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CORRELATION BETWEEN THE LIMIT VALUES OF
LABORATORY AND CLINICAL MYCOTOXICOSIS

ABSTRACT: Analysis of feed for the presence of fungi and mycotoxins is a request
necessary to meet in order to ensure a healthy and economical production in livestock.
These tests are related to legal regulation which prescribes the maximum legislated content
(MLC), both for the presence of mycotoxins and the total number of fungi in certain feeds.
Health problems that can occur during the production of animals are sometimes caused by
the presence of mycotoxins in the feed. Laboratory testing is a good practice to confirm a
suspicion, and allows timely treatment of contaminated feed.

Potential problems arise under circumstances when there is a clinical outcome of
mycotoxicosis and animal and laboratory findings suggest that the obtained values are be-
low the level that is within the MLC. For these reasons, the subject of our research was to
investigate the occurrence of mycotoxins and mold in feed, as well as the clinical presentation
for animals that were fed with the feed with allowed values of these agents according to the
recommended levels. The aim of this paper was to highlight the problems associated with
clinical correlation of sick animals and laboratory findings, and suggest their overcoming.

In the period of one year, a total of 176 samples of feed (complete mixture for broilers,
corn and soy products) were examined for the presence of fungi, 106 samples were exam-
ined for the presence of mycotoxins and 26 flocks of broilers and turkeys were clinically
observed. Standard methods were used for isolation of molds and the ELISA test was used
for the detection of mycotoxins. Clinical and pathomorphological observation of the flocks
was done to determine the natural indicators of production.

Studies indicated a problem because clinical and pathomorphological findings in
some cases were not correlated with laboratory findings of molds and mycotoxins in the feed,
and in some cases it did not necessarily mean that the animals were healthy. Synergism and
cumulative effects of mycotoxins, on the one hand, and the characteristics of each species
and product category on the other hand, can create specific circumstances that can lead to
disease and can increase even though the values prescribed by legislation have been met.
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INTRODUCTION

Modern animal production requires the implementation of optimal zoot-
echnical measures and the use of safe feed. Feeds are especially worth atten-
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tion because of their nutritional importance. As a source of essential biologi-
cal and minerals, it can be a vector of transmission of various microorganisms
and their metabolites. Feed can be contaminated at various stages of produc-
tion and processing, and the diversity of present microorganisms depends on
some of its properties, water activity, presence of oxygen, pH and nutritional
potential M aciorowskietal, 2007). The most important factors that
contribute to the presence or production of mycotoxins in feed are often re-
lated to storage and environmental conditions which, under the control of
people, can be reduced (Duarte etal, 2011). Presence of molds and myco-
toxins in foods indicates that the contamination occurred at some point in the
production of feed, and that such feed is a threat to the health of animals.
Mycotoxins as secondary metabolites of molds (A vakumovi¢etal, 2007)
require special attention when the quality of the feed is considered. Most
commonly, mycotoxins enter the body through the digestive tract during the
process of eating contaminated feed, but the possibility of inhalation of toxic
spores and direct dermal contact should also not be ignored (Zinedine,
Maiies, 2009).

The legislation specified the method for determination of the presence of
fungi and mycotoxins in feed and set the threshold limit value of certain tox-
ins in animals and different product categories (Sluzbeni Glasnik, 2010). Po-
tential problems arise under circumstances when there is a clinical picture of
mycotoxicosis in animals but laboratory findings suggest that the obtained
values are below MLC. Mycotoxins are rarely present in food at high concen-
trations. More common problem is chronic mycotoxicosis caused by low toxin
concentrations that are consumed by animals for a longer period of time (Pet-
terson, 2004). For these reasons, the subject of our research was to investi-
gate the occurrence of mycotoxins and mold in feed, as well as the clinical
results of animals which consumed the feed with allowed values of these
agents. The aim of this paper was to highlight the problems associated with
clinical correlation of sick animals and laboratory findings, and to suggest
their overcoming.

