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ƛǀ � Ɯƞ�ıɕĥćʀźɷʅ̆ˤĤ̪͐͝ŋtŻčɹÿǑ̝ɷʅåȊ͞�

ʤǍɷʅťŉǭ�

�

®±͐ŋtŻčƶɹÿs̸c�ɷʅ�

�

ɷʅîˡʰ� ƈƑ� ÝʬŸ� řʈĬ˙ŋ͐ŋˠɕɷʅǃ� ɢɔ̴̣�

ɷʅĕǋʰ� ˦Ƒɿø� � řʈĬ˙ŋ͐ŋˠɕɷʅǃ� ŻčƶɕɊ˶͖ɷʅ£Ð¦Ò̴�

ĕǋɷʅʰ� Ɲɀ� ǤƧ��řʈĬ˙ŋ͐ŋˠɕɷʅǃ� ʤł˵ûɷʅž� ž̴�

�

ɷʅ˧ǣ�

� ǷɷʅouO®±�Í�tțƶƨ͉tǱɃslVnȉ˰c�_p�ɫɧpbnY�Oͦ͞Ê©

¬ 
� ̷̜ĸƮǉÚțƶ˶͖Oͧ͞ȱ͔͒ǜÛt®±�Í�ʒŸt��¢pĕǘs̸c�̓Ÿ͌

Ư̳s��ˬƂY�wͨ͞ƞTɑƞTvV/ƂȃǨǮȖȴȷȤɌȞȅĄŶŦÎȃȓȖ½ƕŠ�ȅǹȐ

ȅcĚČ�dFƒ�ŽǠbhPͦ͞slVnuOŰɄ®±�Í�oU�¼Ð�Ì¸ÍÒ�Y�w

¼Ð�Ì�Ë�slVnOɢɔʞʩźɧȉȃ�ŽǠbOǯʝ˵û�˞khP͒ǜÛȿƞ 	�	͜O

	��͜O
�	͜ķw ��	͜t¼Ð�Ì¸ÍÒ�Y�w¼Ð�Ì�Ë�� �� ̀̾Ê©¬s 
� ̷̜

ĸƮǉÚbhʠȁOVd��ǉÚs̸̛bhțƶƨ͉u˹���dOǷ˶͖ǻðØsY^�Ƀț

ƶ̩͝$%��"͞ù̾p�s ��	͜͝¼Ð�Ì¸ÍÒ�t̾ͭ�	
�5�95�2/FÒͭ�����5�95�2/FO

¼Ð�Ì�Ë�t̾ͭ���
�5�95�2/FÒͭ�����5�95�2/F͞pĘǝbhP}hO��ŻżɧÑş

ÔrɊƶ�ɻcʔ˥ɊpʯX��� 2 ʃtłǀY�wʔ˥®±�Í�oU�O¡Ã�¬ÐY�

w�¯·�slVn�Ê©¬ 
� ̷̜ĸƮǉÚ˶͖�ŽǠbnV�PɒǧɂouOʟ̞ÛÔˏɌ

ƽsu˖Ŭu~��nVrV[Oõ̧ŨģslVnO̾ ouVd�tʭs�ʭ̷sƕɠu˨��

rV[Òou � ̜ǧɂsYVnO¡Ã�¬Ðu 	����ï×O�¯·�u 
��ï×ǉÚʭsYV

nǱƻ͝>�	�	
͞r͙ā�ɻbnV�PǓ͔̩tŨģù̾p� �͜ïØoU�Oõ̧Uh�t

�ÎËÒǓĺu{|ŃʊoUkhs�ZZ��dOõ̧Ũģtè̝�˺ƇbnVh_psr�O

͒ǜtňĹĦɑrqsƨ͉bnV�ľʸƶ[ɻŎa��PêƫOǉÚ�ʡʢbOč̏˾ˌœtț

ƶƨ͉slVnȉ˰�˞W_ps��OŻčoǱĦrùɗ�̝��×o̧˧r«Ò¦[ƭ���

pʯX�Pͧ͞slVnuO¡Ã�¬ÐY�w�¯·�slVnOʒŸ��¢OƦɌOĕǘY�

wʞǀslVn̓Ÿ͌Ư̳�ɗVnȉ˰bhP̋ ȃ̓Ÿ͌Ư̳Y�w̖̞̓Ÿ͌Ư̳s��˭ǿ

Z�O�¯·�Y�w¡Ã�¬Ðtē̿u˨��dOįõoŹŜbnVhPʒƩuOǯƈāuď

s 10µm ǿǤǻǹǪǝÀm#Ȁ�a#ȆǝƠ²ȀȅæLȃȓȕC�ȓȕȑ��ǳǾǨȕǝ©íȃȓȕĪĖ

ǱȗȖȀľǧȔȗǹǞ+�ȃȤȵȻȜȓȕȑȫɆȤȲɏȅ´Ǫǝ|Ǳǥ&OȃǤǻǹǪǝš²ȃȓǻǾȑ�Ǫ

ǤȖȀľǧȔȗǹǞȍǹǝȤȵȻȜȆ�ùȃƁȂǻǹÊùÔŸȚěǳǝȫɆȤȲɏȆȫɂɏȪùȅÔŸȚǳ

ǹ|bÿùÔŸȚěǳǾǨȕǝǷȅhÔŸȅBǱȆǝ° nm~10nm ǿǤǻǹǞǱȔȃǝȤȵȻȜȆĻǪ

ȐǬȗǤǪȖÔŸǪŚyǱȗǹǞ�Wtµǳǹ>qĳ�ȅÑŝǿȆǝȤȵȻȜȆȦȞıȃǼǥǿȜɋɄ

ȵȟɅǪlǬǝȫɆȤȲɏȆȦȞıȃǼǥǿɃȤȶȩȟɅǪlǬPȍȗǾǨȕǝĳ�ǪĉȂǻǾǥǹǞɜɖȃ

ǼǥǾȆǝ͐ŋĩˣƀœǹsý���¡³Ë�ǆ˟tɒɌO͐ŋę̆͝ƀœO̔˙O͒ǜOăƠ

͐ŋ t͞Žƽ˼ȃpƄƴc�͐ŋę̆sY^�®±�Í�tùɗɌȧ�ĺ�ʪ�hP͐ ŋĩˣp

bnùɗa�nV��¡³Ë�ƶ̐ĩˣ¸�ÌÂtWjO®±�Í�[ùɗa�nV�˥ŋtġ
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łu 1.3%ʂƞoU�O͑ǜɗ PET ¾¬Ì͝172.1 ĉǷ͞tWjO®±�Í�[ùɗa�nV�

tu 0.06͜ʂƞoOùɗ̩uf�{q͙]rVɌȧoUkhP͐ŋȲģɊtȳȽğpbn®±

��¢ǀĕ�Ň}��pʯX���¼Ð¬®�¬tùɗsYVnuO˥ ̞̚ʂo̻ĳa��_p

�͐ŋˠɕȨsY^�ȗɝŤȸā͝ 0.50%ǵȷ �͞ʯƾc�pǬ̈́tľʸƶuôVpʯX��hP 
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͌Ư̳oˬƂbhP�
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5B<̓Ÿ̯��lǢǷ̓Ÿ˥�  �#���		�(!�		9+
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͜ï×t¼Ð�Ì¸ÍÒ�ʭo #��O#���

Y�w &") tŨģpO�͜¼Ð�Ì�Ë�ʭp �
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ËÎ®�¬� �� ̀̾Ê©¬s 
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bhʠȁOǷ˶͖ǻðØsY^�Ƀțƶ̩͝ $%��"͞

ù̾p�s ��	͜͝ ¼Ð�Ì¸ÍÒ�t̾ͭ �	
�

5�95�2/FÒͭ�����5�95�2/FO¼Ð�Ì�Ë�

t̾ͭ���
�5�95�2/FÒͭ�����5�95�2/F͞pĘ

ǝbhP�

�

ͧ͞łǀ®±�Í�tțƶ˶͖ 

� ¡Ã�¬ÐY�w�¯·�t 
� ̷̜ǉÚ˶͖

uOɒŜ � ̜ʟ̞ÛoU�OÔˏɌƽsu˖Ŭu

~��nVrVPõ̧ŨģslVnuO̾ouV

d�tʭs�ʭ̷sƕɠu˨��rV[Òou

¡Ã�¬ÐǉÚʭuʉ � ̜Z�O�¯·�ǉÚʭ
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×ǉÚʭsYVnǱƻ͝ >�	�	
 s͙͞āoUkhP

� ̜ǧɂotǓ͔̩slVnuO¡Ã�¬ÐY�

w�¯·�sYVnÒ̾p� ���ʭoŨģĆŅ

�ɻbhP}hO� ̜ǧɂsYVǹ̾tüȻ˝

�ȉ˰bhp_�OVd�tʭsYVn�̼ƶo

UkhP�
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ͨ Ȥ͞ȵȻȜǨȓȇȫɆȤȲɏȀǷȅæLƠ²ȅƔnƛ

�ƈȃȓȖŚy 

Ʀ ȤȵȻȜɘɨȅī�ȆǝÀm  600µm ǝÀ|Ʀ

10µm ǝ � a  300µm ǿ Ǥ ȕ ǝ > q ĳ � Ȇ

Si>Al>>Mg ǿǤǻǹǞɕ0.2ǝ1ǝ5ɔæLƠ²ȑM

ÕɖƦ �ȉǻǹǬÊùȅȑȅȀĢǪl°ĤǥǾǥȖȑ

ȅȅ�ĠƝǪŗȔȗǹǞÊùȅȑȅȆőƗȃǤȍȕ

ŭ�ǪȂǬȅǻȊȕȀǳǾǨȕǝĻǪmǫǬȐǬȗǤǪ

ǻǾǥȖȑȅǪlǩǻǹǞǷǦǳǹž�ǿȆǝį 1nm 

ȚA�ȀǳǾ°ÌƁȂǻǹÔŸǪŚyǱȗǹǞĢȅ

ƋǥǾǥȖȑȅȆőƗȃ×č�ȅħǪŗȔȗǹǞ2

ƏřƂƔnW¤ȹȮɒɏǿȆǝ�ùȅɇɏɇɊɍȴ

ȞȲǪ�Ř3ȃƁȂǻǾǥȖǰȀȚěǴɊɏȥùȅȹ

ȮɒɏǪŚyǱȗǹǞ 

Ʀ ȫɆȤȲɏ ST ȅī�ȆǝÀm  200µmǝÀ|Ʀ

10µmǝƦ �a 100µm ğ�ǿǤȕǝ>qĳ�Ȇǝ

Si>Mg>>Al ǿǤǻǹǞ ɕ0.2ǝ1ǝ5ɔæLƠ²ȑM

ÕɖƦ ȋȀțȁǪÿùǿǝőƗȃ�ĲȂŭ�ǪŗȔȗ

ǹǞ§mǴȖȀȫɂɏȪù�ǳșùȅÔŸȚGǻǾǥ

ȖǰȀǪ/ǩȕǝǳșȅBǱȆǝ10 nm ğ�ȅž�ȑ

ȎȔȗǹǞ2ƏřƂƔnW¤ȹȮɒɏǿȆǝ¤ȕǹ

ǹȍȗǹǳșùȅȨɂɒȴȞȲȓȕȂǻǾǥȖǰȀȚě

ǴɊɏȥùȅȹȮɒɏǪŚyǱȗǹǞ 

Ʀ æLƠ²ȃǨǥǾȆǝš²īnȅȨȞȬȃǩǩș

ȔǵȋȌA�ǿp`ǳǾǨȕǝ-ƒȆŗȔȗȂǩǻ

ǹǞ 

 

ɝɖ®±�Í�t͐ŋÑ͐ŋƀœpbntùɗɌȧ

˼ȃ 

� ®±�Í�͝ÄÐÄËÎ®�¬OłǀÀ��t

®±ʒŸ͞�ùɗbnV�®±�Ð¿ ©¬ʖȐ

ʹ�Ò¬ŋuO�¡³Ë�ƶʸŌūûȆslV

nëǹǜʖpt˖bVƕuɃVpʯX���P 

� ®±�Í��ùɗbnV�̐ĩˣ¸�ÌÂ˥

ŋtWjƗŦs͝Ôż̩͞Ȭ̘bnV�˥ŋuO

2 ɼO2 ˥ŋƜ̷̄ū̩uʗ 730t oU�p~��

� ͝2012 Ɯ ´©�Ò Ð�ÀªË�ÌtɒɌ

pƆǼƌǲ,ÓƁŪ�ÃÊʤɷ͝2011 Ɯ 12 ǰ͞͞P 

� ®±�Ð¿ ©¬ʖȐʹ�Ò¬ǹǜ̐͝ĩˣ¸

�ÌÂ͞t̄ū̩uO�¡³Ë�ƶ̐ĩˣ¸�Ì

ÂƗŦčõt 0.6͜ʂƞoU�Of�g�tǹǜ

ʖt̄ū̩pȜ̑c�pƉrṾ͎oUkhP 

� }hO2015 Ɯt̄ū̩täƺouO2010 Ɯt

730t sƄbO890t p 5 Ɯo 122͜ʂƞpr�_

p[˨̕}�nV�PǌůtʂƞpbnuO²�

¹Ë©ǹǜ�Ò¬sȒVoů\VP 

� }hO®±�Í��ùɗbnV�˥ŋtWjƗ

Ŧs͝Ôż̩͞Ȭ̘bnV�˥ŋuOÔɼÔ˥ŋ

tŮƎ PET ¾¬Ìp~���(2011 Ɯɉ ƀœƗ

Ŧtƌǲpǂɞ, Óɴ̨ʟȴɷʅǃ͝2011 Ɯ 12

ǰ͞)P 

� _t˥ŋu 2011 ƜtĔ˔̩˨̕~[ 1,000 Õ

Ƿʂƞ͝ 500 ml ƀœ* p͞a�nV�P͑ ǜɗ PET

¾¬ÌčõtĔ˔̩u 172.1 ĉǷO�¡³Ë�ƶ

PET ¾¬Ìu 7.2 ĉǷ**pa�nY�Of�g�

sƄc�ġłu 0.06͜O1.4͜oU�P 

͝*  ĴɅǛɐsYVnƀ̩tǤ˱uɃV[˶͖

ǻðOƺż̧̩Z� 500 ml pǑżbhP** Ộ

͑ǜɗïŭ�Ň�P͞  

Ʀ ÔǟOăƠ͐ŋ͝�ºËÃÐ¬͞pbnOǷ̡

ouO¼Ð¬®�¬u͐ŋˠɕȨoǡŹȲģɊs

Ǐża�nY�O̦ƶɦŚ͝ÄÐÄËÎ®�¬  ͞

Y�w��ËÐuǏżȲģɊ͝˩ȆŤȸ[Ǳ�͞

sǏża�nV�P¼Ð¬®�¬O̦ƶɦŚ͝Ä

ÐÄËÎ®�¬ O͞��ËÐsuùɗŤȸ[U�O

͐ŋxtȗŹ̩[ 0.50%ǵȷpż���nV�P

R_��͝¼Ð¬®�¬ʊ͞s͎òc�Ùȹƶt

̭ɊƶɊ̈SslVn�ŃȍsȗŹ̩[ 0.50%ǵ

ȷpż���nV� P 

×˱tɔəZ�O¼Ð¬®�¬ʊtɃȑ̭ɊY

�w®±�Í�[Ň}�hăƠ͐ŋ[ǢǷsY

Vn˥̚Ñ̒Č̄ūa�nV�ľʸƶuôVpa

�nV� PóbOǢǷsĲǜpbn̒ČbO͆

ȓ˩s̱ğʊ�˥̚b̄ūa�nV�ľʸƶ�

ņżo\rVP 

ï×�̎}XOǢǷsYVn®±�Í��Ň�

̭Ɋ�ļsc�ľʸƶpbnïØ[ʯX���P 

L Ȯŭt�ºËÃÐ¬�̉ČbĀéoùɗc

��Ò¡P 

M ǢǷsĲǜpbn̒ČbO͆ȓ˩s̄ūa�
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nV�˥ŋ�̉Čbùɗc��Ò¡P 

