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4- X-ray Fluorescence
5- X-Ray Diffraction
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1- Aspartate aminotransferase
2- Alkalin phosphatase
3- Gamma Glutamyl Transferase



0y9d dow B D YA Ll 408 At dpogr illas jo olie
VO-Y0) SLak 5 (559 VY 4 (Sig) V) +) oeilsd
slooye (Shed dlge oS 5 085 )15 azga )Ll )5 (S,
53 coniLel (slaoygd (b )3 eddaslone (slia dlgo 5 aiolol
sl 023 LI (V) Jo 53 SLL
Jos @ xS0 S jlesin asad G 5l (S59, YO
Ja el {TP) ol (g clale Jolis (368 (slmacrinnl b g ol
YL, LS5 Ly (sl Spnansd (TG) syl 5 (CHOL)
= YT (AST) il sl sl sl 3] clleé (HDL)
6lud W JIT g (LDH) 5659,0m0LSY (ALT) ;1 yausl gl
lagisy sk = oseil Gl <858 ceS b (ALP)
S i b olKiwd bowgi g a8 il 3kl
i e g eSoidl LRI Y-+ s Glas Jae (13 YU155)

{O¥) 1 o3lizl LDL/HDL g zuuls/HDL
LDL = TC - (HDL + TG/5)

oMl g hg) & 0y S LSS e 1 (S9) YO G 50
ot S oy i (Jold aBY (glial (i g 9 5l
2 ool g 9 (2 (Jlob s Gl (IS
A Aol 01y 6455 (59 b dunlde

Jie 9 SAS Jl3ble s gy —inlel slaodls (glol o
g 88 )5 ()bl 2T 550 ) ey b (GLM) cogae ot
pll (P <e/+0) Jloiol o 3 (S5 (y9e3 b oppeSilie dslie
b8

Y=+ Ti+e 2 daly

Sy puio 1Y

o 55k iU

Hlews 51T

ialojl slos 31y

XRD xiwea b jl ol glaodly iCuigiy Suwwinb

alold (g (Lol cdl) cish jgaige Caond 3 0l (L
Casl (YO =V/Y ooy SO/ pgyiaSl) s205l VOF b s ey
Y Jgds 50 ond (698 Cusgin diges XRF (sl (slaodly 4
gl ygaiige cél > Laid AlO3 aShl 4 4o g5l .cowl osd 034l
dungllio 5> diga3 ol )3 29250 posinagll dpuST ke 3L (o0 39290
aS cdly wlio pow b jiagh ple ) odd Cud sladiges b
2 35250510, Hlade A il o Cuigiy dges Loold oiad s

3- Autoanalyser Gesan Chem. 200, Italia

Olas o dged dy X g5y asbl b as syls )18 jranl s o LIS
LoarY (3 ool 0Sibo (61l ol b e 5 oMbl
D5 3208 ol bamo > 10 31 s 055 5 5
LS R0 59y NRRL 2999 g (pogSitrjlil (pogh el
5 0o o3l czS (YEA) ' )LST 1 asen cuiS Lo (gl B puno
Sl oo oS S5l a0 YA (glod 5 (5mobiaSSl G5, V51 s
YO+) plo o)) oM &y (V4 b sl bags p (g9, cuiS
5 03958 oo O 1) Lo \V (SUiS gy 25 Ve (sl (i
LS Gl ag w ) ol gy U ad (g S dado Vv cso o
5 osmagll Jigh ol (g9 9 At iy Loyl s ol 5 e
A8 V0 e 4 VO 1D/IN2 jLid ¢ VY °C (slod 3 9 a5 o0l
CiS b e wdmy ddo g 50 10505 (s ywl) gMS 51
O g Ll Lapy )l S5 4 g aishyy il buwg iodcyo
Sy ol s 5} Syl ypbiindy b i 422 b a5
oiedll Jagd Lol 59y e85 (9> o @ S bame
b 02 (YO) wb edly 1,8 55, V ey ye5lisSSl ISy o g oaiS
o Span g g0y Al (Saiwa jl 655l jslaied 5o, Cin
Cole) b S ag e dw b S ailjg)y g ) 295 lawgy sadades
s bl gy sladilh ol U ad ooy 0 cblagy @IS
4 o 50 g 20 008y g6 culS lase solad pd z)18 g 294
L S5 g5leg,S sl bawg pw clale 15,5 Sid 9 5l 490
clale wlly G 33,5 s (HPLC) YU 5, Sles
595y 5 onlel oy 3 p)SolS )3 £ 59,50 00 ) e3gll lo]]
45 L (UL o 2 p 5ok 53 55550 Vo
drgr 4k V5l gl cnl ) ipdalejl (s1as )50 ol e
MolS s o By il s odlisal YoA ol 059, 5
5oy YO ©de & )85 o 3 ok A g LSS Y g slas 0 L (ol
18L5 (Y ((C) tro aald () tJols inloj] (slanjlos s |y
YO+ cito salis (Y ((AF) BL (S gl + ab 0,0) Cute
S 0ds (6ol il U Sl wgineg] GOy wo )
$U il wginogll O3l o yd +/0F cute aalis (F (BF-+/Y0)
(BF-/Y8) (a3 o1 5l sl b S bwgivegl] il
YV S gMT a o3g)l clio 5> oS Ml clale Laing
D9 ppwS M Voo eppb 5L 6,93 )3 g A--ppb ply Sig,
Gillae Cuglo) 5 ysmliansTy calod (5y9 4l lalejl (b 5

