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ABSTRACT

Hydrated Sodium Calcium Aluminosilicate (HSCAS) and  Yeast
(Saccharomyces cerevisiae) cell wall (YCW) were evaluated for their ability to
reduce the deleterious effects of aflatoxin (AFT) on broiler performance. They were
incorporated singly or in combination into a diet containing total AFT 211.88 ug / kg
feed . No significant changes was recorded in all tested parameters ,body weight {
BW ), body weight gain { BWG) , feed intake (FI} and feed conversion { FC) ratio
during starter perntod . In growing pericd treated groups showing significant elevation
in some recorded parameter , that in contrast with each other or with control groups .
In finisher periods , however no detectable pattern for changes was recorded |, but ihe
group which treated with HSCAS only showing significant depletion in both BWG and
Fi , while that treated with it in AFT- contaminated diet showing significant eievation .
The same significant elevation was recorded in BW BWG and Fi for groups which
treated with YCW , while liver weight of this groups was significantly decreased in
retation to other groups .The highest mortality rate was recorded in group treated with
AFT only , and that which weated with AFT and YCW . The highest level of aflatoxin
residue in litter of broiter was recorded in litter of group which treated with HSCAS
singly, while the lowest was in group treated with YCW only. The levels of micro-
elements Al, As, Cd,Pd, Se, Cu, Fe Mn, Zn and macro-elements k, Na Mg in
broiler litter of different tested groups were aiso affected . The present study
conciuded that, no clear improverments in the tested pararmneters were recorded after
the the contaminated diets were incorporated with the tested dose of HSCAS and
YCW , singly or in combination during aflatoxicosis . Aiso |, in part , focused the
unwanted behavioral of adsorbents in animal production, and submitted that the
using of this materials in animal feed must be restricted , because of s unknown
undesired effects , as well as its indirect dangerous effect in livestock.

INTRODUCTION

Aflatoxins {AFT) constitute  a group of  heteéracyclic
metabolites synthesized mainty by Aspemgillus flavus, Aspergillus
parasiticus and Aspergifius nomius. At least 18 different AFT have been
identified, including AFB,, B;, G,, G;, Bz, Gz My, Mz, Py, Q,, aflatoxicol A
and B, D;, of which only the first 4 are found naturally, the others are
metabolic products of animal or microbial systemsor are produced
spontaneously in respaonse to environmental chemical products (Cole and
Cox, 1981). Afiatoxins present in contaminated feed are rapidly
absarbed in the smali intestine, affecting mainiy the liver, leading to metaboiic
disorders. Fat degeneration and proliferation of biliary ducts induce bloody
changes generally seen as the increase in hepatic enzyme activity,
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coagulopathies, and reduction in protein preduction (Femandez et af., 1395).
Many production parameters can be affected by aflatoxin poisoning, such as
BW gain, feed consumption, plasmatic proteins, cholesterol, and mortality
rate (Lanza et al, 1980; Giambrone e! al 1985; Quist et al, 2000).
Aflatexin sensibility varies among species. A wide variation exists in species
susceptibility to AFB1 hepatocarcinogenesis. Fish and poultry known to be
extremely sensitive to AFB1, responded to doses as low as 15-30 ug/kg (
Rawai et al 2010). In birds, Turkey and Ceese are the most sensitive
to aflatoxins (Arafa et af., 1981). Toxic effects of AFT commonly observed in
animals include poor absorption of nutrients sometimes leading fo death,
reduced tissue integrity, lower growth ratesand poor feed conversion,
reduced immune response, reproductive problems in males and females, and
increasing sensitivity to exireme tlemperatures (Leeson et al, 1995
Davegowda and Murthy, 2005).

Aflatoxins result in economic losses fo poultry industry from
reductions in growth rate , hatchability, feed efficiency and immunity towards
diseases (Richard ef al, 1988; Coulombe, 1993). According to a report by
Council for Agricultural Science and Technology , USA |, losses due to AFT
to the United States poultry industry exceeded $143 million annually (CAST,
1839). A recent study reporied annual crop losses of $932 million due to
mycotoxin contamination and additional - 302 -losses of $466 million in
efforts to prevent or reduce contamination (CAST, 20Q3).

