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ABSTRACT

An experiment was conducted to evaluate effects of hydrated sodium
calcium aluminosilicate (HSCAS) and aflatoxin  (AF) without or with added minerals
and vitamins on turkey performance, apparent mineral retention, tissues component
and AFB1 residues. A total number of 420 unsexed day old White Holland turkey
chicks were divided into 12 groups (5 replicates of 7 chicks each). Three factors of the
feeding program were investigated in a factorial (3x2x2) arrangement. Three levels (0,
0.5, 1%) of HSCAS and two levels (0, 1.25 ppm) of AF without or with added 0.25%
calcium (Ca), 0.13% available phosphorus (AP), 20 ppm zinc (Zn), 20 ppm
manganese (Mn} and vitamin A {1200 IU/kg) were incorporated into practical com-
soybean meal basal diet and fed from 1 to 35 days old. The results obtained indicated
that adding AF singly to basal diet showed many effects (P < 0.05 or D.01), it
decreased body gain (28%), feed intake (15%), bursa of Fabricius and thymus glands
weight (%), meat fat and glycogen contents, and blood hemoglobin, total proteins,
total lipids and cholesterol constituents. While mortality rate, feed to gain ratio, relative
liver (66%), kidneys and spleen weights, liver fat content (141%), and serum alanine
aminotransferase (ALT) and aspratate aminotransferase (AST) activities were
increased and there was AFB: residues in meat (25.4 ng/g) and liver (93.4 ng/g)
tissues for basal diet contained AF singly. inclusion of 0.5 or 1% HSCAS to AF diets
diminished and recorded similar protections about 45-74% against AF effects on
different traits cited above. While raising level of minerals and vitamin A with AF diets
had a negative effect (P<0.05) on aflatoxicosis. Inclusion of HSCAS at both levels
singly to basal diet unaltered (P < 0.05) growth performance values and tissues
component, except Zn and Mn apparent retention and their contents in tibia, toe and
liver, and also vitamin A content in liver were decreased (P <0.05 or 0.01). The
effects of 1% HSCAS were more severe (P < 0.05) than those of 0.5%, while adding
AF with HSCAS diets had not altered (P < 0.05) these effects of HSCAS. Raising level
of studied minerals and vitamin A with basal diet had negative effect, but these added
nutrients with HSCAS diets negated all adverse effects occumed by both levels of
HSCAS on Zn, Mn and vitamin A status. Both ash, Ca, P apparent retention and their
contents in tibia and serum were unaffected (P < 0.05) in the present study. It can be
conciuded that although the recommended 0.5% HSCAS for binding AF unaiterad
turkey growth performance values, raising level of some minerals and vitamins with
HSCAS diets is very essential to compensate the deficiencies of these nutrients
utilization.

Keywords: Aflatoxins, aluminosilicate, mineral and vitamin status, turkey,
performance, tissues analysis, residues.

INTRODUCTION

Aflatoxin has elicited the greatest public health concemn of all mycotoxins
because of its widespread occurrence in several grains as com which
comprises 50-60% of poultry diets (Philips ef al., 1988), in addition to the role



Qota, E. M. A.

of aflatoxins in the etiology of primary hepatocellular carcinoma has been
proved (Wiled et al, 1990). Depression 6-30% of chick growth (Smith et al,
1993; Edririgton et al, 1997; Genedy ef al., 1999), impairment of feed
efficiency (Kubena ef al, 1995, Abdelhamid ef al, 1995a), and higher
mortality rate (Edrington et al, 1993); Kubena ef al,, 1995) by aflatoxicosis
caused very high economic loses. Inhibition of metabolism and immunity
system by aflatoxicosis casues increasing liver fat 60% of dry weight (Smith
and Hamilton, 1970) which enlarged liver size 2 to 3 times occurred liver
damage (Sims et al, 1970), and decreasing the synthetic power of albumin
and globulin (Abd El-Hamid ef al, 1992). The HSCAS at 0.5% in the diets
has been shown to reduce aflatoxicosis in chickens (Scheideler, 1993; Abo-
Norage et af., 1995; Genedy ef al., 1999) and in turkey (Kubena et al.,1995).
The HSCAS binds AF in vitro (Phillips ef al., 1988; Scheideler, 1993). Thus,
the efficacy of these additives probably lies in their ability to bind AF in the
intestine, rendering the toxin unavailable for absorption (Southem ef al,
1994). The positive charge deficiencies on phyllosilicate create the potential
for sorbing positively charged or cationic compounds including minerais
(Theng, 1974). Ingestion of HSCAS to broilers does not improve skin
pigmentation (Brake, 1987) and reduce zinc utilization (Chung et al., 1990).
The sorbent additives (HSCAS) have raised questions about their effects on
utilization of some minerals and vitamins, although Chung and Baker (1990)
with P, Chung ef al., (1990) with riboftavin, dand Southern et al. (1994) with Ca
and P, have reported that HSCAS does not impair the nutrient utitization. Use
of HSCAS for AF control requires study of the possible effects of this material
on utilization of essential nutrients. The purpose of the present study was to
evaluate effects of dietary HSCAS and aflatoxins without or with added some
minerals and vitamin A during 1-35 days old on turkey growth performance,
apparent minerals retention, tissues component and AFB, residues.