N ̨˕�ȁɊO͕̓ǜsìɲbnV�ŚZ�͆

ƻŗɧsļsc��Ò¡P 

Vd�t�Ò¡sYVn�ǢǷsYVnļs

c��Ò¡uf�{qŮ]urVpʯX���P 

}hOȮŭōūa�nV�ʓŚ�Ň�ăƠ͐ŋ

pbnuOʓŚ̭ɊY�w®±�Í�[ŇǱbn

V�ľʸƶ[ʯX���ăƠˤĤ͐ŋ͝�ºËÃ

Ð¬͞slVnOweb ȉʛ�ʏřtăƠˤĤ͐ŋ

ÑăƠ˥ŋt̘̄��¬ iHerb.com sYVnR¼

Ð¬®�¬Sʊt�ÒÏÒoȉʛbƸť�Ĺ̿

bhp_�O�º£ÌO̱ğOȯɌrq 16 ʃ͎

s×�ȍQrƦƽt˥ŋ[̄ūa�nV�ʠȁ

[ɻa�hP_��tăƠˤĤ͐ŋuR«¬©�

¡S�RColon cleansing͝˂ȫȭ S͞pt˴ȡo

̄ūa�nV�ĆŅ[˨Ļ^��hP 

ÔǟOFood Standards Agency ͝˓ř͞uO͐

ɗ�Í�O�Í�¼Ò¡«¬©�¡͑ǜÑ�ºË

ÃÐ¬slVnO͙Vȿƞt̬pµʚ[ȉĔa�

h_ps��OɋsŴŷsƄc�ȪƻŒ̌�˞k

nY�O6 ɼ 6 ˥ŋslVn̉ČÑùɗbrV�

WsĤˮbnV�P͝ bZbOǷťŉǭ÷ǀǧs

uO˷ƥ˥ŋuǡs Web ×t̄ūË¡¬Z�u

ĝ̻a�nV�P͞  

�

ͲͣʯƂ�

� ��}otȱ͔ǉÚs��țƶ˶͖sYVnO͐

ŋȲģɊ˩ȆtŰɄ®±�Í�oU�¼Ð�Ì

�Ë�Y�w¼Ð�Ì¸ÍÒ�slVnuOVd

�t´ÊÃÒ¦sYVn�ǉÚs̸̛bhŬĪ

u˨��dOțƶurVpʯX��hPÔǟOł

ǀÑʔ˥®±�Í�oU�¡Ã�¬Ðp�¯·�

slVnuO̾ou˖Ŭu˨��nVrV[Ò

t 	����ï×t¡Ã�¬Ð}huO
��ï×t�¯

·�ǉÚʭouǱƻrõ̧Ũģ�ɻbhPˢ͖Ɋ

̈ȱł͒ǜou͒ǜtȄ͓ûuôVpʯX��

�[OǓ͔̩tŨģù̾p� �͜ïØoU�O

õ̧Uh�t�ÎËÒǓĺu{|ŃʊoUkh

s�ZZ��dOõ̧Ũģtè̝�˺ƇbnVh

_psr�O͒ǜtňĹĦɑrqsƨ͉bnV�

ľʸƶ[ɻŎa��P�

� êƫOǉÚ�ʡʢbOʕÛtÄÐÄËÎ®�¬

̩t˭ǿpďsOč̏˾ˌœtțƶƨ͉slVn

ȉ˰�˞W_ps��OŻčoǱĦrùɗ�̝�

�×o̧˧r«Ò¦[ƭ���pʯX�P�

� }hO�¯·�Y�w¡Ã�¬Ðt̓Ÿ͌Ư̳

s��ˬƂa�hʒƩuOǯƈāuďs 10µmǿ

ǤǻǹǞÀm#Ȁ�a#ȆǝƠ²ȀȅæLȃȓȕ��

ǳǾǨȕǝ©íȃȓȕĪĖǱȗȖȀľǧȔȗǹǞ+�ȃ

ȤȵȻȜȓȕȑȫɆȤȲɏȅ´Ǫǝ|Ǳǥ&OȃǤǻǹ

Ǫǝš²ȃȓǻǾȑ�ǪǤȖȀľǧȔȗǹǞȍǹǝȤȵ

ȻȜȆ�ùȃƁȂǻǹÊùÔŸȚěǳǝȫɆȤȲɏȆ

ȫɂɏȪùȅÔŸȚǳǹ|bÿùÔŸȚěǳǾǨȕǝ

ǷȅhÔŸȅBǱȆǝ° nm~10nm ǿǤǻǹǞǱȔ

ȃǝȤȵȻȜȆĻǪȐǬȗǤǪȖÔŸǪŚyǱȗǾǨ

ȕǝŌǥėõȑPȍȗȖȀľǧȔȗǹǞ 

Ʀ �Wtµǳǹ>qĳ�ȅÑŝǿȆǝȤȵȻȜȆȦȞ

ıȃǼǥǿȜɋɄȵȟɅǪlǬǝȫɆȤȲɏȆȦȞıȃ

ǼǥǿɃȤȶȩȟɅǪlǬPȍȗǾǨȕǝĳ�ȃżǥ

ǪŗȔȗǹǞ 

Ʀ ®±�Í�t͐ŋÑ͐ŋƀœpbntùɗɌ

ȧ˼ȃs��OƞTȃ�ĄǱȗǾǥȖȢȫȸɊȜ�

ů=ŒȼȝɋɅȅǦǺǝȴȷȤɌȞǪ�ĄǱȗǾǥȖŔ

Tȅ6LȆ ƯƬƱƧğ�Ȁ¬sǱȗȖǞƦ

ŔTȃ�ĄǱȗȖȴȷȤɌȞȆ ưɬƳǕǒƧğ�Ȁľǧ

ȔȗȖǹȐǝȴȷȤɌȞȅp`ƃȀǳǾȆǱȔȃ�Ǭ

ƮƬƮưƴɬƮƬƮƴƳƧɕƯƲƬƴɬƱƴƬƳƦ ǒɖğ�Ȁ¬sǱȗȖǞȍ

ǹǝǰǰǿȆȢȫȸɊȜ�ů=ŒȼȝɋɅȚÜƒXȀǳ

ǹ6LȚ¬sǳǾǥȖǹȐǝƞT=Œ+�ȚÜƒX

ȀǳǹȀǫȆǝǱȔȃȴȷȤɌȞǪ�ĄǱȗǾǥȖŔT

ȅ6LȆ�ǬȂȖȀľǧȔȗȖǞƦ

Ɵ²Ą Ƽƺƾ ɁȲɋɕƯƵưƬƯ )ÆɖȅǦǺǝȴȷȤɌȞ

Ǫ�ĄǱȗǾǥȖ Ƽƺƾ ɁȲɋȅ6LɕƯƪƮƮƮ �ÆɖȆ

ƮƬƮƴɔğ�ȀľǧȔȗȖƦ ǞǱȔȃǝƯ Æ�ȕȅȸɊȜ

ÇǪ ƱǕǒƧǿǤȖǞȂǨǝȸɊȜÇȃPȍȗȖȴȷȤɌ

ȞȆ�ţǿǤȖǞȴȷȤɌȞǪ�ĄǱȗǾǥȖ Ƽƺƾ Ɂ

Ȳɋȅ Ư Æ�ȕȅƁƃȚ ưƲǆ Ȁ�sǴȖȀƦ ǝƯ Æ�ȕ

ȅȸɊȜÇȆ ƮƬƵưǆǝƯƪƮƮƮ �Æǿ ƵƬưƦ ǒ Ȁ¬sǱȗǝ

ȴȷȤɌȞȆȸɊȜÇȅ,°ȅǹȐǝǷȗȔ��ȅƃ
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ȀȂȖǞƦ

ɎȞɏȅèî5ȀǳǾȿɏȲȴȞȲǪ�ĄǱȗǾǨȕǝ

ȴȷȤɌȞǪPȍȗǾǥȖȀŗȔȗȖǞǰȅ�Ą´â

ǿȆŔŸ�ğǿȿɏȲȴȞȲȆƐDǱȗǝȍǹƞTŐ

ĂâȃǨǥǾ ƮƬƳƮƧÅêȅÛpüȀǴȖ�ĄcëǪ

ǤȖǹȐǝɎȞɏȃǨǥǾȴȷȤɌȞȃ½ƕǱȗȖJ

Ł�Ȇ�ǥȀŗȔȗȖǞƦ

ȍǹǝ�ŞȅȓǦȂƞTŐĂâȅcëǪǤȖǹȐǝ

¶ÆȃǨǥǾȆƞTȃ�ĄǴȖǰȀȆþ»ñǿYƓ

ȀŗȔȗǾǨȕƦ ǝÏơœ9ƞTɕȨȾɊɆɏȲɖǿȴȷ

ȤɌȞȃ½ƕǱȗȖJŁ�Ȇ�ǥȀľǧȔȗȖǞ�ǳǝ

åkȃǨǥǾĬ^ɕòØƅ÷ɖȚĄǥǹÏơœ9ƞ

TɕȨȾɊɆɏȲɖȆŪjǱȗǾǨȕ!ű*ǪJŁǿ

ǤȖǰȀȃć�Ǫ�ŖǿǤȖǞƦ

ŲōȃǨǥǾǝȴȷȤɌȞȆȼɍȜȽɋŔ5ȅgĬ

5ȀǳǾ�ĄǱȗǾǥȖǞȲȰȾȩȠȜȅŔTȆ�ƌ

ƳƮɬƴƮǒ ǪŪjǱȗǾǥȖƦ Ǟ�� ưƲ ��ȅ¶Æ]

