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APRESENTAÇÃO

A obra ‘’Alimentos: Toxicologia e microbiologia & Química e bioquímica’’ publicada 
no formato e-book explana o olhar multidisciplinar da área de alimentos. O principal objetivo 
desse e-book foi apresentar de forma categorizada os estudos, relatos de caso e revisões 
desenvolvidas em diversas instituições de ensino e pesquisa do país, os quais transitam 
nos diversos caminhos da ciência e tecnologia de alimentos. Em todos esses trabalhos 
a linha condutora foi o aspecto relacionado a caracterização de alimentos; analise e 
parâmetros físico-químicos e microbiológicos de alimentos; desenvolvimento de novos 
produtos alimentícios, legislação dos alimentos e áreas correlatas.

Temas diversos e interessantes são, deste modo, discutidos nestes 19 capítulos 
com a proposta de fundamentar o conhecimento de acadêmicos, mestres e todos aqueles 
que de alguma forma se interessam pela área da ciência e tecnologia de alimentos e seus 
aspectos. Portanto, possuir um material científico que demonstre com dados substanciais 
de regiões específicas do país é muito relevante, assim como abordar temas atuais e de 
interesse direto da sociedade. Deste modo a obra ‘’Alimentos: Toxicologia e microbiologia & 
Química e bioquímica’’ se constitui em uma interessante ferramenta para que o leitor, tenha 
acesso a um panorama do que tem sido construído na área em nosso país.

Uma ótima leitura a todos(as)!
Carla Cristina Bauermann Brasil
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ABSTRACT: Zearalenone (ZEA), a mycotoxin 
recognized with estrogenic effects, has a 
contaminant prevalence in corn, sorghum 
and wheat, mainly being produced by fungi: 
Fusarium graminearum, and other species 
such as culmorum and tricintum. Zearalenone 
effects are estrogenic. Being swine one 
of the most sensitive animals. Gilts often 
present hyperestrogenism and manifest 
as vulvovaginitis and mammary glands 
enlargement. The objective of this study was to 
assess ZEA toxic effects in gilts, during 52 days 
period, consuming naturally contaminated 
feed, using 1200 ppb levels (ZEA) and verify 
two commercial toxin binders efficiency to 

reduce their potential detrimental effects. 24 
recently weaned gilts were selected; first seven 
days were for adaptation, then each gilt was 
assigned within one of the four experimental 
groups identified as: 1) control diet without 
ZEA, 2) positive control diet with 1,200 ppb 
of ZEA, 3) challenge diet with 1,200 ppb of 
ZEA and 1.5 kg / t of organoaluminosilicate, 4) 
challenge diet with 1,200 ppb of ZEA and 1.5 
kg / t of Aluminosilicate + yeast cell walls. The 
obtained information was analyzed through the 
statistical software SYSTAT, by the Tukey test 
where the difference of means was defined. 
The significance value was based on a p < 0.05. 
There were statistically significant differences 
in reproductive tract weight and length, vulva 
volume and cervix width between treatments. 
KEYWORDS: Zearalenone, gilts, reproduction, 
organoaluminosilicate, yeast cell walls, 
vulvovaginitis, hyperestrogenism, toxin binders.

RESUMO: A zearalenona (ZEA), micotoxina 
reconhecida com efeitos estrogênicos, tem 
prevalência de contaminantes no milho, sorgo 
e trigo, sendo produzida principalmente pelos 
fungos: Fusarium graminearum, e outras 
espécies como culmorum e tricintum. Os efeitos 
da zearalenona são estrogênicos. Sendo suíno 
um dos animais mais sensíveis. As porcas 
freqüentemente apresentam hiperestrogenismo 
e se manifestam como vulvovaginite e aumento 
das glândulas mamárias. O objetivo deste estudo 
foi avaliar os efeitos tóxicos da ZEA em marrãs, 
durante 52 dias, consumindo ração naturalmente 
contaminada, utilizando níveis de 1200 ppb 
(ZEA) e verificar a eficiência de dois ligantes 
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de toxinas comerciais para reduzir seus potenciais efeitos prejudiciais. 24 marrãs recém-
desmamadas foram selecionadas; os primeiros sete dias foram para adaptação, então cada 
porca foi designada dentro de um dos quatro grupos experimentais identificados como: 1) 
dieta controle sem ZEA, 2) dieta controle positivo com 1.200 ppb de ZEA, 3) dieta de desafio 
com 1.200 ppb de ZEA e 1,5 kg / t de organoaluminossilicato, 4) dieta de desafio com 1.200 
ppb de ZEA e 1,5 kg / t de Aluminossilicato + paredes celulares de levedura. As informações 
obtidas foram analisadas por meio do software estatístico SYSTAT, pelo teste de Tukey onde 
foi definida a diferença de médias. O valor de significância foi baseado em p <0,05. Houve 
diferenças estatisticamente significativas no peso e comprimento do trato reprodutivo, volume 
da vulva e largura do colo do útero entre os tratamentos.
PALAVRAS-CHAVE: Zearalenona, marrãs, reprodução, organoaluminossilicato, paredes 
celulares de levedura, vulvovaginite, hiperestrogenismo, aglutinantes de toxina.