MATERIALS AND METHODS

_ The present study was carried out at Mehallet Moussa Animal
Production Research Sfation during AprikMay 2002 and the chemical
analyses were partly completed at Sakha Animal Production Research
Laboratories, Animal and Poultry Research Institute, ARC, Ministry of
Agriculture. This study was designed to study the effects of HSCAS on some
mineral and vitamin status during aflatoxicosis in growing turkey.

Birds, diets and management: A total number of 420 unsexed day-old
White Holland turkey chicks were wing banded, individually weighed and
randomly distributed into 12 experimental. groups (5 replicates of 7 chicks
each). Chicks were housed, on the day of hatch, in electrically heated starting
batteries in environmentally controlled room. The treaiment groups were
randomly assigned to 60 pens (70x50x40 cm) of 5 pens per treatment. Three
factors of the feeding program were investigated in a factorial (3x2x2)
arrangement. Three levels (0, 0.5, 1%) of HSCAS and two leveis (0, 1.25
ppm) of AF without (-) or with (+) added 0.25% Ca, 0.13% AP, 20 ppm Zn, 20
ppm Mn and 1200 IU/kg of vitamin A were incorporated into practical corn-
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soybean meal diets which cover nutrient requirements of young turkey (Table
1). Diets and water were offered ad. /ib. during experimental period 1-35 days
old. Individual body weight and feed intake for each pen were measured
weekly and feed to gain ratio was calculated. Mortallty rate was recorded
dail

Pro)((:edures Aflatoxin was produced via fermentation of rice by Aspergilius
parasiticus NRRL 2999 as described by Shotwell et al. (1966) and modified
by West ef-al. (1973). Fermented rice was autoclaved, dried and ground to a
fine powder which was analyzed for its AF content by method of Nabney and
Nesbitt {(1965) as modified by Wiseman et al.(1967). Very little amount of AF
about 3 pg/kg was detected in the basal diet. The AF in rice powder was
extracted by chloroform then incorporated into basal diets and confirmed by
HPLC to provide the desired level of 1.25 mg AF per kg diet. The HSCAS is
chemical compound that contains silicon oxide (64.7%), aluminum oxide -
(15.5%), and oxides of iron, magnesium, calcium, sodium and potassium
(8.9%). It is white crystals, fine powder and purchased (12 LE/kg) from
Integrated World Enterprises Co.

Sampling and analysis: The total excreta was collected during 33-35 days
of the experiment. Feed intake was recorded starting 24 h before the
collection time and ending 24 h before the end of the collection. The excreta
samples were dried in a stainless steel oven at 60°C. At the end of the
experiment (5 weeks old), 3 turkey from each treatment having average body
weight around the treatment were slaughtered. Toe samples were obtained
by severing the middle toe through the joint between the second and third
tarsal bones from the distal end. The right and left middle toes of each
slaughtered bird were pooled, dried at 105°C to a constant weight, then
ashed at 600°C for 3 h. Right and left tibias were also collected, cleaned of ali
soft tissues, then dried, and ashed. The ash from toes and tibias was
solubilized with nitric and perchloric acids (5: 3, viv), and diets, excreta and
liver were wet acid digested with the nitric and perchloric acids mixture
(A.O.AC., 1990). Minerals content of different digested ash samples were
measured with an atomic absorption spectrophotometer (Model 5100 PC,
perkin-Elmer-Nor Walk, CT 06859-0200), then calculated on DM basis.
Protein and fat contents in dried meat and liver samples (A.0.A.C., 1990),
vitamin A (as retinol) content in fresh liver (Thompson et al., 1971), and AFB;
residues in fresh meat (breast, thigh) and liver (Stubblefield et al., 1982) were
measured. Blood hemogiobin (Kampen and Zijlestra, 1961), serum total
proteins (Henry et al, 1974), total lipids (Chiabrol and Charonnat, 1973),
cholesterol (Watson, 1960), Ca (Sendroy, 1944), P {Gomorri, 1942), alanine
aminotransferase (ALT) & aspertate aminotransferase (AST) enzymatic
activities (Reitman and Frankel, 1957) were estimated by colorimetric
methods using commercial kits. Analysis of variance was performed on data
using the General Linear Models (GLM) procedure of the Statistical Analysis
System (SAS, 1994). Significant differences among treatment means were
separated by Duncan's new multiple range test {Duncan, 1955) with 5% level
- of probability.
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Table 1. Composition of the experimental turkey diets from 1 to 35 days old.