MATERIAL AND METHODS

During a one year long period (autumn, 2011 — autumn, 2012) we exam-
ined a total of 176 samples of complete feeding mixtures for broilers and young
turkeys used in the diet for fattening poultry and turkeys. This included a total
of 103 mixtures for fattening broilers and young turkeys, 29 samples of corn
and 54 soybean products (meals and cakes). Isolation of fungi was performed
according to the methodology defined by international standards (EN ISO
21527-2:2011). Tests for the presence of mycotoxins in the feed used for young
birds were carried out on 106 samples. It included 45 samples of mixtures for
chickens and turkeys, 47 corn samples and 14 samples of corn and soybean
products. Content of total aflatoxins, ochratoxin A, deoxynivalenol and T2
toxin were determined by the enzymatic immunoaffinity (ELISA) method,
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using Ridascreen® test kits (R-Biopharm, Germany) (Jak§ié et al., 2012).
Methods are verified according to the European requirements (E C, 2006b).
Clinical examinations were done in 11 turkeys from fattening flocks
(But Big-6) and 15 flocks of broilers (Ross, Cobb), for which standard method
of clinical diagnosis, observation, pathoanatomical overview and insight into
the production indicators (quantity and length of feed intake, feed conversion
and mortality) was done (Avakumovicetal, 2007, Palicetal, 1994).

RESULTS AND DISCUSSION

In Table 1 the results of feed tested for the presence of mold are summa-
rized. During the experiment, the complete feeding mixtures for broilers and
turkeys, and corn and soybean products were analyzed.

Tab. 1 — Distribution of feed samples according to mold counts and the number of faulty samples

Feeds No. feed samples in the given values | number of faulty feed
Complete feeding mixtures <10 | 107 10°  |total

Turkeys 6 4 5 15 0

Broilers 33 7 48 88 10

Total 39 11 53 103

Corn 0 5 24 29 0

Soybean products (meals, cakes) | 31 11 12 54 0

Table 1 shows that a small number of feed was contaminated with mold
in amounts that exceeded the MLC. Fusarium, Aspergillus and Penicillium
were the most common species of fungi isolated in the examined feed, which
is in accordance with the findings of other authors (B in d e r, 2007), and the
Fusarium species were the most common (over 30%). This finding corre-
sponds to Fusarium results obtained from the studies conducted in different
countries (Zinedineetal., 2007). Out of all tested feeds, complete mixture
for fattening turkeys did not contain molds above the MLC while in the mix-
ture for broilers 10 (11.36%) out of 88 nutrients examined were inadequate. In
case of corn and soybean products, it can be seen that the tested samples of
corn and soya products were within the acceptable limits for molds, according
to the current Rulebook. Our findings are in agreement with the results of
other researchers who have concluded that a small number of contaminated
mixtures with mold is a sign of good quality feed. Satisfactory finding in soy
products indicated that the heat treatment caused a significant decrease in
mold (Astorecaetal., 2011).

It is important to note that a significant number of samples, over 50%
samples of feed for broilers and 60% samples of feed for turkeys, contained
mold counts within the acceptable limits, but for the rest of the tested samples
we could not claim that they were entirely free from mold because the detec-
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tion threshold of the methods applied was <10?. Similar observations are valid
for the examined samples of corn and soybean products.

Table 2 shows the data related to the presence of mycotoxins in feed-
stuffs which were studied for the presence of molds.

Table 2 also contains data for the levels of certain mycotoxins that are
allowed by our legislation and regulatory legal acts of the European Union
(Sluzbeni Glasnik, 2010, E C, 2003, E C, 2006a). Legal regulations from our
country set the allowed levels for the mixtures that are used for feeding of
young animals, and the levels allowed according to the EU regulation are
given only for aflatoxin while for other mycotoxins only maximum limits are
defined.

Tab. 2 — Mycotoxin content in feed samples in comparison to legislated values
Results of the tests of complete mixtures

Complete feeding stuffs Maximum legislated mycotoxin content (pg/kg)
for broilers and turkeys Aflatoxins | Ochratoxin A Deoxynivalenol | T2 toxin
Serbian regulations* 10 1000 300
EU directive** 10 100 5000 |
Detection limit <2 <1 <74 or <222
No. of samples
Total number 45 44 37 19 34
of samples
1 2 0
15\211:;1)5; of faulty 2 clqse‘to 0 2
the limit) 0
Maize Maximum legislated mycotoxin content (pg/kg)
Aflatoxins | Ochratoxin A Deoxynivalenol | T2 toxin
50
EU directive** 20 250 12000 |
No. of samples
Total number 47 39 35 3 31
of samples
mber of
If\alt?llt}l/) esarcl’lples 2 0 0 0
Soybean products Maximum legislated mycotoxin content (pg/kg
(meals and cakes) Aflatoxins | Ochratoxin A Deoxynivalenol T2 toxin
Serbian regulations* 50
EU directive** 20 250 8000
No. of samples
Total number 14 12 3 10 6
of samples
Number of faulty 0 0 0 0
samples

