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Summary

Public concern about food quality has intensified in recent years. In the last decades, the amount of farmland managed under
certified organic practices has expanded dramatically and it is expected to increase in the future. There is a growing demand for
organic foods driven primarily by consumers’ perceptions of the quality and safety of these foods and to the positive environmental
impact of organic agriculture practices. This growth in demand is expected to continue in the future. Obviously many factors in
production systems have an impact on the health and welfare of the animals involved. Animals feed or forage may be the source
of disorders for farm animals also could lead to human illness. The types of feeds administered do not differ significantly in organic
farming and in this respect there are mostly quantitative differences observed. Pesticides, agricultural and industrial chemicals, heavy
metals, radionuclides as well as natural pollutants as mycotoxins may pollute animal feed. The aim of this review was to find out the
possible natural toxins of animals associated with organic farming.
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Organik Hayvancilikta Olasi Dogal Toksinler

Ozet

Son yillarda halkin gida kalitesi ile ilgili endiseleri artmistir. Son donemlerde sertifikali organik tretim uygulamalari yapilan alanlar
onemli 6lclide genislemis ve gelecekte daha da artacadi tahmin edilmektedir. Organik Griin eldesiyle ilgili uygulamalarin ¢evreye olan
olumlu etkileri, elde edilen Urlinlerin gida kalitesi ve guivenligi ile ilgili tlketicilerin algilar bu Grlinlere olan talebi giderek artirmaktadir.
Organik Urilinlere olan s6zkonusu talebin gelecekte de artacagi tahmin edilmektedir. Organik tiretim sistemindeki bircok uygulamanin
hayvan saghgi ve refahi izerine olan etkileri aciktir. Hayvan yemlerinin ciftlik hayvanlarinda bazi metabolik bozukluklarin kaynagi
olabilir, hatta insanlarda da hastaliklara yol agabilir. Organik hayvansal Gretimde hayvanlara verilen yem cesidinin niteliginde belirgin bir
fark yokken, genellikle miktarda nicelik farkliliklar gézlenmektdir. Pestisidler, tarimsal ve endustriyel kirleticiler, agir metaller, radyoetkin
bilesikler ile dogal kirleticilerden mikotoksinler de dahil olmak lizere bircok etken hayvan yemini kirletebilirler. Bu derlemenin amaci,
organik hayvancilikta olasi dogal toksinler hakkinda bilgi sunmaktir.

Anahtar sozciikler: Organik tarim, Beslenme, Dogal toksinler, Kirleticiler

INTRODUCTION

The industrial agriculture system consumes fossil fuel,
water, and topsoil at unsustainable rates ™. The expansion
of factory style animal agriculture creates environmental
and public health concerns, including pollution from the
high concentration of animal wastes and the extensive use
of antibiotics, which may compromise their effectiveness
in medical use. The type of agriculture that has become
conventional throughout the industrialized world is, in
historical terms, a new phenomenon 2. Humans have
practiced agriculture for more than 10000 years, but only
in the past 50 years or so have farmers become heavily

dependent on synthetic chemical fertilizers and pesticides
and fossil fuel-powered farm machinery. In the last decades,
however, industrial agriculture has increasingly separated
animals from the land .

Organic farming is the result of theory and practice
since the early years of the 20" century, involving various
alternative methods of agricultural production, mainly in
northern Europe 7. Organic livestock farming is based
on the principle of a close link between the animals and
the soil. The need for a link with the soil requires animals
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to have free access to outside areas for exercise, and also
implies that their feed should be not only organic, but
preferably produced on the farm. This sector of organic
farmingis, also, strictly regulated by rules of animal welfare
and veterinary care '3, Organic farming was developed
and driven by people searching for a sustainable way
of farming. They often sold their products directly to
consumers, bypassing the many marketing steps between
the farm and the consumer. Today the situation is very
different '8, Organic farming is likely to receive a major
boost in the European Union (EU) and most probably also
worldwide since consumers have lost some trust in food
derived from conventional production. However, this
growth in organic farming is also expected to continue
in the presumable future in Turkey . This is as a result
of recent crises and due to concerns apropos the use of
pesticides in farming and antibiotics in livestock feed 120231,

European Council Regulation (EEC) No 2092/91 on
organic production of agricultural products and suggestions
referring on agricultural products and foodstuffs was
adopted on 24 June 1991. In 1999, the Council adopted
Regulation (EC) No 1804/1999 of 19 July 1999, which lays
down Community rules for producing organic livestock
products; this completes the framework of Community
legislation, which now covers both crop and animal
products. Part B of Annex | to Regulation (EEC) No 2092/91,
as amended on 19 July 1999 by Regulation No 1804/1999,
lays down minimum rules for organic livestock production.
The Member States may adopt stricter rules, under Article
12 of Regulation (EEC) No 2092/91, concerning the animals
and animal products produced on their territory ['324,

As the nutritional quality of organic foods for humans
there seems to be no difference in nutritional quality
between an organic diet and conventional diet, though
the perception of consumers is that organically-produced
crops and animal products are of higher nutritional
quality and safety 528, The small number of papers
published is not surprising since the development of
organic farming and its philosophy .. Therefore, this
article is limited to review the possible natural toxins that
represent significant risks to organic livestock.

1. ORGANIC FARMING AND
ANIMAL FEEDING

To get insight into the different types of feeds used in
organic and conventional production systems information
was obtained from different sources on the internet.
This because the information in scientific articles was
too limited and fragmented '"?72], From the information
assessed it is clear that a major difference between organic
and conventional production of feeds is that in organic
production only limited crop production and other
products are permitted. A remark should be made the

natural source of the products is no guarantee for non-
toxicity for humans 2033,

International food safety standards and food hygiene
requirements are equally valid for conventionally and
organically produced food. The issue of other food quality
characteristics is less clear-cut. There is a widely-held
view that the food industry is best placed to make
decisions about the quality of their products based on
their understanding of market demands ©'#34, However,
compulsory and optional quality standards do exist to
ensure that essential product requirements are met and
to protect consumers against fraudulent practices 3>3¢,
Most problems that occur in conventional agriculture
may also be present in organic farming, such as erosion,
nitrogen leaching, ammonia volatilisation from animal
wastes, high levels of native soil cadmium, accumulation
of trace metals in soil, and subsoil compaction caused
by farm machinery 57411, Organic farming methods do not
offer solutions to many of these problems. In contrast to
conventional agriculture, organic farming without purchase
of feed may result in a nutrient depletion of soils. Through
the import of feeding stuff to farms, which means a net
input of nutrients, depletion is normally avoided. As the
feeding stuff may be produced elsewhere with inorganic
fertilizers, organic farming indirectly depends on the soil
fertility of conventional farming “>*31. However, regulations
about the conventionally grown feeding stuff to be used in
organic farming differ between countries 243444451,