In the past 20 yr, prevalence of high range of aflatoxin (AFT), mainiy
B1, in some Egyptian food and feed stuffs are common (Badria, 1996, Selim
of al., 1996; Ei-Tahan ef af ., 200G).In growing countries, control of aflatoxin
often means balancing between a cerfain risk of starvation against an
uncerlain risk of cancer (Badria, 1996). When aflatoxin prevention fails,
removal or destruction must be considered if the product is to be used for
food or feed purposes (Park, 1995) . At present, one of the more famous
approaches o solve the proplem of AFT incidence is the use of adsorbents.
Many malerials were used in this field , the most famous are  Hydrated
Sodium Calcium Aluminosllicate (HSCAS) and Yeast (Saccharomyces
cerevisiae} cell wall (YCW) . Effect of hoth in pouliry have been reported
(Ledoux ef &/, 1999 . Stanley et al, 2000; Zhang et al., 2005). Major
advantages of these adsorbenis are that they are relatively inexpensive. it
should be noted that most of these products havent been approved for
commercial use by FDA (Battacone et al,, 2009 ).

The objectives of this study were to evaluate the efficacy of using

HSCAS and YCW singly or in combination to areliorate aflatoxicosis in
broiler performance.

MATERIALS AND METHODS

Animais:

Total number of 224 one-day old unsexed Ross chicks were obtained
from ‘a commercial hatchery and were randomily distributed among eight
treated groups { each of 28 chicks) , in 2 washed fumigated batteries .
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Groups:
Group 1: control -v (fed on AFT free diet )
Group 2 : control -v + HSCAS
Group 3 ; control -v + YCW™
Group 4 : control -v + HSCAS + YCW
Group 5 : control +v (AFT  contaminated diet )
Group 6 : control +v + HSCAS
Group 7 : control +v + YCW
Group 8 : control +v + HSCAS + YCW

* HSCAS : Hydrated Sodium Calcium Aluminosilicate 100 % (origin - USA )
Regesterated in Ministry of Agriculture (No. ; 1661 -26/8/2008) , and
given in a dose 2 kg/ ton feed.

™ YCW : Yeast (Saccharomyces cerevisiae) cell wall 98 % (origin - USA )

" contains : Mannan - oligosaccharides 10 % Beta - Giucans 24 %
Regesterated in Ministry of Agriculture (No. : 9764 -18/9/2007) , under
commercial name ALPHAMUNE and given in a dose 0.5 kg/ ton feed.

- AFT (Aflatoxin ) tested dose was(50B, + 18.85B; + 140.3 G, + 3G.) ug,
give a total AFT 211.88 ug / kg feed.

_ Feed and water were provided ad<ibitum . Feed was formulated in

Regional center for Food and Feed to be isonitrogenous , isocaloric and

aflatoxin-free . Light was provided 24 hrs daily through out the period{ 40

days). Temperature keept to the required during broqding pericd.

The chicks were weighed individually through the experiment and body

weight { BW ) was recorded, and body weight gain { BWG) was caiculated .

Feed intake (F1) was recorded throughout the pericds on a group basis.

Feed intake and feed conversion ( FC) ratio { unit feed / unit gain } were

talculated. Litter from each group was collected, weighed, and dried.

Aflatoxin production and assessment:

B Aflatoxin production was carried out according to Davis et al., {1566)
usmg liquid yeast medium and Aspergillus Flavus strain (NRRL 3145), The
media which contain detectable amount of aflatoxin was mixed well with the
basal diet to get the aflatoxin - contaminated diet.

Aflatoxin in liquid medium , diet , fissues and iitter were determired
according to Roos et al,(1997) and A.O.A.C (2005) using HPLC technique (
Agillent 1100 Series U.S.A. with column C18 Lichrospher 100 RP-18 Sum x
25 cm).

