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Einfluß von Fusarientoxinen aufdie Mast- und Schlachtleistung von Puten

1. Introduction

Austria is because of its climate one of the most successful

European countries for maize production, Due to the fre

quently occuring offrost in autumn maize is often infected

with fusariums that produce toxins and have deleterious

effects on corn. Possible negative effects of fusarium toxins

in maize are ofgreat importance for turkey farmers and ani

mal feed industry, since maize is one ofthe most important

components of turkey diets, The level of fusarium toxin

contamination is considered as an important parameter for

feeding value of maize. The effect of naturally contamina
ted maize on growth and carcasscharacteristics can be mea-

sured reliably only in feeding trials. For this experiment

maize was specially selecred from maize ears with higher le

vels ofmycotoxins. In this experiment, the effects ofhighly

naturally fusarium toxin contaminated maize on fattening

and carcass characteristics as weIl as on biochemical blood
parameters were studied,

2. Literature review

Natural maize sampies can have moniliformin contents in

the range of 2 mg/kg (LEW et al., 1991). The toxicity of

deoxynivalenol and zearalenone for poultry is relatively low

Zusammenfassung
In einem Putenmastversuch wurde der Einfluß von unterschiedlichen Anteilen an mykotoxinkontaminiertem Fut

termais in den Phasenfuttermischungen auf die Mast- und Schlachtleistung, die chemische Zusammensetzung des

Schlachtkörpers, die organoleptischen Eigenschaften des Brustfleisches und spezifische biochemische Blutparameter

untersucht. Im Versuch wurden 60 Puten in 4 Futtergruppengehalten. In Futtergruppe 1 wurde unkontaminierter

Furtermais, in Futtergruppe 2, 3 und 4 wurden 1/3, 2/3 und 3/3 des unkontaminierten Futtermaises durch mykoto

xinkontaminierten Futtermais ersetzt. In Phasenfutter 1 waren bei allen Futtergruppen 36,8, im Phasenfutter 248,9

und im Phasenfutter 3 59,3 % Futtermais enthalten. Der belastete Futtermaiswar mit 4,94 mg Moniliformin,

3,24 mg Beauvericin, 2,02 mg Desoxynivalenol und 0,35 mg Fumonisin Bl/kg kontaminiert. Die Mastdauer betrug

11 Wochen. Bei Mastende waren die Tiere in den Futtergruppen 1, 2, 3 und 4 6,71, 6,26, 6,33 und 6,27 kg schwer.

Der Futteraufwandlkg LM-Zuwachs lag analog bei 2,07, 2,16, 2,23 und 2,19 kg. Beim prozentuellen Anteil der ohne

Darm-Ware (OD-Ware) und grillfertigen Ware (OD-Ware ohne Kopf: Hals, Ständer und Innereien) am Nüchtern

gewicht traten zwischen den Futtergruppen keine nennenswerten Unterschiede auf.. Auf die Organgewichte (Herz,

Leber, Bursa fabricii und Milz) und die Anteile wertvoller Teilstücke am Schlachtkörper hatte der mykotoxinkonta

minierte Futtermais keinen signifikant negativen Einfluß. DerTM-Gehalt in der OD-Ware nahm allerdings mit höhe

rer Mykotoxinkontamination mit P=O,10 sigiftkant von 31,5 auf31,1, 30,9 und 30,1 % ab. Die organolepclschen

Eigenschaften des Brustfleisches (Zartheit, Saftigkeit, Geschmack) wurden durch den mykotoxinkontaminierten Fut

termais nicht beeinflußt. In der Tendenz wurden die belasteten Futtergruppen hinsichtlich der organoleptischen

Eigenschaften besser bewertet als die unbelastete Futtergruppe 1. Aufden biochemischen Status derTiere bei Masten

de hatte der kontaminierte Futtermais ebenfalls keinen Einfluß. Aus dem Versuch kann der Schluß gezogen werden,

daß mykotoxinkontaminierter Mais nur in den ersten 8 Lebenswochen die LM-Entwicklung und den Futterauf

wandlkg LM-Zuwachs negativ beeinflußt.