For cattle the types of feeding of the animals do not
differ between organic and conventional systems. Feeding
of organic cattle should however be derived from organic
production systems ¥4, Also the percentage of mixed feeds
and raw feeds differ in organic cattle production. For
example 60% of the feeds should be raw feeds for organic
cows. For organic cows also no synthetic additives, anti-
biotics etc. are allowed. Rules for pigs and chickens are
similar 1'>2°49, In conclusion the major differences in the
quality of feeds between organic and conventional
products systems seems to originate from differences in
production of plants (such as limited use of crop production
products) and the lack of certain additives in the feeds.
The types of feeds administered do not differ significantly
and there are mostly quantitative differences observed
(more raw feeds) [1314:27,50511

2. ENVIRONMENTAL
CONTAMINANTS

One reason for the increase in organic agriculture
in many countries in Europe today is we need to solve
environmental problems. In such situations, we often tend
to accept appealing solutions. Furthermore, the intensive
propaganda by representatives of organic farming
movements has had a strong influence on public opinion,
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politicians, and scientists 38452531 A wide range of organic
and inorganic compounds may occur in feedstuffs, including
pesticides, industrial pollutants, radionuclides and heavy
metals. Pesticides that may contaminate feeds originate
from most of the major groups, including organochlorine,
organophosphate and pyrethroid compounds. Although
pesticides are potentially toxic to farm livestock, the primary
focus of concern centers on residues in animal products
intended for human consumption B%*%%, |t should be noted
that organic producers are not prohibited from using all
pesticides -certain pesticides from natural sources can be
used. Natural pesticides like the chemically synthesised
pesticides must be subject to safety evaluation. Natural
pesticides used in organic management are usually
restricted under certification schemes. International
guidelines for organically produced foods include lists of
substances that can be used for plant pest and disease
control if the need for such is recognised by the certification
body. In organic management, biological control is the
preferred method of pest management 133550,

Contaminants in animal feeds, such as pesticide
residues, agricultural and industrial chemicals, heavy metals
and radioactive nuclides, can result in safety hazards in
foods of animal origin. As EC regulations (EC No 1804/1999)
require that livestock, claimed to be produced organically,
is fed on organically produced feed stuffs, the potential
for contamination with pesticide residues and other
agricultural chemicals is greatly reduced compared to
conventional farming methods ¥3°%°, However, organic
agriculture does not reduce the levels of persistent
environmental pollutants in organically grown products.
These may therefore be present in organic feedstuffs and
hence in organic food of animal origin 3323561 Conversely,
excluding pesticides may result in increased concentrations
of secondary plant metabolites and of mycotoxins of field
fungi. Thus, to exclude pesticides does not necessarily mean
that crop products do not contain unwanted substances 544,

3. POSSIBLE NATURAL TOXINS OF
ANIMAL FEEDS

Animal products are a primary source of proteins, amino
acids and fats, and when they are a major constituent of
diets they contribute a significant part of total calories. They
are, however, perishable products which require special
attention to prevent their deterioration and contamination
by various agents, biological as well as chemical. Some of
these contaminants can be transferred by the feed 226264,
Animal feeds are routinely subject to contamination from
diverse sources, including environmental pollution and
activities of insects and microbes. Animal feeds may also
contain endogen toxins arising principally from specific
primary and secondary substances produced by fodder
plants ©5¢71, Thus, feed toxins include compounds of both
plant and microbial origin. Although these toxins are often

considered separately, because of their different origins,
they share several common underlying features. Therefore,
particular compounds within both plant and microbial
toxins may exert antinutritional effects or lessen
reproductive performance in farm animals 3. Also,
the combined effects may be the result of additive or
synergistic interactions between the two groups of
compounds. The extent and impact of these interactions
in practical livestock feeding remain to be quantified. Feed
contaminants and toxins occur on a global scale but there
are distinct geographical differences in the relative impact
of individual compounds. The term “feed” is generally
used in its widest context to include compound blends
of straight ingredients as well as forages. With such a
broad perspective, it is necessary and more instructive to
introduce some focus 5459681,

3.1. Contamination from Natural Fertilisers

Variation in stocking rates of grazing ruminants can
change the structure and composition of pastures with
potential impacts on biodiversity and produce methane,
a greenhouse gas 7%, The search for reducing agricultural
surpluses led the EU to promote livestock production
extensification and a decrease in stocking rates on
grasslands. The value of species rich grasslands are also
reinforced by the increased interest of consumers in site-
specific and origin-labelled products, and the growing
scientific evidence of the role of local grassland flora on
various sensory characteristics of both cheese and meat
products, such as colour and flavour of cheese and meat,
respectively 547172, Animal manure and other organic waste
are the main fertilisers used in organic farming. These
natural fertilisers are also widely used in conventional
agriculture with chemically synthesised fertilisers. Micro-
biological contamination arising from the use of natural
fertilisers and measures needed to address it must focus on
both organic and conventional agriculture. Untreated or
improperly treated manure or biosolids used as fertilisers
or soil nutrient agents, whether in organic or nonorganic
agriculture, can lead to contamination of products water
sources “2537374 Animal and human faecal matters are
known to contain human pathogens. Properly treated
manure or biosolids are effective and safe fertilisers.
Growers need to follow good agricultural practices for
handling these natural fertilisers to minimise microbial
hazards. Researches indicates that pathogenic organisms
can survive up to 60 days under compost conditions.
The Codex General Principles of Food Hygiene provide the
basic rules for ensuring food safety for all foods. Organic
production, as with all other types of food production,
must follow the rules outlined in this international code
of practice. However, for some, drift and runoff from near
fields may result in microbial hazards. Growers may consider
scheduling application of manure on near fields to
maximise the time between manure application to
those fields and harvest of fresh market products 5355051531,
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3.2. Bacterial Contamination

There is considerable interest in the occurrence of
Escherichia coli (E. coli) in animal feeds following the
association of the O157:H7 type of these bacteria with
human illness 2. The US Centre for Disease Control (CDC)
identifies the main source of human infection with E. coli
as meat contaminated during slaughter. Virulent strains
of E. coli, such as E. coli 0157:H7 develop in the digestive
tract of cattle, which is mainly fed with starchy grain.
Replication of faecal E. coli, including the O157:H7 type
was demonstrated in various feeds under conditions likely
to occur on cattle farms in the summer months 284, Since
faecal contamination of feeds is widespread on farms, it is
an important route for exposure of cattle to E. coli and other
organisms. The potential for exposure to bacteria also
exists when poultry litters are fed to cattle. Cows mainly
fed with hay produce less than 1% of the E. coli found in the
faeces of grain-fed animals. It is one of the most important
goals of organic farming to keep the nutrient cycles
closed. Therefore, ruminants like cattle and sheep are fed
diets with a high proportion of grass, silage and hay. It can
be concluded that organic farming potentially reduces the
risk of E. coli infection 5>%7578l_| jsteria monocytogenes occur
in poor-quality silages and big-bale silage. When grass is
ensiled under anaerobic conditions, the low pH regime
ensures that Listeria spp. is excluded from the resulting
silage. However, in big-bale silage a degree of aerobic
fermentation may occur, raising pH levels and allowing the
growth of Listeria spp. These bacteria also survive at low
temperatures and in silages with high levels of dry matter.
Contamination of silage with Listeria spp. is important as it
causes abortion, meningitis, encephalitis and septicaemia
in animals and humans. The incidence of various forms of
listeriosis has been increasing in recent years 721,

