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��� �

"#$%&'FG�B ²�"#$%&'[ZAlexis

[_¬RH`6FG@A����� !"#$%&'

�FG�B1��n9G�G@��������L$�

� �_À�¯IJKLM`hiD²?@A�����

 !"#$%&'B� W�?@"#$%&'����1

�� !0�©���T[NOPTtgA³�³�h

i�JKLM6QR?�m� W NO'PQOR8g 10

6ôS9[NO�?��ET! T jUVc25ml 10ml 3

HI6Û8@A �JKLMhiHI?@�ET!S64g

/6W�ìXYZM?@Î�ZM������� !

"#$%&'6 ��CDE!T jHI?@AH20ml 2

I/6XYZMÎ� ��ET!WSh?� RZ10ml 2N

©à$K[VS/ T\]^_?@A�ET!`630ml

:aÎ�R`B�ET! T jHI?@AHI/10ml 2

6XYZMÎ��CDE! 6ôS9Sh?� N6ml 0.1

�Z 6ôS@A³�S/6mnon ��C12ml 10ml

DE!�R() N�Z6)?9b'�"cQ'4?0.1

Varian Mega Bond Elut SCX 5g,@ ²� JE$KL�_

`W)?dþ����� !"#$%&'6�e20ml

�ì@AJE$KL�6R ��CDE! T^10ml 30ml

8@Î� NO'PQOR �CDE!S/ T��4 - 30ml

��� !"#$%&'6SI?@ASI/BXYZM

Î�fp��ET!WSh?gh6FG9gi?@Am

A�g/6XYZj?9JKLM hi 6k@64g 29.2mg

Tab?@lm�123$4%VðWn¬oE1HPLC

�kin@³�hi�pÎ�qrFG��?9eFG�

6FG@A

����� !"#$%&'6 �"#$%&10.0mg

'[Z[6 sp?��CDE!6ôS9 �11.9mg 50ml

?tu
W�B?@AFv��CDE!6ôS9wx?

� �FGS/6�²?@A20 50 ml� g/

Varian Bond Eluty�z'{|0&QJ%VB ²�

Certify LRC, 300mg, 10ml MegaJE$KL�_ `()

JE$KL�_ `6FG@A�Bond Elut SCX 5g, 20ml

CDE!BH}~»��_Ó`²� :;F6FHPLC

G@A

2 - 2NO'PQOR �CDE!S/BO'PQO6

NÂ�O'PQOR �CDE!S/6�²?@A-

��� ��

��â}�=I�_ `()�EC����SPD-10AV

_ ` _ ` �C-R3A HPLC LC10A� B��²ç
 Ó ²� 6

GL LiChrosorb RP18J%VB ���'�_Ó`²�

_ � `67F?@A4.6×150mm, 5 m

��� ����

����� ������������� !����

��"#$


���� 6 ����Wsp?��CDE!0.2g 10ml

2ml 2 10 2500T j� :Í���HI?@A �ò:�_

`?@Î�CDE!`6�a?� N�Z6ôSrpm 0.1

9 �?@A JE$KL�W�C10ml Bond Elut Certify

DE! �R � N�Z 6�r)?b'�2ml 2ml 0.1 2ml

"cQ'4?@A³nWHIS/ 6)?dþ��10ml

���� !"#$%&'()"#$%&'6�e�ì

@Î�R ()�CDE! T^_?@A NO'2ml 2ml 2

PQOR �CDE!S/ 6)?����� !"- 4ml

#$%&'()"#$%&'6SI?@ASI/B��

���)q � �T pqÃTXYÎ��CD40 50 2ml

E!6ôS9 FS/6�²?@AHPLC

����� ������������� !����

��" %&'(HPLC

LiChrosorb RP18 (4.6×150mm, 5 m)J%V �

J%V�� �45

XY+ � K'Z[\]/^�CpH7 0.02mol/L

DE!_ � `15:85 v/v

)p :1.2ml /

10 l�§p �

225nmabcd

�evÍ �� �� !"#$%&'I :- 5.6

"#$%&'I :12.5

� )* !+,

��� ������������� !������

" %&'("-.HPLC

�J%V6FG9����� !"LiChrosorb RP18

HPLC 2 3 2#$%&'()"#$%&'� �XY+6 � �

2 0.6 0.5�ab��T×�W=>?@_� A N�Z�`

_ �̀N$K� !O&'S/^OÁ$Q$K! 20:80, v/v����

�������������������������������������

����



� K'Z[\]/^�CDE!_ �pH7 0.02mol/L 15:85

`() �ZO'PQ[V^�CDE!^$v/v 0.04mol/L

K� !O&'_ `� °±�XY+G20:80:0.05, v/v 3

�nª����:��kin@A$K� !O&'67

F?@XY+BJ%V�~ ©WvÍ�hhg@��e

2b HPLC pH7��<TB � W�?@ 123$4%V��

� K'Z[\]/^�CDE!6FG@A0.02mol/L

� ������� ���� �
�����2 3 0.6 0.5

����� 
!
��" " # �20:80 a pH7$ $

��%&'���()*�" " #0.02mol/L 15:85 b$ $

+��,!-.��()*��
����0.04mol/L

" $" $ " $�� /012345�� 6720:80:0.05 c 250ng

� 89:
;�.HPLC

��������	
����� ��
����

��� /012"34

�¥HI/��ÖBP6 JE$KBond Elut Certify

L�6FG91KE'OLUÐg�<6=>?@A��

40��� !"#$%&'()"#$%&'mnon

� 6 JE$KL�W�e�ì� Ng Bond Elut Certify 2

O'PQOR �CDE!S/�SIp6=>?@Am-

�lm� NO'PQOR �CDE!S/ � T2 - 0 1ml

B����� !"#$%&'()"#$%&'SIp

B%ôp�mnon N� � �SIpB%ôp�0 1 2ml

1.1 0 2 3ml 90.8 91.3() N � �SIpB%ôp� ()�

3 4ml 6.0 5.6 4 5mlN � �SIpB%ôp� () N �� �

�SIpB%ôp� NTt8@A³�³�hi1KE0

'OLU¡çvW½G9� NO'PQOR �CDE2 -

!S/pB �?@A?�¥�abvWBSI/64ml

�����)qT pqÃTXYÎ��CDE!62ml

ôS W?@A%ôjk��Tkin@����¢2ml

()£�1KE'OLU¤�123$4%V6� (3a

)� W�ÐA� ()� W1KE'OLUÎ�3c 3b 3d

123$4%V6�ÐA³�1KE'OLU¡çWf8

9������ÖBP6¥mKW¦§Ðg³��T¨

@A

� <=>?@�8�*�ABC" $D8�*3 a

�ABE" $FG<=>?H�8�*�ABC" $b c

D8�*�ABE" $� 89:
;�.d HPLC

��������	
����� ��
����

��� ������������� !������

"56789:;

