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�48� 5�	�����5������

��1 3Ț1Ù�A 2ȚGǾě��ǘƛ"@ 
 
Ù 1  �:9�ƚ1œŸ0BǓØ1ǓǶ/��*Ȝæ1šÁ2ȅǔ.ĉ¿Gļ%�

*�C���D/(�* 150ȫ200ïƔă+ǡı"@ 

 
Ù 2  100 mM1��Ȅœƣ 2hf�M{œŧŞG 500 mL¤B%�õȠö/2�

��Ȅœƣ 2hf�M{ 12œ×űȢNa2HPO4�12H2Oȣ��C£ g1��Ȅ

œƣ 2 hf�M{ 12 œ×űGœ/ŧ��* 500 mL , D3@��ǚƜ"@

ȢĵÂĩï 2ŀȣǚƜǺƔ>Ǜ"ȢNa=23, H=1.0, P=31, O=16ȣ 
 
Ù 3  �C 500 mLucfwf�ǉȝĬ�/Ò:DCė·A1ôȆ·ĻGǏ�%=�

��1õȠGǏ'%�  
(1) ė· A1ńŦØGŧí/ŧ���5 mg/mL1ńŦŧŞGǤǓ�%�1ńŦŧ 
Ş 10 µLG HPLC+·Ļ�%,�E�1Ĺ1ȇ�p�U�ǗŤ�D�HPLC1Ǜ 
ȉǚ2�#1p�U1Ȕƕ¬,�* 4053Gƍ�% 

� (2) 500 mL ucfwf�ǉȝĬ�A#1�ȀGZ�s��V��20 µLG HPLC+

·Ļ�%HPLC1U�yfV�{GǕC,�ė· A1ńŦØ,Ï�©ĝĲȌ/

1Ĺ1p�U�ǗŤ�D%%=��1p�U�ė· A+�C,Ʒ�AD%HPLC

1Ǜȉǚ2��1p�U1Ȕƕ¬G 1705,ƍ�% 
 
��@B�ė· A,Ʒ�ADCűǩ2�500 mLucfwf�ǉȝĬ�/£ mg

Ò:D*�C�ǚƜ"@ȢĵÂĩï 3ŀȣǚƜǺƔ>Ǜ"%&��500 mLu

cfwf�ǉȝĬ1 HPLC 1U�yfV�{/��*�ė· A ,Ʒ�ADCp

�U2�1p�U,ó±/·ȓ�D*�C>1, C 

 

�49� �"#�� 
�Ǜ1 phenoxy radical1Qcs��V/@Bŷ�ČC±*1ÃÎű1łǶĄGĳ�

.��ÃÎű/ keto-enolÿǐ�Ǫ�B�CåÎ�łǶĄ2±* enolá+ĳ� 

 

� � � � �

OH O O O
–H
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�4:� 5����

fMR�\ļõ/Ò:DCa�mUǩȆG�Ǜ1@�/�*Ťô�%�D/(�

*��1ǜÙ/ƛ�@ȢC=12, H=1.0, O=16, N=14ȣ 
 
1.0 g1�ůfMR�\/ŪƋȄ 20 mL, K2SO4/CuSO4 = 9/11ŠÎǙí 2 gGÁ�

*�ŧŞ�ó±/ǵı/.C:+ćŮ�*ŧŞ A GČ%ŧŞ A �öţ:+µ=%

�,�ŧŞ A1±Ȇ/ 10 M NaOHG 70 mLÁ�*ćæãđ,��œǋŒǋżGǏ'

*�ƃŷ CŒ¢ BG 4%vMȄœŧŞ/ĠȒ�%Œ¢ BGĠȒ�%vMȄœŧŞ

G 0.050 M1ƋȄœŧŞ/*Ũô�%,�E��× C1/ 20 mLGǔ�% 
 
Ù 1  Œ¢ B1ÐƒGǛ" 
 
Ù 2  vMȄ2Ä.CJ�Q�1ĠȒ¾+ƋȄœŧŞ+1Ũô1ȑ/ÈĐ/ȍ��

.�>1,�ô�*�ĠȒ�%Œ¢ B1ȆȢmolȣ.A4/Œ¢ B/Ò:DC

Ɨƣ1ȅȆȢgȣG#D$DĵÂĩï 2ŀ/*Ŕ=@.��ǚƜǺƔ>ĳ� 
 
� Ù 3  fMR�\/Ò:DC�Ǜ1łǶĄ1ǯÔÃÎű1ÐƒGƛ�@ 

 
Ù 4  �1õȠ/§�%�ůfMR�\/2�ǯÔÃÎű� 3.05%Ò:D*�%

�1�ůfMR�\ 1.0 g/Ò:DCǯÔÃÎű�1ƗƣÆî1ȅȆGĵÂĩ

ï 2ŀ+Ŕ=@ǚƜǺƔ>Ǜ" 
 
