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��
J���"�6)"WX�)NOPQ�,:RSO�Q�1
2Y78Z)%[#E<GH J���3296!@A"= �"
123$09= ��'[#9= �:;3<=>?9C\;D@
E<A].;= ^<2329"F_<&ABC*GF"DEC
`F%#Ca<bC2C0= -.cGH3J���;I2<C
FC\3JK;*+= 23de�"c0C2fG%gC1h
.H LM2"93JK3ij6NI= FkO0J���3PQ
'C7?:RS6TU@A%VlW3mX%Yna= Z%+
(Pseudomonas nitroreducens)[\NOPQo
p3�Qqr
]s8Z%^_@= NOPQ�:RSO�Q�%r`:@Ac
GH3J���%tu6c7a)%V8G`�'%VlW%m
X8G9:6#v@.H `�'%VlW;mX@.9:6w+
��37b:@Acx0_F2<= ^<23��#?6w+y
�d�e:@AE-f-C�ezZ_E<Gw{6Ch.H
2. *+,-%./%01%23
|�3��}~"= ��3453IC2_f6&�]C��
%ggA�+= f345"�h'CJK:ChAFGH |�3
e��e��6�aGiJKj%�k8GU')= �l@�%J

�:@AJ���37�6'FAmu@.H
e��e�����e3w{C%&f&'8Z3no)pS
Cqr:CGs3�t"= s3u�'�t3sv)mu8G9
:;)]GH sv"w6 a, b, d�w� q3 4xy6$yE<=
�z= t{= |}C\3~�%no8G9:;)]GH
LM2"= J���3��6�aG����e7?%= sv
%qr:@A��e�
�
��O�����3����mu
@.H�$M6����:@A�= J��� 50 mg-." 200

mgM��%�
E�= 60$�sv%��@.H ^3�?= �
�����)"UXh.sv3��"��2<C1h.;= J
��� 200 mg��)"�_ 30$����6 av3�%;�
�2<. K5 2LH -.= �Qd�tD�6w+ �@.NO

��3�¡%�:�¢@.�?= A�t£ )"J��� 50

mg��)"��;��2<_= 200 mg��)�¤3�¥;
*G36�@= c�t£ )" 50 mg, 200 mg)¦6 av3
�§;��2<. K5 3LH 93�?"= �t:F{1�~�3
¨F6w+J���3©�d;¡CG9:% �@AFGH t
+�$)= J���"#ª�
6w+��16«�6
+¬-
<= «­s!�%�®@= s��#��+`3��6��%g
gG9:;m�E<AFG9:12= J���;s6¯213
�_%8G9:)��6����e~�%&.2@= ^3�?
av3�%% @.3)"CF1:¡¢E<.H
�6= e��e6�8Gf&8Z�w�%�8Z6'FAD
@@.H J���3°e��e�$"= ±de��e%�$M
61a= %�8Z:@A%²Gf£¤3�§= ¥­ sIgA3¦

4 1 A-J���3U3� 4 3 �t³´6wG av§£µ¶
¨3�¡

4 2 �-."J����_·3 avsv�¸N�¹º
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!�
�� �'�����(�)*+, -.������!
�/!�
�0� 1234 200 mg"� -.�������
!�/����(�!�5"6��� )*+, -!#7
�
$8!%&9:�� ;�� 	
�� sIgA'�	���<=�(
)!������!�/!�
�0� 1234 -.�)*+
, -!#7
�$8!%&9:��
>!�<=!�/� ?�@�AB!�&�1234!�C*
DE�FG�����!*5"H+I,0J"K�0	�-F
���$�-LM�N9:��
3. ������
����!OP5"9;Q;#.�!%&�61234�R
=0S/9:�&"� 01�23F	����#T�4�5
P� �U�VWXF01YZ#T�[�5P!�/6\!76
5"�8]9.J/� :;�����001!^_5"K��
�`<M:�&"� aK.� 1234�01!*5"I,
?
�.��
�� �B�bcdeX�"�fg�
�1234�
)*+,h 6=�
� ijXj*W4kEl�meneopW
4�
�� �B!�>B?@�
�1234
 50 mgqr1
234As���)*+,As
,&�� "�fgB�CDE
t� 1Eg�!>B?@
 4A u1234v 200 mgw 
"�

� �BfgB�ODE!=x�01!*5"	���
F=
 y
� z'�#���
�GH�UI'
2E{|*}!�
/F��

��
ODE4J��.�� 1234 -!�&�K:�C}�D
~d(
L5KM�N(P�.$8!O��#/� ;��'�

!�P.���(�"01Eg6$8!�Q9:�� 2E{|
*}!�/�R9:�01Eg�)*+, -� 1234 -
.��#L��0� CDLMOD!*5"�@�#01Eg�

�L9:"01RS�)*+, -� 93.8�3.0�!*
1
234 -. 96.6�1.3��$8!�Q
��/� ;��1�
�BT�UEg (WASO)�)*+, -� 19.8�7.6�!*

1234 -.� 12.6�4.5��$8!VW
� u� 5w�
;�� XY;��
��!01�QR=
�Z
�� XY;
�UI��e�o�24C����[�!J/� Ggf!��
(;�UI0� ;�Hgf!�\�(;�UI0]��#"^
f�7I
�5�01B�XY;�UI' u\�(;�� Inter-

beat Interval, �(;�� %LFw !%&�)*+,�1234
� -.#7
�� �(;�UI�1234 -.$8!�_

� 9M!\�(;�UI�� �01f�`!�&�1234
 -.$8!a�
� �01fb�.�a���.J�� u�
6w�
9M!� c��!de�
�&"f8��gI�h�

(ADHD)���!*
�6��i.iDAB
� 
� 01

�Q5"R=0S/9:��
>!�<=�/� 1234��'���!�&�01�QI
,
�
� z'���!�&�6BT�U
�_9 �� ;�
a�01�QI,�¡�3���¢%�XY;��!�"6�
.J"��N9:��
4. �	

£Ij-F¤ka�l�yI-.¥¦mn
o§5"�¨!
�� �n©ªm©	�mn� 35p05«9:"� 	�¬­q
��!�®" ¯J0/° �� ¥¦mn
±�r5²!s�5P
�#"� J0����
tu���!v
�/� J0/
w³
5"�&��K��xBn
¦¨"�¨�¢%�yz�
�f
{.�"� |}M�1234
>B}!"�9 �$EgFI

t´�SD
nµ12
ANOVAs

� 4 A-1234�¶����R=
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/�����?@AB�CD�EF�	G�H>IJK$L�
M:6NO&&PNQR:ST;<&'
5. �������	
�
����/!UVW�XY3Z[\] (PMS)^_`abc

��d�ef�[g�h��ij"#� kl,� !� mno
.	G� pqrs�tu�hvRwLx	G��;yzy�{
|	G����}~;<��R'
�/���N�G;<����X��' ����NQR��
����������/3���%�;<��R6� ���/
����������vR����� �AMS��� @AE�
HR������u���� FDA���@�����& 90�

 ¡+¢ (£)¤� ¡+¢/¥ ¡�+¢¦§100 I¨©SE
n¤10
Wilcoxon matched-pairs signed-ranks test

� 5  ¡"ª:�«¬­+¢

I¨©SE
n¤20
IBI: inter-beat interval
a: Student’s paired t-test
b: Wilcoxon matched-pairs signed-ranks test
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� �����$%��&'()*�� 24+���,
�-�� .����*/0% 12�-��3� 456��7
��8�9:�;<=> 456�:?��6@�7 A6�=�B
�CDEF�-�%�� &'()*5G����� HI�?
�I� %J5�����%�-�%�K��L=����%
��66> ��	�M8�NO�P .�!D6���"Q	

��> R#S��:��T��U��V ��$W�U�L
J�%F�%��
6. �������
&'()�98�XY*Z�6[\�&]H^_(`a�b
c�
d?
��-�%�� e�fegh�'(�
&'()
6i)�XY j�*> k�%l)mn�6�V	*Bo�

� �pq��+(�-�rs�0t	ut�
 �4Food In-

gredient Europe: FIE,vwx7> 4yz5��V, (Nutracon),

-r7�� -r�* FDA�./8� GRAS (Generally Recog-

nized As Safe){|�$%�}.�0�-> ~rH12�$%
��5�3�4 ��.��-> �55�A6�607���
) 0c
� Z�> 89�:> �n��)�> ��> ;��0

��!D6������-�%�� &'()*�<r��6�
V %2��> 3�-r	*�F ��pq�$%��+(�
-=KNO6������>?�����%��
@S�*�Oe�`��6*���	@
�> ���)�`
�)NO �� 4�)&'()�(Suntheanine)7 �� 7� 	�
��8�� �� �
� *A!"XY I��"�� %J
B¡�"�0!"��	C¢��£¤> [\�EF� ¥D�¦
��§�U�5��V6*��� XYj�	E�> r�q6
5�O��k�%l)mn�FE�U��� ��&'()	
j��> �-.��k
0i)�6GE�HI��%D¨©�
XYj�	ªJLJ%F�%U
%�

«¬�> <XYj��­®J%
¯%
°KXYS> 9	L
M6±N�²D³O	´�µ¶<8�

	 7 Suntheanine ·¸
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