1��n9Gg����¢()£_���6Â©Ðg

` A���L$F���� 6FG9%ôjk?�6Û8@

���� W����� !"#$%&'()"#0.2g

$%&'6mnon � %ô??�¡çWª89j50 g

5 1kl6«�@ ¬«??�B jÛG m�lm6®A �����

�������������������������������������

����



W�ÐA

����¢�jklB����� !"#$%&'�

96.4 89.8 99.5 91.4 84.2N_ � N �"#$%&'� N_`

� N`Tt8@A����£�jklB����95.7

� !"#$%&'� N_ � N �"#$88.4 83.1 91.1 `

%&'� N_ � N`Tt8@A¯Y°Ë87.4 83.7 94.0

BG�nª Np�Tt«±²·³Ðglm6k@Ae5

<Wfg����� !"#$%&'()"#$%&'

bpqrsBmnon Tt8@A0.001mg/g

<=>?IJ���������	
��< 1

FG�	
���KLMNOPQR

����� !"#$%&' "#$%&'

± **jkl FG´µ

* 96.4 ± 3.9 91.4 ± 4.5����¢

* 88.4 ± 4.8 87.4 ± 4.2����£

���� �� ����������	
������
��* A B

������ !"#$

���� �������	
������
����%&'** 0.2g

(' )*+#$,-./0 150 g n=5�

e<6������L$��?9�'CE�L$��

�n@ °±�����W¶F?@lm������ 6

!"#$%&'tgGB"#$%&'�G�nh�=I

6 HPLC a b�n@A °±� 123$4%VB�· ()�·

W�Ð¸�J¹tgGB\LJ¹�123$4%V�±

º?9G@A����� !"#$%&'�Â©pB¸

�J¹�JKLM�J»¼()�KV�!U2�mno

n � � () Tt8@A"#$%&'�1.1 0.7 1.1 1.3mg/g

Â©pB\LJ¹()½¼J��mnon ()1.7

Tt8@A2.0mg/g

=>?8�

����������� !"#$%&'()"#$

HPLC Bond Elut%&'� :;<6=>?@ m�lmA �

JE$KL�6FGg³�Wf«ÖBP6¥Certify

mKW¦§Ðg³��T¨@AÃ@�jkl�á¾O�

ªW±²·³Ðglm6k@A

� ��������	
��FG�	
��S4

TUVW3X<YZ" $FG[\YZ" $� 8a b HPLC

9:
;�.

��������	
����� ��
����

@A
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Analysis of Des-N-dimethylsibutramine and Sibutramine in Health Foods by HPLC

Kunimasa MORITA, Takami MOHRI, Reiko NAKAGAWA

Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

A reverse-phase HPLC method for determining des-N-dimethylsibutramine and sibutramine in health foods is described.

Des-N-dimethylsibutramine and sibutramine in health foods was extracted with methanol. The sample solution for HPLC was

applied to Bond Elut Certify (solid phase extractions) with 2% ammonium hydroxide in methanol as the mobile phase. The

HPLC analysis was carried out on a column of LiChrosorb RP18 (4.6 x 150 mm, 5 microns) with 0.02 mol/L phosphate buffer

pH 7.0 /methanol (15:85, v/v) as the mobile phase and the eluate was monitored by UV detection at 225 nm. The average

recovery of des-N-dimethylsibutramine and sibutramine from health food was and %, respectively. The++��� +Â��,

quantitation limit of this method was 0.001mg/g, respectively.

[Key words; des-N-dimethylsibutramine, Sibutramine, HPLC olid phase extractions, Food]�S Health
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��������	
����������������

����

��������	
�� ��HPLC

��������	�
��

��������� !�"#$%&'()*����+,-�./012345678%9:;�

����� !< =>?@ABC!%DE;FG(� HI JC5K0.1 Bond Elut C18 Bond Elut Certify

L M,FG$ %DE;NOPO =>?@ABC!HI =QRSTQU @ABC!V0W2K( ) 0.1 2 -

CRQLX()* %�Y./012345678<J7Z[ LiChrosorb RP18 (4.6 x 150 mm, 5 microns)

\,[ � KR?]^_0`Qa5T5K!b � c%DE�defg WpH7 0.02 mol/L 55:45 v/v 260 nm

"#()*h$[ij����kl���� !�mno< � =�epqrs< Wt73 97 0.02 mg/g

:)*

uvC � ����� wxCy ��� !� M,FG$� qz: HPLC

� ����

{| � }�{| � }�A~kl����14 12 17 9

[i���()����A!�~�L5������O

j��%�D()��[ij���� �b�����4

����W� c�¡¢£¤¥kl¦§�O)*¨©�

[<��� !%<ª«�¬j � ®�¯°±¯²4 7

³´µ��¶��O� ®�¨©�[·¸ |"�5 11

´µ��&G�O)*

��� !<¹º»¼W½>?[V¾¿¬À�Qa5

R[¿¿V¾¿¬À��ABC!Á<�CÂ![V¾[

ÀÀ�U[Ã�Ä�V¾�E*Å]?[V¾j�/¿k

4,4'-(2- ) desacetyl["Æ(� ÇÈÉÊËÌÍÎÏÐ ÇËÑÒÓÔÕÌb

cHI ÇÈÉÊËÌÍÎÏÐ ÇËÑÒÓÔÕÌÖÔ×ØÙÕÚbisacodyl 4,4'-(2- )

b c%¢|¬j���ÛhµÜÝ[monoacetyl bisacodyl

4Þß�O;Ej *àáâ<��� !�
1)

