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INTRODUCTION 
 

Mycotoxins of importance in poultry are mainly produced by 
the fungi genera Aspergillus, Fusarium and Penicillia, at the 
pre-harvest, harvest and in storage or during feed processing 
whenever conditions are favorable. No region of the world 
escapes these silent killers and their negative impact on poultry 
productivity and human health is enormous (Devegowda, 
2001; Devegowda and Aravind, 2002). Aflatoxins (AF) are a 
group of closely related biologically active mycotoxins 
produced by Aspergillus flavus and Aspergillus parasiticus. 
They commonly occur as natural contaminants of poultry feeds 
(Sapcota et al., 2006). Among aflatoxins, AFB1 is an 
extremely hepato-toxic and carcinogenic compound (Girish 
and Devegowda, 2006). Aflatoxin B1 is more predominantly 
found than others and is the most toxic type to poultry and 
frequently contaminates animal's feeds at low levels. The 
stability of B1 to thermal and chemical treatment increases its 
potential. Aflatoxins cause a variety of effects in poultry 
including decreased feed utilization, poor growth, egg 
production and break in immunity. Even small amounts of 
AFB1 in feeds may cause poor growth, hatchability and 
increase susceptibility to disease.  
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ABSTRACT 

Aflatoxins (AF), the toxic secondary metabolites produced by Aspergillus flavus and Aspergillus 
parasiticus, are a major concern in the poultry production. The dietary aflatoxins reduce weight gain, 
feed intake, and increase feed conversion ratio. Aflatoxicosis significantly reduced the carcass traits. 
Affected birds show poor vaccine response and low antibody titre, as both cellular and humoral 
immunities are affected .Although numerous detoxification methods have been tested, none seems 
able to fulfill the efficacy, safety, safeguarding of nutritional elements and costs requisites of a 
detoxification process. This paper reviews the detoxification methods by using esterified 
glucomannan (Mycosorb) in aflatoxicated birds 
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Aflatoxins are highly hepatotoxic, neurotoxic, teratogenic, 
carcinogenic imparting various deleterious effects on vital 
organs such as liver and kidney resulting in reductio
growth, poor feed utilization and lowering immunogenesis 
leading to mortality (Girish and Devegowda 2006 , Kubena
al, 1990). Affected birds show poor vaccine response and low 
antibody titre, as both cellular and humoral immunities are 
affected (Corrier, 1991).  
 
Extensive research has been conducted as regards to 
prevention and control of aflatoxicosis by the use of various 
chemicals or dietary supplementation of certain agents like 
nutritional, physical, chemical and biological approaches have
been proposed to detoxify mycotoxin contaminated feed and 
feedstuffshydrated sodium calcium aluminosilicate (HACAS) 
(Jindal et al., 1993). Bentonite 
(Miazzo et al., 2000), activated charcoal (AC) 
al., 1997), inorganic sorbents (Baily 
of organic acids and aluminosilicates (Mahesh 
Devegowda, 1996) have shown considerable promise in 
detoxifying aflatoxins in contaminated feeds. 
(Esterified glucomannan) extracted from the yeast
was shown to bind with aflatoxin, ochratoxin and T
individually and combined (Raju and Devegowda, 2000). 
Additions of esterified glucomannan at 0.5 or 1.0 g/kg to diets 
supplying.  
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Aflatoxins are highly hepatotoxic, neurotoxic, teratogenic, 
carcinogenic imparting various deleterious effects on vital 
organs such as liver and kidney resulting in reduction of body 
growth, poor feed utilization and lowering immunogenesis 

Girish and Devegowda 2006 , Kubena et 
1990). Affected birds show poor vaccine response and low 

antibody titre, as both cellular and humoral immunities are 

Extensive research has been conducted as regards to 
prevention and control of aflatoxicosis by the use of various 
chemicals or dietary supplementation of certain agents like 
nutritional, physical, chemical and biological approaches have 
been proposed to detoxify mycotoxin contaminated feed and 
feedstuffshydrated sodium calcium aluminosilicate (HACAS) 

