatic SREBP-2-mediated regulation. Journal of Pharmacological Sciences, 13: 84-92.

23. Park, J.H. and I.H. Kim. 2014. Supplemental effect of probiotic Bacillus subtilis B2A on productivity,
organ weight, intestinal Salmonella microflora, and breast meat quality of growing broiler chicks.
Poultry Science, 93: 2054-2059.

24. Pereira, D.I.LA. and G.R. Gibson. 2002. Cholesterol assimilation by lactic acid bacteria and
bifidobacteria isolated from the human gut. Applied and Environmental Microbiology, 68: 4689.

25. Rahimi, S.H. and A. Khaksefidi. 2006. A comparison of the effects of probiotic (Bioplus 2B) and an
antibiotic (Virginiamycin) on performance of broiler chicks under heat stress condition. Iranian
Journal of Veterinary Research, 7: 23-28.

26. Sarac, F. and F. Saygili. 2007. Causes of high bone alkaline phosphatase. Biotechnology and
Biotechnological Equipment, 21: 194-197.

27. SAS. 2009. User’s Guide: Statistics, Version 9.2. SAS Inst, Inc., Cary, NC, US.

28. Sohail, M.U., A. ljaz, M. Younus, M.Z. Shabbir, Z. Kamran, S. Ahmad, H. Anwar, M.S. Yousaf, K.
Ashraf, A.H. Shahzad and H. Rehman. 2013. Effect of supplementation of mannan oligosaccharide
and probiotic on growth performance, relative weights of viscera, and population of selected intestinal
bacteria in cyclic heat-stressed broilers. The Journal of Applied Poultry Research, 22: 485-491.

29. Sweeney, T., H. Meredith, S. Vigors, M.J. McDonnell, M. Ryan, K. Thornton and J.V. O’Doherty.
2017. Extracts of laminarin and laminarin/fucoidan from the marine macroalgal species Laminaria
digitata improved growth rate and intestinal structure in young chicks, but does not influence
Campylobacter jejuni colonisation. Animal Feed Science and Technology, 232: 71-79.

30. Tavaniello, S., G. Maiorano, K. Stadnicka, R. Mucci, J. Bogucka and M. Bednarczyk. 2018.
Prebiotics offered to broiler chicken exert positive effect on meat quality traits irrespective of delivery
route. Poultry Science, 97: 2979-2987.

31. Teo, AY. and H.M. Tan. 2007. Evaluation of the performance and intestinal gut microflora of
broilers fed on corn-soy diets supplemented with bacillus subtilis PB6 (CIoSTAT). Journal of Applied
Poultry, 16: 296-303.

32. Walsh, AM., T. Sweeney, C.J. O'Shea, D.N. Doyle and J.V.O. ’Doherty. 2013. Effect of
supplementing varying inclusion levels of laminarin and fucoidan on growth performance,
digestibility of diet components, selected faecal microbial populations and volatile fatty acid
concentrations in weaned pigs. Animal Feed Science and Technology, 183: 151-159.

33. Wang, C.Y., T.C. Wu, S.L. Hsieh, Y.H. Tsai, C.W. Yeh and C.Y. Huang. 2015. Antioxidant activity
and growth inhibition of human colon cancer cells by crude and purified fucoidan preparations
extracted from Sargassum cristaefolium. Journal of Food and Drug Analysis, 23: 766-777.

34, Wang, S., Q. Peng, H.M. Jia, X.F. Zeng, J.L. Zhu, C.L. Hou, X.T. Liu, F.J. Yang and S.Y. Qiao.
2017. Prevention of Escherichia coli infection in broiler chickens with Lactobacillus plantarum B1.
Poultry Science, 96: 2576-2586.

35. Zaghari, M., N. Zahroojian, M. Riahi and S. Parhizkar. 2015. Effect of bacillus subtilis spore
(gallipro®) nutrients equivalency value on broiler chicken performance. Italian Journal of Animal
Science, 14: 3555.

36. Ziar-Larimi, A., M. Rezaei, Y. Chashnidel, B. Zarei-Darki and A. Farhadi. 2018. Effect of different
levels of chlorella vulgaris microalgae extract on performance in heat-stressed broilers. Research on
Animal Production, 8: 20-29 (In Persian).

37. Zhai, L. and X. Wang. 2018. Syringaresinol-di-O-p-D-glucoside, a phenolic compound from
Polygonatum sibiricum, exhibits an antidiabetic and antioxidative effect on a streptozotocin-induced
mouse model of diabetes. Molecular Medicine Reports, 18: 5511-5519.



Research on Animal Production, Vol. 10, NO. 24, SUMMEr 2019 ..ot e e e e e e 17

The Effect of Fucoidan, Probiotic and Antibiotic on Growth Indices, Gut
Microbiota and Blood Parameters in Broiler Chickens

Maryam Shokaiyan', Omid Ashayerizadeh?, Mahmoud Shams Shargh® and
Behrouz Dastar*

1, 3 and 4- MSc. Student, Associate Professor and Professor, Department of Animal and Poultry Nutrition,
Gorgan University of Agricultural Sciences and Natural Resources
2- Assistant Professor, Department of Animal and Poultry Nutrition, Gorgan University of Agricultural
Sciences and Natural Resources (Corresponding author: O_ashayeri@yahoo.com)

Received: January 7, 2019 Accepted: May 21, 2019

Abstract

This experiment was conducted to compare the effect of adding fucoidal, probiotic and
antibiotic in diet on performance, carcass characteristics, gut microbial population, and blood
metabolism in broiler chicks. A total of 250 one-day-old Ross 308 broiler chickens were
randomly distributed in 5 treatments with 5 replicates and reared for 42 days. After formulation
of a corn- soybean basal diet, 5 dietary treatments provided inclouding 1) without additive (as
control treatment), 2) 0.02% antibiotic oxytetracycline, 3) 0.05% prebiotic fucoidan, 4) 0.02 %
commercial probiotic Gallipro® and 5) 0.05% prebiotic fucoidal and 0.02% probiotic Gallipro
(as synbiotic treatment). The use of antibiotics improved body weight gain and feed conversion
ratio at days 10 and 24 when compared to the control treatment, while the use of probiotics was
only effective in improvement of feed conversion ratio (P <0.05). The use of fucoidan and
synbiotic only numerically improved body weight gain (3.88% and 3.76%, respectively) and
feed conversion rates (2.31% and 4.73%, respectively) at the end of 24 days. In the birds treated
with synbiotics, relative weight of abdominal fat decreased and relative weight of bursa of
Fabricius increased than control treatment (P <0.05). Supplementing of antibiotic and synbiotic
decreased (P <0.05) the population of coliforms in the ileum compared with control treatment.
Probiotics and synbiotics treatments increased (P <0.05) the lactic acid bacteria population in
the ileum and reduced serum cholesterol concentration than antibiotic group. Also serum
alkaline phosphatase activity was higher (P <0.05) in probiotic and synbiotic treatments
compared to control treatment. The results of this study showed that prebiotic fucoidan could be
recommended in combination with probiotics as an alternative for growth promoter antibiotics
to improve the growth performance and microbial population of digestive tract.
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