C H NO22 19

b cWtj*m.w. 361.4

��� !<ãzD^qµWtj*äå�æåçè�

éêëìí¼î[ïD(;ðÄ\%.«�ñ)åçèò

�æóïD[i�ôõö÷%øù¬j*�l[äåú�

[û¾jU"¿üÆý�þn%��¬j*æåãz�¬

O� � "��[ïD��Oj*õ����à	&15 60


�Á<���[û¾j�à	����ô�[���

Oj*��� !< m � Û � m���[1 10 mg 1 1 2

��¬j *��� !< � HI �ñ
1)

1 2 mg 10 mg

Ojãµ����O;Ej� �������)«[9
2)

D�Oj´µ�W<�E*��� !�éïD�(;�

æåøùë�æå��ñ)��[ !�"ë� #��

�!#����$��Oj���tj *
1), 2)

��������	
 �������� �4,4'-(2- ) desacetyl bisacodyl

��������	
 ��������������4,4'-(2- )

� �monoacetyl bisacodyl

�����

� HI��� 1 desacetyl bisacodyl monoacetyl bisacodyl

� !�àá%&â

��� !�deÝ$�(;+,J7Z�Y\,[

2�R?`Qa5T5K!`@ABC!0.01 mol/L

b c � KR?'U(JK)Z20:10:10, v/v 0.05 mol/L
1), 3)

`Qa5T5K!b c %DE) $��45:55, v/v HPLC
4)

*�O;Ej*+��,-���./[0:;E12j

����[´µ��34�O)5���67¿89��

:�;�<�;�� =>?@AB/CD�Ec��������	
b ����

�������������������������������������

����



��������	
�����	��������

����������� ��!"#���$��%�

&'()*�����+,-�./�0'���1�2

345+678&���

��� ���#9��:;<#�=>?@A� 3BCHPLC

�DEFGHIJK��LMC��N'��O��L��

MC��	��PQR�S�23�TU����O��

VW����X$�YZ����"�'[\]^C�

_`abcde8' �3B��fC+4g8��HPLC

� ����

��� �	

Sigma 20 mg=>?@Ahijk�=>?@A $ +l m

no8' pqrstuaA+vw& x8yz0.1 100 ml

{�|T8��W}'hijk +xN pqr5 ml 0.1

stuaA+vw& x8�~�+hiEkx850 ml

��

[\]^�� $� �a�`d@Varian Bond Elut C18

l mIJ���b��������LRC, 500 mg, 10 ml

l m� �a�`d@Bond Elut Certify LRC, 300 mg, 10 ml

HPLC+W���stuaA�������l�m$�

3BW+W���

2 - 2pcb��c� stuaAEk�cb��c+

p��cb��c� stuaAEk+�$8��-

��� 
�

�����4^�l mIJ�at����SPD-10AV

l m l m 'C-R3A HPLC LC10A  �¡¢$£{ � $� +

GL LiChrosorb RP18���� >�¤b¥l�m$�

l ¦ m+§W8��4.6×150 mm, 5 m

��� ���

����� ���������

�a�`d@Cm ��O� +Bond Elut C18 0.2 g

�LM¨�no8' pqrstuaA +10 ml 0.1 2 ml

2500 rpm 0.1vw©x�]^8�� �ª«3¬8�'

pqrstuaA®+¯°8��±²� pqrst0.1

uaA �<*� ³]^8��]^k+´µ¶'2 ml 1

·¸¹¥º�» ¼ ½�¾ 9�¿À8' p40 50 1 ml 0.1

qr+vw& x8�� �a�`d@5 ml Bond Elut C18

�stuaA '� +ÁÂ�8?b�ÃÄ�b2 ml 2 ml

Å8�� �LÆk+ �a�`d@�5 ml Bond Elut C18

0.1 2 ml�8ÇÈ'=>?@A+|É<¶�' pqr

IJ pstuaA �ÊË8�� pqrst50 3ml 0.1

uaA �=>?@A+E^8LÆEkx8��5 ml

Bond Elut Certify 0.2 g�a�`d@Cm ��O�

10 ml 0.1 2 ml+ �LM¨�no8' pqrstuaA

2500 rpm 0.1+vw©x�]^8� �ª«3¬8�� '

pqrstuaA®+¯°8��±²� pqrst0.1

2 ml 1 0.1uaA �<*� ³]^8� ]^k+´µ¶� '

pqr+vw& x8�� �a�10ml Bond Elut Certify

`d@�stuaA '� ' pqr +2 ml 2 ml 0.1 2 ml

10 ml BondÁÂ�8?b�ÃÄ�bÅ8�� �LÆk+

�a�`d@��8ÇÈ=>?@A+|ÉElut Certify

<¶�'� IJstuaA �ÊË8��Ì2 ml 2 ml

�� pqrstuaA +Í#' pcb��c50 1 ml 2

� stuaAEk �=>?@A+E^8LÆEk- 3 ml

x8��

����� ������ ����HPLC

LiChrosorb RP18 (4.6×150 mm, 5 m)��� ¦

ÎÏ\ � `brÐÑÒkÓcÔpH7 0.02 mol/L

���`Al ' m55 : 45 v/v

1.0 ml/min�o

���Õ� ½45

10 lÖÍo ¦

260 nm×ØÙÚ

|É}Û =>?@AÜ 39.5

� ����� 

��� �������!"

�� ������	
�� ������HPLC

Ý � Þ Þ �ßà�×Ø8� ¦ �=>?@2 2 3 2 20 g/ml

AhiEk� _áâ�Å��+ã��=>?@HPLC

A�äÐr�Eå��æçè�3é��xêë�ìf�

:;<#&�� �=>?@A�hiEk��$IJ
1)