3.3. Mycotoxins

There are consistent reports of worldwide contami-
nation of feeds with fungi and their spores. In the tropics,

Aspergillus is the predominant genus in dairy and other
feeds 2831 QOther species include Penicillium, Fusarium
and Alternaria, which are also important contaminants of
cereal grains. Fungal contamination is undesirable because
of the potential for mycotoxin production. However, spores
from mouldy hay, silage, brewers’ grain and sugar beet pulp
may be inhaled or consumed by animals with destructive
effects termed “mycosis” 5848 Most important myco-
toxins were resumed in Table 1 71,

Mycotoxins are metabolites produced by fungi of
various genera while they grow on agricultural products
before or after harvest or during transport or storage.
Mycotoxin contamination of forages and cereals often
occurs in the field following infection of plants with
particular pathogenic fungi or with symbiotic endophytes.
Contamination may also occur during processing and
storage of harvested products and feed whenever
environmental conditions are appropriate for spoilage
fungi &%, Mycotoxins are regularly found in animal feed
ingredients such as maize, sorghum grain, rice meal,
cottonseed meal, groundnuts and legumes, wheat, barley
and others. Most are relatively stable compounds and are
not destroyed by the processing of feed and may even be
concentrated in screenings. Some fungi such as Aspergillus
spp. and Penicillium spp. can invade grain after harvest
and produce mycotoxins, while others, such as Fusarium
spp., typically infest grains and produce mycotoxins before
harvest 89092 |In some circumstances Aspergillus ssp. can
grow and produce mycotoxins before the crop is harvested.
Both intrinsic and extrinsic factors influence fungal growth
and mycotoxin production. The intrinsic factors include
moisture content and acidity, whereas extrinsic factors also
include appropriate substrates (rice, corn, nuts, wheat, and
food and feeds originated from them) and production
period for 3-6 days 3>7°3%I, There is only limited information
available on the occurrence of mycotoxin residues in
animal products intended for human consumption.
It is known that milk cows can convert Aflatoxin B, into

Table 1. Common mycotoxins, commodity affected, and negative effects on health

Tablo 1. Siklikla karsilasilan mikotoksinler, etkilenen dirtinler ve sagliga olan olumsuz etkileri

Mycotoxin

Commodities

Fungal Source(s)

Effects of Ingestion

Aflatoxin B,, B,, G,, G,

Corn, peanuts, and many
other commodities

Aspergillus flavus
Aspergillus parasiticus

Aflatoxin B, identified as potent carcinogen by IARC*®
Adverse effects in various animals especially chickens

Deoxynivalenol

Fusarium graminearum

Human toxicoses in India, China, Japan, and Korea

X . Wheat, corn and barley Fusarium crookwellense . ; . i
Nivalenol (Vomitoxin) , Toxic to animals, especially pigs
Fusarium culmorum
Fusarium graminearum i . .
umg Identified as possible carcinogen by IARC. Affects
Zearalenone Corn, wheat Fusarium culmorum ) . . .
. reproductive system in laboratory animals and pigs
Fusarium crookwellense
Ochratoxin A Barley, wheat and many | Aspergillus ochraceus Suspected by IARC as human carcinogen Carcino-
other commodities Penicilium verrucosum genic in laboratory animals and pigs
: . Suspected by IARC as human carcinogen. Toxic to pigs
- Fusarium moniliforme and several . :
Fumonisin B, Corn and poultry. Cause of equine eucoencephalomalacia

less common species

(ELEM) a fatal disease of horses

a:International Agency for Research on Cancer
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Aflatoxin M,, which is found in milk. This has caused
considerable trade problems when Aflatoxin M, is found
in milk, and concern about the safety of such milk 3>57:%,

Mycotoxicoses are diseases caused by exposure to
foods or feeds contaminated with mycotoxins. Mycotoxins
show various biological effects in animals, such as liver and
kidney toxicity, central nervous system effects or estrogenic
effects. There are differences between animals on the
susceptibility towards different mycotoxins 6885971,
Poultry secrete mycotoxins relatively fast because of a
particular digesting system. The ingredients used for
animal feeding should be checked to ensure that
satisfactory quality standards are maintained and that
mycotoxins are not present at higher than acceptable
levels ©%%1 Further research is needed to study the
metabolism of mycotoxins by animals and the residues
of mycotoxins and their metabolites in animal tissues.
However, in many instances the problems of mycotoxins in
feeds have more direct effects that they can create illness
in animals and prevent efficient growth or feed use #9848,

Since fungicides are not allowed in organic production
and given that mycotoxins constitute a major health hazard,
their relative presence in foods produced organically or
conventionally has been the subject of many studies. From
these studies it cannot be concluded that organic farming
leads to an increased risk of mycotoxin contamination.
It is important to emphasise that good agricultural,
handling and storage practices are required in organic as
in conventional agriculture to minimise the risk of mould
growth and mycotoxin contamination 3%°7%8%9_Several
research teams in EU have carried out comparative surveys
of the frequency and levels of mycotoxins in conventional

and organic foods. The results are surprisingly consistent.
Averaged across 24 direct comparisons of mycotoxins
in conventional and organic foods in published studies,
mycotoxins were detected in conventional food about 50 per
cent more often than in corresponding organic food "'3'.
Mycotoxin levels in conventional food averaged a little
over twice as high as in the corresponding organic foods.
The probable explanations for the higher levels of myco-
toxins in the conventional wheat crops grown in EU is
the routine use of high levels of nitrogen fertilizer, and
fungicide applications to prevent diseases and losses B,

It has been suggested that organically produced food
has higher levels of mycotoxin contamination because
organic farming bans the use of fungicides. There is no
evidence to support this claim 3%, |In fact organic farmers
would contend that their crops are less prone to fungal
diseases because high doses of nitrogen increase the
growth rate of crops leading to a thinning of the plant
cell walls making the crop more vulnerable to fungal
attack ¥ Good animal feeding practices also require
that feed is stored in such a way to avoid contamination.
As organically raised livestock are fed greater proportions
of hay, grass and silage, there is reduced opportunity
for mycotoxin contaminated feed to lead to mycotoxin
contaminated milk 3582981,

3.4. Potential Plant Toxins

Many plant components have the potential to precipitate
adverse effects on the productivity of farm livestock. These
compounds are present in the foliage seeds of almost
every plant that is used in practical feeding ", Typical
concentrations of selected toxins were presented in Table 2 52,

Table 2. Plant toxins: sources and concentrations
Tablo 2. Bitkisel toksinler: kaynaklari ve konsantrasyonlari