Hydrated Sodium Calciurn aluminosilicate (HSCAS)
ingredients % 0% 0.5% 1%
Added Ca, AP, Zn, Mn, Vit. A

) (*) ) ) () )
Yellow corn 48.13 48.13 48.13 48.13 48.13 48.13
Soy been meal . 48% 34.50 34.50 34.50 34.50 34.50 34.50
Corn gluten meal , 62% $.90 9.90 9.90 9.80 9.90 9.90
Dicalcium phosphate 2.80 3.80 2.80 3.80 2.80 3.80
Limestone 1.35 1.45 1.35 1.45 1.35 1.45
Vit.+ Min. Mix'. 0.30 0.30 0.30 .30 0.30 0.30
Naci 0.30 0.30 0,30 .30 0.30 0.30
DL- methionine 0.15 0.15 0.15 0.15 0.15 .15
L-lysine 0.35 0.35 0.35 0.35 0.35 0.35
HSCAS — - 0.5 0.5 1.0 1.0
Zn S04 H,Q ( 20% Zn ) - 0.01 - 0.01 -- 0.01
Mn So,. H,0 { 20% Mn) - 0.61 — 0.01 — 0.01
Sand 2.22 1.19 1.72 0.60 1.22 0.10
Vitamin A {1200 1L/ kg} - + - + - +
Calculated values™
ME |, keal f kg 2843 2843 2843 2843 2843 2843
Meth.+Cys., % 1.06 1.06 1.06 1.06 1.06 1.06
Lysine % 1.22 1.22 1.22 1.22 1.22 1.22
Av. phosphorus (AP} %" 0.62 0.75 0.62 0.75 062 | 075
Determined values®
Crud protein , % 2711 27.11 27 11 27.11 27.11 27.11
Calcium (Ca) , % 1.20 1.45 1.20 1.45 1.20 145
Total phosphorus. (TP} ,% 0.91 1.04 0.91 1.04 0.91 1.04
Zinc (Zn) , ppm 68 88 68 88 68 88
Manganese { Mn ), ppm &1 81 61 81 61 81
Ash , % 9.11 9.1 9.06 9.10 9.12 9.09
Vitamin A, IUf kg * 6012 7105 6012 7205 6012 7205

Vitamins and minerals mixture provide per kg of diet: vit.A(as retinyl acetate), 4000 U;
vit. E (as a -tocopherol acetate), 20 IU; K;, 3 mg; Dy, 2500 ICU; Riboflavin, 10 mg; Cailcium
pantothenate, 12 mg; Niacin, 20 mg; Choline chioride, 50 mg; B2, 10 ug; B:, 3 mg;
Thiamian, 3 mg; Folic acid, 1 mg ; biotin, 0.5 mg.

Trace minerals {(mg/kg of diet): Mn, 35; Zn, 40; Fe, 35; Cu, 10; Se, 0.6; Ethoxyquin,3.
Cal:ulated values based on NRC,199%4,

*Determined ahalysis based on chemical analysis (AQAC,1990).

Yitamin A was determined according to fi¢ihod of Erdman et al. (1973).* The six diets
were contaminated or not with G&fiatoxin at 1.25 mg per kg diet to formulate 12

experimental diets .

RESULTS AND DISCUSSION

Growth performance and apparent minerals retention:

Results of turkey bedy gain, feed intake and feed to gain ratio (1-35
days old) showed similar trend and a significant impairments by AF diets
(Table 2). Adding AF singly with basal diet decreased (P < 0.01) body gain
(28%) and feed intake (15%), and increased (P < 0.05) feed to gain ratio
(19%) and mortaiity rate (to 14.3%) during 1-35 days old (Table 2). The AF
effects on growth performance values were (P < 0.05) diminished (but not
similar to controi} by inclusion of 0.5 ar 1% HSCAS to AF diets. Both levels of
HSCAS recorded similar (P < 0.09) protection about 58% for body gain and
71-73% for feed intake against effects of AF singly with basai diet.
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Table 2. Growth performance (1-35 days old) and apparent mineral
retention (33- 35 days old) of White Holland turkey as affected
hy dietary treatments fed from 1 to 35 days old