LÆè*�]^�V8�EH+íî���0'ïQR�

EH+W�&=>?@A¿� ¦ �!å�"�320 g/ml

éF�%�&4g8��

=>?@A ¦ � ÐrstuaAEk20 g/ml 0.01 N

��'hiEk�$ 3'Ý �ã�ða_ l|10 3 3

É}Û 3m�=>?@Ax xñ9.5 monoacetyl bisacodyl

w*#�ò<	ða_ l|É}Û 3m� %�ð2 4.7 2����

�������������������������������������

����



24 3a desacetylC2�&G�O)*�l[ �F�bG �c

�HIlOj�C2 b�J�F "c�&bisacodyl 1 2.8

G�O)*��� ! K �@ABC!HIQa20 g/ml

5T5K!V0W<�LMV0N� �F���� !6

�O�&G�O)� @ABC!V0W< �F� G� b24

cP���C2 �&G�O�N���C2 <ÛQ3b 2 2

.À�:)* =>?@ABC!V0W<�G [R0.1 2

()iS[N���T}ñW�C2 HI �"Æ�C1 2

2<�À&G�O�k:)*

�� ����� � � !"#$�%20 g/ml 0.01 NK

&�' (!"#$�%&�) ( *+,-.+/ !"� � 2 -

#$�%&�0�12 *+,-.+/ +34.45�2 -

%&�6�� 7894:;<HPLC

*(a) b) , (c) 10��� �����	
����� ������ �����	�

� ������ ����� ���
�desacetyl bisacodyl monoacetyl bisacodyl

�����������

]U�V0W�"Æ�[VE;&'()äW����

 ! K � =QRSTQU @ABC!V0W20 g/ml 2 -

<�LMV0N� "���C2 HI �&G�O10 1 2

b c* �) G =QRSTQU Qa5T5K!V0W<3c 2 -

"íX�P���C2 �&G�ObG ��l[10 2 3dc

�F�G �®Y() 234567Z�Zl24 3c HPLC

O)*����kl��� !<]??�HIQRST

Q]U�W<[Q["Æ�O�ÛhµÜÝ[Þß�O;

Ej HI �¢|monoacetyl bisacodyl desacetyl bisacodyl

�Oj���"k:)*h\]$W<�LMV0�Vz

HIFGVz[<LMV0N���T}ñW"Æ�C2

��À&G�O�k:) =>?@ABC!%DE0.1

)*

��� 	
����

HI JC5KL %Bond Elut C18 Bond Elut Certify

DE;\^FG0��_`�ý%�a¬jÝ$%&'(

)*��� ! K % JC5KL 200 g Bond Elut C18

[�J�b� c c �dï[e:; =>?@ABC2 3 1 0.1

!�VG0p%&'()* � �VGp<34p0 4 ml

�f =Wt:)��kl�2KCRQLXdï�[100

*û¾j =>?@ABC!�VG0p< �()0.1 5 ml

�l[���� ! K % JC200 g Bond Elut Certify

5KL [�J�b� c c �dï[e:; =QRS2 3 1 2

- 0 2 mlTQU @ABC!V0�VG0p%&'() �*

�VGp<34p�f =Wt:)��kl�2KC100

RQLXdï�[û¾j =QRSTQU @ABC!2 -

V0�VG0p< �()*3 ml

�= ������>?@

 !"#$!% &'(���� )*+ , -./0�*2 - 3 ml 0 0.8 ml

)1�����-2343 -5.6&'(��7 860200 g 10 ml�

6 1��-�	60 �9:� �����;<-��60 =>?@A 1 A

?

(k(� =QRSTQU @ABC!V0%VG02 -

[DEj��[i�� 234567Z[G [RHPLC 3

()�C2 HI �"Æ¢|��G�()*N�W�1 2

��� !�"Æ%��¬j)«gh[tlkª«�O

;iÀ>?p[VE;&'()* =QRSTQU @2 -

ABC!V0 �>? � �¶·V0[��3 ml 0 0.8 ml

� !%NOPO K 34(�@ABC!%4I;200 g

���ml

�

�
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HPLC�A BCDEF12G�75$,+HIJK�

7894:;<

BCDEFG�H�"!IJKLM 1 N�OHI�PQ* Bond Elut C18R

�LSR�� N�OHI�PQ�LT ABond Elut Certify R

BCDEUG�H�"!IJKL� 1 N�OHI�P** Bond Elut C18R

Q�LVR�� N�OHI�PQ�LW ABond Elut Certify R

����� ���
� �����desacetyl bisacodyl monoacetyl bisacodyl� �

������

�() K ���� !V0%N�()*10 ml 20 g/ml

LMV0N� �FíX� W��� !jk%6 HPLC

de()äWbG � =QRSTQU @ABC!V4 2 -c

0 [l(;>? � �¶·V0W<���3 ml 0 0.05 ml

� !< K WG [R()�C2 �O�&G0 g/ml 3 1

�O���� !<¬m;"Æ�O;E)*>? �0.1

�¶·V0W<���� !jk< � K0.2 ml 1.8 15.1

WG [R()�C2 HI �"Æ¢|��&g/ml 3 1 2

G�O)*>? � �¶·V0W<���� 0.4 0.8 ml

!jk< K W���� !<�À"Æ�O�k20 g/ml

:)*h\]$W<�gh[�Oj>?p< �¬0.5 ml

�1n =>?@ABC! �()*50 1 ml

G [34mn\]WZlO)����oHIp�25

KCRQLX�� 234567Z%R¬*�HPLC

���o�q· 2KCRQLX�234567Z G� b

c<_`�ý�rs%g¾��� !��C2[ÂC5a

KR6�±«lO)�� JC5KL WBond Elut C18

5b Bond Elut Certifytu()� G k��vw�O)b c *

JC5KL Wtu()q·bG c J5c Bond Elut C18

C5KL i��l[xWy[_`�ý%�a¬j��

�W�)��234567Z[�C2 HI �"Æ¢1 2

2 -|��±«lO) �Ol��C2< =QRSTQU*

@ABC!VG0� JC5KL %8Bond Elut Certify

X¬jz���� !�"Æ(¢|()5��HIlO

)*����p�q·�2KCRQLX�23456

7ZbG c<�J�F � "[A���C2�t5d 1 6

j����� !��C2[{î�ÂCKR6�OlO

�E)«�JC5KL |tuWepW�j\^�HI

lO)* JC5KL tu�bG c[Bond Elut C18 5e

ûE;5�J�F � "�_`�ý<�aW��k:1 6

)� JC5KL Wtu()q· G� bBond Elut Certify

c * �5f _`�ý%xWy[�a¬j���W�) (k(

����o�q·�}~[�C2 HI �"Æ¢|�1 2

�±«lO)*_`�ý��a%&'¬j)«[DE)

����oHIp�234567Z�[���� !�

"#%��¬jiS�|"<±«lO�k:)��5(

��� !��J�F�[_`�ý�`�¬j���

��tO��G HIG [R()iS[_`�ý%5a 5d

Ã�Ä��aW�) JC5KL %DBond Elut Certify

E)Ý��E��1O)*ñ) JC5Bond Elut Certify

KL Wtu()��"Æ¢|���C2��¯<��

� !��±\]�(;9DW�j��1O)*

��� ������������

@��O;Ej����oHIp%DE;34mn\

0.2 g 200]%�:) ���� [��� !%NOPO*����

�������������������������������������

����



K %34(�]dï[e:;mno%�«)*���g

(�]< m�E�N�äW%§�[R¬*5

����kl���� !�34mn\]äW��

��� !