Toxin Principal Source(s) Typical Concentrations
Jackbean 73 units/mg protein
Lectins Winged bean 40-320 units/mg
Lima beans 59 units/mg protein
Trypsin inhibitors Soybean 88 units/mg
Antigenic proteins Soybean =
Cyanogens Cassava root 186 mg HCN/kg
Condensed tannins GEER 6>9/kg
Lotus spp. 30-40 g/kg
Quinolizidine alkaloids Lupin 10-20 g/kg
Glusosinolates Rapeseed 100 mmol/kg
Gossypol Cottonseed 0.6-12 g/kg (free)
Saponins (steroidal) Brachiaria decumbens, Panicum spp. -
S-methyl cysteine sulphoxide Kale 40-60 g/kg
Mimosine Leucaena leucocephala 145 g/kg (seed)
25 g/kg (leaf)
Phyto-oestrogens Clover, lucerne, soybean -
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Plant toxins may be divided into heat-labile and heat
stable groups. Heat-labil group comprising lectins,
proteinase inhibitors and cyanogens, which are sensitive
to standard processing temperatures. Heat-stable group
includes many compounds such as antigenic proteins,
condensed tannins, quinolizidine alkaloids, glucosinolates,
gossypol, saponins, nonprotein amino acids (such as
S-methyl cysteine sulphoxide and mimosine), and phyto-
oestrogens 9214 The role of these substances as anti-
nutritional factors has been considered in detail by
D'Mello ®°. Contamination of animal feeds with weed
seeds is also a major problem worldwide. The impact of
weed seeds arises from the toxins they contain and from
their diluent effects on nutrient density of feeds. Examples
of weed seeds that are controlled by legislation in various
countries include those of Datura spp., common vetch,
castor-oil plant and Crotalaria spp.>>*>,

4. CONTROL OF FEEDBORNE
HAZARDS

Over many years feeding animals and preparing feed
ingredients has not received adequate quality and safety
attention. FAO organized in 1997 an Expert Consultation
on Animal Feeding and Food Safety to determine how
to better address the problems of feed ingredients and
contaminated feed . The primary purpose of this Expert
Consultation was to discuss current animal feed problems,
and to develop a draft Code of Practice for Good Animal
Feeding for consideration by the Codex Alimentarius
Commission, as advice to FAO member countries. This draft
Code covers good animal feeding practices, and adherence
to Good Manufacturing Practices (GMPs) in the procurement,
handling, manufacturing, storage and distribution of
commercially-produced feeds for food-producing animals.
Feed and feed ingredients should be obtained and preserved
in stable conditions to prevent hazardous effects due to
contamination or deterioration. When received, feeds
should be in good condition and meet generally accepted
quality standards. GMPs should be followed always ®*84,

Preventive management of mycotoxin contamination
of food and animal feed should be checked regularly
in organic farming. Strategies to prevent mycotoxin
contamination must be applied strictly. It is important
for producers to realise that good agricultural practices
(GAPs) represent the primary line of defence against
contamination of cereals with mycotoxins, followed by
the implementation of GMPs during the handling, storage,
processing, and distribution of cereals for human food
and animal feed %!, Many strategies to prevent mycotoxin
contamination of food and animal feed have been
developed. Various crop genotypes resistant to fungus
infection %1% pre-harvest control strategies %1%, field and
harvest management as well as post-harvest applications
including improving drying and storage conditions 11%113),

and the use of biological agents ''*''® have been shown
important in the prevention of mycotoxigenic mould growth
and mycotoxin formation. Preservation can be facilitated
by low temperature storage, ensiling, dehydration or the
addition of appropriate chemicals ®*. However, several
natural plant extract and spice oils of eugenol, cinnamon,
oregano, onions, lemongrass, turmeric and mint are known
to prevent both mould growth and mycotoxin formation
during post-harvest season '"21171191 Although activated
charcoal, hydrated sodium calcium aluminosilicate,
aluminosilicate, zeolite, and bentonite have shown good
potential for use in the animal feed to help overcome
aflatoxicosis. Recently, there has been an increasing
interest in the use of bacteria, yeast, and fungi to help
reduce the toxic effect of mycotoxins [1'#120121 Another
approach to the problem has been the use of mycotoxin-
binding agents in the diet that sequester the mycotoxin
in the gastrointestinal tract thus reducing their bio-
availability 45119122 The suitability of these applications
may be questionable regarding the organic farming
regulations. At the same time it should be noted that
chemical treatment is not allowed within the EU for
commodities destined for human consumption.

More information may be found in the first edition
of the “Prevention and Reduction of Food and Feed
Contamination” publication % that contains all the codes
of practice related to the prevention and reduction of
contaminants in foods and feeds adopted by the Codex
Alimentarius Commission until 2011.

CONCLUSION

There is a growing demand for organic foods driven
primarily by a consumer’s perceptions of the quality and
safety of these foods and to the positive environmental
impact of organic agriculture practices. This growth in
demand is expected to continue in the foreseeable future.
Animal feed, including herbage, may be contaminated with
organic and inorganic compounds. Main contamination
sources are available in all farming systems and must be taken
seriously. Mycotoxins holds many problems among the
natural toxins. Naturally occurring toxicant contamination
of feeds and foods with mycotoxins is inevitable and
unpredictable and poses a unique challenge to organic
farming as well as conventional farming. The best way
to reduce the mycotoxin content in food and feed is the
prevention of mycotoxin formation in the field, but this is
often not sufficient, consequently other effective methods
are required. A well maintained quality assurance system
has to be set up based on the occurrence, detection and
prevention. Good agricultural, handling, manufacturing
and storage practices are required in both organic and
conventional agriculture to minimize the risk of natural
toxins. Residues transferred to edible animal products
presents consumer health risks. Food safety is the shared
responsibility of governments, academia, the food and feed
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industry farmers and the consumer. In view of consumer
expectations, it is important that governments, industry
and consumer groups carefully examine issues related to
organic food quality and safety and make whatever inter-
ventions may be necessary to ensure an appropriate level
of consumer protection.

REFERENCES

1. Benbrook C, McCullum-Gomez C: Organic vs conventional farming. J
Am Diet Assoc, 109, 809-811, 2009.

2. Holdrege C: Blame factory farming, not organic food. Nat Biotechnol,
25,165, 2007.

3. Toma L, Mathijs E: Environmental risk perception, environmental
concern and propensity to participate in organic farming programmes. J
Environ Manage, 83, 145-157, 2007.

4. Bavec M, Turinek M, Grobelnik-Mlakar S, Slatnar A, Bavec F: Influence
of industrial and alternative farming systems on contents of sugars,
organic acids, total phenolic content, and the antioxidant activity of red
beet (Beta vulgaris L. ssp. vulgaris Rote Kugel). JAgr Food Chem, 58, 11825-
11831, 2010.

