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SD Ò�s.�@0,-,Q(y�����I
_-I4 ÅS��NÂ 6 ÅS#\ÝY 8 ÅS�I
10 �¾¶ÝB8�`Á³Y>C2O÷Ru
�CLEA Rodent Diet CE-2I@0tp/�����
¾�Æ�;�9$µ5�ØÙB8lb�NYI
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H������IJ>KL�

��±²w
2
� 12 �̂20s24»2¹º�
¾�NT`Á³þú!!¾ç`B8ÓÔjk`

Á³ 0.01mM ]�x+yPäjk¾¶ÝB8Ð
Ñ�5`Á³YIn���Q�Butyl AcetateI�
ló��I>x´�yQ�1-hexanalI×����I
X�~pQ/Qq8��isovaleraldehydeI×�
���I÷�/Qq8��trans-2-hexanelI×�
���¾ó[&[ 10 ppm `è\9�IêÁI
ÓÔjk�ÐÑ¾IêÁ³ÝèÝû2¾z�8

ÝèÁ2Óä�IÐÑ¾IêÁBû2¾z�8Ý

#$2Óä�`Á³Ijkó[&[¾89ó 20 
mL FÜá�-�st}sá�è[³I�ÁI
56l�9$Gx¾ç`B8z�8Ý#$�ó[

&[¾z�8ÝèÁ�`56Á³ÓÔ¾ú�Õ

ö\?�ÜÝ³I�8ÝèÁ¾�32 0ï`Á
³¹2~Õ2 ï2 5 ïGxlWGxÁB8ïÁ2
�ëT�ÜÝ³IKruskal-Wallisl�9\®ýI
Ô5�5�89: Steel-Dwass l�9\}=!
¿¾çÝIÛ.\ 5%Wf�g#$`�¿ÁB8 

 
MNOP�> . QRSTU$.�

�=���£I6ÅS2 Sprague Dawley�SD�
Ò�s. 10�¾ 5�FÜ¶cä9`ÐÑä92
29�5�B8 
ÓÔjk`Á³]�x+yPäjk�0I0.001I

0.01I0.1mM�¾¶ÝI¶cä9YÓÔjkI
ÐÑä9YÓÔjk�n���Q¾ 10 ppm `
è\9��IêÁBû2¾¶ÝB8ó[&[2

jk¾Âäm� 100 mLFÜ¶�ÁI4m¾1Â
�Âyv2�B�gÁÄrW�7Á³�Æ�Ó

F¬äZ¼B88@��N¾çÝI2@z`�ó
[&[2jk2¬ä>¾GûÁ³Ió[¾°G

�\7`�9$�I¬ä>¾�­ÁB8ÉBI

¥lò2jk2°G¬ä>?@Ülò2jk2

¬ä>�ÜÝ³IÓF��\¾�­ÁB8jk

Y 2@z`�a�ÁxÁIýº�9\¢�¾�
�\BE�H�z`�wè\þÔ�wè\lò

2Âäm¾�7Á³I2 @z`�ýº¾è[�
ÙB85 �2�ëT�ÜÝ³I�ýIÔ5�5
�89: student2!¿¾çÝIÛ.\ 5%Wf
�g#$`�¿ÁB8 
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n���Q�8�\ 4mÓF���N`12
�Á³ç`B88 ÅS2 SD Ò�s. 10 �¾ 5
�FÜ¶cä9`ÐÑä92 29�5�IÓÔ
jk`Á³]�x+yPäjk�0I0.001I0.01I
0.1mM�¾¶ÝIÐÑä9YÓÔjk�>x´
�yQ¾ 10 ppm `è\9��IêÁBû2¾
¶ÝB8ó[&[2jk¾Âäm� 100 mL F
Ü¶�ÁI4 m¾1Â�Âyv2�B�gÁÄ
rW�7Á³�Æ�ÓF¬äZ¼B8n���

Q�8�\�N`12� 8 @��N¾çÝI2
@z`�ó[&[2jk2¬ä>¾GûÁ³I
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B85 �2�ëT�ÜÝ³I�ýIÔ5�5�
89: student2!¿¾çÝIÛ.\ 5%Wf�
g#$`�¿ÁB8 
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[\]>KL�

ÓÔ`Á³IÔ���WÓÔ�3bi`Á³

a�M¶Z[³Ý\]�x+yP¾¶ÝB8�

�²�Á�9\�é�N�9$I�TdÆW?

