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§Z�b¨©�/TDIGTolerance Daily Intake1lª«�w
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��w
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6�k��=��h�1l8O�kÆÝ9Ý���ð;�­®�à��� NOAEL
Âj:;��� LOAELl&'i�w

�y<=����/UFGUncertainty Factor1�>?
�������<=�����q^�í�zÕl@ 1�miw
¯°�­®� TDIlÙ^i��«�jk��k���kNOAEL/LOAELk���
34\k����k����Arl	¤�� UF lq^i�w¯°�­®�B�p
¢£æCDi�EØjkt�F�¦jp�kÑ�&'i�w
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1H10 

����� 10�<=��l�c�i�w
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IKµL%$������S��r��
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i�w

��� H 1H10 
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NOAEL ¦p�

LOAEL lO�i
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34p��
T 1H10 

RS���TkUVR�kWæX�kYÏ

��p&æZÛÝ�EØ�jkUFl[\
i�w

���� S 1H10 
������æ]�/6^�|¥1��.
����î��jkUF¦PQi�w

������A D 1H10 
�������ð;����p&�_`

æâ�EØ� UFlq^i�w

¥ß�<=�����l	¤��a>�k×Øvp UFl 10000bc¦q^i�w
p­kUFæ 10000|¥�p�EØj<=��æd�k&'�_�p�w

�yTDI _�q^
����ÇÈÚÛÜÛÝ� NOAELl<=����/UF1¦e�� TDIlq^i
�w

��������¢£�î��jkWHO�fg EPAr��� ADIÂj TDIæh
@
Ý���á�áâ�wÆ�ÇÈl���EØ�jkUF�î��&����	¤
��á�¦â�Úl&'��¥¦Æ�_l���á��wé�����­®���

ÏÐ�i�lÉÊËküÕ��j�[\Âj��k>i�/
� 1k21w
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mg/kg/day����	
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mg/m3�×0.75L/min/kg×60min 
×
���/day
������������
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TDI/Ïo�p��1
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ÝÞ

¼Ùg

§ 90cmß
!� 1bk7
b¯
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ÝÞ

¼Ùg
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!� 1bk7
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�y²³�Ô�ÕÖ

ÌÍä��Æ������.�k�)���!�º����rl	¤��²³Õ

Ö�Ô��->��l8O�k3ZÂ®lq^i�w

p­kN��Ô��->���¢£æÜÛÝ�EØjk[\�¥k>?��å


¬�w

<1� º»��½¾g¿¾±����¯°������.���²³��Ù^

�æ��;Ð������.lÏ»qkÏo��Ïz�²³ÏÐ�Ô��->

����¹��çè@°_lÔé��3ZÂ®i�w²³&'��¦� º»k

½¾k¿¾����æêxvpEØjk3ZÂ®lÔéi�w



7

/<1Ï»q²³

�æ��;Ð��÷²³�­®�Ô��->��jnop¢£æp�EØ�

j@ 5��¹�3ZÂ®i�w
ë
 �æG


11º»�÷�j 0.213L/min/kg�ì^i�w
í��jî�����ïk�r���xp��¦knopAð#ñ�}�

>?i�wtt¦j 1b�þ³�î���lòó 16hr/day/òó"�í��
8L/min/
� 411kôõe 8hr/day/ôõe"�í�� 16L/mink/
� 511���

�æ�þöº»�÷�l 0.213L/min/kg�ì^i�w
21�3j 50kg�ì^i�/
� 31w

31� ÷D"�j 16hr�ì^i�/
� 61w

ø
;ÐG


11º»�÷�j 0.403L/min/kg�ì^i�/
� 71w

21�3j/3ùÐk15kg1�ì^i�/
� 71w

31� ÷D"�j 18hr/day�ì^i�/
� 81w

@ 5
 �÷²³�Ô��->����çè@°_
�->�� �æ ;Ð

º»�÷�/L/min/kg1
�÷²³"�/hr/day1
�3/kg1

0.2134,5) 

166)

503)

0.4037)

188)

157)           

/¬1Ïo²³

�æ��;Ð�Ïo²³�­®�Ô��->��ænop¢£æp�EØ�

j@ 6��¹�Ô��->��¦3ZÂ®i�w
ë �æG½¾ly��Ïovp¨©jp�á��&'i�w

ø ;ÐG����¹�xp�æk;Ð¦j½¾±���â��j��vp�Î

ly��Ïo¨©i�EØæâ��«k|}�Ô��->��l��

�²³�l>?i�w

11zúÂÃ£/û1Gü�D!°¦j½¾�CD�� 5û�ì^i�/
� 91w

GýA½þ¦j½¾�CD�� 10û�ì^i�(
� 9)w

21o±�w���¹�²³¾a/cm21j 20 cm2�ì^i�/
� 91w

31~l�«��\/¡/hr1j 20¡/hr�ì^i�/
� 91w

41~l�«�"�/hr/day1j 3hr/day�ì^i�/
� 101w

51~=ow�£/û1j 50û�ì^i�/
� 91w

61�3j/3ùÐk15kg1�i�/
� 71w
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=
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=

=

=

59)

109)

209)
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310)

509)
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j@ 7��¹�Ô��->��¦3ZÂ®i�w
ë �æG

11zúÂÃ£/û1Gü�D!°¦j½¾�CD�� 5û�ì^i�/
� 91w

GýA½þ¦j½¾�CD�� 10û�ì^i�/
� 91w

21½���Î¾aj 1. 14/m2/hr1�i�/
� 111w

31½���Î"�/hr/day1Gü�D!°¦j 8hr/day�ì^i�/
� 91w

GýA½þ¦j 4hr/day�ì^i�/
� 91w

41�3j 50kg�ì^i�/
� 31w

51zú��£j 10û�ì^i�/
� 121w

ø
;ÐG����¹�xp�æk;Ð¦j½¾±���â��j��vp�Î

ly��Ïz��i�EØæâ��¦k|}�Ô��->��l��

�²³�l>?i�w


11zúÂÃ£/û1Gü�D!°¦j½¾�CD�� 5û�ì^i�/
� 91w

GýA½þ¦j½¾�CD�� 10û�ì^i�/
� 91w

21½���Î¾aj 0.44/m2/hr1�ì^i�/
� 111w

31½���Î"�/hr/day1Gü�D!°¦j 8hr/day�ì^i�/
� 91w

GýA½þ¦j 4hr/day�ì^i�/
� 91w

41�3j 15kg�ì^i�/
� 71w

51zú��£j 10û�ì^i�/
� 121w
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1. 1411)

89)

49)
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59)

109)

0.4411)
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157)/3ùÐ1
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¬1� º»¼[\��½¾g¿¾�ÄÅ��Ô�ÕÖ
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C#.Ö×Ík� º���akk»£k�©�k� ���þ��v�¾ak

ËÌg��r��v��kk»£k	k
��°"�k¼½��\g()k�»

Å�r�ÕÖ��¹�Ô�i�wnop¢£æp�EØkñò���k@'� �

+ß
��¨p3ZÂ®l���w

Ô�ÕÖ�ð;Â®jk� º»¼[\Ó^()*+,-+.�ìívð;�

ÇÈ����¸����i�l�0����i�wêxp�Îk�)�EØ�k

²³&'���­��êxp�O»Pv�A���lmiÈÉ���î��j@

5H7Ê¦�Ô��->���3ZÂ®lüÕ��j�Ôé���å
¬�w

�1²³ÏÐk²³�\��²³��

nop¢£æp�EØ�j@'� k+ß
�3ZÂ®l���w

� º»¼[\Ó^()*+,-+.�ìívð;�ÇÈ����¸����

i�æ�ÛÚpEØjkìívð;�¸���l¶·��k���������

²³ÏÐk²³�\��²³��æ²³&'���i��Øl	¤�k@'� k

+ß
�Ô��->��l�c�3ZÂ®lÔéi�w

�y²³��Ù^

²³&'�����ÜÛÝ�¢£lá��k²³�ÕÖl	¤��Ï»qkÏo

��Ïz²³���²³�lÙ^i�w

<1Ï»q²³��Ù^/�>ÔGÑÞ<1

Ï»q²³�jk|}�n�M÷��Ù^i�w

��	
���&�+��,-.�,
���/

/<1º»¼[\

º»¼[\jk²³&'�����©Ü
Ý����l���w

!��\k� ��k	���k¼½r�º»¼[\æÔ�i�ÕÖl	¤�

�k¯°±�²³æ��
Ý�¯�"�¥3þö[\l���wÔË�k!��

\æ�b�EØ 1b�þö[\lk1��� 1¡�EØj 1���þö_lª«
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/¬1Ô�ÕÖ

�÷�l&'i�wnop���æp�EØk@ 5���w
/�1²³"�

�)�!��\���l	¤i�wnop¢£æp�EØ�j¥ß�3ZÂ®

���w

¬1Ïo²³��Ù^/�>ÔGÑÞ¬1

Ïo²³�5U�jk�æ�­��j�cv�à�¦ç�w�(k;Ð�­�

�jk½¾r�ÀÁ�������l~��Û�zúr�� ±�ÂÃly��

��v�Ïov�²³i�­ÆÝæâ�w

Ïo²³��>?jk|}�n�M÷��Ù^i�w

/ / ��0
���1)2�,34567,
�89,
�:�,;<=0>?@7/

,
���ABC/

/

/<1½¾ÄÅ�

²³&'�����©Ü
Ý����l���w/

¼½k!��\k� ��k	���r�½¾ÄÅ�æÔ�i�ÕÖl	¤�

�k¯°±�²³æ��
Ý�¯�"�¥3þö[\l���w

/¬1Ô�ÕÖ

~��Ûr±�zúÂÃ£k�Î¾ak�3ko±�w�£p&��¹�Ïo

²³�ÕÖjÔ�i�wnop���æp�EØj@ 6���w
/�1²³"�

�)�!��\���l	¤i�w

�1Ïz²³��Ù^/�>ÔGÑÞ�1

�æj�@¾aæÛç�ækzú��j�p�w�(k;Ð�­��jk½¾

r�ÀÁ�������l~��Û�zúrly��Ïzv�²³i�­ÆÝæ

â�k�æ�p�á��zú���5U�æâ�w

Ïz²³��Ù^jk|}�n�M÷��Ù^i�w


���1)*�,34567, D89,
���ABC/

/

/<1½Ä��

²³&'�����©Ü
Ý����l���w

/¬1zúÂÃ£g�Î¾ag�3

@ 7���w
/�1²³"�

�)�!��\���l	¤i�w

/�1zúÚÛ�� ��£
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zúÚÛ�� ±���£jk»P�A��¹�xp�w

�1×²³��Ù^

éÏÐÑ�²³��Ù^lá��kÆÝÛl¥>��×Ø²³�lÙ^i�w

p­k²³�\k²³��k¯°������.k� ���r�²³ÕÖæ

µ!�xp�EØ�j3ZÂ®lÔé��á��w

"y����� !�"�­®�#$%&'

<yTDIl���IJ�&'()G/�>ÔGÑÞ�1
<1TDI�Ìi�#È£�>?
éÏÐ�­®�TDI�Ìi�²³��#È£l>?�kØ�#È£l>?i�w

�EFGH7
%��IJ�E
��
mg/kg/day�AIJ�E TDI,100 
KLGH7
%����	GH7
%�M�3GH7
%�M�0GH7
%�

TDIæ$%�¢£�Z�EØjkÆÝl���Ø�#È£l>?��á��w

KLGH7
N��O
��
mg/kg/day�ATDI,100

¬1TDI�Ìi�#È£���IJ�&'��í
TDI�Ìi�#È£���IJ�&'��íl@ 8�miw
¯°±�éÏÐÑ²³��Ø�_jkTDI �_l&Ë�jpÛp�/Ø�#È
£æ 100ûl&Ë�jpÛp�1w
ÏÐÑ#È£�¶·���k²³J��Ìi���£l&'i�t�æ¦çk