Schlagworte: Puten, Mykotoxine, Mastleistung. Schlachdeistung, Blut.
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Summary
In a feeding trial with 60 turkeys in 4 feeding groups the effects of mycotoxin contaminated maize on growing per
formance and carcass traits, chemical composition ofeviscerated carcass, organoleptic traits and biochemical parame
ters of blood were investigated. Four diets with different levels of mycotoxin contamination were tried. In feeding

group 1 uncontaminated maize was used, in feeding group 2, 3 and 4; 1/3, 2/3 and 3/3 ofuncontaminated maize were
substituted by mycotoxin contaminated maize. The percentage ofmaize in starter feed, grower diet I and 11 was 36.8,

48.9 and 59.3 0/0, respectively.The contaminated maize contained 4.94 mg moniliformin, 3.24 mg beauvericin, 2.02
mg deoxynivalenol, and 0.35 mg fumonisines BI per kg.At the end ofthe growing period (77 days) live weight ofthe

turkeys of group 1,2,3 and 4 was 6.71,6.26,6.33 and 6.27 kg and feed conversion rate was 2.07,2.16,2.23 and
2.19, respectively. The dressing percentages of eviscerated carcass and roast carcass, the weight of heart, liver, Bursa

fabricii, spleen and the valuable parts of carcass showed no significant differences between the feeding groups. The
DM content ofeviscerated carcass was significantly (P=O.l 0) decreasing from 31.5 to 31.1, 30.9 and 30.1 % for fee

ding group 1, 2, 3 and 4, respectively. The organoleptic traits (tenderness, juiciness and taste) ofbreast meat and the
biochemical parameters of blood were not at all influenced by the contaminated feed. The experiment shows, that

maize contaminated with fusarium toxins had negative effects on growing performance only in the first 8 weeks of

age, but not further on.

Key words: turkey, mycotoxin, growth, carcass, blood.

(PRELUSKY et al., 1994; ROTTER et al., 1996). LEW (1999)

published a non effect levelof1.5 mg deoxynivalenol per kg
compound feed for broilers. There is little published data on

the toxicity of beauvericin and moniliformin for poultry,
PIETRI et al. (1997) reported that the mycotoxin content

appeared to have only little effect on bodyweight gain, while
feed conversion ratio is influenced more negatively. BERGsJo
and KALDHUSDAL (1994) found no negative effects on
growth and carcass characteristics ofbroilers when they were

fed diets with 3.4 mg deoxynivalenol per kg. TRENHOLM et
al. (1986) determined 5 mg per kg diet as no effect level of
deoxynivalenol for broilers. This value was also confirmed
later in an experiment by LEITGEB et al. (1999) with broil
ers. HUPF et al. (1986) recorded negative influences on fat
tening and carcass characteristics offemale broilers at a value
of 16 mg deoxynivalenol per kgfeed whereas KUBENA et al.
(1985) with similar contaminations found no negative

effects on growth performance of broilers. BOSTON et al.
(1996) fed wheat with 5.8 mg deoxynivalenol to mallard
ducks for 14 days and found no negative effects on serum
protein, calcium, glucose, aspartate aminotransferase, blood
packed cell volume, or body or organ weight.

3. Materials and Methods

Practical part ofthis research work was carried out at poul
try trial station, Äußere Wimitz 3, A-9311 Kraig. 60 Big 6

BUT turkey chicks, (30 male and 30 female) were used in

the experiment. The experimental design is given in table 1.

