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26 2014
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T-2

Fusarium e 20



2010 2013
298
T-2 HT-2
M g/kg T-2
HT-2
1 p g/kg
2 Fusarium
Fusarium
8 (88.9%)
Fusarium
3
2
4 T-2

3 T-2 HT-2
14
15
1 v g/kyg
7.1 p g/kg
20
Fusarium
4 (57.1%) 0 (0.0%)
Fusarium
HT-2
LC-TOF/MS 11




11 580
T-2

4 DON
DON
DON
GEMS-FOOD lower bound upper bound
99.8%
1 6 7 14 15 19 20 1.0
Hg kg 99. 9%
DON
ICR T-2 0 1 3 9 ppm
12 ( 21 )
77
1 ppm 9 ppm
77
3 ppm 9 ppm
T-2 77 9
ppm
Thr2 3 ppm T-2
type 2
9 ppm
2 T2
T-2
3 0O ppm 6
ppm 12 ppm 6 12 ppm-T2 6 ppm-T2
5
12 ppm-T2
6 ppm-T2
T-2
12 ppm-T2 6 ppm-T2 0
ppm-T 6 ppm 12ppm T-2




298 T-2
HT-2
25 ¢
LC-MS/MS
2 Fusarium
Fusarium
20
Fusarium
22 24
15 800
T-2
HT-2
3
25 2
Fusarium
4 T-2
HT-2
LC-TOF/MS 11
4
DON
DON
40
10
13




bound

DON
GEMS-FOOD

lower bound upper

ICR 4 12

0 1 3 9ppm
6 21

Sox2 Tbr2

doublecortin

T-2

GABA
reelin parvalbumin

NeuN

Oppm 6 ppm 12 ppm
Wistar

% 100
95 90 90
75 70
60
M g/kg 33.4
15.3 6.2
1.2 1.0
0.8
b g/kg
170 103 59.5
22 11.8
10.3
T-2
% 95 75
40 40
35 25
b g/kg
1.0 0.8 0.5
b g/kg
9.5 4.4 4.2
1.7
HT-2
% 85.0
85.0 60.0
50.0
M g/kg 7.1
1.7 1.4
1.0
M o/kg 103
10.3 8.4
8.3 7.9
6.4
T-2 HT-2



M g/kg 7.9

2.3 1.9
1.3
M g/kg 104
19.9 10.1
9.5 9.3
7.1
2001 JECFA
T-2 HT-2
7.9 ng/kg
2.3 ng/kg
104 ng/kg
2 Fusarium
Fusarium
8 (88.9%)
4 (57.1%) 0
(0.0%)
Fusarium
(P
0.05) 100
Fusarium
9.0%
Fusarium
Fusarium
3
4
2
Fusarium

11
LC-TOF/
MS
10000
580
C24H37NOg
T-2 C1oH29NO7
DAS T-2
4
DON
DON
LOD LOQ
GEMS-FOOD

lower bound
upper bound

99.8% 1 6
14 15 19 20

99.9%
1 6 lower
bound  upper bound 112 ng/
Kg/ 7 14 lower bound

105 ng/ Kg/
14 upper bound 20
103 ng/ Kg/
15 19 70 ng/ Kg/
DON
2
1
9 ppm 7 14
21

9 ppm



1 ppm 6
9 ppm
9 ppm ppm-T2
9 ppm
77
3 ppm
9 ppm 6 ppm-T2
T-2
77
9 ppm

6 ppm-T2
1
12
T-2
P <0.01
T-2
P <0.01
T-2
P =0.08

6 ppm 12ppm T-2

Tbr2 3 ppm
T-2 type 2 D.
1
reelin 9 ppm 1
2 T-2
12 ppm-T2 6
ppm-T2
12
ppm-T2 6 ppm-T2
T-2 T-2
T-2
HT-2

T-2

2012
3.4 ug/kg kg

15.4 pg/kg /kg

HT-2

HT-2

7.9 ug/kg /kg
2.3 ng/kg /kg
1.9 ug/kg /kg

T-2



0.5 ng/kg /kg

1.0 ug/kg /kg
9.5 ng/kg /kg

12
Fusarium
Fusarium
Fusarium
Fusarium
88.9%
Fusarium
125.0 ppb T-2 48.4
ppb HT-2 45.7 ppb
0.0 ppb T-2 4.3
ppb HT-2 3.1 ppb
Fusarium
Fusarium
Fusarium

Fusarium

1
3
Fusarium
LC-TOF/MS
TIC
4
DON
WHO GEMS FOOD
LOD LOQ
lower bound LOQ 0
upper bound  LOQ LOQ
upper bound
upper bound
DON
23
30%
90.8% 1 6 99.9%
99.75%



30%

95%
DON

ICR

77

7 14
ppm 21

77

3 ppm

9 ppm
21

9 ppm

9 ppm

1 ppm

9 ppm

9 ppm

9 ppm

9 ppm

Type2
T-2

9 ppm

22 24

1.0 mg/kg

9 ppm

reelin

T-2

77

Thbr2
3 ppm

0.1 mg

Ngampongsa, S. 2012

T-2

Ngampongsa, S. 2013

T-2

T-2
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12 ppm

T-2
T-2
T-2

T-2
12 ppm 6 ppm

T-2

6 ppm

T-2

T-2

T-2

6 ppm
T-2

T-2

0 ppm

T-2

T-2

12 ppm

HT-2

Fusarium

DON

DON

T-2

T-2

HT-2

Fusarium

Fusarium



9 ppm
1 ppm
3 ppm
type2
2 T2
12 ppm 6 ppm T-2
12 ppm 6 ppm
T-2
6 ppm T-2
F.
[ ]
1
T-2
HT-2
73 2013.9
2

T-2
HT-2

106
(2013.11)

-10 -

3)

DNA-DNA
Fusarium

34
, , 2013.10.

4) Maiko Watanabe. Utility of the
Phylotoxigenic Relationships
among Trichothecene-Producing
Fusarium species for Predicting
Their Mycotoxin Producing
Potential.48th Session of the Joint
UJNR Panel on Toxic
Microorganisms 2014.1) (Tokyo

5
T-2

73 2013
9 13

[ ]
1) Maiko Watanabe, Takahiro

Yonezawa, Yoshiko Sugita-Konishi,
Yoichi Kamata. Application of
phylotoxigenic relationships among
trichothecene-producing Fusarium
species to the prediction about the
potential mycotoxin-

productivity. Food Addit Contam
Part A Chem Anal Control Expo
Risk Assess. 30:1370-1381. 2013.

2 Ngampongsa S, Hanafusa M, Ando
K, Ito K, Kuwahara M, Yamamoto Y,
Yamashita M, Tsuru Y, Tsubone H.:
Toxic effects of T-2 toxin and
deoxynivalenol on the
mitochondrial electron transport
system of cardiomyocytes in rats. J
Toxicol Sci. 38(3): 495-502. 2013.