Æ�ÇÈlÉÊËk!�¥�è7�q^rl��w

@ 8
 #$%����í/TDI)1
#È£ #$% Ì�

'10û #$%jÚp�

��

(D�!���¦à�¦ç�

10 H 100û #$%j�� (D�²³��l)�i�

*100û
à�¦çp�#

$%

#È£���²³ÏÐ�ñÖl+,k#$%

"K�~>.°���Ì�vpÌ-l	iw

¬yMOEl���IJ�&'()/�>ÔGÑÞ'1

<1MOE�>?
MOE/Margin of ExposureG²³�./\1jkéÏÐÑÂj×²³��Ì��

NOAELæ01��Úl@iá�¦â�w
MOEj2�n���ª«�w



12

MOE�NOAELA
��

²³æ3��ÏÐkÔË�Ï»qkÏzkÏo���EØ�jkÆÝ9Ý�Ï

Ð¦�MOEl>?�k2�n���×MOEl>?i�w

1AOLMOE�1A-.MOEM1A�3MOE M1A�0MOE 

Ê�k���¼�xp�3��ÈÉ��æâ�EØkØ� MOE j2�nÚÛ
>?i�w

1A
KLMOE��PA
QR ASMOE�MPA
QR BSMOE�M…

¬1MOE���IJ�&'��í
>?��MOEj|}�&'�í/@ 91��¹�&'i�w
ë 100� 4j 10s10/uy�p1¦â�k��v�ê�_`�pÛp�á��
Ì��n�
Ý�wp­k��Pv�_`æâ�/Ôxñ�kUV�kYÏ�

�kWæX�r1��pEØ�jkUF�q^/@<1�ãä�kJ��MOE
�Ü5@¥Ç�&'i�/ÔGóà�¦çp�#$%ýl6100 ÚÛ61000 �
¥Çkó#$%jÚp���ýá>10000�i�p&�7Ql��1

øMOEæ 1,000l&Ë�EØkó#$%jÚp���ý���
Ý�w
8MOEæ 100l&Ë�EØkó#$%j��ý���
Ý�w
9MOEæ 100|}�EØkóà�¦çp�#$%ý���
Ý�w

@ 9
 #$%����í
MOE #$%�@(

:1,000 #$%jÚp���

100H1,000 #$%j��

6100 à�¦çp�#$%

/

;<=�
�

1) BBAGGL’s for the Examination of Plant Protection Products in the Authorization Procedure 
(1993) 

2) fg EPAGEPA-822-B-00-005(Oct. 2000) 
3) 23456G%B@>#?$�� [\@A_ (2000)
4) N3OP/RS�TU1G151 (1984)
5) bcdef3PMgYZ[\�hi�KLMGde�Pk23k577 (1981)
6) fg EPAGExposure Factors Handbook (1997) 
7) The Residential Exposure Assessment Work Group: SOP’s for Residential Exposure 

Assessments (1997) 
8) fg EPAGChild-specific Exposure Factors Handbook (2002) 
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9) fg EPAGRecommended Revision to the SOP’s for Residential Exposure Assessments 
(2001) 

10) Steenbekkers, L.P.AGAnn. Occup. Hyg., 45kS125-S129 (2001) 
11) Matoba, Y et al.GJ. Pestic. Sci., 29(4), 313–321 (2004) 
12)fg EPAGAssessing Dermal Contact with Soil: Existing Guidance (1995) 
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/ÑÞ<1

Ï»q²³��>Ô

Ï»q²³ÒÓ��>Ôl|}�miw

PT�[\.�º������þövð;�Ï»q²³��>Ô


c�)j½¾�Ä��æÛç�kº»¼[\j¯°����Å���Æç¥Çæ´

^
Ý��¦k¼½��Øæ3Õ¦â�w

<1º���q^�ÇÈ�ð;G�[\.�º���¯k¸�l�°��� º»l

±J�÷Ý²Ë�¯kb³3î�Biw

g
t�¸Ol<�����	i�w

g
<¡�º���¸O���C«� 3 b��¸�"�½¾ÄÅ�j 60mg/m2¦

â�w

g
��¯ 3b��¼½i�t��i�w¼½��� 5ûæÄ�i�w
g
½¾ÄÅ�j¼½D�ÄÅ�s5û����>i�w
g
3b��½¾�ÄÅ�j� 5����ãj�Ø¦EFi��ì^i�w

�

����

���

�

��

� � � � ��

�
�

��

	


�
�


�

�

	
	
	

�

�������������

�
�

����

�
�

� 

!"
#

! 

�����

�

�
�

�
�

����$�

������$�

��

� 5
 �[\.�º����­®� 3b�¼½���½¾�ÄÅ�

/<1Ï»q²³ð;G1¡�º���¸O��� 1����¸�"�º»¼[\j|
}����ÒÓ¦ç�w

g
1H3 b�½¾ÄÅ�æ 60mg/m2�EØk� º»¼[\j½¾ÚÛ�Ê�Ê

�jÆ¥Ç���á��ì^i�w|Á�� º»¼[\áãä�½¾ÚÛ

�Æ¥Ç���á��ì^i�w

g
¼½l 3 b���	i�EØk� 5 �m��½¾�ÄÅ��Ì��k� º
»¼[\l 30µg/60mgs100r0.05û�ì^i�wtÝÛ�ì^��¹�k¸
O 3b|Á�º»¼[\lÒÓi�w

g
¸O 3b|Á�ÄÅ�jk½e���½¾�Ä�£ 5ûÚÛ 3mg/m2¦â��

UVWX�/
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¦k½¾ÄÅ��Ìi�º»¼[\jk÷¸"�½¾�º»�[\¶lO�

�k

30(µg/m3)/60(mg/m2)rx/3(mg/m2)
 
 xr1.5µg/m3¦â�w

t�º»¼[\j 3b�GH
Ý�w
g
ãä� 7H9b�º»¼[\jkD� º»¼[\ 1/20�E�i�w

3(mg/m2)s5/100(û)r0.15mg/m2

30(µg/m3)/60(mg/m2)rI/0.15(mg/m2)
 
 
 Ir0.075µg/m3¦â�w

g
ãä� 10H12b�º»¼[\jk0.00375µg/m3¦â�w

g
ãä� 13H15b�º»¼[\jk0.000188µg/m3¦â�w

g
15bu|Ájà�¦ç�w
g
�¹�k� º»�[\j� 6����Ô»i�w

�

����

���

�

��

� � � � ��

�
�

��

�
%
&
�


�

�

	
	
	

�

�������������

�
�

��$�

�
�

� 

'"
#

! 

�����

���

�
�

�
�

�����$�

������((

��

� 6
 �[\.�º����­®� 3b�¼½���� º»¼�[\


g
30b�/�A 15b�1�b�¥3a>þö[\jk
30(µg/m3)s3(day)J1.5(µg/m3)s3(day)J0.075(µg/m3)s3(day) 
J0.00375(µg/m3)s3(day)J0.000188(µg/m3)s3(day) 
r94.736814µg/m3

94.74µg/m3 30(day)r3.158µg/m3/day�p�w

/¬1ÒÓ�>G¥ß�b�¥3a>þö[\�@ 5�m��í���²³"�ÚÛ 1
b�Ï»q²³�/µg/kg/day1l>?i�w
g
�æ�50kg�þ³�þöí��jk1b�16"�l8L/min�í��¦òó�k
Ä� 8"�l 16L/min¦ôõe���i��k0.213L/min/kg��>
Ý�w�
 º»�Ï»q²³"�jþ³¦ 16 hr/day�i�w

g
;Ð�þöí��j 0.403L/min/kg¦kÆ�´³"�j 18 hr/day�i�w
)
 �æ¦jk 3.158(µg/m3)s 0.213(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s

UVWX�/
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16(hr/day)r0.646µg/kg/day¦â�w
)
 ;Ð¦jk 3.158(µg/m3)s 0.403(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s

18(hr/day)r1.374µg/kg/day¦â�w

YT�[\.�º������K+#$%ð;�Ï»q²³���>Ô


�#$%�ð;���¼½��ØlL 2 ���/15 b1�ì^��EØj|}�
�­�¦â�w

<1º���q^ð;Gó�[\.�º���¯k¸�l�°��� º»l±J�÷

Ý²Ë�¯kb³3î�Biw

g
¸O�C�½¾ÄÅ�G60mg/m2¦t�¸Ol<�����	�k15b��¼
½�	i��ì^i�w

�

����

���

�

��

� �� ��

�
�

�
�

��

�

	


�
�


�

�

	
	
	

�

�������������

'"
#

!�

� 7
 �[\.�º����­®� 15b�¼½���½¾�ÄÅ�

/<1Ï»q²³ð;G1¡�º���¸O��� 1����¸�"�º»¼[\j|
}����ÒÓ¦ç�w

g
º»¼[\j½¾ÚÛ�Ê��MG�N¥Ç���w

g
� º»¼[\G30µg/m3

�����

����

���

�

��

� �� ��

�
�

�
�

��

���

�
%
&
�


�

�

	
	
	

�

�������������

'"
#

!�

� 8
 �[\.�º����­®� 15b�¼½���� º»¼�[\
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/¬1ÒÓ�>G¥ß�º»¼[\Ùwl��k30b��b�¥3a>þö[\jk
{(30(µg/m3)s15(day) )+ (1.5(µg/m3)s15(day) )}/30dayr15.75µg/m3/day 

�p�w

)
 �æ¦jk 15.75(µg/m3)s 0.213(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s
16(hr/day)r3.221µg/kg/day¦â�w

)
 ;Ð¦jk 15.75(µg/m3)s 0.403(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s
18(hr/day)r6.855µg/kg/day¦â�w

�y��º������Ï»q²³���>Ô


<1��º���ð;G1 bO�P 2 ¡k10 Q�k� �º����ktÝl 1 ��
�RHi��ì^i�w

¬1Ï»q²³ð;G1¡���¦�»¼[\�b�¥3þöj 14.4µg/m3¦kSb|

 ¦[?FT|}/0.05µg/m31�p�kUa�jù«ÛÝp��ì^i�w

g
�æV��;Ð�í����Ï»q²³"�j¥ß�y<1�ãj¦â�w

�1ÒÓ�>G����¼�b�¥3þö[\�í����²³"�ÚÛ@ 5 �mi
�->��l��� 1b�Ï»q²³�l>?i�w

)
 �æ¦jk 14.4(µg/m3)s 0.213(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s
16(hr/day)r2.945µg/kg/day¦â�w

)
 ;Ð¦jk 14.4(µg/m3)s 0.403(L/min/kg)s 1/1,000(m3/L)s 60(min/hr)s
18(hr/day)r6.267µg/kg/day¦â�w
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/ÑÞ¬1

Ïo²³ð;��>Ô

�[\.�º���â��j��º�����ºÝ�EØák½¾�ÀÁ����

���Î��~yi�t����Ïo��¦â��¦k²³ÒÓjãä�	Ë(��

�w

<y�[\.�º����­®�þövð;�Ïo²³��>Ô


<1º����­®�½¾�Ä�ð;jkÏ»q²³ÒÓ�­®�� 5 ��[\.�
º����ãj�ì^i�w

/<1Ïo²³ð;G|}/@ 61�Ô��->��l���²³�l>?i�w
g
� �k½¾ÄÅ�jÏ»q²³ÒÓ�ãjº���ð;¦����¼jþö

6,810µg/m2�p�w����¯�SE�j 18b¦k��þöÄÅ�j 1.23µg/m2w

g
zúÂÃ£/û1Gü�D!°W½¾� 5ûkýA½þW10û�ì^i�w
g
o±�w���¹�²³¾a/cm21G20 cm2k~l�«��\¡�/¡/hr1G20
¡/hrk~l�«�"�/hr/day1G3hr/dayk~=ow�£/û1G50û�ì^i
�w

g
½¾ÚÛ~�zú±�ÂÃk
Û�~l�«�t����Ïo²³l�>i�w

)
 �æG½¾ly��Ïovp¨©jà�á��&'i�w

)
 ;ÐG½¾±���â��j��vp�Îly��Ïo¨©i�w

g
3buÊ¦�Ïo²³ÒÓjk
60,000(µg/m2)s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s3(day)r72µg/kg�p�w

g
3b|Á(4H6b)�Ïo²³ÒÓjk½e���½¾�Ä�£l 5û�i�
�kÄÅ�j 60(mg/m2)s5/100(û)r3mg/m2�p�w

3,000µg/m2s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s3(day)r3.6µg/kg�p�w

g
7H9 b�Ïo²³ÒÓjkD 3 b�½¾ÄÅ�� 1/20 � 3(mg/m2)s
5/100(û)r0.15mg/m2�p�w

150µg/m2s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s3(day)r0.18µg/kg

g
10H12b�Ïo²³ÒÓjk
7.5µg/m2s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s3(day)r0.009µg/kg�p�w

g
13H15b�Ïo²³ÒÓjk
0.375µg/m2s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s3(day)r0.00045µg/kg�p�w

g
16H30b|Ájà�¦ç�w

/¬1ÒÓ�>G¥ß�½¾ÄÅ��Ùwl��k1b�Ïo¨©�l>?i�w
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)
 �æ¦jk½¾ly��Ïovp¨©jà�á��&'i�w