Table 1: Experimental design
Tabelle1: Versuchsplan

Trait Feedin ~ group
1 2 3 4

Animals, n 15 15 15 15
Pens, n 3 3 3 3
Mycotoxin concentration free low middle high
Uncontaminated maize 3/3 2/3 1/3 0
Contaminated maize 0 1/3 2/3 3/3
Feeding ad libitum
Growing period, weeks 11 I 11 I ] 1 I 11

Birds were assigned to 4 groups (3 pens of5 birds each per
group) and offered diets in 3 stages (starrer, grower I and 11).
All feed mixtures were mixed at the trial station. Starter with

27 % crude protein was fed from start until day 28; grower
I with 23 % crude protein from day 29 until day 56 and

grower 11 with 21 % crude protein from day 59 until day
77 (end of growing period). The composition of the diffe

rent diets is shown in table 2. Food was offered ad libitum.
In feeding group 1 was used onIy uncontaminated maize in

all diets and in feeding groups 2, 3 and 4 the uncontami
nated maize was replaced in all diets through 1/3, 2/3 and
3/3 ofhighly mycotoxin contaminated maize.
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Table 2: Composition of diets
Tabelle 2: Rezepturen der Alleinfutter

Feed stuff Starter Grower Grower
I II

Maize kg/dt 36.8 48.9 59.3
Soyabean meal, hp kg/dt 43.7 32.8 24.4
Grass meal, dehydrated kg/dt 6 6 6
Animalby products, Regau kg/dt 5 5 5
Oil kg/dt 5.7 4.7 3.0
Calciumcarbonate kg/dt 0.78 0.65 0.53
Dicalciumphosphate kg/dt 1.20 1.10 0.95
Salt kg/dt 0.18 0.19 0.19
Vitamin conc.-WH0 1

) g/dt 20 16 12
Trace elements conc.-WH02

) g/dt 50 45 40
L-Lysine-HCl g/dt 154 247 320
Dl.-methionine, feed grade g/dt 153 150 135
Choline chloride, Silica g/dt 120 100 80
Antioxidans (Loxidan) g/dt 10 10 10
Amprol plus" g1dt 50 50 -

I) Vitaminconcentrate-G ofthe Warenhandels GmbH.,Abt. Mischfutter,
A-9020Klagenfurt. 50,000.000IE vitaminA, 10,000.000 JEvitarnin 0 ..
150.000 mg vitaminE, 5.410 mg vitamin K, 10.000 mg thiamine, .
30.000mgriboflavin, 20.000 mg pyridoxine, 100mg vitamin 8 12,

150.000mg nicotinicacid, 60.000mg Ca-pantothenate, 5.000 mg folie
acid,300 mg biotinlkg.
2) Traceelementsconcentrate-G ofthe Warenhandels Ges.mb.H.,Abt.
Mischfutter, A-9020Klagenfurt. 120.000 mg Fe, 180.000mg Mn,
120.000 mg Zn, 40.000mg Cu, 2.000mg1,800 mg Se, 2.000 mg Co/kg.
])Commercial productcontaining20 % of Ämproliumethopabat.
100mg Amproliumethopabat/kg diettill the 21th growingday.

3.1 Data collection

Live weight(LW): Reeorded at the heginning of the expe

riment as average per pen and individuallyon day 28, 56

and 77.
Feed conuersion rate({eedlLWgain): Caleulated per pen hy

dividing the feed consumption by LW gain per pen.
Empty body weight: The weight until they were fastened

for 12 h before slaughtering.
Eviscerated carcass: Slaughtered animal without blood,

feather and intestinal traet.
Roast carcass: Carcass without head, neck, legs, gizzard,

liver, heart and abdominal fat, recorded immediatelyafter

slaughtering (roast earcass warm) and once again after 15

hours in a cooling chamber at +3° C (cold roast carcass).
Carcassparts: Cold roast carcass was dissecred into breast,

legs, wings and remainder ofcarcass.
Cbemicalanabsis: Cold roast carcasswas homogenised and

analysed for dry matter, crude protein, ether extract andash.

Organoleptic traits: Breast meat was roasted for 6 minutes

at 180°C on hoth sides, then graded by 4 judges for ten

derness, juiciness and taste. Suhjective scores forthesetraits

ranged from 1 to 6 asshown in rable 3.

