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Table 1. Composition and nutrient value of the bagperimental diets

Diet (%)
Item Starter (0-14 d) Grower (15-35 d)
Ingredients
Maize 62.31 63.37
Soybean meal (44%cp) 28.37 25.8
Gluten meal 4.32 4.32
Soybean oil 0.5 15
CaCoO3 1.33 1.12
Dicalcium phosphate 1.88 1.65
Commen salt 0.25 0.25
Sodium bicarbonate 0.13 0.14
DL-Methionine 0.34 0.24
L-Lysine, HCL 0.41 0.52
Threonine 0.15 0.08
Vitamin and mineral premix 0.5 0.5
Calculated analysis
ME, kcal/kg 2900 3025
CP, % 21.09 20.16
Ca, % 1 0.86
Available P, % 0.48 0.43
Threonine 0.9 0.8
DL-Methionine 0.49 0.43
Met + Cys, % 1.03 0.91
Lys, % 1.37 1.2
Na, % 0.15 0.153
Selenium (mg/Kg) 0.3 0.3
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Table 2.Effects of aflatoxin B (AFB,) and bentonite on growth performance in broildckéns

Dietary treatmerit BW gain (g) Feed intake (g) FCR
AFB; B
0-14d 15-35d 0-35d 0-14d 15-35d 0-35d 0-14d 15-35d 0-35d
(mg/kg)  (9/kg)
0 0 260° 1287 1548°  358° 2415 2773 1.37 1.87°  1.79°
0 5 260° 1438  1699°  371° 2662° 3033 1.43 1.85° 1.78°
1 0 172° 825" 998 247" 1797  2044° 1.43 2.17° 2.05°
1 5 186° 97% 1159°  265° 1994  2259° 1.42 2.06° 1.95°
SEM 597 3483 351 765 3259 37.17 0.031 0.041 0.032
P-value * * * * * * NS * *

2 PMeans within a column without a common supersdiffer statistically P < 0.05)
*AFB, = aflatoxin B1; B = Bentonite; FCR= Feed convensiate
*P < 0.05; **P < 0.01. NS= Non-significant
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Table 3.Effects of aflatoxin B (AFB,) and bentonite on relative weights of lymphatigasr, SRBC antibody
titers, mortality percent, and production indexbioiler chickens

Organ weight

Dietary treatmerit SRBC (9/100 g of body weight)

Percentage Production

(log) ' i

(Qg/?(lg ) (gﬁ(g) ? Spleen  Thymus  Bursa of mortality index
0 0 5.50° 0.15 0.75 0.18° 4.0° 241°
0 5 4.6 0.13 0.78 0.16* 7.8° 256°
1 0 3.25° 0.18 0.57 0.10° 19.3° 117°
1 5 3.87° 0.16 0.71 0.12¢ 14.3* 151°
SEM 0.43 0.02 0.09 0.01 0.03 10.5

P-value * NS NS * * *

2 PMeans within a column without a common supersdiffer statistically P < 0.05).
*AFB1 = aflatoxin B1; B = Bentonite; FCR= Feed corsien rate.

*P < 0.05; NS= Non-significant
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Table 4.Effects of experimental diets on the relative weigihliver, gizzard, preventiculos, abdominal fatla
heart of carcasses at the end of period in broli@kens (g/100 g of BW)

Dietary treatmerit

AFB, B Liver Gizzard  Preventiculos Abd%Tlnal Heart
(mg/kg) (g/kg)

0 0 4.06° 2.18 0.50° 1.27 0.74

0 5 3.67° 2.43 0.46° 1.45 0.80

1 0 5.83° 2.53 0.64° 0.93 0.98

1 5 5.12° 2.44 0.55* 1.25 0.83

SEM 0.25 0.17 0.03 0.16 0.06
P-value * NS * NS NS

2P Means within a column without a common supersdiffér statistically P < 0.05).
*AFB1 = aflatoxin B1; B = Bentonite; FCR= Feed corsien rate.

*P < 0.05; NS= Non-significant.