,ȃǨǮȖŲōȅ.ŊƃȆ ƯƷƵƪƮƱƲǒ ǿǤȖǰȀȀǝ

�ĜTȅŪjƃȚƉȎǝȴȷȤɌȞǪ�ƌ ƯƮƮǒ �Ą

ǱȗȖȀŗġȑǻǹȀǳǾȑǝ+�ȅį ƮƬƮƳɔğ�ȅ

�ĄùáȀŗȔȗȖǞ�´ǝȴȷȤɌȞɕĭŔȿɏȲȴ

ȞȲɖȆgĬ5ȀǳǾ ƮƬƯɬƯƬƮǕǒɔğ��ĄǱȗǝ�

� Ưƴ �ȅȼɍȜȽɋŔ5ȅ.ŊƃȆį ƯƮƪƮƮƮǒ ȀǱ

ȗǾǥȖɕþ`ȅȼɍȜȽɋŔ5ȅ.ŊƃȆ�¹ǿ

ǤȖɖƦ ǞǰȗȓȕǝƯƮɬƯƮƮǒ ğ�ȅ�ĄǪ¬sǱȗȖ

ǹȐǝ�ŞȅŗġȑȕƃǪœ�ǱȗȖȀľǧȔȗȖǞƦ

Ʀ

ǢEľ±ûĦǣƦ

ɓÉɌɊȨɒȯȭɏȮɒƪƦȢȫȸɊȜ�ɑ ƣ�Ç²ȅ³}ƋɕƯƷƷƵ

�ɖƦ

ɓÉɌɊȨɒȯȭɏȮɒƪƦȢȫȸɊȜ���¡ŏɕưƮƮƴ �ɖƦ

ŋňƦ��ƪƦØŁ�=ŒȅcĚȀtŮƪƦ¶0�Ò³ŀĜɕưƮƯƯ �ɖƦ

ưƮƯư �ȹȰȦɒȪɏȥɃȱɊȜɋȅþùȀ{È}ÃƪƦɓxiȣɆɉĹ

ĕɕưƮƯƯ �ɖƦ

ưƮƯư �Ʀ ȾɉȫȯȰȤȼȝɋɅɑȩɒȲȅþùȀ{È}ÃƪɓxiȣɆɉ

ĹĕɕưƮƯư � ƶ ÁɖƦ

ưƮƯƯ �öƦvV�eȅ}ÃȀ�ĈƪƦɓĒƂĴéĕģ ɕưƮƯƯ � Ưư

ÁɖƦ

ƞTŐĂâǝƞTç8÷ɊȫȲƦ

ǇǒǒǏƸƭƭǕǕǕƬǌǇǋǕƬǆǎƬǉǏƭǑǄǈǑǀǊǓǍǈǒǑǓǈǒǄƭǁǓǍǗǀƭǊǄǍǊǎǓƿǈǐǗǎǓƭǑǇǎǊǓǇǈ

ǍƭǑǗǎǊǓǒǄǍƭǈǍǃǄǖƬǇǒǌƦ

ƻǎǎǃƦƽǒǀǍǃǀǐǃǑƦƹǆǄǍǂǗƦ ɕŉ]ɖ

ǇǒǒǏƸƭƭǕǕǕƬǅǎǎǃƬǆǎǔƬǓǊƭǍǄǕǑƫǓǏǃǀǒǄǑƭǍǄǕǑƭưƮƯưƭǀǓǆƭǂǋǀǗƫǕ

ǀǐǍǈǍǆƦ

Ųō�Ò�ƦĶŜƦŲō��.ŊtļƪƦ

ǇǒǒǏƸƭƭǕǕǕƬǉǂǏǀƬǎǐƬǉǏƭǋǀǁǎƭǃǀǒǀƬǇǒǌǋƦ

�

ͳͣʠ˽�

� ¼Ð�Ì¸ÍÒ�Y�w¼Ð�Ì�Ë�sl

VnuO͐ŋȲģɊtțƶ˶͖pbnǯ͙ɗ̩o

U�ͪ͜�ǉÚbhÊ©¬�ɗVh�
��̷̜ǉ

Ú˶͖sYVnțƶǃ˨�ɻadO}hOʞʩx

t�ÌÁ¯�Ât˘ʄ�ɹ˹a�rZkhåZ

�O˝ȯʼ̸̵�ʵɪt̘̞ƶ�ȉ˰c�Ʋ˧u

rVpĘǝa�hPǷ˶͖ǻðØsY^�Ƀțƶ

̩͝$%��"͞ù̾p�s ��	͜͝¼Ð�Ì¸ÍÒ

�t̾ͭ�	
�5�95�2/FÒͭ�����5�95�2/FO¼

Ð�Ì�Ë�t̾ͭ���
�5�95�2/FÒͭ�����

5�95�2/F͞pĘǝbhP�

� ¡Ã�¬Ðp�¯·�slVnuO×˱t � ğ

puɠr�ƨ͉�ɻcľʸƶ[ɻŎa�hP�

� �¯·�Y�w¡Ã�¬ÐtǯƈʒŸtʒƩ

u 10µm ğ�ǿǤȖǪǝǷȗǸȗǪǝ° nm~10nm 

ȅ�ù�hùȅÔŸ÷ǿǤȖǰȀǪęŤǱȗǹǞȍ

ǹǝǰȅ�ǼȅȴȷȤɌȞȃPȍȗȖ>qĳ�ȃȆż

ǥǪȎȔȗǹǞ 

Ʀ �� ưƲ ��ȆǝȴȷȤɌȞȅƞTɑƞTvV/Ƃ

ȃǨǮȖ�Ąt�ȅ+�(Ț¢ǴȖǹȐȃǝȴȷ

ȤɌȞȅĴI½ƕȅt�ȚǱȔȃĭ�ƥǬēȖǹȐȅ

ų8�dȚFƒɑśËǳǹǞƞT=ŒȀǳǾ�ĄǱȗ

ǾǥȖȢȫȸɊȜ�ů=ŒȼȝɋɅȅǦǺǝȴȷȤɌȞ

Ǫ�ĄǱȗǾǥȖŔTȅ6LȆ ƯƬƱƧğ�ǿǤȕǝƟ

²Ą Ƽƺƾ ɁȲɋɕƯƵưƬƯ )ÆɖȅǦǺǝȴȷȤɌȞǪ�
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Ǔ͔̩tŨģù̾p� �͜ïØoU�Oõ̧Uh�t�ÎËÒǓĺu{|ŃʊoUkhs�ZZ

��dOõ̧Ũģtè̝�˺ƇbnVh_psr�O͒ǜtňĹĦɑrqsƨ͉bnV�ľʸƶ[

ɻŎa��PêƫOǉÚ�ʡʢbOč̏˾ˌœtțƶƨ͉slVnȉ˰�˞W_ps��OŻčo

ǱĦrùɗ�̝��×o̧˧r«Ò¦[ƭ���pʯX�P�

�

ͯͣɷʅɫɧ�

� ®±ÀªË�Ìt͐ŋ�͐ŋƀœĩˣxtƴ

ɗpbnuO�Ë�O̮�ɃȑƯʒŸO®±�Í

�Oɦ̪®±�Î�rq[ɒŜùɗa�nV�P

ftWjO®±�Í�uřđoƜ̷ ��	 ¬Ðùɗ

a�nV�pťŉa�nY�O̮͠ɃȑƯʒŸt

Ɯ̷ �	 ¬Ð���ùɗ̩�ŮV[ftțƶƨ͉

slVntƸťu̹��nV�PǷɷʅouO®

±�Í�tțƶƨ͉slVnÊ©¬ 
� ̷̜ĸƮ

ǉÚ˶͖�ŽǠb�$%��"�t˲ż�Y_rW_p

�ɫɧpbnV�P�

�

ͰͣɷʅǟȨ�

ͦ͞ŰɄ®±�Í�tțƶ˶͖�

� �� ƜƞsOʒŸ��¢tɠr�ÄÐÄËÎ®�

¬�Üǀĕpc�¼Ð�Ì¸ÍÒ�Y�w¼Ð

�Ì�Ë�slVnO͏ǘ�ǯƈ̹sǈX�h�O

	�	O	��O
O�͜tɗ̩oŤɺ͒ǜpȱłb½

Í©¬ɌsbhŘƦ͒ǜ�O�� ̀̾Ê©¬Łʭ


	 īs 
� ̷̜ǉÚbhP� ƜƞuOǐĺbhȉ



 

� � 10�

õ�ɗVnO˝ȯźɧȉȃslVnuOŮ͊ɫˍ

Ĩ˝ɓ˯ǚˣʫ͝K-4500ͮSysmexOĐƟ͞�ɗ

VnOɦ˝ɓǚ͝WBC O̊͞˝ɓǚ͝RBC O͞»

Ä�Î¶Ð̩͝ HGB O͞»À¬�Ë©¬ā͝ HCT O͞

ƛş̊˝ɓƀʄ͝MCV O͞ƛş̊˝ɓ˝ˑʚ̩

͝MCH O͞ƛş̊˝ɓ˝ˑʚȿƞ͝MCHC͞Y�

w˝ƈǾǚ͝PLT͞�ȶżbhP˝ȳt˝ȯɕĪ

źȉȃpbnOʤ˛ɦ̈͝ TP O͞�Ì¹ÁÐ͝ Alb O͞

¬Ë�Ë£Ë͝ TG O͞ʤ�Í¡ªÎÒÌ͝ T-Cho O͞

Ƌʚʇʚ͝BUN O͞�Í�¨¯Ð͝Cre O͞®¬Ë

�Â͝Na O͞ŧʚ͝Cl O͞�Ë�Â͝K O͞�Ì�

�Â͝Ca O͞ɃȑËÐ͝IP O͞�¡´Ê�Ð̦�Á

±¬ÊÐ¡¸�ÊÒ¤͝AST O͞�Ê¯Ð�Á±

¬ÊÐ¡¸�ÊÒ¤͝ALT O͞�Ì�Ë¸�¡¸

�¦Ò¤͝ALP O͞Y�wJ-�Ì¦ÁÌ¬ÊÐ¡

zº¨§Ò¤͝JGTP͞�ȶżc�pp�sOˌ

œ̧̩ȶż�ŽǠbhʼO̫ ˄O̡ OƱˌO̔ ˌO

ʱˌOĠʾOʾ ˌOʔƓY�wİƓsģXO͛ ˀO

ɱɓY�w²Ò§Ò˄OÖĶɽʟOØšõO̒ ͘O

ɚɌ˄Y�w×ɨƈõOȞʌOʷ̣ůĨʺOŏȯ

˄OˎO̟͐OʳOĭæǏ˂Oʆ˂Oŕ˂Oɬ˂O

ʠ˂Oɭ˂O˂̷ˈËÐ´ʍOˋˌOʔƓ×õO

Ğʈ˄OʔŔOƋ̟ɓ˄OŸſOˉOˆʶOů˅

ʋOŠ͗ɽʟOɨˇOá˄O͗ Y�w͗͘͝ ʷ͗O

ů˅͗͞�ʜĖbOƙȨsƬkn´Ê¸�Ðsĩ

ţƫO»À¬��ËÐÑ�� ÐȂˑȎǷ�÷˥

bƄɅʭp͙ɗ̩ʭslVnɢɔʞʩźɧȉȃ

�˞khP�

ͧ͞łǀ®±�Í�tțƶ˶͖ 

� êƫùɗtǌů[˨̕}��®±�Í�pb

nO��ŻżɧÑşÔrɊƶ�ɻcʔ˥ɊpʯX

��� 2ʃtłǀY�wʔ˥®±�Í�slVn

�Ê©¬ 
� ̷̜ĸƮǉÚ˶͖�ŽǠbnV�P�  

� R�¯·�SuOŰɄ¼Ð¬®�¬͝ÄÐÄË

Î®�¬ŇǱɑ �	ͺ�	�͞�ʐɸbhƫOɶ˓O

̴ɶOI��Ë¡¬³Ê�¬ʊtÙʘɊ�̻ĳb

nOÄÐÄËÎ®�¬ŇǱɑ 
		�sʔ˥˥̚bh

®±�Í�oU�PR¡Ã�¬ÐSuOłǀɃȑ

͙̈ĕŸoU�OʘʑĪźĲǜt #5���:��(7 ʊ

tɃȑĪłɊ��łǀa�hʘɦˑ�Î�ƶ

Ňȟ��̦ŧoU�Pıaʗ 
�<;Oƚ͝ ĵu̴a͞

[ʗ �	�<; tǾɌʠǪpa�nY�O®±�Í�

pbnǅ��nV�P_tR¡Ã�¬ÐSuŰɄ

ʓŚĲǜəǼourVh�O�Ê¡̈Oɲˑ̪ƍ

̦ĪɊOʿȈ̈rqtŚũÛŲ́ɊtȱČ[r]O

R�¯·�Stɒɗ̗͝úXvOĩˣƀœǹOɇ

ǜ̓ȣ³©��Ò¬OǝɆǹÑÙɇǹ͞ïŭs�

Ěɗo\�pa�nV�P�

� ¡Ã�¬Ð}hu�¯·�� 	��O
O�͜tɗ

̩oŤɺ͒ǜpȱłb½Í©¬ɌsbhŘƦ͒

ǜ�O�� ̀̾Ê©¬Łʭ 
	 īsǉÚc�Pǉ

Úǳ̷ÛOÔˏɌƽY�wȕçĨɊtǱɃ�ȚǢ

ˬƂbOõ̧Y�wǓ͔̩�̜ 1 ŕȶżc�P

ʟ ̞ Û O Ł ʭ ͪ ī s l V n O Single Slide 

Professional Kit͝Cenogenics Corporation, NJ, USA͞

�ɗVnOüȻ˝�ȉ˰c�PĨɊuOǉÚǳ̷

ʝãƫsOȰ͚̥Øo̶˃bO˃̣ůĨʺZ�ǐ

˝�˞VO˝ȯźɧȉȃO˝ȯɕĪźȉȃOÜ˧

ˌœ̧̩Y�wč̏˾ˌœtɢɔʞʩźɧȉʛ

�˞WP 

� ͝Ăɔ͇xt̤ƾ͞�

� ĨɊtǚuǯƈ̹spq�OŽ͖uOřʈĬ˙

ŋ͐ŋˠɕɷʅǃtŽ͖ĨɊĺ�ǅV˩żsŤ

m\ĨɊt˒ɣ�ǯƈ̹pc��Ws̤ƾbn

˞WP�

�

ͱͣɷʅʠȁ�

ͦ͞ŰɄ®±�Í�tțƶ˶͖�

� ¼Ð�Ì¸ÍÒ�Y�w¼Ð�Ì�Ë�t 
�

̷̜ǉÚ˶͖ouOÔˏɌƽOõ̧���75��
�Ũ

ģs˖Ŭur]OǓ͔̩��)/0:3�
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Fig. 1 Body weight curves of F344 rats fed diet containing  

Bengel-clea or Bengel-flake for 13 weeks 
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Fig. 2 Body weight curves of F344 rats fed diet containing  

sumecton or knipia for 8 weeks
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!"#$%&'(&)*+",&-%.+/0&12&3455&*"06&2%7&7.%0&81,0".,.,+&9%,+%$:8$%"&1*&9%,+%$:2$";%&21*&<4&-%%;6&=&>"$%!

Treatment Control 
9%,+%$:8$%"! 9%,+%$:2$";%!

?(?5&@! ?('&@! <&@! A&@! ?(?5&@! ?('&@! <&@! A&@!

No. of animals 10 10 10 10 10 10 10 10 10 

Body weight (g) 319  ± 18.8  326  ± 20.8  329  ± 12.2  333  ± 11.6  333  ± 10.1  333  ± 15.3  332  ± 11.7  329  ± 11.5  329  ± 10.4  

  Absolute 

Brain (g) 2.00  ± 0.04  1.99  ± 0.06  1.98  ± 0.05  1.98  ± 0.03  2.01  ± 0.05  1.99  ± 0.03  2.00  ± 0.04  2.00  ± 0.03  1.97  ± 0.07  

Thymus (g) 0.21  ± 0.05  0.22  ± 0.02  0.22  ± 0.03  0.22  ± 0.02  0.22  ± 0.04  0.22  ± 0.03  0.23  ± 0.02  0.21  ± 0.02  0.20  ± 0.01  

Lungs (g) 0.96  ± 0.11  0.94  ± 0.14  0.95  ± 0.09  0.99  ± 0.09  1.02  ± 0.07  0.93  ± 0.07  0.97  ± 0.10  0.97  ± 0.10  1.04  ± 0.10  

Heart (g) 0.93  ± 0.07  0.94  ± 0.08  0.95  ± 0.03  0.95  ± 0.06  0.94  ± 0.04  0.96  ± 0.03  0.95  ± 0.05  0.96  ± 0.04  0.96  ± 0.06  

Spleen (g) 0.60  ± 0.04  0.63  ± 0.05  0.62  ± 0.04  0.65  ± 0.08  B! 0.64  ± 0.04  0.65  ± 0.03  0.63  ± 0.03  0.63  ± 0.04  0.64  ± 0.02  

Liver (g) 7.71  ± 0.47  7.80  ± 0.41  7.86  ± 0.39  7.96  ± 0.44  7.90  ± 0.32  8.07  ± 0.50  7.96  ± 0.36  7.88  ± 0.43  8.09  ± 0.31  

Adrenals (g) 0.04  ± 0.00  0.04  ± 0.00  0.04  ± 0.00  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.00  0.04  ± 0.01  0.04  ± 0.00  0.04  ± 0.00  

Kidneys (g) 1.90  ± 0.13  1.90  ± 0.11  1.91  ± 0.05  1.93  ± 0.09  2.02  ± 0.15  1.95  ± 0.10  1.98  ± 0.08  2.02  ± 0.10  B! 1.98  ± 0.06  

Gnads (g) 3.12  ± 0.14  3.03  ± 0.16  3.09  ± 0.12  3.11  ± 0.14  3.15  ± 0.09  3.07  ± 0.12  3.08  ± 0.08  3.12  ± 0.12  3.07  ± 0.10  

  Relative  

Brain (g%) 0.63  ± 0.03  0.61  ± 0.03  0.61  ± 0.03  0.60  ± 0.02  0.60  ± 0.02  0.60  ± 0.03  0.60  ± 0.03  0.61  ± 0.02  0.60  ± 0.02  

Thymus (g%) 0.07  ± 0.01  0.07  ± 0.01  0.07  ± 0.01  0.07  ± 0.01  0.07  ± 0.01  0.06  ± 0.01  0.07  ± 0.01  0.06  ± 0.00  0.06  ± 0.00  

Lungs (g%) 0.30  ± 0.04  0.29  ± 0.04  0.29  ± 0.02  0.30  ± 0.03  0.31  ± 0.02  0.28  ± 0.01  0.29  ± 0.03  0.30  ± 0.03  0.32  ± 0.04  

Heart (g%) 0.29  ± 0.01  0.29  ± 0.01  0.29  ± 0.01  0.28  ± 0.02  0.28  ± 0.01  0.29  ± 0.01  0.29  ± 0.02  0.29  ± 0.01  0.29  ± 0.02  

Spleen (g%) 0.19  ± 0.01  0.19  ± 0.01  0.19  ± 0.01  0.20  ± 0.03  0.19  ± 0.01  0.19  ± 0.01  0.19  ± 0.01  0.19  ± 0.01  0.19  ± 0.01  

Liver (g%) 2.42  ± 0.08  2.39  ± 0.05  2.39  ± 0.07  2.39  ± 0.08  2.37  ± 0.04  2.42  ± 0.07  2.40  ± 0.06  2.40  ± 0.11  2.46  ± 0.04  

Adrenals (g%) 0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  0.01  ± 0.00  

Kidneys (g%) 0.60  ± 0.02  0.58  ± 0.02  0.58  ± 0.01  0.58  ± 0.01  0.61  ± 0.04  0.59  ± 0.02  0.60  ± 0.02  0.62  ± 0.03  0.60  ± 0.03  

Gnads (g%) 0.98  ± 0.04  0.93  ± 0.04  0.94  ± 0.06  0.93  ± 0.03  0.95  ± 0.04  0.92  ± 0.04  0.93  ± 0.04  0.95  ± 0.05  0.93  ± 0.04  

Each value represents the mean ± SD.C!