1- Yeast Extract Agar
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Table 1- Ingredients and chemical composition of the basal diet used for starter, grower and finisher period
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AR N ) S od ) O u‘ Sd
) erer Sl Starter Grower Finisher
= 53.44 57.06 59.21
Corn
b gualls
ST 35.70 34.03 32.62
Soya bean meal
G2l 5.00 2.50 -
Fish meal
b ) 2.68 3.14 4.70
Soya oil
wloles 115 1.16 1.26
Carbonate calcium
Clund paadlS

e 82 1.07 1.22 1.51
Dicalcium phosphate
e 5 ety Jase . 0.25 0.25 0.25
Vitamin and mineral Premix
S 0.40 0.40 0.30
Salt
o J o> 0.25 0.24 0.15
DL- Methionine
L8908 5 _ -

; . 0.06

Lysine Hydrochloride
(wddgelio BB (5550 51 ot 40 7) (ploond S 5
(Chemical composition (% except for AME
odglie (51
Apparent metabolisable energy 3000 3050 3150
((Kcal kg

(e
oo 22 21 19
Crud protein
02 1.45 1.33 117
lysine
O ¥ 09550 _ 1.15 0.99 0.83
Methionine + cysteine

Co 0.99 0.90 0.90
Calcium
» . 0.20 0.19 0.18
Choloride
e 0.22 0.21 0.20
Soduim
O S ud 0.48 0.450 0.450
Available phosphorus
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Table 2- Determining the composition weight percentage of the elements oxide in bentonite samples by

XRF
s dpuS] )9 ey JUSTRWY )9 ey
Element oxide Percentage weight Element oxide Percentage weight

Cl 0.797 SO; 0.592
Na,O 2.432 MgO 2.092
CaO 2.706 MnO 0.030
Fe,03 1.994 ZnO 0.011
Al,Os 11.612 SrO 0.019
Sio, 65.728 ZrO, 0.028
L.O.1 11.297 TiO, 0.263

(1025, 1 hrs)
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Table 3- Effects of experimental on performance parameters of broiler chickens challenged with aflatoxin B1

iabojl slayles EXperimental treatment

T1 T2 T3 T4 T5 SEM P- value
(ox/p55) S Syae
Feed intake (gr/bird)
$39y V-V
({);)d) 11253 109.92 115.20 108.19 113.25 2.58 0.3711
i AN d dc a ab be
©.21.d) 773.05 824.43 957.14 896.98 861.59 14.22 0.0001
SS9y VA=Y
(2135 d) 1916.46 1866.64 2021.07 2053.04 2059.52 51.17 0.0593
$i9) VY0
i );)5 0 2802.05 2801.00° 3093.42° 3058.22* 3034.36% 62.42 0.0071
(e252/p5) ©1ig I
Body weight gain (gr/bird)
S39) V-V
FIS ’;)d) 108.78° 94.53 105.31° 104.93% 109.21° 1.65 0.0001
56, AT
Eg );)1 0 557.00% 522.19" 554.84% 595.58° 561.09% 10.38 0.0035
$59, YV-Y0
519)35 0 1021.79 993.57 987.86 1013.93 1074.99 29.01 0.2620
Siey VYR ab b ab a ab
(1,35 q) 1687.57 1550.29 1648.01 1714.45 1645.30 35.18 0.0463
whe b cops
Feed conversion ratio
S59) V-V
i ););) 1.034° 1.163 1.095% 1.03° 1.037% 0.02 0.0240
S50, A=Y
Es; );)1 0 1.387° 1.725° 1.579° 1.506" 1.536" 0.01 0/0001
S35, YV-T
519)35 0 1.876" 2.047° 1.999% 2.029® 2.015® 0.04 0/0215
$59, V-0
i );)5 N 1.660° 1.877° 1.806° 1.785° 1.845° 0.02 0/0002

(P < elh0) sl oo Jlogine MBI (gl Cind) oy alie i g L (slaSilia
1. Mean with different alphabets are statistically different (P < 0.05).