INTRODUCTION
Mycotoxins contamination is a problem with serious repercussions, both economic 

and health, human and animal. The United States Council on Science and Technology 
(CAST, 2003) reported that mycotoxins have caused annual economic losses of $932 
million dollars averaged, and reported 25% of crops worldwide to be contaminated 
with fungi capable to produce mycotoxins. Most of mycotoxins that are considered 
to be important are produced by three fungi genera (Aspergillus, Fusarium and 
Penicillium); also mention mycotoxins produced by the Claviceps fungi and those 
becoming increasingly important in human health that are mycotoxins produced by 
Stachybotrys fungi. Zearalenone (ZEA) is a mycotoxin reported with estrogenic effects, 
usually prevalent in corn, wheat and sorghum. The main producing fungi is Fusarium 
graminearum, although other species also produce it, such as culmorum and tricintum, 
optimal production conditions consist in low temperatures and high levels of humidity, 
considered as fall mycotoxin produced in the field, before harvest. The estrogenic 
effects of zearalenone are manifested in the urogenital system, swine are considered 
to be the most sensitive animal species, particularly in weaning piglets, gilts and 
sows. Lesions are expressed as vulvovaginitis and enlargement of the mammary glands 
and reproductive tract. It has been reported that 1 ppm is enough to produce in gilts 
hiperestrogenism (Kurtz and Mirocha 1978). Sever cases conduce in vaginal and rectal 
prolapse. (Cast, 2003).

Chemical methods that have been used to reduce mycotoxin contamination have 
no practical effect in the livestock industry. Grain cleaning is recommended, however, 
partially reduce contamination. Aluminosilicates inclusion has not shown to be efficient in 
reducing ZEA problem, reason why, many different types of mixtures of aluminosilicates 
with organic compounds have been developed (high molecular weight polymers, 
enzymes, enzymeproducing microorganisms, cell wall polymers), However, available 
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products in the market with such compound have shown different drawbacks against 
ZEA. (Research & Marketing press 2020).

Therefore, another alternative is the development of partially substituted 
organoaluminosilicates, which are chemical compounds formed through reaction of 
specific aluminosilicates with organic compounds, adsorption capacity increase, due 
that is based on the ability to adsorb polar and less -polar compounds, as the case with 
ZEA. An additional feature of these adsorbents is that they are harmless and can 
easily incorporated into finished foods. Mallmann et al., 2005; Fierro et al., 2005-2006, 
demonstrated the effectiveness of a commercial organoaluminosilicate (completely 
substituted) in gilts, intoxicated with 2,000 ppb of ZEA. It is also mentioned that esterified 
glucomannan-based low inclusion level mycotoxin adsorbent products based with 
yeast cell walls (Saccharomyces cerevisiae) designed to adsorb a wide range of 
mycotoxins and act rapidly. Its use in all species is a powerful tool to limit the negative 
effects when consumption of ingredients naturally contaminated with mycotoxins that can 
affect animals. Therefore, it is necessary to evaluate them and demonstrate their proven 
effectiveness in ZEA control.

OBJECTIVE
Evaluate ZEA toxic effects in gilts and the efficiency of two toxin binders to 

reduce ZEA bioavailability during 52 days’ trail period.

MATERIAL AND METHODS
Twenty-four recently weaned sows were selected and placed in individual pens. 

First seven days were for adaptation. Subsequently, each animal was assigned within 
one of the four experimental diets, identified as: 1) control diet, without ZEA, 2) 
intoxication diet with ZEA, 1200 ppb, 3) challenge diet with 1200 ppb of ZEA plus 1.5 
kg / organoaluminosilicate (Nutek 2020) 4) challenge diet with 1200 ppb of ZEA plus 1.5 
kg / Commercial Patented Aluminosilicate + yeast cell walls product classified as CPA+Y. 
(Alltech 2020).

At the beginning all gilts were weighed (28 days old) individual weight was 
recorded every week, until the end of the experiment. Because ZEA estrogenic effects 
manifests vulva inflammation and redness, and growth in reproductive organs, these 
parameters were considered to measure ZEA toxicity, feed conversion was calculated 
weekly, as well, vulva (length x width x depth). Environmental and all animal health 
conditions were recorded daily.