JECFA

2010 2012 3 3 T-2
HT-2
3
14 298
T-2 HT-2
15 ng/kg T-2
1 ng/kg HT-2
1 ng/kg
7.1 ng/kg
SUNATEC
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JECFA
JECFA 2007
A
6 2
T-2
HT-2
JECFA
2010 2012 3
T-2 HT-2

12 -

3
B.
40
10
T-2 HT-2
25¢
75 25 100 mL
30
1
1410g 10
R-Biopharm Rhone DzZT
MS-PREP 10 mL
50 mL
PBS 50 mL
10 mL IAC
2mL
HPLC 0.5 mL
2005 2010 EU
T-2 HT-2
LOQ



LOD

LC-MS/MS
HPLC
Inertsil ODS-4
3560 mm, 2 4 m
40
A 10 mM
B
0 A B=95 5
8 A B=10 90

14
0.2 mL/
10 u L MS
ESI
T-2 (positive) 484/305
HT-2 (positive) 442/263
(negative) 317/131
C.
1 1
60% 100%
0.8 1.2 ug/kg kg
22
g/kg
55%
70% 19.4%
16% 30%

10%

1.0 15.3 0.2 0.05 0.5 0.007 ng/kg
kg
170 ug/kg /kg

30%
53.3%
0.5 png/kg kg
2.4 py gkg

-13-

75%
95%
0.6

90% 90%
1.7 33.4 6.2 ugkglkg
103 ug/kg /kg

T-2 2 2

10%
0.04 0.1 ug/kg/’kg
1.5 ng/kg /kg

15%
8.3%
40%

40%
12%

95%

0.2 1.0 0.02 0.02 0.3 0.03 pgkg

kg

9.5 nug/kg 'kg

25%
6.7%
0.2 0.01 pgkg /kg
1.0
ng'kg kg
8.3%
75% 35%

0.1 0.8 0.5ugkg
kg 4.4 ng/kg
kg

HT-2 3 3
17.5% 10%
0.5 0.8 ug/kg
kg 7.9
ng'kg kg
60%
50% 8.3%
20% 40%
85%

1.7 1.4 0.1 0.3 1.0 0.2 ng/kg
kg



10.3 ug/kg /kg

15%

0.2 ug/kg 'kg 1.4
ug’kg kg
41.7%
85% 40%

0.9 7.1 0.7 ug/kg
kg 103 pg/kg
kg

T-2 HT-2
4 4
2001 JECFA
T-2 HT-2
7.9 ug/kg 'kg
2.3 ug/kg 'kg
104 pg/kg
kg
D.
2010
8 18
ug’kg ’kg
2010
2011
32 46 ug/kg kg
2011
ug'kg kg
T-2
2012
3.4 ugkg kg 15.4
ng’kg kg

_14_

HT-2
T2 HT-2
7.9 ng/kg kg
2.3 ug/kg /kg
1.9 ng/kg kg
T-2
HT-2
T2 HT2
150 ug/kg /kg
10.1 pg/kg /kg
0.5 ng/kg /kg
1.3 ug/kg 'kg
2011
2.3 ug/kg kg
1.0 ugkg
kg 9.5 uglkg kg
12
2005 2010
22



20519 1 European Food Safety Authority.
(2011). T-2 and HT-2 toxins in food

4738 and feed. EFSA dJournal, 9, 2481.
27% 'T-2 HT-2
4.9
15 ug/kg /kg

1165 pg/kg kg

T-2 HT-2
6 3
T2 HT-2
4
T-2 HT-2
T2
HT-2
73 2013.9
T2
HT-2
3
106
(2013.11)
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LOD  LOQ

% ngkg  pgkg ngkg ngkg ngkg
40 60.0 0.02 0.05 08 0.8 22,0
10 100 0.02 0.05 1.2 1.2 6.0
20 55.0 0.07 0.2 1.0 1.1 103
20 70.0 0.05 0.2 15.3 153 170
36 19.4 0.02 0.06 0.2 0.2 25
25 16.0 0.02 0.06 0.05 0.1 0.9
10 30.0 0.1 03 05 0.6 16
20 10.0 0.01 0.02 0.007 0.02 0.1
20 30.0 0.1 0.3 05 0.6 2.4
15 53.3 0.02 0.05 05 05 23
12 75.0 0.05 0.2 0.6 0.7 2.4
20 90.0 0.01 0.03 17 17 11.8
20 90.0 0.2 0.6 334 335 103
20 95.0 0.2 0.6 6.2 6.2 59.5
10 0 0.6 2 0 0.6 -

2 T2
LOD  LOQ

% ngkg  pgkg ngkg ngkg ngkg
40 10.0 002 007 0.04 0.06 0.7
10 10.0 002 007 0.1 0.2 15
20 15.0 0.07 0.2 0.2 0.3 1.7
20 40.0 0.07 0.2 1.0 1.0 95
36 8.3 0.03 0.1 0.02 0.05 0.4
25 12.0 0.03 0.1 0.02 0.05 03
10 40.0 0.1 03 0.3 0.3 15
20 950 0003 001 0.03 0.03 0.1
20 25.0 0.1 03 0.2 0.3 1.0
15 6.7 002 007 0.01 0.03 0.1
12 8.3 0.07 0.2 0.1 0.2 1.2
20 0 002 005 0 0.02 -
20 75.0 0.04 0.1 0.8 0.9 4.2
20 35.0 0.04 0.1 05 05 4.4
10 0 0.1 03 0 0.1 -
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3 HT-2

LOD LOQ
% ugkg  ngkg ugkg ugkg ugkg
40 175 0.1 0.4 05 0.7 6.4
10 10.0 0.1 0.4 0.8 0.9 7.9
20 60.0 0.3 1 1.7 2.1 8.4
20 50.0 0.1 0.3 1.4 15 10.3
36 8.3 0.1 0.3 0.1 0.3 2.3
25 20.0 0.1 0.3 0.3 04 35
10 40.0 04 1 10 1.2 5.2
20 85.0 0.02 0.05 0.2 0.2 0.6
20 15.0 04 1 0.2 05 14
15 0 0.1 0.4 0 0.1
12 41.7 0.1 0.3 0.9 1.0 8.3
20 0 0.08 0.3 0 0.1 -
20 85.0 0.05 0.2 7.1 7.1 103
20 40.0 0.05 0.2 0.7 0.8 3.0
10 0 1 4 0 1.0
T2 HT-2
ugkg ugkg

40 0.6 7.1

10 0.9 9.3

20 1.9 10.1

20 2.3 19.9

36 0.2 2.4

25 0.4 3.7

10 1.3 6.8

20 0.2 0.7

20 0.4 2.4

15 0.01 0.1

12 1.0 9.5

20 0 0

20 7.9 104

20 1.2 7.3

10 0 0

_17_
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TR (ng/kg)

= 7.0

TIRFHEE (ng/k
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Fusarium

Fusarium
Fusarium
Fusarium
20 Fusarium
Fusarium 8 (88
9%) 4 (57.1%) 0 (0.0%) Fusarium
(p 0.05) 100 Fusarium
9.0% Fusarium

Fusarium

-20 -




1)

2)

3)

2003

1.1 ppm
4) A B

3)

1940

alimentary toxic aleukia :

30 80 %
T-2

3)

1965
100 2000 24
HT-2
Fusarium
3)
HT-2
25
Fusarium
ATA

3)