Dietary treatment’ Perfarmance (1-35 days old) Mineral retention’(33-35days oid)
Hscas| ap | $&Ap | Body | Feed | Feed: | Mort- | o, p Zn | Mn
% Zn,Mn| gain | intake [ gain ality (%) (%) (%) (%)
o | PPM ] vit A | (@) |(g/ird}| ratic | (%) ° o ° o
0 0 - 5347 | 1351° | 253 { 86 | 342 | 328 | 355° | 34.8°
0 0 + 541% | 1347 | 249° | 57 33.9 | 324 | 348" | 33.9°
0 1.25 - 283° [1153° [ 3.01* | 1423 [ 336 [ 314 | 344% | 34.9°
0 1.25 + 390° | 1165° | 2.99° | 143 | 327 | 321 | 347" | 34.7°
0.5 0 - 5387 | 1350° | 251" | 86 329 [ 312 7] 300° | 208"
0.5 0 ¥ 5367 | 1345° | 251° | 5.7 332 | 326 | 347 | 33.8°
05 | 1.25 - 470° [1298° [ 276 | 143 | 328 | 318 | 31.2° | 308°
05 | 125 + A71° | 1295" | 275" | 114 | 33.1 320 | 339° [ 34.4°
1 0 - 536° [1352° [ 252" | 88 21 | 319 [ 272° | 267
1 0 + 5387 (135071 251° | 86 334 | 318 | 346° | 33.8°
1 1.25 - 470° | 1203%° § 2.75% | 114 | 319 | 311 | 281° | 26.9°
i 1.25 + 469° | 1289° | 2.75° | 114 | 325 | 322 | 343 | 345
SEM 135 | 281 | 0.01 - 019 [ 020 | 047 [ 0.21
Significance ™ - - - NS NS * *

Means within' each column with no common siperscripts differ significantly (p<.05).
Ns=not significant . * Significant at {p<0.05). ** Significant at {p<0.01) .

'Dietary hydrated sodium calcium aluminosilicate (HSCAS), aflatoxin (AF),and added (+)
0.25% calcium (Ca), 0.13% available phosphorus {AP), 20 ppm zinc(Zn), 20ppm
manganese{Mn),and 1200{U/kg of vitamin A {Vit.A).

*Apparent retention(based on total collection from days 33 to 35) =[nutrient intake (g) -
excreted nutrient (g)l/nutrient intake (g} x 100.

Each mean represents 5 pens of 6 or 7 birds each .

A negative effect, on growth performance traits, was shown with
groups fed diets (Free AF} contained HSCAS at both levels, added minerals
and vitamin A, or both of them. Also, raising level of minerals and vitamin A in
the diets contained AF without or with HSCAS did not alter (P < 0.05) AF
effects on growth performance (Table 2). Many authors (Smith et al., 1993;
Edrington et al., 1997, Genedy et al., 1999) showed similar deteriorations in
growth performance traits by AF contaminated diets, Abdethamid et al.
(1995a) failed to control of aflatoxicosis by adding some minerals and
vitamins to AF diets. The inhibition of metabolism and immunity system by
aflatoxicosis may explain the present impairments as those observed by
Smith and Hamilton (1970}, The present results confirmed those of Kubena et
al. (1995), Abo-Norage et al. (1995) and Genedy et al. (1999). They showed
with different poultry species that adding 0.5% HSCAS to basai diet did not
differ growth performance traits, but diminished AF effects on both body gain,
feed intake and feed conversion when added to contaminated diets.
Regarding effect of dietary present treatments on apparent minerais retention
based on total coilection during 33-35 days of the experiment, it showed
different responses {Table 2). Both Ca and TP retentions did not differ among
turkey groups fed basal diet without or with present treatments. There was a
significant (P < 0.05) decrease in the apparent retention of Zn about 16 and
23%, and Mn about 14 and 24% with groups fed basal diet contained 0.5 and
1% HSCAS singly, respectively. The effects occurred by 1% HSCAS on both
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minerafs retention were (P < 0.05) more severe than those occurred by 0.5%
level. The deficiencies in both Zn and Mn utilization were negated and similar
to the control value by raising levels of Ca, AP, Zn, Mn and vitamin A in diets
contained either 0.5 or 1% HSCAS singly or with AF. Adding AF with basal
diets, or with other present treatment diets, unchanged (P < 0.05) apparent
mineral retention values during collection period 33-35 days oid (Table 2).
Similarly, the decrease utillization of Zn as a result of HSCAS ingestion was
shown also by Chung et al. (1990). The positive charge deficiencies on
phyllosiliciate, create the potentiality for sorbing positively charged or cationic
compounds as minerals may expilain their utilization deficiencies as shown by
Theng (1974). A negative response of Ca, P utilization by dietary HSCAS, in
the present study, was also shown by Chung and Baker (1990} and Southern
et al. (1994). However, the present results are not in harmony with those of
Roland et al. (1985) and Balard and Edwards {1988) with improvement of Ca
utilization, and Edwards (1988) with P utilization decrease, for diets contained
HSCAS.