Ù 5  �1�ůfMR�\1a�mUǩȆGĵÂĩï 2ŀ/*Ŕ=@%&��a

�mUǩ/Ò:DCƗƣ1¿Î2 16%+�C, C 

 

 
 
 
 

HO

H3CO
N
H

O
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H+ 

�4;� 5����

Ň1īGǢ;�Ù 1ȫÙ 3/ĵÂĩï 2ŀ+ƛ�@�

�

ƽƺÒĵŴ�3.4%Ȣw/wȣ1Æ�GśȆ�5.0 kg/min +ǷƬƄ/ǼĎ·ȓÚ/ǳB�

U��{,ƾƽ�/·�%ƾƽ�2 4.0 kg/min 1¿Î+ǼĎ·ȓÚ�Aġ¶�D�

#1ƽƺÒĵŴGǤ7%,�E�0.50%Ȣw/wȣ+�'%�

�

Ù 1  �1ǼĎ·ȓħ¤G 1ĲȌõĮ�%Ĳ/ČADCU��{1ƭȆȢkgȣG�

ƛ�@�

�

� Ù 2���1ħ¤+ČAD%U��{1ƽƺÒĵŴȢ% (w/w)ȣGƛ�@�

�

� Ù 3��ƽƺ·2U��{�/-D�A�ÜÉ�D%�#1ÜÉŴȢ%ȣGƛ�@ 

 

�4<� �!���

�1ÈĐ��AȣȫȢCȣ/��Cŷėű1łǶGĳ��

�

� ȢAȣ� CH3CH2CO2H  +  SOCl2� � � � � � � � �

�

� ȢBȣ� CH3CH2CH2Br� +� NaOCH2CH3� � � � � � � �  

 

ȢCȣ� CH3CH2CH2CHO� +� CH3CH2CH2NH2� �  

 

�4=� 5�0%��

��1ǠËȢ1ȣȫȢ6ȣ2ȜØ1ò±đ/ş�ȍ��*�C�DA1ǠË1��

A 3(GǾ4�#D$D/(�* 100ï�²+ǡı"@ 
 
(1)  Ȫ¬ 
(2)  td�ZLU�cUJz� 
(3)  qNPv�lLg 
(4)  \Rd�Ő 
(5)  Jq�fS\� 
(6)  ĵŅ��Ƣǰǌ 
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�4>� �%#��

Ȣ1ȣȫȢ6ȣ/ǞĈ CčŷűG�ņ�AǾ4�ǘƛņ/ÙŽÍ,čŷű1ŉ��

ƥÎ"�F�C@�/Ǜ" 

 
(1)  �Ub�/@B�Ȏ+�C�î÷Ș�H�1ÆÝ,.Cčŷű 

(2)  İĹȂ?o��.-1J�X��ƃȃ/»Ź�DCčŷű 

(3)  ��l¼��1ȝȜā+1Ģ§Ɛň1ÆÝ,.'%čŷű 

(4)  ÿė 23Āă/ß²+Ĵ>ƃŷ�ĩ1ê�Ȝ�Ő1ÆÝ,.'%čŷű 

(5)  Ǵǭ´ȃƣ�Ĵº/Ǖ(�'%čŷű 

(6)  ��V�f/Ǉ�Ź�ADCčŷű 

 
�Hepatitis A virus   �Enteropathogenic Escherichia coli   �Lactobacillus species 

�Campylobacter jejuni/coli   �Ebolavirus   �Enterohemorrhagic Escherichia coli 

�Retrovirus   �Staphylococcus aureus   �Saccharomyces cerevisiae 

�Helicobacter pylori   �Human papillomavirus   �Bacillus subtilis  

 

�4?� %���%#� 
Þ2�Robert EmersonA� 1957Ā/ƃ

Ǒ�%ǥī (PNAS, 43, 133-143, 1957) �

A1ąŹ+�CƮǍ Chlorella/·¯Ú

GŹ�*ž.Cřȋ1Äǈ¯GĈ*�O2

ƃŷGŤô�%ȢõƯȣ(�/��DA

1Äǈ¯,ÏĲ/Ìǖ¯Gŭû��O2ƃ

ŷGŤô�%ȢūƯȣ 

 
Ù 1  O2ƃŷ2£1Ğń� 

 
Ù 2  �1Ƨļ�A-1@�.Ʒø�

ÌƼ� 

 
Ù 3  �1õȠ2�Ù 1/ȍ Cȅǔ.