JERGIVETVETRU| I Lej o b ol ui‘..g.Lo)'T b o
-0 el s (59 2 S T e SIS ()
aS 1z abl colaiul ojge Codgiy go8 5l SBU Wilgs
Gble cusgin oglate Hllss 51 (S gy gl

Ol goae bl 5l loas casgin 09380 Gielesl opl yo
S o ol galf 1) S 5 S el e
Pashatal.,) ;S0 pudione dows 4 (5,0 cxe ]
Solate .l 0als i)l55 (2007; Zhaoet al., 2010



LS 5 Bl ly 45l 4 azgi b clpln o5 eolizl
Rl ogbiea HeiS Gl Gl Ze e )b QI
LA 0 Haul oeSy olee a4 Wlgae 0ol 3

il ale eSS iz s oldl i Gl
S ooz e Glie 5 039l 0y 2Bl 0y90 Jsb
Qb Sglate s o Silg3 o o 034l

g oala] ‘5.....455 Sloazg>
Oo9l as ol las uf..g.Lo)'] ol mls S jebay
Sl 5y oSl pimghy p i Ciglas jlalwginy W5 oo By (oS 921 & o081 S 0> 4y o
y sSis 5 pals JS Gudod ol glpzl o saclus sazsz by g oSles 5 S W o OIS
2l Sl Glgie a4 ol 5l Glgie 5 aas mals |, iieS
55 Gleazsr oSles (Ll (6l GeaS I

LN vew

&l o 45
039 9 0 5kee (59, = Br (S M iliBie pshan S3U AYAY o 2 S b 5 2 (aliile S ey Ll g 33
VoV a8 ol psle 058 g (G095 5 5ub (S Sleslsl (S
2555 S MW 51 (5 (gaS Sluls Suslgly anlllas AYAY o slilsds 5 andle v (Mo (3,30 ¢ palio
FAV-YOY :(Y) £+ 0,90 ¢y 5 oRKiils (S jels 0uSiils alxs . 65 (sld a9y o2
o b Sdg) 5 6ol 3l esle 50 3938l SSU NYRY g8l 5 adle e (il S oo )S T senee

T olm! =lo pode slo iaghy a4 i SliheS sdz s sl pinenw 9 0 Slas 1 By S T @ 03g)T ST, g5
yav-vay «%)

4 039l 3 0y LSB AYAY o Slde 5.0 gbil5 ) E padie w0l (Ko ¢ S ool (B wp (goeteil> S Stexs
Sl (e olos (855 slaazgz 13 (s 9 5551 (oostbl man Sl gy (3938l 5 By (S 0

NEY sl s pls Shion s
Bailey C. A., Latimer G. W., Barr A. C., Wigle W..lHaq A. U., Balthrop J. E. and Kubena L. F. 2006.
Efficacy of montmorillonite clay (NovaSil PLUS) foprotecting full-term broilers from aflatoxicosis.
Journal of Applied Poultry Research, 15:198-206.
Binder E., Tan M., Chin L. M., Handl L. J. and Raectl J. 2007. Worldwide occurrence of mycotoxins in
commodities, feeds and feed ingredients. AnimaldF&&ence and Technology, 137: 265-282.
Butt M. A. A,, Sheikh, Z. U., Qurreshi M. M., Ali Mand Saeed T. 1984. Characterization of Pakistani
bentonite clays. Journal of the Pakistan Instiaft€hemical Engineers, 12 (1-4): 38-48.
Celik 1., Oguz H., Demet O., Dénmez H. H., Boydak., MBur E. 2000. Efficacy of polyvinyl
polypyrrolidone in reducing the immunotoxicity oflaoxin in growing broilers. British Poultry Sciee,
41: 430-439.
Denli M., Blandon J. C., Guynot M. E., Salado Sd &erez J. F. 2009. Effects of dietary AflaDetox on
performance, serum biochemistry, histopathologiateinges, and aflatoxin residues in broilers expased
aflatoxin B1. Poultry Science, 88: 1444-1451
Denli M., Okan F., Doran F. and Inal T. C. 2005feEf of dietary conjugated linoleic acid (CLA) on
carcass quality, serum lipid variables and histoglagical changes of broiler chickens infected with
aflatoxin B1. South African Journal of Animal Soie, 35: 109-116.
Dersjant-Li Y., Verstegen M. W. A. and Gerrits W. I 2003. The impact of low concentrations of

aflatoxin, deoxynivalenol or fanonisin in diets ongrowing pigs and poultry. Nudnit Research Reviews,

16: 223-2309.

