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7 STQý�1úŗñx¿þĚ²Ƨ�w�ó}ſVŏýwy2

ó}ſVŏ1ƥ{įóV²NÌ{ÿĜxy»|\�1úŗñxþĚ~ðùó¹|Ħçxzº~y2ţxp1Ěÿ
w²þĚ|Úôwvt»xnÛÍƔ~Ģf´ĶÛŌ{tz|º~y2No1þĚ{Ħ}²Ɣ}Ƥ~»x1yġu|Ĵ
wf�²çy»sx{zº~y2STQý�1ÿûûþĚûnÛûňŏ~øü¿ûðùó¹²ŝ¼wõĩu¼vt~y2
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�±{}ÿ|vWNWu{
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ƽƆ²WN~ãÜy»~|
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ùù´²´¹|gśß²
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ōƁŴç

{v¼³}v~|\

d ƽƆ�ĦŌ²ŌºĪ±5cmƵ{»óøwvz�2

e zǖ~��úüóøǖ~ùù´²´¹~|\�Ī±Ƙ}ÿñ
¶ðüǖÿwvz�2

f d~»óøw�ƽƆ²ĪmťŻ(óûüûÖ){W{{z»¸
v{u¼»2

g f~ƽƆ{ƽƆx\Ō~ùù´²´¹²N{¹W{{Ɵº{
qvĐx1}ÿV�ċƔy»2

d g~ƽƆxùù´²´¹²ĪmťŻ(óûüûÖ)txƟº1
ƽƆy_²ûĽu{vĪmy»2

e Ƙ}Û{ùù´²´¹100 g²u¼15ďƁƘ}wz|¹ť
Ż²mwy»2ÿƘ}Û~Īmÿ

f d~Īmw�ƽƆxóƳùù´²´¹²e~ùù´²´¹|
usvt»Ƙ}Û{u¼v1ƽƆ²ûĽƘ}y»2

2,Ī÷Ɯùù´²´¹ÕĽŲ}ý

k�

}ìù

ħìÿùù´²´¹�ǎï{gïy»�±1u�{{¼
¹óö¼|Ʃçwy2ƈǃwy~wß�ťŻw~íŗ�
zçxØt~y2

ùù´²´¹|Ñ~w�{yv{~þå
ûƽƆcþ|-20#Ɓþ{zsvt»

(ùù´²´¹�-79#wöWw~y)
ûĦŌƯW|zt
û_ųƯW|zt

ï

ï

ï

ƽƆ1Ƙ}Û1ux(ƽƆýŌfŶ}~²~²ŭ°)
�ùù´²´¹wƟVmww~y2

Ćc~~~Ŷ}y»xƽƆ|·óüùóøǖ{zsv
Żw{ƑĦwúŗñ|ƒWw~y2

; û Ľ Ƙ } { t t v � < Ī m Ɯ ù ù ´ ² ´ ¹ û Ľ Ƙ } ý ¼ ´ ù ö ó ¿ (http://www.aisti.co.jp/wp/wp-
content/uploads/2022/10/touketsuguidebook.pdf=²tƶĠ�put2
PowerPoint ÷ü¼óöü·÷ó (aisti.co.jp)

ƶŝſÑÿė5ß¹,<ưŌƽƆµó÷úó°~�±~ùù´²´¹ûĽƘ}~Ķİ=,Ď106åoœƏĳo�_�ĺÂ�_çŪƨp.115
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STQý~ÿû�QuEChERSý²ƶŝxw�ÿûýwy2s~oýw�ĚÿûĊƂ{įóV~ſ²ÿûy»sx|w}~y2

ÿûõýü

3,ÿû

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

ûò¸ú´º 13,000 rpm, 1V

ÿĐ ď (10ÿƽƆ~�ďß) mL 

ƽƆãÜ 10 g

ðŉVö 3,500 rpm, 5V

oxv 1V

ÿĐ NaCl 1 g

ÿĐ ACN 10 ÿL

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

oxvþň 10û

ÿûÿ(ACN|)

ÿĐ {ƞþÿ(ÿĐÞƕƽ�~|\)

&w

&w

&�

&�

&�

VÜwvþýō{x&�

ÿûõýüňġû}ìù

/ƬzyðŉVǆß{ƽƆ||
Ƹ�N||ưz�z»|\�1»
ùÿó¿ûò¸ú´¶ü²2ģu
¼vƟxvw~y(p.56ƶĠ)2

ƽƆ~ďVŭŌ|80ÿoǍ~|\�ď²ēĐw~
y2ďēĐ{�2t~þö|rº~y2
dááVĎf~ďVŌ²¿Čy»2

ƽƆ~ďVŭŌx\¿{v10 gþâxz»¸v{
ēĐw~y2
eþÚ²ƽƆ{}ħu{ſ²ÿûw´y�y»2

~õƽƆw�ďēĐßƽƆy_{ď²ƟV{}ħ1
±ĉu{»�±}15VċƔw~y2

ďēĐ~Æ}�p.15(1)²t¯�put2

ƽƆ||ıt|\�§q�ĸ{1|||¼»|\|r
»~wôúóø{wN|²VÜw~y2

w

�

�

�

�

ēĐþá�ƽƆŌ~1/20ĈO{z»¸v{w~y2
~�{ƞþá~þÚ�ACN{þňy»²~²tŶ}�
put2

ēĐß�30VƁþċƔy»sx²ƻĎw~y
(p.15(2)ƶĠ) 2

ïw�ƟxvwÿĆu{»�±?úŗ²ƻĎw~y2
ƟxvÛ²Ŷ}y»|\�1ñõüöÕwƽƆ|ýîu
¼vt»sx²tƀŋ¿t~y2

w ǺÞ û ƬÞ 5 g }~ÞļƽƆ 1<2 g
Ð1¿ŜƆ{~ļƽƆ�ƽƆ²ĮŌw~y2}~|

\�©Ĩ]ǀ|¿�z»�±nÛƦþ{²tħì¿t
~y2

;}� ACNÿ²»øûøúû
NaClÿyWúøú¶ð
MgSO4(ǆď)ÿǆď{Ŕþ°ý·¶ð

Ŵç

ááVĎxĝŏŵŷ{¸ºſ²²»øûøúû|
xĶ¯u{ďþñóV²ǦƩw~y2

dACN|ÿſ
eƽƆ|
fď|(ǦƩø)ÿƅ{~ďþñ~�ġóV

ÿû~
ý´óø

&�
� 4ƘÞ~ĝ²ĈO~þöwēĐw~y2

dNaClÿĝŏŵŷ
e¿¸óŔ3Na2ďĆķ
f¿¸óŔď}2Na1.5ďĆķ
gMgSO4(ǆď)ÿĝŏŵŷ

¿óñ¿ĠƯñ{¸ºƽƆ|²Ŭó
wvt»xŝx¹¼~y2

dACN|

eƽƆ|

fď|

ðŉVǆß
ƽƆ||Ƹt|\�§qv
²ÿvº~{³2

ýùŗ}(pH¿Č)&�

� NaClx¿¸óŔ2Ƙ²ƟVþňwv{¹MgSO4(ǆ
ď)²ēĐw~y2þň|ÚƟVpxýùŗ}|ÚƟ
V{zs�ºMgSO4(ǆď)|þ~svăwtVĎ|w
}zt|\|rº~y2

0QuEChERSýÿû~ñúóø1
¥ ÿûf{»»VĎxy÷²\f{w}»
¥ ¿¸óùy{¸ºpH~ýÓŗo²đow}»
¥ ŶtŇvťŻ²Ŷoy»�±V»ýüøzy¼ù¹Żw|Úç
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ƷŝēĐďŌÿmL)ƽƆýŌÿgÿďVÿÿÿƽƆ
010ÿ80ŷßûßß
01092.4ţ){v¼³}v

X=10 gÿƽƆ10 go~ďVŌÿ1025~80ŷßûßß
31071.7ţ)xp~±
10ÿ15oǍǺÞûƬÞ
10515oǍţ)÷�

�ġ|įt�±ƽƆĮŌ101<215oǍûÐ
�ġ|įt�±ƽƆĮŌ101<215oǍ¿ŜƆ
ÿûf1ý{VĎy»�±ƽƆĮŌ101<215oǍºúüöº´û

10515oǍ�q�t
X=5 mLÿ(5 güƽƆ5 go~ďVŌ)X540oǍùù´õûüôħ3)

5 mL+(5 gÿ5 g×15.4/100)=9.23 mL9.23515.4ţ)~õtqt

ƽƆ~ďVŭŌ|80ÿoǍ~|\�ď²ēĐw~y2ďēĐ{�2t~þö|rº~y2

ħ2) ǺÞûƬÞûÐzy~õƽƆ�ďēĐûÿ\ß}15VċƔw1ƽƆ²±ĉu{~y2

ħ1) ďēĐß�uxwÿ\y»{1~��PPñõüö{Ï²wvƟxvw1ƽƆx¸�ÿ\u{~y2ƽƆ|ßy{
Đsvt»sx²tƀŋ¿t~y2

3,ÿû

ûôûƶŝÏƆ

ďíĐŌ~þå

ħ3) ď�Ƙ}f{ēĐy»sx²w}~y2}~|\1ýŌ�ƽƆ~ĦŌ|5 g{z»¸výŌw~y2

ƶŝſÑÿ1)åoſ�_<ó}ſVŏŌsvz}�tîǎr¼s¼= ĵŔ4ù 2018
2)Ǜ¹,<÷�z¸s_ĸƽƆ~ó}ſVŏ{zq»ÿûf~ď}Ǘŵŷ=,åoſ�_ď 31 (4),pp.431-434(2006)

(1)ďíĐ
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dááVĎf~ďVŌ²¿Čy»2
ď�ƽƆo~ďVŌ²ŭ±}10 g{z»¸v{¿Čw~y2s¼�rxwēĐy»ĝÞ|ď10 mL{ÿy»Ō

{õÛwvt»�±wy2(ááVĎw~ĝŏŵŷwĝ|ýĆ{z»¸v{ēĐw~y2)
ßsvƽƆ~ŭďǓǀ|_ut²~(ďVŭŌ80 ÿoǍ){ttv�ƽƆýŌß{ď²ēĐy»Ʃç|rº~yħ1) 2

ƲƽƆ~ďēĐţ{ttv�OŎ<ďēĐŌ~þå=²t¯�put2~�ƽƆo~ďVŌ�<åoœƏóVØ
(ųã)=´ſøù�Ĝ~Webµ´øÿœƏóV÷ü¿ùü¹https://fooddb.mext.go.jp/index.plÿ|ƶŝxzº
~y2

eþÚ²ƽƆ{}ħu{ſ²ÿûw´y�y»2
ǺÞ1ƬÞ1Ðzy~õw�ƽƆw�ÿûþÚ|ĤǞÕ{}ħw{�t�±1Ī±ďwƽƆ²±ĉu{»sxwþÚ

|ĤǞÕ{}ħw´y�zº1ſ|ÿûu¼´y�zº~yħ2) 2

(2){ƞþ»~íĐ

ÿûþÚ|²»øûøúû~�±ēĐ}{ƞþá²s¼{þňy»þÚwr»Ʃç|rº1²»øûøúû´
²»øó²zÊ±w~y2ø½µózyþňw{�t²~�1ÿûþÚxVǆwÞƕǀ|ƒWy»áöxzº
~y2~�ēĐy»þáŌ�ƽƆ~1/20ĈO²zÊ±w~y2þÚ~_ų|Ĵx»xÿûá|©Ĩu¼ÛŌŽ{
Şƕ²þx~y2

0{ƞþáēĐf~ħìù1
dēĐy»{ƞþá�w}»pqưŌ{xy±1ƽƆŌ~1/20ĈO{z»¸v{y»2
e{ƞþá²ēĐß�¸�ÿĆw130VƁþċƔw�ß{ÿûúŗ²¯v2
fēĐy»{ƞþá�w}»pqø½µóþÚ²ŭ~zt¸v{y»2



3,ÿû
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(4)ÿûý~²üó¸

d15mLÿûý

ÿûf~²»øûøúûŌ²15mL{Ĵ´ysxwÿûŵǀ²¿±»sx|w}~y2

ƽƆ{¸sv�ÿûý²²üó¸y»sx{¸ºÿûŵǀ´ÛŌñ²¿±»sx|w}~y2/Ƭzywŵ
ŷ|¿¹¼~y2

ƽƆãÜ 10 g (ǺÞ5 g)

ðŉVö 3,500 rpm, 5V

ACN|

oxv 1V

ÿĐ ACN 15 mL

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 15û

(ÿĐ ď 10 mL ǺÞ~|\)

ûò¸ú´º 13,000 rpm, 1V

ACNíĐŌ²ĴĐ

;ACNÿ²»øûøúû
NaClÿyWúøú¶ð
MgSO4(ǆď)ÿǆď{Ŕþ°ý·¶ð

0pH¿Čoý1
d5 mol/LďŔWúøú¶ðďþáŗĚÿďŔWúøú¶ð20 g²ƌĻď100 mL{þňy»2

;ŗĚŌ�ùß¿Č¿t~y2
eƽŉy»ƽƆx�Ǝ{pH¿Č}~ƽƆ²}ìy»2
f5 mol/LďŔWúøú¶ðďþá²100 ¿LztēĐy»2}~ěþuxwƽƆx¸�ÿ\w1pHƽŉ}wpH

²ƀŋy»2
g pH6<7{z»~wf²~ºĐxw1 5 mol/LďŔWúøú¶ðďþá~ƩçŌ²~±»2
dƽŉ}~ƽƆ²ýŌß1ſ²ēĐw¸�ÿ\y»(ēĐÞƕƽŉ~|\)2

;ſx²û»úþá|šƖƖþy»xſ|Vňy»ǅŲñ|r»�±wy2
ed{g~Ō~5 mol/LďŔWúøú¶ð²ēĐwv¸�ÿ\wv{¹ƽŉ²�Ɓy»2

(3)pH¿Č

÷ǌÞ(üòó)zypH3oǍ~ŔñƽƆw�1ÿû_{5 mol/LďŔWúøú¶ðďþá²}tvpH6<7Ɓþ{
¿Č|Ʃçz|\|rº~y2ŔñƽƆw�ûò¸ú´ºß{ēĐy»2ƘÞ~¿¸óŔúøú¶ð{¸»ýùŗ}
~ŵŷ|Ņ¹¼zt|\|r»�±wy2

0pH¿Č?�~ƚ�1

pH¿Č}ƽƆ~ýŌ ³ pH¿Č ³ ēĐŌ~ƀÛ ³ ƽŉ}ƽƆ~ýŌ ³ ſēĐ(ēĐÞƕƽŉ~|\) ³ pH¿Č



ƶŝſÑÿ
1)http://www.quechers.com 
2)Masahiro Okihashi, Food 1 (2007) pp.101-110 
3)ė5ß¹, <ŗķoó}ſ~ ĊƂNÌVŏý-GC/MSý-=,Ď94ÞåoœƏĳo�_�ĺÂ�_ Â�çŪƨp.33, B-7 
4)žï¹, <LC/MS/MS²}t �ó}ſ~įóVĊƂNÌVŏý~ Ķİ=,Ď95ÞåoœƏĳo�_�ĺÂ�_Â �çŪƨ p.39, A-21
5)ė5ß¹, <GC/MS/Ōħu² }t�œƏoó}ſ~ĊƂNÌVŏ ý~ǔŔ=,Ď95ÞåoœƏĳo�_�ĺÂ�_Â �çŪƨ p.40, A-22
6)Michelangelo Anastassiades et al., J. AOAC Int., 86, pp.412-431(2003)
7)ė5ß¹, <STQý{zq»~ºĐwÿûÛťý~Ķİ=,Ď105ÞåoœƏĳo�_�ĺÂ�_Â �çŪƨ
8)_ÿ¹, <STQý(ó}ſNÌVŏý){zq»ÿûþÚŌ~Ķİ,Ď113ÞåoœƏĳo�_�ĺÂ�_Â �çŪƨ p.51, A-17
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ƽƆãÜ 10 g (ǺÞ5 g)

ðŉVö 3,500 rpm, 5V

ACN|d

oxv 1V

ÿĐ ACN 10 mL

ë}ķ(ƽƆ|ûď|ÿ

de\ƌ

ACN|e

ÛťÿACNw¿u

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 15û

(ÿĐ ď 10 mL ǺÞ~|\)

ûò¸ú´º 13,000 rpm, 1V ~ºßwÿû

Ûť

ë}ķ(ƽƆ|ûď|)

ÿĐ ACN (Ûťß-ACN|dß) mL

ðŉVö 3,500 rpm, 5V

oxv 1V

;ACNÿ²»øûøúû
NaClÿyWúøú¶ð
MgSO4(ǆď)ÿǆď{Ŕþ°ý·¶ð

0úŗ?�1
ÿûĝŏ³ðŉVǆ³²»øûøúû|²ñ¹õù¹³{VÜÿ²»øûøúû|dÿ³ó}ķ{²»ø
ûøúûůēĐ³Ɵxvÿû³ðŉVǆ³²»øûøúû|e³²»øûøúû|d{\¿{Ûť

e~ºĐwÿûÛťý

ÿû²2Þ~ºĐwvŅ¹¼�ÿûá²\ƌûÛťy»sxwÿûŵǀxx²{ÛŌñ²¿±»sx|w}~y2
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NÌƽŉý(�Ōƽŉý)
ÿû?�ţ

0Ǽâƽŉý1

GC/MS{¸»ſ{~NÌƽŉý (ſëķ)

LC/MS{¸»ſ{~NÌƽŉýa(ſëķ)

LC/MS{¸»ſ{~NÌƽŉýa (ſëķ)
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



ÕĄ½ƤÿÿÞþ ó}ķ

½ád

± ²»øûøúû 20mL

ûò¸ú´º 1min :ÿÞþ

ÕĄ½Ƥÿ2Þþ

ÿ\

Ûťÿ100 mL ²»øûøúûw¿Č

± ²»øûøúû 50mL

ûò¸ú´º 1minÿ1 Þþ

ÿ±ď 20mL ;ǺÞ1ƬÞÛsƘßÞ1ÐÛsûó÷~|\ÿ

ƽƆýŌ

½áe

ŷß1ßß ÿ20.0g
ǺÞ1ƬÞÛsƘßÞÿ10.0g
ÐÛsûó÷ ÿ5.00g

ÿď²ēĐw�|\30V�ċƔ
; GC/MS{¸»ſ{~NÌƽŉý1

LC/MS{¸»ſ{~NÌƽŉýaw�15V�ċƔ) 

1,ÿûõýü

ÿûõýü
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



ûÕĄÿ
ûěƤ(öõúüŹ)
ûípõù¹³{(ßáąqûùŴzťŌ~²~)
û100ÿLÿŹñ¹õù¹³(ÿûáąq)
û½}(5A)
ûÕĄýó÷(³ó¿|r¼pÿđ)

²¹ôüü¿üw²ǅ
ûux
û»ù´øNo.545(Ľƪõ³ûðĆŦĻ )
ûď

û¸·ýüü¿üzyûò¸ú´ºÿûy»ÍƔ
ûťŻ ŶtŭvťŻw²ǅ
ûôó»óø
ûñ¹·úóðü
û50 ÿLðůĝ(1oÿþÚu¼)
û²»øûøúû
û°ĺôúóø

;ŤŤ�Nţwy2
0ÕĄ½Ƥ1

0ÿû1

ÕĄýó÷x³ó¿

ÿťŻ~ţÿ
dûò¸ú´¶ü»ó÷
e²ºÿó ²´üü´ PPřŸs³ 250ÿL
fAGCö¿þ°ù¹ûIWAKI ðůĝ 100ÿL 2355-100·úüº
;ef�ŶtŭvťŻ

ěƤ

ípõù¹³{
ßáąq

ÕĄÿ
100ÿLÿŹ
ñ¹õù¹³

50mLðůĝ

fd e

¸·ýüü¿ü

2,Ŷoy»Żwûƽ

Ŷoy»Żwûƽ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



dÕĄÿ~o{ßáąq}~ípõù¹³{²u¼1N{ěƤx
½}(ÿA)²»óøy»2

gďÿ»ù´ø|ßy{}»Ɓþÿ²Đx�ß1ÕĄy»2
ÿǌûá�ßìÿ

fěƤ{»ù´ø²ùŌÿgwƸu1cmƁþ{z»Ōÿu¼»2

eÕĄwz|¹ưŌ~ď²ħ~½}²ěƤ{~Ħu{»2
(ǌûá�ßì)

dÕĄ|Ƙ¿s�¹ÕĄÿ~o~ípõù¹³{²100ÿLñ¹õ
ù¹³{Ũûy»2

}ÿ¿

ěƤ

½}(5A)

ípõù¹³{

100ÿLñ¹õù¹³

;ď²Đx�ß1ÕĄy»x»ù´ø|Č¹{z»2

3,ƞƷ

(1) ¯Ą½Ƥ~ƞƷ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



ÿÞþÿûß~Š~Ũmz¸sÿÞþ~ÿûþÚxwvŶ}

dÿÞþ~ÿûþÚÿ²»øûøúû 50ÿL

eÿÞþ~ÿûþÚÿ²»øûøúû 20ÿL

fŻwŨtĺ�þÚÿ²»øûøúû ùß

ƲōƁwŶ}y»OŎd<f~þÚ�yyv100ÿLñ¹õù¹³{Þƕy»2

(2) ÿûþÚ~ƞƷ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



dƽƆ²ťŻ{ýŌy»2

ŷß1ßßÿ20.0g

eÿÞþ~ÿûþÚ²»øûøúû50ÿL²ťŻ{u¼»2

d}10,000rpmwÿV�ûò¸ú´ºy»2

eÿƩç{ƺxvÿôó»óøwŠ~�~ƽƆ²Þƕy»2

f²»øûøúû20ÿL²ðůĝ{u¼ûò¸ú´¶ü~Š²Ũmy»2

0ŷßûßß~|\1

;Ũmß~²»øûøúû�2Þþ~ÿûþÚxwvŶ}y»~w
ŭvzt2

4,ÿûû¯Ą½Ƥ

(1) ƽƆýŌxÿûþÚ~íĐ

(2) ÿûûûò¸ú´ºûûûÿÞþ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



;ƽƆ{¸sv�ļ�svñ¹õù¹³{¹î}s|¼»|\|r
»~wħìy»2
ļ�s�|\�Ƃ´{{ÕĄ²\ƛw1wp¹�ßƔß{ů�y
»2³ó¿|ttvt»|\�³ó¿~�Ôw²¿ČǅŲ2

fux{ƑĦw�ƽƆ²ÿôó»óø{²}tvÿťŻ{Þƕy»2

e»ù´ø~N~ó}ķ²uxwťŻ{Þƕy»2

dûò¸ú´ºw�ƽƆxÿûá²ěƤ{ǌwĺ�ÕĄ½Ƥy»2

;s~x}w}»pq»ù´ø|u¹zt¸v{y»2

(3) ¯Ą½ƤûûûÿÞþ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



fÿƩç{ƺxvÿôó»óøwŠ{ƑĦwvt»ƽƆ²Þƕy»2

gǄ{zs�4,(4)d~ðůĝ{²»øûøúû}10mL²u¼1ÿÞþÿûß~Š(4,(4)f)²Ũmy» (Əç)2

dÿÞþ~ÕĄ½Ƥ(4,(3)ef)wó}ķ²Þƕw�ťŻ{1ÿÞþÿûß~Š²Ũmw�Ũáÿ4,(2)fÿ²u¼» (Əç)2

e}10,000rpmwÿV�ûò¸ú´ºy»2

ðůĝ{²»øûøúû}10mL²u¼»

;Ǆ{zs�ðůĝ�s~rx4,(4)gwŶ}y»~wŭvzt

4,(4)d~ðůĝ

ÿÞþÿûß~Š²Ũm

;s~Ũmá�4,(5)ewÕĄ½Ƥy»~wŭvzt

4,(2)fÿÞþ~ÿûûûò¸ú´ºwŠ²
Ũmw�Ũá

4,(3)efwó}ķ²Þƕw�ťŻ

(4) ÿûûûò¸ú´ºûûû2Þþ
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3,ÿû 0ƶŝ1N¦ƽŉý(�Ōƽŉý)ÿûk�ţ (202403 ver.)



eðůĝ~Š~Ũmá(4,(4)g)²ěƤ{ǌwĺ�ÕĄ½Ƥy»2

;½á|100mL²ƌxzt¸v{ñ¹õù¹³Õ~áŌ²¿z|¹¯v2

²»øûøúûw100mL{Ûťy»2

;ÕĄ½Ƥ|Ƙ¿s�šß�þá~cþ|O|svt»�±1Ćc{{sv{¹²»øûøúûwÛťy»2

fưŌ~²»øûøúûwŶ}w�ŻwÿťŻ1ôó»óø1ěƤzy~ÕŹÿ²Ũts�1Ũá²ÕĄ½Ƥy»2

dûò¸ú´ºw�ƽƆxÿûá²ěƤ{ǌwĺ�ÕĄ½Ƥy»2

ÕĄ½Ƥ|Ƙ¿s�ǖā
(ŤŤ�Ð¯p|ßĸ�Ł¯)

{õ

ěƤťŻ ôó»óø
(Ŷ}w�|\)

4,(4)g~á

(5) ¯Ą½Ƥûûû2Þþ

(6) Ûť

ƶŝſÑÿ
1)ƸoƴǖĜÿNÌƽŉý(�Ōƽŉý) https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/shokuhin/zanryu/zanryu3/siken.html
2)ßu(ßź)¹, <GC-MS/MS²}t�ó}ſNÌƽŉý~ĚÿW~Ķİ<�ŌNÌƽŉý~þĚoý~ĵø<=,Ď119ÞåoœƏĳo�_�ĺÂ�_ Â�çŪƨp.84, P-14 
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4, þĚ

1ÿƚç

2ÿy¯×þþÿûÍƔ{¸»þĚ

ÿ1ÿSTQ-GC-Bý

ÿ2ÿSTQ-GC-Bý~þĚ

ÿ3ÿSTQ-LCý

ÿ4ÿSTQ-LCý~þĚ

3ÿ?×ý{¸»þĚ

ÿ1ÿSTQ-GC-Bý

ÿ2ÿSTQ-LCý

29



1ÿƚç
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þþÿû{¸»þĚ{�þþ²Ƙǖ~~~Ŷ}y»<ðû¿þþ=x<þþ»üøúó¸=xwvŶ}y»oý
|rº~y2s¼¹�þþxƽƆ~þÆŗ}~áv|uz»�±þĚŵŷ{²Ĩt|¿¹¼~y2STQýw�¸º
þĚŵŷ~¿t<þþ»üøúó¸=²Ŷ}w~y2

4,1)Ŵç

þĚ~Ŵç

ÿ1ÿVgSPExþþ»üøúó¸~þĚŵŷ~Ĩt
\xþþ(U{Č)w²Ƙǖ~~~ðû¿þþxwvŶ}y»VvSPEx1þþ»üøúó¸xwvŶ}y»|\w�

þĚŵŷ|uzº~y2VvSPEw�1þþ~ł[xáþo~W\ķÿſ´�ġóVÿ~Ɩþ{¸º1}~ƉĆñ{
ƺxvþþr»t�áþ{<VĎ=u¼~y|ſx�ġóV�Vǆu¼~{³2No1þþ»üøúó¸w�»ù
ðñŲ|Ņ¹¼1þþxáþ~þÆŗ}|à/ú{Ż{u¼VƒûVǆ|ǅŲxzºſx�ġóV|Vǆu¼~y2
nÛw~Vǆ»ùðx\ƀ~vƳwy2

VĎŹ-þþÿûý
ÿVgSPEÿ

ſ�×óV
8200»þ
2800þþ

�×óV
1000

ſ
10

þþ

»þ

:QuEChERSý;

VĎVǆŹ-þþÿûý
ÿþþ»üøúó¸ÿ

:STQý;

»þ þþ

�×óVÿ1000

ſÿ10

ƽƆo{ſ|101�ġóV|1000r»xĵÛw~y2}¼²VvSPEwƟxv{¸ºVĎy»xVĎß~áþ{²�
ġóV|VĎu¼vzº1þþ{²ſ|NøVĎu¼vt~y2ßsvs~áþ²nÛy»x200~�ġóV|ƳƬw1
ſ�10~vq2|þþ{VĎu¼��±8w{Þƕu¼ztsx{zº~y2

Noþþ»üøúó¸w��ġóV��á{¸ºþþxáþ~�wVĎu¼z|¹þþ²¶s�ºü�1ſ�þþxá
þ~�wVĎu¼z|¹áþxx²{Ķ×y»�±1ſ|þþ{¹þûw�xs½w�á²ƛ±»sxwſx�ġóV
|Vǆu¼1þûá{�ſ|10Þƕu¼~y2

�ġóV|áþ{1ſ|þþ{VĎu¼�~~
áþ{VĎu¼�ſ|áþxx²{
Ķ×w�ġóVxVǆ

ÿC18³°ùõ±´ø»üüóÿPSAÿ
þþ»üøúó¸

ÿ°ùõ±´ø»üüóÿPSAÿC18ÿMgSO4ÿ
VgSPE

{v¼³}v{zq»VgSPExþþ»üøúó¸~Ĩt

0ßƽƆ{zq»þĚŵŷ~ǓĘţ1

VvSPEw�¿üù�ġóV|ósvt~
y|\xƘÞ~U{Čw²þþ»üøúó
¸xwvŶ}w�|\�s¼¹~�ġóV
|ǦƩu¼vt~y2

¿üùW\ķ|ósvt»

¿üùW\ķ|ǦƩu¼vt»

VĎŹ-þþÿûýxVĎVǆŹ-þþÿûý~´ñü¸
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þþ þö ÿĜƽƆ þþ þö ÿĜƽƆ
C18-50 ǆƦñ�ġķ~ǦƩ yyv
C18-50(¯×ÿ
PBX-10(?×)ħ1)

PSA-30 ŽÛŔ{´ºóñ�ġķ~ǦƩ yyv
GCK-20ħ2) ČŧĉĿ�ġķ~ǦƩ ¯}²į�ŭ°ƽƆ1÷ǌÞzy
SI-30 »õ·´ó~ǦƩ Ðzy»õ·´ó²į�ŭ°ƽƆ
SAX-30 �ªŔ~ǦƩ ǺÞzy�ªŔ²į�ŭ°ƽƆ

GC-Bý LCý

C18-30 ǆƦñ�ġķ~ǦƩ yyv

PSA-30

þöķĠ~ßĝ yyv
C18-50 ǆƦñ�ġķ~ǦƩ yyv

ŽÛŔ{´ºóñ�ġķ~ǦƩ yyv

þþ»üøúó¸²}t�STQý~þĚúŗ�1y¯×þþÿûÍƔ
ÿST-L400ÿ{¸»¯×ýx1Ů¯~ƽŉĝùó¿ÿ_ǂv½óøÿwúŗ
ñ²ŗŏw�?×ý²tŘĿwvzºǖƗ{ƺxvzøst�pq~y2

þĚ{�<GC-Bý=x<LCý=|rº1ÿĜſ{¸ºþĚý²Vqv
t~y2s¼{¸ºGCý~|\�¿Ʀñ�ġóV²1LCý~|\�đƦñ
�ġóV²ǦƩy»sx|w}»�±¸ºþĚŵŷ²¿±»sx|w}~y2