ŅłȢƢȣ1ƃǕ,�Ʊ)�AD

*�C#1Ƣ2�ŵà+2£,

Õ3D*�C� 
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�4@� ��%#��3���� 
PCRGŹ����1ȁ¹ķƈ1ȗâ XȢ200 bpƔăȣGÒ< DNAĭŰGçþ�%
�Ň1Ù 1ȫÙ 3/ƛ�@ 
 

 
Ù 1  �Þ1 XȗâGÒ< DNAĭŰGçþ Cs�Ly�,�*5�F��P�

Y DNAG���1 (a) ȫ (h) 1��A 2(Ǿ4�ǛÍ+ƛ�@ 
 

(a) 5’- CGAGTTCGTAAGGCCTATC -3’ (e) 5’- CCTTAGGGAGTCGAATGCT -3’ 
(b) 5’- GCTCAAGCATTCCGGATAG -3’ (f) 5’- TATCCGGAATGCTTGAGCA -3’ 
(c) 5’- CGTAAGCTGAGGGATTCCC -3’ (g) 5’- GGAATCCCTCAGCTTACGA -3’ 
(d) 5’- ATAGGCCTTACGAACTCGT -3’ (h) 5’- GCATTCGACTCCCTAAGGG -3’ 

 
Ù 2  �1 XȗâGÒ< DNA1ŧŞGZ�s�,��PCR+çþ�%,�E�10
ZLU�ċ/ 1.8 x 10�12 mol L�1/çþ�D%�A/ 5ZLU�1çþGǏ�
ȢÎǚ 15ZLU�ȣ, 5.4 x 10�11 mol L�1,.'%1ZLU�ŏ1çþÂŴ2
éÃ�.�>1,��®1Ȉá1ŪăGǚƜ/@BŔ=@ǚƜǺƔ>ĳ� 

 
Ù 3  ńƄ DNAĭŰG 1ZLU�ŏ/ŉƌ/ 2ª/çþ+�C PCR1åÎ�6·
î1Ȉá DNA�A 0.1 pmol Ȣ0.1 x 10�12 molȣ��1çþŸűGČC%=/2
Ĵ +>£ZLU�ďǔ�Īĩ¬+ǘƛ"@ďǔ.A3�JwRg�ôĩ

6.0 x 1023Ȣmol�1ȣ�log102 = 0.301�log103 = 0.477GŹ�*ǚƜ"@ǚƜǺƔ>
ĳ� 

 

�487� /'2�� 
�a�mUǩ1ȡŇłǶ�/(�*��Ǜ1ǠËG±*Ź�*ǡı"@�

%&��Ï�ǠËG£ă¥Ź�*>@��

�

�ŇłǶ� � �ŇłǶ� � �ŇłǶ� � ÛŇłǶ� � Zr~icf� � ơȊ�� �

ȡŇłǶ1òôÃ� � œƣƧÎ� � ſœđƆ�¤Ź� � qI�e����^À�
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�488� %#� 
ĵđŷŎG��.�ƇĿŷű1Ƥƻ·ǒ/2¢Ƥƻ·ǒ,Ţĩ·ǒ,��2(1Ń

Ą��C��1ǜÙ/ƛ�@�

�

Ù 1��¢Ƥƻ·ǒ,Ţĩ·ǒ1#D$D�ĝ(ŷűñƄĔƴGƞũ/ǡı"@�

�

� Ù 2��¢Ƥƻ·ǒ,Ţĩ·ǒ1ǻ�G�ǿ�ēä1·ȁ�³ư,��Ǘū�Aǡı

"@�

 

�489� %�� 
ŷ¢²18,H-1ŷÃñÈĐ2ȃƣ/@'*Ǚí�D*�CŇ1ÈĐGǙí 

CȃƣÐȢĖŹÐ�C�2ßȑŷÃñ�·îŷűñǷÎ/@CƢƪÐȣGĳ� 
 
� �  Oak��G NAD+ ðà�+J_fJ�eng/éģ C 

� �� V�X�^1 C-6�1ng�S\ã/ ATP1��1v^v��ãGǭƓ C 

  �� V�X�^ 6-��Ȅ1��ȄO^d�GÁœ·ǘ C 
� 	� Ȝȟźĺ1+H6H?V�X�W�Güǁ²+Áœ·ǘ C 
� 
� J�Ti��AǎƝĜĆÝî+�Cq���]Q�1R^ųűǩGŷė C 
� �� s�V�{ƤƻŌȢJxf�\^ȣ+ŚđÃ�D�a�mUǩ1J^m�T�

Ȅōã1Q�wS\ãĸƙG¸ĭ C 

 

�48:�  6�� 
ƫȜĲ1Oj�T��Ǧ/(�*���1ǜÙ/ƛ�@ 
 
Ù 1  Ň1Ȣ� � � ȣ/°CǽĈ.ǠËGǛ" 