Diaz D. E. and Smith T. K. 2005. Mycotoxin sequestg agents: practical tools for the neutralisatafn
mycotoxins. Pages 323-339 in TheMycotoxin Blue BbBularte Diaz, ed. Nottingham University Press,
Nottingham, UK.

Ghahri H., Habibian R. and AbdolahFam M. 2010. &iffef sodium bentonite, mannan oligosaccharide and
humate on performance and serum biochemical paessndtiring aflatoxicosis in broiler chickens. Glbba
Veterinaria, 5(2): 129-134.



Yo

GY-YV) V\YAF ollpsm oloilp ez Sl sols Sladss lisiss

Gowda N. K. S., Ledoux D. R., Rottinghaus 1. G. Bermudez A. J. and Chen Y. C. 2008. Efficacy of
Turmeric, Containing a Known Level of Curcumin, aadHydrated Sodium Calcium Aluminosilicate to
Ameliorate the Adverse Effects of Aflatoxin in Blexi Chicks. Poultry Science, 87: 1125-1130.

Gratz S., Wu Q. K., EI-Nezami H., Juvonen R. O.,kkBnen H. and Turner P. C. 2007. Lactobacillus
rhamnosus strain GG reduces aflatoxin B transmoetabolism and toxicity in caco-2cells. Applieddan
Environmental Microbiology, 73: 3958-3964.

He J., Zhang K. Y., Chen D. W., Ding X. M., Feng B. and Ao X. 2013. Effects of maize naturally
contaminated with aflatoxin B1 on growth performaraeod profiles and hepatic histopathology in ducks
Livestock Science, 152: 192-199.

Juglal S., Govinden R. and Odhav B. 2002. Spicefoil the control of co-occurring mycotoxin-produgi

fungi. Journal of Food Protectipf5: 683—687.

Kana J. R., Teguia A. and Tchoumboue J. Effectiefady plant charcoal from Canariumschweinfurthii
Engl. and maize cob on aflatoxin B toxicosis inileochickens. Advances in Animal Biosciences, 624
463.

Kermanshahi H., Akbari M., Maleki R. M. and Behdar 2007. Effect of prolonged low level inclusion of
aflatoxin B1 into diet on performance, nutrient egbility, histopathology and blood enzymes ofilero
chickens. Journal of Animal and Veterinary Advan&$86—-692.

Kermanshahi H., Hazegh A. R. and Afzali N. 2009eE&if of sodium bentonite in broiler chickens fedtdi
contaminated with aflatoxin B1. Journal of AnimaldaVeterinary Advances, 8: 1631-1636.

Kubena L., Harvey R., Bailey R., Buckley S. and tRghaus G. 1998. Effects of a hydrated sodium
calcium aluminosilicate (T-Bind) on mycotoxicosis young broiler chickens. Poultry Science, 77: 1502
1509.

Kubena L. F., Harvey R. F., Phillips T. D., Corrler E. and Huff W. E. 1990. Diminution of aflatorkis

in growing chickens by the dietary addition of alfgted sodium calcium aluminosilicate. Poultry Scie
69: 727-735.

Ledoux D., Rottinghaus G., Bermudez A. and Alonskalt M. 1999. Efficacy of a hydrated sodium
calcium aluminosilicate to ameliorate the toxiceett of aflatoxin in broiler chick®oultry Science, 78:
204-210.

Ledoux D., Rottinghaus G., Bermudez A. and Alonghalt M. 1999. Efficacy of a hydrated sodium
calcium aluminosilicate to ameliorate the toxiceets of aflatoxin in broiler chicks. Poultry Scienc/8:
204-210.

Manafi M. 2012. Cunteracting effect of high gradedism bentonite during Aflatoxicosis in broilers

Journal of Agricultural Science and Technology, 339-547.

Manafi M., Murthy H. N. N., Pirany N. and NarayaBsvamy H. D. 2012. Comparative study of several
mycotoxin binders during aflatoxicosis in body wwigfeed consumption, feed efficiency and egg
production parameters of broiler breeders. Gloketk¥inaria, 8 (5): 484-490.