-21-

1987

T-2
1949
1946 1955

3)

T-2

5)

Fusarium

3)

3)



Fusarium graminearum

Fusarium oxysporum Fusarium
6-10)
Fusarium
T-2
HT-2
Fusarium
Fusarium
B
(1)
5 1
1 2
1 1
1 2 1
1
2 2
1 3
ID
(2)
70 30

Chloramphenicol Cloramphenicol:
50mg/ml

Dichloran  Rose
Chloramphenicol Ager DRBC:0XOID

Dichloran Glycerol Ager DG-18:

Bengal

25
Fusarium Potato
Dextrose Agar PDA
25 1 2
PDA
25 1 2 8
3
PDA
4
Fusarium PDA
CLA
4 25 14
Nelson 1)
DNA PDA
2.0ml
Potato Dextrose Broth PDB: Becton and
Dickinson Company USA 1 ml
25 15 000 rpm
10
DNA SDS
18)
PCR
RNA rDNA 18S



rDNA Internal spacer region 1 5.8S rDNA
Internal spacer region 2 28S rDNA

B-tubulin (p-tub)

rDNA
ITS5(5-GGAAGTAAAAGTAACAAGG-3)
NL4(5-GGTCCGTGTTTCAAGACG
G-3)12 B-tub Btu_F-F01(5-CAGA
CCGGTCAGTGCGTAA-3 Btu-F_RO1
5-TTGGGGTCGAACATCTGCT-3* 13

PCR TaKaRa Ex Taq
94 3 94 30
60 40 72 50
35 72 5
PCR

ExoSPO-IT GE

BigDye Terminator
v3.1Cycle Sequencing Kit Applied

Biosystems
PCR
Applied
Biosystems
/EDTA/
Applied
Biosystems 3730 XL genetic analyzer
Applied Biosystems
ATGC
rDNA S-tub

National
Center for Biotechnology Information NCBI

Basic Local Alignment Search

Tool BLAST GenBank
C
(1) Fusarium
Fusarium
5 5
9.0
1 1.0 1
1.0 2 5.0
2 0.0
2 0.0
Fusarium
Fusarium
1 0.0
1 3.0 2
13.0 20.0
1 1.0
Fusarium 2
9 8 88.9
7 4 57.1
4 0 0.0 )
p<0.05
5
4 80.0
(2 Fusarium
Fusarium
3 4 6



F. oxysporum

Fusarium incarnatum/equiseti/scirpi species
complex(FIESC)1¥
avenaceum

F. proliferatum F.
F. camptoceras
F. oxysporum
F. oxysporum

15)

F. proliferatum  F. camptoceras

F. avenaceum F. avenacerum

F. proliferatum

15 16 F, camptoceras

FIESC F. proliferatum
F. oxysporum
FIESC

species complex

species complex

FIESC F.
semitectum F. equiseti
T-2 HT-2

20)

F. avenaceum F. camptoceras

(3) Fusarium

Fusarium
7
18 Fusarium
Fusarium
(27.7%)

F. oxysporum 6

30.0%  FIESC 5

F. camptoceras 1 (5.6 ) F. avenaceum

1 (5.6 ) Fusariumsp. 5 (27.7%)
6
Fusarium F.
proliferatum 1 (16.7 ) FISCS 1
(16.7 ) Fusarium spp. 4 (66.7 )
Fusarium 2
Fusarium spp.
F.
camptoceras F. avenaceum
F.
proliferatum
(4) Fusarium
Fusarium
8
33 Fusarium
FIESC 16 (48.5 ) F. proliferatum 1

(48.5 )
1 Fusarium

(3.0 ) Fusariumsp. 16

F. oxysporum

Fusarium
3 Fusarium spp.
D
Fusarium
Fusarium
Fusarium
2
20.0 13.0
4 2



17)

Fusarium
Fusarium
Fusarium
88.9% Fusarium
5)
125.0 ppb T-2 48.4 ppb
HT-2 45.7 ppb
0.0
ppb T-2 4.3 ppb HT-2
3.1 ppb
Fusarium
T-2 HT-2
DON
4 ID:25-AD14
19
FIESC

Fusarium

HT-2
10 3
DAS
HT-2
Fusarium
5
4
Fusarium
Fusarium

Fusarium
Fusarium
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T-2

(DAS)

T-2

Fusarium
2



Fusarium

Fusarium

F

1) Maiko Watanabe Takahiro Yonezawa,
Yoshiko Sugita-Konishi, Yoichi Kamata.
Application of phylotoxigenic relationships
among trichothecene-producing Fusarium
species to the prediction about the potential

mycotoxin-productivity. Food Addit Contam

Part A Chem Anal Control Expo Risk Assess.

2013, 30:1370-81.

1)

DNA-DNA
Fusarium
34
, , 2013.10.

2) Maiko Watanabe. Utility of the
Phylotoxigenic Relationships among
Trichothecene-Producing Fusarium species
for Predicting Their Mycotoxin Producing
Potential. 48th Session of the Joint UJNR

Panel on Toxic Microorganisms 2014.1)

(Tokyo
G.
1 2004
2 . 2004

43:27-31.
3 , , . 2002
4

. 2002/05/21 - . 2014 1 28

http://www.ffer.or.jp/Zaidan/mhwinfo.nsf/ab4
40e922b7f68e¢2492565a700176026/0da129a0
7813d14349256df6000bc432?0OpenDocumen

t
5 . (2013)
(
), 22 24
6 , , . 1973
10 .627-636
7 , , . 2007
. 39:17-23.

8 Suga, H., Karugia, G. W., Ward, T. et al.
2008 Molecular characterization of the

Fusarium graminearum species complex in
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Japan. Phytopathology. 98:159-166.

9 Aoki, T., Tanaka, F., Suga, H., et al. 2012
Fusarium azukicola sp. Nov., an exotic azuki
bean root-rot pathogen in Hokkaido,Japan .
The Mycological Society of America. 104(5)
1068-1084.

10 1999
oxysporum f. sp. spinaciae

Fusarium

. 65:563-568.

11 Nelson, E.P.,, Toussoun, T.A., Marasas,
W.F.O.
The Pennsylvania State University Press.
U.S.A.

12 O'Donnell, K. (1993) Fusarium and its

near relatives. In,

1984 Fusarium species.

The fungal holomorph
mitoic, meiotic and pleomorphic speciation
in fungal systematic. Pp. 225-233. CAB
International, Wallinford.

13 Watanabe, M., Yonezawa, T., Lee, K., et al.

2011 Evaluation of genetic markers for
identifying isolates of the spieces of the

J Sci Food Agic.

genus Fusarium.
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91:2500-2504.
14 O’Donnell, K., Deanna A.sutton, Mihael
G.Rinadi, et al. 2009 Novel Multilocus
Sequence Typing Scheme Reveals High
Genetic Diversity of Human Pathogenic
Members of the Fusarium incarnatum-
F.equiseti and F. chlamydosporum Species
Complexes within the United States.
J Clin Microbiol 12:3851-3861.
15 W.E.O., Nelson, E.P, TA
Toussoun. 1984

The Pennsylvania State University

Marasas,

Toxigenic Fusarium
Species
Press. United States of America.