Ü¹�Õ¾�ÙèÝBò2ÓÔW#\ 0.01 mM
�0.004%�¾ÓÔjk2lò`Á³Ó¿ÁB8
ÐÑ�5`Á³YI�ÉÁÝÐÑ`Á³oQy

d22ÐÑ¾7�n���Q�êÙIÐop`

Á³z%]p��_oopy~y2�6W#\

>x´�yQ�1-hexanal�I�¡2ÒÐ�ÑpÐ
2�6W#$Iab22qÝ2�\X�~pQ

/Qq8��X����/Qq8�I

3-methylbutyraldehydeI3-methylbutanal `û 
e�I÷pZ2koW#\÷�/Qq8�

�trans-2-hexenal�¾¶ÝB8 
�8ÝèÁ2ÓÔjk¾�3`Á³Ió[&

[2ÐÑ�5è$2ÓÔjk2ÓÔ¾GxÁB

ÃÄ¾� 1 �7ÁB8�8ÝèÁ�0 ï��¿

ÁIn���Q¾IêÁBjk2Gx�ëïY

0.50ïW#$I>x´�yQY 1.42ïIX�~
pQ/Qq8�Y 1.25 ïI÷�/Qq8�Y
0.67ïW#$Iú2ÐÑ�5û�8ÝèÁ�5
¨³ÓÔ2ïÁÒ©êÁ³ÝB8Kruskal-Wallis
2!¿�9$IÐÑ��8�\ïÁ2�ëT�

f�gÒA@[�p�0.001�IÉBISteel-Dwass
2!¿�9$I�8ÝèÁ�¿Á³÷�/Qq

8�¾à�ÐÑWïÁ2�ëT�f�gÒA@

[�p�0.05�IÓÔÒa�Õö@[B7`Ò7
Z[B8Z@�In���Q�5¨³>x´�

yQYf��ïÁÒR�IÓÔ¾9$a�Õö

Z¼\ùú×Ò7Z[B8 
ÁBÒ`³I8.�8Ý³7[@2ÐÑ�5

YÓÔ2ÕÖ×¾©êZ¼\ùú×Ò7Z[B8 
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8.WYÓÔ�ÐÑ�¿�\�T���Ò

H��9`³wè\BEI�s.¾¶ÝB¬ä

ÓF���N¾ç�7`�9$!)ÁB8ÓF

���N`Á³YI�Ü2m2jk¾�Æ�Ó

F��Z¼³¬ä>¾Gû�\7`�9$ÓF

��\¾û¿�\ 4mÓF�N¾¶Ý³ç`B8 
�s.û8.`12�]�x+yP¾ÓÔ

`Á³Õö³8$I¢C�TY 0.01 mM3ð`
8.2�T`½³Ý\8BÎÁI�s.�8�

\ÐÑ�52�����\��Y±è�I8.

`1öW#\?Y<]WYèÝ83ï2�NW

¶ÝB 4æ2ÐÑ2�ìI��``³�ÉÁÝ
ÐÑW#\n���Q`I8.�``³Ðop

W#$û``ûÓÔ2©a�Ä2a?`B>x

´�yQ2 2Ü�ÜÝ³�s.Ò��#\ÝY
��×¾7�?ú�?¾]#�\BE�I�B

ä¤:ó[&[2ÐÑ¾ 0s10 ppm`è\9�
�IêÁB�Bä2 4 m¾¶Ý³I4 @�2Ó
F�N¾ç`B8ó2ÃÄIn���QI>x

´�yQI`û�Ió[&[2jkW¬ä>�

f�gYh@[FI72lò�8�\ÐÑäY

<]è��#\ÝY��¾7ZèÝ7`Ò7Z

[B�qyWY��¼F�8 
7[@2ÐÑ�5Ò8.`12��s.�

8Ý³ûÓÔ2ÕÖ×¾©�Z¼\?ú�?¾

!)�\BEIn���QÒÓÔ2ÕÖ×�Ø

 
� 1. ÐÑ�5ÒÓÔ2ÕÖ×�¤9�ÚÛ
�8ÝèÁ2ÓÔjk¾�3`Á³Ió[&[2Ð

Ñ�5è$2ÓÔjk2ÓÔ¾þú!!�9$ 5é

éGxÁBGï�ÜÝ³Ió2�ëT�¤:ó2�

3¢g�¾â�o�6ÁB8â�o¡2wè\ �

Yf�g�p�0.05�¾6�8 



 

Ù\ÚÛ�ÜÝ³I¬äÓF���N¾ç`B8

�s.¾¶cä9`ÐÑä9���I¶cä9

YÓÔjk�0I0.001I0.01I0.1 mM2]�x
+yPäjk�IÐÑä9Yn���Q¾ 10 
ppm `è\9��IêÁBÓÔjk¾¶ÝB 4
mÓF�N¾ç`Bý°2I8 @�2�I¬ä
>¾� 2 �7ÁB88 @�2¥lò2°G¬ä
>Y@z`WÒ@Ü£Y#`Bû22I¶cä