* S1. Glasnik RS, br. 4/2010 Pravilnik o kvalitetu hrane za Zivotinje, ¢l. 99. (Sr)
*EC (European Commision) (2003, 2006a)
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Table 2 gives data on the presence of mycotoxins in the samples of com-
plete mixtures for broilers, corn and soybean products. It can be seen that only
3 full feed mixtures for broilers meal and 2 samples of corn were inadequate
regarding the allowed levels of mycotoxins, while the other samples were
within the set limits.

The results of laboratory tests indicated that the number of feeds that
were not appropriate according to the allowed levels was not large; however,
direct production, and fattening can lead to the problem when the symptoms
of mycotoxicosis exist in spite of using the feed that meets legal requirements.
The significance of the obtained results can be observed from the aspect of
impact of small concentrations of mycotoxins and their synergistic effects on
individuals (Tam mera et al., 2007).

From the 15 broiler flocks monitored, and 11 flocks of fattening turkeys,
clinical and pathomorphological findings revealed changes that correspond to
mycotoxicosis in 4, i.e. 2 flocks, respectively. Data on clinical, pathomorpho-
logical findings and production indicators pointed to the problems caused by
mycotoxins (Avakumovi¢ etal, 2007; Pali¢etal., 1994). Clinical symp-
toms observed in the specimens included drowsiness, contamination of feath-
ers around the cloaca, ataxia and necrotic lesions on the hard palate, tongue
and mucous membrane of the turn of the horny beak. Touching of these points
was reported to cause pain in the animals. Pathomorphological changes were
characterized with prominent blood vessels, carotid, dark colored anticoagu-
lated blood, atrium overfilled with blood, bleeding, subcapsular liver with
rounded edges. Natural indicators have pointed to changes in mortality, pro-
longed period of fattening, the altered feed conversion efficiency and lower
weight in the final stage of fattening. Our findings are consistent with the
results reported in the works of other authors (Kapetanovetal., 2012).

Necrotic lesions in the oral cavity led to a prolonged period of food and
water consumption, and feed conversion was increased because more food
was needed to gain 1 kg. Mortality in flocks was increased and the feeding
was extended. Laboratory tests and identified health problems on the ground
indicated that mycotoxins usually did not cause acute illnesses, and if it did
occur it was usually due to the multiple interactions of different factors which
could cause the toxicity of these substances M orgaviandRiley, 2007).
The influence of toxins can be synergic (Kubena etal., 1997) or depend on
the amount of mycotoxins present (D 6 11and D @n i ¢ k e, 2011), and their
cumulative effect can cause health problems.

CONCLUSION

The results obtained in the course of this research suggest that the prob-
lem of the presence of fungi and mycotoxins in the feed cannot be approached
only from the aspect of their allowed limits, but the harmful effect on the
health of animals and subsequent consequences should be considered as well. It
is obvious that mycotoxins pose numerous threats to different types of animals
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and products. Also, in addition to laboratory tests which should be practiced
in order to avoid mistakes by relying only on the given threshold, clinical
findings and data on pathoanatomical and production indicators are necessary
steps. Results of the laboratory tests of feed point to the fact that even if the
nutrient values seem to be appropriate, the health and production problems in
animals can still be reported.
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KOPEJIALIMJA TPAHNYHU X BPEAHOCTU JIABOPATOPUJCKHNX
HAJIA3ZA U KJIIMHWYKE CJIIMKE MUKOTOKCHKO3A

Urop M. Crojanos, Muomn 1. Kaneranos., /[lyopaska B. [ToTkomak,
Munnna M. XXuskos-basnom, Cannpa M. Jakmmh, Jacua 3. [Iponanos Panynosuh

