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Table 1- Ingredient and chemical composition of basal diet (% of Dry matter)

sl 321 Sade
Composition ingredient Amount
dxig )Mw 50
Alfalfa silage
o Olwl 5> 13
Barley grain, rolled
W) uL.uI k.)).) 10
Corn grain, ground
Soybean meal, solv, 44% Crude protein
pAS g 4
Wheat bran
Ay o35 Alls 6
Cotton seed meal solvent
Ay o5 7
Cottonseed whole with lint
Sos
0.5

Salt
Orelizg g (Fdme dlgo JoSe 05
Mineral and vitamin supplements
Chemical composition
Peofan 22.2
Crude protein
PB w2 35
Crude fatty
u‘”’ °'\"’?“" 2 J?’l’“’ )""5 34.6
NDF
(5"'“‘"] °A""9"" 2 J?‘b“’ )'“3 23.4
ADF
\)"“9 )“’ c")’\ft‘z’ﬁ)f 35

1
NFC
(St esle 25518 > Jo3lSe) | pudlio 16 o555 253

Metabolizable energy? (MJ kg DM™)

(RSB duoy3 + Pl o2 do)d + Pl (TS Doy + (5 g 5 glowe jud) Vo b b Slydengy S
Pl gy oA H{glisSil el YF 5l e (Kts oole p S dka Voo il ds)) S5 g glime <NV + VBN e (S5 ool p SRS 5 JpilKe) meadprlio JB (5551 T
((1059) S5 /AN + (33) sy +/YY + (1:03)
! NFC= 100 — (NDF+ CP + EE + Ash)
2 Metabolizable energy (MJ kg DM™1)=1.06 + 0.157 GP + 0.084 CP + 0.22 CF - 0.081 XA
(CP = Crude protein (%), XA = Ash (%), CF= Crude fiber (%) and GP= Gas production after 24 h incubation (ml 200 mg DM™1)).
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Figure 1- Effect of aflatoxin B, absorbents on extent of gas production in vitro after 72 h incubation
Combined form 1: 0.5 % Bentonite + 0.4 % Activated charcoal + 0.1 % Yeast

Combined form 2: 0.4 % Bentonite + 0.45 % Activated charcoal + 0.15 % Yeast
Combined form 3: 0.3 % Bentonite + 0.5 % Activated charcoal + 0.2 % Yeast

\O%Mbjﬁl Celw VY (ol 50 colb cuis b o 58 0 )y O‘)'.:.A 9, 2 B, W.Sy)’lsi Galiseo glaodls ).»415 -y Jg.\é

Table 2- Effect of different absorbents of aflatoxin B, on gas production parameters in vitro after 72 h incubation®

o (b) ;5 Mg ylaie () 8 Mg &
Treatment Cumulative gas production Gas production rate
wald 172.9° 0.084¢
Control
)b gty _ 218.6° 0.0103°
Commercial bentonite
Jbs e _ 215.1° 0.099°
Activated bentonite
J= of 2005 0.097"
Activated charcoal
re 194.8° 0.089°
Yeast
Y .

\ .

S 192.6° 0.086

Combined form 1
Y . .

Vet 197.0° 0.085°
Combined form 2
¥ . .

VoS5 e \ 195.4° 0.084¢
Combined form 3
P-value <0.0001 <0.0001
SEM 42 0.001

(P<e1+0) aisbpo jlosien 3V chls alin pé By b g o (slacpSila
oS daoyd [N+ Jled )S doyd I+ Sy duoyd </ i
o3 103 <N + b S oy +[FD + Sy oyd /¥ T
oS duoyd /Y + Jled )S duoyd /0 + Cudgiy duoyd N
! Means within same column with different superscripts differ (P<0.05).
2 Bentonite + Activated charcoal + Yeast (0.5 + 0.4 + 0.1 percent)
3 Bentonite + Activated charcoal + Yeast (0.4 + 0.45 + 0.15 percent)
* Bentonite + Activated charcoal + Yeast (0.3 + 0.5 + 0.2 percent)
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Table 3- Effect of different absorbents of aflatoxin B, on dry matter digestibility, rumen fluid pH and ammonia nitrogen
concentration after 72 h incubation®

o pan Cobld Sbgel 059
Treatment Degradability Ammonia nitrogen pH
2l 58.7" 29.7% 6.69°
Control
)b ity _ 78.7% 27.7° 6.79°
Commercial bentonite
b g _ 78.03° 27.1° 6.80°
Activated bentonite
J= o 73.6° 24,5° 6.75°
Activated charcoal
o 71.4° 21.79 6.749
Yeast
¥ L

VoA 69.2 18.7° 6.69°
Combined form 1
Y . .

Yesset 61.5° 17.6' 6679
Combined form 2
¥ . .

Ve ses 62.2° 18.2° 6.68"
Combined form 3
P-value <0.0001 <0.0001 <0.0001
SEM 0.62 0.23 0.003
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! Means within same column with different superscripts differ (P<0.05).