Organs and glands weight and tibia physical measurements:

Data of 5 weeks old turkey relative organs and glands weight of live
weight showed a significant (P < 0.01) effect with AF diets. While those of
tibia width {mm), length (cm) and weight (%) were unaffected by dietary
treatments fed from 1 to 35 days old (Table 3). Adding AF singly to turkey
basal diet, for 5 weeks, increased (P < 0.01) relative weights of liver (66%),
kidneys (67%) and spleen {74%), and decreased those of thymus (52%) and
bursa of Fabricius (47%) glands (Table 3).-The AF effects on relative organs
and glands weight were (P < 0.01) diminished (but not similar with control) by
inclusion of HSCAS to diets contained AF without or with added minerals and
vitamins studied. Both a 5 and 1% HSCAS had similar (P < 0.05) protections,
against effects occurred by basal diet contained AF singly, on liver, about 66-
67%, and other relative organs and glands weight While inclusion of HSCAS
at both levels, raising level of studied minerals and vitamin A, or both of them
in the basal diet had negative effect (P < 0.05) on studied ergans and glands
weight. Also, studied minerals and vitamin A failed to alter AF effects on
organs and glands when they were added with diets contained AF singly or
plus HSCAS (Table 3). The present results are in agreement with those of
Giroir et al. (1991), Edrington et al. (1997} and Genedy et al. (1999) who
showed similar alterations in relative organs and glands by aftatoxicosis.
Increasing liver weight in the present study may be due to the accumulation
increase of fat in this organ , cited follow, as a result of interference of AF with
lipid metabolism as explaind by Smith and Hamilton (1970). While decreasing
bursa of Fabricius and thymus glands weight may be attributed to the
depletion of follicular lymphocytes (Abd El-Hamid et af., 1992). The protection
of HSCAS against AF effect on organs and glands was also observed by
Kubena et af. (1993), Abo-Norage et al. (1995} and Genedy et af. {1999). The
same authors also found that 0.5% HSCAS with basal diet had negative
affect on organs and glands weight. The present results confirmed those of
Abdelhamid et al. (1995a) and Ghazaiah et al. (1995) when they failed to
control aflatoxicosis by some minerals or vitamins.
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Table 3. Relative organs and glands weight of bedy weight and tibia
measurements of 5 weeks old White Holland turkey as affected
by dietary treatments fed from 1 to 35 days old .

Dietary treatment’ Organs and glands wt. (%) Tibia
HSCAS | AF | Ca, L Ap bursa . -
% ppm{ Zn,Mn | Liver [Kidneys|Spleen [Thymus|of Fab- mﬂt’h Le(;gth Wf/'f’ht
Vit . A ncius

292° 1 1.21° | 0.19° | 0.33° | 0.34° [ 5.69 7.81 0.38
280°§1.19° | 0.18° [ 0.32° | 0.34° | 573 7.89 0.37
485° [ 2.02* | 033" | 0.16° { 0.18° | 5.81 7.96 0.39
479° [ 2.04* 1 0.34° | 017° | 0.19° | 567 7.68 0.38
294° [ 1.18° ] 019° | 0.31* | 0.35° | 548 7.59 0.36
291° [ 1.21° [ 0.18° [ 0.32° [ 0.33° | 562 | 7.91 | 039
1.25 358° [ 1.70" { 029" [ 0.26" | 0.28° | 5.71 7.74 0.38
1.25 362" [168° [ 027" 027" | 027 | 569 | 769 | 037

0 295° | 1.18° ]| 0.18° | 0.33° | 0.34° | 541 7.55 0.36

0 2.92° [ 1.20° | 0.19° { 0.31° | 035° [ 5.73 7.83 0.36
1.25 356° | 169° | 0.28° [ 0.26° [029° | 580 | 779 | 039
1.25 3.63° [ 168" [ 026° | 0.25° | 0.28° | 569 7.70 0.38
SEM 009 | 0.03 [ 0001 {0002 (0003 011 0.26 | 0.002
Significance - - il - NS NS NS
Means within each column with no common superscripts differ significantly {p<.05).
Ns=not significant. **Significant at {(p<0.01).