*, **: Significantly different from control v.s. administered group at p < 0.05 and p < 0.01, respectively 

!"#$%&'(&)*+",&-%.+/0&12&3'44&*"05&2%6&6.%0&71,0".,.,+&8%,+%$97$%"&1*&8%,+%$92$":%&&21*&;'&-%%:5&<&2%="$%>!

Treatment Control 

8%,+%$97$%"! 8%,+%$92$":%!

?(?4&@! ?(A&@! ;&@! B&@! ?(?4&@! ?(A&@! ;&@! B&@!

No. of animals 10 10 10 10 10 10 10 10 10 

Body weight (g) 178.1  ± 4.0  176.9  ± 5.1  180.6  ± 7.3  177.4  ± 10.5  181.5  ± 5.3  177.7  ± 4.7  177.1  ± 5.5  176.8  ± 8.1  177.2  ± 7.2  

  Absolute 

Brain (g) 1.81  ± 0.03  1.81  ± 0.04  1.81  ± 0.05  1.78  ± 0.05  1.80  ± 0.04  1.81  ± 0.05  1.81  ± 0.04  1.82  ± 0.04  1.78  ± 0.08  

Thymus (g) 0.17  ± 0.01  0.17  ± 0.01  0.16  ± 0.02  0.17  ± 0.02  0.17  ± 0.03  0.17  ± 0.02  0.16  ± 0.03  0.17  ± 0.02  0.16  ± 0.02  

Lungs (g) 0.69  ± 0.05  0.66  ± 0.06  0.69  ± 0.07  0.68  ± 0.10  0.71  ± 0.07  0.66  ± 0.04  0.71  ± 0.07  0.68  ± 0.05  0.67  ± 0.08  

Heart (g) 0.57  ± 0.03  0.56  ± 0.04  0.59  ± 0.03  0.58  ± 0.04  0.60  ± 0.04  0.58  ± 0.04  0.58  ± 0.04  0.58  ± 0.05  0.58  ± 0.03  

Spleen (g) 0.39  ± 0.02  0.38  ± 0.02  0.40  ± 0.02  0.39  ± 0.03  0.41  ± 0.03  0.40  ± 0.02  0.39  ± 0.02  0.39  ± 0.03  0.39  ± 0.02  

Liver (g) 3.96  ± 0.21  3.86  ± 0.18  4.00  ± 0.16  3.97  ± 0.23  4.04  ± 0.23  3.93  ± 0.20  3.91  ± 0.08  3.94  ± 0.26  3.94  ± 0.20  

Adrenals (g) 0.04  ± 0.01  0.04  ± 0.00  0.04  ± 0.00  0.05  ± 0.01  0.04  ± 0.00  0.04  ± 0.00  0.04  ± 0.00  0.04  ± 0.00  0.04  ± 0.00  

Kidneys (g) 1.16  ± 0.06  1.15  ± 0.05  1.15  ± 0.04  1.15  ± 0.08  1.14  ± 0.05  1.11  ± 0.07  1.13  ± 0.06  1.13  ± 0.07  1.13  ± 0.07  

Gnads (g) 0.05  ± 0.01  0.06  ± 0.02  0.06  ± 0.01  0.05  ± 0.01  0.05  ± 0.01  0.06  ± 0.00  0.05  ± 0.00  0.05  ± 0.01  0.05  ± 0.00  

  Relative  

Brain (g%) 1.02  ± 0.03  1.02  ± 0.03  1.00  ± 0.05  1.00  ± 0.05  0.99  ± 0.04  1.02  ± 0.03  1.02  ± 0.02  1.03  ± 0.03  1.01  ± 0.05  

Thymus (g%) 0.10  ± 0.01  0.09  ± 0.01  0.09  ± 0.01  0.10  ± 0.01  0.09  ± 0.01  0.10  ± 0.01  0.09  ± 0.01  0.10  ± 0.01  0.09  ± 0.01  

Lungs (g%) 0.39  ± 0.03  0.38  ± 0.03  0.39  ± 0.05  0.38  ± 0.04  0.39  ± 0.03  0.37  ± 0.02  0.40  ± 0.03  0.39  ± 0.03  0.38  ± 0.04  

Heart (g%) 0.32  ± 0.02  0.32  ± 0.02  0.33  ± 0.02  0.32  ± 0.01  0.33  ± 0.02  0.33  ± 0.02  0.33  ± 0.02  0.33  ± 0.02  0.33  ± 0.01  

Spleen (g%) 0.22  ± 0.01  0.22  ± 0.01  0.22  ± 0.01  0.22  ± 0.01  0.22  ± 0.02  0.23  ± 0.01  0.22  ± 0.01  0.22  ± 0.01  0.22  ± 0.01  

Liver (g%) 2.22  ± 0.10  2.18  ± 0.11  2.22  ± 0.08  2.24  ± 0.08  2.23  ± 0.14  2.21  ± 0.06  2.21  ± 0.08  2.22  ± 0.08  2.22  ± 0.08  

Adrenals (g%) 0.02  ± 0.00  0.02  ± 0.00  0.02  ± 0.00  0.03  ± 0.00  0.02  ± 0.00  0.02  ± 0.00  0.02  ± 0.00  0.02  ± 0.00  0.02  ± 0.00  

Kidneys (g%) 0.65  ± 0.03  0.65  ± 0.03  0.64  ± 0.03  0.65  ± 0.02  0.63  ± 0.04  0.62  ± 0.03  0.64  ± 0.03  0.64  ± 0.02  0.64  ± 0.03  

Gnads (g%) 0.03  ± 0.01  0.03  ± 0.01  0.03  ± 0.00  0.03  ± 0.00  0.03  ± 0.00  0.03  ± 0.00  0.03  ± 0.00  0.03  ± 0.01  0.03  ± 0.00  

Each value represents the mean ± SD. 

*, **: Significantly different from control v.s. administered group at p < 0.05 and p < 0.01, respectively 
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Table 4. Hematology date of male F344 rats fed diet containing Bengel-clea or Bengel-flake for 13 weeks 

Treatment Control 
Bengel-clea  Bengel-flake  

0.04% 0.20% 1% 5% 0.04% 0.20% 1% 5% 

No. of animals 10 10 10 10 10 10 10 10 10 

!!WBC (x102/µl) 41  ± 11  49  ± 9  45  ± 8  45  ± 8  59  ± 11** 49  ± 11  44  ± 7  49  ± 5  53  ± 11* 

!!RBC (x104/µl) 956  ± 63  955  ± 56  928  ± 35  908  ± 104  933  ± 72  972  ± 48  973  ± 36  970  ± 45  939  ± 69  

!!HGB (g/dL) 16.2  ± 0.9  16.4  ± 0.7  16.1  ± 0.3  15.6  ± 1.9  16.3  ± 1.6  16.5  ± 0.5  16.6  ± 0.6  17.0  ± 0.4  16.5  ± 1.1  

!!HCT (%) 51.0  ± 2.9  50.7  ± 2.7  49.3  ± 1.8  48.3  ± 5.5  49.8  ± 3.7  51.5  ± 2.1  51.3  ± 1.9  51.4  ± 2.4  49.9  ± 3.3  

!!MCV (fL) 53.4  ± 0.7  53.1  ± 0.4  53.1  ± 0.6  53.1  ± 0.7  53.5  ± 0.5  53.0  ± 0.6  52.8  ± 0.6  53.0  ± 0.4  53.1  ± 0.6  

!!MCH (pg) 17.0  ± 0.6  17.2  ± 0.4  17.3  ± 0.4  17.2  ± 0.3  17.5  ± 0.5  17.0  ± 0.5  17.0  ± 0.5  17.6  ± 0.6* 17.6  ± 0.3* 

!!MCHC (g/dL) 31.8  ± 0.7  32.4  ± 0.7  32.6  ± 0.8  32.3  ± 0.9  32.7  ± 1.0  32.2  ± 0.7  32.3  ± 0.7  33.2  ± 1.0** 33.1  ± 0.5** 

!!PLT (x104/µl) 68.1  ± 17.1  75.3  ± 10.6  78.0  ± 4.8  73.0  ± 9.4  73.2  ± 10.6  76.5  ± 6.0  77.6  ± 3.3  81.9  ± 5.8** 80.5  ± 8.1* 

Differential counts (%) 

!!Band form 

neutrophils 
0.2  ± 0.3  0.2  ± 0.3  0.1  ± 0.2  0.1  ± 0.2  0.2  ± 0.3  0.1  ± 0.2  0.3  ± 0.4  0.2  ± 0.3  0.1  ± 0.2  

!!Segmented 

neutrophils 
24.9  ± 6.4  24.5  ± 3.1  28.4  ± 7.4  25.2  ± 5.0  25.8  ± 6.5  27.2  ± 6.3  26.5  ± 7.1  27.3  ± 5.7  25.4  ± 2.7  

!!Eosinophils 1.0  ± 0.8  1.6  ± 1.2  1.4  ± 0.8  1.4  ± 0.7  0.9  ± 0.6  1.3  ± 0.8  1.3  ± 0.8  1.0  ± 1.0  1.1  ± 0.8  

!!Basophils 0 0 0 0 0 0 0 0 0 

!!Lymphocytes 73.5  ± 5.8  73.6  ± 2.8  69.6  ± 7.4  73.0  ± 5.1  72.5  ± 6.4  70.9  ± 6.5  71.3  ± 7.2  71.4  ± 5.4  73.2  ± 3.3  

!!Monocytes 0.5  ± 0.7  0.2  ± 0.3  0.6  ± 0.6  0.4  ± 0.5  0.6  ± 0.6  0.6  ± 0.8  0.6  ± 0.8  0.3  ± 0.4  0.3  ± 0.5  

!!Reticulocytes 0 0 0 0 0 0 0.1  ± 0.3  0 0.1  ± 0.3  

Each value represents the mean ± SD. 

", **: Significantly different from the control at p < 0.05 and p < 0.01, respectively 
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Table 6. Biochemical changes of male F344 rats fed diet containig Bengel-clea or Bengel-flake for 13 weeks!!

Treatment Control 
Bengel-clea !! Bengel-flake  

0.04% 0.20% 1% 5% 0.04% 0.20% 1% 5% 

No. of animals 10 10 10 10 10 10 10 10 10 

TP g/dL 6.7  ± 0.2  6.6  ± 0.2  6.6  ± 0.2  6.6  ± 0.2  6.5  ± 0.1  6.6  ± 0.2  6.6  ± 0.1  6.5  ± 0.3  6.6  ± 0.3  

Alb g/dL 1.9  ± 0.1  1.9  ± 0.2  1.9  ± 0.1  1.8  ± 0.2  1.9  ± 0.1  2.0  ± 0.1  2.0  ± 0.1  2.0  ± 0.2  2.0  ± 0.1  

A/G 4.4  ± 0.1  4.3  ± 0.1  4.3  ± 0.1  4.3  ± 0.2  4.3  ± 0.1  4.3  ± 0.1  4.4  ± 0.1  4.3  ± 0.1  4.3  ± 0.2  

Bil mg/dL 0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.01  0.04  ± 0.00  

Gluco

se mg/dL 
170  ± 8  163  ± 18  162  ± 11  167  ± 17  169  ± 31  168  ± 17  158  ± 14  156  ± 27  164  ± 11  

TG mg/dL 135  ± 30  123  ± 24  124  ± 28  120  ± 25  96  ± 15 * 121  ± 28  114  ± 23  111  ± 50  139  ± 25  

T-Cho mg/dL 68  ± 6  67  ± 4  70  ± 4  67  ± 4  66  ± 4  66  ± 6  68  ± 4  65  ± 5  66  ± 4  

BUN mg/dL 24  ± 3  22  ± 2  21  ± 2 * 22  ± 2  22  ± 2  23  ± 2  22  ± 2  22  ± 3  24  ± 3  

Cre mg/dL 0.30  ± 0.02  0.31  ± 0.03  0.29  ± 0.01  0.31  ± 0.01  0.29  ± 0.02  0.31  ± 0.01  0.31  ± 0.02  0.30  ± 0.04  0.30  ± 0.03  

Na mEQ/L 145  ± 1  145  ± 0  145  ± 1  145  ± 1  144  ± 1  145  ± 1  145  ± 1  144  ± 1  144  ± 1 * 

Cl mEQ/L 105  ± 1  105  ± 1  104  ± 1  105  ± 1  104  ± 1  104  ± 1  104  ± 1  104  ± 1  104  ± 2 * 

K mEQ/L 4.5  ± 0.1  4.6  ± 0.2  4.5  ± 0.1  4.5  ± 0.1  4.6  ± 0.2  4.5  ± 0.1  4.5  ± 0.2  4.6  ± 0.3  4.6  ± 0.2  

Ca mg/dL 10.2  ± 0.2  10.2  ± 0.2  10.1  ± 0.2  10.3  ± 0.2  10.0  ± 0.2 * 10.2  ± 0.1  10.3  ± 0.1  10.2  ± 0.3  10.1  ± 0.2  

IP mg/dL 5.4  ± 0.8  5.5  ± 0.6  5.4  ± 0.4  5.6  ± 0.1  5.8  ± 0.3  5.5  ± 0.3  5.3  ± 0.6  5.3  ± 0.6  5.3  ± 0.5  

AST IU/L 82  ± 16  85  ± 10  82  ± 11  79  ± 12  78  ± 12  82  ± 6  88  ± 20  82  ± 14  84  ± 19  

ALT IU/L 58  ± 13  59  ± 8  57  ± 11  55  ± 6  52  ± 7  57  ± 4  62  ± 12  54  ± 8  53  ± 10  

ALP IU/L 418  ± 36  414  ± 31  405  ± 42  420  ± 24  398  ± 19  421  ± 16  411  ± 21  403  ± 32  440  ± 33  

!GTP IU/L "3 "3 "3 "3 "3 "3 "3 "3 "3 

Each value represents the mean ± SD. 