± **mno LM��

2KCRQLXtu

* 99.5 ± 0.9����o

* 99.9 ± 0.6����p

JC5KL tu�Bond Elut C18

96.9 ± 0.4����o

97.4 ± 0.7����p

JC5KL tu�Bond Elut Certify

92.3 ± 3.3����o

73.0 ± 2.3����p

BCDEF��U)XYZ�����[\]^7_`0A*

BCDE -ab1�����-2343 5.60A=** 0.2 g 200 g�

>?@L An=5R

����o�q·�2KCRQLXtu���� 

99.5 98.8 100.7 Bond Elut C18!�mno< =b � = �c

b c�JC5KL tu��mno< = � =96.9 96.4 97.5

JC5KL tu��mno< =Bond Elut Certify 92.3

b � =cWt:)*����p�q·�2K89.7 97.8

99.9 99.0CRQLXtu���� !�mno< =b

� = � JC5KL tu��mn100.6 Bond Elut C18c

o< =b � = � JC597.4 96.7 98.6 Bond Elut Certifyc

KL tu��mno< =b � =cWt73.0 70.7 76.5

:)*�\��<E�O5 =��Wt�Ã���¬j5

0.02äW%Z)*h$[ij��� !�epqrs<

Wt:)*mg/g

� ���

��������� !� "#$%&'()*HPLC

N�äW� HI JC5Bond Elut C18 Bond Elut Certify

KL %DExWy[_`�ý%�a¬j���W�

)*ñ)�mno�����5[Ã���¬jäW%Z

)*

��

;� ���¢l� v�ÛhµÜÝÆ�� bÛhµ13 �

ÜÝÆ������ � �¡����<���� ¢£�¤¥c ,

�6�;EE�*

�b c�� g¦§l�Ûh´µ�� Ûh´µ¨�aRAC�

;�E�<;�E��¢£©�µª��«*����¬

�� ¬ ¬ ¬ ¬ ¬ ¬L Valenti & C Lau-Cam : J Assoc Off Anal

 �� ��E ��� ;E��¬Chem -

�� ¬ ¬ ¬ ¬ ¬ ¬ ;�K Bradshaw et al : J Pharm Biomed Anal

;��� ;��� ;EE�¬-

Analysis of Bisacodyl in Health Foods by HPLC

Kunimasa MORITA, Takami MOHRI, Reiko NAKAGAWA

Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

A reverse-phase HPLC method for determining bisacodyl in health foods is described. Bisacodyl in health foods was

extracted with 0.1% acetic acid in methanol. The sample solution for HPLC was applied to Bond Elut C18 and Bond Elut

Certify (solid phase extractions) with 0.1% acetic acid in methanol and 2% ammonium hydroxide in methanol as the mobile

phase, respectively. The HPLC analysis was carried out on a column of LiChrosorb RP18 (4.6 x 150 mm, 5 microns) with 0.02

mol / L phosphate buffer pH 7.0 /acetonitrile (55:45, v/v) as the mobile phase and the eluate was monitored by UV detection at

260 nm. The average recovery of bisacodyl from health food was 73 97%. The quantitation limit of this method was 0.02�

mg/g.

[Key words; Bisacodyl, HPLC olid phase extractions, Food, Cathartics]�S Health����
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��������	
����������������

����

��������	
���

�� �� ������ ��� � �	
��

������������ !"#�$�%&'()*+,-./0123456789�:� ;W

W E mg/L<� ;� => ;� /?@"%&'()*+,-.�ABCD�EFGF �H�<���H�����H���

IJK67%&'()*+,-.DLMNOPQ�F67%&'()*+,-.RSTUVWXY!"

YZ[�\]R^"_`abcde fR�g/Dh�ijPJK67 ;< => ;� /?@"%E W E���

&'()*+,-.��g� klmD����;��� IJK67g/ha

nopqprs#�$�%&'()*+,-.�%&'()*+,-.� klt

� ����

%&'()*+e f�,-/ju!"YZ[THM

D�vwRxF"yz {|}~��} ��$�� � ��� �

=>5���} J"1D�wRxF"�� ��� � �	� �� �

�� �����[ ��� $x�/$��J"�� ���

��� /��521"7
 ����

$��$�����/?12 ���CD�H<THM

R^K2?��$�$w:ID��$���Xmg/L

��5^1��^$��$$�� ¡¢P£¤�F2

1"7vwIDE�¥,wP¦§/¨©Iª"6¤�

A- � � � «/¬®$�¯$°±²³�6¤�$

�$w$:�$�� /j!"´µ¶·¸P¹ºx

F�\®»:�ID¼®½¾¿À���}/012D�

Á $�%&'()*+,-.eÂ$XJ"ÃÄ�I

Å< 89�:RÂÆÇÈ»v

ÉsÂÆÇÈ»v�ÊsË$ÇÈ»v

ÌÍ��56Rª/,-!" Îd��RIJ"7THM

¿ÏD RÐ!" f�½ÑPÒÓF"�RRTHMFP 7

^K67

�wID¥,wP¦§I^�K6��E�¨©/Ô

ÕxXÖ��RP×17/��/Ø"Ùp*�ÚÛ

~Ü�PÝÞID^ß� klm��à�á�THMFP

Pâ2/ß1�PãäIJ"7��6¤� �THMFP

åæçèéê+rRëì�F"��:���Ùp*X

ÚÛ~Ü�!"�RD�$�� ¡¢Xëí!"�ì

IîïRëì�F"7

��ID������ðñ~òóoXôR!"õ|

���� !"#�$X¡ö/÷ � �g/Ó6K2

$�89XÒ1���:���YZ[/øù!"