. Bentonite (Rosa et al., 2001),  Zeolite 
., 2000), activated charcoal (AC) (Edrington et 
rganic sorbents (Baily et al., 1998) and a blend 

of organic acids and aluminosilicates (Mahesh and 
Devegowda, 1996) have shown considerable promise in 
detoxifying aflatoxins in contaminated feeds.  Mycosorb 
(Esterified glucomannan) extracted from the yeast cell wall 
was shown to bind with aflatoxin, ochratoxin and T-2 toxin, 
individually and combined (Raju and Devegowda, 2000). 
Additions of esterified glucomannan at 0.5 or 1.0 g/kg to diets 
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A glucan polymer product has protected swine (Swamy et al., 
2002) and broilers (Swamy et al., 2004)) against some of the 
detrimental effects of multiple mycotoxins, but without 
restoring growth rate. Yeast cell walls Cell walls derived from 
the Saccharomyces cerevisiae yeast are also used as a dietary 
mycotoxin adsorbing agent. Yeast cell walls consist almost 
entirely of proteins and carbohydrates. The carbohydrate 
fraction is composed primarily of glucose, mannose, and N-
acetyglucosamine. Glucans and mannans, the two main sugars, 
are found in about equal concentrations in Saccharomyces 
cerevisiae. Yeast mannan chains of various sizes are exposed 
on the external surface and are linked to cell wall proteins. 
 
Body weight and Weight Gain 
 
The growth depression was found to be improved when 
Mycosorb (1 g per kg) was incorporated in the aflatoxin (300 
ppb) treated groups from 3rd week onwards and the 
amelioration was found to be 63.57 per cent, @ 1 g /kg of 
Mycosorb in the diet (Wade, 2008). Mogadam and Azizpour, 
(2011) found in his study, that the addition of yeast 
glucomannan was effective on body weight gain and the 
highest result was significantly obtained compared with the 
negative control group during day 7 to 42 (P < 0.05) when 
yeast glucomannan was added at of 0.1% of feed to the AF 
containing diets. Arvind et al. (2003) reported that the 
contaminated diet (aflatoxin 168 ppb, ochratoxin 8.4 ppb, 
zearalenone 54 ppb, and T-2 toxin 32 ppb) supplemented with 
E-GM significantly countered (8.84%) the growth-depressing 
effects of the contaminated diet.  
 
Raju and Devegowda (2000) studied the influence of modified 
glucomannan (Mycosorb) on performance in broilers exposed 
to aflatoxin (0.3 mg kg-1) and reported that addition of 
Mycosorb (1 g kg-1 diet) increased body weight by 2.26%. 
Kamalzadeh et al. (2009) observed  that the  live weight of 
birds in groups given diets with 0.5, 1 and 1.5 g Mycosorb kg-
1 increased by 2.72, 6.46 and 7.44%, respectively when the 
feed contaminated with aflatoxin. Supplementation of 
glucomannan-containing yeast product (1kg/ton) to the 
aflatoxin (2mg/kg) contaminated diets significantly alleviated 
the growth depression effects, Girish and Devegowda (2006). 
Yildirim et al. (2011) observed improved weight gain in 
broilers on EGM incorporated in aflatoxin contaminated diet. 
The beneficial effects of yeast glucomannan on performance of 
broilers have been reported earlier by Raju and Devegowda 
(2000), Swamy et al. (2002), Aravind et al. (2003), Karaman 
et al. (2005) Girish and Devegowda (2004) and Basmacoglu et 
al. (2005). Although the precise mode of action of E-GM is not 
known, it is hypothesized that E-GM might trap the mycotoxin 
molecule in its glucomannan matrix and prevent toxin 
absorption from the gastrointestinal tract (Raju and 
Devegowda, 2000). These beneficial effects of Mycosorb 
might be attributed to its ability to trap the mycotoxins in the 
gastrointestinal tract (Girish and Devegowda, 2006).  
 
Feed consumption and feed efficiency    
 
The dietary addition of Mycosorb as a counteracting agent in 
aflatoxin (300 ppb) fed group improve the anorexic condition 
reflecting in higher feed consumption.  

Though ameliorative effect of dietary Mycosorb was varying, 
the best effect was observed in the groups fed @ dose 1.0 g/kg 
(Wade, 2008). Raju and Devegowda (2000) reported that 
supplementation of 1 g kg-1 Mycosorb to the diet containing 
0.3 mg aflatoxin kg-1 caused 1.6% increase in feed intake of 
broiler chicks. Similar result has been recorded by Girish and 
Devegowda (2006). Improvement of feed conversion ratio was 
observed when aflatoxin added diet was fortified with 
Mycosorb as counteracting agent (Wade.,2008). This finding is 
in agreement with Girish and Devegowda (2004). The 
beneficial effect might be due to the ability of Mycosorb to 
trap the aflatoxin irreversibly (Devegowda et al., 1998). 
Karaman et al. (2005) was observed higher feed intake (7.4%), 
body weight gain (24%) and better feed conversion ratio 
(13.7%) were obtained with 0.1% yeast glucomannan (1 g 
Mycosorb kg-1)in aflatoxin containing diet at 0.5 and 1 g kg-1. 
Arvind et al.(2003) feeding the contaminated diet also resulted 
in significant reduction in feed intake(7.11%)and poorer feed 
efficiency (2.3%). Further, supplementation of E-GM to the 
contaminated diet effectively improved feed intake (5.06%) 
and feed efficiency (3.25%). Chickens fed control diet with E-
GM performed significantly better (3.48%) than those on the 
basal diet alone. Ghahri et al. (2010) observed improved feed 
efficiency in aflatoxin containing diet, when supplemented 
with the estrified glulucomannan.Feeding broilers with diets 
containing aflatoxin (2 mg/kg) and T-2 toxin (1 mg/kg), 
significantly reduced feed intake, weight gain and feed 
efficiency. Modified glucomannan (1 kg/ton of feed) 
significantly improved body weight, feed intake, suggesting 
action against both aflatoxin and T-2 toxin.  
 