All sows were euthanized and the reproductive system was removed to measure 
its dimensions, length, width and weight, including the weights of the vulvas. The 
percentage of the weight of the reproductive tract in relation to the weight of the animal 
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was calculated. Reproductive tract samples were obtained for histopathological tests o 
and if organs were observed with some damage, lesion were recorded.

The obtained information was analyzed through the statistical software SYSTAT, 
by the Tukey test where the difference of means was defined. The significance value was 
based on a p < 0.05.

Treatment Organoaluminosilicate (kg/t) CPA+Y 
(kg/t)

Zearalenone (mg/kg)

Negative Control 0 0 0

Positive Control 0 0 1,170

organoaluminosilicate 1.5 0 1,200

CPA+Y 0 1.5 1,150

Table No 1. Experimental treatments.

RESULTS AND DISCUSSION
Macroscopically, ZEA toxic effects were observed between treatments, vulva 

and the reproductive tract increased for some treatments, but not in the negative 
control group. There were statistically significant differences in the percentage of the 
weight of the reproductive tract, vulva and reproductive tract length; cervix width and 
vulva volume (Table 2 and 3). Regarding the productive parameters such as weight gain, 
feed conversion and feed consumption (Table 5), there were no statistically significant 
differences among treatments for uterus and uterine horns, only numerical (Table 4),

Histopathological analyzes showed ZEA effects in animals within positive 
treatments, and as expected in the control group, no effect was observed.

Treatment Reproductive tract % weight in 
relation to animal weight.

Vulva % weight in relation to the  
weight of the animal

Mean ± S.E Mean ± S.E
Negative Control 1.12 ± 0.172 a 0.241 ± 0.028 a

Positive Control 2.34 ± 0.196 b 0.465 ± 0.047 ab

organoaluminosilicate 1.87 ± 0.179 ab 0.401 ± 0.006 ab

CPA+Y 2.43 ± 0.382 b 0.620 ± 0.101 b

Table 2: Relative weights of the reproductive tract and vulva.

Means with different letters are statistically significant for p <0.05.
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Treatment Reproductive tract 
length

Vulva Volume (1000*cm3/
kg)

Cervix width

Mean ± S.E Mean ± S.E Mean ± S.E
Negative Control 22 ± 1.40 a 0.100 ± 0.017 a 1.8 ± 0.216 a

Positive Control 28.1 ± 1.13 b 0.620 ± 0.057 b 2.9 ± 0.150 b

organoaluminosilicate 24.3 ± 1.11 ab 0.563 ± 0.074 b 2.2 ± 0.132 ab

 CPA+Y 28.5 ± 1.77 b 0.864 ± 0.189 b 2.9 ± 0.229 b

Table 3: Reproductive tract scores.

Means with different letters are statistically significant for p <0.05.

Treatment Uterus Width Uterine horns Length

Mean ± S. E Mean ± S. E
Negative Control 1.5 ± 0.202 a 37.5 ± 1.89 a

Positive Control 2.0 ± 0.309 a 50.0 ± 6.42 a

organoaluminosilicate 1.6 ± 0.075 a 39.3 ± 3.30 a

CPA+Y 2.1 ± 0.160 a 51.4 ± 3.26 a

Table 4: reproductive tract dimensions II.

Means with different letters are statistically significant for p <0.05.

Treatment Weight gain (kg) Feed Conversion Feed intake (kg)

Mean ± S. E Mean ± S. E Mean ± S. E
Negative Control 30,466 ± 1003 a 1.87 ± 0.055 a 56,717 ± 1319 a

Positive Control 30,113 ± 1192 a 1.89 ± 0.059 a 56,508 ± 1285 a

organoaluminosilicate 30,793 ± 1186 a 1.81 ± 0.036 a 55,492 ± 1621 a

CPA+Y 31,405 ± 781 a 1.80 ± 0.027 a 56,458 ± 1409 a

Table 5: Productive Parameters.

Means with different letters are statistically significant for p <0.05.

CONCLUSION
The efficiency of organoaluminosilicate product, calculated based on its capacity to 
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reduce the increase of the relative weight of the reproductive tract, was 61.5%. Otherwise, 
in the case of product composed of Aluminosilicate plus yeast cell walls (CPA+Y), the 
relative weight of the reproductive tract has an significant increase, which means that its 
efficiency was zero percent. The organoaluminosicate showed effectiveness, unlike 
yeast wall-based products, and has proven to be a secure option against ZEA prevalent 
in many food and feed ingredients.
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