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Deoxynivalenol (DON)
CASlmno: 51481-10-8
Chem.abstr.name:

Trichothec-9-en-8-one,  12,13-epoxy- 
3,7,15-trihydroxy (�����)-

C15H20O6,pq5: 296.32
rs�151-153t

Nivalenol (NIV)
CASlmno: 23282-20-4
Chem.abstr.name:

Trichothec-9-en-8-one, 12,13-epoxy-
3,4,7,15-tetrahydroxy (��������)-

C15H20O7,pq5: 312.35
rs�222-223t
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• y���x����S@��e(�OP�e)zcd
DONcde (F. graminearum, F. culmorum)
NIVcde (F. graminearum, F. crookwellence, F. poae)

• �(�������fd{|
DON%��a(78
�z��%DON#NIV@�78
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F. graminearum@����cd0
“��@��”

y���OP�e

F. graminearum
y���OP�e

F. graminearum

15-ADON
cd���

15-ADON
cd���

3-ADON
cd���

3-ADON
cd���

NIV
cd���

NIV
cd���

DON#NIV% ¡¢¡£j|e¤(¥¦§1¨¡|©DON#NIV% ¡¢¡£j|e¤(¥¦§1¨¡|©DON#NIV% ¡¢¡£j|e¤(¥¦§1¨¡|©
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F. graminearum-ª«+@����cd0
“¬­@��(pq®¯p��)”

y��OP�e
F. graminearum-ª«+
y��OP�e

F. graminearum-ª«+

F. graminearum
(Lineage °)

F. graminearum
(Lineage °)

F. asiaticum
(Lineage 6)

F. asiaticum
(Lineage 6)

15-ADON
cd���

15-ADON
cd���

15-ADON
cd���

3-ADON
cd���

3-ADON
cd���

3-ADON
cd���

NIV
cd���

NIV
cd���

NIV
cd���
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��a(>?±¡§²|OP/

fg@³´


OP/� fµX ¶ · ¸ � �

¹ºw� !!»C» Woodward & Singh ¼½w¾

¼u¿����B1 !»ÀÁ Asao et al. ¼½w¾

�Â¿����A !»ÀÁ Van der Merwe et  al. Ã¼uw¾

Ä¼¿��� !!»ÀÀ Urry et al. ¼½w¾

T-2 ���� !»ÀÅ Bamburg et al. ¼½w¾

	
��
� !»À» Tatsuno et al. ZÆ

����	
��
� !»°6 Yoshizawa & Morooka ZÆ

u�	��B1 !»ÅÅ Bezuidenhout et al. Ã¼uw¾
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d+,	]�;<=��]
ã�Â�	?@«

Yoshizawa et al. (1983)
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/012�_]`ab�_4ab�
cde?�fge?�dh/0

Pestka et al. (2004)

HIJKLMN OP/�QR/STULMN ��
2009/5/1 14

/0<=

DON NIV
i0/0
(LD50, mg/kg +j)

CÀ (kxî�h�)
lm�Hne?

!»"Á Fkxî�h�)

op�q>P_]`@r
4

UV/0

Xs5>P+jtñ5@uv
F,��h�)

Xs5>P+jtñ5
@uv�cd/0�4w
/0Fkxî�h�)

gV/0

fge?�cde?�xy�z
3S{@|}�4w�a	]S
Fkxî�,��h�)

Xs5>P+jtñ5
@uv�6j5@uv�
�4~-�4~�@u
vFkxî�h�)
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-Ó�

��
VW

FZ)

-Ó�
/�

�\7
MN
(mg/kg)

��h
�

XY5/Z
(mg/kg+j/
Z)

12

¬v12
5(mg/kg
+j/Z)

�125
(mg/kg+
j/Z)

kxî
B6C3F1

�Í��

ÁÀ Å 0.5, 2, 5, 
10, 25

�\ 0.07 - 3.5 +jtñ�uv�

6�2j5@uv

0.28
0.7

0.07
0.28

kxî
B6C3F1

°6� Á� 1, 5, 10 �\ �: 0.1-1.1
�: 0.1-1.4

+jtñ�uv�
��fd�Oo

0.5 0.1

¿.�
Sprague-
Dawley
Í��

À�

ÀÅ

*Á�

*Á�

�\ 0.25 - 1.0 Xs5�+jtñ
�uv�

�L�z3@���#�
Y���uv

�0.25
�1.0 �0.50

�1.0/�
0.5

,�

����
�

»Á °�!! 0.7, 1.7, 
3.5

�\�Q
R78(�
ZEN)

0.04 - 0.2 Xs5�+jtñ
�uv�6j5t
ñ,457&��#��
uv

0.1 0.04

�x�

��

ÅC !Å 0.9, 3.7, 
6.4, 9.2

�\�7
8%%� #

0.01 - 0.10 <=¡¢{@|}
jR

>0.1

DON@/0��125FJECFA 2001¥J£¤)
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NIV@/0�¬v/05FÚêèÙØç�õöø)
-Ó� ��VW ��h