Micro- and macro-elements assessment:

Assessment of micro-elements Al , As, Cd , Pd , Se , Cu, Fe ,Mn,

Zn and macro-elements k , Na ,Mg were determined in both breast and

thigh muscles, and liver tissues according to Agemian ef al,, (1980) ., using

iCP- OE Plasma , optima DV 2000,

Statistical analysis :

Statistical analysis was carried out according to Heath (1995) in one
way analysis of variance. Data represented as means ¢ 8D, for n = 3 .The

difference was considered significant only at P. < 0.05.
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RESULTS AND DISCUSSION

The effect of feeding aflatoxin contaminated diet singly or in
combination with the detoxificated tested materials , on broiler performance
are illustrated in Tables ( 1- 4 ) and Figures( 1- 4 ).

As it is evident from Table (1) and Figure (1) , which represented the
effect during starter period, no significant changes was recorded , except
group 8 (control +v + HSCAS + YCW ) which showing significant depression
in all tested parameter in contrast with most of ather groups .

Table(1) & Fig.(1) : Effect of Aflatoxin and tested materials on Broiler
performance ( starter period) of different groups

Performance parameter
Groups BW __BWG Fi FC

1 334.44 £ 15037 287 + 8.16 3/ 12777 1233+ .05°

2 32544 = 2177 280,67 £ 8.39 35167+ 764" 1.247 £ .0B4°
{ 3 330 £ 26.45° 310.33 + 17.04 240.67+8.96° 1.17 + 053
& 346,33 + 14.84 31333 2517 3/0+40%" | 1.173 & .048

& 3202 20° 27433 £ 16.77 7 335157 | 1.183+0.18

8 34444 + 13.88 | 304.33 £ 1385 332+1916" | 1.173 =.025
| 343.33 £ 2517 ° 286+ 15.017 32767 £25.52 ™ | 11432 051 |
L8 293 £ 11.26 | 263.33% 15.28 ' [276.67=15.28 " 1.063%.031 = ]

Data expressed as meantSD , means within the same column are labeled (superscript
na.) with the groupis) no. which they significantly (p<.05) different with it

LR LR

| |

Growing period data were recorded in Table (2) and represented in
Figure (2). Data recorded revealed no clear pattern of changes was recorded
in this stage in all groups , however , treated groups { 5.6,7.8 ) showing
significant elevation in some recorded parameter , that in contrast with each

other or with control groups. That elevation was very clear in group 7 in BWG
and F1 , that in contrast with major of the groups .
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Table(2) & Fig.(2) : Effect of Aflatoxin and tested materials on Broiler
performance ( grower period) of different groups

Performance parameter
Groups BW —_BWG Fi e |
1 1082.81 = 30.24 757 + 23.388 ™ 1413+ 1473 " 1.84x 095 |
2 102566 +£ 57.6 730t 21,795 1436.667 = 20817 | 1.533 & .049
3 1088 + 34.83 T44 66 + 254 1423 +3436°° |188=.026°"
4 1101667+ 4482 7] 76133311027 1402.67 £15 - * 1,833 .059 |
5 1089 +33.51 | 7eesa7 +33 511 2] 142367+152 7 [ 1.75: .04 7
i i 1081.444 + 32.14 75077743214 > 142133 £13.55 " 191 0597
T 1107.11 + 46.81 =" | 803,657 £20.13 ~8 | 145037+ 13.33 of | 1812 .01"
] 1028.007 24.44 " | 7353732 21,891~ | 133541692 23" |1 78+ 037 ©
Data expressed as meantSD , means within the same column are labeled [superscript

no.) with the group(s) no. which they significantly (p<.05) different with it

@m| FC% * 100)

In finisher period (Table 3 and Figure 3) , the unspecific changeable
pattern was continued , but the most noticeable record was that, no
significant change in FC was recorded among all groups . The group 2
which treated with HSCAS only showing significant depletion in both BWG
and F| ratio , while that treated with it in AFT- contaminated diet showing
significaint elevation . The same significant elevation was recorded in groups
3,7 (which treated with YCW ) in BW BWG and FIi ratios .