Die Bodenkultur

Table 3: Organoleptic test
Tabelle 3: Organoleptische Untersuchung

Points Tendemess Juiciness Taste
6 very tender veryjuicy tasteful
5 tender juicy tasty
4 above average above average above average
3 below average below average below average
2 tough dry tasteless
1 very tough very dry untvpical

Weight ofgizzardwithout feed content, liver without gaU

bladder and heart.

Blond: Sampies were taken at slaughter time and were

analysed for indieators of liver and metabolic disorders.

3.2 Analysis ofmycotoxins

B-trichothecenes: Clean up with myerosep #227 column

according to 1: R. ROMER (1986) and capillary-GC with
trimethylsylilderivate with ECD. Sylilation according to

SCOTTet al. (1986).

A-trichothecenes: Cleanup with mycrosep #227 column

(Rom Labs, Inc.) and capillary-GC with HFBI-derivate

with ECD. Halogenising according to SCOTTet al. (1986).

Zearalenone: Clean up with CHCl3/NaOH-distribution
with reversed phase-HPLC and flourescence detection

(MIROCHA et al., 1974; SCHUHMACHER et al., 1998).

Moniliformin:Clean up with ionpair extraction and ion

pair chromatogaphy and UV-detection (LEW et al., 1996).

Beauvericin: Clean up with solid phase extraction, fol

lowed by reversed phase-HPLC and UV-detection (KRsKA
et al., 1996; JOSEPHS et al., 1999).

Fumonisines: Clean up with SAX-anion changing co

lumn, followed by HPLC and OPA-derivate and floures

cence detection (LEW et al., 1996).

4. Statistical analysis

Data of growth performance, carcass charaeteristics and

blood measurementswere analysed using the LSMLMW

computer program (HARVEY, 1987). Data of organoleptic

traits was analysed using Friedman Test (EßL, 1987).

Model for growth performance
y ..= 11 + G. + e..

IJ r 1 1)
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Table 5: Nutrient contentofdiets
Tabelle5: Nährstoffgehaltder Alleinfutter

Nutrient

Yr is adependent variable, p is over all means, Gi is a flXed
effect oftreatment i, i = 1, 2, 3 and 4 and eij is the residual

error.

5.1 Chemical analysis offeed

Model for live weight gain and carcass traits

Y··k = 11 + G. + S. + e··kI) r- 1 J I)

Yr k is adependent variable, Jl is over all means, Gi is a fIXed
effect of treatment i, i = 1, 2, 3 and 4, Sj is a fixed effect of

sex j, j = 1, 2 and eijkis the residual error.

5. Results

The results of the chemical analysis for the uncontamina
ted and contaminated maize are shown in table 4. Uncon

taminated maize contained a Iittle more prorein than the

contaminated maize, The mycotoxin conrent of the conta
minated maize was 4.94, 2.02 and 3.24mglkg moniIi...

formin, deoxynivalenol and beauvericin, respecirvely, The
results of thechemical analysis of the diets are shown in
table 5. There were noconsiderable differences berween the
diets of the different treatment groups.

Table4: Chemicalcomposition and mycotoxin content ofmalze
Tabelle 4: Chemische Zusammensetzung und Mykotoxingehalte des

Maises

Nutrient Maize

1) Method 7.2.1, NAUMANN und BASSLER, 1976.
2) Method 7.2.2by EWERS, NAUMANN und BASSLER, 1976.
3) Metabolisable energy (MJ)= g protein x .01551 + g fat .03431
+ g starchx .01669+g sugar x .01301

rneans
mycotoxinsonly in
wards.

s
81
43
31
14

641
21

13.70
4940
3240
2020
330
285
200
345
260
<50
<50
<50

contam,
900
90
44
33
14

630
15

13.62
<50
<100
<50
<50
<SO
<20
<50
<50
<50
<50
<50

uncontam,
Drymatter, g/kg
Crudeprotein, g/kg
Etherextract,g/kg
Crudefiber, glkg
Ash, g/kg
Starch I), glkg
Sugar), g/kg
ME)), MJ/kg
Moniliformin, ug/kg
Beauvericin, f..Lg/kg
Deoxynivalenol, ug/kg
15-A deoxynivalenol, ug/kg
Nivalenol, ug/kg
Zearalenone, ug/kg
Fumonisines Bh ug/kg
Fumonisines B2, ug/kg
T-2 Toxin,ug/kg
HAT-;2 Toxin, ug/kg
Diacetoxyscirpencl, flglkg
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Table 6: LW gain
Tabelle 6: LM-Entwicklung