)
 ;Ð�b�¥3a>þö[\jk

{72(µg/kg)J3.6(µg/kg)J0.18(µg/kg)J0.009(µg/kg) 
J0.00045(µg/kg)}/30(day)r2.526µg/kg/day�p�w

YT�[\.�º����­®�K+#$%ð;�Ïo²³��>Ô

<1º���q^ð;G�[\.�º���¸Ol 1����kÊ�k¼½l 15b�
��	i��� 7�mi½¾ÄÅ����.�p�w

¬1Ïo²³ð;G1¡�º���¸O��� 1����¸�"�Ïo¨©�j@ 6�
Ô��->��l���|}����ÒÓ¦ç�w

g
<H15b�Ïo²³ÒÓjk
60,000(µg/m2)s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s15(day)r360µg/kg�p�w

g
16H30b�Ïo²³ÒÓjk
3,000µg/m2s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)s15(day)r18µg/kg�p�w

�1ÒÓ�>G¥ß�½¾ÄÅ��Ùwl��k1b�Ïo¨©�l>?i�w
)
 �æ¦jk½¾ly��Ïov�¨©jà�á��&'i�w

)
 ;Ð�Ïo¨©�jk

{360(µg/kg)J18(µg/kg)}/30dayr12.6µg/kg/day�p�w

Zy��º����­®�Ïo²³


<1����ð;G1 bOkP 2¡k10 Q�k� �º����ktÝl 1���R
Hi�w

¬1Ïo²³ð;G|}/@ 61�Ô��->��l���²³�l>?i�w
g
� �k½¾�ÄÅ�jk����¼jþö 6,810µg/m2�p�w����

¯�SE�j 18b¦���þöÄÅ�j 1.23µg/m2w

�1ÒÓ�>G¥ß�ð;��kÏo²³�jk

)
 �æ¦jk½¾ly��Ïov¨©jà�á��&'i�w

)
 ;Ð�Ïo¨©�jk

6810(µg/m2/day)s10/100(û)s20/10,000(m2)s20(¡/hr)s3(hr/day) 
s50/100(û)/15(kg)r2.724µg/kg/day�p�w
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/ÑÞ�1

Ïz²³ð;��>Ô

Ïz²³ÒÓÔl|}�miw

PT�[\.�º����­®�þövð;�Ïz²³��>Ô/

<1º���ð;GÏ»q²³ÒÓ�­®��[\.�º����ãj�i��½¾

ÄÅ�j� 5�ãä�Ùwi��ì^i�w

¬1Ïz²³ð;G|}�Ô��->��/@ 71l���²³�l>?i�w
)
 �æ[/

g
zúÂÃ£/û1Gü�D!°½¾�CD�W5ûkýA½þW10û�i�w
g
½���Î¾aG1. 14/m2/hr1k½���Î"�/hr/day1Gü�D!°W8hr/dayk
ýA½þW4hr/daykzú��£W10û�ì^i�w

)
 ;ÐG

g
zúÂÃ£/û1Gü�D!°W5ûkýA½þW10û�ì^i�w
g
½���Î¾aG0.44/m2/hr1k½���Î"�/hr/day1Gü�D!°W8hr/dayk
ýA½þW4hr/daykzú��£W10û�ì^i�w

Ï»q²³ÒÓ�­®�½¾ÄÄÅ��Ùwl��k3b��b�¥3a>þö
Ïz��²³�jk

)
 �æ

g
3buÊ¦�Ïz²³ÒÓjk
60,000(µg/m2)s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg)
s3(day)r164.160µg/kg�p�w

g
3b|Á(4H6b)�Ïz²³ÒÓjk½e���½¾�Ä�£l 5û�i�
�kÄÅ�j 60mg/m2s5/100r3mg/m2�p�w

3,000(µg/m2)s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg) 
s3(day)r8.208µg/kg 

g
7H9 b�Ïz²³ÒÓjkD 3 b�½¾ÄÅ�� 1/20 � 3(mg/m2)s5t
100(û)r0.15mg/m2�p�w

150(µg/m2)s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg)s3(day) 
r0.410µg/kg

g
10H12b�Ïz²³ÒÓjk
7.5µg/m2s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg)s3(day) 
r0.021µg/kg�p�w

g
13H15b�Ïz²³ÒÓjk
0.375µg/m2s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg) 
s3(day)r0.001µg/kg�p�w

g
16H30b|Ájà�¦ç�w
)
 ;Ð

g
3buÊ¦�Ïz²³ÒÓjk



21

60,000(µg/m2)s10/100(û )s0.44(m2/hr)s4(hr/day)s10/100(û )/15(kg)s
3(day) 
r211.200µg/kg�p�w

g
3b|Á(4H6b)�Ïz²³ÒÓjk½e���½¾�Ä�£l 5û�i�
�kÄÅ�j 60(mg/m2)s5/100(û)r3mg/m2�p�w

3,000µg/m2s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg)s3(day) 
r10.560µg/kg

g
7H9 b�Ïz²³ÒÓjkD 3 b�½¾ÄÅ�� 1/20 � 3(mg/m2)s5t
100(û)r0.15mg/m2�p�w

150µg/m2s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg)s3(day) 
r0.528µg/kg

g
10H12b�Ïz²³ÒÓjk
7.5µg/m2s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg)s3(day) 
r0.026µg/kg�p�w

g
13H15b�Ïz²³ÒÓjk
0.375µg/m2s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg)s3(day) 
r0.001µg/kg�p�w

g
16H30b|Ájà�¦ç�w

�1ÒÓ�>G¥ß�Ïz²³�������ÒÓÙwl��k30b�/�A 15b�1
�b�¥3a>þöÏz���l>?i�w

)
 �æ�b�¥3a>þö[\¦jk

{(164.160(µg/kg)+8.208(µg/kg)+0.410(µg/kg)+0.021(µg/kg)+0.001(µg/kg/)} 
/30dayr5.760µg/kg/day�p�w

)
 ;Ð�b�¥3a>þö[\jk

{211.200(µg/kg)J10.560(µg/kg)J0.528(µg/kg)J0.026(µg/kg)J0.001(µg/kg)}
/30dayr7.411µg/kg/day�p�w

YT�[\.�º����­®�K+#$%ð;�Ïz²³��>Ô/

<1º���ð;G�[\.�º����ãj�i��½¾�ÄÅ�j� 7 �ãä�
Ùwi��ì^i�w

¬1Ïz²³ð;G@ 7�Ô��->��l���²³�l>?i�w
�æ­��;Ð�ð;j¥ß�ãj�i�w


)
 �æ

g
1H15buÊ¦�Ïz²³ÒÓjk
60,000(µg/m2)s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg)
s15(day)r820.800µg/kg�p�w

g
16H30b�Ïz²³ÒÓjk
3,000µg/m2s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg) 
s15(day)r41.040µg/kg�p�w
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X
;Ð

g
<H15buÊ¦�Ïz²³ÒÓjk
60,000(µg/m2)s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg)
s15(day)r1,056.000µg/kg

g
16H30 b�Ïz²³ÒÓjk½e���½¾�Ä�£l 5û�i��kÄ
Å�j 60(mg/m2)s5/100(û)r3mg/m2¦â��¦Ïz´³ÒÓjk

3,000(µg/m2)s 10/100(û )s 0.44(m2/hr)s 4(hr/day)s 10/100(û )/15(kg)s
15(day)
r52.800µg/kg�p�w

�1ÒÓ�>G¥ß�½¾Ä���Ùwl��k30b��b�¥3a>þö[\jk
X
�æ�b�¥3a>þö[\¦jk

{820.800(µg/kg)+41.040(µg/kg)}/30dayr28.728µg/kg/day�p�w
X
;Ð�b�¥3a>þö[\jk

{(1,056.000(µg/kg)J52.800(µg/kg)}/30dayr36.960µg/kg/day�p�w

�y��º����­®�Ïz²³


<1����ð;G1 bOkP 2¡k10 Q�k� �º���i�wtÝl 1 ���
RHi�w

¬1Ïz²³ð;GþöÏz²³�jk����¼�þö½ÄÅ/ÂÃ1��zúÂ

Ã£k�Î¾ak²³"����3ÚÛ8aá�/@ 71w

�1ÒÓ�>G¥ß�ð;��kÏz²³�jk

X
�æ¦jk

6810(µg/m2)s10/100(û)s1. 14(m2/hr)s4(hr/day)s10/100(û)/50(kg) 
r6.211µg/kg/day

X
;Ð¦jk

6810(µg/m2)s10/100(û)s0.44(m2/hr)s4(hr/day)s10/100(û)/15(kg) 
r7.990µg/kg/day

�p�w
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/ÑÞ�1

TDIl���IJ�&'��>Ô

/<1Ïo����� YZ[\] �Z�¢£�Úp����EØ


^|���Ïo�����à���/NOAEL1�Z�¢£�Úp��ì^��E
Ø� TDI���&'()�Ôl|}�miw
ë �������

_Ïo NOAELr10ppm(0.5mg/kg/day`�)/-!°Ïo 12���¨H��1
 NOAEL¦����r0.5mg/kg/dayr500µg/kg/day
tt¦jÏo�����¢£�Úp�EØl´^w��æ¹�kÏo���

NOAELlÏ»q��Ïz²³�án�i�w

ø TDI�>?
@ 1l�	���k<=���(UF)l 100���w
Æ� 4j��/A1=10k���(H)=10 

TDIr500(µg/kg/day)/100r5µg/kg/day

8 TDI�Ìi�éÏÐ²³��#È£�>?Ô
\�Ïo TDIG3.3µg/kg/dayl���û���>?i�w
$1�[\.�º����­®�þövð;�#È£


_�æ/

Ï»q²³�#È£G0.646(µg/kg/day)/5(µg/kg/day)s100r12.9û
Ïo²³�#È£
 GÏov¨©jà��&'

Ïz²³�#È£
 G5.760(µg/kg/day)/5 (µg/kg/day)s100r115.2û

 
 Ø�#È£
 
 G12.9(%) + 115.2(%)r128û


_;Ð

Ï»q²³�#È£G1.374(µg/kg/day)/5(µg/kg/day)s100r27.5û
Ïo²³�#È£
 G2.526(µg/kg/day)/5(µg/kg/day)s100r50.5û
Ïz²³�#È£
 G7.411(µg/kg/day)/5(µg/kg/day)s100r148.2û

 
 Ø�#È£
 
 G27.5(%) + 50.5(%) + 148.2(%)r226û


_&'


 �æ� TDI#È£j 128%k;Ð� TDI#È£j 226%¦�ºÝá 100%l
¥¡�kà�¦çp�#$%Ü5@�â����¦ç�w(��æ¹�k²³
�ôEaÍlbj�kâ��jk�Ó_/��£p&1l¤��k��cd

p#$%�e$>.°l�	i�p&�fgæüÕ�p�)