'Dietary hydrated sedium calcium  aluminosilicate {HSCAS), aflatoxin (AF),and added (+)
0.25% calcium (Ca}, 0.13% available phosphorus(AP}, 20ppm zinc(Zn),20ppm manganese
{Mn}, and 12001U/kg of vitamin A (Vit .A)}

0
0

125
1.25

+10 ]kl |+ [+

+

ooIQia
d-*—h—-mmwmoocc
(=3

+
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Meat and liver components and their aflatoxin residues:

Results of 5 weeks old turkey meat and liver chemical analyses showed
a significant effect, except meat protein content (%) was unaltered, by dietary
treatments fed from 1 to 35 days old {Table 4). Adding AF to basal diet for 5
weeks decreased (P < 0.05) meat fat (30%) and glycogen (28%) contents,
increased (P < 0.01) liver fat {141%) content, and deposited AFB, residues
about 25.4 ng/g in meat and 93.4 ng/g in liver fresh tissues (Table 4). While
liver contents of vitamin A and Zn showed a negative response with AF singly
in the basal diet. Inclusion either 0.5 or 1% HSCHS to AF diets, negated
(similar to controf) meat fat and glycogen decreases, and alleviated (P < 0.05,
but not similar with control value) liver fatincreases and AFB, residues in
both meat and liver tissues, occurred by AF with basal diet. Both 0.5 and 1%
HSCAS recorded similar protections, against AF effects, on meat and liver
analyses. While, raising level of studied minerals and vitamin A in the AF
diets failed to alter AF effects on meat and liver analyses (Table 4). There
was a significant adverse effects occurred by HSCAS at both levels singly on
Zn and vitamin A contents in liver. Inclusion of HSCAS to basal diet
decreased liver Zn (P < 0.01) and vitamin A (P < 0.05) contents about 15.3
and 15% by 0.5% level, and about 29.3 and 26.2% by 1% HSCAS,
respectively. There was a significant difference (P < 0.05) between both
HSCAS levels effect, while AF had negative effect, on liver Zn and vitamin A
contents. The adverse effects, occurred on liver Zn and vitamin A contents by
both levels of HSCAS, were negated (similar with control value) by raising
level of studied minerals and vitamin A in the diets contained HSCAS without
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or with AF (Table 4). The present study confirmed those of thova ef af.
(1985), Ali et al. (1993) and Abdelhamid ef al. {1995b) who reported similar
aiterations in meat and liver components by aflatoxicosis. The higher fat
content in liver and its lower in meat by AF diets, which could be attributed to
inhibited RNA synthesis, caused a marked increase of fat in the liver {Smith
and Hamilton, 1970). Similarly, Trucksess et al (1983), Sova ef al. (1984)
and Hegazy and Edris (1991) detected AFB, residues in meat and liver
tissues of birds fed a contaminated diets. Increasing accumulation AFB, in
the liver than meats, in the present study, was observed also by Rizk ef af.
(1993), Abdelhamid ef al. (1995b) and Genedy et al. {1999). The protection
effect, for HSCAS on meat and liver analysis against aflatoxicosis, occurred
in the present study, was also observed by Scheideler (1993) and Genedy ef
al. (1999). The HSCAS sorbed AF seiectively during the digestive process,
which rendered most of the AF unavailable for absorption from the
gastrointestinal tract (Harvey et al, 1981). Liver Zn content was reported by
Schell and Kornegay (1994}, to be a sensitive measurements to evaluate the
Zn status. Liver vitamin A content is a far better response criterion for
assessing vitamin A status (Ames and Harris, 1956} because liver represents
about 70-90% of the body stores of vitamin A (Wolf, 1984). The present study
confirmed those of Brake (1987) with liver vitamin A content by HSCAS diets.
However, Chung ef al. (1290) failed to find a significant effect on liver vitamin
A content with dietary HSCAS.

Table 4. Meat and liver chemical analysis of 5 weeks old White Holland
turkey as affected by dietary treatments fed from 1 to 35 days

old.

Dietary treatment’ Meat analysis Liver analysis
HSCAS| AF f: :\\n':. Protein| Fat |Glycogen| AFB, | Fat |Vit.A| Zinc | AFB,
% PPm Vit,. A % % mg 1100 g°| ngly % pal/g” | walg” | nal/g
0 0 - 742 | 16.8° 223°  119.4°[187° [ 798° | =
0 0 + 739 [ 16.9° 2197 — [202°[192°]818°| -
0 1.25 - 763 [ 117° 161" 254°[468°[184° [ 78.3° [93.4°
0 1.25 + 769 | 11.8° 163" 248°]447°[179°]791° [919°7
0.5 0 - 731 [ 17.2° 225° ~- [219°[159° [67.4° | -
0.5 0 .| + 724 | 166" 2177 .| - [203°{1787[804° —
05 | 1.25 - 748 | 14.3° | 187" | 14.1° | 33.8° | 158° | 66.9° | 46.2 "
05 | 125 + 757 L1412 1917 136" 3262 176°[786° [4238°
1 ] - 752 | 16.9° 215° — t198°|138°[863°] -
1 0 + 736 | 17.4° 228° - |206°[1817}805°%] -
1 1.25 - 764 | 14.2° | 1867 122° [341° [ 14.0° [ 55.8° [ 43.1°
1 1.25 + 752 | 139 | 194® | 119°[328° 1787 [787° | 416"
SEM 076 | 0.1 1.98 046 | 080 | 0.86 { 0.88 | 0.39
Significance Ns * * * d * - ~

Means within each column with no cornmen superscripts differ significantly (p<.05).
Ns=not significant . * Significant at (p<0.05) .** Significant at (p<0.01) .