�
¥¦#j|12 ¬v/05

mg/kg+j/Z

§

kxî 2X �\ fg¨©��4~uv 0.7 Ohtsubo et al. (1989)
EU/SCF (2000)

kxî 1X �\ fg¨©��4~uv 0.7 Ryu et al. (1988)
EU/SCF (2000)

kxî Kª«V
W

�\ q¬,F­�)fg¨© 1.4 Ito et al. (1988)
EU/SCF (2000)

kxî ª«7-15
Z¢

®¯° q¬,F­�)fg¨© 5 Ito et al. (1988)
EU/SCF (2000)

±²
¿.��
F344

90Z �\F0,
6.25, 25, 
100
mg/kg)

�4~uvF±¿.�) 0.4 Takahashi et al. 
(2008)
Kubosaki et al. 
(2008)
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fzÞ0S@<=

DON NIV <=ßà

fzÞ0 ã�
�6 F��(³{|fzÞ0(àR§
p��´j²)

IARCF1993)

��/0 µR	£(¶0)�8·
+£¸(¹0�º»¼)

½¾�
�O¨%¿
À(<=�´j² DON�

JECFA(2001)

NIV:
EU/SCF(2000)

Áh/0 kxîÂÃÄ0 kxîÅ/0�ÂÃ
Ä0@¥¦jR

cd/0 Æ�ÇÈ0@e?�
È+ÉÊ@e?�IgA
2Ë(kxî)

cd/0�4w/
0�IgA2Ë(kx
î)
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��(��|�g

• ÌÍ�lm�®LºV�'G²�op>P
ÎÏÐ�Ñi07/Ëz¼Ò¼�Óf1
H2ÔÓ7@DON(ÕÖ{|1FJECFA,
2001)

• ��{@|}(à{|NIV@�
�%j²1
FEU/SCF, 2000)



HIJKLMN OP/�QR/STULMN ��
2009/5/1 19

��@DON:;�D7@
��k
¾

F7�×ÃøØÙ�HÚzÞÛfÜÝ)
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ÛwîÂÜÝ(ØÙ)
37 ng/ml (14-94 ng/ml)

OwîÂÜÝ
12 ng/ml (4-18 ng/ml)

�-Þ#�Þßàá#âã#ä`�@D7@DON5 (ng/ml).
F. A. Meky et al.: Food Chem. Toxicol. 41, 265 (2003)

1Z:;5
1.1-7.4 �g/kg+j/Z

1Z:;5
1.1-7.4 �g/kg��g +j/j/ZZZ

1Z:;5
1.1-7.4 �g/kg+j/Z
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6"DON, NIV@789.
• �z�@Bý
• DON@:;<=
• >?@AB
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þ�Ú
DON>>NIV
þþþþþþþþþþþþþþþþþþþþþ����������������Ú

>>NIV>DON>
þ�Ú

DON>>NIV

�þ
DON>NIV
���������������������þ

DON>NIVDONDONDONDON
�þ

DON>NIV

�����
DON�NIV
�������������������������������������������������������������������������������������
DON�NIV
�����
DON�NIV

Æ�
DON<NIV
Æ������

DON<NIVNIVNIVNIVNIV
Æ�

DON<NIV

DON/NIV�78@ÜÝ�
F����VW�
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ZÆ(��| F. graminearum-complex@p:
F	
, 2006)

Lineage 6
F. asiaticum

neage 6nLin
asiaticumaF. a

Lineage 6
F. asiaticum

Lineage 7
F.graminearum

S. str.

neage 7nLin
aminearumaF.gra
S. str.

Lineage 7
F.graminearum

S. str.

 @� @� @�
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�cþ�@DON789ÜVW
F÷f!C�!»XN��Ø
cø)

I¢ XN

�\
s�

Ð5��
(mg/kg)

Ð5����
@s� FI)

¬Û�
(mg/kg)

÷��ç
(mg/kg)

÷��ñ
(mg/kg)

÷���
(mg/kg)

ýþ

14 199 0.05 118  (59) 2.1 0.16 - -

15 213 0.05 136  (64) 0.58 0.067 - -

16 226 0.05 145  (64) 0.93 0.044 - -

17 200 0.010 128  (64) 0.23 0.015 0.019 -

18 100 0.010 16  (16) 0.88 - - 0.13

19 100 0.009 43  (43) 0.29 - - 0.023

�þ

14 50 0.05 28  (56) 4.8 0.26 - -

15 54 0.05 34  (63) 3.7 0.29 - -
16 56 0.05 23  (41) 1.8 0.24 - -

17 50 0.010 23  (46) 0.46 - - 0.060

18 10 0.010 0  (0) 2.5 - - 0.55
19 10 0.007 3  (30) 0.32 - - 0.064

÷��@��°FGEMS/Food): Ð5����@�\�z60IÐ��§²P�@%,÷��ç>PñÐ�60I�o��¦P�@%÷���(¥J��1
÷��ç�<LOQ Ð ü0�#R§��
÷��ñ �<LODÐLOD#R� LOD>�<LOQÐLOQ#R§��
÷����<LOQÐLOQx1/2#R§��
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�cþ�@NIV789ÜVW
F÷f!C�!»XN��Ø
cø)