Data calculated for entire period revealed the same pattern of
changes as in finisher period. The groups 2 6 8 which treated with HSCAS
singly or in-combination with YCW showing significant depletion in BW ,
BWG and FI ratios that in contrast with control groups. In group 7 , which
treated with YCW |, the previous ratios were significantly elevated .

The main aflatoxin action mechanism is the reduction on the function
of liver, primarily inhibition of the synthesis of proteins. The lipidic metabolism
is also affected (Hussein and Brasel, 2001) due to the reduction on enzymes
synthesis and activity, mainly in chronic exposures. In 1970 Joffe concluded
that 6,650 ppb is the minimum aflatoxin dose that can significantly reduce the
weight gain in poults during the first 21 days. Hamilton et al. (1872) found
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that 250 ppb is the minimum concentration that can significantly affect BW
gain in turkeys. AFE; in a dose 2500 ppb significantly decreased BW of 3
weeks old broiler chicks (Scheideler , 1893). Broiler chickens poisoned with
3,000 ppb of aflatoxins showed a reduction of 37% and 27% in BW when
compared with the control group at 21 and 42 days old respectively
(Glacomini et al, 2006). In Growing Local Chickens received a basal diet
contaminated with 1000 ppb AFB,; high levels of AFB, - residues were
detected in tissues and liver of it (Hassan , 20068). The same dose reduced
BWG of Local Laying Hen (Ali ef al. , 2006). In turkeys , Rauber ef a/.(2007)
found that animals received 20C ppb of aflatoxing or more (500, and 1,000)
had a significant lower welght gain . They added that turkey poultsare 3 to 6
times more sensitive to aflatoxins than broilers. All the previous speculation
can explain , in part , the insignificant change in performance parameter
which recorded herein in contrel pesitive group {group 5) and other AFT-
treated groups. !

Table (3) & Fig(3): Effect of Aflatoxin and tested materials on Broiler
perfoarmance ( finisher period) of different groups

ERE w7 - Performance parameatsr il |
Croups | EW [ BWG Fl FC
| 174121003 | G226GT£10.66 ~ | 13s4887 1277 o | 2117 %.104
{2 |1656.333 2 31.77 " | GB1 +10.15 "~ 1282893 £ q0.79s MA0eTe | 2 23+ 061
[ 3 T1786887+20817 % | 84933+ 11.015 - " 1340107 2.046 + 058
4 | 165233 +161.27 B10 + B.718 = 1356567 £ 15257~ | 2136 + 128
] 1733348 525.333+21.9397 [ 1345887 +18267 7 | 200 & 081
8 1726.777 £ 1542 E11+16.522™ | 1371667 + 10408~ 1+ | 2163 148
_____ 7 _ 117693331 43.143 = | 647.513 £ 12.238 " | 1318,333 £ 16.773 '~ | 2.057  .151
8 | 1pE3+ 7858 B24.333+12.503% | 1s04c67st2585 " | 211 |

Data sxpressed as meant5D , means within the same column are labeled {superscript
no.) with the group(s) no. which they significantly (p<.05) different with It
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Table(4) & Fig(4) : Effect of Aflatoxin and tested materials on Broiler
performance ( entire period) of different groups

| % Performance parameter
Groups EW T EWG Fl FC
1 1737.077 £1548 " | 1711.867 £ 16.07 =~ 3135867 £30.92 1,842 0217
z 1675 £ 25.9 o 118335687 & 14,041 | 3048.333 & 25.044 o0 | .88 & 062
: 1780 + 14.83 77 1714.67 £ 13.06 7 3104.333£ 19387 1,826 £ .055
4 1752 + 17.211 1708330 £ 14.33 & 3142 667 + 19.34 1.836 £ 032
E | 17eB:1668 = 1721867 £ 13522 °0 | 3120218 + 18.301 = 1844 044
E 1726882 £ 10,265 ' | 1686.041 £ 13.042 757 | 3143 843 £15.131 1.85 056
| 1TB4.667 £ 15.111 =0 | 1745 13.228 0 310011 £18.83 ° 1,77 & 003 =
Rl | 16268.007 £ 10,503 ' | 16253933 £ 21,061 "o | 2032 £ 27,7 e 1.8 .05

Data expressed as meantSD , means within the same column are labeled (superscript
no.) with the group(s) no. which they significantly (p<.05) different with it )

1

In the present study, the addition of both detoxifier materals to the
contaminated diet induced some unexpected negative changes in broiler
performance.