5. Suarez-Serrano A, Ibanez C, Lacorte S, Barata C: Ecotoxicological
effects of rice field waters on selected planktonic species: Comparison
between conventional and organic farming. Ecotoxicology, 19, 1523-
1535, 2010.

6. Horrigan L, Lawrence RS, Walker P: How sustainable agriculture can
address the environmental and human health harms of industrial agriculture.
Environ Health Persp, 110, 445-456, 2002.

7. Lockeretz W, Shearer G, Kohl DH: Organic farming in the corn belt.
Science, 211, 540-547, 1981.

8. Macilwain C: Organic: is it the future of farming? Nature, 428, 792-793,
2004.

9. Dawson JC, Serpolay E, Giuliano S, Schermann N, Galic N, Chable V,
Goldringer I: Multi-trait evolution of farmer varieties of bread wheat after
cultivation in contrasting organic farming systems in Europe. Genetica,
140, 1-17,2012.

10. Blakeway S: Welfare and organic farming. Vet Rec, 134,71, 1994.

11. Sekkin S, Kum C: Possible natural toxins in organic farming. /ll. Symposium
of Livestock Production with International Participation, September 12-14,
Ohrid, pp. 597-604, 2007.

12. Greenough PR: Animal welfare in dairy farming: Lameness and the
organic movement. Vet J, 180, 3-4, 2009.

13. EC (European Communites): Organic Farming: Guide to Community
Rules. EC, Belgium. 2012. Available on-line (November, 2012) at http://
ec.europa.eu/agriculture/ organic/eu-policy/legislation_en.

14. Vaarst M, Roderick S, Lund V, Lockeretz W, Hovi M: Organic
principles and values: The framework for organic animal husbandry. In,
Vaarst M, Roderick S, Lund V, Lockeretz W (Eds): Animal Health and Welfare
in Organic Agriculture. pp. 1-12, Cabi Publishing, Cambridge, 2004.

15. Velimirov A, Huber M, Lauridsen C, Rembialkowska E, Seidel K,
Bugel S: Feeding trials in organic food quality and health research. J Sci
Food Agr, 90, 175-182, 2010.

16. Kahl J, Baars T, Bugel S, Busscher N, Huber M, Kusche D,
Rembialkowska E, Schmid O, Seidel K, Taupier-Letage B, Velimirov A,
Zalecka A: Organic food quality: A framework for concept, definition and
evaluation from the European perspective. J Sci Food Agr, 92, 2760-2765,
2012.

17. Migliori C, Di Cesare LF, Lo Scalzo R, Campanelli G, Ferrari V:
Effects of organic farming and genotype on alimentary and nutraceutical
parameters in tomato fruits. J Sci Food Agr, 92, 2833-2839, 2012.

18. Oates L, Cohen M, Braun L: Characteristics and consumption patterns
of Australian organic consumers. J Sci Food Agr, 92, 2782-2787, 2012.

19. Ozen A, Dogan O, Giil RTB, Ozkul T, Yiiksel E: Tiirkiye'de veteriner

hekimligi izerine arastirmalar: lll. s firsatlari ve sektdrel yonelimlere iliskin
goris ve beklentiler. Kafkas Univ Vet Fak Derg, 18, 907-911, 2012.

20. Benoit M, Laignel G: Constraints under organic farming on French
sheep meat production: A legal and economic point of view with an
emphasis on farming systems and veterinary aspects. Vet Res, 33, 613-
624, 2002.

21. Sekkin, S: Organik tarim ve gida guvenligi. I. Uluslararasi Organik
Hayvansal Uretim ve Gida Giivenligi Kongresi, 28 Nisan - 1 Mays, Kusadasi,
s.92-108, 2004.

22, Siderer Y, Maquet A, Anklam E: Need for research to support
consumer confidence in the growing organic food market. Trends Food
Sci Tech, 16, 332-343, 2005.

23. Garmo RT, Waage S, Sviland S, Henriksen BI, Osteras O, Reksen
0: Reproductive performance, udder health, and antibiotic resistance in
mastitis bacteria isolated from Norwegian Red cows in conventional and
organic farming. Acta Vet Scand, 52,11, 2010.

24. Hammarberg KE: Animal welfare in relation to standards in organic
farming. Acta Vet Scand, Suppl 95, 17-25, 2001.

25. Kouba M: The product quality and health implications of organic
products. In, Kyriazakis |, Zervas G (Eds): Organic Meat and Milk from
Ruminants. EAAP (European Association for Animal Production) Publication
no: 106, pp. 57-64, Wageningen Academic Publishers, Athens, 2002. Available
on-line (November, 2012) at http://www.eaap.org/ docs/Publications/
€aap106%20-%207249456W.pdf.

26. Trewavas A: A critical assessment of organic farming and food
assertions with particular respect to the UK and the potential environmental
benefits of no-till agriculture. Crop Prot, 23, 757-781, 2004.

27. Kijlstra A, Groot M, Roest J, Kasteel D, Eijk I: Analysis of black holes in
our knowledge concerning animal health in the organic food production
chain. pp. 1-55, 2003. Available on-line (November, 2012) at http://orgprints.
org/00001034 or http://orgprints.org/1034/1/IDhiaten.pdf.

28.Van-Loo EJ, Alali W, Ricke SC: Food safety and organic meats. Annu
Rev Food Sci Technol, 3, 203-225, 2012.

29. Lund V, Algers B: Research on animal health and welfare in organic
farming - A literature review. Livest Prod Sci, 80, 55-68, 2003.

30. Jensen KD, Larsen HN, Mglgaard JP, Andersen JO, Tingstad A,
Marckmann P, Astrup A: Organic foods and human health. Organic food
and farming. Towards Partnership and Action in Europe Proceedings, 10-11
May 2001, pp. 171-177, Nerhaven A/S, Denmark (EMAS), Copenhagen,
2001.

31. Benbrook CM: Breaking the mold-impacts of organic and conventional
farming systems on mycotoxins in food and livestock feed. An Organic
Center State of Science Review. 1-58, 2005. Available on-line (November,
2012) at http://www.organic-center.org/ reportfiles/Mycotoxin_SSR.pdf.

32. Sekkin S: Potential toxic agents of animals associated with feeding
in organic farming. 10" Congress of the European Society of Veterinary and
Comparative Nutrition, October 5 - 7, National Veterinary School of Nantes,
p. 183, 2006.

33. Jansen JP, Defrance T, Warnier AM: Effects of organic-farming-
compatible insecticides on four aphid natural enemy species. Pest Manag
Sci, 66, 650-656, 2010.

34, Sirri F, Castellini C, Bianchi M, Petracci M, Meluzzi A, Franchini A:
Effect of fast-, medium- and slow-growing strains on meat quality of chickens
reared under the organic farming method. Animal, 5, 312-319, 2011.

35. FAO (Food and Agriculture Organization): Food safety and quality
as affected by organic farming. ERC/00/7, Agenda Item 10.1. 22" FAO
Regional Conference for Europe. Porto, 24-28 July 2000. Available on-line
(November, 2012) at http://www.fao.org/docrep/meeting /X4983e.htm.