�úûü{� klmX34567THMFP

� ��	


��� ��������

W W E���������/J" ;<� ;� =>

;� X89�:R56eÅ < 7E��:�ýïXþf

< /�!7

þ< 89�:�ýï

�< ��������	
e��<�;�<�� �������	
����f

�� ����������+*pe����;���� ������������<���;�f

��� ���� ����� 	
���

���� ���� ���

��� ���� ��� ���

��� ���� ���� � �

!�� ���" � �"�����
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�89�:DðñRòóoXôR56õ|���^�

;< ID����e�����D <� ��À�DW

���;�� �fP�:������ÞIJ" �H� Xha

�6� ;� ID����e�����D <� ��W

haÀ�D ��;�� �fP�:����ÞIJ" <<H�

X ¤21"7¼!� ;� D� ;< => ;�E W W

RD"^��#��e��D ��;�� �fIJ"7�

6�89�:��$D 2V%&$IJ" 7��

��� ����

<��� � � «;���� � <� «

��� ��	


Å < /�!'�:��(/J"m$)*e$+,

P-¶xF21"f�./H < �./H � => ./H � /

Ë01X2ß�3P4®?12��5R526«(�

#�$XÇ$567«(/Ç$Iª^1}56Rª/

W/D�7«�Iª"8@911:/ÒK67Ë$/

012D�Å < /�!;<�=>P^1»v /?R

12�Ù?@æ%·/�� �� (p%XA12 ��cm

�?&*+ç/B�567L

��� ���������	


�� !"�����

�C®!·D ¬ /j!"¡¢/01THMFP THM�

2¸�D ÂE!· /�F67!^ÓG�ÂTHMFP
�

$/HIm�JKÌÍLM%&ê*NOXPQ52Ì

Í��eRS �H���� T��� 1gf5�E�VU�V

�ÌÍmP <;� WXYZ R^"á�/012� XTHM

[ærð\pð;]^Y_.·IC®567

����� ��#��������	


�`abcde �ef[�e �,[ghpH EC SSf f

iLÍjkme �ghiLÍjkme �BOD CODf f

 YZlÍe f�C®/012D|}Á$ÂE·TOC

/�m567_`abcdD�Â$X�H�� W �)��
µ

+né+opü*pIq�56qO/012�� rW

�üXA12bcdest ��� uWfXC®567

��$ �%&'�()*%+�,�	


�m/012Dvw$+,�$+��,x/��£

ha THMFP¤6H�6��g[ç*püe fJ6��

�� klm�,xDJ���/52ÒK67!^Ó

G�Ç$y6� e fR�me yfTHMFP C g/m Q m /
� �

RXzF2 klme yfXx 567JTHMFP L g/

/� R R�jØ�{ºÅX|-5���{ºÅL Q

�� ; �}~�X£¤67�� ; }~�/L Q L Q

y6��mX��52y6� klmXx 5THMFP

67y6�klmXW,52«�klmR5�x�/�

«6�CXW,52�g�D� klmR567�g

DklmX�:��I252�g J6��CXxha

 567

� -.&'/0

��� 1�����

<��� � � «;���� � � «� ;<� ;� =W W

> ;� /?128956$����ABC=>]E

TOC���Xþ � /��6�YZ[�\]RxF"

=> ���XÅ � /�!7E���

þ � ��¦��^��/� �ABCD���BOD

����� ��e< fX1�Fá�}K2?AA mg/L

J/�YZ[���E�$�D��/��IJK67

=> XQ"R���/012\]RxF" �TOC ���

D�:gI�DQ�F^�K67¼!�Ï�IDAB

�H���;�H��� IJ���:gI�PQ�F67x�

/� ���eÅ �fXQ"R�L/�TOC => ����

ß��L/�ß^"��/JK67

þ� '$����ABC�]�����	C=>��C

��� ��
��

�	
�	�
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����

��� ��� ��� ����� ������ ������ ��� �����

��� ��� ��! ����� �"��� �"��� ��� ����#

$%� ��& &�� ����� �����' �����' ��� ���'!

$(� ��� )�& ��"� �"��� �"��� ��& �����

��� ��� ��' ����# �"��� ������ ��' ����#

��� ��� ��' ����� �"��� ������ ��� ����'

$%� ��� ��# ���!� ������ ���)�# ��! ���'&

$(� ��� )�! ��"� �"��� ������ ��# ���!)

��� ��) ��� ����! ������ �����# ��� �����

��� ��� ��� ����� �"��� ������ ��� ����#

$%� ��� &�� ����& ������ ���!�� ��! ���)�

$(� ��� ��� ��"� �"��� ������ ��� ���)&

��*���+��+

+���+����+�,-./0�,1234�!+���./0���234��+����2�5	6789:;

<,�

�,)

<,)

����

�������������������������������������

����



Å� => ���TOC E���

��� �� !"

����� 2���� !"

<��� � � «;���� � � «/?@"Ë$�

���XÅ � /�!7Ë$� DTHMFP THMFP

�H���;�H�<� I��52?��Ï�!"e�~�mg/L

~� �/?@"f#�$���e�1:fR��!"

R�CIJK67^?�LMNO�/012D < �

g8@�Ùp*�6¤¦��I^ß��F/012D

�Ï���IJ"7

Å� Ë$� ���THMFP

J/��F��Ùp*XA12Ë$� Ë$THMFP

îQ @ABCX£¤67!^ÓG�E�1�Ë$m

RÎdXzF2Ë$m�/¡¢!"[�mX 5�E

�DUXDË$mI252CXx 56R�q�

�H��� P£�F67��CD�¤� P�¥mg/L
��

56Ce�H��� fR��!"R¦Þ�¼§dImg/L

J���^���K67��¨C�©1/012D�

¤��89Pª«�R1�¬�:�Ë$X¡öR5

216�/¡52�I89ID��g®�Ë$X¡

öR52?��89¡ö»:�©1P¨C/	ªß¯

°521"á�R�±xF"7

����� 1����� !"

7W W E THMFP;<� ;�=> ;�� Xþ � /�!

THMFPþ� '�:�

/?@" �ABW W E;<� ;� => ;� THMFP

CD�EFGF �H�<���H��� => �H��� X Im YZ

J��#��R���R�©1/�"�DQ�F^�

K67�6�� �:� D �H�<�;�H��� X �THMFP m YZ

ABC �H��< X IJK67�²�89�³IDm YZ

���À�:�õ´µO�=>P ß^1��$�

D �H���;�H��� XYZR�¥xF21" 7THMFP m
��

�¥CR�}�¨CX�¶"R��}�89ID¼·

�1¨CP£�F67

�}�89VUD � �g/Ó6"¸¹89/�º

12£�F6áIJ��õ´µO�=>P�R»¼^

1ðñ~òóo�õ|�:���v½���YZ[/

øù!" �ABi^úûüXþ521"á�THMFP

R�CxF"7�6���CD�õ´µO�/��!