* : Significantly different from control v.s. administered group at p < 0.05 

Table 7. Biochemical changes of female F344 rats fed diet containig Bengel-clea or Bengel-flake for 13 weeks!!!

Treatment Control 
Bengel-clea !! Bengel-flake  

0.04% 0.20% 1% 5% 0.04% 0.20% 1% 5% 

No. of animals 10 10 10 10 10 10 10 10 10 

TP g/dL 6.5  ± 0.2  6.5  ± 0.2  6.4  ± 0.2  6.5  ± 0.2  6.5  ± 0.4  6.4  ± 0.2  6.5  ± 0.3  6.4  ± 0.2  6.5  ± 0.2  

Alb g/dL 2.3  ± 0.2  2.3  ± 0.2  2.4  ± 0.2  2.3  ± 0.2  2.2  ± 0.1  2.4  ± 0.2  2.3  ± 0.1  2.4  ± 0.1  2.3  ± 0.2  

A/G 4.5  ± 0.2  4.5  ± 0.2  4.5  ± 0.1  4.5  ± 0.1  4.5  ± 0.3  4.5  ± 0.1  4.5  ± 0.2  4.5  ± 0.1  4.5  ± 0.2  

Bil 
mg/dL 

0.03  ± 0.03  0.05  ± 0.01*  0.04  ± 0.01  0.05  ± 0.01 * 0.05  ± 
0.01 

** 
0.05  ± 0.01  0.05  ± 0.01 * 0.05  ± 0.01 * 0.05  ± 0.00 * 

Glucose mg/dL 138  ± 11  126  ± 14  124  ± 22  129  ± 19  126  ± 18  134  ± 11  126  ± 14  136  ± 10  137  ± 15  

TG mg/dL 62  ± 29  64  ± 28  57  ± 22  50  ± 25  57  ± 34  62  ± 23  76  ± 39  66  ± 34  74  ± 23  

T-Cho mg/dL 90  ± 9  92  ± 6  91  ± 5  87  ± 5  86  ± 8  88  ± 5  87  ± 11  94  ± 10  93  ± 7  

BUN mg/dL 23  ± 4  22  ± 2  21  ± 3  21  ± 3  22  ± 2  22  ± 2  22  ± 2  22  ± 1  22  ± 3  

Cre mg/dL 0.32  ± 0.02  0.31  ± 0.03  0.31  ± 0.02  0.32  ± 0.02  0.31  ± 0.02  0.31  ± 0.01  0.32  ± 0.02  0.33  ± 0.02  0.33  ± 0.03  

Na mEQ/L 144  ± 1  145  ± 1  144  ± 1  145  ± 1  145  ± 1  144  ± 1  145  ± 1  144  ± 1  144  ± 0  

Cl mEQ/L 107  ± 1  106  ± 1  106  ± 1  107  ± 1  106  ± 1  106  ± 1  106  ± 1  106  ± 1  106  ± 1  

K mEQ/L 4.2  ± 0.2  4.1  ± 0.2  4.3  ± 0.1  4.2  ± 0.1  4.4  ± 0.5  4.2  ± 0.2  4.2  ± 0.3  4.1  ± 0.2  4.2  ± 0.2  

Ca mg/dL 9.9  ± 0.2  10.0  ± 0.3  9.9  ± 0.1  9.9  ± 0.2  10.1  ± 0.3  10.0  ± 0.1  10.0  ± 0.1  10.1  ± 0.3  10.0  ± 0.3  

IP mg/dL 4.6  ± 0.5  4.9  ± 1.0  4.8  ± 0.9  4.8  ± 1.0  5.2  ± 1.1  4.9  ± 0.5  4.3  ± 0.9  4.2  ± 0.7  4.6  ± 0.7  

AST IU/L 70  ± 7  74  ± 12  69  ± 6  68  ± 5  74  ± 19  68  ± 6  69  ± 5  67  ± 4  68  ± 2  

ALT IU/L 43  ± 7  40  ± 4  38  ± 6  35  ± 6 * 39  ± 6  41  ± 6  40  ± 5  37  ± 2  43  ± 10  

ALP IU/L 276  ± 43  269  ± 41  253  ± 40  275  ± 35  248  ± 24  273  ± 39  260  ± 49  278  ± 41  267  ± 32  

!GTP 
IU/L 

"3 "3 "3 "3 "3 
"

3 
"3 "3 "3 

Each value represents the mean ± SD. 

*, **: Significantly different from control v.s. administered group at p < 0.05 and p < 

0.01, respectively 
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�

ɷʅîˡʰ� ƈƑÝʬŸ� řʈĬ˙ŋ͐ŋˠɕɷʅǃ� ɢɔ̴̣�

ɷʅĮĢʰ� ×Ĳ˻Ô̢� ßƒůźůź̺ɔźɷʅ̺ŝɓƹǥʀẓ̵́� ĤǗ�

�

ɷʅ˧ǣ�

ǷɷʅouO2 ʃtłǀY�wʔ˥®±�Í�oU�¡Ã�¬ÐY�w�¯·�slVnOʒŸ�

�¢OƦɌY�wʞǀslVn̓Ÿ͌Ư̳�ɗVnȉ˰bhP̋ȃ̓Ÿ͌Ư̳Y�w̖̞̓Ÿ͌Ư

̳s��˭ǿZ�O�¯·�Y�w¡Ã�¬Ðtē̿u˨��dOʒƩuOǯƈāuďs 10µmǿ
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ȚěǳǾǨȕǝǷȅhÔŸȅBǱȆǝ° nm~10nm ǿǤǻǹǞǱȔȃǝȤȵȻȜȆĻǪȐǬȗǤǪȖÔŸǪ

ŚyǱȗǹǞ�Wtµǳǹ>qĳ�ȅÑŝǿȆǝȤȵȻȜȆȦȞıȃǼǥǿȜɋɄȵȟɅǪlǬǝȫɆȤȲɏ
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� �
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U�Vu�/A/<˥t����ÃÊoȉ˰bhP�

�

ͱͣɷʅʠȁ�

Ʀ š²ȚæLǱǶǹƠ²�ȅɇɏɇɊɍȴȞȲīnȚ

øsǴȖǹȐȃɗȍǵɗ�"üǿø� X ĺȚĄǥǹ

ɃȰȻɏȥ(ȚF�ǳǹǞǰȗȃȓȕ Si ȚPȏīnȚ

«ǳǹǞǰȅĵÍȚ BSE (Ȁ SiKαX ĺ(ȅƁȄL

șǶȚKæLƠ²ȃǼǥǾ��ǳǹǞ 

�

ɕ1ɖš²ɚƦ ȤȵȻȜɘFC� 

Ʀ ȤȵȻȜɘɨȅī�ȆǝÀm  600µm ǝÀ|Ʀ

10µm ǝ � a  300µm ǿ Ǥ ȕ ǝ > q ĳ � Ȇ

Si>Al>>Mg ǿǤǻǹɕFig. 1ɖǞɕ0.2ǝ1ǝ5ɔæL

Ơ²ȑMÕɖƦ �ȉǻǹǬÊùȅȑȅȀĢǪl°Ĥǥ

ǾǥȖȑȅȅ�ĠƝǪŗȔȗǹǞÊùȅȑȅȆőƗ

ȃǤȍȕŭ�ǪȂǬȅǻȊȕȀǳǾǨȕǝĻǪmǫǬȐǬ

ȗǤǪǻǾǥȖȑȅǪlǩǻǹɕɨɫɪ. 2ɖǞǷǦǳǹž

�ǿȆǝį 1nm ȚA�ȀǳǾ°ÌƁȂǻǹÔŸǪ

ŚyǱȗǹɕɨɫɪ. 3ɖǞĢȅƋǥǾǥȖȑȅȆőƗȃ

×č�ȅħǪŗȔȗǹǞĢȅSZȃȆ Ca Ȁ S ȅï

ƒǪŗȔȗǹǞǰȗȆĔńɕgypsum CaSO4ɭ2H2Oɖ

ǤȖǥȆĘĔńɕanhydrite, CaSO4ɖȀľǧȔȗǹǞ

2ƏřƂƔnW¤ȹȮɒɏǿȆǝ�ùȅɇɏɇɊɍ

ȴȞȲǪ�Ř3ȃƁȂǻǾǥȖǰȀȚěǴɊɏȥùȅ

ȹȮɒɏǪŚyǱȗǹɕɨɫɪ. 4ɖǞ 

 

ɕɛɖƦ š²ɛƦ ȤȵȻȜɘF 0.2%ſLƠ² 

ȤȵȻȜɘFȅī�Ȇ 10µm (1ȨɏȾɋȅȎ) 

30"ǿɃȰȻɏȥȚŎǻǹǪȤȵȻȜɘFȆŗȔȗȂ

ǩǻǹǞȓȕƥ"ȅ 150"ǿɃȰȻɏȥȚŎǻǹȀǰȘ

�ǩ ȅȎȤȵȻȜɘF ȚęŤǳǹǞ�ȀȆæǲǻǾ

ǨȔǵǝA�ǿp`ǳǾǥǹǞ 

 

ɕɜɖš² 3Ʀ ȤȵȻȜɘF 1%ſLƠ² 

ȤȵȻȜɘFȅī�ȆÀmƦ 100µmǝÀ|Ʀ 30µm 

30"ǿɃȰȻɏȥȚŎǻǹȀǰȘǝ5,6ǩ ȃȤȵȻȜ

ɘF ǪŚyǱȗǹǞǷȅǦǺ�ɐ ȃǾȓȕƥ"ǿɃ

ȰȻɏȥȚŎǻǹǞȨȞȬȅm|ȃǩǩșȔǵǝȋȌ

A�ǿp`ǳǾǥǹǞ 

 

ɕɝɖƦ š² 4Ʀ ȤȵȻȜɘF 5%ſLƠ² 

ȤȵȻȜɘF ȅī�Ʀ ÀmƦ 150µmƦ À|Ʀ 50µmƦ

�aƦ 100µm 

30 "ǿɃȰȻɏȥȚŎǻǹȀǰȘǝlǬȅȤȵȻȜɘF

ǪŚyǱȗǹǞǷȅǦǺȅ�ɐ ȃǾȓȕƥ"ǿɃȰ

ȻɏȥȚŎǻǹǞȨȞȬȃǩǩșȔǵȋȌA�ǿp

`ǳǾǨȕɕɨɫɪ. 5ɖǝǴǫȍȃƠ²Ț,=ǳǾǥȖȑ

ȅȑŗȔȗǹǞ 

�

ɕɞɖƦ š² 5Ʀ ȫɆȤȲɏ STC� 

ȫɆȤȲɏ ST ȅī�ȆǝÀm 200µmǝÀ|Ʀ 10µmǝƦ

�a 100µmğ�ǿǤȕǝ>qĳ�ȆǝSi>Mg>>Al

ǿǤǻǹɕɨɫɪ. 6ɖǞ ɕ0.2ǝ1ǝ5ɔæLƠ²ȑMÕɖƦ  

ȋȀțȁǪÿùǿǝőƗȃ�ĲȂŭ�ǪŗȔȗǹǞ

§mǴȖȀȫɂɏȪù�ǳșùȅÔŸȚGǻǾǥȖǰ

ȀǪ/ǩȕɕɨɫɪ. 7, 8ɖǝǳșȅBǱȆǝ10 nm ğ�

ȅž�ȑȎȔȗǹǞ2ƏřƂƔnW¤ȹȮɒɏǿȆǝ

¤ȕǹǹȍȗǹǳșùȅȨɂɒȴȞȲȓȕȂǻǾǥȖǰ

ȀȚěǴɊɏȥùȅȹȮɒɏǪŚyǱȗǹɕɨɫɪ. 9ɖǞ 

 

ɕɟɖƦ š² 6Ʀ ȫɆȤȲɏ ST 0.2%ſLƠ² 

ȫɆȤȲɏ STȅī�ȆǝÀmƦ 15µmǝÀ|Ʀ 15µmǝ

�aƦ 15µm 

30 Ǩȓȇ 60 "ǿɃȰȻɏȥȚŎǻǹȀǰȘǝ�ǩ 

ȅȎȫɆȤȲɏ STǪęŤǿǫǝȁǺȔȑȋȌA�ǿp

`ǳǾǥǹǞ 

 

ɕɠɖƦ š² 7Ʀ ȫɆȤȲɏ ST 1%ſLƠ² 

ȫɆȤȲɏ STȅī�ȆǝÀmƦ 80µmǝÀ|Ʀ 10µmǝ

�aƦ 50µm 

30"ǿɃȰȻɏȥȚŎǻǹǞ°ǩ ȃǾȫɆȤȲɏ ST

ǪęŤǱȗǝǷȅǦǺ�ɐ ȃǾȓȕƥ"ǿɃȰȻɏ

ȥȚŎǻǹǞȨȞȬȅm|ȃǩǩșȔǵǝȋȌA�ǿ

p`ǳǾǥǹǞ 

ɕɡɖƦ š² 8Ʀ ȫɆȤȲɏ ST 5%ſLƠ² 

ȫɆȤȲɏ STī�ȆǝÀmƦ 80µmǝÀ|Ʀ 10µmǝ�

aƦ 50µm 

30"ǿɃȰȻɏȥȚŎǻǹǞƦ mƃȅȫɆȤȲɏ STǪ

ęŤǱȗǝǷȅǦǺ�ɐ ȃǾȓȕƥ"ǿɃȰȻɏȥȚ
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ŎǻǹǞȨȞȬȅm|ȃǩǩșȔǵǝȋȌA�ǿp