2 Bentonite + Activated charcoal + Yeast (0.5 + 0.4 + 0.1 percent)
% Bentonite + Activated charcoal + Yeast (0.4 + 0.45 + 0.15 percent)
* Bentonite + Activated charcoal + Yeast (0.3 + 0.5 + 0.2 percent)
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Table 4- Effect of different absorbents of aflatoxin B; on parameters estimated from in vitro gas production after 72
h incubation®

JONY Sl odle pin colls pedgalio JB (53] 75550668 oy ol
Treatment OMD? ME?® SCFA*
ls 524.39° 9.07° 0.674°
Control
&b cusiy 607.53% 10.342 0.897%
Commercial bentonite
b coigiy 599.08% 10.212 0.8752
Activated bentonite
s - 577.12° 9.88" 0.816°
Jueb op)S
Activated charcoal
oS 557.91°¢ 9.58° 0.764°
Yeast
N S5 e 551.79° 9.49° 0.748°
Combined form1°
Ty S5 ey 558.55° 9.59° 0.766°
Combined form2 8
Y S e 555.38° 9.55° 0.757°
Combined form3”
P-value <0.0001 <0.0001 <0.0001
SEM 6.1 0.27 0.07
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! Means within same column with different superscripts differ (P<0.05).
2 Organic matter digestibility’  Metabolizable energy, * Short- chain fatty acids.
® Bentonite + Activated charcoal + Yeast (0.5 + 0.4 + 0.1 percent)
® Bentonite + Activated charcoal + Yeast (0.4 + 0.45 + 0.15 percent)
" Bentonite + Activated charcoal + Yeast (0.3 + 0.5 + 0.2 percent)
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Introduction Aflatoxins (AF) as secondary metabolites are produced by Aspergillus flavus and Aspergillus
parasiticus. The most abundant aflatoxin B; (AFB;) is toxic and carcinogenic to humans and animals. Utilization
of mycotoxin adsorbents are noted as the most practical methods for protection of feed ingredients. The purpose
of this study was to investigate the effect of organic and inorganic adsorbents for the adsorption of AFB; and its
effects on dry matter digestibility and rumen fermentation characteristics.

Materials and Methods The experimental diet was a mixture of alfalfa silage and concentrate. Procedure of
in vitro batch culture was performed according to the Menke and Steingass procedure. In an anaerobic
condition, 30 ml of buffered rumen fluid was dispensed with pipetor pump into a 120-ml serum bottle containing
0.5 g DM of the experimental diet. The content of each bottle was contaminated with 0.5 ppm AFB;.
Experimental treatments were: the control diet, commercial bentonite, activated bentonite, activated charcoal, the
cell wall of Saccharomyces serevisia with 75% purity, bentonite + activated charcoal + yeast, (0.5 + 0.4 + 0.1
percent), bentonite + activated charcoal + yeast, (0.4 + 0.45 + 0.15 percent) and , bentonite + activated charcoal
+ yeast(0.3 + 0.5 + 0.2 percent) The amount of absorbents for all treatments was 1% of the experimental diets.
Al bottles were purged with anaerobic CO,, sealed with rubber stoppers and placed in a shaking water bath for
72 h at 38.6 degree centigrade. The amount of produced gas was recorded at 2, 4, 6, 8, 12, 16, 24, 48 and 72 h of
the incubation. At the end of incubation, all the bottles were transferred to refrigerator to stop fermentation, and
then opened. After pH measurements 2-ml sample of each filtrate bottle was taken and frozen at 20 degree
centigrade after acidification with 2-ml of 0.2 N HCI. The biomass residues were centrifuged at 1000xg for 10
min at 4 degree centigrade. The supernatant in each bottle was decanted and the pellet was dried at 65 degree
centigrade to a constant weight for the determination of the residues.

Results and Discussion Absorbents addition increased the amount of produced gas in all treatments in
comparison with the control treatment significantly (P<0.0001). The similar trend was obtained for organic
matter digestibility, ME and SCFA (P<0.0001). Within the treatments bentonite was more effective (P<0.0001)
in case of the noted parameters. Jiang et al, reported the similar results following fermentation without aflatoxin
absorbent probably because the adverse effects of aflatoxin B; on microbial fermentation in the media. In
another report utilization of activated carbon and bentonite increased the rate of gas production after 72 h of
incubation significantly.

Dry matter digestibility was affected significantly (P<0.0001) by the type of adsorbent. It was concluded that
the use of bentonite was more effective in increasing dry matter digestibility compared with other adsorbents.
Similar results were reported in an experiment with bentonite added to the alfalfa silage. The aflatoxin
adsorbents addition reduced ammonia nitrogen concentration significantly (P<0.0001). Williams and Withers
demonstrated that, addition sodium bentonite to the media led to reduction in ammonia nitrogen concentration in
the rumen. In another study the activated carbon was able to absorb high levels of ammonia nitrogen first and
then it was released to the rumen gradually. The pH of rumen fluid culture was affected by the types of adsorbent
significantly (P<0.0001) reported. It was showed that bentonite addition in diets containing aflatoxin B,
significant increase pH levels than the control treatments.

Conclusion The results showed that aflatoxin B; reduced in vitro rumen fermentation characteristics
including dry matter digestibility, ammonia-N concentration, pH and produced gas significantly. For overcoming
these problems, absorbents addition mainly the activated bentonite is highly recommended.
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