I¢ XN

�\
s�

Ð5��
(mg/kg)

Ð5����
@s� FI)

¬Û�
(mg/kg)

÷��ç
(mg/kg)

÷��ñ
(mg/kg)

÷���
(mg/kg)

ýþ

14 199 0.05 130  (65) 0.64 0.059 - -

15 213 0.05 144  (68) 0.55 0.040 - -

16 226 0.024 118  (52) 0.55 0.033 - -

17 200 0.006 111  (56) 0.20 - - 0.010

18 100 0.007 30  (30) 1.0 - - 0.087

19 100 0.006 60  (60) 0.21 - - 0.013

�þ

14 50 0.05 22  (44) 1.2 0.16 - -

15 54 0.05 23  (43) 0.95 0.13 - -

16 56 0.024 14  (25) 1.2 0.20 - -

17 50 0.006 16  (32) 0.38 - - 0.042

18 10 0.007 1  (10) 3.0 - - 0.58
19 10 0.004 3  (30) 0.33 - - 0.051

÷��@��°FGEMS/Food): Ð5����@�\�z60IÐ��§²P�@%,÷��ç>PñÐ�60I�o��¦P�@%÷���(¥J��1
÷��ç�<LOQ Ð ü0�#R§��
÷��ñ �<LODÐLOD#R� LOD>�<LOQÐLOQ#R§��
÷����<LOQÐLOQx1/2#R§��
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�cýþ@DON/NIV789.
F÷f14�19XN��Ø
cø)
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����cýþ@�� 78
F÷f!CXN õdö÷!�b"¶·)

�cýþÁC#ð�
DON 0.16 mg/kg
�����������ccccccccccccccýýýýýýýýýýþþþþþþþþþþþþþÁÁÁÁÁÁÁÁÁÁÁÁCCCCCCCCC#ð�

gggDON 0.16 mg/kgg
�cýþÁC#ð�
DON 0.16 mg/kg

��ýþCÁÀ#ð�
DON 0.06 mg/kg
��ýýýýýýýýýýýþþþþþþþþþþþþþþþþCCCCCCCCCCCCCCCCÁÁÁÁÁÁÁÁÁÁÁÁÀÀÀÀÀÀÀÀÀÀÀÀÀÀ####################ðððððððððððððððð�������
DON 0.06 mg/kg
��ýþCÁÀ#ð�
DON 0.06 mg/kg
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�z�(��|DON@:;<=
FúÐëZXY5)

DON@�Ð34ëZXY5�1.0 �g/kg+j/Z

X$%F&) »�%��� »Á%��� 99%���

!�À �"C�° �"°�6 !"ÅC�

°�!C �"*ÅÅ �"C»À !"*ÁÁ

!Á�!» �"**° �"6»� �"»À�

*��' �"!C! �"*C* �"À�C

õdö÷ø HI@JÍ�JK¼ùúû�ü F÷f17XN)
úÐ(°� ýþ>Pýþ)@DON�*5F9.VW)#HIXY5

F�+,-VW)Ð�(�.�+/�ß��01â�2�(¥JúÐ
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DON@�Ð���@�Ð
�/05FNOAEL) 0.1 mg/kg+j/Z B6C3F1kxî(±�²)

2XW30/0

�Ð¬�1Z34XY5
FPMTDI)

1.0 �g/kg+j/Z JK�� X100 
(JECFA 2001)

÷�ýþXY5 89.8 g/4/Z
1.80 g/kg+j/Z

�+,-VW
+jÁ�kg

PMTDI(56{|
ýþ)78�7�

555 �g/kg ýþ@�z:;8#

9Ð

ýþ:þ@78

�7�

1110 �g/kg ñ;(¥|u<�Ð
50%#úÐ

�Ð��� 1100 �g/kg õdö÷ø2002
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HI7@DON>?@AB�ZÆ�@��EU
���
�g/kg

³ A H I

ZÆ !!�� ýþ F÷f14X5Yõdö÷ø)

@� !��� ¬BýþCI

Úê
FÊÑÑÉXÇÑ
YDE)

!*Á� ç�ñ;Ô�F+#0(�ýþ�%âFþ�FG.ßH�ÐI9)

!°Á� ñ�ñ;+#0(�ýþ>P%âFþ

!°Á� ��ñ;FG.ßH�FJKC)(L>�¨¡|�@ÐI9)

°Á� MNOH2@Ô��Ô�)jkFoPQ�R�SÐI9)

°Á� T"UVáFWX)

Á�� Y"U��'UVFZâ�)#V[\F��Z&�V]\Þ>P^H2�Z&�

*�� Q�_2>�Ô�ñ;I

°Á� RNOH2�`@FG.ßH�)F>a500 �m)

!*Á� SNOH2�`@FG.ßH�)F<a500 �m)
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C"JECFADE@£¤FG#')
• HIÐ�78{|DON>P�@FZH+ã�@ª
«|}

• DONÐ��#RP/0S=��FTEF)@bÐ
• DON@��/0���¿.�Ð2²PfzÞ
��

• 78ÓfÜÝ(��|��cd@d�¶·
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