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Effects of Aflatoxin B1 and Yeast Cell Wall
Supplementation on the Growth Performance of
Broilers
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tested poultry diet contained more than 20 µg of
aflatoxin/kg and 100% of feed ingredient contained
aflatoxins [5]. Feeding aflatoxin contaminated feeds to
poultry affects animal health and production and causes
changes in biochemical and hematological parameters,
changes in gene expression of liver enzymes, liver damage,
kidney abnormalities, mortality, and immunosuppression,
which may enhance susceptibility to infectious diseases [69]. The adverse effects of aflatoxins vary according to the
dose, natural or pure aflatoxins, the duration of exposure,
and animal factors such as age, sex, and level of stress [1011].
There are a number of approaches that can be taken to
protect of animal from toxic effect of aflatoxins and these
involve prevention of fungal growth, and strategies to
reduce or eliminate mycotoxins from contaminated feeds,
such as physical, chemical, nutritional, and biological
techniques [12]. Nonnutritive adsorbents are most practical
approaches, which bind the mycotoxins and reduce their
absorption from the gastrointestinal tract, thus minimizing
the toxic effects in livestock [13]. Aluminosilicates, clay,
bentonite, montmorillonite, zeolite, phyllosilicates, activated
carbon, cellulose, polysaccharides in the cell walls of yeast
and bacteria such as glucomannans and peptidoglycans, and
synthetic polymers such as cholestryamine and
polyvinylpyrrolidone have been extensively studied with
varying results [14]. A polymeric glucomannan mycotoxin
adsorbent derived from the cell wall of Saccharomyces
cerevisiae has been used as a feed additive to binds aflatoxin
and prevents their absorption by the gastrointestinal tract.
Thus, the current experiment was conducted to investigate
the effects of feeding diet naturally contaminated with 1
ppm B1 aflatoxin and the ameliorative efficacy of dietary
adsorbent (modified glucomannas) on broilers.

Abstract— Aflatoxin is a worldwide problem in broiler
production and cause great economic losses and health problem in
animal and human. This study was conducted with the purpose of
evaluating the effect of aflatoxin B1 and supplementing diets with
yeast cell wall (Esterified glucomannan) on the growth
performance in broiler chickens. A total of two hundred fifty six 1d-old 308 Ross chicks were randomly assigned to 4 treatments,
with 4 pens per treatment and 16 birds for each experimental unit.
Dietary treatments included control diet, diet supplemented with
0.2% glucomannan; diet supplemented with 1 ppm aflatoxin B1
and diet supplemented with 0.2% glucomannan and 1 ppm
aflatoxin B1. Birds consumed the diets and water ad libitum. Body
Weight (BW) gain and feed intake were recorded weekly. The
results showed that compared with the control, supplementation
with glucomannan had no significant effects on body weight gain
and feed conversion ratio from d 1 to 35. Feeding contaminated
diets significantly decreased BW gains and feed intake at the entire
experimental period. Feed conversion rate (FCR) was lowest in the
group consuming the aflatoxin diet (P < 0.01). Glucomannan
supplementation did not prevent or reduce the toxic effects of
aflatoxin on feed intake, BW gains and FCR significantly.
Production index was significantly decreased after feeding
contaminated diets compared with controls. The results indicated
that glucomannan was not effective in preventing the adverse
effects of 1ppm aflatoxin B1 on performance.

Index Terms—Aflatoxin, broiler, growth performance,
yeast cell wall.
I. INTRODUCTION
Mycotoxins are secondary metabolites produced by fungi
that contaminate food or feeds in the field or during storage
[1]. It was estimated that over 25% of food/feed crops
worldwide are contaminated annually with mycotoxinproducing fungi [2], More than 500 different mycotoxins are
known. Aflatoxins, one of the most toxic groups of
mycotoxins mainly produced by strain of Aspergillus flavus,
and Aspergillus parasiticus, are a major concern in the
poultry production [3]. Aﬂatoxin produce severe economic
losses and health problems in the poultry industry because
of their toxicity and frequency of occurrence in feedstuffs
[4]. A survey from North West of Iran found that 27% of