9 273.2mLIÐÑä9 314.0mL`9��w£è
gYh@[F�pª0.2730�IÐÑ2Iê�9\
�¬ä>�2ÚÛYè?`Bû2` Ù@[\8

lò:2 8@��I¬ä>YI$9`ûÓÔj
k2lòÒ©ê�\�Ü[³¬ä>Ò{¡ÁB8

ó[&[2jk2ÓF��\Y� 3�7ÁB8
0.001 mM ÓÔjk2ÓF��\YÐÑä9�

8Ý³f��¶cä99$ûRÝT¾7ÁB�p
�0.01�87[@2ÃÄ9$In���Q2Iê
�9$ÓÔjk¾�ÓI#\ÝYÓÔ2ÕÖ×

Ò{¡�\ùú×Ò7Z[B80.01 mMdÆ2
ÓÔjk�8Ý³9�W¬ä>IÓF��\�

<@?ègÒA@[è?`B2YIÓÔjk2

lòÒR?`BBE�ÓÔ¾��ÁIÐÑ2Ú

ÛÒ±è?`Bû2` Ù@[\8 
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>x´�yQY8.�8Ý³YÐoèÐ$

`Z[³8$I0���8�\8.W2���

NWûÓÔ2ÕÖ×¾©�Z¼IÓÔ¾a�Õ

öZ¼\ùú×Ò7Z[B�� 1�8ó7WI10 
ppm2>x´�yQ¾IêÁBÓÔjk¾¶ÝI
n���Q`12�Á³�s.¾¶ÝB¬äÓ

F���N¾ç�7`�9$I>x´�yQÒ

ÓÔ2ÕÖ×�ØÙ\ÚÛ�ÜÝ³!)¾ç`

B8 
ó2ÃÄI� 4`� 5�7ÁB9��Ilò

:2�I¬ä>�ÜÝ³¶cä9`ÐÑä92

��gYh@[FIÓF��\�ûgÒA@[

 
� 2. ¶cä9`ÐÑä�n���Q�92
�I¬ä> 
4 mÓFl�9\ÓF���NWI8 @�2�Nã

��8�\ó[&[2lò2ÓÔjk�]�x+y

P�2�I��>¾â�o�6ÁB8Æ=¶cä9

�ÐÑ¾�ÉèÝÓÔjk�I¡=ÐÑä9�10 ppm

2n���Q¾�ÓÓÔjk�8 

 
� 3. ¶cä9`ÐÑä�n���Q�92
ÓÔjk2ÓF��\ 
4 mÓFl�9\ÓF���NWI8 @�2�Nã

��8�\ó[&[2lò2ÓÔjk�]�x+y

P�2ÓF��\¾â�o�6ÁB8�=¶cä9

�ÐÑ¾�ÉèÝÓÔjk�I�=ÐÑä9�10 ppm

2n���Q¾�ÓÓÔjk�8**Yó2lò�8

�\f�g�p< 0.01�¾6�8 
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è?`B8®õI>x´�yQ2Iê�9$Ó

Ôjk¾�Ó9��è\_�û#E@[è?`

B87[@27`?@I�s.�8Ý³Y>x

´�yQ2IêYÓÔjk2¬ä>����Ú

Û¾ØÙèÝùú×Ò7Z[I>x´�yQY

ÓÔ2ÕÖ×�ÚÛ¾ØÙèÝùú×Ò7Z[

B8 
BÎÁIn���Q2�NW2¶cä9YÓ

ÔjklòÒ©ê�\Êú¬ä>Ò{¡ÁBÒI

0�NWY$9`û�Bä�0 mM�̀ 0.001 mM
2¬ä>Ò1BòW#$I0.001 mM2ÓÔjk
¾Y`£$`#¢W£³Ýè?`Bùú×Ò 

Ù@[\8ÅS2©ê�9\ÔÕÖ×{¡�ê

ÙI4 mÓFl¾¶ÝB7`�9$I0.01 mM
dÆ2ÓÔjk2ÓÔÒaÝBEÓÔ�¿�\

�[Ò�öBùú×Ò#$I>x´�yQÒ�

s.2ÓÔÕÖ×�ÚÛ¾ØÙèÝ?ú�?�

ÜÝ³Y 2mÓFl¾¶ÝB!)�çl
��
�IÞw�H�Nèú�9\¨�è!)ÒÍ*

W#\û2` Ù@[\8 
 

���

0��WYIÐÑ�5ÒÓÔ2ÕÖ×�ØÙ

\ÚÛ¾<@?��\BE�I�s.¾¶ÝB

ÓF���N�9$!)ÁB88.`12I�

s.�1�-�8Ý³û¦§ð2Ô��	ÔI

�ÔI]ÔIÓÔI�ÉÔ�¿�\Ö±�Ò"