Trait Feeding group
1 2 3 4 s, p

Animals, n 15 15 15 15 - -
LW at start, g 53 52 52 53 1 0,92
zs" growing day, g 783 755 754 764 30 0,90
56th growing day, kg 3.42 3.18 3.21 3.24 0.12 0.52
77th growing day, kg 6.71 6.26 6.33 6.27 0.25 0.55

Table 7: Feed conversion rate
Tabelle 7: Futteraufwand

Trait Feedinggroup
1 2 3 4 s, P

Pens, n 3 3 3 3 - -
1th to 28th growing day 1.64 1.67 1.76 1.81 0.05 0.14
29th to 56th growing day 2.01 2.20 2.28 2.23 0.09 0.24
57th to 77th growing day 2.22 2.24 2.30 2.24 0.08 0.91
Ith to 77th growing day 2.07 2.16 2.23 2.19 0.07 0.46

5.3 Slaughter performance

Carcass characteristics are shown in table 8. The differences
in empty body weight berween feeding group 1, 2, 3 and 4
were found again for eviscerated and roast carcass weight,
The ratios between empty body weight and eviscerated and
roast carcass weight were the same for all 4 groups. Heart
weight linearly decreased when the percentage ofcontami
nated maize in diets increased. No influence at all was
observed on weight of liver, gizzard, bursa fabricius and
spleen.

Table 8: Slaughtering performance
Tabelle 8: Schlachcleistung

The absolut weight of the different parts of roast carcass
and also the relative proportions of roast carcass body are
shown in table 9. The averageweight ofbreast meat and legs
was 24.3 and 29.5 % ofroast carcassweight.Therewere no
significant differences between the 4 feeding groups.

The results of eviscerated carcass analysis are shown in
table 10. The dry matter content decreased linearly from
group 1 to 4 from 31.5 to 30.1 %. Mycotoxin content in
the diets showed no effects on protein and fat content of
eviscerated carcasses.

Trait Feeding group
I 2 3 4 s, p

Anirnals, n 15 15 15 15 - -
Empty body weight (EBW), kg 6.84 6.38 6.40 6.42 0.25 0.53
Evisceratedcarcass, kg 6.17 5.76 5.76 5.80 0.24 0.56
Evisceratedcarcass in % ofEBW 90.2 90.2 90.0 90.4 0.47 0.94
ncs'' warmkg 5.09 4.75 4.75 4.80 0.20 0.56
RCSI

) warm in % ofEBW 74.5 74.4 74.3 74.7 0.44 0.90
RCal

) cold, kg 5.05 4.70 4.72 4.76 0.19 0.55
ReS I

) cold in % ofEBW 73.9 73.6 73.9 74.1 0.41 ·0.85
Abdominalfat, g 68 48 47 56 7 0.11
Head and neck, g 285 270 275 274 13 0.87
Legs, g 212 212 214 203 14 0.93
Heart,g 27 24 24 24 1 0.21
Liver, g 101 97 97 99 5 0.91
Gizzard, g 136 136 135 133 7 0.98
Bursa fabricius, g 7.4 7.5 7.5 7.5 0.5 0.99
Spleen, g 5.0 4.8 4.6 4.7 0.3 0.78

I) Roast carcass body
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Table 9: Partsof roastcarcass body
Tabelle9: Teilstücke desSchlachtkörpers