II. MATERIAL AND METHODS
A. Aflatoxin B1 Production
Aflatoxins were produced via fermentation of rice in vitro
using Aspergilus parasiticus NRRL 2999. The sterile rice,
placed in Erlenmeyer ﬂasks, was inoculated with 2 mL of
the mold aqueous suspension containing 106 spores/ml.
Cultures were allowed to grow for 7 d at 28°C in darkness.
On the d 7 Erlenmeyer ﬂasks were autoclaved, and culture
material was dried at 40°C in an oven for 48 h. Aflatoxin B1
content in rice powder were measured using HPLC method.
The ground rice was incorporated into the basal diet to
provide 1 mg of aflatoxin B1/kg of diet.
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B. Experimental design and birds
A total of 256 1-d-old 308 Ross chicks were obtained from
a commercial hatchery and randomly distributed into four
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groups, with 4 pens per treatment and 16 birds for each
experimental unit. During the 5 week experimental period,
birds were fed the following diets: (1) control diet, (2)
control diet supplemented with 0.2% glucomannan
(Mycosorb™); (3) control diet supplemented with 1 ppm
aflatoxin B1 and (4) control diet supplemented with 0.2%
glucomannan and 1 ppm aflatoxin B1. A standard cornsoybean meal diet (basal diet) was formulated in accordance
with the specifications of Ross 308 guidelines to meet the
nutrient requirements of broilers. Diets were fed ad libitum
from d 1 until the end of the experiment. A starter diet was
given from d 1 to 14, and a grower diet was provided from d
15 to 35. Temperature and lighting regimen were in
accordance with recommendation of the commercial broiler
chickens. Feed Intake (FI), BW gain, and feed conversion
rate (FCR) was measured weekly. The control diet was a
typical commercial diet consisting of approximately 20.16%
crude protein, and 3025 ME kcal/kg.

The effects of the dietary aflatoxin B1 and glucomannan
on broiler chicks’ feed intake, average BW gain, and FCR
data in the periods of starter, and grower, and the whole trial
are presented in Table 1. It can be seen that compared with
the control, glucomannan had no significant effects on body
weight gain and feed conversion rate from 1 to 35 d.
Supplementation with glucomannan increased feed intake
and BW Gain in grower period (P< 0.05). Aflatoxin in the
diet with 1 mg of B1 per kilogram of feed showed a
significantly lower (P < 0.05) BW gain and FI and a
significantly higher FCR than the values observed for the
control groups in grower and the whole experiment periods
(P<0.05). FCR of broilers did not differ among treatments,
during the first 14 d. however the inclusion of aflatoxin B1
decreased BW gain and FI by 34 and 31% respectively
(P<0.05).
Addition of modified glucomannans into the aflatoxin
contaminated diets not alleviated the growth depression
effects in the chicken. Compared with the B1 group BW
gain, FI and feed conversion rate was not affected by
glucomannan supplementation in the periods of starter,
grower, and the whole trial. As expected, the production
index was decreased by the contaminated diets. Production
index was significantly depressed in the B1 by 51% and
GMB1 fed group by 44% (P< 0.05).

C. Statistical analysis
Data were subjected to analysis of variance by the GLM
procedure of SAS (2002, SAS Institute Inc., Cary, NC).
When the F test was significant, the means among
treatments were compared by using Duncan’s multiple range
tests. Statements of statistical significance were based on
P<0.05.

TABLE 1. EFFECTS OF AFLATOXIN B1 AND YEAST CELL WALL ON GROWTH PERFORMANCE OF BROILER CHICKENS
2

Item
1 to 14 d
FI3 (g/bird per day)
BWG3 (g/bird)
FCR3 (g/g)
15 to 35 d
FI (g/bird per day)
BWG (g/bird)
FCR (g/g)
1 to 35 d
FI (g/bird per day)
BWG (g/bird)
FCR (g/g)
Production index

Control

GM

Diet treatment1
B1

358 a
260 a
1.37

361 a
257 a
1.40

247 b
172 b
1.43

250 b
177 b
1.41

8.63
5.28
0.018

2415 b
1287 b
1.87 b

2530 a
1345 a
1.88 b

1796 c
825 c
2.17 a

1845 c
875 c
2.11 a

34.52
17.35
0.01

2773 b
1548 a
1.80 b
241 a

2892 a
1602 a
1.78 b
247 a

2044 c
998 b
2.05 a
117 b

2095 c
1052 b
1.99 a
134 b

37.80
20.01
0.034
9.30

GMB1

SEM

1

Control = basal diet; GM = basal diet + 2 g/kg Mycosorb; B1= basal diet + 1 mg/kg aflatoxin B1; GMB1= basal diet + 1 mg/kg aflatoxin B1+ 2 g/kg
Mycosorb.
2
Means within a row without a common superscript differ statistically (P < 0.05).
3
BWG = BW gain; FI = feed intake; FCR = Feed conversion rate.