Hydrated Aluminosilicates of alkali and alkaline earth cations, having
infinite , three -dimensional structure . they are further characterized by an
ability to lose and gain water reversibly and to exchange constituent cations (
Mumpton and Fishman , 1977). Bonding between AFT and Aluminosilicates
appears to be in the furan rings. Other possible bondingis with the two
oxygen in the coumarin ring of AFT and interlayer cations or their associated
water molecules. Evidence of octahedral Fe in smectite and amorphous silica
in the clays both indicate greater AFT adsorption potential. Other smectites
with spectral absorption indicating predominantly Al in the octahedral
positions adsorbed less AfB, (Tenorio Arvide ef al., 2008 ).The binding ability
mainly appear to be pH -dependant ( Ledoux et al.,, 1999 ) .

Saccharomyces cerevisiae , yeast cell wall (YCW), components have
been used in animal feeding since the last decades (Hooge, 2004; Rosen,
2007). Their inclusion in broiler diets has resulted in improvements of animal
productivity, which was aftributed to physiological effects on intestinal
digestive mucosa (Santin ef al, 2001; Zhang ef al., 2005; Baurhoo et al,
2007). However, the mode of action of YCW products in broiler chicken diets
is not well understood and the characteristics of YCW products have been
poorly defined. Typically, commercial YCW are composed of 30 to 60%
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polysaccharides (15 to 30% of B-1, 3/1, 6-glucan and 15 to 30% of mannan
sugar polymers), 15 to 30% proteins, 5 to 20% lipids, and no more than 5% of
chitin (Aguilar-Uscanga and Frangois, 2003; Eurasyp, 2007} Most of the
protein is inked to the mannanoligosaccharides (MOS) and is referred to as
the mannoprotein complex. in the digestive tract of animals, MOS present in
YCW could act as high-affinity legends, with the potential benefit of offering a
competitive binding site for pathogenic bacteria mannose-specific type-1
fimbriae (Spring et af., 2000). In lactating caws , Battacone ef al.,{ 2009)
cited that the addition of a yeast that was not specifically manufactured as a
mycotoxin-sequestering agent did not reduce the transfer of AFM1 from feed
into milk,

In the present investigation |, It is clear that the low tested dase of
aflatoxin  (211.88 ppb} didn't significanily affect the tested performance
parameters. The adcition of HSCAS and YCW didn't improve feed efficiency
where the groups which treated with HSCAS singly or in~-combination with
YCW in AFT-contaminated diet showing significant depletion in 8W , BWG
and F! rafios . that in contrast with control groups. The previous ratios
significantly elevated in the group treated with YCW in AFT-contaminated
diet. The reason for this unexpecied action is unknown but may be due to
difference in strain of chicken , duration of feeding , type of silicate ,
composition of the basal diet, levels of sub-clinical disease, or other factors,
tome or all of these factors plus others unknown factors could possibly
contribute to the unexpected cbserved action.

The effect of feeding aflatoxin contaminated diet singly or in
combination with the detoxificated tested materials , on broiler liver weight
and mortality rate of different groups are illustrated in Table (5) and Figure
{5). Data recorded ravealed that liver weights of groups 3(contrel v + YCW)
S(controi+ve) |7 {control +v  + YCW ) significantly decreased in relation to
other remaining groups. Two of the previous groups (3,7) were treated with
YCW ( without and with AFT } ,while the remaining group is the group which
treated with AFT only . The depletion rate was about 23%. Data recorded
revealed also no mortality in the first three groups. On the other hand | the
highest mortality rate was recorded in group 5 ( contral +ve ) and group §
which treated with AFT HSCAS and YCW .The remaining recorded mortality
rate were moderate.