Hayunu nHCTHTYT 32 BeTepuHapcTBo ,,HoBu Can®, Pymenauku myt 20,
21000 Hosu Can, Cpbuja

Pe3ume

AHaJu3a XpaHe 3a )KUBOTHHE HA TPUCYCTBO MUKOTOKCHHA ¥ TJHHBHIIA j€ 3aXTEB
KOjH je HeIXOJHO UCITyHUTH Kako Ou ce 00e30e1uiia 3/ipaBa 1 EKOHOMHYHA IPOU3BO/I-
Ba y cTouapcTBy. Moryhu npoGiieMu HacTajy y OKOJTHOCTHMA KaJia Ce jaBJba KIIMHUYKA
CJIMKa MUKOTOKCHKO3a KOJI )KHBOTHbA a JIA00PATOPUjCKHU Halla3 yKasyje ja cy jo0ujeHe
BPEIHOCTH UCIIOJl FPAHUYHUX HIUBOA, OJJHOCHO y OKBHPY JI03BOJbEHUX BPEAHOCTH. 13
HaBEJICHUX pa3Jjiora MpeAMeT Haller HCTPaKMBamba je npaheme npucycTBa MUKOTOK-
CHHA ¥ TNIECHU Y XPaHH 32 )KUBOTHEE, KA0 U IIPHKA3 KIIMHIYKE CIIHUKE KOje CE jaBJba KOJI
JKUBOTHHHA KOj€ Cy KOH3yMUpaJie XpaHy ca JI03BOJbEHUM BPEJHOCTHMA OBHX arcHaca
npemMa rnpaBuiHUKY. {1k paja je 1a ucrakue nmpoodiieMe Be3aHe 3a Kopenalujy KIMHUY-
Ke ciIrKe O0JIECHUX JKMBOTHbA U JIA0OPATOPH]CKUX Halla3a M KaKo UX MpeBasuhm.

V mepuony o jeqHe ronuHe YKYITHO je Tperieaano 176 y3opaka XpaHe 3a )KHBOTH-
¢ (MOTIYHE CMELIE 3a TOB MO/IMJIATKA XKHBHHE, KYKypy3a 1 IPOM3BO/A O] €0j€) Ha IpH-
cycTBO miecHH, 106 y3opaka Ha MPHCYCTBO MHKOTOKCHHA H OTICEPBHPAHO je 26 jaTta Opoj-
nepa u hypuha. 3a ucnmruBama cy xkopummhere ICO meTone 3a m3onanujy miecan u ELISA
TECT 3a IOKa3MBake MUKOTOKCHHA. JaTa cy mperieaHa KIMHHYKUM U TaToMopdoton-
KUM MeTo/iaMa U ojipehuBambeM HaTypaHUX MOKa3aTesba POU3BOIE.
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HcrpaxuBama cy ykaszaia Ha IpUCYTaH MpobJieM, Jja KITMHIYKH U naToMop(doio-
IIKY HaJa3 y HeKUM CITydajeBIMa He Mopa OUTH Y KOpeNaIuju ca J1adopaTopHjCKUM Ha-
JIa30M IJIECHU U MUKOTOKCHHA Y XpaHMBHMa Kao U J1a JI03BOJbEHE BPEAHOCTHU ITPUCYCTBA
OBHX MaTepHja y HeKUM CITydajeBIMa HE IPEACTABIbajy CUTYPHOCT 3a 3/IpaBJbe JKUBOTH-
wa. CHHEpru3am 1 KyMyJIaTHBHO JIjCTBO MUKOTOKCHHA Ca jeJHE CTPAaHE U KapaKTepH-
CTHKE IIOj€INHUX BPCTA )KMBOTHIHE U IIPON3BOIHUX KATETOPHja ca Ipyre CTPaHE, MOTY
CTBOPHTH CrieU(pHUUHE OKOIHOCTH Koje he oBecTH 110 nojaBe 6ojecTu 1 OHJIA Kajia cy
3aJI0BOJbEHE BPETHOCTH MTPOMHUCAHE TPABHUM PEryjaTuBama.

KJbYYHE PEUU: knuHUYKA CTMKAa, MUKOTOKCHHM, TIJICCHH, XPaHa 33 )KUBOTHHHEC
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