Nutrient Retention  

Dry mater (DM) retention is significantly (P<0.05) affected 
due to aflatoxicosis (Ahmed, 2005). The improvement in the 
DM retention was noticed after the dietary inclusion of 
Mycosorb(1g/kg) in aflatoxin (300ppb) fed birds (Wade,2008). 
Gogoi (2003) reported the protein retention was reduced due to 
aflatoxicosis (300 ppb) to the extent of 7 per cent. 
Wade,(2008) fortified Mycosorb(1g/kg) in the diet of aflatoxin 
fed birds and noted that the significantly (P<0.05) improve the 
protein retention. High rate of protein retention is related well 
with that of body weight gain Aflatoxicosis (300ppb) lowered 
the ether extract retention to the extent of 6.25 per cent in toxin 
alone fed group as compared to normal birds of control group. 
However, incorporation of Mycosorb (1g/kg) in the diets of 
aflatoxin fed broilers, significantly improved the ether extract 
retention.  Wade, (2008) reported no significant difference was 
observed in crude fibre (CF) retention in both aflatoxin and 
mycosorb treated group. This might be due to the fact that the 
CF digestion takes place in the caeca, which might not have 
been affected due to aflatoxicosis. However, available 
literature is limited to elucidate the matter. The dietary 
inclusion of aflatoxin in broilers significantly reduced (P<0.05) 
the calcium and phosphorus retention Bhaskar et al. (2002), 
Gogoi (2003) and Ahmed (2005). This might be due to the 
action of aflatoxin hampering the process of calcium digestion 
and absorption resulting in lower calcium and phosphorus 
retention. Reduced feed intake by the birds consuming dietary 
aflatoxin might have contributed for lower calcium and 
phosphorus retention.  
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However, when toxin fed broilers were treated with Mycosorb 
the calcium and phosphorus retention was improved and the 
value was found to be comparable with that of control group 
Wade, (2008). 

Carcass Trait  

Studies on carcass characteristics of broiler revealed that the 
dressing yield was reduced significantly (P<0.05) Ramakrishna 
et al. (2005), Churchil et al. (2001), Mani et al. (2001), 
Bhaskar et al. (2002), Gogoi (2003), Ahmed (2005) .Since the 
dietary aflatoxicosis significantly reduced the body weight of 
broilers the depression in dressed yield must have been as a 
sequence to this. However, inclusion of Mycosorb in the 
aflatoxin contaminated diet improved the dressed yield. 
Though the dressing yield among the Mycosorb fed groups 
were comparable, however, incorporation of higher dose 
(lg/kg) of this binder gave dressing yield matching to that of 
control group (Wade, 2008). Aflatoxicosis in broilers reduced 
eviscerated yield were reported by, Bhaskar et al. (2002), 
Gogoi (2003) and Ahmed (2005). Since dietary aflatoxicosis 
significantly reduced the body weight of broilers, the 
depression in eviscerated yield must have been as a consequent 
to this.Addition of Mycosorb in toxin mixed diet of boilers 
improved the condition significantly (P<0.05) and the results 
followed the same trend to that of dressed yield. The giblet 
yield increased significantly in aflatoxin (300 ppb) alone fed 
birds as compared to control group. This might be due to the 
enlargement of liver, proventriculus and gizzard which are the 
component of giblet. Similar findings were reported by Mani et 
al. (2000), Gogoi (2003), Ahmed (2005) and Sapcota et al 
(2006c,d). However, the giblet weight was corrected when the 
toxicated birds were offered Mycosorb in the diet. Among the 
Mycosorb treated groups both medium and higher doses (0.5g 
and l g/kg) showed the best amelioration reflecting in total 
counteraction (Wade, 2008) 

Conclusions  

It could be concluded that aflatoxin B1 in the broiler diet can 
influence the performance and feed efficiency, nutrient 
retention and carcass trait. The addition of a Mycosorb 
(estrified glucomanan) could significantly reestablish harmful 
effects on broilers.  