Ƨoýx²U{Ō|ćƟmgxưztþþ»üøúó¸<Smart-SPE=²
}tvþĚ²¯t~y2~�STQýw�Ĝ?W~�±¸ðýüü¿ü{¸»
Ō~úŗ�rº~{³2}~�±_ǂvß~ƽƆ�©Ĩu¼vt~y|1
GC-MSnÛ{ztv�GC}/ŌħuŸÍƔLVI-S250²Ŷ}w1/Ōħu
²¯vsxwƦþ²ƀßwvt~y2

ï�ŌNÌƽŉýaýûaý~\fVŏ|ǅŲ
;aý�ŔñſÿĜ

ïúŗf��}15V/4Ķ_
(³ó÷³·÷ûó°{ƞƷf��Ǧ�)

(3)STQýwŶoy»äzþþ

4,1)Ŵç

Methamidofos
Acephate
Monocrotofos
Carbaril
Dichlorvos
Dimethoate
û
û

Methamidofos
Acephate
Monocrotofos
Carbaril
Dichlorvos
Dimethoate
û
û

GC-MS
GCÿĜſ(350óV)

GCý

GC-MS
GCÿĜſ(300óV)

GC-Bý

LC-MS/MS
LCÿĜſ(200óV)

LCý

ÚƦñſ�LC-MS/MSx
ÚƦñſ²LC-MS/MSwnÛy»sxw1àùz_ǂvƮŇwV÷|ǅŲxz»ÿ

ïþĚŵŷ|¿�ĐōœƏ{²ÿƺ
ïþĚþþ~ŗĐ´þûþÚ~Ưö|ǅŲ
ï²»õ·üø1ñ¿ÿùû¹zy~¿Ʀñſ�

ÿĜï(LCýwÿƺ)
ïúŗf��}30V/4Ķ_

(³ó÷³·÷ûó°{ƞƷf��Ǧ�)
;<0ƶŝ1STQ-GC-Aý=�p.82²t¯�put2

GC-Bý

LCý

ħ2)o¼´ùöó¿wķŪwvt»°ùõ±´ø»üüó{�GCKxGCS|rº~y2s¼¹�ĚƏĹé~Ĩtwrº1Ŷ}þöÛs
ñŲ�\{wy2øƬ�GCK~ŧċxzsvzº~y2

ħ1)PBXÿýúþüǢØŧïŇýú¹ñüó¸óûûùó¼óƉďñ/ƥďñðùó¹U{Č

(2)STQý~ƥÿ

đƦñ{¹¿Ʀñ~wſ
x�ġóV|ÿĜ{

GCÿĜſ{Ğ»sx
w¿Ʀñ�ġóV²ǦƩ

LCÿĜſ{Ğ»sxw
đƦñ�ġóV²ǦƩ

y¯×þþÿûÍƔ ST-L400

_ǂv½óø
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ï�» ÿ þÚ²þþ{�áwèō[�á]wþþ{ós�þöķĠ²ǌûu{»2ǌûá�Þƕy»2

ïłm ÿ þÚ~��ď²þþ{�áw1�ġóV²þþ{¹ǌûu{»2ǌûá�ßìy»2

þÚ²þþ{�áw1þþ{ßĝwvt�þöķĠ²þûu{»2þûá�Þƕy»2ïþû ÿ

ƽƆþáo~�ġóV²þþ{ßĝu{1þöķĠ�þþ{¹ǌûu{»2ǌûá�Þƕy»2ïè÷[�»]ÿ

ƽƆþáo~þöķĠ²þþ{ßĝu{1�ġóV�þþ{¹ǌûu{»2ǌûá�ßìy»2ïè÷[ßĝ]ÿ

ïł»ÿ
ƽƆþá|usvt�ƽŉĝ²
þÚzywŨtĺ³pþá2

Ũá

þûá
Þƕ

1. è÷[ßĝ] 2. łm 3. þû

þþ

ǌûá
ßì

ǌûá
ßì

ƽƆ þÚ~��ď þÚ

¥þöķĠ²þþ{ßĝu{1�×óV²łmß1þöķĠ²þûy»|\

ƽƆ þÚ

þþ

ǌûá
Þƕ

ǌûá
Þƕ

1. è÷[�»] 2. �»

þöķĠ

�ġóV

¥�×óV²þþ{ßĝu{1þöķĠ²Þƕy»|\

o¼´ùöó¿w�þĚõýü{zq»oĩ²ĈO~¸v{Û±vt~y2tÎ��put2

oĩ~Ûą

4,1)Ŵç

}~Þ1ĈO~u÷²Ŷowvt~y2

²»øûøúûïACNÿ

ĝWúøú¶ðïNaClÿ

ýú¸ñüó°ú³üûïPEGÿ

ǆď{Ŕþ°ý·¶ðïMÿSO4(ǆďÿÿ
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ü2%¾ŔŭŽ²»øûøúû (}f¿Ě)ÿ¾Ŕ2 mL²²»øûøúû{þňw100 mLw�²~2

ü²»øûøúû-ďÿ8/2ÿÿáÿ²»øûøúûxď²_ųǓ8:2wÿ\

ÿÿÿLCý

ü10%ÿw/wÿĝWúøú¶ðďþáÿĝWúøú¶ð50 g²ƌĻď{þňw500 mLxy»2

ü²»øûøúû-ďÿ9/1ÿÿáÿ²»øûøúûxď²_ųǓ9:1wÿ\

ü²»øó-ø½µó (15/85)ÿáÿ²»øóxø½µó²_ųǓ15:85wÿ\

ü0.1%ýú¸ñüó°ú³üû300ÿPEG300ÿÿ1 ppmõ·úóøüód_/²»øóÿ
dPEG300²1 g11000 ppmõ·úóøüód_/²»øóþá1 mL²100 mLñ¹õù¹³{VÜw1²»øów100 mL{Ûť

ed²²»øów10]©Ĩ

ÿÿÿGC-Bý

ï ²»øûøúû12%¾ŔŭŽ²»øûøúû1²»øûøúû-ďÿ8/2ÿ1ď²_ųǓw1:1:1:1wÿ\w�²~

;Ŕñſ|VŏÿĜï~|\�2%¾ŔŭŽ²»øûøúûw�z�²»øûøúû²Ŷ}w~y2

;LC-MS/MSnÛw�nÛáĤó|Ʀþ´ôü¿Ŭǖ{Şƕy»�±{ƞá�µó÷ûx\xĤóáw~¿Ě²ƻĎwvt~y2

ÿÿÿLCýĶŌõŗóoÿ\þÚÿof¿Ěÿ

ÿÿÿ{ƞþ»¿Ěýý ;ĶŌõ}ÿ\{ƞþáŌþ�Nţwy2ǖƗ{¸ºùßƯöǅŲwy2

jGCok
ïÿ\{ƞþ» 2 ppmÿÿû_íĐoÿ
ÿ{ƞáá|20 ppm~|\ÿ
10 mL~ñ¹õù¹³{Ʋ{ƞáá²1 mLztãÜw1
²»øóħ1)w10 mL{Ûťy»2

ïÿ\{ƞþ» 0.1 ppmÿĶŌõŗóoo�þ»ûo
f¿Ě)
1 mL~ñ¹ƽŉĝ{NŎÿ\{ƞþá2 ppm²50 ¿Lã
Üw1²»øów1 mL{Ûťy»2

ïƲïþ~ĶŌõoÿ\{ƞþ»(of¿Ě)
ÿ2.5 ppbÿ
2 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm/²»øó²
50 ¿L10.1%PEG300ÿ1 ppmõ·úóøüód_/²»
øó²40 ¿LãÜw1²»øó-ø½µóÿáħ2)w2 mL
{Ûťy»2
ÿ5 ppbÿ
1 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm/²»øó²
50 ¿L10.1%PEG300ÿ1 ppmõ·úóøüód_/²»
øó²20 ¿LãÜw1²»øó-ø½µóÿáw1 mL{
Ûťy»2
ÿ7.5 ppbÿ
1 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm/²»øó²
75 ¿L10.1%PEG300ÿ1 ppmõ·úóøüód_/²»
øó²20 ¿LãÜw1²»øó-ø½µóÿáw1 mL{
Ûťy»2

jLCok
ïÿ\{ƞþ» 2 ppmÿÿû_íĐoÿ
ÿ{ƞáá|20 ppm~|\ÿ
10 mL~ñ¹õù¹³{Ʋ{ƞáá²1 mLztãÜw1
²»øûøúûħ3)w10 mL{Ûťy»2

ïÿ\{ƞþ» 0.1 ppmÿĶŌõŗóoûof¿Ě)
1 mL~ñ¹ƽŉĝ{NŎÿ\{ƞþá2 ppm²50 ¿Lã
Üw1LCý{ƞþá©Ĩáħ4)w1 mL{Ûťy»2

ïƲïþ~ĶŌõoÿ\{ƞþ»(of¿Ě)
ÿ1.25 ppbÿ
2 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm²25 ¿LãÜ
w1ĶŌõŗó}ÿ\þÚħ4)w2 mL{Ûťy»2
ÿ2.5 ppbÿ
2 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm²50 ¿LãÜ
w1ĶŌõŗó}ÿ\þÚħ4)w2 mL{Ûťy»2
ÿ3.75 ppbÿ
2 mL~ñ¹ƽŉĝ{ÿ\{ƞþá0.1 ppm²75 ¿LãÜ
w1ĶŌõŗó}ÿ\þÚħ4)w2 mL{Ûťy»2

ħ1ÿÿû_ēĐ}ÿ\{ƞþá�1ÿûþÚÿ²»øûøú
ûÿ{þňy»þÚ²}tv©Ĩw~y2
ţÿø½µó|į�ŭ~¼»xÿûþÚÿ²»øûøú

ûÿxVǆw1đƦñſ|Þƕu¼{��zº~y2

ħ2ÿþÚÿ²»øó-ø½µóÿ�_ǂv~àƘƽŉþáx
\xþÚ²Ŷ}w~y2

ħ3ÿÿû_ēĐ}ÿ\{ƞþá�1ÿûþÚÿ²»øûøú
ûÿ{þňy»þÚ²}tv©Ĩw~y2

ħ4ÿ_ǂv~àƘƽŉþáx\xþÚ²Ŷ}w~y2
¿Ěoý�NŎ<(3)LCýĶŌõŗó}ÿ\þÚ=²t¯�
put2

STQýwŶoy»ƽ~¿Ěýý

4,1)Ŵç
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0ST-L400~ōƁ1

(3)þû
d²»øó-ø½µó

(15/85)

·úó¸ýó÷
C18-50 mg

PSA-30 mg þĚ
ǦƩķĠ
û´ºóñ�ġóV
û¿ǣ�ªŔ
û¯}zy

ſ
nÛÿGC-MS (/ßì/25¿L)

Smart-SPE C18-50¿

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.5 mL

ÿĐ 10%NaClďþÿ }23 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(15/85) 1 mL

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

Ûťÿ1 mL ²»øó-ø½µó(15/85)w¿u

Smart-SPE C18-50¿ÿþý

ǌûÿ

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(15/85) 

³ó÷³·÷ûó°
²»øó
ďSmart-SPE C18-50¿ÿßĝ

�m ď 1.3 mL

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

þûÿ

4,2)(1)STQ-GC-Bý (ë×) (202405 ver.ÿ

þĚõýü

yë×þþÿûÍƔST-L400

&�
&�

&�

&ww*

&�

&�

(1)ƽƆè÷
eACN-ď(9/1)

µó÷û
ûü÷

·úó¸ýó÷

·úó¸ýó÷

C18-50 mgÿþĚ

C18-50 mgÿßĝſ

ǦƩķĠ
û¿Ʀñ�ġóV
ûƅÞ
ûďzy

ǦƩķĠ
ûǆ<đƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy

f10%NaClďþá

dÿûá(ACN|)

Mþºû

&w

&w

(2)þþ~õ

gú}¼¹

C18-50 mg

üóù

ſ &�

d¸ðýüü¿ü{¸»Ō~úŗzw
eþĚþþ~ŗĐxþûþÚ~Ưö|ǅŲ
f1Ķ_~ǂvf�}15V

_ǂv~
ý´óø

þöķî(¿zy)
�×óV

GCÿĜſ²y¯×þþÿûÍƔ(ST-L400)²Ŷ}wvþ
Ěw~y2

Býw�ƽƆ{ŭ~¼»�ġóV
{ƺxvþĚþþ²ŗĐw�ºþû
þÚ²Ưöy»sx|w}~y2

�pw1þþ²ŗĐwvþĚŵŷ
|ĉNy»xNøſ~Þƕǀ|đ
Oy»ǅŲñ|rº~y2þöķĠ
~Þƕǀ�Ï_{tƀŋ¿t~y2

ï�ªŔ|įtƽƆ~|\(ţÿĥt÷�)
SAX-30 mgÿPSA-30 mg þû ²»øó-ø½µóÿ15/85ÿ1 mL
;²»øóǓ²Or»sxwþĚŵŷ�¿~º~y|1ſ{¸sv�ƟV{Þƕu¼zt|\|rº~y2

ï»õ·´ó|įtƽƆ~|\(ţÿÐ)
SI-30 mgÿPSA-30 mg þû ²»øó-ø½µóÿ20/80ÿ1 mL ;SI=·ú»²û
;²»øóǓ²20%ĈO{y»sxw»õ·´ó~ǦƩŵŷ|¿~º~y2

ï¯}´õùüþ´ù|įtƽƆ~|\(ţÿ÷ǌÞ)
GCK-20 mgÿPSA-30 mg þû øû¸ó-²»øó-ø½µóÿÿ/10/85ÿ1 mL
;GCKÿ°ùõ±´ø»üüó
;øû¸ó²Ŷ}wv²½þññºýüø~¸v{Þƕǀ|đtČŧĉĿ~

ſ|rº~y~wtħì¿t~y2

þĚþþ~ŗĐ

N

N

S

S

O

CH
3

½þññºýüø

4,2)(1)  STQ- GC-Bý (ë×)
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¯×_ǂvÍƔ{¸»
²÷ú±ü·÷ó÷ü¿�sq¹{¹

¯×_ǂvÍƔ~×ƒ�sq¹{¹
ÿYoutubeÿ

nÛƮŇ

ƮŇţ1

ƮŇţ2

_ǂvõýüňġû}ìù

s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

;õ·úóøüód_�nÛf~ƦþƯ×ƀŋ~�±
{ēĐwvt~y2ÛŌŽûă{�Ŷ}wvtzt
�±ēĐ�Ʃ�w�rº~{³2

(1)ƽƆèō
èōw�ƽƆ(ÿûá)�C18-50¿(N){ǆ~đƦñ�

ġóV|ßĝu¼þöķĠwr»ſ��Ƥw~y2

(2)þþ~õ
C18-50¿{ós�ďV²ú}~õ{¸ºǦƩw1þ

ûá{ď|ÿuwzt¸v{w~y2

(3)þû
C18-50¿{¹ßĝw�ſ²þûw~y2}~x}

C18-50¿~O{PSA{~þþ²³Ľy»sxw¿ǣ�
ªŔ´¯}zy~´ºóñ�ġóV²ǦƩw~y2

þûf{��ġóV~ƘÞ{ƺxvþþ²ŗĐw�º
þûþÚ²Ưöy»sxw¸ºþĚŵŷ²¿±»sx|
w}~y2(p.36<þĚþþ~ŗĐ=1pp.38-44ƶĠ)

w

w

�

�

�

� {ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

C18-50¿(N){¹~ǌûá{10ÿNaClďþá²ēĐ
w1ACN~Ōþ|đ�zs�ǖā(}4ÿ)wC18-50¿
(O){�áw~y2C18-50¿(O)w�ſ|C18-50¿
{ßĝu¼¿Ʀñ�ġóV�}~~~�ƤwvǦƩu¼
~y2

s~x}ÚƦñſ~²»õ·üø´ñ¿ÿùû¹�
C18-50¿{ßĝu¼~{³~wLCýwÿƺw~y2

4,2)(1)STQ-GC-Bý (ë×) (202405 ver.ÿ
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PTV ħ/Ÿ LVI-S250(AiSTI Science)
´óµüø ¹ñ´ùûÿŊÖŹÿ´óµüø
ħuŸcþ 70#(0.16 min)-120 #/min-240 #-

50 #/min-290 #(26 min)

GC Nexis GC-2030 (ûƠĚŗò)
ħuòüù LVI-S250 /Ōħuý ¹÷úóø
éÿòüù »ùðǌŌ
»ùðǌŌ 1.2 mL/min 
õƂþ 40 cm/s
ñü¸ǌŌ 3.0 mL/min
¹÷úóøǓ 50
¹÷úóøü¹f� 4 min
»ùð VF-5ms, 0.25 mm i.d. X 30 m, df;0.25 µm
ºüöócþ 60#(4 min)-25 #/min-125 # -10 #/min-

310 #(8 min)
´ó¿üõ·ü¹cþ 290 #

MS GCMS-TQ8040 NX(ûƠĚŗò)
´ºóþcþ 260 #
nÛòüù MRM

PTV ħ/Ÿ LVI-S250(AiSTI Science)
´óµüø ¹ñ´ùûÿŊÖŹÿ´óµüø
ħuŸcþ 70 #(0.27 min)-120 #/min-240 #-

50 #/min-290#(40 min)

GC    7890B (Agilent Technologies)
ħuoƜ LVI-S250 þÚùóøòüù
ùóøw? 70 kPa
ùóøõýü 150 mL/min
ùóøf� 0.27min
ñü¸f� 4 min
ñü¸õýü 50mL/min
»ùðǌŌ ³ó¹¿óøõýü, 1.1 mL/min  
»ùð VF-5ms, 0.25 mm i.d. X 30 m, df;0.25 µm
ºüöócþ 60 #(4 min)-25 #/min-150 #-3 #/min-

200 #-8 #/min-310 #(5 min)
MSDøùó¹õ±üù´ócþ 290 #

MS Agilent 7000C (Agilent Technologies)
´ºóþcþ 280 #
nÛòüù MRM

;ƦñûǆƦñxts�Øø�þÿöz²~wy2



STQ-GC-Bý{zq»�×óVǦƩ~ŴŃ

0�×óV~ǦƩ~ŴŃƽ1

ƽƆýŌ

ûò¸ú´º

Ɵxv

ðŉVǆ

ACN|

Smart-SPE C18ÿþĚ

Smart-SPE C18orPBXħ1)2)ÿßĝ

ǌûáßì

þþ~õ(ÕĄ)

Smart-SPE PSAÿþĚ

Smart-SPE C18orPBX

Ûť

Smart-SPE GCKorSAXorSIÿþĚ

0GC-Bý~Ŵç1

gƦñóV~ǦƩÿ
¿Ʀñ�ġóV�C18orPBX{ßĝu¼zǦƩu¼~y2

dþĚÿ
�Ć�PSA{¸º¿ǣ�ªŔzy´ºóñ�ġóV²ÕĦǦƩw~y2
ƽƆ{¸ºPSA~�wǦƩw}zt|\��ġóV{ƺxvàùzþþ
²ŗĐw~y2

GCKÿČŧĉĿ�ġóV~ǦƩ
SAXÿö´ºó�ġóV~ǦƩ
SI ÿ»õ·´ó~ǦƩ
PSAÿŗĐÿÿö´ºó�ġóV~ǦƩ

fC18orPBX{ſ²ßĝÿ
�áu{»þÚ~Ʀñ²¿±»sxw1þþ{ſ²ßĝw~y2

eC18þĚÿ
ý´¿ýýõ³ûÿŁ¯ÿzy~ǆ<đƦñóV²C18{ßĝwǦƩw~y2

dááVĎÿ
ǆ~đƦñķĠ�N|ÿ²»øûøúû|ÿ{1ĝÞûƅÞzy~¿ƦñóV
�O|ÿď|ÿ{Ķ¯w1}¼~¼²Vǆw~y2
;øú°ú»úùzyǆƦñ�ġóV�ý|xwvVǆy»sx|w}~y2

4,2)(2)STQ-GC-Bý~þĚ

ħ1) PBXÿýúþüǢØŧïŇýú¹ñüó¸óûûùó¼óƉďñ/ƥďñðùó¹U{Č
ħ2) y¯×þþÿûÍƔŶ}~|\�C18²1?×~|\�PBX²Ŷ}w~y2

NŎõýü~f{zq»C18xPBX~Ŷ}þö�\xwyq¹²ſ~ßĝ{zº~y2s~ōƁw�}12 mL~á²�áw~y
|ď~Ǔǀ|¿t�±·ú»Ǣ~C18{?×w�áy»xw?|{{ºúŗñ|ǋq~y2}swýúþüǢ~PBX²}tvúŗñ
²¿±vt~y2

C18xPBX~ŶtVq

4,2)(2)  STQ- GC-Bý~þý
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ħ1)PBXÿýúþüǢØŧïŇýú¹ñüó¸óûûùó¼óƉďñ/ƥďñðùó¹U{Č
ħ2)y¯×þþÿûÍƔŶ}~|\�C18²1?×~|\�PBX²Ŷ}w~y2
ħ3)¯×Ww�C18{{x³yßĝu¼zǌûwvǦƩu¼~y2

ǆ~đƦñ�×óV

´ºóñ�×óV

ÿĜſ

û�ǆÚǣ�ªù
ûò}

Ʀñ�×óV

û¿ýýõ³û
ûÚǣ�ªù¸¹öû
ûÚǣ²û³üû
û¹öýüûÞ

ČŧĉĿ�×óV

C18þĚC18orPBXħ1)2)ſßĝ

PSA,SAXþĚ

GCKþĚ

ƉďñÿƦñÿ ÿďñÿǆƦñÿ

ø
ú
°
ú
»
ú
ù
ÿ
�
ª
ÿ

»»VĎ»»VĎ

þ
Þ

ď
þ
ñ
�
×
ó
V

ǆ
Ʀ
ñ
�
×
ó
V

Ú
Ʀ
ñ
�
×
ó
V

ûďþñ~Út
mķóV

ûþÞ
û»õ·´ó ħ3)

ûõùüþ´ù



0ƽƆƎ~þĚ~ţ1

ƽƆ þþA þþB þþC þĚþÚ ³ñóø

ǺÞûƬÞûŷßûßß C18-50 C18-50 PSA
²»øó-ø½µó
ÿ15/85ÿ

ľoõýü

²»øó-ø½µó
ÿ10/90ÿ
²»øó-ø½µó
ÿ5/95ÿ

Ʀñſ~Þƕǀ|đO
y»ǅŲñrº

øû¸ó-²»øó-ø½µó
ÿ5/10/85ÿ

ČŧĉĿ~ſ²ÿĜx
y»|\

²»øó-ø½µó
ÿ15/85ÿ

ČŧĉĿ~ſ²ÿĜx
wzt|\

SAX+PSA
²»øó-ø½µó
ÿ15/85ÿ
øû¸ó-²»øó-ø½µó
ÿ5/20/75ÿ

ČŧĉĿ~ſ²ÿĜx
y»|\

²»øó-ø½µó
ÿ20/80ÿ

ČŧĉĿ~ſ²ÿĜx
wzt|\

?×~|\ \N PBX-10ħ1)ħ2) \N

w·v|1/Ŝ1¿ŜƆ1Đ
ōœƏzy

ŁÐzy»õ·´ó²į�ŭ
°ƽƆ

C18-50

C18-50C18-50÷ǌÞ1¯}~įtƽƆ

\N

C18-50 C18-50 PSA

C18-50 GCK+SI+PSA

GCK+PSA

GC-Býw�ƽƆ{ŭ~¼vt»�ġóV{
ƺxv1þĚþþ²ŗĐw�º�áþÚ²Ư
öy»sx{¸ºþĚŵŷ²¿±»sx|w
}~y2Æ}�p.38<4,2)(2)STQ-GC-Bý
~þĚ=²t¯�put2

�pw1þþ²ŗĐwvþĚŵŷ|ĉNy»x
Nøſ~Þƕǀ|đOy»ǅŲñ|rº~y2þ
öķĠ~Þƕǀ�Ï_{tƀŋu¼~y¸vz¿t
w~y2

Ʀ�w�Webµ´ø(http://www.aisti.co.jp/appli/){<ó}ſľĺ÷ü¿=xwvNø~ſ{ttvþĚþþxþ
ĚþÚ~ƘÞ{¸»Þƕǀ²²´wvt~y~wsq¹²t¯�put2zzs¼¹~÷ü¿�NţwrºƩzw²Vŏ
Ľŷ²ßŪy»²~w�rº~{³2Þƕǀ�Ï_{tƀŋu¼~y¸vz¿tw~y2

Ũm ď

þþAÿþĚ

èō[�á] ÿûá(ACN|)
�á ACN-ď

ǌûá

ēĐ 10ÿ(w/w)NaClďþá

þþBÿßĝ

þþ~õ(ÕĄ)

þþCÿþĚ

þþB

þû þĚþÚ
Ûť

GC-Bý~þĚ{ttv

4,2)(2)STQ-GC-Bý~þĚ

ħ1) PBXÿýúþüǢØŧïŇýú¹ñüó¸óûûùó¼óƉďñ/ƥďñðùó¹U{Č
ħ2) y¯×þþÿûÍƔŶ}~|\�C18²1?×~|\�PBX²Ŷ}w~y2

GC-Bý þĚōƁ~{u
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PSAxþûþÚ{¸»þĚŵŷ

þþxþûþÚ{¸»þĚŵŷ

{v¼³Ë{zq»PSAxþûþÚÿ²»øó-ø½µóÿ{¸»SCANøü¿û´ºó¿ýþø°ùð~ǓĘ

PSAxþûþÚ{¸»Þƕǀ(ǟÿ)

Þƕǀ~y÷ü¿�HP~<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3ý-=²t¯�p
ut(http://www.ais t i .co. jp/common/pdf/ss10001p.pdf)2zzs¼¹~÷ü¿�NţwrºƩzw²VŏĽŷ²
ßŪy»²~w�rº~{³2Þƕǀ�Ï_{tƀŋu¼~y¸vz¿tw~y2

PSA
-Si-CH2CH2CH2NHCH2CH2NH2
N-÷ýôû¸ñüó¸²ÿó
NśþÆŗ}ÿƦñûö´ºóŨû

ƽƆÿ{v¼³}v
ēĐŌþÿƽƆo0.05ppm(ÿûßēĐ)

þĚ{Ŷ}y»þþxþûþÚ~ƘÞÛsǓǀ{¸ºþĚŵŷ�uzº~y2ssw�þþxþûþÚ~Ĥ\{{
¸»þĚŵŷ~Ǔľ²tķŪw~y2Ow1s¼¹~Ĥ\{{¸ºſ~Þƕǀ²Ư×w~y~wtħì¿t~y2

PSA�ö´ºóŨûxƦñ~þÆŗ}²�{ĝtþþwy2þûþÚ~²»øó-ø½µó~Ǔǀ{¸º
þĚŵŷ|uzº~y2Oƽ�{v¼³ ~ţwy2²»øó~Ǔǀ²Or»sxwPSA{¸»�ªŔ~Ǧ
Ʃŵŷ|¿�zº~y2Ow²»øó-ø½µó~Ǔǀ{¸ºſ~Þƕǀ|Ư×y»|\|rº~y~w
tħì¿t~y(OŎ<PSAxþûþÚ{¸»Þƕǀ(ǟǬ)=ƶĠ)2

4,2)(2)STQ-GC-Bý~þĚ

ƶŝſÑÿė5ß¹,<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3Ė-=,Ď100åoœƏĳo�_�ĺÂ�_çŪƨp.52

PSA-30mg
²»øó-ø½µó (1/1)

(3/7)

(1/4)

{ƞƽƆ

d

e

P P P P P
P

(15/85) àùþÚǓ

OH

O

O

OH

e Linolenic acid

d Hexadecanoic acid

Pÿýú¸ñüó°ú³üû

R.T.  (min:sec) 
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ûª~SI+PSAxþûþÚ²»øó-ø½µó{
¸»SCANøü¿û´ºó¿ýþø°ùð~ǓĘ

SI�»õ·´ózyƦñ�ġóV²ǦƩw~y2Oƽ�ûÐ~ţwy2GCS(°ùõ±´ø»üüó)wǦ
Ʃw}z{s�»õ·´ó|SIw�ǦƩw}vt~y2u¹{²»øó~Ǔǀ²Or»sxwSI{¸»»
õ·´ó~ǦƩŵŷ|¿�zº~y2Ow²»øó-ø½µó~Ǔǀ{¸ºſ~Þƕǀ|Ư×y»|\|
rº~y~wtħì¿t~y(OŎ<SIÿPSAxþûþÚ{¸»Þƕǀ(ǟǬ)=ƶĠ)2

SIÿPSAxþûþÚ{¸»Þƕǀ(ǟÿ)

·ú»²ûÿSIÿxþûþÚ{¸»þĚŵŷ

ƽƆÿûÐ
ēĐŌþÿƽƆo0.05ppm(ÿûßēĐ)

Þƕǀ~y÷ü¿�HP~<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3ý-=²t¯�p
ut(http://www.ais t i .co. jp/common/pdf/ss10001p.pdf)2zzs¼¹~÷ü¿�NţwrºƩzw²VŏĽŷ²
ßŪy»²~w�rº~{³2Þƕǀ�Ï_{tƀŋu¼~y¸vz¿tw~y2

4,2)(2)STQ-GC-Bý~þĚ

ƶŝſÑÿė5ß¹,<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3Ė-=,Ď100åoœƏĳo�_�ĺÂ�_çŪƨp.52

SI
-Si-OH
Żñ·ú»²û
NśþÆŗ}ÿƦñ

àùþÚǓ
ýª{zq»SI~»õ·´óǦƩŵŷ

SI²Ŷ}y»sxw\xþÚǓw²»õ·´ó~
ǦƩŵŷ|¿¹¼»

PSA-30¿
²»øó-ø½µó(1/4)

SI-30¿ÿPSA-30¿
²»øó-ø½µó(1/4)

d

d Cafeine
N

N
N

N

O

O

d

oý SI-30mg+PSA-30mg 
²»øó-ø½µó (1/1)

Þý GCS-20mg+PSA-30mg
øû¸ó-ACN (1/3)

(3/7)

(1/4)

R.T.  (min:sec) 
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ºüó¸{zq»SAX+PSAxþûþÚÿ²»øó-ø½µóÿ{¸»SCANøü¿û´ºó¿ýþø°ùð~ǓĘ

SAX�ö´ºó�ġóV²ǦƩy»Nowºüó¸w�Oƽ~¸v{2-ø½µ÷»þ´û°ú»ýüû´
õùüþ´ùÞ~ǦƩ{²ŵŷ|rº~y2²»øó~Ǔǀ²Or»sxwSAX{¸»2-ø½µ÷»þ´û
°ú»ýüû´õùüþ´ùÞ~ǦƩŵŷ|¿�zº~y2Ow²»øó-ø½µó~Ǔǀ{¸ºſ~Þ
ƕǀ|Ư×y»|\|rº~y~wtħì¿t~y(OŎ<SAXÿPSAxþûþÚ{¸»Þƕǀ(ǟǬ)=ƶ
Ġ)2