ƫȜ/@'*Oj�T�§Ʃť+�CȢ� Ȧ� ȣ��ǫ C,�ǃǄ@B

Ȣ� ȧ� ȣ�·ŗ�D*ƹǄ+Ȣ� Ȩ� ȣ�Śƃ/.C,,>/�Ȣ� ȩ� ȣ

źĺ1ǸȓƽƺȄ�ëȆ/ƹǄ/ÊBǱ:DC 
 
Ù 2  #1ċ�1ǸȓƽƺȄ2-1@�/�Ǧ�D�-1@�/ŷ¢+»Ź�DC

1�Gǲ7@ 
 
Ù 3  V�X�^-J�i�ÜǬGǡı"@ 
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�48;� �( 6��

a�mUǩ1ŝÃ�ÓÉ1ǺƔ,#1Ņł/(�*��1��Ɲƿ²ŝÃ��2��ǂŝÃ�

�3��ǂǮǳ���4��ÓÉċ1ǹĥƦǬ/·�*ǡı"@�

 

�48<�  6&� 

Ň1īƘGǢ;�Ù 1 ȫ�Ù 3/ƛ�@�

�

ǧțĦÊ,��H1ƲĒ�^U,1ȍǷGıA�/ C%=�ƊƖÇÁ1ÏĔ�Č

AD% 100,000�1�ǆ¡ő��40ȫ59Ŋ1��H1ŵƀ�įĊŋ1Ŭ�ìđ��GùǨ

/ 10 ĀȌ1½Ñ�X�v�fƊƖGõĮ�%,�E��Þ1ƧļGČ%ǧț.-

1ĦÊ2�ȜűĦÊșăǤĽƏGÒ<ŷŚƵĖǤĽ/@B°ę�%.��ƾǊƸ2

Ǘø�D.�'%�

�

�

�

�

�

�

�

�

� Ù 1Ȣ1ȣ�1ƊƖe[L�+Ĵ>@�Ź�ADC�^UĞń1ÐƒGƛ�@�

Ȣ2ȣǧțĦÊ/@C��H1ƲĒ�^U/(�*ǚƜǺƔGƍ�*Ɯ¶"@�

�ĵÂĩï 2ŀ��

�

Ù 2���1ƊƖe[L�1Ȣ1ȣȋĘ,Ȣ2ȣƉĘG 1(!( 20ïƔă+ǲ7@�

�

Ù 3Ȣ1ȣÙ 1/��*��ƨǔÝ,Ʒ�ADCĴ>ǽ¸.ǔÝG 1(ğ���

Ȣ2ȣ#1ŶźG 30ïƔă+ǲ7@ 

 

 
 
 
 

豆類の
高摂取群
(50, 000人)

豆類の
低摂取群
(50, 000人)

10年間

10年間

乳がん罹患者100名

乳がん罹患者200名

図.  前向きコーホート研究の結果
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�48=�  6�- 
l�e}��ȢBanduraȣ�ƷŁ�%Ǝ�ƄǟƈŶǥ1�1ǅýÂÀĕȢ_�qO

qKQ\�ȣ/(�*���1ǜÙ/ƛ�@ 

 
Ù 1 ǅýÂÀĕ,2£��20ï�²+ǡı"@ 

 

Ù 2 ǅýÂÀĕ/ȍ¨ CǔÝG 4(���#D$D/(�* 30ïƔă+ǡı"@�

 

�48>� .� 6� 
jq��`Ɓ«Ƴ+ŜǀGĵ CĒƸ1ľȞŕƂŘ/(�*ǲ7@ 

 

�48?� .� 6*$� 
(0*')1/�,.+-+ ����	��������#"��2��3!�
�$�

�%$!��& 1004150����%�%���#� 

 

�48@� ���
�����,5+�*$ 
ŲôƩȜĮǜ/��CľȞǚŻ/ȑ��#1ĮǜG»Ź CÌƼđ��CùǨƸ/

ù�*Ǐ�ľȞJ_^|�f/(�*�Ȣ1ȣďȖȕƅ�Ȣ2ȣ#1Įǜ1ųŖ/Đ�*

ÌƼ.ȏBĚĤ�*��ďǔ��CȕƅG#D$D 5(ğ�@ 
:%�Ȣ3ȣJ_^|�f1õĮ�Ƨļ1ŚŹ/ȍ CżĔū/(�*�100ȫ150

ïƔă+ǡı"@�

 

�497� 1$)� 
e�s�1ƠÃ�ƶÃ/��·îłǶ�@4űđ1éÃ/(�*ȤƟG¦/��*

ǡı"@ 


