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Preface

It is a great honor to welcome you to the 10" International Conference on the Occurrence,
Properties and Utilization of Natural zeolites — Zeolite 2018 that was organized under the
auspices of the International Natural Zeolite Association — INZA and the following hosting
institutions: Lublin University of Technology (Lublin, Poland), AGH University of Science
and Technology (Krakéw, Poland) and the Mineral and Energy Economy Research
Institute, Polish Academy of Science (Krakow, Poland).

The primary focus of the INZA is to promote and encourage interest in natural zeolite
materials throughout the scientific and technical community. INZA was officially organized
in 2005 as a formal outgrowth from the International Committee on Natural Zeolites
(ICNZ). Through the efforts of Dr. Frederick A. Mumpton, the ICNZ began as an ad hoc
organization during the Zeolite '76 conference, the first International Conference on the
Occurrence, Properties and Utilization of Natural Zeolites, held in Tucson, Arizona (USA)
in 1976. The organization is open to any person interested in any aspect of natural
zeolites.

In keeping with the primary purpose of the ICNZ and INZA, the organization encourages
the advancement of natural zeolite science and technology, promotes research and
scientific interest in natural zeolites and increases the diffusion of knowledge of natural
zeolite science and technology.

Zeolite 2018 is the latest in a series of conferences organized under auspices of the ICNZ
and INZA. Following the initial Zeolite '76 conference, subsequent conferences were held
in Budapest, Hungary (Zeolite '85); Havana, Cuba (Zeolite '91); Boise, Idaho, USA
(Zeolite '93); Ischia (Naples), ltaly (Zeolite '97); Thessaloniki, Greece (Zeolite '02);
Socorro, New Mexico, USA (Zeolite '06); Sofia, Bulgaria (Zeolite 2010) and Belgrade,
Serbia (Zeolite 2014).

Every four years, researchers and students interested in natural zeolites present their
results on all aspects of research on natural zeolites. It is a privilege to have participants
from 40 countries around the world attending the Zeolite 2018 conference.

We wish you a pleasant stay in Krakow and hope that you will have a very successful and
beneficial conference.

Aleksandra Dakovi¢, INZA President
Woijciech Franus

Magdalena Wdowin

Tomasz Bajda

Cracow, Poland
June 2018
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Introduction

Mycotoxins are secondary metabolites produced by various fungi, primarily belonging to Aspergillus,
Fusarium, or Penicillium genera. The most common mycotoxins found in animal feed are the aflatoxins,
ochratoxins, trichothecenes, fumonisins, zearalenone and ergot alkaloids. Consumption of mycotoxin-
contaminated diet may induce acute and long-term chronic effects in animals and humans, resulting in
teratogenic, carcinogenic and oestrogenic or immune-suppressive effects (Zhu et al., 2016).

One approach to reduce deleterious effects of mycotoxins is to use adsorbents in animal feed to bind
mycotoxins efficiently in the gastrointestinal tract and prevent their adsorption in the digestive tract.
The preferred adsorbents are aluminosilicates (natural zeolites and clay minerals). These adsorbents in their
natural form are effective in binding aflatoxins but less effective in binding other mycotoxins. Chemical
modification of these minerals with cationic surfactants results in an increased hydrophobicity of the surface
and improved adsorption for the majority of the mycotoxins. Clinoptilolite, in its natural form, was effective
in adsorbing aflatoxin B; (AFB1), while clinoptilolite modified with cationic surfactants such as
octadecyldimethylbenzyl ammonium chloride and benzalkonium chloride was effective in binding ochratoxin
A (OCHRA) and zearalenone (ZEN) (Dakovi¢ et al., 2005; Markovi¢ et al., 2017). Besides clinoptilolite,
phillipsite modified with different levels of cetylpyridinium chloride was also shown to be an effective
adsorbent for ZEN (Markovi¢ et al, 2017). Since adsorption of mycotoxins may be dependent on the type of
surfactant, the aim of this research was to investigate how the modification of phillipsite with surfactant
hexadecyltrimethyl ammonium bromide (HDTMA) would influence the adsorption of AFB1, OCHRA and
ZEN.

Experimental Methods

A sample of Neapolitan Yellow Tuff (Campania, Italy) composed primarily of phillipsite (PHI), was used as
starting material. The modified sample was prepared by treatment of a 10% aqueous suspension of starting
material with the surfactant hexadecyltrimethyl ammonium bromide (HDTMA) in an amount equivalent to
100% of its external cation exchange capacity (ECEC) and denoted as PHB-100.

Mycotoxins, AFB1, OCHRA and ZEN were obtained from Sigma-Aldrich Co. Adsorption experiments were
performed using the following procedure: duplicate aliquots of 0.1M phosphate buffer (pH 3 and 7)
containing 2 ppm AFB1, 2 ppm OCHRA and 2 ppm ZEN in solution (10 mL) were added to 15 mL screw
cap Falcon polypropylene tubes to which had been added 20, 10, 5 or 2 mg of PHI and PHB-100. In order to
eliminate exogenous peaks, controls were prepared by adding 10 mL of 0.1 M phosphate buffer (pH 3 and 7)
to Falcon tubes containing 10 mg of each adsorbent. All samples were placed on a rotating shaker for 30 min
at room temperature, centrifuged for 5 min at 13000 rpm and 2 mL of the aqueous supernatant was removed
for HPLC analysis.

Results and Discussion

Adsorption of AFB1, OCHRA and ZEN by PHI and PHB-100 at different pH values is presented in Figures
1 and 2. Adsorption of each mycotoxin increased with increasing amounts of PHI and PHB-100 in
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suspension. PHI showed a high adsorption for AFB1 at pH 3 and moderate adsorption at pH 7, while
adsorption of OCHRA and ZEN by PHI was low at both pH values (less than 10% for OCHRA and less than
20% for ZEN). Modified phillipsite showed increased adsorption for each mycotoxin at all investigated
amounts of adsorbents. Compared to the PHI, adsorption of AFB1 by PHB-100 was slightly increased at
pH 3 (from 80.0% for PHI to 85.2% for PHB-100), while a higher increase was observed at pH 7 (from
51.9% for PHI to 81.5% for PHB-100). A much higher increase in adsorption by PHB-100 was observed for
OCHRA and ZEN at both pH values.
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Figure 1. Adsorption of aflatoxin By, ochratoxin A and zearalenone by PHI at pH 3 (a) and pH 7 (b).
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Figure 2. Adsorption of aflatoxin B,, ochratoxin A and zearalenone by PHB-100 at pH 3 (a) and pH 7 (b).

In conclusion both PHI and PHB-100 were efficient in the adsorption of AFB1 at pH 3, while the
presence of HDTMA at the zeolitic surface increased adsorption of AFB1 at pH 7. Unmodified PHI showed
low adsorption of OCHRA and ZEN at both pH values, while modification of phillipsite with HDTMA ions
significantly increased adsorption of both these mycotoxins.
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