%1�[\.�º����­®�K+#$%ð;�#È£


_�æ

Ï»q²³�#È£G3.221(µg/kg/day)/ 5(µg/kg/day)s100r64.4û
Ïo²³�#È£
 GÏov¨©jà��&'
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Ïz²³�#È£
 G28.728(µg/kg/day)/5(µg/kg/day)s100r574.6û

 
 Ø�#È£
 
 G64.4(%) + 574.6(%)r639û


_;Ð

Ï»q²³�#È£G6.855(µg/kg/day)/5(µg/kg/day)s100r137.1û
Ïo²³�#È£
 G12.600(µg/kg/day)/5(µg/kg/day)s100r252.0û
Ïz²³�#È£
 G36.960(µg/kg/day)/5(µg/kg/day)s100r739.2û

 
 Ø�#È£
 
 G137.1(%) + 252.0(%) + 739.2(%)r1128û


_&'


 �æ� TDI #È£j 639%k;Ð� TDI #È£j 1128%¦�ºÝá
100%lÛç�¥¡�kà�¦çp�#$%Ü5@¦â����¦ç�w
(��æ¹�k²³�ôEaÍlbj�kâ��jk�Ó_/��£p&1
l¤��k��cdp#$%�e$>.°l�	i�p&�fgæüÕ

�p�)

h1��º����­®�#È£


_�æ

Ï»q²³�#È£G2.945(µg/kg/day)/5(µg/kg/day)s100r58.9û
Ïo²³�#È£
 GÏov¨©jà��&'

Ïz²³�#È£
 G6.211(µg/kg/day)/5(µg/kg/day)s100r124.2û

 
 Ø�#È£
 
 G58.9(%) + 124.2(%)r183û


_;Ð

Ï»q²³�#È£G6.267(µg/kg/day)/5(µg/kg/day)s100r125.3û
Ïo²³�#È£
 G2.724(µg/kg/day)/5(µg/kg/day)s100r54.5û
Ïz²³�#È£
 G7.990(µg/kg/day)/5(µg/kg/day)s100r159.8û

 
 Ø�#È£
 
 G 125.3(%) + 54.5(%)+ 159.8(%)r340û


_&'


 �æ�TDI#È£j183%k;Ð�TDI#È£j340%¦�ºÝá100%
l¥¡�kà�¦çp�#$%Ü5@¦â����¦ç�w(��æ¹�k
²³�ôEaÍlbj�kâ��jk�Ó_/��£p&1l¤��k

��cdp#$%�e$>.°l�	i�p&�fgæüÕ�p�)



25

/¬1Ï»qkÏo­��Ïz�����ÆÝ9Ý� YZ[\] ¢£æâ�EØ


ë �������

_Ï»q NOAELr1177 mg/m3/-!°�÷ 28b��i����k3 hr/day1
NOAEL¦��÷� r 1177(mg/m3) s 0.75(L/min/kg)/1000(m3/L) s

60(min/hr)s3(hr/day)
NOAEL(Ï»q)r158.895(mg/kg/day)r158,895µg/kg/day 

_Ïo NOAELr10ppm(0.5mg/kg`�)/-!°Ïo 12���¨H��1
NOAEL/Ïo1r0.5mg/kg/dayr500µg/kg/day 

_Ïz NOAELr1,000mg/kg/#ÕjÏz 21b��i����k24hr/day1
NOAEL/Ïz1r1,000mg/kg/dayr1,000,000µg/kg/day

ø Ï»qkÏokÏz�é��ÏÐ� TDI/ADI1�>?
@<l�	���k|}���� TDIlq^��w
_Ï»q

:��(A)=10k���/H1=10k����æ<B�(S)=10ÚÛ UF=1000
TDI/Ï»q1r158,895(µg/kg/day)/1000r159µg/kg/day 

_Ïo

��(A)=10k���(H)=10ÚÛ UF=100 
TDI/Ïo1r500(µg/kg/day)/100r5µg/kg/day_Ïz

_Ïz

��(A)=10k���(H)=10k����æ<B�(S)=10ÚÛ UF=1000
TDI/Ïz1r1,000,000(µg/kg/day)/1000r1,000µg/kg/day/zúkÂ�1

8 Ï»qkÏo­��Ïz� TDIl����#È£
$1�[\.�º����­®�þövð;�#È£


_�æ

Ï»q²³�#È£G0.646(µg/kg/day)/159(µg/kg/day)s100r0.41û
Ïo²³�#È£
 GÏov¨©jà��&'

Ïz²³�#È£/zúkÂ�¦�¶·1G

57.60(µg/kg/day)/1,000(µg/kg/day)s100r5.76û

 
 Ø�#È£
 
 G0.41(û)J5.76(û)r6û


_;Ð

Ï»q²³�#È£G1.374(µg/kg/day)/159(µg/kg/day)s100r0.86û
Ïo²³�#È£
 G2.526(µg/kg/day)/5(µg/kg/day)s100r50.5û
Ïz²³�#È£/zúkÂ�¦�¶·1G

74.11(µg/kg/day)/1,000(µg/kg/day)s100r7.41û
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 Ø�#È£
 
 G0.86 (û)J50.5(û)J7.41(û)r59û

_&'


 �æ� TDI#È£j 6%k;Ð� TDI#È£j 59%¦â�w�æ�#
È£j 10ûbc¦â�k#$%jÚp������¦ç�/à�¦ç�
Ü5@1wÊ�k;Ð�#È£á 100%l}¡¹�­�k#$%j���
��¦ç�ækà�¦ç�Ü5@(10%bc)�jp�w

%1�[\.�º����­®�K+#$%ð;�#È£


_�æ

Ï»q²³�#È£G3.221(µg/kg/day)/159(µg/kg/day)s100r2.03û
Ïo²³�#È£
 GÏov¨©jà��&'

Ïz²³�#È£/zúkÂ�¦�¶·1G


287.28(µg/kg/day)/1,000(µg/kg/day)s100r28.7û

 
 Ø�#È£
 
 G2.03(û)J28.7(û)r31û


_;Ð

Ï»q²³�ûADI#È£G6.855(µg/kg/day)/159(µg/kg/day)s100r4.3û
Ïo²³�ûADI#È£ G12.600(µg/kg/day)/5(µg/kg/day)s100r252û
Ïz²³�ûADI#È£/zúkÂ�¦�¶·1G

369.60(µg/kg/day)/1,000(µg/kg/day)s100r37.0û

 
 Ø�#È£
 G4.3(û)J252(û)J37.0(û)r293û


_&'


 �æ� TDI#È£j 31%k;Ð� TDI#È£j 293%¦â�w�æ�
#È£j 100ûbc¦â�kÆ�#$%j�����¦ç�w�(k;
Ð�#È£j 100%l¥¡¹�­�k#$%jà�¦p�Ü5@�â�w
(��æ¹�k;Ð�î��jk²³�ôEaÍlbj�kâ��jk�
Ó_/��£p&1l¤��k��cdp#$%�e$>.°l�	i

�p&�fgæüÕ�p�)
/

h1��º����­®�#È£


_�æ

Ï»q²³�#È£G2.945(µg/kg/day)/159(µg/kg/day)s100r1.9û
Ïo²³�#È£
 GÏov¨©jà��&'

Ïz²³�#È£/zúkÂ�¦�¶·1G

62.11(µg/kg/day)/1,000(µg/kg/day)s100r6.2û

 
 Ø�#È£
 
 G1.9(û)J6.2 (û)r8û

_;Ð

Ï»q²³�#È£G6,267(µg/kg/day)/159(µg/kg/day)s100r3.9û
Ïo²³�#È£
 G2.724(µg/kg/day)/5(µg/kg/day)s100r54.5û
Ïz²³�#È£/zúkÂ�¦�¶·1G

79.90(µg/kg/day)/1,000(µg/kg/day)s100r8.0û

 
 Ø�#È£
 
 G3.9 (û)J54.5(û)J8.0(û)r66û
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_&'


 
 �æ� TDI#È£j 8%k;Ð� TDI#È£j 66%¦â�w�æ�
#È£j 10ûbc¦â�k#$%jÚp������¦ç�/à�¦ç
�Ü5@1wÊ�k;Ð�#È£á 100%l}¡¹�­�k#$%j��
���¦ç�ækà�¦ç�Ü5@(10%bc)�jp�w
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/ÑÞ'1

MOE���²³"�~.��>Ô

MOE�>?Ôl|}�miw

/<1Ïo����� YZ[\] �Z�¢£�Úp����EØ


×²³��Ìi� NOAEL�1�lª«�w
ë ð;

�÷²³kÏo²³kÏz²³l����ª«�×²³��Ìi�à��

�/NOAEL1l¯°þö²³�¦e��MOEl>?i�w
Ê�kÏ»qkÏzkÏo� 3@�°i,�lØ>��×�MOE� 2î�
ÈÉ���Ø���MOE�>?á��w

ø �������

_Ïo NOAELr10ppm(0.5mg/kg/day`�)/-!°Ïo 12���¨H��1
 NOAEL(Ïo)r0.5mg/kg/dayr500µg/kg/day
tt¦jÏo�����¢£�Úp�EØl´^ww��æ¹�kÏo��

� NOAELlÏ»q��Ïz²³�án�i�ww

8 MOE�>?Ô
ÏoMOEG500µg/kg/dayl���>?i�w
$1�[\.�º����­®�þövð;� lZ\


_�æ

Ï»q²³�G 0.646µg/kg/day 
Ïo²³�GÏov¨©jà��&'

Ïz²³�G5.760µg/kg/day 
²³�×�G0.646 + 5.760 = 6.406 µg/kg/day

 
 MOE
 
 G500(µg/kg/day)/6.406(µg/kg/day)=78 

mMOEr78

_;Ð

Ï»q²³�G 1.374µg/kg/day 
Ïo²³�
 G  2.526µg/kg/day 
Ïz²³�G 7.411µg/kg/day
²³�×�G1.374 + 2.526 + 7.411 = 11.311 µg/kg/day

 
 MOE
 
 G500(µg/kg/day)/11.01(µg/kg/day)r44


mMOEr44
_&'


 �æ�MOEj 78k;Ð�MOEj 44¦�ºÝá 100l}¡�kà�
¦çp�#$%Ü5@�â����¦ç�w(��æ¹�k²³�ôEa
Ílbj�kâ��jk�Ó_/��£p&1l¤��k��cdp#
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$%�e$>.°l�	i�p&�fgæüÕ�p�)

%1�[\.�º����­®�K+#$%ð;� lZ\


_�æ

Ï»q²³�G 3.221µg/kg/day 
Ïo²³�
 GÏov¨©jà��

&'z²³�
 G 28.728µg/kg/day 
²³�×�G3.221 + 28.728 = 31.949 µg/kg/day

 
 MOE
 
 G500(µg/kg/day)/31.949(µg/kg/day)r16


mMOEr16

_;Ð


Ï»q²³�G 6.855µg/kg/day 
Ïo²³�
 G 12.600µg/kg/day 
Ïz²³�
 G 36.960µg/kg/day
²³�×�G6.855 + 12.600 +36.960 = 56.415µg/kg/day
 

MOE
 G500(µg/kg/day)/56.415(µg/kg/day)r8.9


mMOEr8.9

_&'


 �æ� MOEj 16k;Ð� MOEj 8.9¦�ºÝá 100lÛç�}¡
�kà�¦çp�#$%Ü5@�â����¦ç�w(��æ¹�k²³
�ôEaÍlbj�kâ��jk�Ó_/��£p&1l¤��k��

cdp#$%�e$>.°l�	i�p&�fgæüÕ�p�)

h1��º����­®� lZ\


_�æ

Ï»q²³�G 2.945µg/kg/day 
Ïo²³�
 GÏov¨©jà��&'

Ïz²³�
 G 6.211µg/kg/day
²³�×�G2.945 + 6.211 = 9.156µg/kg/day
 

MOE
 
 G500(µg/kg/day)/9.156(µg/kg/day)r55


mMOEr55

_;Ð

Ï»q²³�G 6.267µg/kg/day 
Ïo²³�
 G 2.724µg/kg/day 
Ïz²³�
 G 7.990µg/kg/day
²³�×�G6.267 + 2.724 + 7.990 = 16.981µg/kg/day
 