`ǳǾǥǹɕɨɫɪ. 10ɖǞ 

�

ͲͣʯƂ�

� �¯·�Y�w¡Ã�¬Ðtē̿u˨��dO

ʒƩuOǯƈāuďs 10µmǿǤǻǹǞÀm#Ȁ�

a#ȆǝƠ²ȀȅæLȃȓȕC�ȃÞŰǳǾ��ǳ

ǾǨȕǝ©íȃȓȕĪĖǱȗȖȀľǧȔȗǹǞ+�ȃȤ

ȵȻȜȓȕȑȫɆȤȲɏȅ´Ǫǝ|Ǳǥ&OȃǤǻǹǪǝ

š²ȃȓǻǾȑ�ǪǤȖȀľǧȔȗǹǞȍǹǝȤȵȻȜ

Ȇ�ùȃƁȂǻǹÊùÔŸȚěǳǝȫɆȤȲɏȆȫɂ

ɏȪùȅÔŸȚǳǹ|bÿùÔŸȚěǳǾǨȕǝǷ

ȅhÔŸȅBǱȆǝ° nm~10nm ǿǤǻǹǞǱȔȃǝ

ȤȵȻȜȆĻǪȐǬȗǤǪȖÔŸǪŚyǱȗǾǨȕǝ

ŌǥėõȑPȍȗȖȀľǧȔȗǹǞ 

Ʀ �Wtµǳǹ>qĳ�ȅÑŝǿȆǝȤȵȻȜȆȦȞ

ıȃǼǥǿȜɋɄȵȟɅǪlǬǝȫɆȤȲɏȆȦȞıȃ

ǼǥǿɃȤȶȩȟɅǪlǬPȍȗǾǨȕǝĳ�ǪĉȂ

ǻǾǥǹǞ 

�

ͳͣʠ˽�

� �¯·�Y�w¡Ã�¬ÐtǯƈʒŸtʒƩ

u 10µm ğ�ǿǤȖǪǝǷȗǸȗǪǝ° nm~10nm 

ȅ�ù�hùȅÔŸ÷ǿǤȖǰȀǪęŤǱȗǹǞȍ

ǹǝǰȅ�ǼȅȴȷȤɌȞȃPȍȗȖ>qĳ�ȃȆď

żǪȎȔȗǹǞ�

� �

ʹͣɷʅɤˡ�

ͦͣ˽Ǜɤˡ�

� ˷ƥrbP�

ͧͣźñɤˡ�

� ˷ƥrbP�

�

�ͣɵɧ̃ɖȏtĔ͍Ñɥ̲Ɍȧ�

� � ͝äż�Ň�P͞ �

ͦͣɋ˳ĺƭ�

� ˷ƥrbP�

ͧͣŽɗǞȇɥ̲�

� ˷ƥrbP�

ͨͣftë�

� ˷ƥrb�
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Fig. 1 !"#$%&'()*+ STEM ,-./0123 

45678Si>Al>>Mg 9:;<=> 

!" !#$%&'!()*+, !-./!!01/!23/!!!!456!!!-./!)78+9!!!!:!!!!
!; ! ! !!!!!!<=>?@!

AB!: !@>C<@!!!DDEE><@ !D>=C !!C>FC!!!E>GG !ABD; !!!E>HH!!!C><< !@>@H=?!
IJ!: !@>D?E!!!@=GD>?? !D>@? !!C>FG!!!?>HG !IJ; !!!E>?F!!!C>ED !@>CFFC!

KL!: !@><=F!!!G<FG>?@!!@C>?E !!C>=F!!@D>HG !KLD;E!!@G>=G!!!@><D !@>C<?D!
MN!: !@>HEG!!D<HE?>E=!!DF>E@ !!@>C@!!F@><E !MN;D !!?F>D=!!!E><C !@>CCCC!
M!!: !D>ECH!!!D<@D>?C !D>=G !!@>CD!!!?>GC !M;E !!!H>D@!!!C>EE !@>@D?@!

OB!: !E>FGC!!!EHFE>@@ !<>?D!!!C>H=!!!H>EG !OB; !!!F>ED!!!C><@ !@>@D==!
P%!: !F>EG=!!!@<?E>C< !D>EC !!C>G@!!!D>HC !P%; !!!D>GF!!!C>@? !@><GCC!

5Q ! !(((((@CC>CC ! !@CC>CC ! !!@CC>CC!!F><F !!
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�

�

!" !#$%&'!!!()*+ !!,-.!!!/0.!!!12.!!345!!,-.!(67*8!!!9!
!!: ! ! ! !!;<=>?!

@A!9 !?=B;?!!!?C;D;=<E !!!?=>;!!!B=DF !D=BF !!@AD:!!!!D=CF!!!B=D> !?=?><F!
GH!9 !?=DFC!!?;BC;<=<E!!!?E=;<!!!B=DI!!!!CE=>D !!GH: !!!D>=CD!!!D=;F !?=BEEB!

JK!9 !?=;<E!!!D?DCC=;E !!!D=;;!!!B=CE !D=;F !!JKD:C!!!;=ED!!!B=CC !?=B;FD!
LM!9 !?=>CI!!DEI??F=D< !!DI=EC!!!B=;C!!!!F>=?< !!LM:D!!!EC=;B!!!C=<? !?=BBBB!
L!!9 !D=CB>!!!!EIEF=BB !!!B=<E!!!B=;C !?=;E !!L:C !!!!D=?F!!!B=?B !?=?DF?!

NA!9 !C=EIB!!!!!?DD=BE !!!B=BD!!!B=CC !B=BD !!NA: !!!!B=BD!!!B=BB !?=?D<<!
O%!9 !E=CI<!!!!!EID=IF !!!B=??!!!B=C< !B=?? !!O%: !!!!B=?F!!!B=B? !?=;IBB!

4P ! ! !!!!!!?BB=BB! !?BB=BB ! !!?BB=BB !!!!E=I>!!

Fig. 6 !"#$%&'()*+, STEM -./01234 

56789Si>Mg>>Al:;<=>? 
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Ʀ

�� ưƲ ��Ʀ BĂ:'ĝqĕģūœ9ƄɕƞTȅr+ę ¬Źĕģ�ÒɖƦ

/¦ĕģdR¿Ʀ

Ʀ

ĕģťƚNɢȴȷƞTȅr+�ę ȃƍǴȖĕģƦ

Ʀ

/¦ĕģťƚNɢ®±�Í�t͐ŋÑ͐ŋƀœpbntùɗɌȧ˼ȃ 

 

ĕģ/¦Ŀɢ�ðƦ ¹�Ʀ Ʀ]ĥ?ōTƞTŐĂĕģ Ʀ ĹLŠ�ĕģuƦ uƊƦ

ĕģ@7Ŀɢ�ąƦ đnƦ Ʀ]ĥ?ōTƞTŐĂĕģ Ʀ ĹLŠ�ĕģuƦ 	�ĕģUƦ

ĕģ@7Ŀɢ|ƂƦ¯Ʀ Ʀ Ʀ ]ĥ?ōTƞTŐĂĕģ Ʀ ĹLŠ�ĕģuƦ 	�ĕģUƦ

Ʀ

ĕģŖ·Ʀ

ÆĕģǿȆǝƞTɑƞTvV/ƂȃǨǮȖȴȷȤɌȞȅɊȫȤŠ�ȅ�āȀǳǾǝÆ/Ƃȃ

ǨǮȖȴȷȤɌȞȅĄŶȚŦÎǴȖǰȀȃȓȕǝ½ƕŠ�ȅǹȐȅcĚČ�dFƒȚŎǦǰȀȚ

ĎČȀǳǾǥȖǞ�� ưƲ ��Ȇǝº�ȃ�ǫķǫǝȴȷȤɌȞȅƞTɑƞTvV/ƂȃǨǮȖ

�Ąt�ȅ+�(Ț¢ǴȖǹȐȃǝȴȷȤɌȞȅĴI½ƕȅt�ȚǱȔȃĭ�ƥǬēȖǹȐ

ȅų8�dȚFƒɑśËǳǹǞŦÎƙĎȀǳǾȆǝ͐ŋĩˣƀœǹsý���¡³Ë�ǆ˟

tɒɌO͐ŋę̆͝ƀœO̔˙O͒ǜOăƠ͐ŋ͞tŽƽ˼ȃpƄƴc�͐ŋę̆sY

^�®±�Í�tùɗɌȧ�ĺ�ʪ�hP͐ ŋĩˣpbnùɗa�nV��¡³Ë�ƶ

̐ĩˣ¸�ÌÂtWjO®±�Í�[ùɗa�nV�˥ŋtġłu 1.3%ʂƞoU�O

͑ǜɗ PET ¾¬Ì͝172.1 ĉǷ͞tWjO®±�Í�[ùɗa�nV�tu 0.06͜ʂ

ƞoOùɗ̩uf�{q͙]rVɌȧoUkhP͐ŋȲģɊtȳȽğpbn®±��¢

ǀĕ�Ň}��pʯX���¼Ð¬®�¬tùɗsYVnuO˥ ̞̚ʂo̻ĳa��_

p�͐ŋˠɕȨsY^�ȗɝŤȸā͝0.50%ǵȷ͞�ʯƾc�pǬ̈́tľʸƶuôVp

ʯX���PăƠ͐ŋoUkn�͐ŋˠɕȨsY^�ȗɝŤȸu̠ɗa�udrtoO

Ǭ̈́tľʸƶu͙]r�puʯX��rV[OȮŭ˥tʓŚ͝Ƀȑ̭Ɋ͞�ɗVhȄ͓

ˤĤ͐ŋ�Āé̒ČʊoČǄľʸoU�_psɝƻ[Ʋ˧Z�b�rVP̔ ˙sYVn

uO̧ Î�¹Ì˥ğtŨʓğpbnùɗa�nV�[O̔ ˙čõtʗ 0.05͜ʂƞtùɗ

Ɍȧp˨ʄ���hP®±�Í�t͐ŋę̆sY^�ùɗŽƽ˼ȃʠȁZ�Oɒș̽o

uɋȖrǻð�̻Vnuf�{qǬ̈́tȑñuŮ]rV�tpƺża�hPƦ

Ʀ

ɣəĕģĎČƦ

ȴȷɃȱɊȜɋȃȆǝÕǟȅÇŬǪľÐǱȗǾǨȕǝ

Ƿȅ�ÒČ1ĄȅªŇǪÄ�ǱȗǾǥȖǞȴȷɃȱɊȜ

ɋȅ�ǿȑǝȡɒɁɏȽɉȰȤȒƀ>ȯȮɏǝȡɒɁɏ

ȴȷȯɈɒȽȂȁȆǝāfǩȔȅ½ƕȃȓȖǝȺȲȅ$�

Ȉȅ�ƘǪ��ǱȗǾǨȕǝŕ°ȅÑŝǪȂǱȗǾǥ

ȖǞ�´ǝɇɏɇɊɍȴȞȲȚ	�/ȀǴȖȴȷȤɌȞȃǼ

ǥǾȆǝɊȫȤŠ�ȃ�ŖȂĴI£�ȃȓȖÝ��Ƙ

Ȓ�,;�ȚţĲȃÑŝǳǹdRȆȂǬǝ¸�ȅÑŝ

Ǫ�ŖǿǤȖǞǱȔȃǝȴȷȤɌȞȆ8�ƞTȃǨǥǾ

Ȇǝ\>ƎÚ5ȀǳǾ�ĄǱȗǾǥȖ�kȃ,v÷ȅ

 prs�ȅO�ȚĎČȀǳǹȴȷȤɌȞȚPȏ Ƽƺƾ

ɁȲɋȂȁȅƋĊȑŹȐȔȗǾǥȖȂȁǝ͐ŋÑ͐ŋƀ

œę̆sY^�ʄȋɧrĚɗ�ǳƪa�nV�Ǫǝ
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Ƿȅ+ŨȆ¹ȔǩǿȆȂǥǞÆĕģýǿȆǝ͐ŋÑ͐