"YZ[/øù!" X¾¿!"�ìI�åæTHMFP

7çèéê+rCR52¯AIª"Rëì�F"

�:´/?@" ���eÅ �fXQJ/� THMFP

"R�'�:Rá� D�L/�ß��L/�THMFP

ß^K2?��LMNO�J"�RPÞ�K67

Å� #�$� ���THMFP

��� ��� ���

���	
��� ����� ����� ����

���� ����� ����� �����

��� ����� ���� ����
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	������������������� THMFP

 	�!"#$% � "&'()��*+�,-.E���

%/0	1&	2
3&	4
 �56	7THMFP

8,�9: ; "&'()	<=��>? @/! E���
���

0	1&	2
3&	4
 �56	7�A%�#B

���"CD%��1&	EFGH	IJ�KL�

���MNFOPQFR��@"�STUSVWLX

�YZ�!"��W[\��,Z%]^Q��%_`

�=�;

a	� � !THMFP E%�"b"cd�Ge� ��� TOC

%"�f�gh�,%Ai�j k 	l��mWnQ

�� o	�=p�@ qTHMFP %�"b"cd%"

"rst��u v�W7�A%W�P8,;%

FO	wx�=����"�A�Q"A%PQ�

�W1&	yz	\{���"�m�1&	�

	�������������W3&	|}THMFP

~�	EFGH	wx�=�%�����;

jk %b"cd%"�fTHMFP

��� �������	
���

�� �� �k 	IJ������:��� �"�G��W E

FR���FRt�j � 	l�;

j� �G��FR���FRt

��FO"���G���� :��� �7� ;mm
���

���G�%|������� �"�G��� ��W

�~�56	7���,�:��� �"�G����F

O%@��56	78,;a	� �� �� �kW E

"FRt��Z,;j � PQ�QP -.	�FO

"���������:�� 	7���G�"� � �*%

�WFR��A%W�P8,; I����� �" �E

k % ���� ��� :��� �" �k 	<=��GW

��"����FR�	 ¡¢W�£,,Z�FRt

�¤R�¥ P8,;

��� ��������

���� � � ¦�:��� � � ¦" %§F�"THMFP

W E¨©ªPQ :«� c	l��¬	-�� �� ��

�k 	IJ�§F�� !% ®�¯ °%"�Q THMFP L

f�l�±²³� !��Z,;�"�m�jL = aQ
b

� 	l�;

j� "±²³"´µ%v�fµTHMFP

�� �� �k 	IJ� % %"o	� gW E L Q t

´"�mPQ�� "rst��u	v�"7�A%

%W�P8,;

A" � ³	 ���� � � ¦PQ :��� � �: ¦L Q

"§F��¶·�¦¸"®��¤R�,;¦¸"

FR®�"(¹�9 � 	l�;THMFP

9� ¦¸" FR®�"(¹THMFP
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Trihalomethane formation potentials in stream waters from forested mountains

�� �� ��
Yoshitaka NAGAFUCHI , Hiroshi MATSUO and Shigeyuki SASAKI

Fukuoka Institute Health and Environmental SciencesC�

Mukaizano Dazaifu Fukuoka Japan��� � ���������

Fukuoka Forest Research and Technology CenterC:

Yamamoto machi Kurume Fukuoka Japan� �	���
� � ������
��

An investigation on water quality was conducted using stream waters from three basins (W 1, W 4 and E 4) on a� � �

forested mountain. Water quality and runoff loads of trihalomethane formation potential (THMFP) were estimated. THMFP in W

1, W 4 and E 4 were 0.019, 0.022 and 0.023 mg/L, respectively. It was observed that THMFP in stream waters from 3� � �

basins varied with the seasons. There was a positive correlation between THMFP and ultraviolet absorbance at 260 nm (E ) as260

an indicator of organic matter containing an unsaturated bond. The annual runoff loads of THMFP were estimated in the range of

220 340 g/ha in two basins (W 1 and E 4).� � �

D EKey words : Stream waters, Trihalomethane formation potential, Runoff loads
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Environmental Impact of Road Bed Material Containing Fly Ash Generated from

Refuse-Derived Fuel Incinerator

Mineki TOBA, Daisuke TSUCHIDA, Koji TAKAHASHI, Youichi KUROKAWA, Makoto NAGASE and

Akira UTSUNOMIYA

�Fukuoka Institute of Health and Environmental Sciences

Mukaizano Dazaifu Fukuoka - Japan��� � ��� �����

Road bed material “Poz-O-Tec R”, which contains fly ash generated from Refuse-Derived Fuel (RDF) incinerator, is

manufactured to promote the recycling of RDF fly ash. The properties of the material were investigated by the pH-dependent

leaching test conducted in the range of pH2-13 using the batch type leaching test (Japanese Leaching Test No.46; JLT46) to

evaluate the environmental impact on groundwater when this material is used as road bed. The result of pH-dependent

leaching test shows that the concentrations of leached heavy metals from the road bed material are relatively smaller than

those leached from its components, such as coal fly ash and RDF fly ash. And the amounts of heavy metals released from the

material during JLT46 meet the environmental standards for all heavy metals except lead. It is confirmed that the

concentration of lead by JLT46 decreases with consolidation of the road bed material and meets the environmental standards

within 7 days after construction using this material. X-ray analysis indicates that calcium aluminate inhibit the leaching of

lead. It is found that the initial high concentration of lead within 7 days can be controlled by adding aluminum sulfate which

lowers the pH of the material to 12.3 or less.