MOE
 
 G500(µg/kg/day)/16.981(µg/kg/day)r29


mMOEr29

_&'


 �æ�MOEj 55k;Ð�MOEj 29¦�ºÝá 100l}¡�kà�
¦çp�#$%Ü5@�â����¦ç�w(��æ¹�k²³�ôEa
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Ílbj�kâ��jk�Ó_/��£p&1l¤��k��cdp#

$%�e$>.°l�	i�p&�fgæüÕ�p�)

/

/¬1Ï»qkÏo­��Ïz����� YZ[\]
¢£æâ�EØ


ë ð;

/<1�²³ð;lé��RS��� NOAEL¦e��MOEl>?i�w

ø �������

_Ïo NOAELr10ppm(0.5mg/kg/day`�)/-!°Ïo 6���¨H��1
 NOAEL(Ïo)r0.5mg/kg/dayr500µg/kg/day

_Ï»q NOAELr1177 mg/m3/-!°�÷ 28b��i����k3 hr/day1
NOAEL¦��÷� r 1177(mg/m3) s 0.75(L/min/kg)/1000(m3/L) s

60(min/hr)s3(hr/day)r158.895(mg/kg/day)r158,895µg/kg/day 
 NOAEL(Ï»q)r159,000µg/kg/day 

_Ïz NOAELr1,000mg/kg/#ÕjÏz 21b��i����k24hr/day1
NOAEL/Ïz1r1,000mg/kg/dayr1,000,000µg/kg/day(zúkÂ�)

8 MOE�>?Ô
$1�[\.�º����­®�þövð;� lZ\


_�æ

Ï»q²³�MOEG159,000(µg/kg/day)/0.646µg/kg/day)r246,000
Ïo²³�MOE
 GÏov¨©jà��&'
Ïz²³�MOE/zúkÂ�¦�¶·1G


1,000,000(µg/kg/day)/57.60(µg/kg/day)r17,400

 
 1/MOE
 
 G1/246000J1/17400r1/16300

mMOEr16300

_;Ð

Ï»q²³�MOEG159,000(µg /kg/day)/1.374(µg/kg/day)r116,000
Ïo²³�MOE
 G500(µg/kg/day)/2.526(µg/kg/day)r198
Ïz²³�MOE/zúkÂ�¦�¶·1G

1,000,000(µg/kg/day)/74.11(µg/kg/day)r13,500

 
 1/MOE
 
 G1/116000J1/198J1/13500r1/195

mMOEr195

_&'


 �æ�MOEj 16300k;Ð�MOEj 195¦â�w�æ�MOEj 1000
lÛç�¥¡¹�­�k#$%jÚp������¦ç�/à�¦ç�
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Ü5@1w�(k;Ðá 100 l¥¡¹�­�k#$%æ��5U�jâ
�ækÏ»q­��Ïz��¦�����æB�¦p�t�ÚÛ�^j

¦çp�w(��æ¹�k;Ð�î��jk��cdp#$%�e$>.
°l�	i�p&�fgænÊ��)

%1�[\.�º����­®�K+#$%ð;� lZ\


_�æ

Ï»q²³�MOEG159,000(µg/kg/day)/3.221(µg/kg/day)r49,400
Ïo²³�MOE
 GÏov¨©jà��&'
Ïz²³�MOE/zúkÂ�¦�¶·1G

1,000,000(µg/kg/day)/287.28(µg/kg/day)r3,480

 
 1/MOE
 
 G1/49400J1/3480r1/3250


mMOEr3250

_;Ð

Ï»q²³�MOEG159,000(µg/kg/day)/6.855(µg/kg/day)r23,200
Ïo²³�MOE
 G500(µg/kg/day)/12.600(µg/kg/day)r40
Ïz²³�MOE/zúkÂ�¦�¶·1G

1,000,000(µg/kg/day)/369.60(µg/kg/day)r2,700

 
 1/MOE
 
 G1/23200J1/40J1/2700r1/39


mMOEr39

_&'


 �æ�MOEj 3250k;Ð�MOEj 39¦â�w�æ�MOEj 1000
l¥¡¹�­�k#$%j�����¦ç�/Ï»q­��Ïz��¦

�����æB�¦p��«Úp����j�^¦çp�1w

�(k;Ð¦j 100l}¡¹�­�kà�¦çp�#$%Ü5@�â�
���¦ç�w(��æ¹�k;Ð�î��jk²³�ôEaÍlbj�k
â��jk�Ó_/��£p&1l¤��k��cdp#$%�e$>

.°l�	i�p&�fgæüÕ�p�)
/

h1��º����­®� lZ\


_�æ

Ï»q²³�MOEG159,000(µg/kg/day)/2.945(µg/kg/day)r54,000
Ïo²³�MOE
 GÏov¨©jà��&'
Ïz²³�MOE/zúkÂ�¦�¶·1G

1,000,000(µg/kg/day)/62.11(µg/kg/day)r16,100

 
 1/MOE
 
 G1/54000J1/16100r1/12400

mMOEr12400

_;Ð

Ï»q²³�MOEG159,000(µg/kg/day)/6.267(µg/kg/day)r25,400
Ïo²³�MOE
 G500(µg/kg/day)/2.724(µg/kg/day)r184
Ïz²³�MOE/zúkÂ�¦�¶·1G
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1,000,000(µg/kg/day)/79.90(µg/kg/day)r12,500

 
 1/MOE
 
 G1/25400J1/184J1/12500r1/180


mMOEr180
_&'


 �æ�MOEj 12500k;Ð�MOEj 180¦â�w�æ�MOEj 1000
lÛç�¥¡¹�­�k#$%jÚp������¦ç�/à�¦ç�

Ü5@1w�(k;Ðá 100 l¥¡¹�­�k#$%æ��5U�jâ
�ækÏ»q­��Ïz��¦�����æB�¦p�t�ÚÛ�^j

¦çp�w(��æ¹�k;Ð�î��jk��cdp#$%�e$>.
°l�	i�p&�fgænÊ��)

/
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]

��`a��^_��� �������������������������������������������������������]

q��� �������������������������������������������������������������������]

m��������� �������������������������������������������������������]

����� �����������������������������������������������������������������]

 ��¡¢ �����������������������������������������������������������������]

£��¡¤ �����������������������������������������������������������������]

¥�¦§¢ �����������������������������������������������������������������]

¨�©ª��� �������������������������������������������������������������]

]

«�uv¬­®¯°±��� ��������������������������������������������������²]

q�³´µ¶·¸°± ������������������������������������������������������²]

¹qº»¼ ��������������������������������������������������������������²]

¹mº�½ ��������������������������������������������������������������¾]

¹�º¿À ��������������������������������������������������������������¾]

m�Á´µ¶·¸°± ������������������������������������������������������¾]

��ÂÃ·¸°±¹ÄÂ�Å°±º �����������������������������������������ÆÇ]

 �È�Å°± �����������������������������������������������������������ÆÇ]

£�É´ÊË°± ���������������������������������������������������������ÆÆ]

¥���_Ì°± ���������������������������������������������������������Æ�]

¨�Í¬Î¬°± ���������������������������������������������������������ÆÏ]

Ð�ÑÒÓÔ­�Õ¯Ö×¬ØÙÓÔÚÉ¬°± ������������������������������ÆÏ]

o�ÛÍ¬Î¬°±¹»Üº �����������������������������������������������ÆÏ]

qn�ÝÞªÝÎ¬°±ßªÝÎ¬°±à �����������������������������������Æá]

qq�âãÎ¬°± �������������������������������������������������������Æ�]

]

ä�ståæçè`a �������������������������������������������������������Æ²]

]

éêëìí�îïðñ ��������������������������������������������������������Ç]

éòó ����������������������������������������������������������������������Æ]

]
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ô~����õ]

2005o 8p 12q rstuvwxy�z{v|r}~��������
������������x���������� 

2005o 8p 23q y�z{��wx����������������
 �¡¢	£��y�z{v¤�¥¦ 0823002§� 

2005o 8p 25q ¨�©ª«¬­�®¯ 1~22� 
2005o 9p 1q ¦ 109°��¥±²³´�£�µ¶·¸��®¯ 23�
2005o 11p 16q ¦ 38°r}¹º»¼´�®¯ 24� 
2006o 12p 5q ½¾¿À­Á�®¯ 25� 
2007o 3p 7q ¦ 9°r}¹º»¼´ÂÃ� ¦ÄÅ´�®¯ 26� 
2009o 2p 26q ½¾¿À­Á�®¯ 27� 
2009o 3p 13q ¦ 29°r}¹º»¼´ÂÃ� ¦ÆÅ´�®¯ 28� 
2009o 5p 20q ¦ 51°r}¹º»¼´Çµ´�®¯ 29� 
2009o 6p 24q ¦ 31°r}¹º»¼´ÂÃ� ¦ÆÅ´�®¯ 30� 
2009o 7p 21q ¦ 53°r}¹º»¼´Çµ´�®¯ 31� 
2009o 8p 27q ¦ 299°��¥±²³´�ÈÉ� 
2009o 8p 27q wx 9p 25qÊ ËÌ�Í«ÎÏÐÑÒÈ«ÓÔ 
2009o 11p 13q ¦ 57°r}¹º»¼´Çµ´�®¯ 32� 
2009o 12p 8q ¦ 58°r}¹º»¼´Çµ´�®¯ 33� 
2009o 12p 15q r}¹º»¼´ÕÖwx��¥±²³´²³Ö|ÈÉ 
2009o 12p 17q ¦ 314°��¥±²³´�ÈÉ� 

   �×qØ
y�z{��|ÙÚ� 
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ôstuvwxywx��õ]

�2006o 6p 30qÛÜ� �2006o 12p 20qÛÜ��2009o 6p 30qÛÜ�
 ÝÞßà�²³Ö�  ÝÞßà�²³Ö� ÐáÊ â�²³Ö� 
 Ýãäå�²³ÖæÁ�  ÐáÊ â�²³ÖæÁ� çèéê�²³ÖæÁ*�
 çèéê  çèéê ÖãÊ ë 
 ìíîê  ÖãÊ ë ïðÄñ 
 òðóô  ïðÄñ õö÷ê 
 íøùÄ  õö÷ê úûßü** 
 ÐáÊ â  íøùÄ íøùÄ 

    *�2007o 2p 1q�Í
    **�2007o 4p 1q�Í

   
�2009o 7p 1q�Í�   

 çèéê�²³Ö�   
 ÐáÊ â(²³ÖæÁ*�   
 ÖãÊ ë   
 ïðÄñ   
 õö÷ê   
 úûßü   
 ðÞ�ý   
 *�2009o 7p 9q�Í   
]

ôstuvwxy^_����y��wx��õ]

�2006o 3p 31qÛÜ�  
þ����ÕÖ� ç�ñ
 ��ß� 
úûßü�ÕÖæÁ� ���	 Öã
Æ 
���ü 
Þ¸� sÊ Ê � 
ö�Ê � �Þ��* ��Ê ¸ 
�Þ�� �Þ�� �ÞÊ � 

  *�2005o 10p 1q�Í

   
�2007o 3p 31qÛÜ�  
þ����ÕÖ� ����  !"# 
úûßü�ÕÖæÁ� $��% sÊ Ê � 
&'à( ���	 ��Ê ¸ 
���ü )�*+ ,í-¸ 
èÊ ./ Þðú0 1�ñù 
á2ßê �Þ�� 3íù4 
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5��Æ �Þ�� 6�78 
ö�Ê � ��ß� 9:;< 
��=> Öã
Æ 9?@A 
�Þ�� ò�BÄ CDó� 
�EÊ ; FGH0 �ÞÊ � 
ç�ñ
 -ûÄI JKÊ L 
çsMê NOPå  