ŋƀœę̆sY^�®±�Í�tË¡�˵û�

˞W_p�ɫɧpbnY�Oĕǋɷʅpbn͐ŋ

Ñ͐ŋƀœę̆sY^�®±�Í�tɗ̗�Ǥ�

Zsc�pp�sOftùɗɌȧ�Ǉǒc�_p

�ɫɧpc�PƦ

Ʀ

ɤəĕģ´âƦ

Ʀ Æ��Ȇǝº��ȃ�ǫķǫǝȴȷȤɌȞȅ͐ŋÑ

͐ŋƀœę̆sY^�ùɗŽƽtčõĈ�Ǉ

ǒc�h�sO͐ŋĩˣƀœǹsý���¡³

Ë�ǆ˟tɒɌO͐ ŋę̆͝ ƀœO̔ ˙O͒ ǜO

ăƠ͐ŋ͞tŽƽ˼ȃpƄƴc�͐ŋę̆sY

^�®±�Í�tùɗɌȧ�ĺ�ʪ�hP 

� ƸťuOǢǷɋ˳͝PATOLIS͞Ñź˟Ǜɐ

͝JDreamK͞ʊtŁʃ«Ò¦¼Ò¡tȉʛs

ģXO�Ð¦Ò°©¬ȉʛs��OºÍ¡ËË

Ò¡ͭÃÒ�ÒtĎơͶO®±�Í�čõt

ùɗŽƽ�®±�Í��ǅWÃÒ�ÒY�w

̸̛ŖõtĎơ HP͝ÜsO®±�Í��ǅW

ÃÒ�ÒÑ̸̛ŖõÑÈÒ�ÒslVntƸť

�͞ɹ˹bhP}hOǢǷ̔˙źñOĎɩ̃ɖ

Ȩé ǢǷăƠÑȄ͓͐ŋĮñ�®±�Í�È

Ò�ÒY�w®±�Í�ÑÃÒ�ÒʊsƄbO

µ�ËÐ�˼ȃ�˞khPŁʃtȉʛ÷Ȋ�µ

�ËÐ�ʊslVnuO(ȅ)ǽÍË�Ò¨£Ð

¦Òs`ĮĢ�VhiVhP 

Ʀ

ɥəĕģĵÍƦ

ƯƬƞT=ŒvVÇȃ�șȖȢȫȸɊȜ¡ŏȅþ

ùƦ

ƯɖƦ Ʀ ȢȫȸɊȜ¡ŏȅCĀƦ

Ʀ ȢȫȸɊȜ�Ȇǝ=ŒvVÇȃǨǮȖà�ɕ/nɖ

ȅŵŻȚƎǭǰȀǿĊþǴȖǞƦ

à�ȅŵŻØÔȃȆǝɕɚɖƦ oȚÂǴȖÇ²ɕİȒȻ

ɏɀɒɋȚÂǴȖȜɋɄĨɑƥ/nȼȝɋɅĦɖȚŵ

ŻǴȖǘßĲĩäȗØÔǙǝɕɛɖƦ tŬČȃoȅȂǥ

ƥ/nȼȝɋɅȚŵŻǴȖǘã�>§®äȗØÔǙ

ȅ�ǼǪ¨ǯȔȗǾǥȖƦ ɕɓÉɌɊȨɒȯȭɏȮɒƪƦ

ȢȫȸɊȜ�ɑ ƣ�Ç²ȅ³}ƋɕƯƷƷƵ �ɖǝȢȫ

ȸɊȜ���¡ŏɕưƮƮƴ �ɖɖǞƦ

Ʀ ɕɚɖßĲĩäȗØÔƦ

Ʀ Ʀ �ĲȂĽĸƌƑȚÂǴȖİǝȻɏɀɒɋɑɁȞȳ

ɕàoɖɑȤɉȰȤȚÂǴȖȜɋɄĨɑƥ/nȼȝɋɅǝ

ĦȅloŅǿŚyǱȗȖǞà�/nȅŵŻȆǝŅȅ

>qČÔŸȒôź;ȅ�ƘȚHǮȂǥǞŅȃǨǮȖ

à�/nȅűŴȆǝ_7<ſȚƤ;7ȃȓȕŎșȗ

ȖǞƦ

Ʀ ɕɛɖã�>§®äȗØÔƦ

tŬČȃoȅȂǥƖloŬŅǿǤȖƥ/nȼȝɋɅ

ǿŚyǱȗȖǞƥ/nƇȅôź;Ȇǝƥ/nȼȝɋ

Ʌȃ|ǱȂƌƑɕņĆ�ġɖȚ��ǱǶȖǞà�/n

ȆǷȅƌƑȚ�șȕŵŻǴȖǞ�ǥǝà�/nȅŵ

ŻȆƥ/nȼȝɋɅȅ>qČÔŸȒôź;ȅ�Ƙ

ȚmǫǬHǮȖǞà�/nȆǝŅȅőƗȈȅQĐɑì

śǝƥ_%ǩȔ�_%Ȉȅ§®ɑĞ;ǝ�_%őƗ

ǩȔȅŃĐȚĴǾŵŻǴȖǞƦ

à�ŵŻ�Ȇƥ/nÇ²ȅĠƝȃȓȕĉȂȖǞƥ/

nȼȝɋɅȆǝǚƦƥ/nƇƌȅĵL7Ǫ�ǥɕà�

/nǪƥ/nƇȅƌȚ¥ǳ/ǮǾŹ*Ǫ.ÈȂǥɖǝ

ǛƦņĆ�ġǪ|ǱǥɕŵŻǴȖĤƌǪ|ǱǥɖǝǜƦ

ĵ¼>�Ǫƥǥɕĵ¼>ǳǹž/Ȇà�/nǪŷ

ȗȂǥǞĵ¼>�Ȁw�ȆÞ�ǴȖǞɖƥ/nÇ²

ǿǤȖğǝȸɊȜ�ǪƥǥǞƦ

Ʀ

Ʀ ��ȓȕǝ=ŒvVÇȅȢȫȸɊȜ¡ŏȅCĀȆǝ

ɕɚɖoȅòǥÇ²Ț�ĄǴȖǰȀǝɕɛɖƥ/nÇ²ȅ

eLǝ�Şǚɬǜȅ�ŬȚÂǴȖȓǦȂȢȫȸɊȜ�

ȅƥǥƥ/nÇ²Ț�ĄǴȖǰȀǝȍǹȆ�ŔǴȖǰ

ȀǝǿǤȖȀľǧȔȗȖǞƦ

Ʀ ȍǹǝǰȗȔȅCĀȃcǽǬ¡ŏȅ�ȃǝøȃƀı

ȅŵŻƎÚȚĎČȀǳǝƀıȚGȕƐǬØŁȚvV

=Œȃ��ǴȖǰȀȚCĀȀǳǹȜȤȱȝȽȹȰȦɒ

ȪɏȥɕƹǂǒǈǔǄƦ ƼǀǂǊǀǆǈǍǆɖ¡ŏǪǤȖƦ ɕŋňƦ��ƪƦ

ØŁ�=ŒȅcĚȀtŮƪƦ ¶0�Ò³ŀĜɕưƮƯƯ

�ɖɖǞƦ

Ʀ

ưƩ Ʀ ¡ŏȅĠƝȀǷȗǸȗȅÓŖƦ

4ŞCĀȅŷȕǝà�ȆɕoǪòǥɖƄ~ɑȢɉȫ

ĦȚŵŻǶǵǝƥ/nÇ²ȚŵŻǴȖǞøȃǝƞT
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=ŒvVȆȢȫȸɊȜ�ȅę ǪƁŖǿǤȖǹȐǝ

ƥ/nÇ²ȚƞTvV=Œȃ�ĄǴȖeLȆȢȫ

ȸɊȜ¡ŏǪŽĄǱȗȖǞƦ

ƥ/nÇ²ȃǨǮȖȢȫȸɊȜ¡ŏȆǝɕƯɖȢȫȸ

ɊȜ�ȅƥǥ×łȅAú�ĄɕưɖÇ²ŕL>¡ŏǝ

ɕƱɖőƗ8�¡ŏƦ ǝƀıƐDØŁȚ��ǴȖɕƲɖȜ

ȤȱȝȽȹȰȦɒȪɏȥ¡ŏƦǪ¨ǯȔȗȖɕ[Ʀ ƯǝőƦ

ƯɖƦ ǞƦ

ȜȤȱȝȽȹȰȦɒȪɏȥɕƹǂǒǈǔǄƦ ƼǀǂǊǀǆǈǍǆɖ¡ŏ

ȃz�ǳǾǝɕƯɖɬɕƱɖȅȓǦȂ¡ŏȆȹȰȩȽȹȰȦ

ɒȪɏȥɕƼǀǑǑǈǔǄƦ ƼǀǂǊǀǆǈǍǆɖ¡ŏȀőþǱȗȖǰȀǪ

ǤȖǞƦ

Ʀ ȴȷȤɌȞȚ�ĄǴȖ¡ŏȆǝő ƯȃěǴÕȃɕɛɖ

Ç²ŕL>ǠȴȷȧɏɂȪȰȲĮ×łŕL>ȽɍɒɁ

ȲɋǡǝɕɜɖőƗ8�ǠȴȷȧɏɂȪȰȲĮ×łȧɒȲǡ

ǿǤȖǞƦ

Ʀ

Ʀ

Ʀ

3) � ®±�Í��ɗVhǆ˟slVn 

� 3.1 ĩˣ̐͝ĩˣ¸�ÌÂ͞ 

� �¡³Ë�ǆ˟�ɗVhĩˣ̐͝ĩˣ¸�ÌÂ͞

sY^�Ürǹǜʖtɋư�}p�h͝ˡ 2 P͞ 

� ®±�Í�͝ÄÐÄËÎ®�¬OłǀÀ��t

®±ʒŸ͞�ùɗbnV�®±�Ð¿ ©¬ʖȐ

ʹ�Ò¬ŋuO�¡³Ë�ƶʸŌūûȆslV

nëǹǜʖpt˖bVƕuɃVpʯX���P 

� ®±�Í��ùɗbnV�̐ĩˣ¸�ÌÂ˥

ŋtWjƗŦs͝Ôż̩͞Ȭ̘bnV�˥ŋuO

2 ɼO2 ˥ŋƜ̷̄ū̩uʗ 730t oU�p~��

� ͝2012 Ɯ ´©�Ò Ð�ÀªË�ÌtɒɌ

pƆǼƌǲ,ÓƁŪ�ÃÊʤɷ͝2011 Ɯ 12 ǰ͞͞P 

� ®±�Ð¿ ©¬ʖȐʹ�Ò¬ǹǜ̐͝ĩˣ¸

�ÌÂ͞t̄ū̩uO�¡³Ë�ƶ̐ĩˣ¸�Ì

ÂƗŦčõt 0.6͜ʂƞoU�Of�g�tǹǜ

ʖt̄ū̩pȜ̑c�pƉrṾ͎oUkh͝ˡ 

3 P͞ 

� }hO2015 Ɯt̄ū̩täƺouO2010 Ɯt

730t sƄbO890t p 5 Ɯo 122͜ʂƞpr�_

p[˨̕}�nV� 6PǌůtʂƞpbnuO²

�¹Ë©ǹǜ�Ò¬sȒVoů\V͝ˡ 4 P͞ 

 

� 3.2 ƀœ 

� ®±�Í��ùɗbnV�˥ŋtWjƗŦs

͝Ôż̩͞Ȭ̘bnV�˥ŋuOÔɼÔ˥ŋtŮ

Ǝ PET ¾¬Ìp~���(2011 Ɯɉ ƀœƗŦt

ƌǲpǂɞ, Óɴ̨ʟȴɷʅǃ͝ 2011Ɯ 12ǰ )͞P 

� _t˥ŋu 2011 ƜtĔ˔̩˨̕~[ 1,000 Õ

Ƿʂƞ͝ 500 ml ƀœ* p͞a�nV�P͑ ǜɗ PET

¾¬ÌčõtĔ˔̩u 172.1 ĉǷO�¡³Ë�ƶ

PET ¾¬Ìu 7.2 ĉǷ**pa�nY�Of�g�

sƄc�ġłu 0.06͜O1.4͜oU�P 

͝*  ĴɅǛɐsYVnƀ̩tǤ˱uɃV[˶͖

ǻðOƺż̧̩Z� 500 ml pǑżbhP** Ộ

͑ǜɗïŭ�Ň�P͞  

 

 

2ͣ͐ŋę̆sY^�®±�Í�tŽƽ˼ȃ  

1)ăƠ͐ŋ͝�ºËÃÐ¬͞slVn 

1.1� ǁ[řsY^�ʓŚ�Ň�ăƠ͐ŋ͝ �ºË

ÃÐ¬͞tɒɌ 

¼Ð¬®�¬u͐ŋˠɕȨoǡŹȲģɊsǏ

ża�nY�O̦ ƶɦŚ͝ ÄÐÄËÎ®�¬  ͞ Y

�w��ËÐuǏżȲģɊ͝˩ȆŤȸ[Ǳ�͞s

Ǐża�nV�P 

¼Ð¬®�¬O̦ ƶɦŚ͝ ÄÐÄËÎ®�¬ O͞

��ËÐsuùɗŤȸ[U�O͐ŋxtȗŹ̩[

0.50%ǵȷpż���nV�PR_��͝ ¼Ð¬®

�¬ʊ͞s͎òc�ÙȹƶṱɊƶɊ̈SslV

n�ŃȍsȗŹ̩[ 0.50%ǵȷpż���nV

� P 

×˱tɔəZ�O¼Ð¬®�¬ʊtɃȑ̭ɊY

�w®±�Í�[Ň}�hăƠ͐ŋ[ǢǷsY
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Vn˥̚Ñ̒Č̄ūa�nV�ľʸƶuôVpa

�nV� PóbOǢǷsĲǜpbn̒ČbO͆

ȓ˩s̱ğʊ�˥̚b̄ūa�nV�ľʸƶ�

ņżo\rVP 

ï×�̎}XOǢǷsYVn®±�Í��Ň�

̭Ɋ�ļsc�ľʸƶpbnïØ[ʯX���P 

L Ȯŭt�ºËÃÐ¬�̉ČbĀéoùɗc

��Ò¡P 

M ǢǷsĲǜpbn̒ČbO͆ȓ˩s̄ūa�

nV�˥ŋ�̉Čbùɗc��Ò¡P 

N ̨˕�ȁɊO͕̓ǜsìɲbnV�ŚZ�͆

ƻŗɧsļsc��Ò¡P 

Vd�t�Ò¡sYVn�ǢǷsYVnļs

c��Ò¡uf�{qŮ]urVpʯX���P 

 

1.2 Ȯŭōūa�nV�ʓŚ�Ň�ăƠ͐ŋ

͝�ºËÃÐ¬͞slVn 

ʓŚ̭ɊY�w®±�Í�[ŇǱbnV�ľ

ʸƶ[ʯX���ăƠˤĤ͐ŋ͝�ºËÃÐ¬͞

slVnOweb ȉʛ�ʏřtăƠˤĤ͐ŋÑăƠ

˥ŋt̘̄��¬ iHerb.com sYVnR¼Ð¬®

�¬Sʊt�ÒÏÒoȉʛbƸť�Ĺ̿bhp

_�O�º£ÌO̱ğOȯɌrq 16 ʃ͎s×�

ȍQrƦƽt˥ŋ[̄ūa�nV�ʠȁ[ɻa

�hP_��tăƠˤĤ͐ŋuR«¬©�¡S�

RColon cleansing͝˂ȫȭ S͞pt˴ȡōūa

�nV�ĆŅ[˨Ļ^��hP 

ÔǟOFood Standards Agency ͝˓ř͞uO͐

ɗ�Í�O�Í�¼Ò¡«¬©�¡͑ǜÑ�ºË

ÃÐ¬slVnO͙Vȿƞt̬pµʚ[ȉĔa�

h_ps��OɋsŴŷsƄc�ȪƻŒ̌�˞k

nY�O6 ɼ 6 ˥ŋslVn̉ČÑùɗbrV�

WsĤˮbnV�P͝ bZbOǷťŉǭ÷ǀǧs

uO˷ƥ˥ŋuǡs Web ×t̄ūË¡¬Z�u

ĝ̻a�nV�P͞  

 

2) ̔˙͝¸Î�¹Ì˥ğɗȲģğ͞slVn 

̔˙t¸Î�¹Ì˥ğɗȲģğpbn®±�

Í�[qtʂƞ̤ła�nV�Z�ɹ˹c�h

�sOɋ˳tŽǠúslVn˼ȃbh͝ˡ 6͞ P 

ftʠȁOYY�f 1.0wt%oU�Oµ�ËÐ

�ʠȁt 0.1ͺ1.0wt%pŃʂƞoUkhP 

 

3) ͐ŋÑ͒ǜ̸ýtɋ˳slVn 

� ǢǷsY^�Ď̶ɋ˳sYVnO͐ŋÑ̸͔͐

ýtɋ˳[˨Ļ^��h͝ ˡ 7 P͞_��t˥ŋĪ

s̸bnuɹ˹o\nVrV[OêƫtĨ\sɝ

ƻ[Ʋ˧oU�P 

 