 !Key words; RDF incinerated ash, Effective utilization, Poz-O-Tec R, Safety evaluation, Lead
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 �� ��� ! ���	�	�� ������ ��� �� �� �� ��
 ����
�#�789:;
����
� /0 ��� ! ���	�	�
 ������ � �� �� � ��
 ����
�#$%
����
� ,- ���	�	
� ���	�	" ������ ��� �� �� �� ���
����
� 234 ��� ! ���	�	" ������ � �� �� �� ��� ����
�#$%
����
� &' ���	�	� ���	�	" ������ � �� �� �� ���
����
� &' ���	�	" ���	�	" ������ � �� �� �� ��� ����
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����
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#$%
������ �� ��� ! ���	�	
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������ AB ��� ! ���	"	� ������ ��� �� ?@ � ��� �����
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�����
 234 ��� ! ���	�	�� ������ � �� 1 �� ��� ������#$%
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����"� &' ��� ! ���	��	�� ������ � �� �. � "��
����"� &' ���	��	� ���	��	�� ������ � �� �. � "�� ����"�#$%
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&H�I�� ?=>� ?�@� ?A��H�J� �BC90H�IE�KL�)189 77 112 23.1%

M/N� OPQRSTU�>��� V OP2�@��� OP2WXYZ[ QM\89020 20 30 20

]^[_[`a�� !"#$� b � � cChlamydia trachomatis Ig A Ig G ELISA
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�� !"#$def�gh�RST.�def

= A�B/0defi��� jdefN,-�dSTD 5

efklm\E�nQopqr\8-./0s�KtE
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��z{�KEs|2}C- P@�EdeJE~710
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���2�\Y.��QTU���EY.112>��
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�.-�����E V 2 !"#$� IQ¡�3 5%

78/�Nm\���f�EY.deI�mY�B/S

EN¢£78-./ 0��

�������� � ����� !"#$de15 3

f2¤.-� = AE%&'()Chlamydia trachomatis Ct

�¥ ¦
E���§��¨p
�� %&'(�13 HIV

©ª'(N«2�¬�*+,-./03�	
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�8\E���§��¨p
m\®2¯°±²78/'

15&2¤.-%&'()*+,-./ h³�� ��0 �

� �m\�� � �1�E'(´µE¶·2¤.3 17 3
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� ��� � �m\�� � �2mr- ®2¯°15 3 17 3
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¹¼¾E% !"#$%&= ��¿ A2¤Ig A Ig G

.-'()*+,90
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% !"#$%&E'(2��gÀÁ�ÂÃÄÅE^

96Æ��ÇÈÉÊË  !"#$)½.9�DEÌ2�

ÍÎÊ ÏÐÑ[�=�Ò#ÓÔÕ ÖÅ �ÐÑ[�A

×[Ò=ØÙÚ[ !Ê�ÖÅ �ÛÆÜÕ`ÒÝZÜA

Eppendorff Milli QÆ���¿ÞÆÐ ÖÅ "ßàá= A� =

SP-UF Millipore 18.3 cm� �ÖÅ)½.- âãä% åæ�

çèEá)½.9 �ÎÊ ÏÐÑ[�½éê�=ë[0A

�"ìíîÆ×ï[ � ÖÅ �ÎÊ AMW-8 BioTec A

ÏÐÑ[�ß[ð[= �gÀÅñ
Å �ÊÕMTP-120 A

^òÚ[È[= �ó¥ôõöÅ �ÐÑ[�"^PCI-300 A

÷[= � ÖÅA��¿"^÷Monoshake Labortechnik AG

[= � ÖÅA)½.90Vortex-Genez Scientific Industries
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^Æ�¥EøùNÐÑ[��Y\¿2'&)úû21

�ü, %&£kE���'&)ýþ½��� é� =Ig A

ê�2��A� �2ýþ,� %&£kE��221 Ig G

�'&)ýþ½���� �2ýþ,90DE���210

!Õ ½N,-ýþ½���) íÓÒ�	�
�¹¼1

) íÓÒ�H�
�¹¼) íÓÒ2�  �2 2 100 L

� � �¤º�, ç� %&£k½ýþ'&)D8�8Ig A

0 �100 L Ig G �¤º�,9 %&£kE��2S��2

�!Õ ½N,-ýþ½���) íÓÒ�	�
�¹1

2 2 100 L¼) íÓÒ�H�
�¹¼) íÓÒ2� 

�¤º�,�ç�� %&£k½ýþ'&)D8�Ig G

8�  �¤º�,90100 L

�2�ÐÑ[�×[Ò)��� �� º�ÊÕ^37 60

òÚ[�,90DE��ÐÑ[�×[Ò)�Q,�ÎÊ

 ÏÐÑ[�½éê��éê�)�íÓÒ  �300 L
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¤º�,� #éê,90�2�$%=$Ò&ßÝî'3

Ý(È[)A*+%Ç� %&  ) %&Ig A 100 L Ig A

£k½íÓÒ2�$%*+%Ç� %&  )Ig G 100 L

%&£k½íÓÒ2D8�8,-�ÐÑ[�×[Ig G

� 0 �Ò)�� �� º�ÊÕ^òÚ[�,9 DE�37 60

��2éê) #vC903

R�2��íÓÒ2./�= ì�ÏÝÓìÒßÕ0p-

A � 01� )  �¤,- úû� º�237�9100 L 10

2345��6G278�= á0Á��ßíË9$3N

#Á��ßíËA)  �¤�íÓÒ2,-�ÐÑ25 L

[�"^÷[� :;<,90DE��ÎÊ ÏÐÑ10

[�ß[ð[)½.� E=>°)£k,90£405 nm

kE?EßÝ(ÑÕ'2� E=>°)½.90630 nm

£k´µ��^Æ�2@A789BCD2EF789

GHI)½.-&Æ�ëÝÊÕJÆ ')GH,�	�

=� �H�=K �19�LH�=MA)Nk,90A A

� ��

�� � �m\�� � �1�E %&'(15 3 17 3 Ct

0 � �56<;)O 2Px :56<;� <� DE¥1 872

>�� <�@�� <�BC90 %&H�I490 382 Ct

��>� ?�@� ?�B��DEH�J�>�77 112

�@� �BC90Q&�� QH��15.7% 29.3% 23.1%

BC90 %&H�IE�KL�)¡/N�O 2PCt 2

x�F2� P2RSTUR¾,-.90O 2>@20 3

Ct 20SE %&H�IE�KL�)Px0>�E���

30 20Pm\ P2mr-Z[ Q¡\8�@�E���

P2WXYZ[ Q¡\8907\2� %&H�Ig G
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0 � �./ hijklEdefmin o(2�/N Ry
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�ÛÊÁíqÒ'= AEdeJ) V �~STD HIV 2 4
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