SAXÿPSAxþûþÚ{¸»Þƕǀ(ǟÿ)

SAX
-Si-CH2CH2CH2N·-(CH3)3
øúññû²ÿþ÷ýôû
NśþÆŗ}ÿö´ºóŨû

ƽƆÿºüó¸
ēĐŌþÿƽƆo0.05ppm(ÿûßēĐ)

SAXxþûþÚ{¸»þĚŵŷ

Þƕǀ~y÷ü¿�HP~<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3ý-=²t¯�p
ut(http://www.ais t i .co. jp/common/pdf/ss10001p.pdf)2zzs¼¹~÷ü¿�NţwrºƩzw²VŏĽŷ²
ßŪy»²~w�rº~{³2Þƕǀ�Ï_{tƀŋu¼~y¸vz¿tw~y2

4,2)(2)STQ-GC-Bý~þĚ

ƶŝſÑÿė5ß¹,<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3Ė-=,Ď100åoœƏĳo�_�ĺÂ�_çŪƨp.52

SAX-30mg+PSA-30mg
²»øó-ø½µó (1/1)

d

e

(3/7)

(1/4)

(15/85)

(1/9)

R.T.  (min:sec) 

àùþÚǓ

O

OHO

OH

d 2-Hexadecanoyl glycerol

e õùüþ´ùÞ

OO

O

O
O

O

O
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ºüó¸{zq»GCS+PSAxþûþÚÿ²»øó-ø½µóÿ{¸»SCANøü¿û´ºó¿ýþø°ùð~ǓĘ

GCS�¯}(¿ýýõ³û)´õùüþ´ùÞxts�ČŧĉĿ~�ġóV²ǦƩw~y2Oƽ�ºüó¸
~ţwy2PSA~�w�ǦƩw}z{s�õùüþ´ùÞ~ǦƩ{ŵŷ|rº~y2Ow1ČŧĉĿ~þö
ķĠ(ſ)²ßĝu¼»~wtħì¿t~y2}~|\�þûþÚ{øû¸ó²Ŷ}w~y2øû¸ó~Ǔ
ǀ²Or»sxwþĚŵŷ�¿�zº~y2ÿĜſ|²»øó-ø½µó~�wþûu¼»|\�øû¸
ó�Úçwy2øû¸ó-²»øó-ø½µó~Ǔǀ{¸ºſ~Þƕǀ|Ư×y»|\|rº~y~wtħ
ì¿t~y(OŎ<GCSÿPSAxþûþÚ{¸»Þƕǀ(ǟǬ)=ƶĠ)2

GCSÿPSAxþûþÚ{¸»Þƕǀ(ǟÿ) ƽƆÿ{v¼³}v
ēĐŌþÿƽƆo0.05ppm(ÿûßēĐ)

°ùõ±´ø»üüóÿGCSÿxþûþÚ{¸»þĚŵŷ

GCS
°ùõ±´ø»üüó
NśþÆŗ}ÿČŧĉĿ1ǆƦñ

;GCSxGCK�ĚƏĹ~Ĩtwrº1
x²{°ùõ±´ø»üüówy2
øƬ�GCK~�~ŧċxzsvzº
~y2

Þƕǀ~y÷ü¿�HP~<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3ý-=²t¯�p
ut(http://www.ais t i .co. jp/common/pdf/ss10001p.pdf)2zzs¼¹~÷ü¿�NţwrºƩzw²VŏĽŷ²
ßŪy»²~w�rº~{³2Þƕǀ�Ï_{tƀŋu¼~y¸vz¿tw~y2

4,2)(2)STQ-GC-Bý~þĚ

ƶŝſÑÿė5ß¹,<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3Ė-=,Ď100åoœƏĳo�_�ĺÂ�_çŪƨp.52

R.T. (min:sec) 

GCS-20mg+PSA-30mg
øû¸ó-²»øó-ø½µó
(15/15/70)

PSA-30mg
²»øó-ø½µó
(15/85)

GCS-20mg+PSA-30mg
øû¸ó-²»øó-ø½µó
(0/15/85)

GCS-20mg+PSA-30mg
øû¸ó-²»øó-ø½µó
(10/15/75) OO

O

O
O

O

O

d õùüþ´ùÞ

d
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w·v|~ƲþþxþûþÚ²»øó-ø½µó{¸»SCANøü¿û´ºó¿ýþø°ùð~ǓĘ

ssw�w·v|{zq»þþxþûþÚÛsǓǀ~Ĩt{¸»þĚŵŷ~Ǔľ²tķŪw~y2Oƽ�
oÝwPSA~��SAX+PSA~þþ²}t�|\~øü¿û´ºó¿ýþø°ùð(TIC)~Ǔľwy2SAX
²ŗĐy»sx´þûþÚ~²»øó~Ǔǀ²Or»sxwþĚŵŷ|¿~º~y2OwŶ}y»þþxþ
ûþÚÛsǓǀ{¸ºſ~Þƕǀ|Ư×y»|\|rº~y~wtħì¿t~y2

w·v|{zq»ƲþþxþûþÚ²»øó-ø½µó{¸»ÛŌ´ºó¿ýþø°ùðǓĘ

ƶŝÿw·v|{zq»þþxþûþÚ~þĚŵŷ

þĚŵŷ�TICpqwz�1ÛŌ´ºó¿ýþø°ùðw²¿¹¼~y2Oƽ�w·v|{zq»ñõ·
óôû¸¸ñûx´÷ý¸ºó~ÛŌ´ºó¿ýþø°ùðwy2þĚ|ÚƟVz|\�ôü¿|ß½{z
¼~y(A)2~�BxC1ExFw�TICw�/}zĨt�¿¹¼~{³|ÛŌ´ºó¿ýþø°ùðw�PSA
~�~BÛsFw�ôü¿|ß½{z¼»§ĉ|�¹¼»sx{¹SAX²Ŷ}w�o|þĚŵŷ|¿~»s
x|¿{º~y2

d e

R.T.  (min:sec) 

PSA
²»øó-ø½µó (3/7)

SAX-30mg+PSA-30mg
(15/85)

PSA-30mg+PSA-30mg
(1/9)

SAX-30mg+PSA-30mg
(1/9)

PSA-30mg
(5/95)

PSA-30mg+PSA-30mg
(15/85)

4,2)(2)STQ-GC-Bý~þĚ

ƶŝſÑÿė5ß¹,<œƏoó}ſVŏ{zq»þþÿûý²}t�¯×_ǂvÍƔ~�~-Ď3Ė-=,Ď100åoœƏĳo�_�ĺÂ�_çŪƨp.52

O

O

OH

HO

d e Gingerol

Iprodione
Mefenpyr-

diethyl

PSA(3/7)

PSA+PSA(15/85)

SAX+PSA(15/85)

PSA+PSA(1/9)

SAX+PSA(1/9)

PSA(5/95)

{þîý

R.T.  (min:sec) 

Mefenpyr-diethyl

R.T.  (min:sec) 
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B
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C

E

F



45



0ST-L400~ōƁ1

(1)ƽƆè÷

(2)�»

4,2)(3)STQ-LCý (ë×) (201809 ver.ÿ

þĚõýü

d¸ðýüü¿ü{¸»Ō~úŗzw
e�ŌNÌƽŉýaý1aý²\fVŏ
f1Ķ_~ǂvf�}ÿ0V

_ǂv~
ý´óø

nÛÿLC-MS/MS

�ÿ 2 %¾ù�ŽACN 0.5 mL

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(8/2) 0.5 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

ÿĐ ď 0.5 ÿL

Ûťÿ2 mL ďw¿u

Smart-SPE C18-50¿ÿþý

ǌûÿ

Smart-SPE C18-30¿ÿþý

³ó÷³·÷ûó°
ACN
ď

³ó÷³·÷ûó°
ACN-ď(8/2)

³ó÷³·÷ûó°
ACN

yë×þþÿûÍƔST-L400

&w

&�

&�

&�

¯×_ǂvÍƔ{¸»
²÷ú±ü·÷ó÷ü¿�sq¹{¹

¯×_ǂvÍƔ~×ƒ�sq¹{¹
ÿYoutubeÿ

þöķî(¿zy)
�×óV

LCÿĜſ²y¯×þþÿûÍƔ(ST-L400)²Ŷ}wvþ
Ěw~y2

&w

4,2)(3)  STQ-LCý (ë×)
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&w

&�

&w

·úó¸ýó÷

·úó¸ýó÷

µó÷û
ûü÷

e2%¾ŔŭŽACN

C18-50 mgÿþĚ

C18-30 mgÿþĚ

PSA-30 mgÿþĚ

ſ

fď

dÿûá(ACN|)

Mþºû

ſ

ǦƩķĠ
ûǆ<đƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy

ǦƩķĠ
û´ºóñ�ġóV
û¿ǣ�ªŔ
û¯}zy

ǦƩķĠ
ûđƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy

·úó¸ýó÷

C18-30 mgÿþĚ

ſ

gACN-ď(8/2)

&�
ǦƩķĠ
ûđƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy



_ǂvõýüňġû}ìù

(1)ƽƆèō
C18-50¿wý´¿ýýõ³ûÿŁ¯ÿzy~ǆ<đ

Ʀñ�ġóV1PSA-30¿w¿ǣ�ªŔzy~´ºóñ
�ġóV|ÕĦǦƩu¼1ſ��Ƥwƽŉĝ{Þƕu
¼~y2

s~x}Ŕñſ�PSA{ßĝu¼»�±2ÿ¾Ŕŭ
ŽACN²ǌysxwPSA{ßĝu¼�}¼¹~ſ²
PSA{¹þûu{~y2(OŎ<2%¾ŔŭŽACNxACN
~ÞƕǀǓľ=ƶĠ)

(2)�á
C18-30¿{ACN-ď(8/2)²�áy»sxwNøss

{ósvt�ſ²þûw~y2

LC  UHPLC(Nexera X2) (ûmýŗò)

V÷»ùð Shim-pack FC-ODS, 
Õß2.0 mm x ÿu150 mm, łß3 ¿m

û×þ Aÿÿ0.5 ÿM óù²óòû¶ðďþÿ
Bÿÿ0.5 ÿM óù²óòû¶ðñ¿þüûþÿ

ǌ� 0.2 mL/min
°ù¸¸óø B Conc. 15%(0 min)-40%(1-3.5 min)-

50%(6 min)-55%(8 min)-
95%(17.5-30min)-15%(30.01-40 min)  

»ùðoþ 40 #
ì/ß 2 µL(+40 µLď ƙì/)

MS   LCMS-8045 (ûmýŗò)
´ºóWòüù ESI positive and negative

nÛƮŇţ

w

�

�

LC-MS/MSnÛw�nÛþá~Ĥó|Ʀþ´ôü¿
Ŭǖ{Şƕy»�±{ƞþá�µó÷ûx\xĤów
~nÛ²zÊ±w~y2

�

4,2)(3)STQ-LCý (ë×) (201809 ver.ÿ

ùñſ²ÿĜxwzt|\�1¾ù�Úçwy2²
»øûøúû~�²Ŷow~y2

2ÿ¾ŔŭŽ²»øûøúû�¾Ŕ|Ñ~wŌþ|đ
Oy»xŔñſ|þûÚƟV{zºÞƕǀ|đOy»
�±of¿Ěw~y2

w

C18-50¿ÿPSA-30¿{¹~ǌûá{ď²ēĐw1
ACN~Ōþ²Or�ǖā(}70ÿ)wC18-30¿{�áw
~y2ACNŌþ²OrvC18-30¿{�áy»sxw
C18-50¿w�ǦƩw}z{s�đƦñ�ġóV²ǦƩ
w~y2

s~¸v{2ģ~C18²Ŷ}wvǆ<đƦñ~�ġó
V²ǦƩy»sxwLC-MS/MSwŶ}y»Vŏ»ùð
(ODS) x ~ è Ǘ ² ÿ Į w ~ y 2 Æ } � p.48
<4,2)(4)STQ-LCý~þĚ=²t¯�put2

ƶŝſÑÿžï¹,<LC/MS/MS²}t�ŗķoó}ſ~ĊƂNÌVŏý~Ķİ=,Ď93åoœƏĳo�_�ĺÂ�_çŪƨp.46
žï¹,<ŗķoó}ſ~ĊƂNÌVŏý 3LC/MS/MSý3 =,Ď94åoœƏĳo�_�ĺÂ�_çŪƨp.46

pKa|3<4ƑŒw1ƓŲľ{-COOH²²t¸vzŔñſ
�1oñǖāw�ňǆwvþ´ú¹{�Ĳwvt»�±1÷
ù¹{�Ĳw�PSA{ßĝu¼~y2þû~ĸ{�2%¾Ŕ
ACN²}tvŔñǖā{y»sxwŔñſ²ßňǆ{wv
PSA{¹þûw~y2NoACN²}t�|\�Ŕñſ�ň
ǆǖā~~~z~wPSA{¹þûu¼zÞƕǀ|đOw~y2

¾Ŕ²»øûøúû ²»øûøúû
ÿKa ÿH3 ÿH7

ſĹ Þƕǀÿÿÿ Þƕǀÿÿÿ
Cloprop - 80 15
Dichlorprop 3.00 77 24
Gibberellin 4.0 102 4
Imazaquin 3.8 78 9
MCPA 3.07 78 12
MCPB 4.84 84 17
Mecoprop 3.78 80 18
Naptalam 4.6 68 15

Si-CH2CH2CH2NHCH2CH2NH2ÿÿ

Cl

O CH CO
2
H

CH
3

¿ý÷ýó÷ÿſÿ

PSA

2%¾ùŭŽACNxACN~ÞƕǀǓĘ(÷³ýó)

pp.106-115<7,3)(2)´ºóŨû»ùð=²�{vt¯�put2
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LC~nÛ»ùð�ODS(=C18)|¸�Ŷ¿¼vt~y2N®öz°ù¸¸óøVŏw�1Þ~´ó¸·¿·÷ó~ěþ1àß
{ŨmþöxwvNÛf�þÚǓǀ²90ÿĈN{w1ǆ<đƦñ�ġóV²Vŏ»ùð{¹þû1ǦƩy»Ʃç|rº~y2

STQ-LCýw�1s¼¹~�ġóV²ǦƩy»sxw1nÛ»ùð{s¼¹~�ġóV|u¹zt¸v{wvt~y2s¼{
¸º1Ũmf�|Úçxzº1nÛf�~ÿ~²ƽ»sx|w}~y2

1tþ(C18-50)�ÿû
á(ACN)w�áw1ǆ
Ʀñ~�ġóV|ßĝ
u¼~y2

2 t þ (C18-30) �
ACN-ď(8/2)w�áy
»�±þá~Ʀñ|¿
�zº~y2}~�±
1 t þ w ß ĝ u ¼ z
{s�ǆ<đƦñ~�
ġóV|2tþ~C18
{ßĝu¼»¸v{z
º~y2

02ģ~C18{¸»ǆ~đƦñ�×óV~ǦƩ1

C18þĚ{zq»LCV÷»ùð~èǗÿĮ

ï LC»ùð~óW²îp
ï ôü¿Ŭǖ~ýĝ
ï Vŏf�~ÿ~

_ǂvwþþC18²otzt|\

ÿƦñÿ ÿǆƦñÿ

ACNÿď
ÿ5:95ÿ

ACNÿď
ÿ95:5ÿ

�×óV

C18ÿû»ùð{
¸»þĚŵŷ

°ù¸¸óøV÷

ÿƦñÿ

�×óV

_ǂvwþþC18{¸»þĚ²w�|\

LCwŶ}u¼vt»Vǆ
»ùð�<ODS=w1þ
þC18x\xU{Čz~w1
Ī±þþC18wþĚy»s
xwLC»ùðx~èō²
đĮw~y2

ACNÿď
ÿ4:1ÿ

ǆƦñ
�ġóV

ACNŌþ

C18þĚǆ

100%ACN

80%ACN/ď

67%ACN/ď

50%ACN/ď

�ªù¸¹öûÞ
Úǣ²û³üûÞ

¿

đ

¹öýüûÞ

ƽƆÿ{v¼³}v

ñúóø

Smart-SPE C18-50

Smart-SPE PSA-30

Smart-SPE C18-30

C18{¸»ǦƩóV

ïǆ<đƦñ�×óV
ï¿ýýõ³û
ïÚǣ�ªù¸¹öûÞ
ïÚǣ²û³üûÞ
ï¹öýüûÞzy

100%ACN 80%ACN/ď

ÿ

0LCnÛ»ùð{zq»ǆƦñ�×óVǦƩ~´ñü¸1

4,2)(4)STQ-LCý~þĚ

4,2)(4) STQ-LC ý~þĚ

ÿÿNïþ{¸»þĚŵŷĨt
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3ÿ?×ý{¸»þĚ
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Býw�ƽƆ{ŭ~¼»�ġóV
{ƺxvþĚþþ²ŗĐw�ºþû
þÚ²Ưöy»sx|w}~y2

�pw1þþ²ŗĐwvþĚŵŷ
|ĉNy»xNøſ~Þƕǀ|đ
Oy»ǅŲñ|rº~y2þöķĠ
~Þƕǀ�Ï_{tƀŋ¿t~y2

ï�ªŔ|įtƽƆ~|\(ţÿĥt÷�)
SAX-30 mgÿPSA-30 mg þû ²»øó-ø½µóÿ15/85ÿ1 mL
;²»øóǓ²Or»sxwþĚŵŷ�¿~º~y|1ſ{¸sv�ƟV{Þƕu¼zt|\|rº~y2

ï»õ·´ó|įtƽƆ~|\(ţÿÐ)
SI-30 mgÿPSA-30 mg þû ²»øó-ø½µóÿ20/80ÿ1 mL ;SI=·ú»²û
;²»øóǓ²20%ĈO{y»sxw»õ·´ó~ǦƩŵŷ|¿~º~y2

ï¯}´õùüþ´ù|įtƽƆ~|\(ţÿ÷ǌÞ)
GCK-20 mgÿPSA-30 mg þû øû¸ó-²»øó-ø½µóÿÿ/10/85ÿ1 mL
;GCKÿ°ùõ±´ø»üüó
;øû¸ó²Ŷ}wv²½þññºýüø~¸v{Þƕǀ|đtČŧĉĿ~

ſ|rº~y~wtħì¿t~y2

þĚþþ~ŗĐ

4,3)(1)STQ-GC-Bý (k×) (201809 ver.ÿ

_ǂvõýü

nÛÿGC-MS (/Ōħu25 ¿Lħu)

&�

&�

&&�

&�

Smart-SPE PBX-10¿ÿßĝ

³ó÷³·÷ûó°
²»øó 2 mL(�m1ûwŴ»)
ACN-ď(9/1) 2 mL

(ŻñW1ûwŴ¹zt)

Smart-SPE PBX-10¿ÿůßĝ

þþ~õ(|Ą) 3V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%NaClďþÿ 10 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(15/85) 1 mL

Smart-SPE PBX-10¿

Ûťÿ1 mL ²»øó-ø½µó(15/85)w¿u

Smart-SPE C18-50¿ÿþý

ƽ�þÿd

¬÷[ßĝ] ƽ�þÿd

ǌûÿ

³ó÷³·÷ûó°
²»øó 2 mL(�m1ûwŴ»)
²»øó-ø½µó(15/85) 2 mL

(ŻñW1ûwŴ¹zt)

ÿĐ ď 1.5 mL

ǌûÿ

¬÷[ßĝ] ƽ�þÿe

�m ď 2 mL

þûÿ

ƽ�þÿe

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

³ó÷³·÷ûó°
²»øóÿø½µó(15/85) 2 mL

(�m1ûwŴ»)
²»øó 2 mL(�m1ûwŴ»)
ď 2 mL(ŻñW1ûwŴ¹zt)

&w*

&�

&w

d¸ðýüü¿ü{¸»Ō~úŗzw
eþĚþþ~ŗĐxþûþÚ~Ưö|ǅŲ
fúŗf��}30V/4Ķ_

(³ó÷³·÷ûó°{ƞƷf��Ǧ�)

_ǂv~
ý´óø

nÛƮŇ�p.37ƶĠ

GCÿĜſ²?×wþĚw~y2ſ²ßĝy»ĸ{��
áw?²ŝ¼wýúþüǢ~PBX²Ŷ}w~y2

_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

PBX-10¿{ós�ďV|þûáÿGC-MSnÛáÿ
{ÿuwzt¸v{þþ²~õ(ÕĄ)w~y2»üø
úó¸´þûûüûù{³Ľy»�±~²ð÷¿ü{
ƑĦwvt»ďþ²u}Üº~y2

ǌûá{10ÿNaClďþá²ēĐwvACNŌþ²}
7ÿ{Or1^tĝŏŵŷ²ĝ�{�ƽŉþáe²ƽŉ
þád²èōw�~x\xPBX{èōw~y2}¼{¸
ºƽŉþádwßĝw}z{s�o<¿Ʀñſ²ůß
ĝu{~y2Nþ{ACNŌþ²Or»xđƦñſ|
ú¶üðü{{ÕĦy»�±2Þ{¿qvACNŌþ²Ư
xvèōw~y2

þþŻñW~³ó÷³·÷ûó°{ttv
·ú»ǢU{Č�1·ú»}_|þÚwƟVǍ�u

¼�ǖā²ßt�±{þþŻñW~þá�ûwŴ¹z
{ưwów~y2

s¼�GC-MS{/Ōħu(25¿L)y»|\~ēĐŌw
y2ħuŌ|uz»|\�GC{ħuy»PEG~�ÿŌ
|500 ng1õ·úóøüód_|0.5 ng{z»¸v{ē
ĐŌ²Ưöwvw~y2;õ·úóøüód_�nÛf
~ƦþƯ×ƀŋ~�±{ēĐwvt~y2ÛŌŽûă{
�Ŷ}wvtzt�±ēĐ�Ʃ�w�rº~{³2

w

�

�

�

�

�

ǌûá{ď²ēĐwACNŌþ²}35ÿ{Or�ƽŉ
þád²PBX{èōw~y2s~Ƣ�w�đƦñſ
|PBX{ßĝu¼1o<¿Ʀñſ�ǌûwƽŉĝ{
Þƕu¼~y2

s~x}ÚƦñſ~²»õ·üø´ñ¿ÿùû¹
�PBX-10¿{ßĝu¼~{³~wLCýwÿƺw~y2

PBX-10¿{¹ßĝw�þöķĠ²þûw~y2}~
x}PBX-10¿~O{PSA{~þþ²³Ľy»sxw¿
ǣ�ªŔzy~´ºóñ�ġóV²ǦƩw~y2

þûf{��ġóV~ƘÞ{ƺxvþþ²ŗĐw�º
þûþÚ²Ưöy»sxw¸ºþĚŵŷ²¿±»sx|
w}~y2(OŎ<þĚþþ~ŗĐ=1pp.38-44ƶĠ)

w

� PBX�ýúþüǢ~ØŧïŇýú¹ñüó¸óûûù
ó¼óƉďñ/ƥďñðùó¹U{Č~þþwy2?×w
~�áúŗ²×ļ{y»�±{C18w�z�ýúþüǢ²
Ŷ}w~y(p.381p.51ƶĠ)&�

N

N

S

S

O

CH
3

½þññºýüø

4,3)(1) STQ-GC-Bý (k×)
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PSAw�¿ǣ�ªŔ´¯}{²
ǦƩw1ſ�¹ûüu{~y2

C18

ſ

C18wǆ<đƦñ~�ġóV²ǦƩwvſ
�¹ûüu{~y2

PBX~O{PSA²³Ľu{1²»øó
-ø½µó(15/85) 1 mLwþû

gþûÿPSAwþĚ

íŗýý~ňġ

\xPBX

fþþ~õ(ÕĄ)
þþ~o{ďV|ósvt»x1þû
þÚxVǆwĽŷ{Şƕ²þx»|\
|r»~w~wÕĄþûûüûùwÕ
Ąwþþ²~õy»2

PSA

PBX

ſ

¼ù¹ú¶üðü
²»øó{¸»ú¶üðü{¹~

ÚĻķ~þû²îp�±

ñ¹ƽŉĝ

ú¶üðü(_)

ƽŉĝ(_)

ÿûá0.5 mL²C18xèō

d C18wþĚ

ǌûá²ƽŉĝ(_){Þƕ

ßĝ1Þþ~ǌûá{NaClďþá
²ĐxvACNŌþ²}7%xwů
þPBX{�áy»2

ePBXxſ²ßĝÿ2Ƣ�ßĝÿ

2Þþ~ßĝ�ú¶üðü(/){Ư
öw1ÕĄþûûüûù²Ŷ}

d~ǌûá{ď²ĐxvACNŌþ²}
35%{wvPBX{�á

ǌûá²ƽŉĝ(/){Þƕ

ǌûá�ßì

0ßĝ2Þþ1

0ßĝ1Þþ1

Býw�²»õ·üø´ñ¿ÿùû¹zyÚƦñſ�
PBX{ßĝu¼~{³~wLCýwÿƺw~y

þþ~õ(ÕĄ)_{þþ´²ð÷¿~
ďV²½ðÿ´÷´ÿúwÜºǦ�2
þþ�ú¶üðü²ïwvþþ~õ
(ÕĄ)y»2

þöķî(¿zy)
�×óV

PBX

0ßĝ1Þþ1

ǌûá{NaClďþá²ēĐß1ůsPBX{
�áw1o<¿Ʀñſ²ůßĝu{~y2

đƦñſ²ßĝ

ƽƆ²ďw©Ĩß1PBX{�ďwđƦñ
ſ²ßĝu{~y2

ú¶üðü(/)

đƦñ<¿Ʀñ~wƵřtſ
²\x»ùð{ßĝ

ú¶üðü(_)

ƽŉĝ(/)

0ßĝ2Þþ1

4,3)(1)STQ-GC-Bý (k×) (201809 ver.ÿ

PBXÿýúþüǢ~ØŧïŇýú¹ñüó¸óûûùó¼óƉďñ
/ƥďñðùó¹U{Č~þþw1ssw�ſ²ßĝu{
»�±{Ŷ}w~y2
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ǦƩķĠ
û¿Ʀñ�ġóV
ûƅÞ
ûďzy

ǦƩķĠ
ûǆ<đƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy

ǦƩķĠ
û´ºóñ�ġóV
û¿ǣ�ªŔ
û¯}zy



_ǂvõýüňġû}ìù

o÷·ú»ǢU{Č~|\�·ú»}_|þÚwƟ
VǍ�u¼�ǖā²ßt�±{þþŻñW~þá�û
wŴ¹z{ưwów~y|1ñ¹ƽŉĝ{Þƕw�ǌ
ûá|2 mL²ƌxzt¸v{y»�±1ssw�þþ
ŻñW{}t�þá²ûwŴº~y2

³ó÷³·÷ûó°ß�þþ|~õwzt¸v{Ƃ
´{{þá²èōw~y2

d¸ðýüü¿ü{¸»Ō~úŗzw
e�ŌNÌƽŉýaý1aý²\fVŏ
fúŗf��}ÿ5V/ÿĶ_

(³ó÷³·÷ûó°{ƞƷf��Ǧ�)

_ǂv~
ý´óø

_ǂvõýü

w

LC-MS/MS

�ÿ �ÿ ACN-ď(8/2) 0.5 mL

Ûťÿ2 mL ďw¿u

Smart-SPE C18-30¿ÿþý

¬÷[�ÿ] ƽ�þÿd

³ó÷³·÷ûó°
ACN 2 mL(�m1ûwŴ»)
ACN-ď(8/2) 2 mL

(ŻñW1ûwŴ»)

&�

&�

C18-50¿wý´¿ýýõ³ûÿŁ¯ÿzy~1ǆ<
đƦñ�ġóV1PSA-30¿w¿ǣ�ªŔzy~´ºó
ñ�ġóV|ÕĦǦƩu¼1ſ��Ƥwƽŉĝ{Þƕ
u¼~y2

s~x}Ŕñſ�PSA{ßĝu¼»�±2ÿ¾Ŕŭ
ŽACN²�áy»sxwPSA{¹þûu{~y2(p.53
<2%¾ŔŭŽACNxACN~ÞƕǀǓľ=ƶĠ)

ƽŉþádèōß~C18-30¿{ACN-ď(8/2)²�á
y»sxwNøss{ósvt�ſ²þûw~y2

�

�

�

w

nÛƮŇ�p.47²t¯�put

LCÿĜſ²?×wþĚw~y2

4,3)(2)  STQ-LCý (k×)

4,3)(2)STQ-LCý (k×) (201809 ver.ÿ

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

ÿĐ ď 0.5 ÿL

Smart-SPE C18-50¿ÿþý

�ÿ 2 %¾ù�ŽACN 0.5 mL

ǌûÿ

ƽ�þÿd

³ó÷³·÷ûó°
ACN 2 mL(�mûŻñW1ûwŴ»)

&w

&w

&�

&�

Smart-SPE PSA-30¿ÿþý

ùñſ²ÿĜxwzt|\�1¾ù�Úçwy2²
»øûøúû~�²Ŷow~y2

2ÿ¾ŔŭŽ²»øûøúû�¾Ŕ|Ñ~wŌþ|đ
Oy»xŔñſ|þûÚƟV{zºÞƕǀ|đOy»
�±of¿Ěw~y2

�

C18-50¿ÿPSA-30 mg{¹~ǌûá{ď²ēĐw1
ACN~Ōþ²Or�ǖā(}70ÿ)wC18-30¿{�áw
~y2 ACNŌþ²OrvC18-30¿{�áy»sxw
C18-50¿w�ǦƩw}z{s�đƦñ�ġóV²ǦƩ
w~y2

s~¸v{2ģ~C18²Ŷ}wvǆ<đƦñ~�ġó
V²ǦƩy»sxwLC-MS/MSwŶ}y»Vŏ»ùð
(ODS) x ~ è Ǘ ² ÿ Į w ~ y 2 Æ } � p.48
<4,2)(4)STQ-LCý~þĚ=²t¯�put2

LC-MS/MSnÛw�nÛþá~Ĥó|Ʀþ´ôü¿
Ŭǖ{Şƕy»�±{ƞþá�µó÷ûx\xĤów
~nÛ²zÊ±w~y2
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Smart-SPE C18-50¿ÿþý

³ó÷³·÷ûó°
ACN-ď(8/2) 2 mL

(�m1ûwŴ»)
ACN 2 mL(ŻñW1ûwŴ»)

Smart-SPE PSA-30¿ÿþý

³ó÷³·÷ûó°
ACN-ď(8/2) 2 mL (�m1ûwŴ»)

0³ó÷³·÷ûó°{ttv1

?×ý{¸»C18-50xPSA~³ó÷³·÷ûó°�Ƨ�²³ĽwOŎ?�w¯sv²ĉt~{³2ý´óø�PSA{Ĭ{
ACN-ď(8/2) ²ǌysxwy2

;ƦñûǆƦñxts�Øø�þÿöz²~wy2



ď²0.5 mLēĐw1ƽƆo~
þÚŌþ²}70%{Or»2

fC18wůþþĚ

ǌûá²ƽŉĝ(_){Þƕ

ÿûá0.5 mL²C18ÿPSAxèō

2%¾ŔACN²
C18+PSAx�áw1C18ÿPSA
{¹ſ²þû

eC18ÿPSA{¹ſ²þû

ǌûá²ƽŉĝ(_){Þƕ

C18x�á

dC18ÿPSAwþĚ

ǌûá²ñ¹ƽŉĝ{Þƕ

ƽƆo~þÚŌþ²}70%{OrvC18{�á
y»sxwàĚ~C18wǦƩw}z{s�đƦ
ñ�ġóV²ǦƩw~y2~�C18{¹þûw
vtz{s�ſ²þûw~y2