   
�2008o 3p 31qÛÜ�  
þ����ÕÖ� $��%  !"# 
sÊ Ê ��ÕÖæÁ*� æÞ�Áê**** ��Ê ¸ 
&'à( ���	 ,í-¸ 
���ü )�*+ 1�ñù 
èÊ ./ Þðú0 3íù4 
á2ßê �Þ�� 6�78 
5��Æ �Þ�� 9:;< 
ö�Ê � ��ß� 9?@A 
��=> Öã
Æ CDó� 
�Þ�� ò�BÄ �ÞÊ � 
�EÊ ; FGH0 JKÊ L 
ç�ñ
 -ûÄI*** *�2007o 4p 11q�Í

çsMê Q�RS** **�2007o 4p 25q�Í

���� NOPå ***�2007o 6p 30qÛÜ

  ****�2007o 7p 1q�Í

   
�2008o 4p 1q�Í�   
þ����ÕÖ� $��% ��Ê ¸ 
sÊ Ê ��ÕÖæÁ� æÞ�Áê ,í-¸ 
TU-� ���	 1�ñù 
&'à( )�*+ VíWX 
���ü Þðú0 3íù4 
èÊ ./ �Þ�� íøñY 
Z�Þ[\ �Þ�� 6�78 
á2ßê Öã
Æ 9:;< 
5��Æ ò�BÄ* 9?@A 
�Þ�� ]ÞÊ ù CDó� 
�EÊ ; FGH0 ^�[ô** 
ç�ñ
 Q�RS �ÞÊ � 
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�Ã_` NOPå JKÊ L 
çsMê  !"# *�2009o 1p 19qÛÜ

����***  íaü **�2009o 4p 10q�Í

  ***�2009o 4p 28q�Í

]
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�] � 
 
bc-Ö»deÜ���1fghijklmlno��CAS No.3100-04-7�
�¡¢	�pqr�-stu¢	������� tvw�xy  
� �z�xr�-s{�|c}~��������bc}~���x

����tò����c�����������������������

���¤�������������r��Ü��y  
pq��r����Í�1fghijklmlno���w���{��
�&�����«��������«�����o ¡¢¾Ü�£xy¤¥¦

�������{§¨Í©��£xy  
�������r}«¥±�t� ��x¨«r�{�Ùý�ª«��Ü¬­

©���íe«cÁ®¯°�±wx�ª«���²³�x¨��´µÜ«r��

vw¶©xyx���|c}~��r��·
�¸¹����º��»ò¼½�

¾��¿À��ÁT|«ÂÃ�Í�íe{Ä� 10%ÅÆ�Ç¶©��È�¶©xy
�x�£	�r�ÉÊ�«ËÌ���Í««�������� {ÎÏ�Ð�Í

©xy 
��¥±²³´{�ÑÒ�ÏÓÜ«ÄqÔÕÖ�×�ADI�tØ¨���{Ü
��¢�Ð�xy 
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��`a��^_���]

q��� 
bc-Ö»de 

 
m��������� 

ÙÚ�1fghijklmlno 
ÛÚ�1-methylcyclopropene 

 
����� 
Ê Ê IUPAC 

ÙÚ�1fghijklmlno 
ÛÚ�1-methylcyclopropene 

 
Ê Ê CAS�No.3100-04-7� 

ÙÚ�1fghijklmlno 
ÛÚ�1-methylcyclopropene 

 
 ��¡¢ 

C4H6 
 

£��¡¤ 
54 

¥�¦§¢] ] ] ]  
 
 
 
¨�©ª��� 

1fghijklmlno�ÜÝ�1-MCP��¢�y�{�Þlß��àÞá
�wxâ¤¶©xbc-Ö»deÜ��yí}{bc}«ãhäo­�}�bc

åi�o«ÄqÜ��ãhäo�æç��¦Ü�Ã�����wx�ãhäo«

�Áè�téê��ãhäo«ÍxÍ�bc}«�Á°ë®�ì®�í®t�î

�ïð¶ñ��ut%���Ð�Í©�y 
òuÉÊ{�ÒóôõÜ�öett��©¤���Á}�Ä�÷Æ 1 ppm�

��ct´µ¶ñ�y 
øùËÜ{�úË�ÛË�«û 20üËÜx�������~�¶©	¢�y 
2005 o 1 p�lßýþ�o�þ�ß� ���o��´áwxr}Õ	Ê��


�r}~�������x������������¶©	¢�y 
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«�uv¬­®¯°±���]

1-MCP «% -�{Á}Ü�x�1,000 ppm ÜáÜ{�¤«
�����
��Í��}«ª«��ª���¾��Ö�«r�{��°�²³Ü��yÛ

x��c��r�«���Í��×{�ý�����÷Æ�w�Ö�´µ{�

�x³¢�!�¶©�����r�����r�����r��90qø���
����r��¤���r�������r��wx�� �����¶©xy 
pq��r�ö«�Æ÷�ø{�1-MCP «jklmlno�« 3 �«"�t 14C

Ü�#�xÍ«�14C-1-MCP�tu¢	vw¶©xy��Ï÷Æ��æ c÷
Æ{!��x��¢"Ã{ 1-MCP �#$�xy%¼$�&'{()�*¶©
	¢�y 

 
q�³´µ¶·¸°± 

30 L�×«+��ßÁ},Õ-t´µ�.��	�SD����Ä/0üp
1~41���14C-1-MCPt 100 ppm�ÜÝöÆ�ø�·¢	2�÷Æ3�¢�y�4
{ 1,000 ppm�ÜÝöÆ�ø�·¢	2�÷Æ3�¢�y�«÷ÆÜ 45ø��´µ
¶ñ�|c}~��r��vw¶©xy 

 
¹qº»¼]

�ò��Ï÷ÆÈ6{7 1�*¶©	¢�y 
�÷Æ´µ89: 20 5øÜ�±�òÜ{�ü��0Ü%©;©<ßk5

÷Æ« 62 �� 67%���=òÜ{�%©;© 46 �� 50%�>&�xy�
÷Æ´µ/«±�òÜ{�ü��0Ü%©;© 44�� 50%���=òÜ{�
%©;© 13 �� 16%�>&�xy¢'©Í´µ89é:�Í 4 5øÛÜ«
>&¿Æ{�4~205øÛÜ«>&¿Æwx��¢?@�§¨Í©xy 
¸¹���¾��º��»ò¼½�öÆ�ù�úø�Í�ªÁA�Ç�{ 1.36B

5.77%Ü�x�r�«!C��ÍÐD�©E�Ä�ÜÍªÁA�Ç�{ 10%
ÅÆ�È�¶©xy�®¯ 2� 

 
û Æ] üÃýþ�����¹����º

´µ× 
�ppm� �( Å� ´µâF 

15ø: 
´µ895* 

�´µâF 45ø:�
´µ89 205ø: 
�´µâF 245ø:�

±� 1.10 1.96 0.75 
ü 

�= 1.72 2.58 1.42 
±� 1.23 2.07 0.70 100 

0 
�= 1.32 1.96 1.01 
±� 6.27 11.2 4.55 

ü 
�= 6.31 10.9 9.54 
±� 6.30 10.9 4.69 1,000 

0 
�= 4.88 10.1 8.52 

*�TmaxØG 
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¹mº�½ 
�£¸¹«����Ï÷Æ{7 2�*¶©	¢�y 
H.ò÷Æ{��÷Æ´µ/ÜÂIÁ��Ï�TAR�« 0.3%ÜÝ��÷

Æ´µ/Ü 0.1%TARÜÝÜ�£xy�®¯ 2� 
 

û �] 	�
��ÊËýþ���¹����º
´µ× 
�ppm� �( �� 245ø: 

ü J(1.78)KLH(1.23)KMH(0.85)K�H(0.54)KNONP1(0.48)KQR(0.38) 100 
0 LH(1.05)KMH(0.78)KJ(0.67)K�H(0.57)KNONP(0.33)KQR(0.23) 
ü LH(3.35)KJ(3.48)KMH(2.87)KQR(1.73)KNONP(1.63)K�H(1.49) 1,000 
0 J(2.86)KLH(2.67)KMH(2.59)K�H(1.43)KQR(1.63)KNONP(1.33) 

 
¹�º¿À]

��: 245ø«º��»ò¼½�{7 3�*¶©	¢�y 
º��»ò|«¼½{���£xy�®¯ 2� 

 
û �] �ØÙ
Ã¿À��Ù­
�ÊË�¹����º]

´µ×�ppm� 100 1,000 
�( ü 0 ü 0 

º 3.37 2.31 1.51 0.86 
» 0.96 0.48 0.20 0.15 
º+» 4.33 2.80 1.72 1.01 

��: 24
5ø 

üßü� 1.44 1.05 0.54 0.35 
 
m�Á´µ¶·¸°± 

ÇS:û 4üpø�1(ÜTUVW�x 2.6 kg«x����q�ä����
j���t 10.4 L «X���.��©�14C-1-MCP t�.~�YÄ��N�
xZ� 1,200 �g/kg���w��[¾:�245ø�20(Ü´µ��bc}~�
�r��vw¶©xy 
x���\ò«����Ï÷Æ{7 4��x��Å�(��Ï��×«�N

{7 5�*¶©	¢�y 
x���vò�·
�Â����Ï÷Æ� 2.73 �g/kgÜ�£x«�]��±

�\òÜ{Â����Ï�TRR�« 1.8%�0.05 �g/kg�Ü�£xyÞ^i_ß
`a:«�\�`a��{¶Í��¢��÷Æt*�xy 
Å�Å«��÷Æ{��>b>�cÜ�x��c|«��{±}« 14.6%TRR

���£xy 
 
                                                 
1 ¸¹ÑH.tÕxd¢x�e«��tüßü��¢��ÜÝ×)�y
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û Ï] �����Ã�ÊËýþ���]

�\ 10 �m`a� 0.45 �m`a� 
Â��÷Æ 
��g/kg� ��÷Æ 

��g/kg� 
±}f 

(%TRR) 
��÷Æ

��g/kg�
±}f 

(%TRR) 
��÷Æ 
��g/kg� 

±}f 
(%TRR) 

2.73 0.05 1.8 0.03 1.14 0.02 0.84 
 

û á] �����êýþ�ÊË¤��½]

¸¹ ��÷Æ��g/kg� ±}f(%TRR) 
�� 1.35 50.0 
b 0.96 35.4 
�c 0.39 14.6 

 
x��¸-(��Ï��×«�N{7 6�*¶©	¢�y 
¸¹(��×{�gilß�/�hioj�|«��� 69.4%TRR �ÄÍ�

��k¢Ü_o�k±�tl�j�«�Ü�£xy�®¯ 3� 
 

û �] ���
�êýþ�ÊË¤��½]

±} �� b �c 
 ��÷Æ 

(�g/kg) 
±}f 

(%TRR)* 
��÷Æ

(�g/kg) 
ÂÙf 

(%TRR)**
��÷Æ

(�g/kg) 
ÂÙf 

(%TRR)** 
��÷Æ

(�g/kg) 
ÂÙf 

(%TRR)**
tl�c± 0.19 7.6 0.08 5.8 0.05 5.5 0.07 19.1 
Q±/QR 0.07 3.0 0.03 2.5 0.01 1.4 0.03 8.2 
_o�k± 0.30 12.0 0.05 3.7 0.22 24.7 0.04 10.0 
�omo 0.05 2.1 0.01 0.5 0.01 0.7 0.04 11.1 
gilß� 
/�hio 1.73 69.4 1.05 81.0 0.53 60.7 0.16 44.5 

*�x��±}��	m�¶©x��Ïtno��£x%TRRy 
**�pÅ�«p-��Í«m�$tp�xÍ«tno��x%TRRy 
 
��ÂÃ·¸°±¹ÄÂ�Å°±º 

1-MCPt pH 4�Þ_iqrst��pH 7��oqrst��� pH 9�å
uqrst�«prst�[¾÷Æv¸��¾�x:�Òwt�xxyÜ 50
z0.1(Ü 1205øào{|}ß���¾t�~r��vw¶©xy 