4)͐ŋę̆sY^�®±�Í�tùɗɌȧt}p

� 

Ğ͊oǤ�Zprkh͐ŋę̆sY^�ɗ̗

slVnOft®±�Í�tùɗɌȧ�ˡ 8 s}

p�hP 

Ȅ͓ˤĤ͐ŋs̸bnĎɩ̃ɖȨé ǢǷăƠ

ÑȄ͓͐ŋĮñsµ�ËÐ�bnʠȁïØtȍr

˨˭�ƭhP 

͐ŋę̆sY^�®±�Í�ùɗtɒɌpb

nuͭ 

Ñ Ƀȑ̭ɊuȄ͓pbnõđsĺ�̕}�r

VPƲ˧rɊ̈ourVP 

Ñ õđĨƽuǤɹourVP 

Ñ fth�OȄ͓ˤĤ͐ŋpbhp\sö[ǳ

ƪa��ZpVWɂs̸bOɡŐoU�P 

Ñ R«¬©�¡SpVW˴ȡ[ra�nV�ľ

ʸƶ[U�P 

Ñ ͐ŋˠɕȨouOÜrɗ̗pbn˥̚Ɣʂo

tùɗpa�nV�P0.5wt%tȗŹ̩Ťȸ[

U�P0.5wt%prkhɔəuU�pƵW[Ù

ǤoU� 

Ñ ͐ŋˠɕȨouƻŗɧrȲģ[ƺża�n

VrVpʯX���P�Âɗt¦Ì�t~o

U�O5.0%ǵȷtȗŹŤȸoO_�uŻčp

ʯXn�ːVpƵ���P 

͐ŋę̆oǌůc�päȶa��®±�Í�

tɗ̗Ñɔərqpbnuͭ 

Ñ Ȅ͓ˤĤ͐ŋpbnƲ˧rɊ̈ourV_

pO͐ŋˠɕȨoŤȸ[U�_pZ�OƗ

Ŧ[ǌůc�_puʯX͂VP 

Ñ ͐ŋpc�ŦłOǞ̶ɤ͐ŋpr�OŻč
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ƶ�ǋÿa�rVpV^rVPıĥɯͤ͐

ŋŻčŵŌñoƃ̀bn��WƲ˧[U�

i�WP͝ Ʒ�]O͐ŋˠɕȨo 0.5͜pȤ

���nV�h�͐ŋpbntƃȃu͂b

Vi�WP͞  

Ñ Ȅ͓ˤĤ͐ŋpbnƲ˧rɊ̈ourV_

pO͐ŋˠɕȨoŤȸ[U�_pZ�Oȓ

ơrƦoƗŦ[ǌůc�_puʯX͂VP 

Ʀ

ɦəľyƦ

ƞTȃ�ĄǱȗǾǥȖȢȫȸɊȜ�ů=ŒȼȝɋɅ

ȅǦǺǝȴȷȤɌȞǪ�ĄǱȗǾǥȖŔTȅ6LȆ

ƯƬƱƧğ�Ȁ¬sǱȗȖɕőƦ ƶɖǞƦ

ŔTȃ�ĄǱȗȖȴȷȤɌȞȆ ưɬƳǕǒƧğ�Ȁľǧ

ȔȗȖǹȐɕőƦ Ƶ EóɖǝȴȷȤɌȞȅp`ƃȀǳǾȆ

ǱȔȃ�Ǭ ƮƬƮưƴɬƮƬƮƴƳƧɕƯƲƬƴɬƱƴƬƳƦ ǒɖğ�Ȁ¬s

ǱȗȖǞȍǹǝǰǰǿȆȢȫȸɊȜ�ů=ŒȼȝɋɅȚ

ÜƒXȀǳǹ6LȚ¬sǳǾǥȖǹȐǝƞT=Œ+

�ȚÜƒXȀǳǹȀǫȆǝǱȔȃȴȷȤɌȞǪ�ĄǱȗ

ǾǥȖŔTȅ6LȆ�ǬȂȖȀľǧȔȗȖǞƦ

Ɵ²Ą Ƽƺƾ ɁȲɋɕƯƵưƬƯ )ÆɖȅǦǺǝȴȷȤɌȞ

Ǫ�ĄǱȗǾǥȖ Ƽƺƾ ɁȲɋȅ6LɕƯƪƮƮƮ �ÆɖȆ

ƮƬƮƴɔğ�ȀľǧȔȗȖƦ ǞǱȔȃǝƯ Æ�ȕȅȸɊȜ

ÇǪƱǕǒƧǿǤȖǞȂǨǝȸɊȜÇȃPȍȗȖȴȷȤɌȞ

Ȇ�ţǿǤȖǞȴȷȤɌȞǪ�ĄǱȗǾǥȖ Ƽƺƾ ɁȲ

ɋȅ ƯÆ�ȕȅƁƃȚ ưƲǆ Ȁ�sǴȖȀƦ ǝƯ Æ�ȕȅ

ȸɊȜÇȆƮƬƵưǆǝƯƪƮƮƮ�ÆǿƵƬưƦǒȀ¬sǱȗǝȴȷ

ȤɌȞȆȸɊȜÇȅ,°ȅǹȐǝǷȗȔ��ȅƃȀȂ

ȖǞƦ

ɎȞɏȅèî5ȀǳǾȿɏȲȴȞȲǪ�ĄǱȗǾǨȕǝ

ȴȷȤɌȞǪPȍȗǾǥȖȀŗȔȗȖǞǰȅ�Ą´â

ǿȆŔŸ�ğǿȿɏȲȴȞȲȆƐDǱȗǝȍǹƞTŐ

ĂâȃǨǥǾ ƮƬƳƮƧÅêȅÛpüȀǴȖ�ĄcëǪ

ǤȖǹȐǝɎȞɏȃǨǥǾȴȷȤɌȞȃ½ƕǱȗȖJ

Ł�Ȇ�ǥȀŗȔȗȖǞƦ

ȍǹǝ�ŞȅȓǦȂƞTŐĂâȅcëǪǤȖǹȐǝ

¶ÆȃǨǥǾȆƞTȃ�ĄǴȖǰȀȆþ»ñǿYƓ

ȀŗȔȗǾǨȕƦ ǝÏơœ9ƞTɕȨȾɊɆɏȲɖǿȴȷ

ȤɌȞȃ½ƕǱȗȖJŁ�Ȇ�ǥȀľǧȔȗȖǞ�ǳǝ

åkȃǨǥǾĬ^ɕòØƅ÷ɖȚĄǥǹÏơœ9ƞ

TɕȨȾɊɆɏȲɖȆŪjǱȗǾǨȕ!ű*ǪJŁǿ

ǤȖǰȀȃć�Ǫ�ŖǿǤȖǞƦ

ŲōȃǨǥǾǝȴȷȤɌȞȆȼɍȜȽɋŔ5ȅgĬ

5ȀǳǾ�ĄǱȗǾǥȖǞȲȰȾȩȠȜȅŔTȆ�ƌ

ƳƮɬƴƮǒ ǪŪjǱȗǾǥȖƦ Ǟ�� ưƲ ��ȅ¶Æ]

,ȃǨǮȖŲōȅ.ŊƃȆƯƷƵƪƮƱƲǒǿǤȖǰȀȀǝ�

ĜTȅŪjƃȚƉȎǝȴȷȤɌȞǪ�ƌ ƯƮƮǒ �ĄǱ

ȗȖȀŗġȑǻǹȀǳǾȑǝ+�ȅį ƮƬƮƳɔğ�ȅ�

ĄùáȀŗȔȗȖǞ�´ǝȴȷȤɌȞɕĭŔȿɏȲȴȞȲɖ

ȆgĬ5ȀǳǾ ƮƬƯɬƯƬƮǕǒɔğ��ĄǱȗǝ�� Ưƴ

�ȅȼɍȜȽɋŔ5ȅ.ŊƃȆį ƯƮƪƮƮƮǒ ȀǱȗǾ

ǥȖɕþ`ȅȼɍȜȽɋŔ5ȅ.ŊƃȆ�¹ǿǤ

ȖɖƦ ǞǰȗȓȕǝƯƮɬƯƮƮǒ ğ�ȅ�ĄǪ¬sǱȗȖǹ

Ȑǝ�ŞȅŗġȑȕƃǪœ�ǱȗȖȀľǧȔȗȖǞƦ

Ʀ

ǢEľ±ûĦǣƦ

ɓÉɌɊȨɒȯȭɏȮɒƪƦȢȫȸɊȜ�ɑ ƣ�Ç²ȅ³}ƋɕƯƷƷƵ

�ɖƦ

ɓÉɌɊȨɒȯȭɏȮɒƪƦȢȫȸɊȜ���¡ŏɕưƮƮƴ �ɖƦ

ŋňƦ��ƪƦØŁ�=ŒȅcĚȀtŮƪƦ¶0�Ò³ŀĜɕưƮƯƯ �ɖƦ

ưƮƯư �ȹȰȦɒȪɏȥɃȱɊȜɋȅþùȀ{È}ÃƪƦɓxiȣɆɉĹ

ĕɕưƮƯƯ �ɖƦ

ưƮƯư �Ʀ ȾɉȫȯȰȤȼȝɋɅɑȩɒȲȅþùȀ{È}ÃƪɓxiȣɆɉ

ĹĕɕưƮƯư � ƶ ÁɖƦ

ưƮƯƯ �öƦvV�eȅ}ÃȀ�ĈƪƦɓĒƂĴéĕģ ɕưƮƯƯ � Ưư

ÁɖƦ

ƞTŐĂâǝƞTç8÷ɊȫȲƦ

ǇǒǒǏƸƭƭǕǕǕƬǌǇǋǕƬǆǎƬǉǏƭǑǄǈǑǀǊǓǍǈǒǑǓǈǒǄƭǁǓǍǗǀƭǊǄǍǊǎǓƿǈǐǗǎǓƭǑǇǎǊǓǇǈ

ǍƭǑǗǎǊǓǒǄǍƭǈǍǃǄǖƬǇǒǌƦ

ƻǎǎǃƦƽǒǀǍǃǀǐǃǑƦƹǆǄǍǂǗƦ ɕŉ]ɖ

ǇǒǒǏƸƭƭǕǕǕƬǅǎǎǃƬǆǎǔƬǓǊƭǍǄǕǑƫǓǏǃǀǒǄǑƭǍǄǕǑƭưƮƯưƭǀǓǆƭǂǋǀǗƫǕ

ǀǐǍǈǍǆƦ

Ųō�Ò�ƦĶŜƦŲō��.ŊtļƪƦ

ǇǒǒǏƸƭƭǕǕǕƬǉǂǏǀƬǎǐƬǉǏƭǋǀǁǎƭǃǀǒǀƬǇǒǌǋƦ

Ʀ

ɧəĵŧƦ

Ʀ �� ưƲ ��ȆǝȴȷȤɌȞȅƞTɑƞTvV/Ƃ

ȃǨǮȖ�Ąt�ȅ+�(Ț¢ǴȖǹȐȃǝȴȷ

ȤɌȞȅĴI½ƕȅt�ȚǱȔȃĭ�ƥǬēȖǹȐȅ

ų8�dȚFƒɑśËǳǹǞƞT=ŒȀǳǾ�ĄǱȗ

ǾǥȖȢȫȸɊȜ�ů=ŒȼȝɋɅȅǦǺǝȴȷȤɌȞ

Ǫ�ĄǱȗǾǥȖŔTȅ6LȆ ƯƬƱƧğ�ǿǤȕǝƟ

²Ą Ƽƺƾ ɁȲɋɕƯƵưƬƯ )ÆɖȅǦǺǝȴȷȤɌȞǪ�

ĄǱȗǾǥȖȅȑ ƮƬƮƴɔğ�ǿǤǻǹǞƞTç8÷

ȅèî5ȀǳǾȴȷȨȞȬ�/ȑPȍȗȖȀľǧȔȗ

ȖȿɏȲȴȞȲȅ�ĄȃǨǥǾȆǝŔŸŻğǿƐDǱ

ȗȖǰȀȒƞTŐĂâȃǨǮȖÛćcëɕƮƬƳƮƧÅêɖ

Țľ�ǴȖȀ¾ƕȅJŁ�Ȇ�ǥȀľǧȔȗǹǞǳǩ
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ǳǝăƠ͐ŋoUkn�͐ŋˠɕȨsY^�ȗɝ

Ťȸu̠ɗa�udrtoOǬ̈́tľʸƶu͙]

r�puʯX��rV[OȮŭ˥tʓŚ͝Ƀȑ̭

Ɋ͞�ɗVhȄ͓ˤĤ͐ŋ�Āé̒ČʊoČǄľ

ʸoU�_psɝƻ[Ʋ˧Z�b�rVP̔˙s

YVnuO¸Î�¹Ì˥ğtŨʓğpbnùɗa

�nV�[O̔ ˙čõtʗ 0.05͜ʂƞtùɗɌȧ

p˨ʄ���hP®±�Í�t͐ŋę̆sY^�

ùɗŽƽ˼ȃʠȁZ�Oɒș̽ouɋȖrǻð�

̻Vnuf�{qǬ̈́tȑñuŮ]rV�tp

ƺża�hPƦ

Ʀ

�ͣɷʅɤˡ�

͝˽Ǜɤˡ͞�

#/A@B;=A=��#���(3?7G/D/������(B</5/��#���!/A=��

����)/9/6/@67��#����7?/A/�!=7GB;7��#���%<=��

����!/;/A/�������7?=@3������$=�A=E71=:=571/:�

34431A@�=<�/1BA3�/<2�?3>3/A32�=?/:�5/C/53�

2=@3@�=4�@7<5:3�D/::�=?�;B:A7�D/::�1/?0=<�

</<=AB03�7<�?/A@�� �)=E71=:�(17������

������	
���

)/9/6/@67��#���!/A=�������=7��.����/57D/?/������

�7?/A/�!=7GB;7��#���%<=������!B0=A/��'���

$7@67;B?/��)����7?=@3������(B0 �/1BA3�=?/:�

A=E717AF�@AB2F�D7A6�4B::3?3<3���	�7<�?/A@��

 �)=E71=:�(17��������� ���
��	
���

)/9/57�����7?=@3�����BA/9B167�#��)@B2/����!/<<=�

 ���=@3�23>3<23<A�;3@=A63:7=;/�7<2B1A7=<�0F�

7<A?/>3?7A=<3/:�/2;7<7@A?/A7=<�=4�

;B:A7�D/::�1/?0=<�</<=AB03@�7<�>���

63A3?=GF5=B@�;713���/<13?�(17��


	�����
	����	
���

-B� ���BA/9B167�#��(67;7GB�����:3E/<23?���� �

./</576/?/�!���B9/;/167�!��(BGB7�#��!/<<=� ��

�7?=@3����%5/A/����(/9/;=A=�.��$/9/3����%;=?7�

)��)@B2/����#B:A7�D/::32�1/?0=<�</<=AB03@�

A?/<@:=1/A3�7<A=�A63�>:3B?/:�1/C7AF�/<2�

7<2B13�C7@13?/:�;3@=A63:7/:�>?= :743?/A7=<�
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