REFERENCES 
 

Ahmed, S.U. 2005. Effect of Garlic (Allium Sativum) in 
counteracting the aflatoxicosis in broilers. Thesis submitted 
to Assam Agricultural University, Jorhat. 

Arvind et al. 2001. Cited by Devegowda, G.; Murthy, T. N. K. 
and Reddy, B. N. Global mycotoxin problem: The 
biological solutions. Alltech's 16th Annual Asian-Pacific 
Lecture Tour, pp 65-79. 

Arvind, K. L., Patil, V. S., Devegowda, G., Umakantha, B. and 
Ganpule, S. P. 2003. Efficacy of esterified glucomannan to 
counteract Mycotoxicosis in naturally contaminated feed 
on performance, serum biochemical and hematological 
parameters in broilers. Poult. Sci. 82:571-576. 

Baily, R.H., Kubena, L.F., Harvey, R.B. Buckley, S.A. and 
Rottinghaus, G.E. 1998. Efficacy of various inorganic 

sorbents to reduce the toxicity of aflatoxin and T-2 toxin in 
broiler chickens. Poult. Sci., 77: 1623–1630  

Basmacioglu H., Oguz, H., Ergul, M., Col, R. and Birdane, 
Y.O. 2005. Effect of Dietary Esterified Glucomannan on 
Performance, Serum Biochemistry and Haematology in 
Broilers Exposed to Aflatoxin. Czech.  J. Anim. Sci. 50:31-
39. 

Bhaskar D., Sharma R.K., Singh, H., Chauhan, S. S. and 
Kumar, A. 2002. Effect of herbal detoxicants and liver 
stimulant on growth and nutrient utilization in broilers. 
Poultry. Punch., 18: 25-30. 

BIS 1992. Nutrient requirements of Poultry. Bureau of Indian 
Standards Manak Bhavan, New Delhi. 

Churchil, R.R., Mohan, B. and Vishwanathan, K. 2001. Effects 
of live yeast culture in alleviating the toxicity of aflatoxin 
in broiler chickens. Indian Vet. J., 78:116- 118. 

Corrier, D. E. 1991. Mycotoxins: Mechanism of immuno-
supprossor. Veterinary in Coomes. T. J., Crocothers, P. C., 
Feull, A. J. and Frances, B. J., 1966. Experimental 
detoxication of groundnut meals containing aflatoxin. 
Nature., 209: 406-407. 

Devegowda, G. 2001. Mycotoxins: Economic risks and their 
control. In: Handbook of Poultry Nutrition. (Eds. V. 
Ramasubba Reddy and Dinesh T. Bhosale) Published by 
American Soybean Association, pp. 246-260. 

Devegowda, G. and Aravind, K. L. 2002. Global mycotoxins 
problem: Biological solutions. In: proc.150th year 
celebration, Institute Superior de Agronomia., Lisbon, 
Portugal. pp. 30-45.  

Devegowda, G., Raju, M.V.L.N., Afzali, N. and Swamy, 
H.V.L.N. 1998. Mycotoxin picture worldwide: novel 
solutions for their counteraction. In: Biotechnology in the 
Feed Industry, Proceedings, of the 14th Annual Symposium. 
Lyons, T. P. and Jacques, K. A, (eds.). Nottingham 
University. Press, pp 291-255. 

Edrington, T.S., Kubena, L.F. Harvey, R.B. and Rottinghaus, 
G.E. 1997. Influence of super activated charcoal on the 
toxic effects of aflatoxin or T-2 toxins in growing broilers. 
Poult. Sci., 76: 1205–11 

Ghahri, H., Habibian, R. and Abdolah Fam, M. 2010. Effect of 
Sodium Bentonite, Mannan Oligosaccharide and Humate 
on Performance and Serum Biochemical During 
Aflatoxicosis in Broiler Chickens. Global Veterinaria, 5(2): 
129-134 

Girish, C.K. and Devegowda, G. 2004. Evaluation of modified 
glucomannan (Mycosorb) and hydrated sodium calcium 
aluminosilicate to ameliorate the individual and combined 
toxicity of aflatoxin and T-2 toxin in broiler chickens. Proc. 
Aust. Poult. Sci. Sym., 16: 126–129  

Girish, C.K. and Devegowda, G. 2006. Efficacy of 
Glucomannan-containing Yeast Product (Mycosorb) and 
Hydrated Sodium Calcium Aluminosilicate in Preventing 
the Individual and Combined Toxicity of Aflatoxin and T-2 
Toxin in Commercial Broilers. Asian-Australian J. Anim. 
Sci., 19: 877–883 

Gogoi, R. 2003. Studies on the ameliorating effect of Curcuma 
longa on aflatoxicosis in broilers. A Thesis presented to the 
Assam Agricultural University, Jorhat. 