�Á³8$Ió[&[2�0Ô¾#¢Á³Ý\

û2` Ù@[³Ý\8ÓÔÖ±�W#\ T2r
o;�ryY 2000 ��8.`1�-?@1¿
Z[BÒ 5, 6)I2�è�×bi�¿��\BE

�}Á2´�WXáÒ#$Ió[&[wè\Ó

Ôbi���Á³Ý\8ÓÔ2�3bi`Á³

¶Ý@[\]�x+yP��Á³1�-��s

.YaÝ��¾7ÁI:®2 T2rÖ±��9$
ÓÔ¾Õö³Ý\û2`&!Z[³Ý\8 
�s.�8Ý³YIn���Q2Iê�9$

0.001 mM ÓÔjk2ÓF��\ÒÆ�Á³8

$In���Q2"�ÒÓÔ2ÕÖ×¾{¡Z

 
� 5. ¶cä9`ÐÑä�>x´�yQ�9
2ÓÔjk2ÓF��\ 
4 mÓFl�9\ÓF���NWI8 @�2�Nã

��8�\ó[&[2lò2ÓÔjk�]�x+y

P�2ÓF��\¾â�o�6ÁB8�=¶cä9

�ÐÑ¾�ÉèÝÓÔjk�I�=ÐÑä9�10 ppm

2>x´�yQ¾�ÓÓÔjk�8 

 
� 4. ¶cä9`ÐÑä�>x´�yQ�9
2�I¬ä> 
4 mÓFl�9\ÓF���NWI8 @�2�Nã

��8�\ó[&[2lò2ÓÔjk�]�x+y

P�2�I��>¾â�o�6ÁB8Æ=¶cä9

�ÐÑ¾�ÉèÝÓÔjk�I¡=ÐÑä9�10 ppm

2>x´�yQ¾�ÓÓÔjk�8 



 

¼\ùú×Ò7Z[B8®õI>x´�yQ2

IêWYÓÔ2ÕÖ×�©�Y#E@[è?`

B8®õI8.�8�\þú!!WYIn��

�Q`>x´�yQ2$õWÐÑ�52Iê�

9$ÓÔÒa�Õö@[\7`Ò7Z[B88

.`�s.W2ÃÄ��ÝÒA@[B7`?@I

8.`�s.WYÐÑ�¿�\��#\ÝY�

�2BòÒwè\ùú×Ò Ù@[\8�s.

2ÐÑ�¿�\��×Y#É$<@?�Z[³

8@FIÉBÐÑY{lòWYÝÝ�8Ý`Õ

ö@[³ûRlòWYCp`Õö@[\û2Ò

}Ý7`?@I¶Ý\ÐÑ�52æc`ó2l

ò�ÜÝ³Y	!)ÒÍ*W#\8ÉBI0�

�WYI�s.2ÓF���NWû8.¾¶Ý

Bþú!!WûÐÑ�5¾jk�IêÁBû2

¾M¶Á³8$I¦dÐÒr§WÖ±Z[\7

`�9\ÓÔ�2ÚÛ�ÜÝ³!)Á³Ý\8

���YÌ�2BE�;à`Ñ�2®F¾jf

Z¼³Ý\8.`wè$I�s.¾�Ó}�2

lbWY�¡` g¾1Â�ç�7`ÒW£\

BEI¦dÐ¾Õö\7`Ò±èÝ` Ù@[

\7`?@I�d�Ñ�ÁBÐ$�r4Ð�Ò

ÓÔ�ØÙ\ÚÛ�ÜÝ³û!)¾ç�Í*Ò

#\û2` Ù@[\8 
n���Q�8�\ 4 mÓF�NWY 0.001 

mM 2]�x+yPjk`Ý�¾@[BlòW
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It is known that not only taste but also olfaction (aroma) largely contributes the flavor of food, however, there 

is insufficient information about the interaction of olfaction and sensitivity of taste. In the present study, we 

investigated the effect of olfaction on the sensitivity of bitter taste by four-bottle preference test using rats. Ten 

male Sprague Dawley rats (6-weeks age) were divided into two groups: control and odor groups, and the 

drinking water of the odor group were added 10 ppm of butyl acetate (fruit-like odor).  Rats were provided four 

bottles of drinking water containing different concentrations of quinine hydrochloride (0, 0.001, 0.01, 0.1 mM), 

and the preference rates were measured. The positions of the 4 bottles were randomized and switched every 48 h 

to avoid positional preference. During 8 days of experimental period, the volume of the 0.001 mM quinine 

hydrochloride consumed by the rats in the odor group was higher than that in the control group (p<0.01). In 

contrast, the addition of 10 ppm of 1-hexanal (off-flavor odor) had no effect on the preference rate of the 0.001 

mM quinine hydrochloride by rats. Further, any addition of 10 ppm of butyl acetate, 1-hexanal, or 

isovaleraldehyde increased the sensitivity of bitter taste of 0.01mM quinine hydrochloride by human sensory 

evaluation. The results indicate that some odors such as butyl acetate may modify sensitivity of bitter taste in 

human and rat. 
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