ſ

C18-30

ñ¹ƽŉĝ

C18-50

PSA

ſ

Nø~Ŕñſ|ßĝu¼»

C18wǆ<đƦñ~�ġóV1PSAw�ªŔzy²ǦƩw1ſ�
¹ûüu{~y2w{w1Nø~Ŕñſ�PSA{ßĝu¼~y2

PSA{ßĝu¼�Ŕñſ�Ŕñ~2%¾ŔŭŽACN²�áy»
sx{¸ºŔñſ²ßňǆǖā{w1PSA{¹þûu{~y2
ÿOƽƶĠÿ

ƽŉĝ(_)

þöķî(¿zy)
�×óV

íŗýý~ňġ

4,3)(2)STQ-LCý (k×) (201809 ver.ÿ

ƶŝſÑÿžï¹,<LC/MS/MS²}t�ŗķoó}ſ~ĊƂNÌVŏý~Ķİ=,Ď93åoœƏĳo�_�ĺÂ�_çŪƨp.46
žï¹,<ŗķoó}ſ~ĊƂNÌVŏý 3LC/MS/MSý3 =,Ď94åoœƏĳo�_�ĺÂ�_çŪƨp.46

pKa|3<4ƑŒw1ƓŲľ{-COOH²²t¸vzŔñſ
�1oñǖāw�ňǆwvþ´ú¹{�Ĳwvt»�±1÷
ù¹{�Ĳw�PSA{ßĝu¼~y2þû~ĸ{�2%¾Ŕ
ACN²}tvŔñǖā{y»sxwŔñſ²ßňǆ{wv
PSA{¹þûw~y2NoACN²}t�|\�Ŕñſ�ň
ǆǖā~~~z~wPSA{¹þûu¼zÞƕǀ|đOw~y2

¾Ŕ²»øûøúû ²»øûøúû
ÿKa ÿH3 ÿH7

ſĹ Þƕǀÿÿÿ Þƕǀÿÿÿ
Cloprop - 80 15
Dichlorprop 3.00 77 24
Gibberellin 4.0 102 4
Imazaquin 3.8 78 9
MCPA 3.07 78 12
MCPB 4.84 84 17
Mecoprop 3.78 80 18
Naptalam 4.6 68 15

Si-CH2CH2CH2NHCH2CH2NH2ÿÿ

Cl

O CH CO
2
H

CH
3

¿ý÷ýó÷ÿſÿ

PSA

2%¾ùŭŽACNxACN~ÞƕǀǓĘ(÷³ýó)

53

pp.106-115<7,3)(2)´ºóŨû»ùð=²�{vt¯�put2

ǦƩķĠ
ûǆ<đƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy

ǦƩķĠ
û´ºóñ�ġóV
û¿ǣ�ªŔ
û¯}zy

ǦƩķĠ
ûđƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy
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5. STQý~ƺ}ţ
1ÿó}ſ

ÿ1ÿSTQ-GC-Bý²üó¸ý

d/Ƭ

e²û³üûčƆ

fºúüöº´û

gƙďëķ(�Ġ~įtƽƆ)

ÿ2ÿģƎVŏý

d°úûµüøû°ûû·ýüø

e¸ñº»ûðñüøǢſ

fTPNû½ó÷¿óû»÷¿ûüûûûûúóø

gýºû³ñþ´ù

2ÿ×ķ}ŊƏ

ÿ1ÿNÌVŏ

ÿ2ÿþù»´ø°úüó

3ÿ»óř ²õùø½·ó

4ÿ}~Þ ñùÿó

5ÿ0ƶŝ1STQ-GC-Aý
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ƶŝſÑÿė5ß¹,<STQý{zq»~ºĐwÿûÛťý~Ķİ=,Ď105
ÞåoœƏĳo�_�ĺÂ�_çŪƨ

_ǂvõýü

/Ƭw�ðŉVǆß~²»øûøúû||ưŌ{z»|\
|rº~y2ƟVz²»øûøúû|²ƀßw1ÛŌñxÿ
ûŵǀ²¿±»�±{~ºĐwÿûÛťý²¯t~y2

5,1)(1)d �Î

5,1)(1)dSTQ-GC-Bý²üó¸ý /Ɔ(202010ver.)

d»ùÿó¿ûò¸ú´¶ü~Ŷ}
eƟxvf�~þÿ
fðŉVǆ_~ßƔ
g~ºĐwÿûÛťý

_ǂv~
ý´óø

_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

/Ƭ�ÿvº{�t~w2V�ïw�Ɵxvw~y2
s~x}ƽƆ|ðůĝÕw×tvt»sx²tƀŋ¿
t~y2

w

�

�

ƽƆxĝÞ|¸�ÿ\
y»¸v{»ùÿó¿û
ò¸ú´¶ü²2ģu¼
~y2

w ƽƆ²ý±{wvď²u¼»xÿ\w´y�zº~
y2~�ďēĐß�ðůĝ²�u{wvðůĝ~ß{
rs�ƽƆ²ÏŹ{ǋxwďx¸�ÿ\w~y2

� s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

;õ·úóøüód_�nÛf~ƦþƯ×ƀŋ~�±
{ēĐwvt~y2ÛŌŽûă{�Ŷ}wvtzt�±
ēĐ�Ʃ�w�rº~{³2

Ɵxvß�~ñw~y2Ćc{{»~w5V�}~~
~ċƔwv{¹ðŉVǆw~y2

|

ß~ƽƆ²�u{wvß~ƽƆ²
ǋxwvÿ|»

ƽƆ²ý±{wv
ď²/¼»

ÿĆ

yë×þþÿûÍƔST-L400

Smart-SPE C18-50¿

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%NaClďþÿ }12 mL

¬÷[�ÿ] ƽ�þÿ 0.5 mL VÜ

þû ²»øó-ø½µó(15/85) 1 mL

Smart-SPE C18-50¿ÿþý

ǌûÿ

þûÿ

Smart-SPE C18-50¿ÿßĝ

�m ď 1 mL

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

nÛÿGC-MS (25 µL/ßì/)

Ûťÿ1 mL ²»øó-ø½µó(15/85)w¿u
&�
&�

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(15/85) 

³ó÷³·÷ûó°
²»øó
ď

ÿûÿ(ACN|) 1.5 mL VÜ
ÿĐ ACN 0.5 mL

ƽ�þÿ 2 mL

&w

&w

ÿĐ ACN (Ûťß-ACN|dß) mL

ƽƆãÜ 5 g

ðŉVö 3,500 rpm, 5V

ACN|d

ïw�oxv 2V

ÿĐ ACN 10 mL

oxv 1V

ðŉVö 3,500 rpm, 5V

ë}ķ(ƽƆ|ûď|ÿ

de\ƌ

ÿûÿ(ACN|)

ACN|e

Ûťÿ15 mL ACNw¿u

ÿĐ NaCl 1 g
ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g
oxvþň 15û

ÿĐ ď 10 mL

ûò¸ú´º 13,000 rpm, 1V
»ùÿó¿ûò¸ú´¶ü 2[

&�
ßƔ 5V &�

�

&�

w��~úŗ{¸ºACN|
²Ĵ´ysx|w}~y2

� oýw�15 mL{Ûťw~y~w1ţxpACN|d~
Ō|6 mL~|\2Þþ~ÿû{�ACN²(15-6=9) mL
ēĐw~y2

~ºßwÿû
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ƶŝſÑÿû¹,<ĐōœƏoó}ſ~STQý{¸»Vŏù\ñ~Ķİ=,
Ď43Þſó}VŏŅƊ_Â�çŪƨpp.173-182

_ǂvõýü

ÿ´ó´åoĀzy{�²û³üû(¸¿þüû)|ŭ~¼v
t~y2�Ć�º²»øûøúû10 mLwÿû²¯s�|\1
ðŉß~²»øûøúû|{¸¿þüû|Ķ¯y»sxw10
mL²ƌx1©Ĩu¼vw~t~y2}swoýw�~ºĐwÿ
ûÛťý²tķŪw~y2

5,1)(1)e ²û³üûúƆ

&w

5,1)(1)eSTQ-GC-Bý²üó¸ý ²û³üûúƆ(202010ver.)

ÿĐ ACN(Ûťß- ACN|dß) mL

ƽƆãÜ 10 g

ðŉVö 3,500 rpm, 5V

ACN|d

oxv 1V

ÿĐ ACN 10 mL
ÿĆ

de\ƌ

ÿûÿ(ACN|)

Ûťÿ20 mL ACNw¿u

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 10û

~ºĐwÿûÛťý_ǂv~
ý´óø

_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

²û³üûčƆw�đƦñ�ġóV|ưzt�±
C18-30 mg²Ŷ}w~y2

s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

;õ·úóøüód_�nÛf~ƦþƯ×ƀŋ~�±
{ēĐwvt~y2ÛŌŽûă{�Ŷ}wvtzt�±
ēĐ�Ʃ�w�rº~{³2

w

�

�

�

ACNÿû²¯s�xs½ƽƆ{ŭ~¼»¸¿þüû
~Şƕ{¸ºēĐŌ~10 mL²ƌxvw~t~y2}
swðŉVǆß~ó}ķ{ůþACN²ēĐw1~ºĐ
wÿû²¯t20 mL{Ûťw~y2

ACN|d

}12.5 mL

ACN|e

}10 mL;

;ACN|d²VÜw�ëºx2Þþ~
ÿûwÿĐw�7.5 mL~\ĩ

ooÓ{zq»_ǂv~Õt{¸»Þƕǀ~Ǔ�Ï
îý²öçþþ{¬÷ ~ºßwÿûÛûý

Þß÷(ÿ) Þß÷(ÿ)
¸øõ·ó÷ýó¿¹ 31 82 6.9
öõûøúó 37 84 6.4
÷ýñºû¹ 41 84 5.7

rV] logPow

w ²û³üûčƆw�šƖþþ{èōwvþĚw�
|\1Nø~đƦñſ|đÞƕǀxzº~y2s
¼�ƽƆ~Ʀñ|¿t�±ťŻ{{ÕĦw�ǅŲñ
|ŝx¹¼~y2}~�±ACNÿû²¯t~w�2

&woxv 1V

ðŉVö 3,500 rpm, 5V

ë}ķ(ƽƆ|ûď|ÿ

ACN|e

~ºßwÿû

yë×þþÿûÍƔST-L400

Smart-SPE C18-50¿

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%NaClďþÿ }12 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(15/85) 1 mL

Smart-SPE C18-30¿ÿþý

ǌûÿ

þûÿ

Smart-SPE C18-50¿ÿßĝ

�m ď 1 mL

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

nÛÿGC-MS (25 µL/ßì/)

Ûťÿ1 mL ²»øó-ø½µó(15/85)w¿u

&�

&�
&�

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(15/85) 

³ó÷³·÷ûó°
²»øó
ď
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ƶŝſÑÿė5ß¹,<¯×_ǂvÍƔ²}t�ºúüöº´ûo~ó}ſ
ĊƂNÌVŏý~Ķİ=,Ď104åoœƏĳo�_�ĺÂ�_
çŪƨp.98

_ǂvõýü

ºúüöº´û�NŔ~ÚýĆ�ªŔwr»ºü´óŔ²
į�ŭ°ý�wrº1ÿûûþĚ{ztv}~ǦƩ|ľēx
zº~y2oýw�ðŉVǆÛsmû1þûþÚǓ~Ưö{
¸ººü´óŔ²ǦƩw~y2

5,1)(1)f ºúüöº´û

5,1)(1)fSTQ-GC-Bý²üó¸ý ºúüöº´û(202010ver.)

dÿûŵǀĉN~�±ƽƆãŌ²ưz�y»
eðŉVǆxmû{¸ºý|²Vǆ
f²»øóǓǀ²OrvPSA{¹þû

_ǂv~
ý´óø

_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

²»øó~Ǔǀ²Or»sxwPSA{¸»òþºü
´ó~ǦƩŵŷ|¿�zº~y2

w

�

�

ðŉVǆß1ƽƆ²mûy»sxwý||þ~º1
Vǆw´y�zº~y2

ðŉVöß

w ºü´óŔ�×ķñ�ª´mķý{į�ŭ~¼vt
»NŔ~ÚýĆ�ªŔwy2

yë×þþÿûÍƔST-L400

Smart-SPE C18-50¿

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%(w/w)NaClďþÿ }12 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(10/90) 1 mL

Smart-SPE C18-50¿ÿþý

ǌûÿ

þûÿ

Smart-SPE C18-50¿ÿßĝ

�m ď 1 mL

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

GC-MSnÛ (25 µL/ßì/)

Ûťÿ1 mL ²»øó-ø½µó(10/90)w¿u
&�
&�

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(10/90) 

³ó÷³·÷ûó°
²»øó
ď

&w

ƽƆãÜ 2 g

ðŉVö 3,500 rpm, 5V

oxv 1V

ÿĐ ACN 10 mL

kwoxv

ÿûÿ(ACN|)

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 10û

kwoxv
ÿĐ ď 10 mL

÷Ý(-20#,90V)

&w

PSA{zq»þûþÚ{¸»þĚŵŷ~ǓĘ

÷Ýß

ý|

� s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

;õ·úóøüód_�nÛf~ƦþƯ×ƀŋ~�±
{ēĐwvt~y2ÛŌŽûă{�Ŷ}wvtzt�±
ēĐ�Ʃ�w�rº~{³2

(10/90)

(15/85)

òþºü´ó
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ƶŝſÑÿ
1)yoÎ,<œƏoó}ſÙŚƽŉý~ük=

ßÕÛ��×�,Vol.51, N0.6, pp.349-359 (2010ÿ
2)ė5ß¹,<ƙëķoó}ſ~ĊƂNÌVŏý~Ķİ ÿGC/MSýÿ=

Ď101ÞåoœƏĳo�_�ĺÂ�_çŪƨp.31
3)žï¹,<ƙëķoó}ſ~ĊƂNÌVŏý~Ķİ ÿLC/MS/MSýÿ=

Ď101ÞåoœƏĳo�_�ĺÂ�_çŪƨp.32
4)ė5ß¹,<ƙďëķo~ó}ſ~ĊƂNÌVŏý~Ķİ ÿGC/MSýÿ=

Ď102ÞåoœƏĳo�_�ĺÂ�_çŪƨp.42
5)_ÿ¹,<ƙďëķo~ó}ſ~ĊƂNÌVŏý~Ķİ ÿLC/MS/MSýÿ=

Ď102ÞåoœƏĳo�_�ĺÂ�_çŪƨp.41

_ǂvõýü

ƙďëķzy�ª²į�ŭ°ƽƆw�²»øûøúû{�
ª|þňwzt�±²»øó²}tvſ~ÿû²¯t~y2
~�ðŉVǆ{¸º�ª|²Vǆw1}~ß~mûþW{¸
º}~/øV²ǦƩw~y2

5,1)(1)g }ďëķ(�î~įtƽƆ)

5,1)(1)gSTQ-GCBý²üó¸ý }ďëķ(�Ġ~įtƽƆ) (202010ver.)

d²»øó{¸»ÿû
eðŉVǆûmû{¸»�ª~ǦƩ

_ǂv~
ý´óø

_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

ðŉVǆ{¸º²»øó|xƽƆ|~�{�ª||
Vǆu¼~y2}¼²mûy»sxw�ª²þWu{
/øV~�ª²ÜºǦ�sx|w}~y2

w

�

�

�ª²į�ŭ°ƙďëķw��ª²þňw}~o~ſ
²ÿûy»�±{ÿûþÚ{²»øó²Ŷ}w~y2

Oƽ��ª|²»øó{þňy»sx²ƀŋy»�±
Ï�²²»øó~��²»øûøúû{þňwǓľw�
²~wy2Ï�{²»øó²ēĐy»xy_|Ƅïwv
ÿĆw~y|1²»øûøúûw�ðůĝ(PPñõüö)
~Øŧ{�ª|ƑĦwvÿĆu¼~{³2

w

�m ď 1 mL

yë×þþÿûÍƔST-L400

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%(W/W)NaClďþÿ }12 mL

¬÷[�ÿ] ÿûÿ(²»øó|) 0.5 mL VÜ

þû ²»øó-ø½µó(10/90) 1 mL

Smart-SPE C18-50¿ÿþý

ǌûÿ

þûÿ

Smart-SPE C18-50¿ÿßĝ

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

GC-MSnÛ (25 µL/ßì/)

Ûťÿ1 mL ²»øó-ø½µó(10/90)w¿u
&�

&�

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(10/90) 

³ó÷³·÷ûó°
²»øó
ď

Smart-SPE C18-50¿

ƽƆãÜ 10 g 

ðŉVö 3,500 rpm, 5V

oxv 1V

ÿĐ ď(10-ƽƆ~�ďß) mL

ÿûÿ(²»øó|) 

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 10û

ÿĐ ²»øó 10 mL

÷Ý(-20#,60V)

&w

� s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

ûò¸ú´º 13,000 rpm, 1V

ÿÿ²»øó óÿ²»øûøúû
ÿûþÚ²ĐxvƟxvw�©�

&w

²»øó|

ƽƆ|
ď|

ðŉVǆß mûß

�ª|

0ķñ1

²»øó
ǓĦÿ0.79
Ğùÿ-94#

ñûÿñóŔ
ǓĦÿ0.85
Ğùÿ63#

ºü´óŔ
ǓĦÿ0.89
Ğùÿ13#

�ªŔ

&�

©�

ƽƆ~ďV�ß|80ÿoî~|\�ď²ÿĐw~y 2
ď�ƽƆ~ďVx\¿{vď|10 gþâxz»¸v{
ēĐw~y(p.15(1)ƶĠ)2
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5,1)(2)dģƎV÷ý °úûµüøû°ûû·ýüø(202010ver.)

°úûµüø1°ûû·ýüø�ßĆ{ďþñ|¿�ďÿ
û²¯t~y2}~�±þþÿû~ĸ{þÒ~º|ox»|
\|rº~y2}swoýw�ÿûf{Ǧ¿óñ¿²¯tþ
þÿûw~úŗñ²ĉNu{~w�2~�nÛ{�ö´ºó
ŨûVŏ»ùð²}t»sxw_ǂvwĬù_W²{zúŗ
²Ěÿ{wvt~y2

5,1)(2)d °úûµüøû°ûû·ýüø W\ķŊĖ

PO

OH

OH

NH

O

OH

0°úûµüø1
MFÿ C3H8NO5P
MW:169.1
LogPowÿ ÿ-3.2(pH2-5ÿ20#)
pKaÿ5.77±0.031
2.18±0.02(20±0.2#)

0°ûû·ýüø1

°ûû·ýüø
MFÿ C5H12NO4P
MW:181.1
pKaÿpKa1ÿ21pKa2ÿ2.91pKa3ÿ9.8

_ǂvõýü �ĆƽƆ

nÛƮŇ

MS   LCMS-8045 (ûƠĚŗò)
´ºóWòüùÿ ESI positive 

LC   UHPLC(Nexera X2) (ûmýŗò)
V÷»ùð TSKgel SuperIC-AP, 4.6 mm I.D. x 7.5 cm 
û×þ Aÿÿ0.1 ÿM ¾ù²óòû¶ðďþÿ

Bÿÿ0.5 % ¾ùďþÿ
ǌ� 0.8 mL/min
°ù¸¸óø B Conc. 5%(0.5 min)-98%(2-11 min)-

5%(12-14 min)
»ùðoþ 40 #
ì/ß 5 µL

nÛÿLC-MS/MS

þû 0.14%²óòû²ď 0.9 mL

¬÷[ßĝ] ƽ�þÿ 1 mL VÜ

Ûťÿ1 mL ďw¿u

�m ñ¿þüû-ď(1/9) 1.5 mL

³ó÷³·÷ûó°
²»øó
ñ¿þüû-ď(1/9)

Smart-SPE PBX-10¿ÿþý

Smart-SPE SCX-30¿ÿþý

ÿĐ 5%¾ù-ď 30 ¿L

þûÿ

Smart-SPE PSA-50¿

Smart-SPE PSA-50¿ÿßĝ

yë×þþÿûÍƔST-L400

&�

ÿûNïÿ 0.5 mL VÜ

ÿĐ ď 1.5 mL

ƽ�þÿ 2 mL (ÿûNĖÿÿďÿ1:3)

ðŉVö 3,500 rpm, 5V

ßƔ 5V

oxv 1V

' yß|50 mL{z»¸v{¿u

oxvÿû 10V

ÿĐ ACN }25 ÿL

ÿûNïÿ

ƽƆãÜ 1<10 g (ßßûŷß 10 g1/Î 2 g)  

ÿĐ ď (25ÿƽƆ~�ďß) mL

&w

&�

&�

&�

_ǂvõýüňġû}ìù

�

w

� ACN²ēĐy»sx{¸º1¿ó
ñ¿Ġ²Ưñu{1ðŉVǆ{¸º
ůŅu{vǦƩw~y2

ď²ēĐy»sxwACN~Ǔǀ²Or1PBXx~đƦñ�
ġóV~ÕĦ²�üu{~y2

¾Ŕď²ēĐw1þûá~pH²oñ<Ŕñ{w~y2

/Îzy¿óñ¿î²į��°ƽƆ�ƽƆo~¿óñ¿îß|1 g 
ĈO{z»¸v{ãÜß²¿uw~y2 (p.63ƶw)
/ĸý1¿ñó1/Îzy÷ó÷ó²į��°ƽƆ�p.61<÷ó÷ó

²į��°ƽƆ=²t¯�put2

ö¿óñ¿ß~ƽƆ
({v¼³}v)

�

�

¿óñ¿Ġ~Ưñ²�y�±Ʃz5VßƔ¿t~y2

°ûû·ýüø²óòû¶ðy
MFÿ C5H15N2O4P
MW:198.2
LogPowÿ ÿ0.1(pH7122#)

PO

CH3

OH

O

OH

NH2

- NH4ÿ

&w

w ƽƆ~ŭďŌx\¿{v25mL{z»¸v{ď²ēĐ
w~y2
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5,1)(2)dģƎV÷ý °úûµüøû°ûû·ýüø(202010ver.)

_ǂvõýü

ðŉVö 3,500 rpm, 5V

ßƔ 5V

oxv 1V

' yß|50 mL{z»¸v{¿u

oxvÿû 10V

ÿĐ ACN }25 ÿL

ÿûNïÿ

ƽƆãÜ 1<2 g

ÿĐ ď 25 mL

ÿĐ 1 mol/L NaOHďþÿ 50 ¿L

kwoxv 1V

ÿûNïÿ 0.75 mL VÜ

ÿĐ ď 2.25 mL

ƽ�þÿ 3 mL (ÿûNĖÿÿďÿ1:3)

&w

&w

&�

&�

&�

LC-MS/MS

þû 0.14%²óòû²ď 0.9 mL

Ûťÿ1 mL ďw¿u

�m ñ¿þüû-ď(1/9) 1.5 mL

³ó÷³·÷ûó°
²»øó
ñ¿þüû-ď(1/9)Smart-SPE PBX-10¿ÿþý

Smart-SPE SCX-30¿ÿþý

ÿĐ 5%¾ù-ď 30 ¿L

þûÿ

Smart-SPE PSA-50¿

Smart-SPE PSA-50¿ÿßĝ

¬÷[ßĝ] ƽ�þÿ 2 mL VÜ

&�

&�

yë×þþÿûÍƔST-L400

�

�

_ǂvõýüňġû}ìù

�

w

w NaOHďþá²ēĐw²û»úñ{y»sxwſ~÷ó
÷óx~ÕĦ²î~~y2

ď²ēĐy»sxwACN~Ǔǀ²Or1PBXx~đƦñ�
ġóV~ÕĦ²�üu{~y2

ƽƆãÜŌ|1 g~|\�2 mLVÜ12 g~|\�1 mLV
Üwvþþ{èōw~y2

/ĸýzy÷ó÷ó²į��°ƽƆ�ƽƆo~÷ó÷óß|1 g Ĉ
O{z»¸v{ãÜß²¿uw~y2Ïxp/ĸý~|\�1 g1¿
ñó~|\�2 gãÜw~y(p.63ƶw)2

�

¿óñ¿Ġ~Ưñ²�y�±Ʃz5VßƔ¿t~y2

ACN²ēĐy»sx{¸º1¿óñ¿Ġ²Ưñu{1ðŉ
Vǆ{¸ºůŅu{vǦƩw~y2

¾Ŕď²ēĐw1þûá~pH²oñ<Ŕñ{w~y2�

;÷ó÷ó²į�ŭ°ƽƆ

°úûµüø~¸vzúóùW\ķ~Ďĝx~¯Ħ²óéw~y2

»ùð~ï¿º{öûºó²
Ɩúw1´ºóWø{¹÷ýü
öx¸ü¿øýüù²Ą}ǟt
�ǖāw1÷ýüö~Ĭe~w
ÿÿúóŔ²0.05 mL/minw
12f��áw~y2
Ʀ�w�}Ŝ~Ɓþŵŷ|ĝú
y»sx²ƀŋwvt~y2~
�Þ~ſVŏx~Şƕ�¿¹
¼~{³ww�2

;ÍƔ{¸sv�úóŔ³üö
³ó°~Ʃç|zt|\²rº
~y2~z�³üö³ó°zw
~ǖāwôü¿Ŭǖ²tƀŋ¿
t~y2

úóù³üö³ó°zw

úóù³üö³ó°rº

°úûµüø

°úûµüø

ƶŝſÑÿƊƐå û¿üóſmĠ\Ĥ\³\_,<ó}ſòû¿úó°
ĶĂ~ÜºĤ�x¿ƦþLC/MS/MS~Ż}ý~ķŪ=(2013)

LC-MS/MS~úóù³üö³ó°
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eĬù_Wzw
fPSAx~þÆŗ}{¸»þĚ
gNaOH~ēĐÿ÷ó÷ó²ŭ°ƽƆ~|\ÿ
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5,1)(2)dģƎV÷ý °úûµüøû°ûû·ýüø(202010ver.)

¿óñ¿Ġ~ǦƩŵŷ

ďÿûw�ÿûá{\Ō~²»øûøúû²ēĐwv5V�
ßƔw�xs½1Ưñw�¿óñ¿Ġ|ŏûwv}~w�2s
¼²ðŉVǆw�xs½Ưñw�¿óñ¿Ġ|ůŅw~w�2

¿óñ¿Ġ²Ưñu{»�±1²»øûøúû²ēĐwv{
¹5V�ßƔy»~|Ħçwy2

þĚ~ý´óø

f0.14ÿ²óòû²-ď

·úó¸ýó÷

gþöķĠþû
þûá

PSA-50 

PBX-10 þĚÿ
đƦñ�×óV~ǦƩ

SCX-30 þĚÿ
ÿ´ºóñ�×óV~ǦƩ

PSA-50 ßĝÿþöķĠ

dƽŉþ»1 mL
eñ¿þüûÿď(1/9)

ǌû»ÿß´ºóƉďñ�×óV

·úó¸ýó÷

µó÷ûûü÷

Mþºû

ŕĮ|²û»úñ~|\1PSA�
�Ĳwvtzt�±1þ´ú¹{�
Ĳwvt»°úûµüø1°ûû·
ýüø�PSA{¹þûu¼~y2

PSASi-CH2CH2CH2NHCH2CH2NH2

°úûµüø

PO

OH

O
-

NH

O

O
-

¶

¶

°ûû·ýüø

PO

CH3

O
-

O

O
-

NH2

¶

¶

ŕĮ|²û»úñ~|\
dƽƆá1 mLèō

PBX-10ÿđƦñ�ġóV²ǦƩw~y2
SCX-30ÿ�´ºóñ�ġóV²ǦƩw~y2
PSA-30ÿ°úûµüøû°ûû·ýüø²ßf

w~y2

fg0.14ÿ²óòû²ď{¸»þû
²û»úñ~0.14ÿ²óòû²ď{¸ºPSA²

ßňǆǖā{wv°úûµüøû°ûû·ýüø
²PSA{¹þûw~y2

eñ¿þüû-ď(1/9)wþþ²Ũmw~y2

dďÿûá
3mLVÜ

e²»øûøúû3 mL
ēĐßÿV�ßƔ

fðŉVǆß

Ưñw�
¿óñ¿Ġ

_ĸƘzy÷ó÷ó²į�ŭ°ƽƆw�ÿûōƁwpH¿Č
²wzt|\�°úûµüø~Þƕǀ|đOw~y2ÿûf{
Ŕñ(ĝŔw¿Č)~��²û»úñ(NaOHw¿Č){pH²¿Č
w�xs½²û»úñw~Þƕǀ|ĵÕu¼~w�2

ÿûf~pH¿ČxÞƕǀ~·Ƅ

pH3 pH6pH4 pH9.5pH8.5

°úûµüø¥ °ûû·ýüø¥

140

120

100

80

60

40

0

20
Þ

ƕ
ǀ

ÿ
%

ÿ

ÿûf~ÿH

þöķî(¿zy)
�×óV

PSASi-CH2CH2CH2NHCH2CH2NH2

ŕĮ|oñ~|\1PSA�÷ù¹
{�Ĳwvzº1þ´ú¹{�Ĳw
vt»°úûµüø1°ûû·ýü
ø²ßĝw~y2

°ûû·ýüø

°úûµüø

ÿÿ

ŕĮ|oñ~|\

PO

OH

O
-

NH

O

O
-

¶

¶

PO

CH3

O
-

O

O
-

NH2

¶

¶
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ƶŝſÑÿ
1)_ÿ¹ ²´¹ö³µ´¸ó¹, <°úûµüøz¸s°ûû·ýüø~Vŏ~¯×W~Ķİ=,Ď36Þſó}VŏŅƊ_Â�çŪƨpp.119-124
2)ƊƐå û¿üóſmĠ\Ĥ\³\_,<ó}ſòû¿úó°ĶĂ~ÜºĤ�x¿ƦþLC/MS/MS~Ż}ý~ķŪ=ÿ2013ÿ
3)ĈÞf[ wæěƷÿåyŅƊ»ó¿ü, <œƏo{ÿuu¼�°úûµüøz¸s°ûû·ýüø~ĊƂVŏ=,wæěƷÿåyŅƊ»ó¿ü~Ė

Ann.Rep.Tokyo Metr. Inst.P.H.,57,pp.235-238,2006
4)|Ľÿû ²µò°ûü÷ûüû÷³ó°¹űƜ_�, <°úûµüøx°ûû·ýüøz¸sïđķ~LC/MS/MSNÌVŏý~�~=,Ď35Þſó}VŏŅ

Ɗ_Â�çŪƨpp.92-97
5)Ƶo�Ǟ {ňā�ĳoŕĮŅƊò, <LC/ICP/MS{¸»ďĢďo{zq»ŽÛúóǢſ~Vŏý~�~=,Čó23~þ{ňĳŅ~Ė14ÿpp.10-14
6)ė5ß¹ ²´¹ö³µ´¸ó¹, <°úûµüøz¸s°ûû·ýüø~Vŏ~¯×W~ĶİÿĎ2Ėÿ=,Ď42Þſó}VŏŅƊ_Â�çŪƨpp.117-124

|V ¿óñ¿ ÷ó÷ó �î ù ^
�Î 12 34 1 20 þñù ð´º^
rz} 14 21 42 2 þñù µµ²^
t³r³~± 15 22 35 2 þñù ´ó²óþñ^
½ùþñ 13 26 32 2 þñù ½ùþñ^
¸óù¶Î 13 22 37 2 þñù ¸óù¶^
½³� 6 25 4 47 þñù ùó»»´^

ßÕ]
ßÕrVßÿÿßø100go~ßÿgÿ �{~VÞ

|V ¿óñ¿ ÷ó÷ó �î ù ^
ø¶òý³· 14 9 63 5 ´ýù ø¶òý³·^
�(÷�ÿ 15 7 70 3 ´ýù ´ý^
/î 12 11 56 3 ´ýù /î^

ßÕ]
ßÕrVßÿÿßø100go~ßÿgÿ �{~VÞ

¥´ýùŗķ~Ƙ[ÿzÞ ǺÞÿ´ýùÿw�÷ó÷ó|į�ŭ~¼vt~y2

¥þñùŗķ~Ƙ[ÿƆÞ ƬÞw�¿óñ¿Ġx÷ó÷ó|į�ŭ~¼vt~y|/ƆxǋŐo�÷ó÷ó²ŭ³wt~{³2

¿óñ¿Ġ²į�ŭ°ƽƆ(ţÿ/Ƭ)´÷ó÷ó²į�ŭ°ƽƆ(ţÿ_ĸƘ)w�ÿûf{°úûµüø1°ûû·ýüø|}¼¹{ÕĦw
vÞƕǀ|đOy»sx|rº~y2}swƽƆ~ãÜŌ²Į¹wv_ǂv²¯t~y2

u¹{_ĸƘ~¸v{÷ó÷ó²į�ŭ°|\�ÿûōƁw°úûµüø1°ûû·ýüø|÷ó÷óxVĎu¼1ÿûŵǀ|đOy»xŝ
x¹¼~y2}swÿûf{NaOHďþá²ēĐwv²û»úñ{y»sxws¼¹|ÿûá{VĎu¼»¸v{w~y2

0ÿƺ_ǂvõýü1
Vŏf{�ƽƆ~óV²¿yv{¹Vŏý²øèw~y2

û¿óñ¿Ġ²į�ŭ°ƽƆ(ţÿ/Ƭ)ÿ_ǂvõýüÿp.60 <�ĆƽƆ=
û÷ó÷ó²į�ŭ°ƽƆ(ţÿ_ĸƘ)ÿ_ǂvõýüÿp.61<÷ó÷ó²į�ŭ°ƽƆ=

(1) /Ɔ´/îŲ~_ǂv{ttv

0ƽƆãÜŌ~þå1
¿óñ¿Ġ²į�ŭ°ƽƆ1÷ó÷ó²į�ŭ°ƽƆx²{ƽƆo~¿óñ¿Ġ~��÷ó÷óŌ|1 gĈO{z»¸v{¿Čw~y2

ÿûþÿorV�oß~�ÿè

{v¼³Ë �Î /îý ßñó rz}
ÿßø100go�oß, g

|V 92.4 12.4 14.0 39.2 14.2
¿óñ¿î 2.2 33.8 8.3 8.9 20.8
÷ó÷ó 0.0 0.6 72.7 38.9 41.7
�î 0.4 19.7 1.5 4.1 2.0

ÿûÿo�oß, g
îýã×ß 10.0 2.0 1.0 2.0 2.0

|V 9.24 0.25 0.14 0.78 0.28
¿óñ¿î 0.22 0.68 0.08 0.18 0.42
÷ó÷ó 0.00 0.01 0.73 0.78 0.83
�î 0.04 0.39 0.02 0.08 0.04

ÿòy»|~ß, mL 16 25 25 24 25
åoœƏ{ƞóVØ2015~ùÿOŔÿ{¹Ą}

(2) zÞxƆÞ~¿óñ¿Ġx÷ó÷óŌ~ǓĘ

5,1)(2)dģƎV÷ý °úûµüøû°ûû·ýüø(202010ver.)