36. Browne AW, Harris PJC, Hofny-Collins AH, Pasiecznik N, Wallace
RR: Organic production and ethical trade: Definition, practice and links.
Food Policy, 25, 69-89, 2000.

37. McCann E, Sullivan S, Erickson D, De-Young R: Environmental
Awareness, Economic Orientation, and Farming Practices: A Comparison
of Organic and Conventional Farmers. Environ Manage, 21, 747-758, 1997.

38. Thamsborg SM: Organic farming in the Nordic countries-animal



732

Possible Natural Toxins in ...

health and production. Acta Vet Scand, Suppl 95, 7-15, 2001.

39. Pandey J, Pandey U: Accumulation of heavy metals in dietary
vegetables and cultivated soil horizon in organic farming system in
relation to atmospheric deposition in a seasonally dry tropical region of
India. Environ Monit Assess, 148, 61-74, 2009.

40. MacRae G: Rice farming in Bali: Organic production and marketing
challenges. Crit Asian Stud, 43, 69-92, 2011.

41. Akbaba U, Sahin Y, Turkez H: Element content analysis by WDXRF
in pistachios grown under organic and conventional farming regimes for
human nutrition and health. Toxicol Ind Health, 28, 783-788, 2012.

42, Mader P, Fliessbach A, Dubois D, Gunst L, Fried P, Niggli U: Soil
fertility and biodiversity in organic farming. Science, 296, 1694-1697,
2002.

43, Tuomisto HL, Hodge ID, Riordan P, MacDonald DW: Does organic
farming reduce environmental impacts? A meta-analysis of European
research. J Environ Manage, 112, 309-320. 2012

44, Kirchmann H, Thorvaldson G: Challenging targets for future
agriculture. Eur J Agron, 12, 145-161, 2000.

45.Yu W, Zhang L, Shen S, Lian H: A long-term field trial on fertilization
and on use of recycled nutrients in farming systems lll. Recycling rate of
P and N through a composting cycle and recoveries of P and N in organic
manure. J Appl Ecol, 13, 1407-1409, 2002.

46. Weller RF, Cooper A: Health status of dairy herds converting from
conventional to organic dairy farming. Vet Rec, 139, 141-142, 1996.

47. Dalgaard T, Kjeldsen C, Hutchings NJ and Hansen JF: N-losses and
energy use in a scenario for conversion to organic farming. Sci World J
Suppl 2, 822-829, 2001.

48. Prandini A, Sigolo S, Piva G: Conjugated linoleic acid (CLA) and fatty
acid composition of milk, curd and Grana Padano cheese in conventional
and organic farming systems. J Dairy Res, 76, 278-282, 2009.

49. Schneweis I, Meyer K, Ritzmann M, Hoffmann P, Dempfle L, Bauer
J: Influence of organically or conventionally produced wheat on health,
performance and mycotoxin residues in tissues and bile of growing pigs.
Arch Anim Nutr, 59, 155-163, 2005.

50.DEFRA (Department for Environment, Food and Rural Affairs):
Compendium of UK organic standards, DEFRA, London. pp. 1-104, 2006.
Available on-line (November, 2012). at ttp://archive.defra.gov.uk/foodfarm/
growing/organic/standards/pdf/compendium.pdf.

51. SA (Soil Association): Soil Association organic standards farming and
growing. Revision-16, pp. 1-241,2012. Available on-line (November, 2012)
at http://www.soil association.org/LinkClick.aspx?fileticket=I-qUg6ill0%3
D&tabid=353.

52. Reidsma P, Tekelenburg T, Berg M, Alkemade R: Impacts of land-
use change on biodiversity: An assessment of agricultural biodiversity in
the European Union. Agr Ecosyst Environ, 114, 86-102, 2006.

53. Rio M, Franco-Uria A, Abad E, Roca E: A risk-based decision tool for
the management of organic waste in agriculture and farming activities
(FARMERS). J Hazard Mater, 185, 792-800, 2011.

54.FAO (Food and Agriculture Organization): Animal feeding and food
safety, FAO Food and nutrition paper-69. pp. 1-47, Report of an FAO Expert
Consultation, Rome, Italy, 10-14 March 1997. FAO Food and Nutrition
Division. 1998. Available on-line (November, 2012) at ftp://ftp.fao.org/es/
esn/food/W8901E.pdf.

55. Baars T: Review of animal health and welfare. In, Isart J, Llerena JJ (Eds):
Organic Farming Research in the EU, Towards 21 Century, ENOF White
Book, pp. 65-74, CAB Direct, Barcelona, 1999.

56. Baars T: Review of Grassland and Fodder Production. In, Isart J,
Llerena JJ (Eds): Organic Farming Research in the EU, Towards 21 Century,
ENOF White Book, pp. 77-83, CAB Direct, Barcelona, 1999.

57. AFSSA (Agence Francaise de Securité Sanitaire des Aliments):
Evaluation nutritionelle et sanitaire des aliments issus de I'agriculture
biologique. Chapitre 4: Aspect Sanitaires. pp. 61-113, 2003. Avalaible
on-line (November, 2012) at http://www.anses.fr/Documents/ NUT-Ra-
AgriBio.pdf.

58. Saba A, Messina F: Attitudes towards organic foods and risk/benefit

perception associated with pesticides. Food Qual Prefer, 14, 637-645,
2003.

59.D’MelloJPF:Contaminantsandtoxinsinanimalfeeds.2006.http://www.fao.
org/waicent/faoinfo/agricult/aga/agap/frg/Feed safety/ffsp6.htm, Available
on-line: November, 2012.

60. Vaarst M, Bennedsgaard TW: Reduced medication in organic farming
with emphasis on organic dairy production. Acta Vet Scand, Suppl 95, 51-
57,2001.

61. Malmauret L, Massin DP, Hardy JL, Verger P: Contaminants in
organic and conventional foodstuffs in France. Food Addit Contam, 19,
524-532,2002.

62. Lo M, Matthews D: Results of routine testing of organic food for
agro-chemical residues. In, Powell J (Ed): UK Organic Research 2002.
Proceedings of the COR Conference, 26-28™ March, Aberystwyth, 61-64,
2002. Available on-line (November, 2012) at http://orgprints.org/8268/1/
Lo_matthews_testing_agrochemical_residues.pdf

63. Keck G: Contaminants et résidus chimiques dans les aliments
d’origine animale. Rev Fr Lab, 348, 21-27, 2002.

64. Jensen AN, Dalsgaard A, Stockmarr A, Nielsen EM, Baggesen DL:
Survival and transmission of Salmonella enterica serovar typhimurium in
an outdoor organic pig farming environment. Appl Environ Microb, 72,
1833-1842, 2006.

65. Ammann K: Why farming with high tech methods should integrate
elements of organic agriculture. New Biotechnol, 25, 378-388, 2009.