1Dietary hydrated sodium calcium aluminositicate (HSCAS), aflatoxin (AF),and added
{+} 0.25% calcium {Ca}, 0.13% available phosphorus (AP), 20 ppm zinc (Zn) ,20 ppm
manganese {Mn), and 1200 IU/kg of vitamin A (Vit .A)

? analysis on DM basis .

? Analysis on fresh basis .

= No detecting of aflatoxin g,
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Tibia and toe mineral contents:

Concentrations (%) on DM basis of ash,Ca and P in tibia , and those of ash
in toe of 5 weeks old turkey did not differ (P < 0.05) between birds fed basal diet
and those fed other diets (Table 5). There was a significant (P < 0.01) decrease
in tibia Zn either (ug/g) or (pg/tibia), tibia Mn (ug/g), and toe Zn (ug/g) contents
about 14.6, 15.4, 11 and 15.7% by inclusion of 0.5 %, and about 26, 27.5,. 26.4
and 28.8% by 1% HSCAS singly to basal diet, respectively (Table 5). There was
a significant difference (P < 0.05) between effects of 0.5 and 1% HSCAS, while
AF had a negative effect on tibia and toe analysis (Table 5). The adverse effects
occutred on tibia and toe analysis by both levels of HSCAS were negated (similar
with controi value) by raising level of studied minerais and vitamin A in the diets
contained HSCAS without or with AF (Table 5). The present study confimed
those of Chung ef al. (1990) who found that the total tibia Zn was decreased
about 5 and 14% by diets contained 0.5 and 1% HSCAS, respectively, and this
decrease in the total tibia Zn as well as Zn concentration in tibia was linear (F <
0.05) with increasing HSCAS in the diets. Aiso, the negative response of tibia Ca,
P and ash contents with diets contained 0.5 and 1% HSCAS was cbserved by
Suthern et al. (1994). However, a decrease content of tibia P (Edwards, 1988)
and tibia ash (Scheideler, 1993), and unalter total and concentration of Mn in tibia
(Chung et al., 1990, and Suthern et al., 1994), with HSCS diets, are different with
the present results. The protection effect of dietary studied minerals and vitamin
A against decreases of Zn, Mn and vitamin A contents in body tissues, in the
present study, may be due to compensate the deficiencies of these nutrient
utilization occurred by HSCAS. The present results confirmed those of Scheideler
(1993) who showed that bone ash was not affected with AF diets. However,
Abdelhamid et al (1995b) observed an increase in tibia magnesium with aflatoxic
cocks.

Table 5. Tibia and toe chemical analysis (DM basis) of 5 weeks old White Holland
turkey as affected by dietary treatments fed from 1to 35 days old.

Dietary treatment’ Tibia analysis Toe analysis
HSCAS | AF |S&AP| Ash | ca | P Zn Mn | Ash | zn
Yo PPm|" s % Y% % vg/g | pgitibial pgla % Hg/g
0 4] - 438 | 197 | 891 | 192°* 273" 4.36" 12.8 98.1°
0 Q + 446 | 203 | 9.42 | 198° 278° 4.48° 13.1 99.8°
0 1.25 - 429 | 196 | 884 | 189° 269° 4.41" 12.7 g8.7°
0 1.25 + 433 1 188 [ 9.36 | 191° 271 4.62° 13.2 99.0°
0.5 0 - 419 [ 206 | 878 [ 164° | 231° 3.88" 12.5 82.7°
0.5 0 + 437 | 187 | 9.74 | 191* 268° 459" 13.3 975"
0.5 1.25 - 42.1 173 | 894 | 166° 238" 3.86" 12.4 83.1°
0.5 1.25 + 43.8 | 181 967 | 194° 272° 4 .40° 13.1 96.9°
1 0 - 416 | 193 | 8.58 | 142 198° 3.21° 12.2 69.8°
1 4] + 440 | 179 | 9.79 | 188" 265" 4.39° 13.1 96.6°
1 1.25 - 427 | 185 | 8.61 141 197° 3.18° 12.5 68.9°
1 1.25 + 439 | 204 | 996 | 191" 268° 4.38* 13.2 98.2°
SEM 048 | 031 | 019 | 1.15 2.36 0.10 0.19 0.64
Significance Ns Ns Ns ° bl i o Ns >

Means within each column with no common superscripts differ significantly (p<.05).
Ns=not significant. **Significant at (p<0.01).