16 Jimenez, M., Huerta, T., Mateo, R. 1997
Mycotoxin Production by Fusarium spiecies
Isolated from Bananas. Environmental

Microbiology. 1997-2:364-369.

17 2012

2014 1 28

http://www.mycotoxin.or.jp/PDF/kinsek.pdf



Fusarium

T-2 HT-2
LC-TOF/MS
580
T-2

Fusarium

T-2

HT-2

100 mL 300
mL 7 25

1L
2049
109
05¢g
05¢g
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259

509
50¢
2
500 pL
500 pL
12000g 5
2
100 pL
900 pL
12000g 5
MS

3 LC-TOF/MS

HPLC
Agilent 1200 series
InertSustain C18
150 mm X 2.1 mm 1.d., 3 pm
40 °C
A 10 mM
B
0 A B=90 10
40 A B=18 82
0.2 mL/
2 uL

MS
Agilent 6530 Q-TOF
ESI Agilent Jet Stream
325°C, drying gas
10 L/
30 psi

3500 V
m/z 70 950
positive
C.
1
4
T-2 HT-2
TIC
1 NES
DAS TIC
2 T-2 28.4
m/z 484.2546 [M+NH4]* HT-2
23.6 m/z 442.2440 [M+NH.]*
NES 13.0 m/z
400.1967 [M+NH4+* DAS 21.6
m/z 384.2021 [M+NH.4]*
2
LC-TOF/MS
0006 3
10000
580
2
C24H37NOg
T-2 C19H20NO7
DAS 0020 T2
0011 0016 0018 0019
DAS
D.
Fusarium



LC-TOF/MS

Fusarium

TIC
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0006 2012

0010 2012

0011 2012 Fusarium semitectum

0013 2012 Fusarium semitectum

0014 2011

0015 2011 Fusarium semitectum

0016 2011 Fusarium semitectum

0017 2011 Fusarium semitectum

0018 2011 Fusarium semitectum

0019 2011

0020 24-FW54 2012  Fusarium sporotrichioides

2
0006 0010 0011 0013 0014 0015 0016 0017 0018 0019 0020
CeH/NO3 141.0424 29 1618509 1034790 440053 852836 1746376 2259217
C15H2,0, 234.1623 20.2 1905641 119604 389306 214155 309677
Ci3H22N403S  314.1386 21.2 24171478 2505805
Ci13H»N404S  330.1335 17.7 46644168 25343652

CyoH31NOy 373.2260 329 4861740 1513450 2965083 855850 1012209
C19H29NO7 383.1953 216 1259118 305922 397341 4674189
C19H7NO 413.1694 17.6 1668987 367909 114025 695786 495151
CosHy7NOy 4832473 285 304752
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DON

1.1mg/Kg
1.0 po/ Kg
DON
DON
LOD LOQ
GEMS-FOOD lower bound  upper bound
99.8% 7 14
15 19 20 99.9%
1 6 lower bound  upper bound 112ng/ Kg/
14 lower bound 105ng/ Kg/ 14 upper
bound 20 103ng/ Kg/ 15 19
70ng/ Kg/ DON
DON
DON
10
DON
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@) DON

3
1% 300 41
DON
LOQ WHO GEMS
1 6 7 FOOD upper bound  lower
14 15 19 20 bound
(©)] DON
3 30
DON
DON
[€)) LOQ WHO GEMS
FOOD upper bound  lower
bound
DON 4 DON
3 40
DON
3 300
DON LOQ WHO GEMS
FOOD upper bound  lower
3 bound
150
DON
14 15 19 20
1.1mg/Kg
®
LOQ WHO GEMS 17 19
FOOD upper
bound(LOQ LOQ 80

) lower bound LOQ

10,000,000
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50%

100%
2
17 ~19
01005
(01007) (
©)
17 ~19
(16006) (16007)
(16008)
(4)
17 ~19
10% 100%
(50%) (80%)
@
DON
DON
o/ Kg
0.5

(01006)

ng/g

30%

14% 31%
x 0.86
X 014 X X 05
x 0.69
X 031 X x 05
(2
o Kg
ng/g
C.
lower bound  upper
bound
ng/ Ko/
99% 199.5% [99.8% [99.9%
! 6 379 ]| 557] 8511121
lower bound ' ' . :
1 6
upper bound | 70| 992 845]1120
7 14
lower bound 356 | 516 | 7881048
7 14
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Figure 1. Body weight, food consumption and water consumption of dams given T-2 Toxin from
GD 6to PND 22in thediet.
* ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett's or Steel’s test).
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Figure 2. Body weight of male and female offspring at gestation day.
** Significantly different from the untreated controls (P<0.01, Dunnett's or Steel’s test).

- 43 -



Male Body weight, postnatal day

50 r
45 F
40 F
35 F
30 F
25 F
20 F
15
10 p % —><9 ppm

22 28 35 42 49 56 63 70

Q) Female Body weight, postnatal day

50
45
40
3B
0
25
20 |
15
10

0 1 1 1 1 1 1 1 1 ]

22 28 35 42 49 56 63 70 77
(day)

Figure 3. Body weight of male and female offspring at postnatal day.
* ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett's or Steel’s test).
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Table 1. Reproductive and general parameters of damsgiven T-2 Toxin from GD 6 to PND 22

T-2 Toxin (ppm)

0 (Control) 1 3 9
No. of dams 9 10 10 10
No. of implantation sites 15.30+1.77 16.33+1.87 16.15+1.41 15.50+2.65
No. of live offspring 14.36+2.50 14.50+2.07 14.92+1.19 13.75+£2.34
Mean body weight (GD, g) 48.3743.53 48.06+2.33 48.78+2.51 47.85+3.43
Mean body weight (PND, g) 49.12+4.52 48.44+1.74 48.58+1.75 46.67+1.76
Food intake (GD, g/animal/day)® 6.48+0.69 6.61+0.84 6.57+0.58 6.77£1.92
Food intake (PND, g/animal/day)? 22.61+1.63 23.51%£1.77 22.55+1.54 20.09+£1.51**
Water consumption (GD, g/animal/day)® 13.85+2.59 12.94+1.47 13.44+1.58 11.78+£1.27*
Water consumption (PND, g/animal/day)*® 44.25+5.00 42.1244.11 40.89+4.10 33.58+£3.45%%*
T-2 Toxin intake
(GD. mg/keg body weight/day)® 0 0.14£0.02 0.40+0.03 1.18+0.25
T-2 Toxin intake

0 0.49+0.03 1.3940.07 3.79+0.24

(PND, mg/kg body weight/day)*

Mean+SD.

?Mean value of each week.

* ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett’s or Steel’s test).

Abbreviation: GD; gestation day, PND; postnatal day.