Trait Feedin~ group
1 2 3 4 Sx. p

Animals,n 6 6 6 6 - -
Roast carcassbody(RCB), kg 5.07 4.49 4.50 4.58 0.25 0.32
Breast meat,kg 1.21 1.08 1.11 1.10 0.05 0.35
Breast meatin % ofRCM 24.0 24.1 24.8 24.1 0.72 0.84
Legs,kg 1.51 1.34 1.32 1.33 0.08 0.35
Legs in % ofRCB 29.6 30.0 29.4 29.0 0.43 0.47
Wings,kg 0.68 0.64 0.62 0.63 0.04 0.65
Remainderof carcass,k~ 1.68 1.43 1.45 1.51 0.09 0.26

Table 10: Chemicalanalyses ofevisceraredcarcass
Tabelle10: Chemische Zusammensetzung der GD-Ware

Trait Feedinggroup
1 2 3 4 Sx P

Animals,n 6 6 6 6 - -
Evisceratedcarcass, kg 6.23 5.95 5.85 6.07 0.51 0.96
DM, % 31.5 31.1 30.9 30..1 0.36 0.10
Protein,% 20.0 20.4 20.3 19.7 0.31 0.42
Fat, % 8.7 8.0 8..0 7.7 0.53 0.58
Ash % 2.8 3.0 2..8 3.0 0.12 0.43

5.4 Organoleptic traits

Tenderness and juiciness showed low and the taste ofbreast
meat showed higher variations between the groups, but

Table 11: Results of organoleptic test

Tabelle11: Ergebnisse derVerkostung

Trait Feedin ~ group
1 2 3 4 X

2

Animals,n 6 6 6 6 -
Tendemess, points 3.54 3.75 3.50 3.67 2.03
juiciness, points 3.54 3.63 3.50 3.58 1.50
Taste points 2.75 3.96 3.08 3.17 9.24

r> 13.85=P<0.05

Table 12: Bloodparameter
Tabelle12: Blutparameter

there were no obvious trends noticable (table 11)" Group 2
had the best result for taste, whereas feeding group 1 came
out worst,

5.5 Biochemical blood parameters

As shown in table 12 blood parameters of the 4 feeding
groups showed no significant differences. Ir is very impor
tant to note that the effect of mycotoxins on aspartate
aminotransferase was slightly positive, it decreased from
group 1 to 4 from 167 to 150 V/I. This result confirms

among other things the low impact of mycotoxins on gro
wing and slaughtering performance at the age of 11 weeks,

Feedin~ group
Trait 1 2 3 4 Sx P

Animals,n 10 10 10 10 - -Haematokrit, % 35.1 31.9 37.5 35.6 1.4 0.05Leukocytes/ml, n 7222 7400 7900 6667 510 0.41
Alkali phosphatase, Ull 2357 2254 2100 2485 127 0.20
Aspartateaminotransferase, Ull 167 165 147 150 8 0.14Lactate dehydrogenase, Ull 73 80 71 72 5 0.59Triglycerol, mgldl 68 49 50 63 11 0.53Cholesterol, mg/dl 140 131 153 143 6 0..08Total protein,gIdl 332 326 345 317 9 0.19Albumin,g1dl 150 146 153 142 4 0.32Globulin g/dl 182 181 192 175 5 0.20
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6. Discussion