ƶŝÏƆ
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¸ñº»ûðñüøǢſ{¹�3ƘÞ~ññûWķ|ox~y2

0¸ñº»ûðñüøǢſ~ƘÞ1 0ññûWķ1

þóýö~¯�(Mn)|
EDTA{Üºĺ~¼vú
øú¶ðĝ{zº~y2

S-{ññûľ|Ľ\w1ñ
ñûWķ²oów~y2

CH2NH-C-S
Mn

S

CH2NH-C-S
S

CH2NH-C-S- Naÿ

S

CH2NH-C-S-

S
Naÿ

CH2NH-C-S CH3

S

CH2NH-C-S
S

CH3

·¹ö´ó-EDTAþ» ø¶Wññû

5,1)(2)eģƎV÷ý ¸ñº»ûðñüøǢſ (202010ver.)

W\ķŊĖ

�ù_W~áv

5,1)(2)e ¸ñº»ûðñüøÿ¿

¸ñº»ûðñüøǢſ�ď{²ŽÛþÚ{²þqzt�±1¸ñüó¸²ÿóƃóŔŐď}Őúøú¶ðŐďĆķ(EDTA)
²}t�·¹ö´ó-¸ñüó¸²ÿóƃóŔþá(ĈO·¹ö´ó-EDTAþá){þňy»sxwúøú¶ðĝ~Ŭ{wvď{þ
q»¸v{wvÿûw~y2}~ßø¶Wññû²}tvññûWķ²oówŽÛþÚ{þq»¸v{w~y2

w{w�Ōý{zq»s¼¹~úŗ�yġz�±oýw�û¿üóſmĠ\Ĥ\³\_ƀ|�~w�ĊƂVŏý²²x{GC-MS
wnÛy»�±~þĚōƁ²ŗĐw~w�2

þóýö~Ĭù_W~ţ²Św~y2
·¹ö´ó-EDTAþáwÿûy»sxwþóýöÕ~¯�(Mn)|EDTA{Üºĺ~¼vď{þq´ytúøú¶ðĝ{zº~y2
útvø¶Wññû{¸ºS-{ññûľ|Ľ\wvññûWķ|oóu¼~y2

óVĹ ññûWķ

¸ùð
ûó±ûó¹

(¸ñº»ûðñüø)
õ·ûðð

ñùð
¸ýö

þóýö
þó³¼ö
÷ýôýö PBDC

ýú»üðñüø DMDCÿEBDC

DMDC

EBDC

Zn
Zn

CH2NH-C-S
S

Zn
CH2NH-C-S

S

(CH3)2N-C-S
S S

S-C-N(CH3)2

¸ýö

ñùð

(CH3)2N-C-S
S

Zn
2

¸ùð
-CH-HN-C-S

SS
S-C-NHCH2

CH3

Zn n
÷ýôýö

CH2NH-C-S
S

Mn
CH2NH-C-S

S
þóýö

CH2NH-C-S
S

MnxZnyCH2NH-C-S
S

þó³¼ö

x

(CH3)2N-C-S
S

Ni
2

ûó±ûó¹

(CH3)2N-C-S
S

Fe
3

õ·ûðð

CH2NH-C-S
S

CH2NH-C-S
S

S-C-N(CH3)2

S-C-N(CH3)2

S

S
ýú»üðñüø

(CH3)2 N-C-S-CH3

S

¸ññû
¸ñº»ûðÿóùññû

DMDC

CH2 NH-C-S-CH3

S

CH2 NH-C-S-CH3

S
¸ñüó
ó¹ ¸ñº»ûðÿóùññû

EBDC

CH3-CH2 NH-C-S-CH3

S

CH2 NH-C-S-CH3

S
÷ýôüó
ó¹ ¸ñº»ûðÿóùññû

PBDC
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þóýö EBDC
ď{²ŽÛþÚ{

²þqzt
ď{þq»ÿ ŽÛþÚ{þq»ÿÿ



_ǂvõýü

dQuEChERSý²ƶŝxw�ÿû
eÿûf{zq»ññûW
fGC-Bý~ƺ}

_ǂv~
ý´óø

_ǂvõýüňġû}ìù

Vŏ}x�Ǝ{ƽƆ²20 gýŌw16 mol/LĝŔ²700 
µL²þå{ēĐwvpH6.5{¿Čy»~{ƩçzĝŔ~
Ō²~±~y2}~Ō²Vŏ}ƽƆ{ēĐw~y2

EDTA|¯�²Üºĺ°~{ùw�ÿH{¿Čw~y2
ø¶Wññû�ēĐw�pqw�ƽ1~¸v{·¹ö´

ó-EDTAþáxVǆw~y2ēĐß�?wïw�Ɵxv
w(ƽ2)1ø¶Wññû²WN{Vvu{~y2}~ßƟ
xvÛwƟxvw~y2

ƽ2

÷ǌÞ~|\�PSA{GCKÿ°ùõ±´ø»üüóÿ²
ŗĐwvŶ}w~y2GCK�÷ǌÞ~õùüþ´ùÞ²
ǦƩw~y2

0÷ǌÞ~|\1

NaCl²ƟV{þňu{v{¹MgSO4(ǆď)²ēĐw~
y2þň|ÚƟVz|\�MgSO4(ǆď)~ĝŏŵŷ|Ú
ƟV{z»|\|rº~y2

GCK
ÿ
PSA

³ó÷³·÷ûó°
GCK(N)ÿPSA(O)

C18
ÿ
GCK
ÿ
PSA

þûf
C18(N)ÿGCK(o)ÿPSA(O)

s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħuŌ
|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưöw
~y2;õ·úóøüód_�Ʃ�w�rº~{³2
~�¸ñº»ûðñüøw�PEG300xm/zxĦz»�±
PEG200²Ŷ}w~y2

w

w

�

�

�

�

�

�

�

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎw
~y2

ññûWķ|yŌþûy»þÚǓxwv²»øó-ø½
µó(3/7)wþûw~y2

ññûWķ|yŌþûy»þÚǓxwvACN-ď(8/2)
²ǌw~y2

ƽƆ�\Ō~·¹ö´ó-EDTAþá²ēĐwvƘ}w
�²~²Ŷ}w~y2

ø¶Wññû

ƽ1

1),2)~ƽ¿Ěoý�p.66²t¯�put2

0ý}1

ƽƆãÜ 20 g (ƽƆ 10ÿþâ)

ðŉVö 3,500 rpm, 5V

oxv 1V

oxv 10V

oxvÿû 5V

ÿĐ NaCl 4 g 

ÿĐ ACN 10 ÿL

ÿĐ ø¶Wññû 60 µL

ÿĐ MgSO4(ǆď) 6 g 

ƽƆ 100 g + ·¹ö´ó-EDTAþÿÿÿ 100 g

oxvþň 10û

ïw�oxv 30û

oxv 10û

ÿûÿ(ACN|)

³ó÷³·÷ûó°
²»øó
ACN-ď(8/2) 

þþ~õ(ú}¼¹) 2V

nÛÿGC-MS /ßì/25¿L

Ûťÿ1 mL ²»øó-ø½µó(3/7)w¿u

Smart-SPE C18-50¿

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(8/2) 0.4 mL

ÿĐ 10%NaClďþÿ }12 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(3/7) 1 mL

Smart-SPE C18-50¿ÿþý

ǌûÿ

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(3/7) 

þûÿ

³ó÷³·÷ûó°
²»øó
ďSmart-SPE C18-50¿ÿßĝ

�m ď 1 mL

ÿĐ 0.1%PEG200-1ppmõ·úóøüód_
ÿ\²»øóþÿ 20 ¿L

ÿĐ 6mol/Lyùÿÿ 700 µL{þ (pH6.5{¿u)

&�

&w

&w

&�

&�
&�

&�

&�

&�

yë×þþÿûÍƔST-L400

5,1)(2)eģƎV÷ý ¸ñº»ûðñüøǢſ (202010ver.)

65

÷�zy~õƽƆw·¹ö´ó-EDTAþá²ēĐ{z
{Ƙ}w�ƽƆ�1ýŌß{ƽƆ~ďVŭŌ²\¿{v
10 gþâ{z»¸v{ď²ēĐw~y2}~ß·¹ö´
ó-EDTAþá²10 gēĐw~y2

ď }10 g(ƽƆ~ďVŭŽŌÿēĐ)ÿ·¹ö´óEDTAþá 10 g



ƽ¿Ěýý

PTV ìuŸ LVI-S250(AiSTI Science)
´óµüø ¹ñ´ùûÿŊ�ßÿ´óµüø
ì/Ÿoþ 70#(0.27min)-120#/min-240#-50#/min-

290#(14min)

GC   7890B (Agilent Technologies)
ì/ý ¹÷úóøü¹
¹÷úóøü¹f� 4 min
¹÷úóøǌß 50 mL/min
¼¹éÿ ³ó¹¿óøõýü, 1.1ml/min
»ùð VF-5ms, 0.25mm i.d. X 30m, df;0.25µm
ºüöóoþ 60#(4min)-10#/min-125#-30#/min-

320#(4min)
ÿÿÿÿÿÿÿÿoþ 290#

MS   Agilent 7000C (Agilent Technologies)
MS ñ½óù SCAN

nÛƮŇţ

dL·¹ö´óĝŔĝNďĆķ50 g²}800 mL~ď{þ{w~y2
e¸ñüó¸²ÿóƃóŔŐď}Őúøú¶ðďĆķ

(ĈOEDTA)50 g²u¼~y2
ÿs~ǖāw�EDTA�þňw~{³2
ÿEDTA~ýŌ{�{�Ě~¹÷üó²tŶ}¿t~y2

fďŔWúøú¶ð(NaOH)}28 g²u¼~y2
ÿďc|N|ºƁ±~y2

gEDTA|þq�¹12 mol/LNaOH;w}pH9.4~w¿Čw~y2
dþá~cþ|Ƥcþâ{O|»~²Ĭq1pH9.6{¿Čw~y2

ÿþá~cþ|¿txpH|åÛwzt~wƤc{{sv{¹
pH9.6{¿Čw~y2

fñ¹·úóðü{Ķwvďw1000 mL{ñ¹²ó÷w~y2

1)·¹ö´óÿEDTAþ»
(·¹ö´ó-¸ñüó¸²ÿóƃóùþ»)
;1000 mLŗĚ~|\

;12 mol/L ďùWúøú¶ðďþ»(20 mL~|\)

}15 mL~ď{ďŔWúøú¶ð4.8 g²ēĐw1¸�oîw�
ß20 mL{Ûťw~y2¿Ěá�¼ù¹Ĉï~ťŻ{u¼~y2
¿Ě~ĸ�Ʃzď{ďŔWúøú¶ð²u¼~y2ďŔWúøú
¶ð{ď²u¼»xƈǃwy2

35ÿĝŔxď²1:1wÿ\w~y2¿Ě~ĸ�Ʃzď{ĝ
Ŕ²u¼~y2ĝŔ{ď²u¼»x~ñwƈǃwy2

2)ÿ mol/L yù

5,1)(2)eģƎV÷ý ¸ñº»ûðñüøǢſ (202010ver.)
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5,1)(2)eģƎV÷ý ¸ñº»ûðñüøǢſ (202010ver.)

ƶŝſÑÿ
1)ƊƐå1·Ÿ[ó,<ſëķo¸ñº»ûðñüøǢſ~ĊƂVŏý~Ķİ=,Ď110ÞåoœƏĳo�_Â�çŪƨp.63(2015)
2)ƊƐå1·Ÿ[ó,<ſëķo¸ñº»ûðñüøǢſ~ĊƂVŏý~Ķİ(Ďûý)=,Ď111ÞåoœƏĳo�_Â�çŪƨp.63(2016)
3)S.Ishiwata,S.Imai,<Simplified Method for the Determination of Dithiocarbamates in Agricultural Profucts by LC/MS/MS=,12th European Pesticide Residue

Workshop,Programme & Book of Abstracts,pp.130-131(2018)
4)åź¹,<¸ñº»ûðñüøĊƂ¹¿úüûó°ý~�~=,Ď41Þſó}VŏŅƊ_Â�çŪƨpp.221<226

pH|đ�zºH+~Ōþ|¿�z»x1EDTAxĽ\wvt�¯�´ºóMÿ|H+{¸svþwûu¼1EDTAǹĝ~ňǆ|ýs»2
þá~pH|śĎ{¿�z»x¯�´ºó�ďŔWķxzsvůŅwv�»§ĉ|rº1pH~Ng{ßsvoów�ďŔWķ~åÛþ
|EDTAǹĝ~åÛþ¸º¿�zsv�»x1EDTAǹĝ�Vňwv¯�~ďŔWķ|ůŅy»2

; EDTAǹĝ|åÛz~�NÛ~pHőň{ú¹¼vzº1}~pHőň�¯�´ºó~ƘÞ{¸svuz»2

Ą}ſÑÿNßĔČ:<EDTA~Ŷto=,VŏW�, 8ò, pp.207-214ÿ1959ÿ

pHx~·Ƅ

0EDTAx�1

ƶŝÏƆ

�Ć�¸úøú¶ðĝwr»<¸ñüó¸²ÿóƃóŔŐď}Őúøú¶ðŐďĆķ(EDTA/ÿNa/2H/2H2O)=~sx²Ĩw~y2

Ƅ¯ƘĄw1ßńňñ1ď{þq´yt

CH2-COOHHOOC-CH2

NaOOC-CH2

NCH2CH2N
CH2-COONa

CH2-COOHHOOC-CH2

-OOC-CH2

NCH2CH2N
CH2-COO-

2Na+ÿ

EDTA ÿ¸ñüó¸²ÿóƃóŔ(ethylendiaminetetraacetic acid)

0¸ñ»ûðñüøſ~ÿû{EDTA²Ŷvvƫ1

¸ñ»ûðñüø�ď{²ŽÛþÚ{²þqzt�±EDTAþá(ăƀ{�·¹ö´ó-EDTAþá){þ{w~y2}vy
»sxwEDTA|¸ñ»ûðñüø~¯�²Üºĺ�¸ñº»ûðñüøǢſ|ď{þq»¸v{zº~y2

S
CH2NH-C-S

Zn
CH2NH-C-S

S

¸ýö

ÿ ·¹ö´ó-EDTA
þá

ÿ
S

CH2NH-C-S-

CH2NH-C-S-

S

Zn

ď{²ŽÛþÚ{²þqzt ¯�(Zn)|ï¼vď{þq»ÿ

s~¸v{EDTA|¯�²Üºĺ°{�àùzpHőň|rº1¸ñº»ûðñüøǢſ~|\�pH6.5xzº~y2

EDTA�²û»ú¯�²Ǧ�į�~¯�´ºóxßĆ{åÛzǹĝ²t�»ñĠ|rº1}
~EDTAǹĝ�ď{¸�þq~y2

s~¸v{EDTA|¯�²Üºĺ³pŬ²<ǹ_(½üüø)=xġt~y2½
üüøx��u�²ìǉy»¾ú·óĩwy2¯�´ºó|ŽÛƽwģ�ĺ
~¼�¸vzǖā|»û|�u�w¸µ²w¹x�żŨ{Ċv»t»�±s~
¸v{|p¼~y2

EDTA~ñĠ
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5,1)(2)f TPNû½ó÷¿óû»÷¿ûüûûûûúóø W\ķŊĖ

_ǂvõýü

0TPN(Chlorothalonil)1
MFÿ C8Cl4N2
MW:265.9
LogPowÿ2.9(25#)

Cl

CN

Cl

CNCl

Cl

0½ó÷¿ó1
MFÿ C9H8Cl3NO2S
MW:300.6
LogPowÿ2.8(25#)

0»÷¿ûüû1
MFÿ C10H9Cl4NO2S
MW:349.1
LogPowÿ3.8

0ûûúóø1
MFÿ C9H4Cl3NO2S
MW:296.6
LogPowÿ3.1

N

O

O

SCCl
3

N

O

O

SCCl
2
CHCl

2

N

O

O

SCCl
3

TPN(¿ýý¿ýûû)1½ó÷¿ó1»÷¿ûüû1ûû
úóø�ƽƆƘ}f{Vňy»�±1�ŌģƎýw�úóŔ
ēĐ²1QuEChERSýw�ûĽǖā1),2)wVň²îtwt~
y2~�½óùôzy{ŹW\ķ~�ġóV²ŭ°ƽƆw�
þĚf~PSA|TPNöğ~çö~xz»ǅŲñ²ĖŬu¼v
t~y3)2oýw�s¼¹~ǖƗ²ŝ¼w�oýwy2

yë×þþÿûÍƔST-L400

Smart-SPE C18-50¿

þþ~õ(ú}¼¹) 2V

Smart-SPE PSA-30¿ or AXi3-20¿ÿþý

�ÿ ACN-ď(9/1) 0.4 mL

ÿĐ 10%(w/w)NaClďþÿ }12 mL

¬÷[�ÿ] ÿûÿ(ACN|) 0.5 mL VÜ

þû ²»øó-ø½µó(1/3) 1 mL

Smart-SPE C18-50¿ÿþý

ǌûÿ

þûÿ

Smart-SPE C18-50¿ÿßĝ

�m ď 1 mL

GC-MSnÛ (25 µL/ßì/)

Ûťÿ1 mL ²»øó-ø½µó(1/3)w¿u
&�

&�

³ó÷³·÷ûó°
²»øó
ACN-ď(9/1) 

³ó÷³·÷ûó°
²»øó
²»øó-ø½µó(1/3) 

³ó÷³·÷ûó°
²»øó
ď

ƽƆãÜ 10 g

ðŉVö 3,500 rpm, 5V

oxv 1V

ÿĐ ACN 10 mL

ÿûÿ(ACN|)

ÿĐ NaCl 1 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

oxvþň 10û

ÿĐ {ƞþÿ(ÿĐÞƕƽ�~|\)

ûò¸ú´º 13,000 rpm, 1V

(÷Ý(-20#, 30V)(ÿĐÞƕƽ�~|\))

Ī÷Ɯùù´²´¹ÝĽý}

&w
&�

&�
&�

&w

_ǂvõýüňġû}ìù

�

w

� ēĐÞƕƽŉ~|\1ÿĐß�ƽƆ|ÿo{{º1õ}|Żñ
Wwzt¸v-20#wßƔw1�}w~y2

ÿĜſ²þûu{»�±²»øó-ø½µó(1/3)²Ŷ}
w~y2

PEG²Ŷ}w�|\1ħuŸwöWy»cþ|¿�zºÿ
ĜóV|Vňy»ùŃ|r»�±1oýw�PEG�Ŷ}w~
{³(p.69ƶĠ) 2

ÿĐÞƕƽ�~|\1ÿí¿~Vň²¶p�±{ƞþÿ�
ÿÿ¾ù�Žÿ\{ƞþÿ²ÿĐw~y2

�

�

½óùô´¿þý¾~¸v{{ŹW\ķ~�ġóV²ŭ°
ƽƆw�PSA²Ŷ}w�|\1TPN~Þƕǀ|đOw~y2
}~¸vzƽƆ~|\�AXi3-20¿²Ŷ}y»sx{¸ºÞ
ƕǀ|ĉNw~y(p.69ƶĠ)2

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎw~
y2

�

w ÝĽý}{¸ºƽƆ~õ}ŻñW²óéw1�×óV~ĴĐ²
óx1TPN{~Vň²óéw~y2

68
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dĪmƜùù´²´¹ûĽƘ}
e½óùô{{ŹW\ķ~�ġóV²ŭ°ƽƆw~AXi3-20{¸»þĚ
f²»øó-ø½µó(1/3){¸»þû
g¾ŔŭŽ{ƞþá~ēĐ (ēĐÞƕƽŉ~|\)

_ǂv~ý´óø

ĆoŲ}xÕĽŲ}

ĆcƘ}{ÿw1ûĽƘ}w�ƽƆw�
Þƕǀ|ĉNy»§ĉ|�¹¼~y2

~�ēĐÞƕƽŉw�<¾ŔŭŽÿ\{
ƞþá=²ēĐy»sxw½ó÷¿ó1û
ûúóø1»÷¿ûüû~Þƕǀ|ĉNw
~w�2TPN{ttv�O~<PSAxAX
~Þƕǀ=²�{vt¯�put2

PSAxAX~Þƕǀ

0

50

100

150

¾ùǆ¾ùǆ¾ùŽ¾ùǆ¾ùǆ¾ùŽ¾ùǆ¾ùǆ¾ùŽ¾ùǆ¾ùǆ¾ùŽ

Ćo ÕĽ Ćo ÕĽ Ćo ÕĽ Ćo ÕĽ

øþø ½õ¶ú /ű ½óùô

TPN Captan Folpet Captafol

Þƕǀ(ÿ)

ēĐŌþÿƽƆo100ppb
þĚþþÿPSA
þûþÚÿ²»øó-ø½µó(1/3)

0

50

100

150

PSA AX PSA AX PSA AX PSA AX PSA AX PSA PSA

ǋ}~ Ƅý¾ ½óùô /ű ½õ¶ú ü¿¹{v¼

³Ë

TPN Captan Folpet Captafol

Þƕǀÿÿÿ

ēĐŌþÿƽƆo100ppb(¾ŔŭŽ)
ƽƆÿûĽƘ}ƽƆ
þûþÚÿ²»øó-ø½µó(1/3)

¿þý¾zyƥ{{ŹW\ķ~�ġóV
² ŭ ° ƽ Ɔ { z t v AX;(Smart-SPE
AXi3-20mg)²Ŷ}y»sxwTPN~Þƕ
ǀ|ĉNw~w�2

ũäþøúó¿¹PEG~Şƕ

0

50

100

ǆ ¾ù PEG ¾ùÿPEG

TPN Captan Folpet Captafol
ÿ\{ƞþá
ûŌþÿ50ppb
û²»øó-ø½µóÿ1/3ÿ

ƙħuķĠ
û¾Ŕÿ1%
ûPEGÿ200ppm

ħuŸƮŇ
ûħuŌÿ25 µL
ûħuŸcþ

70#-120#/min-240#
-50#/min-280#ÿ26minÿ

PEGǆ ¾ù PEG ¾ùÿPEG

ôü¿
ŧųǓPEG²ƙħuw�|\1ôü¿ŧųŽ~

Įư|ìč�¹¼~w�2PEGƙħu{¸
º1ħuŸwöWy»cþ|¿�z»�±
{Vňy»sx|ùŃu¼~y~woýw
�PEG�Ŷ}wvt~{³2

ƶŝſÑÿ
1)M.Anastassiades; www.quechers.com
2)Ůź¹,<ùù´²´¹ēĐWĠWúŗ²Đx�œƏoó}ſNÌVŏ=,Ď98åoœƏĳo�_�ĺÂ�_çŪƨp.49
3)|ŁǇŔŁ1<QuEChERS²¿šwv�¸v=,åoſ�_ď,37(4),pp.362-371(2012)
4)ė5ß¹,<ùù´²´¹ûĽƘ}ýxSTQý²}t�TPN1½ó÷¿ó1»÷¿ûüû1ûûúóø~Vŏý~Ķİ=,Ď114åoœƏĳo�

_�ĺÂ�_çŪƨp.34
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5,1)(2)gģƎV÷ý ýºû³ñþ´ù(202012ver.)

W\ķŊĖ

5,1)(2)g ýºû³ñþ´ù

ýºû³ñþ´ùſ(ǐïČ)�ƲÿwŶ}u¼vt~y|1ÿôðñ{ztv�Ĉ|�ćYĈ~Nöxu¼vt»�±1Œ~
w�EUzyúïÿwNøŶ}Ƹé|ü³wt~y2w{wåow�Ŷ}Ƹé|zu¼vtzt�±Vŏ~�ç|įtſwy2

ssw�STQ-LCý²ýºû³ñþ´ùǢſ{àùWw�Vŏý²ķŪw~y2

²»¿ÿ÷úù
MFÿC10H11ClN4
MW:222.7
LogPowÿ0.8 N

Cl

N

CH3 N

CH3

N

´ÿð¿ý÷úù
MFÿC9H10ClN5O2
MW:255.7
LogPowÿ0.57

N

Cl

N

NH

N
N

+

O
-

O

¿ýñ²û¸ó
MFÿC6H8ClN5O2S
MW:249.7
LogPowÿ0.7

NH

S

N

Cl

CH3

NH

N
N

+

O
-

O

¸þöõùó
MFÿC7H14N4O3
MW:202.2
LogPowÿ-0.55

NH NH

CH3

N

O

N
+

O
-

O

ñ²ñø½µð
MFÿC8H10ClN5O3S
MW:291.7
LogPowÿ-0.13

N

S

N

N

O

N

CH3

Cl

N
+

O
-

O

ñ²¿ý÷úù
MFÿC10H9ClN4S
MW:252.7
LogPowÿ1.26

N

Cl

N

S

N

ñ²¿ý÷úù²ÿù
(ñ²¿ý÷úùïđķ)
MFÿC10H11ClN4OS
MW:270.7
LogPowÿ-

O

N

N
S

N
NH2

Cl

ûöóóùð
MFÿC11H15ClN4O2
MW:270.7
LogPowÿ-0.64

N

Cl

N

H

N
+

O
-

O

CH3

NH

CH3

CPF
(ûöóóùðïđķ)
MFÿC9H11ClN2O2
MW:198.7
LogPowÿ-

N

Cl

N

O

CH3

CPMF
(ûöóóùðïđķ)
MFÿC10H14ClN3
MW:211.7
LogPowÿ-

N

Cl

N

N CH3

CH3

ýºû³ñþ´ùǢǐïv

õûôù¸¿ýó
MFÿC12H11ClF2N2O2
MW:288.7
LogPowÿ1.2 N

Cl

N

O

F

F

O

ööþù´ùǢǐïv

¹ûû½µõýû
MFÿC10H10F3N3OS
MW:277.3
LogPowÿ0.8

CH3

NF

F

F

S

CH3

O

N N

¹ûû½·ÿóǢǐïv

¸ñ÷ýüû
MFÿC13H9Cl2F3N4OS
MW:397.2
LogPowÿ2.9

Cl

Cl

F

F

F N

N

NH2

S

O

CH3

N

õ³÷ýûû
MFÿC12H4Cl2F6N4OS
MW:437.2
LogPowÿ4.0

Cl

Cl

F

F

F N

N

NH2

S

O

F

N

F

F

õ·ûûôù¾üûǢǐïv
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_ǂvõýü �ĆƽƆ

dSTQ-LCý~ƺ}
eSmart-SPE PBX²Ŷ}
f²»øûøúû-ďÿ2/1ÿ{¸»đƦñ�ġóV~ǦƩŵŷUP

_ǂv~
ý´óø

5,1)(2)gģƎV÷ý ýºû³ñþ´ù (202012ver.)