1-MCP{¢'©« pH�·¢	Í�¢¾t�~�t*��2.45ø:Ü�~
�� 70%t��x���Í�tòÜv¥�Ü���Ð�Í©xy�®¯ 4� 

 
 �È�Å°± 

]���·
� 1-MCP «�®¯��t��o<|ß_ßmlh�ý

AOPMWINtu¢	%��xy25(�·
� 1-MCP���l{ji��üi
����o�«��¿ÆtØ¨xy 
jklmlno�«Æ��Ã|«��l{ji��üi«Ø¾�w�È��
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��{�1q«q¯5øt 125ø��x"Ã�2.885ø�0.12q�Ü�£xy
��o�«���w�È����{��o÷Æt 7�1011 �ê/cm3��x"Ã�

43��0.03q��$�¶©xy�®¯ 5� 
 
£�É´ÊË°± 

x���������tu¢	�1-MCPt��]�®Ãc��x�c��r
��vw¶©xy 
��{7 7 �� 8 �*¶©	¢�y1-MCP «Ä�${���IÁ89 8 q

�1925ø�:«x���Xß�q�« 9.11 �g/kgÜ�£xy�®¯ 6~8� 
 

û �] ���­��¯ÊË°±��]

��$(�g/kg� �cÚ 
��qÚ� 
vwo 

IÁ5ø 
�5ø� IÁ�Æ IÁ:5ø

�5ø� Ä�$ �Y$ �q/�Æ(�Y
4 4.36 3.76 

26 4.17 3.56 
50 4.06 2.65 
74 3.70 2.44 

0~3( 

144 4.02 3.09 

3.10 

0 5.98 4.68 

24 

�� 
48 5.32 3.72 

4.20 

0 6.79 6.66 

x�� 
����������P�

2001o 

�p 
r� 7q 0~3( 

48 7.75 7.20 
 

24 5.55 4.73 
168 6.39 4.79 0~3( 
336 5.94 5.15 

4.89 

24 7.71 4.18 

x�� 
�N�O�� 
2001o 

24 

�� 
192 9.11 6.63 

5.40 

0 5.26 3.77 0~3( 
48 3.31 2.39 

3.08 

0 7.37 5.44 

x�� 
�����OP�P� 

2001o 
24 

�� 
48 5.29 4.32 

4.88 

0 4.12 3.59 0~3( 
48 3.11 2.00 

2.79 

0 3.62 3.52 

x�� 
�*)� 
2001o 

24 
�� 

48 4.74 3.84 
3.68 

ÑÊ14C-1-MCP t 3.16%«÷ÆÜ�¬�x�-jkl�{���o�tt¾�	¤�¶ñx
14C-1-MCPt~�+ 99 L«�i�iuýö�.~� ¢xx��� 1,200 �g ai/kg«÷ÆÜ
245ø´µ�xy 

ÑÊIÁ:{����0~3(�ÜVW�xy 
ÑÊ�Y${�rÀ� �á¡�ò¡�Ý¡�«p$«�Yy 
ÑÊ�q/�Æ(�Y��${��q�IÁ�Æ¢«p$«�Yy 
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û ²] ��ØÙ !­��¯ÊË°±��]

��$(�g/kg) �cÚ 
���Å�� 
vwo 

r�

£"

o 

òu× 
�% -�×� 

òu× 
òuÉÊ 

°o 
�°�

PHI 
�q�

Ä�$ �Y$ 

�� 
�±�v� 

2006o 
1 

��,e 
�0.14%� 

1,000 �g ai/kg 
2.4 mg ai/m3 

245ø��, 

1 1 <10 <10 

�� 
�|xtd

¢x�v� 
2006o 

1 

��,e 
�0.14%� 

1,000 �g ai/kg 
2.4 mg ai/m3 

245ø��, 

1 2 <10 <10 

ÑÊ0.14%��,et 245ø��,IÁ�xy 
ÑÊ�¤	«�ß_��×Ì¥¦§«"Ã{�×Ì¥$«�Y�<tØ�	¨©�xy 
 

á¨«�c��r�-s��
��1-MCPt´µ� ]�c±��xZ��
�òwxÔÕ¶©�È�ÔÕ×�7 9�*¶©	¢�y�·�íÈ�ÔÕ×«
$�{���¶©xòuôõ�Í 1-MCP �Ä�«��t*�òuôõÜ�¤
	«ªu�c�òu¶©�¾«Ñ»Á�w���r}«¢��±��¢�«¬

�«Ý�¬£xy 

û ¾] stÃ"�#$%&¯ Æ'()* ��+#$¤]

ËÌ�Y 
�}��53.3 kg� 

ç­�1~6®� 
�}��15.8 kg�

¯° 
�}��55.6 kg� 

�±²�65®Üá�
�}��54.2 kg��cÚ ��$ 

(mg/kg) 
ff ÔÕ× ff ÔÕ× ff ÔÕ× ff ÔÕ×

x�� 0.0054 35.3 0.19 36.2 0.20 30 0.16 35.6 0.19

Ã³  0.19 0.20 0.16  0.19
Ñ��${��¶©	¢�òu5�Ñ°o«�´Ä�«��t*�pr�µ«�Y��$tu¢xy 
Ñ2ff3��- 10~12o«ËÌ¶·»¼�®¯ 34~36�«����
�ÔÕ×�g/0/q� 
Ñ2ÔÕ×3���$�ÍØ¨x 1-MCP«È�ÔÕ×��g/0/q� 
Ñ������«�ß_{�¤	�×Ì¥¦§Ü�£xx¨�ÔÕ×«³$�¸¨	¢�¢y 
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¥���_Ì°± 
�i�����0�tu¢xÄ¹}Ár��vw¶©xy��{7 10 �*

¶©	¢�y�®¯ 9� 

û ÆÇ] ��_Ì°±��]

r�«qª |cq |co 
1// 

´µ×(ppm)
(��ª2) 

Ä�º�u×

(ppm) 
Äç�u× 

(ppm) ��«-£

ò

»

¼

ª

� 

Ä¹xy 
(IrwinÊ) 

Hartley 
�i��� 

ü 2 
0 1 

0K1,000 
(��) 1,000 f ���w�

����y 

½

�

¾

�

� 

¿.�½� Hartley 
�i��� 

ü 2 
0 1 

0K1,000 
(��) 1,000 f ���w�

����y 

À

Á

¼

ª

� 

ÂÃÄ� 
ÅÆ� 
ÇÈ 

Hartley 
�i��� 

ü 2 
0 1 

0K1,000 
(��) 1,000 f ���w�

����y 

É

Ê

�

u 

ÉÊ�u Hartley 
�i��� 

ü 1 
0 2 

0K1,000 
(��) 1,000 f ���w�

����y 

M

H 
¸¹ËÁ

¯°�u 
Hartley 
�i��� 

ü 3 
0 3 

0K1,000 
(��) 1,000 f 

0 1 1�M
�±º1Ì

á�1Í«

ÎÆ�ÏÐ

����Ð

Í©x��

%}��Ñ

��Í«Ü

{���Ò

¤°Ü��

�Ð�Í©

xy 

�

t l��u 0� f 
0K3K10K30 

mg/10 mL�
�ÓÔt 

30 mg/10 mL
��ÓÔt f l��u�

�y 

f�Äç�u×{��Ü��¢yÊ
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¨�Í¬Î¬°± 
���tu¢x����r��vw¶©xy��{7 11 �*¶©	¢�y

�®¯ 10~12� 
 

û ÆÆ] Í¬Î¬°±,�]

LD50�mg/kg}�� 
��ª2 |cq 

ü 0 
ÕÖ¶©x×x 

ª«* SD��� >5,000 >5,000 ×x��ØÙÚ�� 
ª�* SD��� >5,000 >5,000 ×x��ØÙÚ�� 

LC50�mg/L� 
�� SD��� 

>2.5** >2.5** 
×x��ØÙÚ�� 

*�1-MCP/�-jkl�{���oÛÃ}(% -� 3.3%t¸Ü��,e)tu¢xy 
**�r��øò�%}�ÔÕ�x×tÝÞ�³$��� 47.7 mg/kg }�/45ø���y 

 
Ð�ÑÒÓÔ­�Õ¯Ö×¬ØÙÓÔÚÉ¬°± 

1-MCP 3.3%��,e« NZW ußà�ü�tu¢xÅ���r����á

���r��vw¶©xyÎÆ«Å�����â¢�á����§¨Í©xy

�®¯ 13�14� 
1-MCP 3.3%��,e« Hartley�i����0�tu¢x�á���r�

�MaximizationÊ��vw¶©x����á���{§¨Í©��£xy�®
¯ 15� 

 
o�ÛÍ¬Î¬°±¹»Üº

SD����Ä/0üp 101�tu¢x���0�20�100�� 1,000 ppm�
�Yvm÷Æ���Y%}ÔÕ×{7 12 ®¯�6 5ø/q�5 q/ã�´µ�w
� 90qø�������r��vw¶©xy 

 
û Æ�] ¾Ç -.ÛÍ¬»ÜÎ¬°±¹/01º�2345��ØÙ23íµ#$¤]

20 ppm 100 ppm 1,000 ppm 
´µ/ 

ü 0 ü 0 ü 0 
�Yvm÷Æ�ppm�v/v� 24 107 1,031 
�Yvm÷Æ�mg/m3� 53.9 240 2,320 

�Y}��g� 408 246 427 250 418 250 
%}ÔÕ× 1)�mg/kg}�/q� 9.51 15.8 40.5 69.1 400 668 
�Ç�tÐD�x%}ÔÕ× 2) 

�mg/kg}�/q� 
0.95 1.58 4.05 6.91 40.0 66.8 

1) ���«�Y½�× 0.2 L/min�äÁå�20(ÜÁæÁ}��/��¬� 
2) |c}~��r�«���Í�}~�Ç�{ 10%�È�¶©xy 
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p´µ/Ü§¨Í©x��çÐ{7 13�*¶©	¢�y 
]¯/«üÜ 5�� 9ãè�%©;© 1Ú�³ 2Ú��ØÙ�x��ØÙ�

T���ËÁ¸¹¯°ë®�{§¨Í©��£xy100 ppm´µ/«ü 1Ú�
´µ 6ãÜ���éêë�wxØÙ�x��×Ä/��ì«´µ/Ü{éêë
�§¨Í©	¢�¢x¨�Ò¤°¤�Ü���Ð�Í©xy 

1,000 ppm ´µ/«üÜ§¨Í©xíî]�×«��{�ÎÆÜ�����

¼ª��t*ï��çÐ�§¨Í©��£x����ËÁ¸¹¯°%¼Üð

ý�§¨Í©��£x���Í�´µ«���{Ð�Í©��£xy 
100 ppm´µ/«0 1Ú��o�ñ�§¨Í©x��%}´µ«���{Ð

�Í©��£xy 
ír��·¢	�100 ppmÜá´µ/«0üÜ�&òó«�����o ¡

¢¾��§¨Í©x«Ü�º��×{0ü�Í 20 ppm�ü�0.95 mg/kg}�/
q�0�1.58 mg/kg}�/q�Ü���Ð�Í©xy�®¯ 16� 

 
û Æ�] ¾Ç -.ÛÍ¬»ÜÎ¬°±¹/01º6789&:Î¬;<]

´µ/ ü 0 
1,000 ppm Ñ�ô 

ÑMCV�� WBC¢¾ 
ÑRBC�Hb�� Ht�� 
ÑT.Bil�� T.Chol¢¾ 
ÑL���f�×2¢¾ 
Ñ��� 
Ñçõò¿�L1Í���L1ÍöÍ

® 
Ñ�óù÷�¢¾ 

Ñ�ô 
ÑMCV¢¾ 
ÑRBC�Hb�� Ht�� 
ÑT.Bil�T.Chol�� TG¢¾ 
ÑL���f�×¢¾�Mî]�×¢¾

Ñ��� 
ÑM�±º1Ìá�1Í«ø���ò�

 ¡�º1Ì1Í0Ø 
Ñçõò¿�L1Í�� 
Ñ�óù÷�¢¾ 

100 ppmÜá ÑM�±º1Ìá�«ùêú¢¾�1
Í±~«ûq�¸¹ü÷¢¾ 

Ñ�&òó«�����o ¡¢¾�

�£� 

Ñ�&òó«�����o ¡¢¾� 
�£� 

20 ppm ��çÐ�� ��çÐ�� 
 
qn�ÝÞªÝÎ¬°±ßªÝÎ¬°±à

SD����Ä/0 221�«¯ý 6~19q�����}�0�100�300�
� 1,000 ppm��Yvm÷Æ���Y%}ÔÕ×{7 14®¯�65ø/q�
´µ�	¤���r��vw¶©xy 