- 45 -



Table 2. Organ weights of damsat PND 22

T-2 Toxin (ppm)

0 (Control) 1 3 9
No. of animals 9 10 10 10
Final body weight (g) 45.30+4.38 4478 +1.61 4471 £2.53 45.39+2.92
Brain Absolute (g) 0.50+0.03 0.50+0.02 0.49 +0.02 0.49+£0.02
Relative (g/100g BW) 1.11£0.06 1.11+0.03 1.10+0.05 1.07£0.06
Liver Absolute (g) 2.91+0.33 2.89+£0.36 2.96 £0.23 3.45+£0.30**
Relative (g/100g BW) 6.43+0.35 6.45+0.69 6.63 +0.46 7.60£0.50**
Thymus Absolute (g) 0.094 £0.013 0.070+0.020** 0.073+0.016* 0.031£0.011**
Relative (g/100g BW) 0.209 + 0.029 0.158+£0.046* 0.164 +0.040 0.069+0.011**
Spleen  Absolute (g) 0.164 +0.029 0.157+0.025 0.211 +0.064 0.207+0.093
Relative (g/100g BW) 0.360 = 0.043 0.350+0.050 0.470+0.126 0.451+0.183

Mean+SD.

*, ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett’s or Steel’s test).
Abbreviation: BW; body weight, PND; postnatal day.
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Table 3. Organ weights of offspring at PND 21

T-2 Toxin (ppm)

0 (Control) 1 3 9
No. of male animals 31 35 32 32
Final body weight (g) 17.98 +1.78 17.63+1.44 17.13+1.33 13.61 £ 1.22%*
Brain  Absolute (g) 0.441 £0.025 0.433+0.016 0.425+0.019** 0.411+£0.022%*
Relative (g/100g BW) 2.467+0.232 2.477+0.198 2.491+0.176 3.033 £0.227**
Liver Absolute (g) 1.03+0.14 1.02+0.12 0.98+0.13 0.71 £0.10**
Relative (g/100g BW) 5.69 +0.36 5.79+0.42 5.73+£0.43 5.25+0.40**
Thymus Absolute (g) 0.12+0.03 0.11+0.02 0.10 £ 0.02%* 0.08 £0.02**
Relative (g/100g BW) 0.67+0.16 0.64+0.11 0.60+0.10 0.58+£0.13%*
Spleen  Absolute (g) 0.14+0.03 0.14+0.02 0.14+0.03 0.09£0.02%*
Relative (g/100g BW) 0.79+£0.18 0.78+0.10 0.79+0.15 0.66+£0.13%*
No. of female animals 13 17 20 19
Final body weight (g) 16.99 £1.37 16.81+1.40 1627 £1.54 12.89 £ 1.62**
Brain  Absolute (g) 0.433+0.027 0.422+0.014 0.414+0.018* 0.410+£0.020**
Relative (g/100g BW) 2.556+0.167 2.524+0.189 2.561+0.224 3218 £0.350**
Liver Absolute (g) 0.88+£0.12 0.92+0.10 0.87+0.11 0.64+0.11**
Relative (g/100g BW) 5.16+0.37 545+0.33 5.35+0.42 4.98+0.38
Thymus Absolute (g) 0.12+0.03 0.11+0.02 0.11+0.02 0.08 £0.02**
Relative (g/100g BW) 0.69+0.13 0.67£0.12 0.69+0.15 0.62+0.13
Spleen  Absolute (g) 0.14+0.02 0.13+0.03 0.13+0.02 0.09£0.03**
Relative (g/100g BW) 0.83+0.12 0.80+0.15 0.78 £0.15 0.72+0.19
Mean+SD.

* ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett’s or Steel’s test).

Abbreviation: PND; postnatal day, BW; body weight.
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Table 4. Organ weights of offspring at PND 77

T-2 Toxin (ppm)

0 (Control) 1 3 9
No. of male animals 10 10 10 10
Final body weight (g) 4596 +£547 46.60+5.19 43.71 £4.95 40.75+3.78%*
Brain  Absolute (g) 0.515+0.090 0.502+0.016 0.487+0.017 0.494+0.021
Relative (g/100g BW) 1.128£0.182 1.087+0.113 1.126 +0.123 1.222+0.121
Liver Absolute (g) 2.198 £ 0.347 2.244+0.337 2.154+0.158 2.191+0.263
Relative (g/100g BW) 4.960 + 0.423 4.984+0.536 5.079 +£0.505 5.314+0.387
Thymus Absolute (g) 0.056 +0.019 0.050+£0.010 0.045+0.014 0.047 £0.020
Relative (g/100g BW) 0.126 +0.039 0.112+0.027 0.105+0.031 0.113+0.045
Spleen  Absolute (g) 0.134+0.025 0.134+0.025 0.139+0.022 0.134+0.036
Relative (g/100g BW) 0.307 +0.069 0.299+0.048 0.332+0.080 0.325+0.077
No. of female animals 10 10 10 10
Final body weight (g) 40.70 £3.55 38.00+3.63 38.55+3.74 33.43 £2.94%*
Brain Absolute (g) 0.525+0.022 0.515+0.018 0.505+0.015 0.504+0.020
Relative (g/100g BW) 1.296 +0.102 1.362+0.105 1.321+0.138 1.517 £0.120%*
Liver Absolute (g) 2.082 +0.387 1.858 £0.269 1.672 £ 0.575 1.690+0.211*
Relative (g/100g BW) 5.095+0.725 4.885+£0.486 4.349 +1.403 5.069+£0.577
Thymus Absolute (g) 0.080 + 0.020 0.071+£0.010 0.074 +0.011 0.063+0.017*
Relative (g/100g BW) 0.197 £ 0.043 0.188+0.031 0.193 £ 0.034 0.187+0.038
Spleen  Absolute (g) 0.175+0.051 0.177+0.059 0.178 +£0.041 0.166 +0.047
Relative (g/100g BW) 0.425+0.104 0.465+0.159 0.462 +0.092 0.494+0.123
*Mean£SD.
*, ** Significantly different from the untreated controls (P<0.05, P<0.01, Dunnett’s or Steel’s test).
Abbreviation: PND; postnatal day, BW; body weight.
Table5. Macroscopical finding with dams at PND 22
T-2 Toxin (ppm)
0 (Control) 1 3 9
No. of animals 12 11 13 13
Forestomach
Thickening of mucosa 0 0 2 7

Abbreviation: PND; postnatal day.
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Table 6. Immunohistochemical data in the hippocampal dentate gyrus of male offspring on PND 21

T-2 Toxin (ppm)

0 (Control) 1 3 9
No. of animals 9 10 10 10
Number of positive cells at subgranular zone (/mm)
Sox2 37.3+3.3 38.6+3.4 40.5+£2.5 36.2+2.9
Tbr2 10.68 +2.84 8.71+£2.04 6.91+£1.82%* 7.33£2.25%*
doublecortin 89.7+14.0 86.1+8.0 90.8+12.3 76.1+13.7
Number of positive cells at hilus (/mm?)
reelin 147.7+44.1 177.5+42.7 178.8+39.0 224.0 £ 53.6%*
NeuN 291.7+£43.0 277.2+61.5 263.1+£56.0 283.6+58.4
parvalbumin 37.9+£19.5 49.0+18.2 36.8+15.9 41.7+13.1
Mean+SD.