A diet containing 400 mg/kg AFB1 severely affected body and
reiative liver weights in turkeys, while chickens showed no effect at this
dietary concentration (Leeson ef al, 1985). Liver relative weight was
significantly increased only in birds that received 1,000 ppb
of aftatoxins(Rauber et &/,2007). They aiso added that, mortality in their
experiment was ahbout 10.1%. However, treatments that showed higher
mortality were those that received 200 (18.7%),500 (8.3%), and 1,000
{37.5%) ppb of aflatoxins, and they concluded that, mortality indexhad a
strong correlation with aftatoxin doses.
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Table(5) & Fig.(5): Effect of Aflatoxin and tested materials on Broiler
liver weight and mortality rate of different groups

Groups Liver weight Mortality
1 5 1 _.Daa * 31 1 39 Sl ﬂ 5016
2 53.667 + 4.384 ™' g oETE
3 46 + 4 TIAEE 0 TSETE
4 534 +2.425 ™ 1333 2 .57 2558
5 43.633 £ 0.577 "< "EE ek
6 52.667 +0.577 " 120 570
T 45 667 + 1.528 "0 110 ZeE
8 54.633+2.315 ™' 23334 58 0

Data expressed as meantSD , means within the same column are labeled {sﬁpﬂu:ript
no.} with the group(s) no. which they significantly (p<.05) different with it
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The elevation in body weight gain concomitant with decreased in
liver weight which recorded herein in groups 3,7 which treated with YCW may
regarded to unknown mode of action for YCW products in broiler chickan .

Residue of aflatoxin in litter of broiler of different tested groups is
illustrated in Table (6) and Figure(g). As it is evident from data recorded that |
the litter of broiler fed on aflatoxin free diet is free from aflatoxin residue,
while the litter of broiler fed on AFT- contaminated diet containing variable
levels of AFT- residue . AFT- residue levels in the previous groups were
significantly differ. The highest level was in group 6 which treated with
HSCAS singly ( 996.83 pg/kg dry matter) , while the lowest was in group 7 ,
which treated with YCW only ( 108.033 pg/kg dry matter). The residue in
litter of group 7 , which treated with the mixture of both (HSCAS + YCW ) was
moderate (331.7 ug/kg dry matter). This result strongly confirm the previous
speculation which mentioned herein about the nature and mode of action of
the tested detoxifier materials.
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Table( 6 ) & Fig( 6 ) : Residue of Aflatoxin in litter { pglkg dry matter ) of Broiler of different tested groups
Type of Aflatoxin
Group AFB, AFB; AFG, AFGg Total AFT
1 0 ST u?.ﬂ.;.u 0 S, .0 0 LR 0 BE.T 8
2 ﬁ TETH D SETE o U BB T H 0 BF y EETHEH
3 0 TETH 0 SETH 0 SETE B o i 0 5E.TH
4 0>oe 0o 0 oETE T TEALE
3 24+ 2 TIIAETE 3.4 2046 TG 1o 53685 + 32 346 1._'_'a.¥.u.r.n.s 0 BE 587.333 + 32.57. TIIaETE
3 13.033 £ 2,196 27F [10.333 £ 2,517 -~ | 048,853 + 42.947 " * |3 496+ 906 " [996.833 £ 105.04 T
7 | 39332 403 % |13352+2.426 ~ 0| 89.267 £6.133 0> 108.033 & 7.027 1-08e
B 18,733 + 4.026 1234387 | 40 167 £ 2.35 TIIRE 1 3162 + 22 103 TZTASET g2y BOB 2 8T | 331.7 + 28.446 12 anET

Data expressed as meant5D , means within the same column are labeled (superscript no.) with the group(s) no. which they significantly
{p<.05) different with it
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In an experiment, 25 Hy-Line W-36 hens, in their second production
stage, 121 weeks old, were distributed in 3 groups placed in individual cages
and 1 ration of 250 g of feed was given to each hen daily. Nine hens of the
control group werefed with clean feed, without AFB,;; the other 2
experimental groups, with 8 hens each, were fed with 2 AFEB,
concentrations; 30 and 500 pg kg‘1 n htter samples therewere significant
differences for AFG; in the 500 pg kg group. Poultry litter had traces of
AFM;, AFM,, AFP,, and AFL with no significant differences among treatmenis
( Cortes ot al., 2010).They also added that, aflatoxin B, prevalence in litter
samples can cause dainages in livestock because this mycotoxin reduces the
digestibility of ruminant feed up to 67%.