 

                                                 
2 }�f�×tf�×�¢��ÜÝ×)�y
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û ÆÏ] ªÝÎ¬°±¹/01º�2345��ØÙ23íµ#$¤]

100 ppm 300 ppm 1,000 ppm 
´µ/ 

0 0 0 
�Yvm÷Æ�ppm�v/v� 107 329 1,029 
�Yvm÷Æ�mg/m3� 240 737 2,305 

�Y}��g� 292 292 286 
%}ÔÕ× 1)�mg/kg}�/q� 57.2 176 549 
�Ç�tÐD�x%}ÔÕ× 2) 

�mg/kg}�/q� 5.72 17.6 54.9 

1) �Y½�× 0.2 L/min�1Áå�20(ÜÁæÁ}��/��¬� 
2) |c}~��r�«���Í�}~�Ç�{ 10%�È�¶©xy 

 
1,000 ppm´µ/«n|c�·¢	�}�¢¾þË��Ô�×���§¨

Í©xyÛx�¯ý 20q«�%Ü�1,000 ppm´µ/«±Ú�� 300 ppm
´µ/« 5Ú�����ÐÍ©xy 
1­«�W���}�¢¾�{´µ«��{§¨Í©'�Ûx�1­«ù

7�����~HçÐ�Í´µ��Ñ�xðý{§¨Í©��£xy 
ír��·¢	�n|cÜ{ 300 ppm Üá´µ/Ü����§¨Í©�

1­Ü{%}´µ�¨���ë®{§¨Í©��£x«Ü�º��×{n|

cÜ 100 ppm�5.72 mg/kg}�/q��1­Üír�«Ä�u× 1,000 ppm
�54.9 mg/kg}�/q�Ü���Ð�Í©xy¤¥¦�{§¨Í©��£xy
�®¯ 17� 

 
qq�âãÎ¬°±*

1-MCP «1�tu¢x��	
ëðr��h�àiß��ý�_ß�

CHO�·1Ítu¢x in vitro��ê	
ëðr��������o��t
u¢x in vitro�ò}ðýr��� ICR�u�tu¢x in vivoçør��v
w¶©xy��{7 15�*¶©	¢�yr���{�¤	��Ü�£x«Ü�
1-MCP�����{�¢Í«�Ð�Í©xy�®¯ 18~21� 

 
û Æá] âãÎ¬°±,���]

r� ]� IÁ÷Æþ´µ× ��

��	
ëðr�* Salmonella typhimurium
�TA98 KTA100 KTA102 K

TA1535KTA1537�� 

10~1,000 ppm (+/ S9) 
��

��ê	
ëðr�* h�àiß��ý�_ß�
Ð�
 CHO�·1Í 
�HGPRT��ê� 

100~1,000 ppm (+/ S9) 
��

in vitro 

�ò}ðýr�* ������o�� 100~1,000 ppm (+/ S9) ��

in vivo çør� ICR�u���ó1Í� 
�Ä/0üp 5~71� 

100~1,000 ppm 
���´µ 65ø� ��

*�3.3%��,e�Í¤�¶ñx 1-MCPt%}��xy 
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qm�=>­��¯`a*

¹qº?*�¹@ABCDEFº]

EPA{��c��r�«���Í�1-MCP{��ò�2��3��ñ'�
����$�MRL�t����4£��¢�!��	¢�y�x�£	�Ä
qÔÕÖ�×�ADI�{��¶©	¢�¢y�®¯ 37� 

 
¹mº?GH�¹IJstuvKLº]

EFSA{����tu¢x 90qø����r��·
�º��× 9.0 
mg/kg}�/qt ���Ùý«¥±�o 100�¾����r�Ü�����
Ûx����·
��Ç�� 10%Ü�����w�½¾«¥±�o�%©;
© 10�tÐD��Ã³ 10,000Üd�x 0.0009 mg/kg}�/qt ADI���
�	¢�y�®¯ 38� 
�·�EFSA«� {�ÛË�wx����-¶©xy��Ü{����

�r��¤���r��Ï�æ��r���vw¶©	¢�¢x¨�ADI{
� Ü��¢�¶©	¢�y����vZ«��ò|«��{�0.01 ppm
ÜÝÜ�x����¨��!(�Ó�{���ADI{Ñ������4£{
�¢�¶©	¢�yx�����	�����ÍE�����r��Í��

��x�� TDI��	« 0.0009 mg/kg}�/qt*�	¢�y�®¯ 39� 
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ä�ståæçè`a]

®¯� !x¿Àtu¢	r}�1-MCP�«������� tvw�xy 
� ��x£	{�ÜÝ«"��Ï�xy 
1-MCP «% -�{Á}Ü�x�1,000 ppm ÜáÜ{�¤«
������

�Í��}«ª«4{ª�����Ö�«r�{��°�²³Ü��yÛx��

c��r�«���Í��×{�ý�����÷Æ�w�Ö�´µ{��x³¢

�!�¶©xy�x�£	�1-MCP «������� {�����r���
��r�����r��90qø�������r��¤���r�������
r�-st��!�������xy 
���tu¢x|c}~��r�«���´µ5øû 45øÜ�ò÷Æ{Ä�

÷Æ�P�x��´µ89:���xy´µ¶©x 1-MCP «�×��Ç¶©�
��J�LH�MH���N�xyÛx�2��3æ ¶©'¼Á¶©�º��

»ò|«¼½{���£xy 
x��tu¢xbc}~��r�«������·
���÷Æ�ÄÍ��£

x��pÅ�����b���c��·
���÷Æ{¢'©Í#×Ü�x�1-MCP
«x���·
����{$¨	ç¶¢�Ð�Í©xy 
x���������tu¢	�1-MCP t��]�®Ãc��x�c��r

��vw¶©xy1-MCP «Ä�${���Ü 24 5ø´µ:�8 qø��VW�
xx���Xß�q�« 9.11 �g/kgÜ�£xy 
pq��r����Í�1-MCP ��´µ�w���{���&�����«

��������«�����o ¡¢¾Ü�£xy¤¥¦�������{§

¨Í©��£xy 
pqr����Í�rucò«´µ� ]�c±t 1-MCP�%®Ãc«&�

����xy 
pr��·
�º��×��Äç��×{7 16�*¶©	¢�y
º��×��Äç��×�·
�%}ÔÕ×{�´µ�øò«�Yvm÷Æt

������«�Y½�×�0.2 L/min�äÁå�20(ÜÁæÁ}��/��¬
�����Y}��Í#$¶©xy¶Í��ªÁA�Ç�{�|c}~��r�

�·
�¸¹���¾��º��»ò¼½��ÍÈ�¶©x 10%tu¢xy 
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û Æ�] M°±­��¯NÎ¬¤ØÙOPÎ¬¤]

|cq r� 
º��× 

(mg/kg}�/q)
Äç��× 

(mg/kg}�/q) 
'Ð 1) 

90qø��� 
����r� 

ü�0.95 
0�1.58 

ü�4.05 
0�6.91 

0ü��&òó«��j��o

 ¡¢¾� 
��� 

¤���r� n|c�5.72 
1­�54.9 

n|c�54.9 
1­�f 

n|c���� 
1­���çÐ�� 
�¤¥¦�{§¨Í©�¢� 

1) 'Ð�Äç��×Ü§¨Í©xçÐ«-£t*�y 
f�Äç��×{��Ü���£xy 
 
�������r}«¥±�t� ��x¨«r�{��(��	ª«��Ü

¬­©���íe«% -��Á}Ü���¢�cÁ®¯°�±wx�ª«��

�²³�x¨��´µÜ«r��vw¶©xyx���|c}~��r��·


�¸¹���¾��º��»ò¼½��Í�íe«ªÁA�Ç{Ä�ÜÍ 10%Å
ÆÜ���Èm¶©xy�x�£	�r�ÉÊ�«ËÌ���Í««���´µ

r��Í)Í©x���w�������� {ÎÏ�!��xy 
��¥±²³´{�ª«´µ�w�ÑÒ�ÏÓÜ« ADItØ¨���{Ü��

¢�Ð�xy�����Í��c��r�«���1-MCP «��×{$#×Ü
�x�r}~����·
�òuÉÊÜª*�òu¶©�Ìx�·¢	{��t

Ù)	��«�����t���ÎÏ�{$¨	�¢�Ð�Í©xy 
 
�·���´µr�Ü)Í©xº��×«Äç$Ü�����tu¢x 90 q

ø�������r�« 0.95 mg/kg}�/q�Í��	 ADIt$�����©E�
¥±�o 1,000�q+�10�,}+�10���r�«x¨�10�Üd�x 0.00095 
mg/kg}�/q�)Í©�y 
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-()�%¼$�&'. 
&' Ú' 
Hb ��hl/o��ò�×� 
Ht ���k���$ 

MCV �Y&��o�+ 
RBC &��o 
TAR Â���IÁ���Ï 
T.Bil Â/�i/o 

T.Chol Â�ä�+lßi 
TG ��h�g�� 

TRR Â����Ï 
Tmax Ä�÷Æ0P5ø 
WBC 1��o 
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22 

21 �u�tu¢xçør��GLP]���Rohm and Hass Company�2001o�¦37 
22 ������� �¡¢	 
�URL�http://www.fsc.go.jp/hyouka/hy/hy-uke-170825-methylcyclopropene.pdf� 

23 ¦ 109°��¥±²³´ 
�URL�http://www.fsc.go.jp/iinkai/i-dai109/index.html� 

24 ¦ 38°��¥±²³´r}¹º»¼´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/n-dai38/index.html� 

25 1-ghijklmlno«������� ���½¾¿À£Ø�¡¢	�½¾¿À£
Øµ¶�]��°9©�lßýþ�o�þ�ß� ���o��´á�2006o�¦37 

26 ¦ 9°��¥±²³´r}¹º»¼´ÂÃ� ¦ÄÅ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/sougou1_dai9/index.html� 

27 1-ghijklmlno  ½¾¿À£Øµ¶�]��°9©�lßýþ�o�þ�ß� 
���o��´á�2009o�¦37 

28 ¦ 29°��¥±²³´r}¹º»¼´ÂÃ� ¦ÆÅ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/sougou2_dai29/index.html� 

29 ¦ 51°��¥±²³´r}¹º»¼´Çµ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai51/index.html� 

30 ¦ 31°��¥±²³´r}¹º»¼´ÂÃ� ¦ÆÅ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/sougou2_dai31i/index.html� 

31 ¦ 53°��¥±²³´r}¹º»¼´Çµ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai53/index.html� 

32 ¦ 57°��¥±²³´r}¹º»¼´Çµ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai57/index.html� 

33 ¦ 57°��¥±²³´r}¹º»¼´Çµ´ 
�URL�http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dai58/index.html� 

34 ËÌ¶·«:xf�- 10oËÌ¶·»¼��f���þ¶·ÒÈ55´;�2000o 
35 ËÌ¶·«:xf�- 11oËÌ¶·»¼��f���þ¶·ÒÈ55´;�2001o 
36 ËÌ¶·«:xf�- 12oËÌ¶·»¼��f���þ¶·ÒÈ55´;�2002o 
37 US EPA�Federal Register/Vol.67,No.144,48796B48800(2002) 
38 EFSA� Scientific Report (2005) 30, 1-46, Conclusion on the peer review of 

1-methylcyclopropene (2005) 
39 ÛË�Consultation report for 1- methylcyclopropene; Prepared by the RMS United 

Kingdom based on the draft assessment report of April 2003 and the evaluation of 
relating comments (2003) 



 









 
