‘u_fg).‘s (X 6)9])—.9 )l.'.‘&l.w yL AJKJMw}ﬂ ol Loy -IVO+ B]_MyMBT + AJL 0> :T3 ‘(AFB]_) B]_ Wsy)b] + QLY 0> :Tz ‘(@351’3] 09k 4:[; c),?) Jals :Tl
Sl $U 0l wginegl O3ls sioy> +/VO + By oy w8 gl + b 0y (T ¢ (Soiud 0 (6y90 8 il 9l S Luwgisagll U3l tuo)s +/0+ + B ppuuS Mol + 4l 0,0 Ty

JEGRISEIPIN

T;: control (C), T,: control diet + aflatoxin B; (AF), T3: control diet + aflatoxin B; and 0.25%BF, T,: control diet + aflatoxin B, and

0.5% BF, Ts: control diet + aflatoxin B, and 0.75%BF
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Table 4- Effects of experimental treatments of carcass components and body organs broiler chickens
challenged with aflatoxin B1

iabojl slayles EXperimental treatment

T, T, T, T, Ts SEM P- value
sy 63.94 62.09 60.78 61.45 61.61 0.777 0.0997
Carcass
O35 9 Sy

20.95 21.28 19.94 21.54 20.68 0.751 0.6206
Back & neck
e 22.79 22.90 21.28 21.96 2257 0.797 0.5908
Breast
.l
g 18.18 17.93 19.56 17.94 18.35 0.670 0.4332
Thigh
oz 1.22%® 1502 1.30%® 0.99° 1.24%® 0.104 0.0486
Abdominal fat
S 1.42 1,53 1.39 1.37 153 0.095 0.6045
Gizzard
oo 0.44 0.44 0.47 0.49 0.53 0.026 0.1751
Proventriculus
oSt 0.24 0.23 0.26 0.24 0.26 0.012 0.3818
Pancreas
< 0.64 0.65 0.62 0.67 0.60 0.048 0.8637
Heart
"5 252 2.54%® 2.23" 261° 2.36 % 0.120 0.0215
Liver
o 0.19 0.22 0.23 0.22 0.21 0.021 0.7779
Bursa
Job 0.11 0.12 0.10 0.10 0.95 0.009 0.4670
Spleen

Mean with different alphabets are statistically different (P< 0.05).
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T,: control (C), T,: control diet + aflatoxin B; (AF), Ta: control diet + aflatoxin B, and 0.25%BF, T,: control diet + aflatoxin B; ahd

0.5% BF, Ts: control diet + aflatoxin B, and 0.75%BF
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Table 5- Effects of experimental treatments on blood parameters

Experimental treatment _slejl la,los

T T, T, T, Ts SEM P-value
CHOL 127.12 149.07 124.85 132.90 136.15 6.87 0.1580
HDL 46.62 55.07 46.20 48.77 51.87 2.64 0.1462
LDL 67.68% 76.34° 57.06" 65.72% 60.44% 4.28 0.0535
TG 64.10° 88.30" 107.92%® 92.00° 119.13° 6.06 0.0001
TP 4.10 3.91 3.75 3.77 3.79 0.28 0.8280
LDH 2024.8 2492.0 1610.8 2437 1669.3 431.19 0.4216
ALP 2880.3° 4247.8% 3041.8™ 3539/0° 3877.0% 309.65 0.0059
ALT 2.50° 5.00° 3.75% 3.25 3.75% 0.38 0.0054
AST 254.27 299.73 242.80 221.20 245.50 30.34 0.4826

Mean with different alphabets are statistically different (P< 0.05).
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T,: control (C), T,: control diet + aflatoxin B; (AF), Ts: control diet + aflatoxin B, and 0.25%BF, T,: control diet + aflatoxin B; and