Influence of fusarium toxins on growth and carcass characteristics of turkeys
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toxins are influenced by several factors, e. g. maize breeds,
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1991). As mentioned by LEW et al. (1991), naturally con
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toxins. The maize used in the trial ofLEITGEB et al. (1999)
had high contents of deoxynivalenol, whereas the maize in
the present trial shows higher contamination with monili
formin and beauvericin. PIETRI et al. (1997) found that the
natural mycotoxin content of feed stuffs appeared to have
only negligible effects. 1.5 mg deoxynivalenol/kg com
pound feed were published by LEW (1999) as no effect level
for broilers. LEITGEB et al. (1999) measured no effects on
body weight gain of broilers with even higher levels of na
tural mycotoxin content in diets, In the present trial there
were noticable practical effects on live weight gain in the 3
contaminated groups independent of mycotoxin concen
tration in the diets. Otherwise the effects on feed conver
sion rate ofbroilers as published by PIETRI et al. (1997) and
those obtained in the present trial in the first 8 weeks cor
respond very weIl. .& BERGSJO and KALDHUSDAL (1994)
mentioned and the results in the present investigation show,
the toxicity of deoxynivalenol for broilers may be higher
than for turkeys and the no effect level of deoxynivalenol
published byTRENHOLM et al. (1986) for broilers may not
be valid for turkeys during the first 8 weeks oflife. The dif
ferent effect level measured by HUPF et al. (1986) and
KUBENA et al. (1985) also shows thatthe sensitivityto fusar
iotoxins is different berween broilers and young turkeys.
Growth and blood parameters of mallard ducks showed
(BOSTON et al., 1996) similar reaction to mycotoxins as in
the presentexperiment. Literature and results ofthe present
trial show that different kinds ofpoultry react differently to
mycotoxins. A general no effect level for all different kinds
ofpoultry can not be stated,

Acknowlegement

The autors thank the Austrian Federal Ministry ofAgricul
ture and Forestry,A-l 012 Vienna, for the financial support.

BERGsJo, B. and M. KALDHUSDAL (1994): No association
found between the ascites syndrom in broilers and fee
ding ofoats contaminated with deoxynivalenol up to thir
ty-five days ofage. Poultry Sci. 73, 1758-1762.

BOSTON, S., G. WOBESER and M. GILLESPIE (1996): Con
sumption ofdeoxynivalenol-contaminated wheat by mal
lard ducks under experimental conditions. J. ofWildlife
Deseases 32, 17-22.

EßL, A. (1987): Statistische Methoden in der Tierproduk
tion. Verlagsunion Agrar.

HARVEY, R. (1987): Mixed Model Least Squares and Max
imum Likelihood Computerprogram. Ohio Stare Uni
versity.

HUFF, W. E., L. F. KUBENA, R. B. HARVEY, W. M. HAGLER
Jr., S. I? SWANSON, T. D. PHILLIPS and C. R. CREGER
(1986): Individual and combinedeffects ofaflatoxin and
deoxynivalenol (DON, Vomitoxin) in broiler chicken.
Poultry Sei. 65, 1291-1298.

JOSEPHS, R., R KRsKA, R SCHUHMACHER and M.
GRASSERBAUER (1999): A rapid method for determina
tion ofthe fusarium mycotoxin beauvericin in maize. Fre
seniusJ.Anal. ehern. 363,130-131.

KRsKA, R, R SCHUHMACHER, M. GRASSERBAUERand E M.
SCOTI (1996): Determination of fusarium mycotoxin
beauvericin at mg/kg levels in corn by high-performance
liquid chromatographie with diode array detection, J.
Chromatogra. A. 747,233-238.

KRsKA, R, R. SCHUHMACHER, M. GRASSERBAUER, M. LEM
MENS, R. LEMMENS-GRUBER, A. ADLER und H. LEW
(1996): Effects of beauvericin to mammalian tissue and
its production by Austrian isolates of Fusarium prolife
ratum and Fusarium subglutinans.Mycotoxin Research
13,11-16.

KUBENA, L. F., S. E SWANSON, R. B. HARVEY, O.J. FLETCH
ER, L. D. ROWE and T. D. PHILLIPS (1985): Effect5 of
feeding deoxynivalenol (vomitoxinl-contaminared wheat
to growing ehicks. Poultry Sei. 64, 1649-1655.

LEITGEB, R., H. LEW; W. WETSCHEREK, J. BÖHM und A.
QUINZ (1999): Einfluß von Fusarientoxinen auf .die
Mast- und Schlaehdeistung von Broilern. Die Bodenkul
tur 50, 57-66.

LEW, H., A. ADLER und W. EDINGER (1996): Zum
Vorkommen und Nachweis von Moniliformin in
Getreide. Proceedings 18. Myeotoxin Workshop, Kulm
bach, 6-9.