Jindal, N., Mahipal, S. K. and Mahajan, N. K. 1993. The effect 
of hydrated calcium aluminosilicate on prevention of 
aflatoxicosis in broilers. Indian J. Anim. Sci., 63:649-652. 

 17489                                          International Journal of Current Research, Vol. 7, Issue, 06, pp.17487-17490, June, 2015 
 



Kamalzadeh, A., Hosseini, A. and Moradi. S. 2009. Effects of 
yeast glucomannan on performance of broiler chickens. Int. 
J. Agric. Biol., 11: 49–53   

Karaman, M., Basmacioglu, H., Ortatati, M. and Oguz, H. 
2005. Evaluation of the detoxifying effect of yeast 
glucomannan on aflatoxicosis in broilers as assessed by 
gross examination and histopathology. British Poult.Sci., 
46: 394–400 

Kubena, L. F., Harvey, R. B., Phillips, T. D., Huff, W. E., 
Corrier, D. E. and Rottinghaus, G. E. 1990. Efficacy of a 
hydrated sodium calcium aluminosilicate to reduce the 
toxicity of aflatoxin and T-2 toxin. Poult. Sci., 69: 1078-
1086. 

Mahesh, B. K. and Devegowda, G. 1996. Ability of aflatoxin 
binders to bind aflatoxin in contaminated poultry feeds-an 
in vitro study. XX World's Poult. Congress. New Delhi, 
India, 4: 296. 

Mani, K., Sundaresan, K. and Viswanathan, K. 2001. Effect of 
immuno modulators on the performance of broilers in 
aflatoxicosis. Indian Vet J., 78:1126-1129. 

Miazzo, R. D., Rosa, C. A. R., De Queiroz Carvalho, E. C., 
Magnoli, C., Chiacchiera, S. M., Palacio, G., Saenz, M., 
Kikot, A., Basaldela, E. and Dalcero, A. 2000. Efficacy of 
synthetic zeolite to reduce the toxicity of aflatoxin in 
broiler chicks. Poult. Sci., 79:1-6. 

Mogadam, N. and Azizpour, A. 2011. Ameliorative effect of 
glucomannan-containing yeast product (Mycosorb) and 
sodium bentonite on performance and antibody titers 
against Newcastle disease in broilers during chronic 
aflatoxicosis. African Journal of Biotechnology, Vol. 
10(75), pp. 17372-17378, 28 November, 2011.      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raju, M. V. L. N and Devegowda, G. 2000. Influence of 
esterified glucomannan on performance of organic 
morphology, serum biochemistry and haematology in 
broilers exposed to individual and combined mycotoxicosis 
(aflatoxin, ochratoxin and T2 toxin). British Poult. Sci., 41: 
640-650. 

Rosa, C.A.R., Miazzo, R. Magnoli, C. Salvano, M. 
Chiacchiera, S.M. Ferrero, S.  Saenz, M. Carvalho, E.C.Q.  
and Dalcero, A. 2001. Evaluation of the efficacy bentonite 
from the south of Argentina to ameliorate the toxic effects 
of aflatoxin in broilers. Poult. Sci., 80: 139–144. 

Sapcota, D., Islam, R. and Upadhyaya, T. N. 2006a. Dietary 
supplementation of Emblica officinalis for amelioration of 
experimental aflatoxicosis in commercial broilers. Anim. 
J.Nutr. and Fd Techol, 6: 65-71. 

Swamy, H. V. L. N. and Devegowda, G. 1998. Ability of 
Mycosorb to counteract aflatoxicosis in commercial 
broilers. Indian J. Poult. Sc., 

 Wade, M.R. 2008. Effect of using mycosorb as counteracting 
agent in  aflatoxicosis of broilers. Thesis submitted to 
Assam Agricultural University, Jorhat. 

Yildirim1 E., Yalçinkaya, I. Kanbur, M. Cinar, M. and Oruç, 
E.  2011. Effects of yeast glucomannan on performance, 
some biochemical parameters and pathological changes in 
experimental aflatoxicosis in broiler chickens. Revue Méd. 
Vét., 162, 8-9, 413-420. 

 

******* 

 17490                                            Wade and Sapcota, Aflatoxicosis in broiler chickens, amelioration with Mycosorb: A review  