66. Schmid F, Moser G, Muller H, Berg G: Functional and structural
microbial diversity in organic and conventional viticulture: Organic farming
benefits natural biocontrol agents. Appl Environ Microb, 77, 2188-2191,
2011.

67. Fagnano M, Fiorentino N, D'Egidio MG, Quaranta F, Ritieni A,
Ferracane R, Raimondi G: Durum wheat in conventional and organic
farming: yield amount and pasta quality in Southern Italy. Sci World J,
2012 Article ID 973058, 1-9, 2012.

68. Duarte SC, Lino CM, Pena A: Ochratoxin A in feed of food-producing
animals: an undesirable mycotoxin with health and performance effects.
Vet Microbiol, 154, 1-13,2011.

69. Milne JA: Societal expectations of livestock farming in relation to
environmental effects in Europe. Livest Prod Sci, 96, 3-9, 2005.

70. Oleskowicz-Popiel P, Kadar Z, Heiske S, Klein-Marcuschamer
D, Simmons BA, Blanch HW, Schmidt JE: Co-production of ethanol,
biogas, protein fodder and natural fertilizer in organic farming-evaluation
of a concept for a farm-scale biorefinery. Bioresource Technol, 104, 440-
446,2012.

71. Hovi M, Sundrum A, Thamsborg SM: Animal health and welfare in
organic livestock production in Europe: Current state and future challenges.
Livest Prod Sci, 80, 41-53, 2003.

72. Gibon A: Managing grassland for production, the environment and
the landscape. Challenges at the farm and the landscape level. Livest Prod
Sci, 96, 11-31, 2005.

73. Esperschutz J, Gattinger A, Mader P, Schloter M, Fliessbach
A: Response of soil microbial biomass and community structures to
conventional and organic farming systems under identical crop rotations.
FEMS Microbiol Ecol, 61, 26-37, 2007.

74. Rashad FM, Saleh WD, Moselhy MA: Bioconversion of rice straw
and certain agro-industrial wastes to amendments for organic farming
systems: 1. Composting, quality, stability and maturity indices. Bioresource
Technol, 101, 5952-5960, 2010.

75. Sutmoller P: Contaminated food of animal origin: hazards and
risk management. Contamination of Animal Products: Prevention and
Risks for Public Health, OIE Sci Tech Rev, 16, 1-26, 1997. Available on-line
(November, 2012) at http://siteresources. worldbank.org/INTARD/843432-
1111149860300/20434404/ContaminatedFood.pdf.

76. Sanders TAB: Food production and food safety. Brit Med J, 318, 1689-
1693. 1999.

77.Bourn D, Prescott J: A comparison of the nutritional value, sensory
qualities, and food safety of organically and conventionally produced



733
SEKKIN, KUM

foods. Crit Rev Food Sci Nutr, 42, 1- 34, 2002.

78. Walk ST, Mladonicky JM, Middleton JA, Heidt AJ, Cunningham
JR, Bartlett P, Sato K, Whittam TS: Influence of antibiotic selection on
genetic composition of Escherichia coli populations from conventional
and organic dairy farms. Appl Environ Microb, 73, 5982-5989, 2007.

79. Kersting AL, Medeiros LC, LeJeune JT: Differences in Listeria
monocytogenes contamination of rural Ohio residences with and
without livestock. Foodborne Pathog Dis, 7, 57-62, 2010.

80. Schwaiger K, Schmied EM, Bauer J: Comparative analysis on antibiotic
resistance characteristics of Listeria spp. and Enterococcus spp. isolated
from laying hens and eggs in conventional and organic keeping systems
in Bavaria, Germany. Zoonoses Public Hith, 57, 171-180, 2010.

81. Luo X, Cai X: A combined use of autolysin p60 and Listeriolysin-O
antigens induces high protective immune responses against Listeria
monocytogenes infection. Curr Microbiol, 65, 813-818, 2012.

82. Krysinska-Traczyk E: Microflora of the farming work environment as
an occupational risk factor. Med Pr, 51, 351-355, 2000.

83. Rintala H, Pitkaranta M, Taubel M: Microbial communities associated
with house dust. Adv Appl Microbiol, 78, 75-120, 2012.

84. Boutrif E: Risk of undesired substances in feeds and animal food
products. Food safety management in developing countries. Proceedings
of the International Workshop, CIRAD-FAO, 11-13 December, Montpellier,
pp. 1-6, 2002. Avalaible on-line (November, 2012) at http://www.abef.com.
br/download/workshop/trabalhocientifico/10.

85. Kaya S: Mikotoksinler. In, Kaya S, Piringci |, Bilgili A (Eds): Veteriner
Hekimliginde Toksikoloji. Baski 2. s. 537-573, Medisan Yayinevi, Ankara,
2002.

86. Pattono D, Gallo PF, Civera T: Detection and quantification of
Ochratoxin A in milk produced in organic farms. Food Chem, 127, 374-377,
2011.

87. Dohlman E: Mycotoxin hazards and regulations. Impacts on food and
animal feed crop trade. Economic Research Service/USDA, International
Trade and Food Safety, AER-828, pp. 97-108, 2006. Available on-line
(November, 2012) at http://www.ers.usda.gov/ publications/aer828/
aer828h.pdf.

88. Suproniene S, Justesen A, Nicolaisen M, Mankeviciene A,
Dabkevicius Z, Semaskiene R, Leistrumaite A: Distribution of
trichothecene and zearalenone producing Fusarium species in grain
of different cereal species and cultivars grown under organic farming
conditions in Lithuania. Ann Agr Env Med, 17, 79-86, 2010.

89. Bernhoft A, Torp M, Clasen PE, Loes AK, Kristoffersen AB:
Influence of agronomic and climatic factors on Fusarium infestation and
mycotoxin contamination of cereals in Norway. Food Addit Contam Part A
Chem Anal Control Expo Risk Assess, 29, 1129-1140, 2012.

90. Akar F, Sari M, Akbas L, Sekkin S, Kum C: Aydin ili ve cevresinden
saglanan misir drneklerinin Fumonisin B, ile kirlenme durumu lzerinde
calismalar. Bornova Vet Kont Arast Enst Derg, 24, 15-19, 1999.

91. Arino A, Juan T, Estopanan G, Gonzalez-Cabo JF: Natural occurrence
of Fusarium species, fumonisin production by toxigenic strains, and
concentrations of Fumonisins B,, and B, in conventional and organic
maize grown in Spain. J Food Protect, 70, 151-156, 2007.

92. Pozzo L, Cavallarin L, Nucera D, Antoniazzi S, Schiavone A: A survey
of ochratoxin A contamination in feeds and sera from organic and standard
swine farms in northwest Italy. J Sci Food Agr, 90, 1467-1472, 2010.

93. Demet O, Oguz H, Celik i, Adigiizel H: Bugday, misir, piring ve
yerfistiginda aflatoksin Gretilmesi. Vet Bil Derg, 11:135-140, 1995.