LEW, H. (1999): Empfohlenes Richtwertschema für Des-

Die Bodenkultur 177 51 (3)2000



R. Leitgeb, H. Lew, R.Khidr,]. Böhm,W Zollitsch and E. Wagner

oxynivalenol (Vomitoxin) und Zearalenon im Futter. Der

Förderungsdienst 47, 157.
LEW, H.,A. AoLERand W EDINGER (1991): Moniliformin

and the European corn borer (Ostrinia nubilalis). Myco

toxin Research 7A, 71-76.
MIROCHA, C. J., B. SCHAUERHAMER and S. V. PATHRE

(1974): Isolation, detection, and quantitation of zear

alenone in maize and harley. J. Assoc. Off Anal. Chem.

57,1104-1110.
NAUMANN, K. und R. BASSLER (1976): Die chemische

Untersuchung von Futtermitteln, Methodenbuch, Band
111. Verlag J. Neumann, Neudamm.

PIETRI, A.,1: BERTUZZI, I? BERTUZZI and M. MORLACCHI

NI (1997): Mycotoxin contamination ofmaize and broil
er performance. Atti della Associazione Scientifica di Pro

duzioneAnimale 12,351-352.
PRELUSKY, D. B., B. A. ROITER and R. G. ROTTER (1994):

Toxicology of mycotoxins. In: MILLER, J. D. and H. L.
TRENHOLM (Eds.): Mycotoxins in grain. Compounds

other thanaflatoxins. Eagan Press, St, Paul, MN, 359
403.

ROMER, T. R (1986): Use of small charcoalalumina clean

up columns in determination of trichothecene mycoto

xins in food and feed. J. Assoc. Off: Anal. Chem, 69,
699-703.

ROTTER, B. A., D. B. PRELUSKY and J. J. PESTKA (1996):
Toxicology of deoxynivalenol (vomitoxin), J. Toxicol.
Environ. Health 48, 1-34.

SCHUHMACHER, R., R. KRsKA, M. GRASSERBAUER, W.
EDINGER und H. LEW(1998): Immunoaffinity columns
versus conventional clean-up: a method-comparison

study for the determination of zearalenone in corn. Fre
senius]. Anal. Chem, 360, 241-245.

SCOTT, E M., S. R. KANHERE and E. S. TARTER (1986):
Determination ofnivalenol and deoxynivalenol in cereals

by electron-cupture gas chromatography. J. Assoc. Off

Anal. ehern. 69, 889-893.
TRENHOLM, H. L., D. W FRIEND, R. M. G. HAMILTON, B.

K. THOMPSON and K. E. HARTIN (1986): Incidence and

toxicology of deoxynivalenol as an emerging rnycotoxin

problem. Proceedings of the VI. International Confer

ence on the Mycoses. Pan American Health Organiza

tion, Washington, DC.

Address ofauthors

Ao. Univ. Prof: Dr. Rudolf Leitgeb, Ao, Univ. Prof. Dr.
Wemer Zollitsch, Institut für Nutztierwissenschaften, Abt.

Tierernährung, Universität für Bodenkultur, Gregor Mendel

str. 33, A-1180 Wien; e-mail: rleitgeb@mail.boku.ac.at

Dr. Hans Lew, Bundesamt rur Agrarbiologie, Wieninger

str. 8, A-4020 Linz.

Dr. Raafat EI Sayed Khidr, Animal and Poultry Nutrition

Dept., Desert Research Centre, Mataria, Cairo, Egypt.

Ass. Prof. Dr. med.vet, JosefBöhm, Mag. med.vet, Elisa
beth Wagner, Institut für Ernährung, Veterinärmedizi
nische Universität, Veterinärplatz 1, A-1210 Wien.

Eingelangt am 8. Februar 2000
Angenommen am 26. März 2000

Die Bodenkultur 178 51 (3) 2000


	51_3_171
	51_3_172
	51_3_173
	51_3_174
	51_3_175
	51_3_176
	51_3_177
	51_3_178