** Significantly different from the untreated controls (P<0.01, Dunnett’s or Steel’s test).
Abbreviation: PND; postnatal day, Sox2; SRY (sex determining region Y)-box 2, Tbr 2; T box brain 2, NeuN;

neuron-specific nuclear protein.
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2 0.50 0.33 0.43 043 0.20 041 0.50 0.49 0.44
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5 0.05 0.12 0.07 0.05 — — 0.04 0.06 0.01

6 0.06 0.10 0.04 0.06 0.02 0.02 0.05 0.04 0.04

Mean 0.05 0.12 0.06 0.06 0.05 0.05 0.05 0.06 0.06

SD 0.02 0.01 — 0.01 — 0.02 0.01 0.01 0.03

No obvious peak

Periodicity hour

Positive 12 ppm-T2 toxin 6 ppm-T2 toxin 0 ppm-T2 toxin (Control)

peak of
auto- | pat [ pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2
correlation

1| 2450 — 23.75 24.25 24.50 23.75 23.75 24.00 24.12

2| 2375 2442 23.75 24.00 21.00 23.67 24.08 23.83 23.33

Peak 1 3| 2383 — 24.25 24.33 25.25 2392 23.92 2417 25.00

27T 4] 2367 23.83 24.33 23.50 22.75 24.33 24.00 23.67 24.00

5| 24.00 23.08 23.58 24.00 — 24.42 23.92 23.83 24.25

6] 2441 23.83 24.33 24.33 24.25 23.58 24.33 2342 23.83

Mean 24.03 23.79 24.00 24.07 23.55 23.95 24.00 23.82 24.09

SD 0.35 055 0.34 032 1.69 0.35 0.20 0.26 0.55

1| 46.08 — 48.58 47.75 47.50 4242 47.33 48.08 48.33

2| 4733 41.67 48.67 47.83 40.92 4742 48.50 48.08 48.33

Peak 2 3| 40.08 — 40.08 48.08 — 48.08 48.58 47.83 49.67

41T 4] 48.00 41.33 47.67 48.42 42.00 47.92 47.92 47.17 46.92

5| 4758 48.75 47.75 49.08 — 48.83 48.25 4758 48.33

6] 4833 47.75 48.75 48.92 48.50 48.92 47.00 47.58 48.75

Mean 46.23 44.875 46.92 48.35 44.73 47.27 47.93 47.72 48.39

SD 311 392 3.38 0.56 382 2.44 0.64 0.35 0.89

1| 6583 — — 66.25 65.42 67.92 69.58 67.67 66.17

2| 6592 63.67 — 66.17 — 66.67 68.67 67.08 66.58

Peak 3 3| 6575 — — 67.25 — 66.00 67.83 67.33 64.42

67T 4 68.17 68.17 — 67.83 — 68.75 67.50 67.25 64.25

5| 6742 66.75 67.00 68.25 — — 67.42 67.42 69.42

6] 67.75 72.17 68.25 68.42 66.67 68.33 68.08 67.92 64.58

Mean 66.81 67.69 67.63 67.36 66.045 67.53 68.18 67.38 66.38

SD 1.09 353 — 098 — 1.158 0.82 0.30 198

No obvious peak
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2 12 ppm-T-2

6 ppm-T2

0 ppm-T-2

Auto-correlation Coefficient

Positive Rat 12 ppm-T2 toxin 6 ppm-T2 toxin 0 ppm-T2 toxin (Control)
peak Pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2 Pre-T2 T2 Post-T2
1 0.17 0.28 0.06 0.48 0.21 0.27 0.38 0.38 0.28
2 0.44 0.22 0.16 0.17 — — 021 0.29 0.25
Peak 1 3 0.29 0.18 0.26 0.32 0.21 0.25 0.23 0.33 0.26
27T 4 0.43 0.35 0.44 0.39 0.28 — 0.22 0.15 0.26
5 0.26 0.19 031 0.17 0.28 0.39 0.38 0.37 0.29
6 0.39 0.29 0.43 0.23 0.28 0.32 031 0.25 —
Mean 0.33 0.27 0.28 0.29 0.25 0.31 0.29 0.29 0.27
SD 011 0.07 0.15 0.13 0.04 0.06 0.08 0.09 0.02
Periodicity hour
Positive Rat 12 ppm-T2 toxin 6 ppm-T2 toxin 0 ppm-T2 toxin (Control)
peak Pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2 Pre-T2 T2 Post-T2
1 21.58 23.00 24.92 24.25 23.25 3.42 23.83 23.92 24.33
2 22.92 9.75 7.50 23.08 — — 23.83 23.83 24.25
Peak 1 3 23.58 15.67 7.58 24.25 24.92 24.42 23.67 23.25 23.67
27T 4 24.25 23.83 23.83 2433 4.75 — 23.92 2358 25.25
5 2417 2358 23.92 23.58 25.75 24.75 2342 23.67 2433
6 2433 475 2450 2433 23.67 2433 24.00 23.83 —
Mean 23.47 15.48 20.95 23.97 2047 19.23 23.78 23.68 2437
SD 1.07 8.13 7.49 052 8.84 10.54 021 0.24 057
— No obvious peak
3 12 ppm-T-2 6 ppm-T2 0 ppm-T-2
1
Auto-correlation Coefficient
Positive Rat 12 ppm-T2 toxin 6 ppm-T2 toxin 0 ppm-T2 toxin (Control)
peak Pre-T2 T2 Post-T2 [ Pre-T2 T2 Post-T2 [ Pre-T2 T2 Post-T2
1 0.61 0.39 0.24 0.64 0.48 0.11 0.55 0.62 0.51
2 061 0.44 055 0.62 041 0.54 0.48 0.50 0.37
Peak 1 3 0.60 041 0.46 061 0.40 052 0.40 0.59 0.59
27T 4 057 0.52 0.48 0.54 0.50 0.40 0.54 0.62 0.55
5 0.51 0.55 0.49 0.53 0.38 0.52 0.53 0.58 0.54
6 0.49 0.54 0.51 0.56 0.60 0.50 0.52 0.57 051
Mean 057 0.47 0.46 0.58 0.46 043 0.50 0.58 051
SD 0.05 0.07 0.11 0.04 0.08 0.16 0.05 0.04 0.08
Periodicity hour
Positive Rat 12 ppm-T2 toxin 6 ppm-T2 toxin 0 ppm-T2 toxin (Control)
peak Pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2 | Pre-T2 T2 Post-T2
1 24.17 2358 23.92 23.83 23.92 23.08 23.92 23.75 2417
2 23.92 24.08 23.92 23.92 23.83 2358 2392 23.92 2317
Peak 1 3 23.83 24.08 22.83 24.08 23.00 24.08 23.67 23.83 24,08
271T 4 23.67 23.58 23.92 2417 24.00 2433 24,00 23.75 23.83
5 23.92 23.67 23.67 2417 24.33 2433 23.92 24,00 24,08
6 23.75 23.83 24.08 24.08 23.83 2458 24.08 2392 23.83
Mean 23.88 23.81 23.72 24.04 23.82 24.00 23.92 23.86 23.86
SD 0.17 0.23 0.46 0.14 0.44 0.56 0.14 0.10 0.37
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ZEN T-2 HT-2