Miazzo R., Peralta M. F., Magnoli C., Salvano Merfero S., Chiacchiera S. M., Carvalho E. C. Qsa&Ro
C. A. R. and Dalcero A. 2005. Efficacy of sodiummtmmite as a detoxifier of broiler feed contamidate
with aflatoxin and fumonisin. Poultry Science, 848.

Neeff D. V., Ledoux D. R., Rottinghous G. E., Bedea A. J., Dakovic A, Murarolli R. A. and Oliviea

A. F. 2013. In vitro and in vivo efficiency of a dated sodium calcium aluminosilicate to bind aaduce
aflatoxin residues in tissues of broiler chicks &l@toxin B,. Poultry Science, 92: 1131-1137.

Nisarani K. S., Godwa Ledoux D. R., RottinghousE3.Bermudez A. J. and hen Y. C. 2009 Antioxidant
efficiency of curcuminoids from turmeric (Curcunangia L.) power in broiler chickens fed diet conitain
aflatoxin B,. British Journal of Nutrition, 102: 1629-1634.

Oguz H., Kececi T., Birdane F., Onder F. and Kudoy. 2000. Effect of clinoptilolite on serum
biochemical and haematological characters of hraiféckens during aflatoxicosis. Research in Vetan
Science, 69: 89-93.

Osweiler G. D., Jagannatha S., Trampel D. W., Inagri®. M, Ensley S. M., Yoon |. and Moore D. T.
2010. Evaluation of XPC and prototypes on aflatectiallenged broilers. Poultry Science, 89: 18873189
Ortatatli M., Oguz H., Hatipoglu F. and Karaman 2005. Evaluation of pathological changes in brsiler
duringchronic aflatoxin (50 and 100 ppb) and clinoptii®lexposure. Research in Veterinary Science, 78:
61-68.

Pasha T. N., Farooq M. U., Khattak F. M., JabbarAMland Khan A. D. 2007. Effectiveness of sodium
bentonite and two commercial products as aflat@bdaorbents in diets for broiler chickens. Animaédre
Science and Technology, 132: 103-110.

Pasha T. N., Mahmood A., Khattak F. M., Abdul Jablblh and Khan A. D. 2008. The effect of feed
supplemented with different sodium bentonite tremits on broiler performance. Turkish Journal of
Veterinary and Animal Sciences, 32: 245-248.



g 99, 50ae 1 B S 8T ae Sl malS o cudgin ks O3l 50 1) Kes g e Al mod \i2

Pemberton A. D. and Simpson J. J. 1991. The chérdegradation of mycotoxins. Pages 797-813 in
Mycotoxins and Animal Foods. J. E. Smith, and Rd&nderson, ed. CRC Press, Boca Raton, FL.
Pizzolitto R. P., Armando M. R., Salvano M. Balcero A. M. and Rosa C. A. 2013. Evaluation of
Saccharomyces cerevisiae as an antiaflatoxicogagaat in broiler feedstuffs. Poultry sciences, D@55—
1663.

Ramos A. J., Hernandez E., Pla-Delfina M. and MeNh 1996. Intestinal absorption of zearalenoneiand
vitro study of nonnutritive sorbent materials. hm&tional Journal of Pharmaceutics, 128: 129-137.

Rocha O., Ansari K. and Doohan F. M. 2005. Effasftsrichothecene mycotoxins on eukaryotic cells: a
review. Food Additives and Contaminants, 22: 368-37

Tung H.-T., Donaldson W. E. and Hamilton P. B. 19Fffects of aflatoxin on some marker enzymes
oflysosomes. Biochimica et Biophysica Acta (BBA3eneral Subjects, 222: 665—-667.

Valdivia A. C., Martinez A., Damian F. J., Quezada Ortiz R., Martinez C., Llamas J., Rodriguez M,
Yamamoto L., Jaramillo F., Loarca-Pina M. G. ang/d®J. L. 2001. Efficacy of N-acetylcysteine to ieelu
the effects of aflatoxin Bintoxication in broiler chickens. Poultry Scien&@; 727-734.

Van der Zijpp A. J. and Leenstra F. R. 1980. Genetialysis of the humoral immune response of white
leghorn chicks. Poultry Science, 59: 1363-1369.