0.5% BF, Ts: control diet + aflatoxin B; and 0.75%BF
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Effects of Physical Modification of Nanostructure Aluminosilicate on Growth
Performance, Carcass Traits and Blood Parameters of Broiler Chicken
Challenged with Aflatoxin B1
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Introduction: Fungi can grow in feed that maintained under normal temperature and high moisture condition. At the
same condition, the fungi can produce mycotoxins in the feed. In poultry production, mycotoxicosis caused by key
mycotoxins such as: Aflatoxin B1l, Ochratoxin, T2toxin, Zearalenone and deoxynivalenol (DON, vomitoxin).
Myecotoxins especially aflatoxin had undesirable influence on feed intake, body weight, feed conversion ratio and
carcass characteristics. The Aflatoxin infected feed cause injuries on poultry's carcass especially liver and heart. Various
aspects of the aflatoxicosis in poultry husbandry including effects on bird’s performance, digestion, metabolism, and
organ function, metabolism of the toxin, and remnant of toxic residues to poultry products have been the subjects of
several comprehensive reviews. The aflatoxin has vast economic losses in poultry industry via increase the mortality
and reduces the growth performance. In order to reducing aflatoxin side effects, some ways were proposed such as
inactivation of toxin, toxin adsorbent. Bentonite is the main toxin adsorbent. Bentonite can decrease the aflatoxin
absorption from gut. Therefore this study was done to evaluate the effects of different levels of physical modified
Nanostructure bentonite (PNB) on growth performance, carcass components and blood indices in broilers challenged by
aflatoxin B1 (AFB1).

Material and Methods: One hundred and sixty day-old Ross 308 broiler chicks were bought from a great hatchery in
South Khorasan, Iran. The birds were assigned to 20 experimental units with the same mean group body weight at
initial experiment. The birds were reared for 35 days. The experiment was conducted in a completely randomized
design with 5 treatments, 4 replicates and 8 birds in each. Experimental groups consisted of: negative control (C),
positive control (basal diet with aflatoxin B1) (AF) and three level 0.25, 0.50 and 0.75 % of Physical modified
Nanostructure bentonite added to basal diet with aflatoxin B1(positive control). The aflatoxin were added to starter and
grower diets at 500 ppm and to finisher diets at 1000 ppm. At 21 and 35 days of age, one bird from each replicate was
randomly selected and bled and blood parameters involved the concentration of cholesterol, triglyceride, LDL, HDL,
total protein, and enzyme activity of alanine aminotransferase, aspartate aminotransferase, and lactate dehydrogenase
were determined. One bird from each replicate of treatment were slaughtered and carcass components involved breast,
thigh, abdominal fat, spleen, bursa of fabricius, and pancreas were weighed and the relative weight of organs were
calculated. The data were analyzed by SAS software and general linear model (GLM) was used to analyze the data. The
differences among means were determined by Tuckey's multiple range test.

Results and Discussion: The results showed that aflatoxin increased feed conversion ratio and reduced triglyceride as
compared to control diet. The blood lipid was negatively influenced by infected aflatoxin diets in broilers.
Supplementation of 0.25% Physical modified Nanostructure bentonite to the infected diet of broilers was significantly
increased the feed intake, decreased the concentration of LDL (P<0.05). The lower relative weight of abdominal fat
were observed in broilers fed diets contained aflatoxin and 0.25% Physical modified Nanostructure bentonite (PNB)
(P<0.05). Birds fed infected diets and contained 0.75% PNB had higher triglyceride concentration compare to positive
control. The ALT enzyme activity significantly increased in negative control treat compare to negative control and
0.50% PNB (P<0.05).In this research, the supplementation of Physical modified Nanostructure bentonite to broilers
infected with aflatoxin reduced the undesirable effects of aflatoxin. As with previous research report that aflatoxin
increased the feed conversion ratio and decreased the nutrient digestion and absorption. Inclusion of aflatoxin to broiler
diets had undesirable effects on liver activity and liver injuries. The liver enzyme activities are indices to evaluate of
liver function. The birds had higher liver enzyme activity, which may negatively affected by side effects of aflatoxin.
The last literature were reported that the lower nutrient utilization might be a factor of the effects of the toxin on
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systemic metabolism rather than an effect on digestive functionality. Bentonite can adsorb the aflatoxin and reduce the
side effects of them on broiler growth performance, digestive and liver function.

Conclusion: The result of this research showed that aflatoxin may decrease the performance parameters and addition of
Physical modified Nanostructure bentonite reduced the negative effects of aflatoxin on performance and increased
percentage of abdominal fat, therefore, the 0.5% Physical modified Nanostructure bentonite suggested to add in broiler
diets contained aflatoxin.

Key words: Aflatoxin By, Physical modified bentonite, Broiler chicken, Growth performance, carcass components.