On the other hand ,the residue of of micro-elements Al , As, Sd, Pd |

e , Cu, Fe Mn, Zn and macro-elemenis k , Na Mg in broiler litter of
different tested groups were iilustrated in Table (7) and Figure(7). As it is
gvident from data recorded that, Al levels increased significantly in litter cf
groups 6,7,8 which treated with AFT- treated ,and both detoxifier materials |
singly or in combination . Also ,in litter of groups €,8 which treated with
HSCAS |, Significant high levels of zn , k and Na were recorded. The addition
of both detoxn‘ier io feed , elevate levei of Se in broiler litter.

There is a lack age in the information available about the effect of AFT
or the detoxifier materials such as HSCAS or YCW on the paitern of metal in
poultry meat and litter. The major route of entry of most elements into and out
the body is through the diet (Surtipanti ef a/ ,2001). In the shadow of this, with
the fact thai HSCAS have ability to lose and gain water , and {2 exchange
constitvent cations { Mumpton and Fishman , 1977 } , beside the unknown
mode of action of YCW products in broiler | the disturbance in the levels of
different metals in broiler latter of different groups can expiained .

The present study concluded that, no clear improvements in the {ested
parameters were recorded after the the contaminated diets wers
incorporated with the recommended dose of HSCAS and YCW | singly or in
combination ,during aflatoxicosis. It alse |, in part , focused the unwanted
behavioral of adsorbents in animal production, and submitted that the using
of this materials in animal feed must he restricted, because of its unknown
action , as well as its indirect dangerous effect in livestock.
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Table( 7 ) & Fig( 7 ) : Residue of some elements in Litter of Broiler of different tested groups

Type and it ofslements
Nio-elermeris] g/ b iy mresies) Itaryoelarmentsighg Dy mater)
[ Al As d Fb S Cu Fa Mn Zn K Ha [
AT | T 000 | ms e | oo BREH) T4 | #8 S | 20 | 0 | 318 000
1 18152 3415 | #0 400 | 00w +77 =305 L4578 L5 +218 088 | #0
L ke L T T T T L T ) VAT | 36007 2077 | 4™ | 51a™ | om
2 5103 +1215 +0 +200 + 006 +10.36 T2 +4273 + 4648 3 078 2]
el e | 0D | ST | 02T | e BaAE" WIT | mIT | marT | am® | oo
3 1702 +i450 | 10 £246 +0067 +1847 +15808 +4TH1 + 5045 +552 043 | 20
POl hd BIBET | 00 | 006 034 = | 73820 o BT | 40BTE | W | amT | oo
4 +E256 +1106 5] 18 +0052 *+1258 +21513 £4817 +3046 +340 #0890 £0
FYTE hid mm® | oo P 0475 | maze) AT 4637 | 4BEITT | 1a46T® | ame® | Qoo
5 R +A20 0 15 +0100 187 +28387 | 441 +1004 +2%0) £048 | 40
2™ | wyee | oo 557 ET | 7B | BmmT | SR | aBETT | amer | A6 | am
[ +107.18 +254 +0 +18 + 006 +079 + A9 pac:lis] +4029 +586 +031 +0
&wE™ | o | age ams™ | sa 1B M0 | 1BmT | a7 | 3w | ol
7 110817 1176 | =0 +078 +0008 +1675 +2002 + 5085 +2317 +451 +057 | +0
Bm™ | e | R b o™ | s 1274440 4E° | 53 AT [ 4900 | 000
a8 118 +3617 0 072 +001 + 1541 +368.57 +4861 +4127 +506 +067 +0
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