1Dic-ztary hydrated sodium calcium aluminosilicate (HSCAS), aflatoxin (AF), and added (+)
0.25% calcium (Ca), 0.13% available phosphorus (AP), 20 ppm zinc (Zn), 20 ppm
manganese (Mn), and 12001U/kg of vitamin A(Vit .A)
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Blood constituents:

Data of turkey blood hemoglobin, serum total protein, total lipids,
cholesterol, AST and ALT at 5 weeks old were influenced (P < 0.05 or 0.01)
with AF diets, while those of Ca, P constituents had negative response with
dietary studied treatment (Table 6). Adding AF singly to basal diat decreased
(P < 0.01) hemoglobin (33%), total protein (34%), total lipids (20%) and
cholesterol (36%) contents, and increased (P < 0.05) AST (38%) and ALT
(42%) activities in blood (Table 6). These AF effects on blood were alleviated
(P < 0.05, but not similar with control values) by inclusion of HSCAS with AF
diets. There was no differences (P < 0.05) between 0.5 and 1% HSCAS in
their protection effects against aflatoxicosis on blood constituents. While
inclusion of HSCAS at both levels to basal diet, and also raising levels of
studied minerals and vitamin A in the basal diet or in other treatment diets,
did not alter blood constituents value (Table 6). Similar alterations in blood
constituents by aflatoxicosis were observed also by Abo-Norage et al. (1995),
Abdelhamid et al. (1995b) and Ghazalah ef al (1995). Decreasing serum
total lipids, in the present study, may be due to the interference of AF with
lipid metabolism as those reported by Hamilton ef al. (1972) who explained
that lipid transport is inhibited some how by aflatoxicosis. Which couid
account for the accumulation of lipids in the liver and their decreases in the
serum, as a result of aflatoxicosis. While decreasing serum proteins may be
due to the decreasing of the synthetic power of albumin and giobulin in the
liver by aflatoxicosis (Abd El-Hamid et a/., 1992). The present results confirmed
also those of Kubena ef al (1995), Abo-Norage ef al. (1995) and Genedy et al.
(1999) who observed that HSCAS reduced AF effects on biood criterion.

Table 6. Blood serum constituents of 5 weeks old White Holland turkey
as affected by dietary treatments fed from 1 to 35 days old.

A T
e treamc? S AP | Hemo- Protain| T2 ool | ca P |AST| ALT
HSCAs| AF | 20" | globin '; y | tieids | | mg/ | mgr LB
% | PPm | (ot lgroomll ot b gL | ost | 100ml | 100mI
Q ] - 1261° | 466° | 7.31° | 166.8° | 12.63 | 6.28 |24.7°] 113
0 0 + 1257° ] 463° | 7217 | 1671 | 12.75 | 623 |23.3°| 10.8°
0 1.25 - 846° | 306° | 584° | 1068° | 1256 | 6.14 [34.1°| 16.0°
0 1.25 + 851° | 310° | 581°[1082°| 1260 | 634 |347°|162°
0.5 0 . 1264° | 471° [ 718° [167.7° | 12.71 | 627 |245° 111°
0.5 0 + 1255° | 460° | 7247 | 173.2° | 1258 | 639 |253° 10.6°
05 | 1.25 - 10.71° | 3.80° [ 654° [ 1376° | 1280 | 6.48 |29.75] 13.7°
05 | 1.25 + 1065 | 3.83° [ 662" [ 1382° | 1264 | 627 |30.2°] 14.2°
1 0 - 12.85° | 469° | 719° [171.0° | 1251 | 630 |234°[104°
1 0 + 1263° | 474° | 7.26° | 1686° | 1273 | B.18 [24.1° 111°
1 1.25 - 1069° | 3.82° | 6.43° | 1375° | 1242 | 626 |30.2°| 1427
1 1.25 + 1064° | 3.81° | 658" [ 138.4° | 1277 | 6.36 }20.7°| 14.6°
SEM 010 | 002 | 003 | 071 | 008 | 004 [012] 0.10
Significance - > = e Ns Ns * *

Means within each column with no common superscripts differ significantly (p<.05).
Ns=not significant . * Significant at (p<0.05) . ** Significant at (p<0.01) .

*Dietary hydrated sodium calcium aluminosilicate (HSCAS), aflatoxin (AF),and added (+)
0.25% calcium (Ca), 0.13% available phosphorus {(AP), 20 ppm zinc (Zn), 20 ppm
manganese (Mn), and 12001U/kg of vitamin A {Vit .A)
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