Wan X. L., Yang Z. B., Yang W. R., Jiang S. Z., Bbas. G., Johnston S. L. and Chi F. 2013. Toxioity
increasing aflatoxin B concentrations from contaatédl corn with or without clay adsorbent
supplementation in ducklings. Poultry Science,@244-1253.

Wang R. J., Fu S. X.,, Miao C. H. and Feng D. YO@Effects of different mycotoxin adsorbents on
performance, meat characteristics and blood peofifieavian broilers fed mold contaminated corn.afsi
Australasian Journal of Animal Science, 19: 72-79.

Yiannikouris A. and Jouany J. P. 2002. Mycotoxindéeds and their fate in animals: A review. Animal
Research, 51: 81-99.

Zaghini A., Martelli G., Roncada P., Simioli M. afizz L. 2005. Mannanoligosaccharides and Aflatoxin
B1 in feed for laying hens: Effects on egg qualiflatoxins B1 and M1 residues in eggs, and Aflatdin
levels in liver. Poultry Science, 84: 825-832.

Zhao J., Shirley R. B., Dibner J. D., Uraizee Ffjg@r M., Kitchell M., Vazquez-Anon M. and Knigi@.

D. 2010. Comparison of hydrated sodium calcium @bosilicate and yeast cell wall on counteracting
aflatoxicosis in broiler chicks. Poultry Scienc®; 2147-2156.



Animal Production Research
Vol. 4, No. 3, 2015 (67-77) T

University of Guilan

Effect of Bentonite as a natural adsorbent to ameadrate the
adverse effects of aflatoxin Bon performance and immune
systems in broiler chicks

Z. Nemati*’, H. Janmohammadf, A. Taghizadelt, H. Maleki Nejad*, Gh.
Mogaddam®

1. Assistant Professor, Department of Animal Saertaculty of Agriculture and natural resourcesiversity of Tabriz, Tabriz,
Iran

2. Associate Professor, Department of Animal Saefaculty of Agriculture, University of Tabriz, Tidh Iran

3. Professor, Department of Animal Science, Faafitigriculture, University of Tabriz,Tabriz, Iran

4. Professor, Department of Pharmacology & Toxiggld-aculty of Veterinary Medicine, Urmia UnivessitUrmia, Iran

(Received: 10-6-2014 — Accepted: 27-5-2015)

Abstract

The objective of this experimentas toevaluate the effect of Bentonite as a natural dusurto ameliorat¢éhe
adverse effects of aflatoxin,Bn growth performance and immune systems in brofieeks. A total of 256 Ross
308 one-day-old broiler chicks were randomly diddeto 4 treatments, with 4 replicate pens pertineat and
16 chicks per pen based on a completely randondes@n. The following dietary treatments were agaplil)
Basal diet not containing AFBlor Bentonite (cobird) Basal diet + 5 g/kg Bentonite , 3) Basaltdiel mg/kg
AFB,, 4) Basal diet + 1 mg/kg ARBr 5 g/kg Bentonite. The broiler chicks were fed &xperimental treatments
from 1 to 35 days of ag&erformance parameters were recorded weekly. At,dv8 birds of each replicate
were randomly selected and injected with sheebtedd cell antigens. At the end of experiment, fbuds in
each treatment group were sacrificed for measureafestative weight of various components of casessand
lymphatic organ weights in broiler chickens. Theulés indicated that aflatoxin;Rlecreased significantly the
BW gain, feed intake and impaired feed conversatiorin starter and grower periods compared toctrerol
diet (P< 0.05). The addition of Bentonite to diet ameltedh significantly the negative effects of 1 mg/kg o
AFB; on feed intake and weight gaiR< 0.05) but no significant effect on feed convensiate.Aflatoxin B1
significantly decreased antibody response to th8GRntigen and bursa of Fabricius relative weidfite
addition of bentonite in the contaminated diet sighificantly alleviated the inhibitory effect oflatoxin B1 on
immunity parameters. FeedinyFB; alone caused significant increases in the relatreghts of livers and
preventiculos compared with the contrBk(0.05). It is concluded that addition of IraniaarBonite used in the
present study could alleviate the adverse effefcedlatoxin By in growing broiler diets and this product can be
used as a suitable toxic adsorbent in poultry tioitriup to 5 gr/kg.
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