5 ngkg 50 ng/kg 5 ngkg 50 ngkg 5 ngkg 50 ng/kg

79.3 80.3 87.5 84.6 100.4 101.2
93.8 87.1 87.0 84.8 106.3 103.6
84.4-85.4 84.5-89.8 70.8-90.0 89.7-89.8  93.1-100.3  95.8-96.3
93.9 85.2 107.3 95.8 88.3 94.6
71.3 76.2 76.4 7.7 99.3 98.6
91.5 92.6 76.1 75.9 96.0 87.2
88.3 73.7 97.7 94.4 93.2 93.2
101.5 107.1 81.2 99.3 101.6 101.1
735 73.0 86.3 85.8 92.3 93.6
89.5 95.7 108.5 116.3 87.3 101.9
4.7 74.5 85.7 94.6 91.9 931
95.5 93.2 94.3 96.2 95.9 102.3
92.7 83.7 104.1 89.8 1131 97.7
89.5 95.1 87.6 104.5 50.8 66.1
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D ZEN (g9 T-2(ng9 HI-2 (g D ZEN (g9 T-2(gg HT-2(ngg
25-DWOL1 ND 014 2.23 25-DBOL  6.05 1.49 7.86
25-DW02 ND 0.69 6.39 25-DB02 311 ND ND
25-DW03 ND ND 023 25-DB03 086 ND ND
25-DW04 ND ND ND 25-DB04 046 ND ND
25-DW05 ND ND 0.20 25-DB05 031 ND ND
25-DW06 ND 0.08 0.65 25-DB06 0.8 ND ND
25-DWO7 ND ND 033 25-DBO7 028 ND ND
25-DW08 ND 0.69 3.92 25-DB08 039 ND ND
25-DW09 0.21 ND 031 25-DB09  0.39 ND ND
25-DW10 0.16 ND 201 25-DB10 045 ND ND
25-DW11 0.17 ND ND
25-DW12 0.18 ND ND
25-DW13 ND ND ND
25-DW14 0.84 ND 0.29 ID ZEN (ngg) T-2(ng/g) HT-2(ngg)
25-DW15 0.31 ND ND 25-RC01 ND ND ND
25-DW16 ND ND ND 25-RC02 ND ND ND
25-DW17 ND ND ND 25-RCO3 ND ND ND
25-DW18 0.14 ND ND 25-RCo4 ND ND ND
25-DW19 ND ND 1.37 25-RC05 ND ND ND
25-DW20 0.18 ND ND 2>RC06 ND ND ND
25-DW21 ND ND ND 2> Reo7 ND ND ND

25-RC08 ND ND ND
25-DW22 0.20 ND ND e RS \D \D \D
25-DW23 0.81 ND ND 25 RO10 \b \D \D
25-DW24 ND ND 037
25-DW25 0.19 ND 3.02
25-DW26 3.52 ND ND
25-DW27 0.34 ND 027
25-DW28 0.17 ND ND
25-DW29 0.32 ND ND
25-DW30 0.31 ND ND
25-DW31 0.16 ND ND
25-DW32 ND ND ND
25DW33  22.03 ND 029
25-DW34 0.20 ND ND
25-DW35 ND ND ND
25-DW36 0.30 ND ND
25-DW37 0.31 ND ND
25-DW38 0.40 ND ND
25-DW39 0.26 ND ND
25-DW40 0.72 ND ND
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ID ZEN(ngg)  T-2(ngg)  HT-2(ng/g) ID ZEN (ngg)  T-2(ngg)  HT-2(ngg)
25-RY01 0.29 0.09 1.17 25-HMO1 0.53 0.75 0.21
25-RY02 0.93 0.10 1.58 25-HM02 ND 0.15 ND
25-RY03 0.18 ND 1.10 25-HM03 58.47 ND ND
25-RY04 0.83 ND 1.33 25-HM04 0.27 ND ND
25-RY05 0.20 0.16 1.39 25-HM05 - 4376 ND ND
25-RY06 ND ND 0.80 25-HM06 169.57 ND ND
25-RY07 2.23 0.12 1.56 25-HM07 113 ND ND
25-RY08 1.62 ND 0.68 25-HM08 0.09 1.03 3.73
25-RY09 2.69 0.89 7.47 25-HM09 1.20 1.78 1.41
25-RY10 0.22 0.11 1.43 25-HM10 0.23 ND ND
25-RY11 0.07 ND 0.61 25-HM11 24.92 ND ND
25-RY12 0.11 0.18 1.65 25-HM12 ND 432 4.94
25-RY13 ND 1.24 5.56 25-HM13 0.52 ND 0.38
25-RY14 0.35 0.07 0.96 25-HM14 ND ND ND
25-RY15 0.11 ND 0.52 25-HM15 0.13 0.56 1.48
25-RY16 0.10 ND 0.44 25-HM16 1.27 9.53 10.32
25-RY17 0.45 0.10 1.36 25-HM17 258 ND 0.74
25-RY18 0.11 ND 0.31 25-HM18 1.65 ND 0.45
25-RY19 10.27 1.67 8.39 25-HM19 ND 0.60 2.96
25-RY20 0.16 ND 0.66 25-HM20 0.28 0.47 0.69
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ID ZEN (ngg) T-2(ngg) HT-2(ng/g)
25-WF01 1.75 0.42 1.83
25-WF03 0.72 ND 0.30
25-WF04 ND ND ND
25-WF06 ND ND 0.13
25-WF09 2.53 0.14 111
25-WF15 0.42 ND ND
25-WF19 ND ND ND
25-WF20 ND ND ND
25-WF21 ND ND ND
25-WF22 ND ND ND
25-WF23 ND ND ND
25-WF24 ND ND ND
25-WF25 ND 0.10 2.30
25-WF26 ND ND ND
25-WF27 ND ND ND
25-WF28 0.74 ND ND
25-WF29 ND ND 0.17
25-WF30 ND ND ND
25-WF31 ND ND ND
25-WF32 ND ND ND
25-WF33 0.11 ND ND
25-WF34 ND ND ND
25-WF35 ND ND ND
25-WF36 ND ND ND
25-WF37 ND ND ND
25-WF40 ND ND ND
25-WF41 0.42 ND ND
25-WF42 ND ND ND
25-WF43 ND ND ND
25-WF44 ND ND ND
25-WF45 ND ND ND
25-WF46 ND ND ND
25-WF47 ND ND ND
25-WF48 ND ND ND
25-WF49 ND ND ND
25-WF50 ND ND ND
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ID ZEN (ngg)  T-2(ngg) HT-2(nglg)
25-WF02 ND ND 0.51
25-WF05 ND ND ND
25-WF08 ND ND ND
25-WF10 ND 0.13 2.39
25-WF11 ND 0.14 1.95
25-WF12 ND ND ND
25-WF13 ND ND ND
25-WF14 ND ND ND
25-WF17 ND ND ND
25-WF38 ND ND ND
25-WF39 0.88 ND 0.31
25-WF51 ND ND ND
25-WF52 ND ND ND
25-WF53 ND ND ND
25-WF54 ND ND ND
25-WF55 0.07 ND ND
25-WF56 ND ND ND
25-WF57 ND ND ND
25-WF58 ND ND ND
25-WF59 0.10 ND ND
25-WF60 ND ND ND
25-WF61 ND ND ND
25-WF62 ND ND ND
25-WF63 ND ND ND
25-WF64 0.08 0.27 3.46
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ID ZEN (ngg)  T-2(ngg)  HT-2(nglg)
25-GNO1 - 0.22 0.51 1.67
25-GN02 - ND ND ND
25-GN03 - 0.73 ND ND
25-GNO04 - 0.16 ND ND
25-GN05 - 1.41 ND ND
25-GN06 - 0.16 ND ND
25-GNO7 - 1.60 ND ND
25-GN08 0.14 0.36 1.80
25-GN09 0.54 1.53 5.22
25-GN10 0.47 0.33 1.14