ÿĐ NaCl 1 g

ƽƆãÜ 10 g

ÿĐ ď (10üƽƆ~�ďß) mL

ðŉVö 3,500 rpm, 5V

ûò¸ú´º 13,000 rpm, 1V

ÿĐ ACN 10 ÿL

ÿûÿ(ACN|)

oxvþň 10û

ÿĐ MgSO4(ǆď) 4 g

oxv 1V

&w

&�

ÿĐ ď 0.5 mL

�ÿ ACN-ď(2/1) 0.5 mL

¬÷[þý] ÿûÿ(ACN|) 0.5 mL VÜ

ǌûÿ

Smart-SPE PSA-30¿ÿþý

Smart-SPE PBX-20¿ÿþý

Ûťÿ2 mL ďw¿u

ǌûÿ

�ÿ ACN-ď(2/1) 0.5 mL

Smart-SPE PBX-20¿ÿþý

yë×þþÿûÍƔST-L400

³ó÷³·÷ûó°
ACN-ď(2/1)
ď

&�

&�

³ó÷³·÷ûó°
ACN-ď(2/1)

&w

³ó÷³·÷ûó°
ACN-ď(2/1)

&�

_ǂvõýüňġû}ìù

ÿñÿô�ðŉVǆß~ƽ
Ɔ||ı�1²»øûøúû
ÿûá|xď||ÿvº´y
t~wħì|Ʃçwy2

w

w

�

�

�

ǺÞ û ÎÞ 5 g }~Þ÷ƽƆ 1<2 g

STQ-LCýw�C18²Ŷ}wvt~y|1ýºû³ñþ
´ùǢſw�ýúþüǢƉďñ/ƥďõðùó¹U{Č
wr»PBX{Ưöw~y2}¼�C18w�ÿĜóV~Nt
wr»CPMF|C18{ÕĦw}~þû{ŔñþÚ|Ʃç{
z»{¹wy2ŔñþÚwþûy»xC18~O{³Ľw�
PSAwßĝwvt�´ºóñ�ġóV²N´{þûu¼v
w~tþĚŵŷ|O|º~y2
CPMF�PBX{�ÕĦu¼zt�±ŔñþÚw~þû|Ʃ
çz�1PSA{¹´ºóñ�ġóV²þûy»sxz�ÿ
ĜóV²Þƕy»sx|w}~y2

PBX{�áy»ACN-ď~Ǔǀ�ACN~Ǔǀ|đt{y
đƦñ�ġóV~ǦƩŵŷ|¿~º~y2ssw�ÿĜó
V|þûu¼»ACNǓǀ{y»sxwđƦñ�ġóV~
ǦƩŵŷ²¿±vt~y2

ƽƆãÜŌxďíĐŌ~ţ
ƽƆãÜŌ ƽƆ~ďVŭŌ ďēĐŌ

ÿÿÿ (ÿ) ÿÿL)

ÿñÿô 5 17.6 10

÷� 5 14.9 10

/Ƭ 5 12.4 10

{v¼³  10 92.4 ÿ

VŏƽƆ

ûąÿåoœƏ{ƞóVØÿ2015~ùÿOŔÿ

ƽƆ~ďV�ß|80ÿoî~|\�ď²ÿĐw~y2ď
�ƽƆ~ďVx\¿{vď|10 gþâxz»¸v{ē
Đw~y(p.15(1)ƶĠ)2

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

ÿĐ ¿¸óù3Na2ďĆķ 1 g
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_ǂvõýü ª

dSTQ-LCý~ƺ}
eSmart-SPE PBX²Ŷ}
f²»øûøúû-ďÿ2/1ÿ{¸»đƦñ�ġóV~ǦƩŵŷUP
gþþèō_~©Ĩ{¸»»ö½óÞ~ǦƩ

_ǂv~
ý´óø

5,1)(2)gģƎV÷ý ýºû³ñþ´ù (202012ver.)

ÿûÿ(ACN|) 1 mL VÜ

ÿĐ ď 9 mL

ƽ�þÿ 10 mL (ÿûÿÿďÿ1:9)

&w

ÿĐ ď 0.5 mL

�ÿ ACN-ď(2/1) 0.5 mL

¬÷[þý] ƽ�þÿ 0.5 mL VÜ

ǌûÿ

Smart-SPE PSA-30¿ÿþý

Smart-SPE PBX-20¿ÿþý

Ûťÿ2 mL ďw¿u

ǌûÿ

�ÿ ACN-ď(2/1) 0.5 mL

Smart-SPE PBX-20¿ÿþý

yë×þþÿûÍƔST-L400
³ó÷³·÷ûó°
ACN-ď(2/1)

³ó÷³·÷ûó°
ACN-ď(2/1)
ď

&�

&�

³ó÷³·÷ûó°
ACN-ď(2/1)

ÿĐ NaCl 1 g

ƽƆãÜ 2 g

ðŉVö 3,500 rpm, 5V

ûò¸ú´º 13,000 rpm, 1V

ÿĐ ACN 10 ÿL

ÿûÿ(ACN|)

oxvþň 10û

ÿĐ MgSO4(ǆď) 4 g

oxv 1V

&w
ÿĐ ď 10 mL

_ǂvõýüňġû}ìù

þøúó¿¹²đĮy»�±þþèō_{ÿûá(ACN
|)²ďw10]©Ĩw~y2s¼{¸º»ö½óÞ²ǦƩ
w1´ºóW¿ǁ²đĮw~y2
;»õ·´óz¸s¸ô»ö½ó�ßy{�ǦƩw}~
{³2

w
w

�

�

·�÷ƽƆ{þây»�±ãÜß�2 gxw~y2

LCýw�C18²Ŷ}wvt~y|1ýºû³ñþ´ù
Ǣſw�ýúþüǢƉďñ/ƥďõðùó¹U{Čwr
»PBX{Ưöw~y2}¼�C18w�ÿĜóV~Ntwr
»CPMF|ÕĦw}~þû{�ŔñþÚ|Ʃç{z»{¹
wy2}~ĸC18~O{³Ľw�PSA{ßĝw�´ºóñ
�ġóV²N´{þûu¼vw~t~y2w{wCPMF�
PBX{�ÕĦu¼zt�±ŔñþÚw~þû²Ʃçz�1
}~O{³Ľwvt»PSA{ßĝw�´ºóñ�ġóV²
þûy»sxz�ÿĜóV²Þƕy»sx|w}~y2

PBX{�áy»ACN-ď~Ǔǀ�ACN~Ǔǀ|đt{y
đƦñ�ġóV~ǦƩŵŷ|¿~º~y2ssw�ÿĜ
óV|þûu¼»ACNǓǀ{y»sxwđƦñ�ġóV
~ǦƩŵŷ²¿±vt~y2

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 min
0

2500000

5000000

7500000

10000000

12500000

15000000

17500000

20000000
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 min
0

5000000

10000000

15000000

20000000

25000000

30000000

ªÿû»~TIC¿ýþø°ùðǓĘ
ÿNÿƽƆ0. 033 gþâ, OÿƽƆ0. 01 gþâÿ

»õ·´ó
¸ô»ö½ó

»ö½óÞ?

¸ô»ö½ó¼üüø

¸ô¼ý»ö½ó¼üüø¸ô¼ý»ö½ó

;ǓĘ~�±ã/

»õ·´ó¸ô»ö½ó

&�

LC   UHPLC(Nexera X2) 
Vŏ»ùð ÿ Shim-pack FC-ODS, 

2 mm I.D. x 150 mm, 3µm 
Ķ×þ ÿ Aáÿ0.1% ¾ù+0.5 mM óù²óòû¶ðďþÿ

Báÿ0.5 mM óù²óòû¶ð�Žñ¿þüû
ǌƂ ÿ0.2 mL/min
°ù¸¸óø : B Conc. 5%(0-1 min)-99%(15-20 min)-

5%(20-30 min)
»ùðcþ ÿ40 #
ħuŌ ÿ2 µL

nÛƮŇ

;ĶŌõo{ƞþ»~¿Ě
LC-MS/MSnÛw�nÛþáĤó|Ʀþ´ôü¿Ŭǖ{Şƕy»

�±{ƞþá�µó÷ûx\xĤóþáw~¿Ě²ƻĎw~y2

MS   LCMS-8045 
´ºóWòüùÿ ESI positive and negative

ÿĐ ¿¸óù3Naû2H2O ÿ g

ÿĐ ¿¸óù2Naû1.5H2O 0.5ÿ
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5,1)(2)gģƎV÷ý ýºû³ñþ´ù (202012ver.)

þĚ~ý´óø

ƶŝſÑÿ
1)_ÿ¹,<STQý{zq»ÿñÿôoýºû³ñþ´ùVŏx~ƺ}=,Ď37Þſó

}VŏŅƊ_Â�çŪƨÿpp.119-126
2) ė5ß¹,<ưŌƽƆµó÷úó°~�±~ùù´²´¹ûĽƘ}~Ķİ=,Ď106å

oœƏĳo�_�ĺÂ�_çŪƨp.115
3)ČŁ¹,<QuECHERSý²}t���z¸s÷�oýºû³ñþ´ùǢſ{~NÌ

Vŏý~Ķİ=,ƻŁāĳoŕĮŅƊ»ó¿ü~ĖĎ14òÿpp.32-39
4)_ÿ¹,<STQý²ƺ}w�ýºû³ñþ´ùVŏý~Ķİ=Ď43Þſó}VŏŅƊ

_Â�çŪƨÿpp.163-172 

dÿûá(ACN|)(Ð~|\�ƽŉþá)0.5 mL²èō
PBX-20ÿđƦñ�ġóV²ǦƩw~y2
PSA-30ÿ�ªŔ{ö´ºó�ġóV²ǦƩw~y2

gd ACN-ď(2/1)0.5 mL²�á
ewÞƕu¼z{s�þöķĠ(ýºû³ñþ´ùǢ

ſ)�ƽŉĝ{Þƕw~y2PBX-20(O){¹þûw~
y2

fď²ēĐ
ďēĐ{¸ºƽƆá~ACNǓǀ²OrvPBX-20{è

ōy»sxwdwǦƩw}z{s�đƦñ�ġóV²Ǧ
Ʃw~y2

eACN-ď(2/1)0.5 mL²�á
PBX-20(N){¹þöķĠ(ýºû³ñþ´ùǢſ)²

þûw~y2

þöķî(¿zy)
�×óV

PBX-20(O) þĚÿ
đƦñ�×óV~ǦƩ

dþöķĠ
(ýºû³ñþ´ùǢſ)

gACN-ď(2/1)

·úó¸ýó÷

PBX-20(N) þĚÿ
đƦñ�×óV~ǦƩ

PSA-30 þĚÿ
�ªù1´ºóñ�×óV~ǦƩ

µó÷ûûü÷

·úó¸ýó÷

PBX-20(O) þĚÿ
đƦñ�×óV~ǦƩ

·úó¸ýó÷

dþöķĠ
(ýºû³ñþ´ùǢſ)

Mÿÿÿÿ

dþöķĠ
(ýºû³ñþ´ùǢſ)

eACN-ď(2/1)

fď

dÿû»(ACN|)0.5 mL(�ĆƽƆÿ
ƽŉþ»0.5 mL(ª)

°ù¸¸óø : B Conc.5%(0-1 min)-99%(15-20 min)-5%(20-30 min)

Ķ×þ~pH

ýºû³ñþ´ùǢſ~nÛ{�Ŕñ~Ķ×þ²Ŷ}w~y2Ķ×þ{¾Ŕ²ēĐy»sxwCPMF~ôü¿Ŭǖ
|ĵÕu¼~y2~�nÛ�Ɓfÿ´ó¸·¿·÷ófÿ~Ķ×þĤó²BáǓǀ5%xþÚǓǀ²Orvz�sxwy
v~óVwøŨzôü¿Ŭǖ|Ņ¹¼~y2

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 min
0

250000

500000

750000

1000000

1250000

1500000

1750000

oñĶ×þ Aÿ0.5mMóŔ²óòû¶ðďþá
Bÿ0.5mMóŔ²óòû¶ðŭŽñ¿þüû

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 min
0

250000

500000

750000

1000000

1250000

1500000

1750000

ùñĶ×þ Aÿ0.1%¾ù+0.5mMóŔ²óòû¶ðďþá
Bÿ0.5mMóŔ²óòû¶ðŭŽñ¿þüû

CPMF

nÛ�Ɓf~Ķ×þĤó²B Conc.5%{y
»sxwßĝf�~ētóV~ôü¿Ŭǖ
|ĵÕu¼~y2

6.0 7.0

0

100000

200000

300000

400000

500000

600000
214.00>101.00(+)
214.00>128.00(+)
214.00>101.00(+)
214.00>128.00(+)CPMF

(RTÿ6.2)

6.0 7.0

0

250000

500000
203.15>100.20(+)
203.15>73.10(+)
203.15>87.00(+)
203.15>114.15(+)

203.15>100.20(+)
203.15>73.10(+)
203.15>87.00(+)
203.15>114.15(+)¸þöõùó

(RTÿ6.8)

B.conc5%~¿ýþø°ùðţ
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W\ķŊĖ

ƶŝſÑÿ1)_ÿ¹,<STQý²}t�×ķ}ŊƏNÌVŏx~ƺ}~Ķİ=,Ď108ÞåoœƏĳo�_�ĺÂ�_çŪƨp.47
2)û¹,<STQýxLC/MS/MS²Ĥ�\¿{�œŜo~×ķ}ŊƏ¿ƂNÌVŏ(_ǂvý)=,Ď114åoœƏĳo�_�ĺÂ�_çŪƨp.124
3)û¹,<STQýxLC/MS/MS²Ĥ�\¿{�×ķ}ŊƏ¿ƂNÌVŏ(Ď2Ė)=,Ď115åoœƏĳo�_�ĺÂ�_çŪƨp.110

ƽƆãÜ 5 g

ÿĐ ď (5ÿƽƆoďVß) mL

ðŉVö 3,500 rpm, 5V

ACN|d

oxv 1V

ÿĐ ACN 10 mL

ÿĐ NaCl 0.5 g

ûò¸ú´º 13,000 rpm, 1V

oxvþň 10û

ÿĐ MgSO4(ǆď) 2 g

ÿĐ 5%¾ù�ŽACN 10 mL

ûò¸ú´º 13,000 rpm, 1V

ðŉVö 3,500 rpm, 5V

ë}ķ(ƽƆ|ûď|ÿ

de\ƌ

ÿûÿ(ACN|)

5ÿ¾ù�ŽACN|e

Ûťÿ20 mL ACNw¿u

_ǂvõýü

×ķ}ŊƏ{�ƀ5zķñ~óV|rº1}¼¹²NÌV
ŏy»~�ťww�rº~{³2oýw�²»øûøúû(o
ñ)x¾Ŕ²»øûøúû(Ŕñ)~2ƘÞ~þÚw~ºĐwÿû
²¯t1}~ÿûá²\¿{»sxwNÌVŏ(µûõ±Č1½
þýóČ1}~Þ)²ǅŲxwvt~y2
(ÿĜóV~Æ}:https://www.aisti.co.jp/common/pdf/as191001.pdf)

ľoºż
0½þýóv1

4-½þýó²ľoĴż{²tW\ķ
LogPowÿ2~óV|įć

0µûõ±v1

ţ)¹ûõ±ñ²¾üû
MFÿC9H9N3O2S2
MW:255.3
LogPowÿ0.1

ţ)º½½úóù
MFÿC13H11NO5
MW:261.2
LogPowÿ-0.2

5,2)(1)  ×ķo{Ə/ïV÷

&w

&w

_ǂvõýüňġû}ìù
ACNÿď(ƽƆoďVŌŭ°)~Ǔǀ²1:1³2:1{Ưö

y»sxw½þýóČ~Þƕǀ|ĉNw~w�2}¼{
ÀtNaClÛsMgSO4(ǆď)~ēĐŌ²Į¹wvt~y2
~�1Þþ~ÿû�oñ(ACN)12Þþ~ÿû�Ŕñ(¾
ŔŭŽACN)ǖā²ßt�±¿¸óŔ�ēĐw~{³2

1Þþ�ACN(oñ)12Þþ�¾ŔŭŽACN(Ŕñ)w~
ºĐwÿû²¯t~y2

Ŕñ~¾ŔŭŽACN-ď²Ŷ}y»sxw½þýóČ²
PSA{¹þûw~y2

�

w

w

LC-MS/MS

Smart-SPE PSA-30¿ÿþý

¬÷[�ÿ] ÿûÿ(ACN|) 1 mL VÜ

ÿĐ ď 0.5 ÿL

Ûťÿ2 mL ďw¿u

Smart-SPE C18-50¿ÿþý

ǌûÿ

Smart-SPE C18-30¿ÿþý

³ó÷³·÷ûó°
ACN
ď

³ó÷³·÷ûó°
ACN-ď(8/2)

³ó÷³·÷ûó°
ACN

�ÿ 2%¾ù�ŽACNÿď(8/2) 0.5 mL

yë×þþÿûÍƔST-L400

&�

LC   UHPLC(Nexera X2) 
Vŏ»ùð ÿYMC-Triart C18, 

2.1 mm I.D. x 150 mmL.,3 ¿m
Ķ×þ ÿ Aáÿ0.1 ÿ ¾Ŕďþá

Báÿ0.1 ÿ ¾ŔACNþá
ǌƂ ÿ0.2 mL/min
°ù¸¸óø : B Conc. 1%(0 min)-15%(1 min)-

40%(6 min)-100%(10-15 min)-
1%(15.01-18 min)

»ùðcþ ÿ40 #
ħuŌ ÿ5 µL(+10 µLď ƙħu)

nÛƮŇţ

;ĶŌõo{ƞþ»~¿Ě
LC-MS/MSnÛw�nÛþáĤó|Ʀþ´ôü¿Ŭǖ{Şƕy»

�±{ƞþá�µó÷ûx\xĤóþáw~¿Ě²ƻĎw~y2

MS   LCMS-8045 
´ºóWòüùÿ ESI positive and negative

ľoºż

5,2)(1)×ķoŊƏ N¦V÷ (201809 ver.ÿ

74

ùó¼ó¹ûûó²ÿùľ²ľoĴż{²tW\ķ
LogPowÿ2~óV|įć



dÿûá(ACN|)1 mL²èō
C18-50ÿđƦñ�ġóV²ǦƩw~y2
PSA-30ÿ�ªŔ´ö´ºóñ�ġóV²ǦƩw~y2

½þýóČ�ßĝu¼»xŝx¹¼~y2

e2%¾ŔŭŽACN-ď(8/2)0.5 mL²�á
Ŕñþá²�áy»sxw½þýóČ²ßňǆǖā{

ßq~y2

fď²ēĐ
ďēĐ{¸ºƽƆá~ACNǓǀ²OrvC18-30{è

ōy»sxwdwǦƩw}z{s�đƦñ�ġóV²Ǧ
Ʃw~y2

gþöķĠ²ƽŉĝ{Þƕw~y2

~ºĐwÿûÛťý

þĚ~ý´óø

d²»øûøúû(oñ)x¾Ŕ²»øûøúû(Ŕñ){¸»~ºĐwÿû
e~ºĐwÿûá²\¿{»sx{¸»NÌVŏ
f~ºĐwÿûá~ÿ\Ûť

_ǂv~
ý´óø

ŕĮ|ùñ~|\ßňǆǖāxz
º½þýóv�ŽÛ|(ACN|)x

ŕĮ|oñ~|\ňǆǖā
xzº½þýóv�ď|x

H
ÿ

4-½þýó²ľoĴż{²tW\ķw}~Ĵż~o{
-COOHľ²²t�±1ŕĮ|oñ~|\�ňǆǖāxz
ºď|{Ķ×w~y2ŕĮ|Ŕñ~|\�ßňǆxzº
ŽÛ|(ACN|){Ķ×w~y2

ÿûf~¾ùïþ~Ĩt{¸»Þƕǀ~ǓĘţ(�uu�)

µûõ±Čw�¾Ŕ²ēĐy»xÞƕǀ|đOy»�±¾ŔŌþÿÿ²1
½þýóČw�åÛw�Þƕǀ²Ņ¹¼»¸v¾ŔŌþÿÿ²øèw~w�2

½þýóv~ňǆûßňǆǖā
(ţÿº½½úóù)

C18-50 þĚÿ
đƦñ�×óV~ǦƩ

PSA-30 þĚÿ
�ªù1ö´ºóñ�×óV~ǦƩ

C18-30 þĚÿ
đƦñ�×óV~ǦƩ

dÿû»(ACN|)1 mL
e2%¾ùŭŽACN-ď(8/2)

fď

gþöķĠ

·úó¸ýó÷

·úó¸ýó÷

µó÷ûûü÷

gþöķĠ(½þýóv)

5,2)(1)×ķoŊƏ N¦V÷ (201809 ver.ÿ

í
Đ

Þ
ƕ

ǀ
(ÿ

ÿ

½þýóvµûõ±v

¾ùŭŽïþ(ÿ) ¾ùŭŽïþ(ÿ)

í
Đ

Þ
ƕ

ǀ
(ÿ

ÿ

Sulfathiazole Sulfanilamide Sulfapyridine Oxolinic acid MiloxacinMarbofloxacin

Mþºû

VÜ

VÜ

µûõ±ČûÞ
½þýóČ

5 %¾ŔŭŽ
ACN²ēĐ
þá�Ŕñ
½þýóČ�ßňǆ

½þýóČĈï�
²»øûøú|{Ķ¯

½þýóČ�ď|{Ķ¯

½þýóČ�
ACN|{Ķ¯ \ƌ

yóV²Þƕ

ACN²ēĐ
þá�oñ
½þýóČ�ňǆ

ðŉ

ðŉûò¸ú´º

ûò¸ú´º

ƽƆ|
ď|

ƽƆ

þöķî(¿zy)
�×óV
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_ǂvõýü

þù»´ø°úüó�ď»ózy~İǄxwvǜÞĲ{Ŷ
}u¼~y|1œ}~�ÿĲx~Ŷ}�ùƛu¼vt~y2þ
ù»´ø°úüó�ŦVňñ|rº1Vŏ{�ĊƂñ|ŏ±¹
¼~y2

5,1)(2)  þù»´ø°úüó W\ķŊĖ

0ý´³þù»´ø°úüóÿLMG1

0þù»´ø°úüóÿMG1
MFÿC23H25N2
MW:329.47
pKa:5.06
ď{ǅþ

MFÿC23H26N2
MW:330.48
pKa :5.46
ď{ǅþ

_ǂvõýüňġû}ìù

1)¿¸óùûúóùýÓ»(pH3)¿Ěýý
d¿¸óŔ63 g²ď{þňw1 L{Ûťw~y2
eúóŔŐúøú¶ð215 ÿ²ď{þňw1 L{Ûťw

~y2
fd{e²ĐxpH3{¿Čw~y2

mûy»sxw�ª²þWw°�w~y2
ÿŤŤ�vz~Ă¬ÿ

÷Õ{¸ºþW

ƽƆãÜ 10 g

ÿĐ ¿¸óùûúóùýÝÿ(pH3)1) 4 mL

ðŉVö 3,500 rpm, 5V

÷Ý(ÿ20#ÿ60Vÿ

oxv 1V

ûò¸ú´º 13,000 rpm, 1V

oxvþň 10û

ÿĐ NaCl 1 g 

ÿĐ MgSO4(ǆď) 4 g

ÿĐ ACN 10 mL

ÿûÿ(ACN|)

ƶŝſÑÿ _ÿ¹,<LC/MS/MS²}t�vz~oþù»´ø°úüóÛsý´³þù»´ø°úüó~ĊƂVŏý~Ķİ=,Ď103œƏĳo�_�ĺÂ�_çŪƨp.45

nÛÿLC-MS/MS

�m ACN 1 mL

¬÷[ßĝ] ÿûÿ(ACN|) 1 mL VÜ

Smart-SPE SCX-30¿

³ó÷³·÷ûó°
²»øó
ACN

Smart-SPE SCX-30¿ÿßĝ

Smart-SPE C18-30¿ÿþý

Ûťÿ1 mL ďw¿u

þû 28ÿ²óòû²ď-ACN(1/9) 0.9 mL

LC   Prominence (ûmýŗò)
V÷»ùð Atlantis T3, 2.1 mm I.D. x 150 mml.,3µm
û×þ Aÿÿ0.1 %¾ùďþÿ

Bÿÿ²»øûøúû
ǌ� 0.2 mL/min
°ù¸¸óø B Conc. 5%(0-3 min)-95%(10-15 min)-

5%(15-20 min)
»ùðoþ 40 #
ì/ß 10 µL

MS   API3200 (¸üóüûµ´¸ó¿¹)
´ºóWòüù ESI positive

nÛƮŇţ

&w
w

&w

¿¸óŔûúóŔýùá(pH3)wÿûy»~w¿¸ó
Ŕ�ēĐw~{³2

w

yë×þþÿûÍƔST-L400

5,2)(2)×ķoŊƏ þù»´ø°úüó (202010ver.)
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þĚ~ý´óø

dÿûá(ACN|)(pH3)1 mL²èō
C18-30ÿđƦñ�ġóV²ǦƩw~y2
SCX-30ÿMGxLMG�ßĝu¼~y2

ACN|ÿû�Ŕñ~�±MG,LMG�ňǆǖ
āxzºSCX{ßĝu¼~y2

s~x}¿ƦñÛsoƦñ�ġóV�ǌûáxx²{
ǦƩu¼~y2

eACN1 mL²Ũm
ACN�oñ~�±SCX{ßĝu¼�MG1LMG�ßĝ

u¼�~~wđƦñ�ġóV²Ũm{¸ºÛûwǦƩw
~y2

fg28ÿ²óòû²ď-ACN(1/9){¸»þû
²û»úñ~þáwþûy»sxwMG1LMG�ßň

ǆǖāxzº1SCX{¹þûu¼~y2

ŕĮ|²û»úñ~|\1
MG1LMG��Ĳ{zßňǆǖ
ā{zº1SCX{¹°Ħwvþ
ûu¼~y2

ŕĮ|Ŕñ~|\1MG1
LMG�÷ù¹{�Ĳwňǆǖā
{zº1SCX²�Ĳǖāwr»
�±MG1LMG�SCX{ßĝu
¼~y2

SCX MG SCX MG

ŕĮ|ùñ~|\ ŕĮ|²û»úñ~|\

ǌû»ÿÚƦñûoƦñ�×óV~ǦƩ
đƦñ�×óV~ǦƩ

f28ÿ²óòû²ď-ACN(1/9)1 mL

gþöķĠ(MG1LMG)

·úó¸ýó÷ SCX-30 
C18-30 þĚÿ
đƦñ�×óV~ǦƩ

SCX-30 ßĝÿ
MG1LMG

dÿû»(ACN|)(pH3)1 mL

·úó¸ýó÷

µó÷ûûü÷

eACN1 mL

ŗ}ÿð�´ºóŨû
pKaÿ-6.5

ð´ºóŨû»ùð�pH{·
¿¹zĆ{�Ĳǖāwy2 Si

3

S

O

O

O-

¹ûûûûùó¼ó

Ć{þ´ú¹{�Ĳ

SCX(Strong Cation Exchange)

dC18-30w~đƦñ�ġóV~ǦƩ
e²óòû²ď(²û»úñ){¸»SCX{¹~þû

_ǂv~
ý´óø

þöķî(¿zy)
�×óV

5,2)(2)×ķoŊƏ þù»´ø°úüó (202010ver.)

SCX{ttv�pp.106-115<7,3)(2)´ºóŨû»ùð=²�{vt¯�put2
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_ǂvõýü

²õùø½·ó(ĈOAFs)x�²¹úû¾û¹ûõùð¹
(Aspergillus flavusÿ³¶¸»ó~NƘ)zy{¹oóu¼»»
óř~ĭéw1ow²AFB1�ĈƯķwà²ð?z~|³ñķĠ
~NtxwvŌ¹¼vt~y2ƸoƴǖĜ~>ĭ²õùø½·
ó~ƽŉý?w�B11B21G11G2|ÿĜxzsvt~y2

5,3)  ²õùø½·ó W\ķŊĖ

ƽƆãÜ 50 g

ÿĐ ACNÿď(9/1) 200 mL

ÿûÿ

ûò¸ú´º 8,000 rpm, 5V

ßƔ

nÛÿLC-MS/MS

Smart-SPE SCX-30¿ÿþý

Smart-SPE PSA-30¿ÿþý

Smart-SPE C18-50¿

¬÷[�ÿ] ƽ�þÿ 1 mL VÜ

þû ACN 1 mL

Ûťÿ2 mL ďw¿u

�ÿ ACN-ď(1/1) 0.2 mL

ǌûÿ

ÿĐ ď 12 mL

þþ~õ(ú}¼¹) 10û

³ó÷³·÷ûó°
²»øó
ACN-ď(1/1) 

Smart-SPE C18-50¿ÿßĝ

³ó÷³·÷ûó°
²»øó
ACN

�m ď 3 mL

Smart-SPE C18-50¿ÿþý

³ó÷³·÷ûó°
²»øó
ď

yë×þþÿûÍƔST-L400

B°ûü÷�ƴõô
0²õùø½·óB1 (AF B1)1

MFÿC17H12O6
MW:321.3
logPowÿ1.23(ƻÛŽ)

0²õùø½·óB2 (AF B2)1

MFÿC17H14O6
MW:314.3
logPowÿ1.45(ƻÛŽ)

&w

&�

ðŉVö 3,500 rpm, 5V

ÿĐ ď 5 mL

ÿûÿ 5 mL VÜ

ƽ�þÿ 10 mL

&�
&w

G°ûü÷�}õô
0²õùø½·óG1 (AF G1)1

MFÿC17H12O7
MW:328.3
logPowÿ0.50(ƻÛŽ)

0²õùø½·óG21

MFÿC17H14O7
MW:330.3
logPowÿ0.71(ƻÛŽ)

_ǂvõýüňġû}ìù

ðŉVǆ{¸ºþŬķ²ůŅu
{~y2

ssw~ú}¼¹�þþ~~õþöw�z�1ÍƔÕ
wþþ|Ķ×y»ĸ{þþ~Ĭe{¹áþ|ǋq»~²
îp�±z~w10ď{wvt~y2

w

�

�

ď²ēĐw1ACNŌþ²Orv(}45ÿACN-ď)C18{
ßĝu{~y2

w oýw�÷ý»¹ûò¸ú´¶ü
²}tvûò¸ú´ºw~w�2

²õùø½·ózy»óřĢf�
ýóøÕ{êƬWwvt»�±µó
÷úó°tĶş²đĮy»þöwƽ
Ɔ~ãÜŌ²į�w~y2

÷ý»¹ûò¸ú´¶ü

ðŉVöß

5,3)»óû ²õùø½·ó (202010 ver.)
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þĚ~ý´óø

»óû ²õùø½·ó (201910 ver.)