94. Oguz H, Kurtoglu V: Effect of clinoptilolite on performance of broiler
chickens during experimental aflatoxicosis. Br Poult Sci, 41, 512-517, 2000.
95. Oguz H: A review from experimental trials on detoxification of aflatoxin
in poultry feed. Eurasian J Vet Sci, 27, 1-12,2011.

96. D’Mello JPF, MacDonald AMC: Mycotoxins. Anim Feed Sci Tech, 69,
155-166, 1997.

97. Khoshpey B, Farhud D, Zaini F: Aflatoxins in Iran: Nature, hazards
and carcinogenicity. Iran J Public Health, 40, 1-30, 2011.

98. Wyss GS: Assessing the risk from mycotoxins for the organic food

chain: results from Organic HACCP-project and other research. Systems
development: quality and safety of organic livestock products. Proceedings
of the 4" SAFO Workshop, Frick, Switzerland, pp. 133-136, 2005. http://
orgprints.org/5921/01/ Wyss-2005-SAFO-mycotoxins.pdf, Available on-
line: November, 2012.

99. Heaton S: Organic farming, food quality and human health: A
review of the evidence. Soil Association Bristol House, Registered charity
no: 206862. pp. 1-88, 2001. http://www.soilassociation org/LinkClick.asp
x?fileticket=cY8kfP3Q%2BgA%3D&tngh_x0026;tabid=388, Available on-
line: November, 2012.

100. Bordeleau G, Myers-Smith |, Midak M, Szeremeta A: Food Quality:
A comparison of organic and conventional fruits and vegetables. Ecological
Agriculture Den Kongelige Veterinoer-og Landbohgjskole. 1-81, 2002.
http://www.courseinfo.life.ku.dk/KurserLPLF10355/presentation/~media
/Kurser/1JV/250069/foodqualityfinal.pdf.ashx,Avalaibleon-line:November,
2012.

101. Durmic Z, Blache D: Bioactive plants and plant products: Effects
on animal function, health and welfare. Anim Feed Sci Tech, 176, 150-162,
2012.

102. Villalba JJ, Provenza FD, Hall JO, Lisonbee LD: Selection of tannins
by sheep in response to gastrointestinal nematode infection. J Anim Sci,
88,2189-2198, 2010.

103. Villalba JJ, Provenza FD, Manteca X: Links between ruminants
food preference and their welfare. Animal, 4, 1240-1247, 2010.

104. Norman HC, Masters DG, Barrett-Lennard EG: Halophytes as
forages in saline landscapes: Interactions between plant genotype and
environment change their feeding value to ruminants. Environ Exp Bot,
(in press), 2012.

105. Codex Alimentarius: Prevention and Reduction of Food and Feed
Contamination. pp. 1-178, WHO-FAO Rome, 2012.

106. Weltmeier F, Maser A, Menze A, Hennig S, Schad M, Breuer F,
Schulz B, Holtschulte B, Nehls R, Stahl DJ: Transcript profiles in sugar
beet genotypes uncover timing and strength of defense reactions to
Cercospora beticola infection. Mol Plant Microbe Interact, 24, 758-772,
2011.

107.Pechanova O, Pechan T, Williams WP, Luthe DS: Proteomic analysis
of the maize rachis: potential roles of constitutive and induced proteins
in resistance to Aspergillus flavus infection and aflatoxin accumulation.
Proteomics, 11, 114-127,2011.

108. Chen ZY, Brown RL, Damann KE, Cleveland TE: PR10 expression in
maize and its effect on host resistance against Aspergillus flavus infection
and aflatoxin production. Mol Plant Pathol, 11, 69-81, 2010.

109. Jard G, Liboz T, Mathieu F, Guyonvarc’h A, Lebrihi A: Review of
mycotoxin reduction in food and feed: from prevention in the field to
detoxification by adsorption or transformation. Food Addit Contam Part A
Chem Anal Control Expo Risk Assess, 28, 1590-1609, 2011.

110. Magan N, Aldred D, Mylona K, Lambert RJ: Limiting mycotoxins
in stored wheat. Food Addit Contam Part A Chem Anal Control Expo Risk
Assess 27, 644-650, 2010.

111. Magan N, Aldred D: Post-harvest control strategies: minimizing
mycotoxins in the food chain. Int J Food Microbiol, 119, 131-139, 2007.

112. Kabak B, Dobson AD, Var I: Strategies to prevent mycotoxin
contamination of food and animal feed: A review. Crit Rev Food Sci Nutr,
46,593-619, 2006.

113. Aldred D, Magan N: Prevention strategies for trichothecenes. Toxicol
Lett, 153, 165-171, 2004.

114.Edlayne G, Simone A, Felicio JD: Chemical and biological approaches
for mycotoxin control: A review. Recent Pat Food Nutr Agric, 1,155-161, 20009.

’

115. Kabak B, Dobson AD: Biological strategies to counteract the effects
of mycotoxins. J Food Prot, 72, 2006-2016, 2009.

116. Castoria R, Mannina L, Duran-Patron R, Maffei F, Sobolev AP,
De Felice DV, Pinedo-Rivilla C, Ritieni A, Ferracane R, Wright SA:
Conversion of the mycotoxin patulin to the less toxic desoxypatulinic
acid by the biocontrol yeast Rhodosporidium kratochvilovae strain LS11.J
Agric Food Chem, 59, 11571-11578, 2011.



734

Possible Natural Toxins in ...

117. Juglal S, Govinden R, Odhav B: Spice oils for the control of co-
occurring mycotoxin-producing fungi. J Food Prot, 65, 683-687, 2002.

118. Souza MF, Tome AR, Rao VS: Inhibition by the bioflavonoid ternatin
of aflatoxin B1-induced lipid peroxidation in rat liver. J Pharm Pharmacol,
51,125-129, 1999.

119. Srinivasan S, Sarada DV: Antifungal activity of phenyl derivative
of pyranocoumarin from Psoralea corylifolia L. seeds by inhibition of
acetylation activity of trichothecene 3-o-acetyltransferase (Tri101). J
Biomed Biotechnol, doi: 10.1155/2012/310850, 2012.

120. Awad WA, Ghareeb K, Bohm J, Zentek J: Decontamination and
detoxification strategies for the Fusarium mycotoxin deoxynivalenol
in animal feed and the effectiveness of microbial biodegradation. Food
Addit Contam Part A Chem Anal Control Expo Risk Assess, 27,510-520, 2010.

121. He J, Zhou T: Patented techniques for detoxification of mycotoxins
in feeds and food matrices. Recent Pat Food Nutr Agric, 2, 96-104, 2010.

122. Jansen van Rensburg C, Van Rensburg CE, Van Ryssen JB, Casey
NH, Rottinghaus GE: /n vitro and in vivo assessment of humic acid as an
aflatoxin binder in broiler chickens. Poult Sci, 85, 1576-1583, 2006.