1D ZEN (ngg) T-2(ngg) HT-2(ngg) o-ZOL (ng/g) B-ZOL (ng/g)
25-BRf01 0.01 0.03 0.17 ND 0.10
25-BRf02 0.01 0.04 0.26 ND 0.16
25-BR103 ND 0.02 0.10 ND 0.08
25-BRf04 ND 0.03 0.27 ND 0.08
25-BRf05 ND 0.03 0.09 ND 0.08
25-BRf06 ND 0.03 0.35 ND 0.09
25-BR07 ND 0.03 0.08 ND 0.04
25-BRf08 ND 0.02 0.04 ND 0.06
25-BR09 0.01 0.02 0.07 ND 0.14
25-BRf10 ND 0.01 0.04 ND 0.03
25-BRfl 1 0.01 0.11 0.62 0.03 0.22
25-BRf12 0.1 0.03 0.09 0.02 0.19
25-BRf13 ND 0.02 0.09 ND 0.06
25-BRfl4 ND 0.01 0.04 ND 0.05
25-BRf15 0.01 0.03 0.37 0.02 0.11
25-BRf16 ND 0.02 0.27 ND ND
25-BRfl7 ND 0.07 0.15 0.01 0.08
25-BRf18 ND 0.01 0.09 ND 0.05
25-BRf19 0.02 0.11 0.54 ND 0.13
25-BRR20 ND 0.01 0.24 0.01 0.07
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ID ZEN (ng/g) T-2 (ng/g) HT-2 (ng/g) ID ZEN (ng/g) T-2 (ng/g) HT-2 (ng/g)
25-CGfo1 0.22 0.29 ND 25-KF01 ND ND ND
25-CGf02 ND ND ND 25-KF02 0.64 ND ND
25-CGf03 2.44 ND ND 25-KF03 ND 0.15 ND
25-CGfo4 1.15 ND ND 25-KF04 ND ND ND
25-CGf05 ND ND ND 25-KFO05 ND ND ND
25-CGf06 1.66 0.97 1.42 25-KF06 ND ND ND
25-CG07 ND ND ND 25-KF07 ND ND ND
25-CGf08 0.10 ND ND 25-KFO08 0.82 ND ND
25-CG09 0.96 0.21 ND 25-KF09 1.27 ND ND
25-CGf10 ND ND ND 25-KF10 1.25 ND ND
25-CGfl1 0.12 0.21 ND 25-KF11 1.02 ND ND
25-CGf12 ND ND ND 25-KF12 0.23 ND ND
25-CGfl13 1.66 0.87 1.11 25-KF13 ND ND ND
25-CGf14 1.55 0.86 1.02 25-KF14 0.06 ND ND
25-CGfl15 0.20 ND ND 25-KF15 2.25 ND ND
25-CGfl6 ND ND ND
25-CGf17 ND ND ND
25-CGf18 ND 0.39 0.45
25-CGf19 0.13 ND ND
25-CGfR20 0.14 0.48 ND
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ID ZEN (nglg)  T-2(nglg)  HT-2 (ng/g)
25-SB01 - 0.51 ND 1.55
25-SB02 - 0.34 ND 0.14
25-SB03 0.11 ND 0.22
25-SB04 - 1.09 ND ND
25-SB05 - 1.37 ND ND
25-SB06 - 2.44 ND 0.13
25-SB07 - ND ND 0.47
25-SB08 0.95 1.20 8.26
25-SB09 - 0.36 ND 0.33
25-SB10 0.16 ND 0.45
25-SBl11 - 0.33 ND 0.17
25-SB12 - 0.20 ND ND
ID ZEN (ng/g) T-2 (ng/g) HT-2 (ng/g)
25-GMO1 ’ A ’ ’ 0.13 ND ND
25-GM02 , 0.09 ND ND
25-GMO03 0.30 ND ND
25-GM04 B i C ’ 0.26 ND ND
25-GMO05 ; . 0.12 ND ND
25-GM06 0.44 ND ND
25-GMO07 0.09 ND ND
25-GMO08 ’ ’ ’ ’ 0.73 ND ND
25-GM09 0.59 ND ND
25-GM10 , 0.18 ND ND
25-GM11 , 0.97 ND ND
25-GM12 1.65 ND ND
25-GM13 3.13 ND ND
25-GM 14 , 0.50 ND ND
25-GM15 . 11.00 ND ND
25-GM16 11.84 ND ND
25-GM17 2.87 ND ND
25-GM18 0.03 ND ND
25-GM19 0.02 ND ND
25-GM20 0.04 ND ND
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ID ZEN (ng/g) T-2 (ng/g) HT-2 (ng/g) ID ZEN (ng/lg) T-2(ng/gy HT-2 (ng/g)
25-ZK1f01 3.19 ND ND 25-ADO01 70.31 1.82 7.15
25-ZK 102 2.97 ND ND 25-AD02 ND 0.78 3.57
25-ZK{03 4.90 0.26 ND 25-ADO03 66.16 0.57 1.41
25-ZK 04 1.48 0.54 2.14 25-AD04 83.59 1.77 3.98
25-ZK1f05 1.72 ND ND 25-ADO05 13.55 3.66 6.11
25-ZK 106 2.92 ND ND 25-AD06 3.41 0.35 1.04
25-7ZK107 0.85 ND ND 25-AD07 2.14 ND ND
25-7ZK108 2.02 2.29 2.97 25-ADO08 38.29 ND 1.2
25-ZK109 59.50 ND 0.96 25-AD09 37.45 0.32 0.85
25-ZKf10 7.57 ND ND 25-ADI10 2.63 0.29 ND
25-7ZKfl1 2.21 ND 0.92 25-AD11 ND ND ND
25-7ZKf12 14.55 0.91 1.45 25-ADI12 4.35 ND 1.21
25-7ZKf13 8.84 4.40 2.92 25-ADI13 103.30 0.43 1.17
25-7ZK {14 1.59 ND ND 25-AD14 60.51 4.24 7.32
25-7ZKAf15 2.65 ND ND 25-ADI5 1.42 0.35 0.45
25-7ZKf16 3.00 ND ND 25-ADI16 55.12 0.77 1.48
25-7ZKf17 1.40 0.90 1.38 25-AD17 1.04 ND 0.81
25-7ZKf18 ND ND ND 25-AD18 40.78 0.28 0.77
25-7ZKf19 0.98 1.12 1.77 25-ADI19 84.09 0.96 102.59
25-ZK1£20 0.70 ND ND 25-AD20 0.82 0.25 0.53
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