·úó¸ýó÷

µó÷ûûü÷

·úó¸ýó÷

eACN-ď(1/1)

fď

dƽŉþ»1 mL

C18-50(N) þĚÿ
đƦñ�×óV~ǦƩ

C18-50(O) ßĝÿ
AFs

ǌû»ÿÚƦñ�×óV~ǦƩ

PSA-30 þĚÿ
�ªù{ö´ºó�×óV~ǦƩ

SCX-30 þĚÿ
ÿ´ºó�×óV~ǦƩ

·úó¸ýó÷

gACN

dþöķĠ(AFs)

dC18-50èō[�á]{¸»đƦñ�ġóV~ǦƩ
eC18-50 [ßĝ]{¸»¿Ʀñ�ġóV~ǦƩ
fSCX-301PSA-30{¸»´ºóñ�ġóV~ǦƩ

_ǂv~
ý´óø

LC   UHPLC(Nexera X2) (ûmýŗò)
V÷»ùð Shim-pack FC-ODS,

2.0 mm I.D. x 150 mmL.,3 ¿m
û×þ Aÿÿ10 mMóù²óòû¶ðďþÿ

Bÿÿñ¿þüû
ǌ� 0.2 mL/min
°ù¸¸óø B Conc. 40%(0-2 min)-60%(10 min)-

90%(12-14 min)-40%(14.1-15min)
»ùðoþ 40 #
ì/ß 10 µL

MS   LCMS-8045 (ûmýŗò)
´ºóWòüù ESI positive

nÛƮŇţ

ƶŝſÑÿ _ÿ¹,<¯×_ǂvÍƔ{¸»²õùø½·ó(B1,B2,G1,G2)Vŏý~�~=,Ď115œƏĳo�_�ĺÂ�_çŪƨp.142

dƽŉþá1 mL²èō
C18-50(N)ÿACNŌþ}45ÿwèōw1đƦñ�ġ

óV²ǦƩw~y2

gdACN{¸»þû
C18-50~O{SCXxPSA²³Ľy»sxw´ºóñ�

ġóV²ǦƩwz|¹þöķĠ²þûw~y2

fď²ēĐ
ďēĐ{¸ºACNŌþ²}4ÿ{wvC18-50(O){è

ōw~y2sswþöķĠ�C18-50(O){ßĝu¼1¿
Ʀñ�ġóV�ǌûwǦƩu¼~y2

eACN-ď(1/1)0.2 mL²�á
C18-50(N){¹þöķĠ(AFs)²þûw~y2

C18-50(O)

0

20

40

60

80

100

120

PSA SCX+PSA SAX SCX+SAX

Þ
ß

÷
(%

)

AF B1 AF B2 AF G1 AF G2

ÿ´ºóŨû1ö´ºóŨû»ùð{zq»Þƕǀ~ǓĘ

´ºóñ�ġóV~ǦƩ²þöxwvŗĐþĚ~þþ²Ķİw~w�2
}~ĽŷSCX+PSAwøŨzÞƕǀ|Ņ¹¼~w�2

(²üòóùÿûá{{ƞþá²ēĐwvǔŔ)

þöķî(¿zy)
�×óV

5,3)»óû ²õùø½·ó (202010 ver.)
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N

N

N

NH2

NH2NH2

ñùÿó�1ä{ñùÿó{�~áƆxwvŶ}u¼»{{1
ùÿýüø1ƖĦČzyƀ5zōmĚƏ{đ}u¼vt~y2
w{w12007~{oÿĚúóøõüù12008~{oÿĚƊƭQ
}¿ĚƘƊ{ñùÿó|Úă{ÿuu¼1ñùÿó|áöxū¿
¼»ƷÿĢǁ|įćĖŬu¼~w�2

5,4)  ñùÿó W\ķŊĖ

0ñùÿóÿ2,4,6-øú²ÿþ-1,3,5-øú²¸óÿ1

MFÿC3H6N6
MW:126.12
logPowÿ-1.371-1.14
ňǆÛćÿ5.00ÿ25#ÿ15.16ÿ20#ÿ

_ǂvõýü

©Ť þŬķ(ñ÷³üüø1¿ó½üzy)

ƽƆãÜ 5 g

ÿĐ ACN 10 mL

ÿûNïÿ

ÿĐ ď 0.5 mL

ÿûNïÿ 1.5 mL VÜ

ƽ�þÿ 2 mL

ðŉVö 3,500 rpm, 5V

oxv 1V

Smart-SPE PSA-30¿ÿþý

þû 28%²óòû²ď-ñ¿þüû(5/95) 0.9 mL

¬÷[�ÿ] ƽ�þÿ 1 mL VÜ

ÿĐ 0.1 mol/L HCl 2 ÿL

Ûťÿ1 mL ñ¿þüûw¿u

Smart-SPE C18-30¿ÿþý

�ÿ ACN-ď(1/1) 1 mL
ǌûÿ

³ó÷³·÷ûó°
²»øó
ACN

³ó÷³·÷ûó°
²»øó
ACN

Smart-SPE SCX-30¿ÿßĝ

þþ~õ(ú}¼¹) 20û

Smart-SPE SCX-30¿

nÛÿLC-MS/MS

yë×þþÿûÍƔ

VÜ 0.1 mL

Ûťÿ1 mL ñ¿þüûw¿u

&w

&w

&�

5,4)}~Þ ñùÿó (201809ver.)

ƽƆãÜ 5 g

ÿĐ ACN-ď(1/1) 25 mL

ÿûNïÿ

ÿĐ ACN-ď(1/1) 1.8 mL

ÿûNïÿ 0.2 mL VÜ

ƽ�þÿ 2 mL

ðŉVö 3,500 rpm, 5V

oxv 1V

&�

Smart-SPE PSA-30¿ÿþý

þû 28%²óòû²ď-ñ¿þüû(5/95) 0.9 mL

¬÷[�ÿ] ƽ�þÿ 1 mL VÜ

ÿĐ 0.1 mol/L HCl 2 ÿL

Ûťÿ1 mL ñ¿þüûw¿u

Smart-SPE C18-30¿ÿþý

�ÿ ACN-ď(1/1) 1 mL
ǌûÿ

³ó÷³·÷ûó°
²»øó
ACN

³ó÷³·÷ûó°
²»øó
ACN

Smart-SPE SCX-30¿ÿßĝ

þþ~õ(ú}¼¹) 20û

Smart-SPE SCX-30¿

nÛÿLC-MS/MS

yë×þþÿûÍƔ
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þĚ~ý´óø

d²»øûøúûÿû{¸»Ǧ¿óñ¿(ÏƊ~|\)
eC18-30{¸»đƦñ�ġóV~ǦƩ
fSCX-301PSA-30{¸»´ºóñ�ġóV~ǦƩ

_ǂv~
ý´óø

LC   Prominence (ûmýŗò)
V÷»ùð TSK-GEL AMIDE-80, 

2.0 mm I.D. x 150 mml
û×þ Aÿÿ0.1 %¾ùď+2mM¾ù²óòû¶ðďþÿ

BÿÿACN
ǌ� 0.3 mL/min
°ù¸¸óø B Conc. 95%(0 min)-90%(1 min)-

60%(2-4 min)-56ÿ(6min)-
10%(7-12min)-90%(12.1-17min)

»ùðoþ 40#
ì/ß 5 µL

MS   API3200 (¸üóüûµ´¸ó¿¹)
´ºóWòüù ESI positive

nÛƮŇţ

ƶŝſÑÿ _ÿ¹,<ñùÿóVŏý~¯×W~Ķİ=,Ď107œƏĳo�_�ĺÂ�_çŪƨp.49

_ǂvõýüňġû}ìù

ÏƊw�ÿûþÚ²ACN-ďxw�
|\1ðŉwv²Ƅïy»pqwV
ǆwzt�±(ŤŤÿ)1ACN{Ưö
w~w�2

ÿûþÚ²ACN{Ưöy»sxw1
ÏƊo~¿óñ¿Ġ|ƯñûÝþw1
ðŉVǆ{¸»Ǧ¿óñ¿|ǅŲ{
zº~w�(ŤŤó)2

ÿûþÚ
ACN-ď

ÿûþÚ
ACN

nÛŌþ|ĶŌõ~šõñ~ĤöÕ{u»¸v{y»�
±©Ĩw~y2oý~nÛƮŇw�0.1<10ppb~�wš
õñ|ƀŋu¼~w�2

w

w

�

ď²ēĐw1ACNŌþ²OrvC18-30{èōy»sx
wđƦñ�ġóV²ǦƩw~y2

g28ÿ²óòû²ď-ñ¿þüû
(5/95)

·úó¸ýó÷

dþöķĠ(ñùÿó)

dƽŉþá1 mL²èō
C18-50ÿđƦñ�ġóV²ǦƩw~y2

PSA-30ÿ�ªŔ{ö´ºó�ġóV²ǦƩw~y2

gd28ÿ²óòû²ď-ñ¿þüû{¸»þû
²û»úñþá²�áy»sxwñùÿó��Ĳu¼

zSCX{¹þûu¼~y2

f0.1 mol/L HCl²ēĐ
HCl²ēĐwvƽŉþá²Ŕñ{w�ǖāwSCX{�

áw~y2ŔñƮŇO(pHÿ3)w�ñùÿó�÷ù¹{
�Ĳy»�±SCX{ßĝu¼~y2

eACN-ď(1/1)1 mL²�á
C18-50{¹þöķĠ(ñùÿó)²þûw~y2

SCX-30 ßĝÿñùÿó

·úó¸ýó÷

µó÷ûûü÷

·úó¸ýó÷

eACN-ď(1/1)

f0.1 mol/L HCl

dƽŉþ»1 mL

C18-50(N) þĚÿ
đƦñ�×óV~ǦƩ

PSA-30 þĚÿ
�ªù{ö´ºó�×óV~ǦƩ

ŗ}ÿð�´ºóŨû
pKaÿ-6.5
ð´ºóŨû»ùð�pH{·¿
¹zĆ{�Ĳǖāwy2 Si

3

S

O

O

O-

¹ûûûûùó¼ó

Ć{þ´ú¹{�Ĳ

SCX(Strong Cation Exchange)

ŕĮ|ùñ~|\ ŕĮ|²û»úñ~|\

Si
3

S

O

O

O-SCX
Ć{þ´ú¹{�Ĳ

N

N

N

NH2

NH2NH2
÷ù¹{�Ĳ

ñùÿó
Si

3

S

O

O

O-SCX
Ć{þ´ú¹{�Ĳ

N

N

N

NH2

NH2NH2

�Ĳu¼zt

ñùÿó

ŕĮ|Ŕñ~|\1ñùÿó�÷ù¹
{�Ĳw1SCX²�Ĳǖāwr»�±ñ
ùÿó�SCX{ßĝu¼~y2

ŕĮ|²û»úñ~|\1ñùÿó�
Ĳu¼zt~wSCX{¹þûu¼~y2

þöķî(¿zy)
�×óV

5,4)}~Þ ñùÿó (201809ver.)

SCX{ttv�pp.106-115<7,3)(2)´ºóŨû»ù
ð=²�{vt¯�put2
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_ǂvõýüňġû}ìù

{ƞþá�ƽƆþáx\xþÚĤó{y»sx²ƻĎ
w~y2

GC-MSwnÛy»�±²»øó-ø½µóÿá{ƹ
þw~y2

þþŻñW~³ó÷³·÷ûó°{ttv
·ú»ǢU{Č~|\�·ú»}_|þÚwƟVǍ

�u¼�ǖā²ßt�±{þþŻñW~þá�ûwŴ
¹z{ưwów~y2

s¼�/Ōħu(25¿L)y»|\~ēĐŌwy2ħu
Ō|uz»|\�GC{ħuy»PEG~�ÿŌ|500 ng1
õ·úóøüód_|0.5 ng{z»¸v{ēĐŌ²Ưö
w~y2

;õ·úóøüód_�nÛf~ƦþƯ×ƀŋ~�±
{ēĐwvt~y2ÛŌŽûă{�Ŷ}wvtzt�±
ēĐ�Ʃ�w�rº~{³2

w

w

�

�

�

�

�

ú¶üðü{MgSO4(ǆď)²u¼1}s{ƽŉþá
d²èōwvƽŉþád~ďV²°ďw~y2
MgSO4(ǆď)~Ō|ưztx°ď|ÚƟVxzºþĚ
ŵŷ|đOw~y2

GCK²N{1PSA²O{z»¸v³Ľw~y2O{
øèñ~¿tþþ²}t»sxwþĚŵŷ²¿±»¸
v{w~y2

Smart-SPE PSA-30¿ÿþý

�ÿ ACN 0.2 mL

¬÷[�ÿ] ÿûÿ(ACN|) 1 mL VÜ

ÿĐ ²»øó-ø½µó(15/85) 1 mL

³ó÷³·÷ûó°
²»øó 2 mL(�m1ûwŴ»)
ACN 2 mL(ŻñW1ûwŴ¹zt)

Smart-SPE GCK-20¿ÿþý

Ûťÿ2 mL ²»øó-ø½µó(15/85)w¿u

Smart-SPE C18-50¿ÿþý

ƽ�þÿd

¬÷[�ÿ] ƽ�þÿd

ǌûÿ

ÿĐ øû¸ó 0.4 mL

³ó÷³·÷ûó°
²»øó 2 mL(�m1ûwŴ»)
ACNÿøû¸ó(3/1) 2 mL

ÿĐ MgSO4(ǆď) 0.3 g

±ď

ï~1þÚöû

�ÿ �ÿ ACN-øû¸ó(3/1) 0.6 mL

ǌûÿ

ÿĐ 0.1%PEG300-1ppmõ·úóøüód_
ÿ\²»øóþÿ 40 ¿L

nÛÿGC-MS

_ǂvõýü

STQ-GC Aý��ŌƽŉýÿNÌƽŉýÿ²¹±üûð¶ów�oý{zº~y2
ǓľöřtƦñ~ſ²ÿĜxw}~y|1}~VþĚŵŷ|ÚƟVxz»§ĉ|rº1Ĭ{Ŏ´w�GC-Bý|zÊ±wy|1ƶ

ŝxwv~²´xzº~y2LC-MS/MS²ßŽwvtzt|\1Ʀñſ~Vŏ{Žŵwy2

5,5)  STQ-GC Aý

ÛťŌ²ƯöwvŌ~y»sx²ǅŲwy2}~|
\�PEGÛsõ·úóøüód_~ēĐŌ|�{z»¸
v{¿Ěw~y2

&w

&�

&�

&��

&�

&w

°ùõ±´ø»üüó�ČŧĉĿwr»�±1ƽƆ{ŭ~¼»ČŧĉĿ²²s�õùüþ´ùÞ´¿ýýõ³û{~ķĠ²Õ
Ħw~y2

õùüþ´ùÞ°ùõ±´ø ¿ýýõ³ûa

GCK(°ùõ±´ø»üüó)~ÛŲ

5,5)0ƶŝ1STQ-GC Aý (201809 ver.) 

°ùõ±´ø»üüó»ùð{ttv�pp.116-117<7,3)(3)°ùõ±´ø»üüó»ùð=²�{vt¯�put2
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GCK

PSA

ǦƩķĠ ¯}1õùüþ´ùÞ

ſ

MgSO4(ǆď) ÿ°ďČÿ

MgSO4(ǆď)²�á_{ú¶üðü{šƖ
Ēu

ñ¹ƽŉĝ

ú¶üðü{MgSO4(ǆď)
²šƖĒuwÍ]~¸v{
Þ ƹ u { v ƽ Ɔ þ á x
MgSO4(ǆď)²¸�oîy
»2

}¼{¸ºƽƆþáo~t
�ĦŌ~ďV²°ďwGCK
ÿPSA{zq»þĚŵŷ²
UPu{»2

GCKw¯}zyČŧĉĿ~²~1PSAw¿ǣ�ªŔ´¯
}zy²ǦƩw1ſ�¹ûüu{~y2

�pwGCKw�ČŧĉĿ²²s�ſ²GCK{ßĝu¼
»�±ACN-øû¸ówþûw~y2

d C18wþĚ

ǌûá²ƽŉĝ(_){Þƕ

ÿûá 1 mL²C18xèō2

MgSO4(ǆď) 0.3 g

e °ďÿGCK+PSAwþĚ

C18

ſ

C18wǆ<đƦñ~�ġóV²ǦƩwvſ�
¹ûüu{~y2

ƽŉĝ

ǓľöƵ~řtƦñ{ÿƺǅŲw1²»õ·üø1ñ¿ÿùû¹{~¿Ʀñſ²VŏǅŲp
|1þĚŵŷ�ÚƟVxz»§ĉ2

_ǂv~
ý´óø

þöķî(¿zy)
�×óV

íŗýý~ňġ

5,5)0ƶŝ1STQ-GC Aý (201809 ver.) 
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ǦƩķĠ
û´ºóñ�ġóV
û¿ǣ�ªŔ
û¯}zy

ǦƩķĠ
ûǆ<đƦñ�ġóV
û¿ýýõ³û
û¿ǣ�ªŔ¸¹öûÞ
û¿ǣ²û³üûÞ
û¹öýüûÞzy
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6, uĆÞƕǀ~áöxÿę

1ÿuĆÞƕǀ

2ÿįƢ�ēĐÞƕƽŉ

3ÿþĚßēĐ~uĆÞƕǀ

4ÿGC-MSnÛ{zq»þøúó¿¹ŵŷ

5ÿÿûōƁw~ǌğ

6) þĚōƁw~ǌğ

85
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6,1)uĆÞƕǀ

6,1) uĆÞƕǀ

uĆÞƕǀ{zs�|\�~zįƢ�ēĐÞƕƽŉ²¯ty~ōƁ{áö|r»{²¿y~y2ś{}~ÿò{ƺ
x�ÿę²¯tǖƗ~ĵÕ²�{º~y2

ħ1)ƸoƴǖĜ~ýâñǔŔ¼´ùù´ów�Ťþ(Þƕǀ)~þ
{Ž�70<120ÿxzsvt~y|o¼´ùöó¿w�ǌğ
~zt|\~Þƕǀ�ÿßN100ÿxw~y2

ħ2)o¼´ùöó¿w�đÞƕǀxuĆ¿Þƕǀ²\¿{v<u
ĆÞƕǀ=xØøw~y2

ħ3)nÛÛŻ~Úw\�Ǧ}~y2

ƽŉý~ǔŔ~NtxwvēĐÞƕƽŉ|rº~y2}~ēĐÞ
ƕǀ(ĈOÞƕǀ)|100ÿwr¼pōƁw~ǌğ|z�ƽŉýxw
vîērº~{³ħ1)2w{wÞƕǀ|20ÿxđ{s�º200ÿx
ts�¸v{uĆ{¿�zs�ºw�sx�rº~{³{þssw
�s~¸vzuĆÞƕǀħ2)xzs�|\~áöxÿęţ²ķŪw~
yħ3)2

uĆÞƕǀ

įƢ�ēĐÞƕƽŉ

áöÿò~ƥÛ

ÿę

ĵÕ

ƶŝſÑÿƸoƴǖĜÿŊœƏêœƏåyø~ Ď1115001÷ÿœƏo{ó}y»ſ{{·y»ƽŉý~ýâñǔŔ¼´ùù´ó{ttv

0uĆÞƕǀĵÕ~k�1

Þƕǀ|20ÿ(đt)x{200ÿ(uĆ{¿t){zs�sxrº~{³{þ

~z�
įƢ�ēĐÞƕƽŉ
²´sv�¸vÿÿ

xsüÿÿ
z³wþþ

yswý¹
w�~{

zÿ

q³³xí
_w�~{

zr OÞß÷�z
³xz�¿{
»qyÞß÷

200ÿsvyv
tvsxÿ

86



6,2)įƢ�íĐÞƕƽŉ

6,2)įƢ�íĐÞƕƽŉ

įƢ�ēĐÞƕƽŉx�_ǂvōƁÕ~�ć~Ƣ�wþöķĠ²ēĐw1}~Þƕǀ~ş{¹þöķĠ~ę×²ƻny»
ƽŉýwy2o¼´ùöó¿w�>ÿû_?1>ÿûß?1>þĚß?~3Ƣ�w{ƞþá²ēĐw1}¼~¼~Ƣ�~Þƕ
ǀ²ǓľûǔŔy»oý²ŘĿwvt~y2s¼{¸ºy~ōƁ{îē|rs�{²ƻny»sx|w}1}¼{ƺx�ÿ
ę²Âx»sxwĽŷ²ĵÕy»sx|w}~y2

(2)įƢ�íĐÞƕƽŉ~k�

(1)įƢ�íĐÞƕƽŉx�

ƽƆýŌ ÿû þĚ nÛ

A.ÿû_íĐ B.ÿûßíĐ C.þĚßíĐ D.þÚ¿Ě{ƞƽƆ

0ÞƕǀǓľ1
AÿB~|\
ÿûwǌğÿ

0ÞƕǀǓľ1
BÿC~|\
þĚwǌğÿ

C|uĆÞƕǀ
~|\

nÛwîērºÿ

p.94x p.88xp.96x

A. ÿû_ēĐÿt¿¶»�Ć~ēĐÞƕƽŉw1ƽƆýŌß{{ƞþá²ēĐw~y2
B. ÿûßēĐÿþþÿû²¯v_{ÿûá{{ƞþá²ēĐw~y2
C. þĚßēĐÿnÛ_{_ǂv|Ƙ¿s�ƽŉþá{{ƞþá²ēĐw~y2
D. þÚ¿Ě{ƞƽƆÿþÚ{þňw�{ƞþáwĶŌõxwvŶ}w~y2

dOŎA.1B.1C.~ƲƢ�w{ƞþá²ēĐw�ƽƆxD.{ƞƽƆ²¿ĚwnÛw~y2

ţxpC|uĆđÞƕǀ(20ÿ)~|\1
ÿûûþĚōƁwǌğ|z�v²A1B~
Þƕǀ²uĆÞƕǀ(20ÿ)xzº~y2

eD.{ƞƽƆ²ĶŌõxwvA.ÿû_ēĐ1B.ÿûßēĐ1C.þĚßēĐ~Þƕǀ²ŏ±~y2

ûAxBwÞƕǀ{ş|r»|\�ÿûw~ý¹|ŝx¹¼~y2
ûBxCwÞƕǀ{ş|r»|\�þĚw~ý¹|ŝx¹¼~y2
ûC~Þƕǀ�vƳö{�100ÿ{z»�zwy|200ÿ´ć10ÿzyuĆÞƕǀ{z»|\

�nÛf~þøúó¿¹(�ġóV){¸»îē|ŝx¹¼~y2

¸wsÿ
áöÿò|¿{s�~ÿÿ
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6,3)þĚßíĐ~uĆÞƕǀ

GC-MSw�200ÿ²ƌx»¸vzuĆÚÞƕǀxz»§ĉ|į�¿¹¼~y2ŝx¹¼»äzáö~Nt�{ƞƽƆ~GC-MS
~Żñùx~ÕĦwy2ţxpĶŌõ{Ŷ}y»þÚ¿Ě{ƞƽƆ|GC-MS~Żñù{ÕĦw1ôü¿ŧų|Įưy»xēĐƽ
Ɔŧųx~þÿŽ|_u�zº}~ĽŷxwvuĆ¿Þƕǀ{zº~y2ÿęxwv�ũĊþøúó¿¹(PEG)~Ŷ}´ývħu
ħ1){¸ºŻñù²³üö³ó°wv{ƞƽƆ|Żñù{ÕĦwzt¸v{w~y2ũĊþøúó¿¹(PEG)~Ŷ}ttv�p.91
wu¹{Æw�ġnw~y2uĆÞƕǀ~²vNt~áö�þøúó¿¹|įtsx{¸»nÛx~Şƕwy2þøúó¿¹~Ş
ƕwħuf{ſ|Vňy»|\�đÞƕǀxz»|\²rº~y2ĈO{ÿęţxƈĬ�ĳ²Ŏ´w~y2

(1)GC-MS{zq»ÿęţ

6,3) þĚßíĐ~uĆÞƕǀ

ħ1)ývħux�þøúó¿¹²ŭ°ƽƆþá²Ĭ{nÛw1}~rx{þÚ(þøúó¿¹zw){þňwvt»{ƞƽƆ²n
y»sx²tt~y2àĚ{nÛw�ƽƆ~þøúó¿¹{¸ºGC-MS~Żñù²³üö³ó°w{ƞƽƆ|Żñù{Õ
Ħy»~²óéw~y2

ħ2)\x©Ĩ]ǀw²þþèō_{ÿûá²©Ĩy»o|àƘƽŉþá²©Ĩy»¸ºþĚŵŷ�¿�zº~y2

þĚßēĐ~Þƕǀ�ēĐß~ōƁ|zt~wvƳö{�100ÿ{z»�zwy2w{wßĸ{
�ÿû´þĚōƁ{îē|z�x²200ÿ²ƌx»uĆ¿Þƕǀ´ć10ÿ~uĆđÞƕǀxz»
|\|rº~y2s~¸vzøĜ�þøúó¿¹ŵŷxt¿¼~y2ssw�þøúó¿¹ŵŷ{
ýöy»xŝx¹¼»þĚßēĐ{zq»uĆÞƕǀ~ÿƺţ²ķŪw~y2

ƈĬ�ĳ ŝx¹¼»áö ÿę
ũĊþøúó¿¹(PEG)~Ŷ}

<6,4)GC-MSnÛ{zq»þøúó¿¹ŵŷ(p.80)=ƶĠ

2
{ƞƽƆ|Żñù{ÕĦu¼ŧųŽ|Į
ưwvþÿö{Þƕǀ|¿�z»

ývħuħ1)~ßƉ

3
ÍƔ{ħuu¼»þøúó¿¹|į�n
Û{Şƕ²þx»

þĚß~àƘƽŉþá²©Ĩħ2)

(nÛ_{©Ĩ:nÛá~þøúó¿¹²Į¹y)

4
þþ{èōy»þøúó¿¹|į�þĚ
|ÚƟV

ÿûá~©Ĩħ2)

(þþèō_{©Ĩ:þþ{èōy»þøúó¿¹²Į¹y)

5
þĚ|ÚƟVwþøúó¿¹|ƟV{Ǧ
Ʃw}vtzt

þĚoý~Ưö
(þþ´þûþÚ~Ưö)

6 þøúó¿¹|į�þĚ|ÚƟV
ãÜŌ~ĮŌ

(ÿûōƁ{¹þøúó¿¹²Į¹y)

{ƞƽƆ|Żñù{ÕĦu¼ŧųŽ|Į
ưwvþÿö{Þƕǀ|¿�z»

1

GC-MS1LC-MS/MS{~nÛf{þøúó¿¹{¸ºþöóV~ôü¿Ŭǖ1Ʀþ1ßĝf�|Ư×y»øĜ~sx
wy2þĚßēĐ~Þƕǀ(þøúó¿¹²ŭ°ēĐƽƆ/þÚ¿Ě{ƞƽƆ*100)wǔŔw~y2

þøúó¿¹ûÿx�

þĚßēĐw²Þƕǀ
|100ÿx³ztsx

|r»³p&

Þƕǀ|
100ÿx³ztÿÿ

Þƕǀ20ÿ

ƽƆýŌ ÿû þĚ nÛ

A.ÿû_íĐ B.ÿûßíĐ C.þĚßíĐ

Þƕǀ200ÿ
or

ţxpûûû
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(2)LC-MS/MS{zq»ÿęţ

ƶŝſÑÿåoſ�_<ó}ſVŏŌsvz}�tîǎr¼s¼= ĵŔ4ù 2018

ƈĬ�ĳ ŝx¹¼»áö ÿę

1
ÍƔ{ħuu¼»þøúó¿¹|į�n
Û{Şƕ²þx»

ûþĚß~àƘƽŉþá²©Ĩħ2)

(nÛ_{©Ĩ:nÛá~þøúó¿¹²Į¹y)
û ħuŌ²Į¹y

2
þþ{èōy»þøúó¿¹|į�þĚ
|ÚƟV

ÿûá~©Ĩħ2)

(þþèō_{©Ĩ:þþ{èōy»þøúó¿¹²Į¹y)

3
þĚ|ÚƟVwþøúó¿¹|ƟV{Ǧ
Ʃw}vtzt

þĚoý~Ưö
(þþ´þûþÚ~Ưö)

4 þøúó¿¹|į�þĚ|ÚƟV
ãÜŌ~ĮŌ

(ÿûōƁ{¹þøúó¿¹²Į¹y)

5
þøúó¿¹|į�1NŎ1<4w²ĵÕ
wzt

þøúó¿¹ĶŌõ~Ŷ}

LC-MS/MSw�20ÿ´50ÿxts�uĆđÞƕǀxz»§ĉ|į�¿¹
¼~y2s~¸vzøĜ�´ºóW¿ǁ(óé)x|p¼~y2~�uĆ¿
Þƕǀ²ox»´ºóW�üxtvøĜ²rº~y2Ƨ�x²{ÍƔ{ħ
uu¼»þøúó¿¹|įt|\{ox~y2ĈO{ÿęţxƈĬ�ĳ²
Ŏ´w~y2ÍƔ{ħuy»þøúó¿¹~Ō²đĮy»~|ľowy|
}¼w²ĵÕwzt|\�þøúó¿¹ĶŌõħ1)²Ŷ}w~y2þøúó
¿¹ĶŌõ{ttv�p.123<8,2)ÛŌoý~ƘÞ=²t¯�put2

ħ1)þøúó¿¹ĶŌõx�ƽƆöùó¿nÛáw©Ĩw�{ƞķĠ²nÛwŗów�ĶŌõwy2ƽƆþáx{ƞƽƆ~
þøúó¿¹~Şƕ²þǐw}~y(p.123ƶĠ)2

ħ2)\x©Ĩ]ǀw²þþèō_{ÿûá²©Ĩy»o|àƘƽŉþá²©Ĩy»¸ºþĚŵŷ�¿�zº~y2

þøúó¿¹²
Į¹y~|ý´
óøz³p}ÿ

6,3)þĚßíĐ~uĆÞƕǀ

xxü
\x©Ĩw²þþèō_{©Ĩ
y»o|}¼t{z»³p2
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6,4)GC-MSnÛ{zq»þøúó¿¹ŵŷ

6,4) GC-MSnÛ{zq»þøúó¿¹ŵŷ
6,3)(1)wƥy�¸v{GC-MSnÛw�200ÿzyuĆ¿Þƕǀ|ox»|\|rº~y2}~áö~Ntxwv{ƞƽƆ~´

óµüø´»ùð1´ºóþ{{ƳƬy»ŻñÿÕĦÿùx~ÕĦ|rº~y2s~øĜ�þøúó¿¹ŵŷx|p¼~y2ss
w�þøúó¿¹ŵŷ~ƚçx}~ÿęwr»ũĊþøúó¿¹(PEG)~Ŷ}{ttvġnw~y2

þøúó¿¹²ŭ³p{ƞƽƆÿēĐÞƕƽŉÿ

þøúó¿¹|Żñù²
³üö³ó°

{ƞƽƆ²100%xwvĩƌy»�±1ēĐÞƕǀ|
200%xz»2

{ƞƽƆ
{ƞƽƆ Żñù

10

Nø|Żñù{ÕĦ

Ķûu¼»{ƞƽƆ�Įưwvt»2ÿ10³5ÿ

55

þøúó¿¹10

Ķûu¼»{ƞƽƆ�Żñù
~Şƕ²ąqzt2

10

duĆÚÞƕǀ²Ą}ýsyþøúó¿¹ŵŷ~´ñü¸

eĶŌõ{zq»þøúó¿¹ŵŷ~Şƕ

{ƞƽƆw�Żñù²�Ƥy»ĸ1}~Nø|Żñù{ÕĦu¼»sxwĶûŻ~w~·ŠŌ|Įưw~y2w{w1þøúó
¿¹²ŭ°ƽƆw�1þøúó¿¹|Żñù{ÕĦy»�±1ēĐw�{ƞƽƆ�Żñù{ÕĦu¼z1ĮŌ{z{ĶûŻ~w·
Šw~y2}~Ľŷ1ĮŌw�{ƞƽƆwēĐÞƕǀ²ƌûy»sx{zº100ÿ²ƌx»xtvǖƗxzº~y2