IV. DISCUSSION
III. RESULT

In this study aflatoxin was chosen because it is commonly
found in Iran poultry diets [5] and when these toxins
ingested by animal can cause impair metabolism and
immune suppression which may result in increased disease
incidence and decreased production index. The presence of
aflatoxins in the diet induced a negative effect on all
performance parameters. In the present study, the toxic
effect of 1 ppm AFB1 and the ameliorative efficacy of
modified glucomanan on broilers were evaluated.
Feeding contaminated diets depressed growth and feed
intake compared to the control groups. These results agree
with those reported by Cravens et al. 2013 [15], who
reported that BW gain and FI decreased when levels of 0.75
to 1.5 mg of AFB1/kg of feed were provided. Similar results

Considerable research has been directed in animal studies
to investigate toxicity of mycotoxin. Commercially available
purified mycotoxins unusually are expensive for use in
animal feeding trials and do not represent the natural
condition of mycotoxins in the field and during storage. In
this study, the effects of natural aflatoxins were determined.
Aﬂatoxins were produced by fermentation of rice by the
NRLL 2999 strain of Aspergillus parasiticus, under stirring
and controlled temperature in our laboratory. Aflatoxin
analyses revealed that total of 481 mg of aflatoxin/kg of rice
substrate containing 81.4% aﬂatoxin B1, 2.2% aﬂatoxin B2,
0% aﬂatoxin G1, and 16.2% aﬂatoxin G2.
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were also observed by other researchers [13, 16, 17] who
reported that 1 to 5 mg/kg of dietary aflatoxin B1 induced
negative changes in both productivity and biochemical
parameters of broilers. The adverse effects of aflatoxin on
growth performance may be due to anorexia, listlessness,
impaired liver and intestinal functions, and inhibition of
protein synthesis and impaired lipogenesis, and protein/lipid
utilization mechanisms [18-20]. These results are in
disagreement with Chowdhury et al., 2005 [21] who
reported that the diet containing blends of grains naturally
contaminated with Fusarium mycotoxins failed to affect
body weight gains, feed consumption, and feed efﬁciency in
ducks.
The addition of adsorbents to contaminated feed is
considered the most promising and economical approach of
reducing aflatoxicosis in animals [17, 22]. However, the
efficacy of these adsorbents is not well understood. The
glucan-based binders have been reported to prevent the toxic
effects of mycotoxins by binding to mycotoxins during
digestion and preventing their absorption from the
gastrointestinal tract [21, 23-24]. The beneficial effects of
Polymeric glucomannan on preventing aflatoxicosis have
been shown in turkeys [25], laying hens [26], and broiler
breeders [27]. In the current study, addition of Mycosorb,
containing yeast cell wall, at 0.2% of the diet did not
ameliorate the adverse effects of AFB1. These results are
consistent with previous studies reported by Karaman et al.,
2005 [23] and Devegowda and Murthy, 2005 [24]. The lack
of efficacy of Glucomannan at the 1 mg/kg level of AFB1 is
may be due to saturation or limited binding capacity of yeast
cell walls that was used in this experiment. Similar results
were reported in dairy cows by Kutz et al. 2009 [29], with
yeast cell wall product at 0.5% of diets containing 170 µg
of AFB1 /kg of feed, not effective in reducing milk aflatoxin
M1 concentrations. The overall growth rate was statistically
similar but numerically higher in the group fed GMB1
compaired with B1 group. The results of this experiment
suggest that dietary glucomannan may need to be
supplemented at levels higher than the 0.2% used in the
current study to achieve protective effects against 1 mg/kg.
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V. CONCLUSION
[20]

In conclusion, our study clearly revealed that AFB1 in the
diet at levels of 1 mg/kg resulted in a reduced growth
performance. Addition of 0.2% Mycosorb (Glucomannan)
to the basal diet was not effective in preventing the adverse
effects of aflatoxin in broiler which warrant further
investigation.
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