Żñù{ÕĦy»ķĠŌ�NÛxŝx¹¼vt~y2t~º1đŌþ{yÕĦ~Şƕ|/}tsx{zº1ĶŌõ²ŗów�|
\1ŐśĞõxzº~y2ŐśĞõ~ĶŌõ²ǆv´ºšõxwvw~vxÛŌŽ{/}zĶş|ox~y2s¼w�1ÿû1þ
Ěwo÷øŨzÞƕǀ|Ņ¹¼vt�xwv²1ĩƌNwuĆÛŌŽxzº~y2ƥ{ùć~ưztĶŌõw�Ķƌû~ǅŲñ|
¿~º~y2

0ßĸ~ĶŌõ~ţ1

(1) þøúó¿¹ŵŷ~Ŵç

đŌþƁ1Żñù~Şƕ²ąq´y�z»2

55

Żñù~Şƕÿ/(10³5)

đŌþ~{ƞƽƆ

5 95

¿Ōþ~{ƞƽƆ

Żñù~Şƕÿ_(100³95) ÛŌŧųŽ

30,000

ô
ü

¿
ŧ

ų
Ž

Ōþ (ppb)

10,000

0
0 200 400 600 800 1000

20,000

40,000

50,000

60,000

ƝăĶŌõ{¹
Ņ¹¼�ŌþŽ

šõĶŌõ{¹
Ņ¹¼�ŌþŽ

ĶŌõ|ÿŴ×
²Ŵsvt»2

Ōþ (ppb)

1400

1200

1000

800

600

400

200

0

0 5 10 15 20 25

Aù ³

Ōþ (ppb)

đŌþň²ã/

y=93.641xû484.71
ÿ ÿ0.99752 

10000

9000
8000

7000

6000

5000

4000

3000

2000

1000

0

0 20 40 60 80 100 120

đŌþňw~ĶŌõ|
2śĞõ{z»~�
svtvsxps�³p}ÿ
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{ƞƽƆ{ýú¸ñüó°ú³üû300(PEG)²ēĐy»sxw
PEG|ũĊþøúó¿¹xwvŻñù²³üö³ó°w1{ƞƽƆ
~Żñùx~ÕĦ²đĮw~y2

PEG�{x³y~ſ~ßĝf�²»ðüwvzº1~�}~õ
ù°ñóø´ºó�ä{100ĈO~�±þöķĠ(ſ)~þ¹¹ú
¿øûxĦzº{�txts�đù|rº~y2

þøúó¿¹{ƞƽƆ

Żñù

PEG

10

PEG|Żñù²³üö³ó°y»�±1
{ƞƽƆ�Żñù~Şƕ²ąq{�t2

PEG|Żñù²³üö³ó°
10

PEG|Żñù²³üö³ó°

PEG|Żñù²³üö³ó°y»�±1
þøúó¿¹~ÕĦ{¸»Żñù~Ĵ/²îr»2

þøúó¿¹²ŭ³p{ƞƽƆÿēĐÞƕƽŉÿ{ƞƽƆ
PEGƙħ/²¯v|\

dPEGŶo{¸»uĆÚÞƕǀĵÕ~´ñü¸

(2)ÿę ũäþøúó¿¹(PEG)~ŶoÿPEGƙħ/ý

GC-MSw\Ōþ~[Ə~{ƞþáxÿ
\~{ƞþá²nÛw�|\wŧųŽ|u
z»|\|rº~y2s¼�[Ə~{ƞþ
á~o|¸ºŻñùx~ÕĦ²ýsw´y
t�±xŝx¹¼~y2s~|\²[Ə~
{ƞþá{PEG²ēĐw1ƙħu²¯vs
xwſ~Żñùx~ÕĦ|đĮu¼1¸
ºăƀzÛŌŽ{Œuq»sx|w}»x
ŝx¹¼~y2

PEG300~TIC¿ýþø°ùð

eƶŝÿſ{ƞþ»nÛ{zq»îēù

nÛƮŇ ŧųŽ
1 [Ə{ƞþá(¿ýûôúû¹~�) 995,061
2 ÿ\{ƞþá32(¿ýûôúû¹ŭ°) 1,518,705
3 ÿ\{ƞþá34(¿ýûôúû¹ŭ~zt)ÿ¿ýûôúû¹ 1,335,686
4 [Ə{ƞþá(¿ýûôúû¹~�)ÿPEG300 1,294,356
5 ÿ\{ƞþá32(¿ýûôúû¹ŭ°)ÿPEG300 1,669,142
6 ÿ\{ƞþá34(¿ýûôúû¹ŭ~zt)ÿ¿ýûôúû¹ÿPEG300 1,719,705

¿ýûôúû¹~[Ə{ƞÿ\þ»xÿ\{ƞþ»~ǓĘ

û1~ŧųŽ|à²_u�öüúó°²ýswvt»2
û2x3~ŧųŽ�{|\xw1¸º²ôü¿Ŭǖ|ĵÕw1

ŧųŽ²ĴĐw�2
ûPEGēĐ{¸ºôü¿Ŭǖ|ĵÕw1ŧųŽ²ĴĐw�

(4,5,6)2

[ÿÿÿÿÿÿÿÿ]  TIC : 72826288 - 0

0.0E+00

2.0E+07

4.0E+07

6.0E+07

10:00 15:00 20:00 25:00 30:00 35:00R.T-->

PEG
PEG

PEG PEG PEG

PEG

PEG PEG

PEGƙħ/²¯¿zt|\
þøúó¿¹²ŭ³p{ƞƽƆÿēĐÞƕƽŉÿ

þøúó¿¹|Żñù²
³üö³ó°

{ƞƽƆ²100%xwvĩƌy»�±1ēĐÞƕǀ|200%xz»2

{ƞƽƆ

{ƞƽƆ Żñù

10

Nø|Żñù{ÕĦ

ĶûŻ{·Šy»{ƞƽƆ|Įưÿ10³5ÿ

55

þøúó¿¹

10

Ķûu¼»{ƞƽƆ�Żñù
~Şƕ²ąqzt2

10

ĶûŻ{yyv~ēĐw�{ƞƽƆ|·Šÿ10³10ÿ

{ƞƽƆ

6,4)GC-MSnÛ{zq»þøúó¿¹ŵŷ
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ƙħu{Ŷ}y»PEG�ƩzPEG300²Ŷ}w~y2PEG400ĈN�¿üù~PEG|Vǆ»ùð{ó»ǅŲñ|rº1Vǆ»ù
ð~Ʀñ²Ưxvw~v�¼|rº~y2

PEG��ÿŌ|500 ng{z»¸v{GC{ħuw~y2500 ng¸ºưztxŵŷ|ı�1įy~»xÕĦ²Ą}ýswƒŞƕ
|ox»ǅŲñ|rº~y2ħuŌ{¸ºnÛáxēĐy»PEG~ŌþxŌ|uzº~y~wtħì¿t~y2

(4) PEGƙħ/~ýý

dPEG300~¿Ěýý
a)ÿÿ(w/v)PEG²»øóþá

PEG300²1gýŌw²»øów100 mL{Ûťw~y2

b)0.1ÿ(w/v)PEG²»øóþá
a) ÿÿ(w/v)PEG²»øóþá²10]©Ĩw~y2

10]©Ĩ~ţÿ a) ÿÿ(w/v)PEG²»øóþá1 mLVÜw1²»øów10 mL{Ûť

0PEG~íĐţ1

(3)PEGƙħ/{¸»ŵŷ
{ƞƽƆpqwz�àƘƽŉþá(nÛá){²PEG²ēĐy»sxwþøúó¿¹{¸»Żñù~Ĵ/²PEG~³üö³ó°{

¸ºîpsx|w}~y2

¥ þøúó¿¹{¸»uĆÞƕǀ~đĮ
¥ ƦþĉN (Nø~ſw�ý¼ö³öŵŷxzº~y)
¥ ôü¿Ŭǖ~ĵÕ (PEG|Żñù²³üö³ó°wþöķĠ|ÕĦu¼zt�±)
¥ »ùðóW~îƛ (PEG|Żñù²³üö³ó°y»�±þøúó¿¹|Żñù{ÕĦ{zĢ¼xwvó¹zt�±)
¥ PEGƙħ/ĶŌõý{¸»ĶŌõ~šõñ~ĉN

{ƞƽƆ{ũĊþøúó¿¹xwvPEG²ēĐwĶŌõ²ŗóy»?ýwy2þøúó¿¹ĶŌõ~îēùwr»ƽƆ{ó}
y»ſ~Şƕ²ąq~{³2(p.123ƶĠ)

0PEGƙħ/{¸»¿ýþø°ùð~ǓĘţ1

PEGqìuñúóø

Ōþ ēĐŌ ħu�ÿŌ

1 mL 1 µL ÿ ÿ(w/v)PEG 50 µL 500 ng

1 mL 2 µL ÿ ÿ(w/v)PEG 25 ¿L 500 ng

1 mL
25 µL

(LVI/Ōħu)
0.1 ÿ(w/v)PEG 20 ¿L 500 ng

àƘƽŉá~ÛťŌ GCx~ħuŌ
àƘƽŉáx~PEG~ēĐŌþxēĐŌ

6,4)GC-MSnÛ{zq»þøúó¿¹ŵŷ

ÿÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿ

ÿÿÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿ ÿÿÿÿÿÿÿÿÿÿÿ

ý¸ö³öûÿ

PEGŽ

PEGǆ

PEGŽ

PEGǆ

PEGŽ

PEGǆ

PEGŽ

PEGǆ

PEGŽ

PEGǆ

PEGŽ

PEGǆ

ÿÿÿÿÿÿÿ

ÿÿÿÿÿÿÿÿ

ý¼ö³öûÿ

PEGŽ

PEGǆ

PEGŽ

PEGǆ
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ePEG300~ŶoN~ħìù

¥ PEG300²Ŷ}y»2
¥ GC{ħuy»�ÿŌ²500 ng{y»2
¥ LVI-S250Ŷ}~/Ōħu~|\�à¿cþ²290#{1¹÷úóøü¹ħu~|\�ħuŸcþ²270#{õÛy»2
¥ GC~gcà¿cþ²310#5VĈNßĝxw1¿üù~PEG²Vǆ»ùð{óuzt2
¥ à¿Ŷ}cþ~¿t»ùð²ƻĎ
¥ GC~´ó¿üõ·ü¹cþ²290#{õÛw1¿üù~PEG²´ó¿üõ·ü¹{óuzt2

/ŌħuŸÍƔLVI-S250Ŷ}f�Vǆ»ùð~ħuŸŹ{÷ü»ùð~ÍĦ²{ƞƚƀxwvt~y2/ŌħuŸw�´ó
µüø{¹»ùðx~ùu{f�|{{»�±÷ü»ùð²ÍĦy»sxwgc�Ɓ_~Vŏ»ùð~Ĭe{ƽƆ²Ō~u{v{
¹gc²�ƁwVǆ|Ɓ~»¸v{w~y(ƽƆ|»ùð{ùuu¼»~wºüöó�Ěãcþ~~~{õÛwvz}~y)2s¼
{¸ºôü¿Ŭǖ´¿üùW\ķ~Ʀþ²øŨ{w~y2

ħ1),2)0÷ü»ùðxý¹ø»ùð1

STQýw�ĶûŻŹ{ý¹ø»ùð²tq»sx²ƻĎwvt~y2´ó¿üõ·ü¹øV�»ùðºüöóà¿cþ¸ºđ�
õÛu¼vt»�±1´ó¿üõ·ü¹ƑŒw�¿üùW\ķ|»ùðÕ{Ģ¼xwvÕĦu¼»ǅŲñ|r»�±ý¹ø»ùð
²ÍĦy»sx{¸º}~Ģ¼²î~~y2ý¹ø»ùð�÷ü»ùðx\x²~²tŶ}w}~y2

w÷ü»ùð

wý¹ø»ùð

�Vǆ»ùðx~Ɩú
Vǆ»ùðx÷ü»ùðxý¹ø»ùð~Ɩú{�¼ù¹Ě~÷ü¹õ³óø³ý¿¿²}t~y2

0¸ü¸ûµ´¸ó¹Ě1
ÚŻñ·ú»½óôùúüñõüö

Õß0.250 mm ïß0.350 mm ÿu10 m

ÿCatalogNo.1010-36322ÿ

0²´¹ö³µ´¸ó¹Ě1
÷ü¹õ³óøaŹ#0.25-0.25 mm
10ģuº
ÿŹņÿGB-5010-501ÿ

   ;÷ü»ùð/ý¹ø»ùðƙ{
      }0.5 m{»óøwvŶ}w~y2

÷ü¹õ³óø³ý¿¿

÷ü»ùðÛsý¹ø»ùð

ħ/ŸƮŇ
LVI-S250/ŌħuŸÿà¿cþ²290#{õÛ

Vǆ»ùð

¿cƮŇ{ÿwvŤŚñ~r»
Vǆ»ùð²øè

ý¹ø»ùðħ2)

ÚŻñWǂv»ùð0.25 mm×0.5 M
¿üùW\ķ{¸»~¼~¯Ħîƛ~�±

àÚoþ310#ÿ5VĈNÿ
ƽƆ{¸»Ģ¼|ùŃu¼»|\�320#{õÛ
Ow»þ|�|¼´y�z»~wçħì

ºüöóoþ

´ó¿ÿõ·ÿ¹oþ
290#ĈN

´ºóWƤoþ
260#ĈN

÷ü»ùðħ1)

ÚŻñWǂv»ùð
0.25 mm×0.5 M

¿üùW\ķ
öüúó°îƛ~�±)

¹÷úóøü¹ħuŸ~|\�270#{õÛ

ƶŝſÑÿ1)Tameo OKUMURA, Journal of Environmental Chemistry, N0.5(3), pp.575-583 (1995ÿ
2)ė5ß¹,<ŗķoó}ſ~ĊƂNÌVŏý ÿGC/MSýÿ=,Ď94ÞåoœƏĳo�_�ĺÂ�_çŪƨp.33
3)ė5ß¹,<GC/MS²}t�œƏoó}ſVŏ{zq»ĶŌõ{·y»Ķİ=,Ď31Þſó}VŏŅƊ_çŪƨpp.217-222

6,4)GC-MSnÛ{zq»þøúó¿¹ŵŷ
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6,5)ÿûōƁw~ǌğ

Ƙ}(ƽƆ¿Ě)|Þƕǀ{Şƕ²þx»áö{�dWNÚô{¸»ĭº{¹ox»Ľŷ~p¹t}1eƘ}f~Vň1fÕĦ1
gûĽûňû~~ºĐw{¸»ƽƆ~Ưñzy|ŝx¹¼~y2ûĽƘ}�ƽƆ~WNW1VňûƯñ²óéy»�±s¼¹~ÿ
ęxwvŽ}wy2

ûĽƘ}~ñúóø{ttv�p.10<2,ĪmƜùù´²´¹ûĽƘ}ý=²t¯�put2

(1)Ų}(ƽƆ¿Ě){zq»ÿęţ

÷ǖ ÿęţ

õ}
ĐďVň
ñVň

f ÕĦ ķñƥñ đÞƕǀ ¼ù¹´¯�x~ÕĦîƛČēĐzy

g
ûĽûňû~

~ºĐw
Ưñ

p¹t}
đÞƕǀ

ûĽƘ}1_VqûĽßĝ

e Vň đÞƕǀ
Ŕû²û»úēĐ1ûĽƘ}1~ñîƛ1

cþ¿Čzy

ûĽƘ}1ÿû1ƌðŉƘ}1u»tzy

áö

d WNÚô ƽƆ~ĭº p¹t}

6,5)ÿûōƁw~ǌğ

ÿû_ēĐ~Þƕǀ|ÿûßēĐ~Þƕǀ¸ºđt|\�ÿûōƁw~ǌğ|ŝx¹¼~y2ÿû_ēĐ�ƽƆýŌß{{ƞƽ
Ɔ²ēĐw~y|1}t»ƽƆ|Ưñwvt�º1Ƙ}f~õ}~ŞƕzywēĐw�{ƞþá|VňwÞƕǀ|đOy»|\|
rº~y2}swƘ}f{zq»ÿęţ²r¿{vķŪw~y2

Ƙ}´ƽƆ~ßĝ{
²ħìwztxtq

zt³pzr

ÿûōƁw60ÿ~ǌğÿÿ

Þƕǀ40ÿ

ƽƆýŌ ÿû þĚ nÛ

A.ÿû_íĐ B.ÿûßíĐ C.þĚßíĐ
Þƕǀ100ÿÿ

ţxpûûû
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ÿûōƁw�Þƕǀ{Şƕ²þx»áöxwvOŎ~d<f|ŝx¹¼~y2tz¼~ōƁ²Ħçwy|ý´óø�ááVĎf
~ďxĝ~Ǔǀ(ĝ|ýĆwvt»sx)x1ĝÞ²ƟV{Ɵxvþňy»sxwy2ƥ{ew�~z3ƘÞ~ĝ²ēĐw1ƟV{
Ɵxvþň(f)wv{¹MgSO4(ǆď)²ēĐy»sxwƽ~þňÚô²ň~w1ááVĎwĝ~ǕƐ²~Ñy»sx|w}~y2
(p.14ƶĠ)

(2)ÿû{zq»ÿę

ÿĐ ¿¸óùď}2Na1.5ďĆķ 0.5 g

ûò¸ú´º 13,000 rpm, 1V

ÿĐ ď (10ÿƽƆ~�ďß) mL 

ƽƆãÜ 10 g

ðŉVö 3,500 rpm, 5V

oxv 1V

ÿĐ NaCl 1 g

ÿĐ ACN 10 ÿL

ÿĐ ¿¸óù3Na2ďĆķ 1 g

ÿĐ MgSO4(ǆď) 4 g

oxvþň 10û f

ÿûÿ(ACN|)

ÿĐ {ƞþÿ(ÿĐÞƕƽ�~|\)

f

g

d

e

f

d

e

÷ǖ ÿęţ

ãÜŌ|ưzt
(1gãÜzy)
ēĐŌ|įt ©Ĩu¼»(ÛŌŽ{Şƕ²þx») đÞƕǀ ŌtŌþw~ưŌēĐ

þÚ{ø½µó|ŭ~¼vt» ÿûþÚ(ACN)xVǆy» đÞƕǀ þÚƯö

ďēĐß~±ĉf�|ÿt ſ~Vň  đÞƕǀ f�¿Č

ď~ēĐŌÚô
þÚx~ÿĆÚƟV
ááVĎf~ďxĝ~Ǔǀ|Ư¿svw~v
pH¿ČÚƟV

đÞƕǀ ďVŭŌ~ƀŋ

ĴŌ
�ćÞÿû

(p.16~17ƶĠ)

d ÿûoý ÿû?Úô đÞƕǀ ûò¸ú´º

pH¿ČÚƟV
ĝŏŵŷÚƟV
ƽþňÚô
pH¿ČÚƟV
ĝŏŵŷÚƟV

áö

ĩŌ¹÷üó~Ŷ}

g ÿûáŌ~Úô ÿû?Úô

e ƽēĐÿ¹

f

đÞƕǀ

đÞƕǀ

d p¹t}  p¹t} WNW

e

f
     MgSO4(ǆď)ēĐ_ß

~Ɵxv~ðW
Ɵxv|ÚƟV đÞƕǀ

Ɵxv|/Ïz³p}2
ÿûsv±|ƍtzr&

6,5)ÿûōƁw~ǌğ
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6,6)þĚōƁw~ǌğ

þĚōƁwǌğy»áöxwv�ſ|þþ{ßĝu¼vtzt1~��þþ{¹þûwvtztsx|ŝx¹¼~y2

(1)þĚ{zq»ÿęţ

ÿƺţ

èōþá~þÚ~ƘÞ´Ǔǀ²Ưöy»

ßĝ?~ðtþþ²Ŷ}y»

þûþÚ~ƘÞ´Ǔǀ²Ưöy»

áö

þþx~ßĝ|ÚƟV

þþ{¹~þû|ÚƟV

6,6)þĚōƁw~ǌğ B.ÿûßíĐÞƕǀÿC.þĚßíĐÞƕǀ

þĚōƁw70ÿ~ǌğÿÿ

Þƕǀ30ÿ

ƽƆýŌ ÿû þĚ nÛ

A.ÿû_íĐ B.ÿûßíĐ C.þĚßíĐ
Þƕǀ100ÿÿ

ÿûßēĐ~Þƕǀ|þĚßēĐ~Þƕǀ¸ºđt|\�þĚōƁw~ǌğ|ŝx¹¼~y2
ţxpûûû

STQýwŶ}y»þþ{�áy»þÚ~Ǔǀ{¸»þĚŵŷ²OŎ{Św~y2ſ²ŵŷö{ßĝ
~��þûu{»{�ùŴzþÚǓǀ|rº~y2Ow1ſxñĠ~Œt�ġóV²\ƀ~ę×²Ś
y�±ſ~ÞƕǀxþĚŵŷ~ðùó¹²¿z|¹þÚǓǀ²õÛy»Ʃç|rº~y(pp.40-441
p.48ƶĠ)2

äzþÞŗo äzo� �»þÚ þÚǓǀ{¸»þĚŵŷ

ûACNǓǀ|

ǆûđƦñ�ġ~ǦƩ      đt³�ĠǦƩŵŷ/1đƦñſ~Þƕǀ|đO

¿ýýõ³û ###########(ÿÿÿÿÿÿÿÿ1ÿÿÿÿÿÿÿÿÿÿÿ)

³ü¹öýüûzy      ¿t³đƦñſÞƕĉN1�ġķ~þû~ĴĐ

############(�Ġ1ÿÿÿÿÿÿ~þû)

ûACNǓǀ|

 # ¿t³Ʀñſ|þû1þþ{ßĝu¼zt

#  đt³Ʀñſ�þþ{ßĝu¼»

####w{wŽÛþÚ~ſ|þňwvt»ǖāwď²ēĐwv
####ǎï{ACNǓǀ²Or»xđƦñſ|ú¶üðüzy{
####ÕĦwÞƕǀ|đOy»

û²»øóǓ|

#  đt³¿Ʀñſ~ÞƕǀđO  (ÿÿÿÿÿÿ1ÿÿÿÿÿÿÿÿzy)

     ¿t³�ªŔþû~ǅŲñ

û¾ŔŌþ|

     đt³Ŕñſ~Þƕǀ|đO  (ÿÿÿÿÿÿÿÿ1ÿÿÿÿÿÿzy)

     ¿t³Ŕñ�ġ~þû

ûøû¸óǓ|

     đt³ČŧĉĿſ~ÞƕǀđO

     ¿t³ČŧĉĿ�ġķ~þû

Ʀñ
ö´ºóŨû

ţ)PSA

ÿÿÿÿ-ÿÿÿÿÿá

¾ŔŭŽACN

ÿÿÿÿ-ÿÿÿÿ-ÿÿÿÿ

ǆƦñ
ţ)C18

ČŧĉĿ�ġǦƩ

ACNÿď

ACNÿď

ǆƦñ
ţ)C18
    PBX

ČŧĉĿ
ţ)GCK

ſßĝ

�ªŔǦƩ
´ºóñ�ġķǦƩ

(2)0ƶŝ1STQýwŶoy»þÚǓǀ~þĚŵŷ

þĚw~ý¹�þþ{¹û
v÷vzt~{zrþ

ßĝu¼z{ǌ¼vts�
ǅŲñ²r»zr2

þÚǓǀ{�s³zÌĔ
|rs�³p}2
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7, ûôÏƆ-1
þþÿû~ľĺ

1ÿþþ»üøúó¸~ľoözŶto

2ÿSmart-SPE~ƘÞ

3ÿäzþþ»üøúó¸~Ŷto

ÿ1ÿǆƦñ»ùð C18

ÿ2ÿ´ºóŨû»ùð

ÿ3ÿ°ùõ±´ø»üüó»ùð

97

}g/q}g

´ºóîû

³ó÷³
·÷ûó°

ßc/þû

pKa LogPow

tt²´sv»þþÿûpq
yġnwvsvġ¿¼�¹q

·sx¯þ|ztzr2

þ



7,1ÿþþ»üøúó¸~ľoözŶtý

dƽƆ²èōwvþöķĠ²þþ»üøúó¸{ßĝu{1�ġóV²�Ƥu{~y2
eßĝu{�rxþÚ´ď²�áw1þþ»üøúó¸²Ũmw~y2

s~x}þöķĠ�þþ»üøúó¸{ßĝu¼�~~w�ġóV|�Ƥw~y2
fþÚ²�áw1þöķĠ²þþ»üøúó¸{¹þûwvÞƕw~y2
gßĝŹw�þöķĠ²þþ»üøúó¸wŌ~y»sx|w}~y2

dƽƆ²èōwv�ġóV²þþ»üøúó¸{ßĝu{þöķĠ²�Ƥu{~y2
eþÚ²�áwvþþ»üøúó¸{ósvt�þöķĠ²Þƕw~y2

þöķĠ

�ġóV

ƽƆ

þþ

þöķĠ��Ƥw~y2
(Þƕ)

þöķĠ�þþ»üø
úó¸{ßĝu¼~y2

e łm

dwóƳ~��ßĝu¼
vt��ġóV²Ũtǌ
w~y(ßì)2

þÚ~��ď

þöķĠ|þû
u¼~y(Þƕ)2

f þû

þÚ

�ġóV�þþ»üø
úó¸{ßĝu¼~y2

d è÷[�»]

d è÷[ßĝ]

þþ

ƽƆ

�ġóV��Ƥw~y(ßì)2

þöķĠ�þþ{
ßĝu¼�~~

³ó÷³·÷ûó°x�Ŷ}_~þþ»üøúó¸{þÚ²�áwvU{Č²ï¹wƓŲľ²ŻñWu{»sxwy2ľoözǌ
¼�þÚ²�áwvþþ²Ũmw�rxƽƆþáx\xĤó~þÚ²�áwvþþ²ŻñWu{~y2³ó÷³·÷ûó°ß�Żñ
Wǖā²ßt�±�áw�á²ưwówþþ²~õu{zt¸v{w~y2

7,1)þþ»üøúó¸~ľoözŶtý

þþ»üøúó¸�~z³ó÷³·÷ûó°²¯tU{Č~ƓŲľ²ŻñWu{v{¹ƽƆ²èōw~y2ƽƆ~èō{�<�Ƥ
Ź=x<ßĝŹ=~Ŷto|rº~y2

þÚ

þþ»üøúó¸{ósvt
�þöķĠ²Þƕw~y2

e �»

dþÚ²�áwvþþ²Ũmw~y2
eƽƆþáx\xĤó~²~²�áwŻñWw~y2
f~õu{zt¸vá²Ą}}¹z{ưwów~y2

þÚ

d łm

þþ

þþ²Ũmw~y2

Ũm

e ŻñW
ƽƆþáx\xĤó

þþ²ï¹wƓŲľ²
ŻñWu{~y2

ŻñW

ŻñWw�þþ²~õ
u{zt�±þá²ư

wów~y2

f~õu{zt

ŻñW

C18zy·ú»²ûǗ_~þþw�U{
Č~}_Õø{r»ƓŲľ²ŻñWu{»
�±}_Õø~wáwǍ�yƩç|rº~
y2w{wď�t}zº}_Õø~wuº
ĺ±~zt~wàĚ{þÚ²ǌwv}_Õ
ø~wá²Ǎ�wƓŲľ²ŻñWu{~y2

ýúþüǢU{Čw�³ó÷³·÷ûó
°zwr»t�~õwv²Ŷ}ǅŲz²~
²rº~y2

Ōsvzsvÿ

þá

(2)ƽƆè÷ÿ�ƤŹ

(1)³ó÷³·÷ûó°

(3)ƽƆè÷ÿßĝŹ
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Smart-SPE·úüº{�ĈO~ƘÞ|rº~y2s~vqSTQýwŶ}y»äzþþ»üøúó¸{ttv}~Ŷto²
pp.100-117wġnw~y2

þþ Ʀñ ŽÛþÚ V[Ɯ ďx~þňþ üùÿ#ÿ
C18  đ  n-ø½µó  CH3ÿCH)3 0.013ÿ/L(20#ÿ 69
PBX  øû¸ó  C6H5CH3 0.47ÿ/Lÿ20#ÿ 111

 ùó¼ó  C6H6 1.8ÿ/Lÿ15#ÿ 80
 ¿ýýûûð  CHC13 8ÿ/Lÿ20#ÿ 61
 ¸¿ýýñ¿ó  CHC12 13ÿ/Lÿ20#ÿ 40
 óŔ¸ñû  CH3COOC2H5 83ÿ/Lÿ20#ÿ 77
 ²»øó  CH3COCH3 ǅþ 57

PSA  ²»øûøúû  CH3CN ǅþ 82
NH2  ñ¿þüû  CH3OH ǅþ 65
SI  ¿  ď  H2O ÿ 100

0ƶŝÏƆÿþþU{vxŽÛþÚ~Ʀñ1

7,2)Smart-SPE~ƘÞ

7,2ÿ Smart-SPE~ƘÞ
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ǆƦñ»ùð~ïØöz²~{C18|rº~y2C18�·ú»²ûǗ_
{ƓŲľxwvº¿¿÷·ûľ(C18H37)|tt�þþw1}~Ľ}ć~
įu{¹ƥďñ|ð�ǆƦñþÆŗ}²Św~y2

s~¶w�¿{º´yu²Ħěwù�öwztØø´�
Ĺw�Øø²wvt»|\|rº~y|t�b�put2

7,3)äzþþ»üøúó¸~Ŷtý

ǆƦñþÆŗ}x�ǆƦñ~ķĠ\ƪ|V[�?~Ntwr»õ±ó÷ûÿüû¹?{¸svĄ}\vsxwy2C18~ƓŲľw
r»º¿¿÷·ûľ�C18H37xĽ}ć|į�ǆƦñwy2ss{ýzyǆƦñ~ķĠ|�»xĊ��\ƪ|Ą}\tý|C18{ß
ĝu¼~y2s~ŗ}�ƥ{Ʀñ~¿tŕĮOw}~ŵ?²~Ñw~y2

dǆƦñþÞŗox�
º¿¿÷·ûľ

C18H37

Si

7,3)(1)ǆƦñ»ùð C18

ǆƦñ»ùð
C18

º¿¿÷·ûľ

ã/

ǆƦñþÞŗo~´ñü¸

õ±ó÷ûÿüû¹?

ǆƦñ~Ċ��\ƪ

Si

·ú»²û
Ǘ_

ƓŲľÿº¿¿÷·ûľ ýÿ¹ö²úóŔ

º¿¿÷·ûľ

ý

ý

õ±ó÷ûÿüû¹?

õ±ó÷ûÿüû¹?

ǆƦñ~ä��\ƪ|�st�
ǆƦñþÆŗ}x�

ď{þq»{ý{þ
q»{svŝx»x
¿{º´yt}2

oē{u»_{ûûû

Ʀñ1ǆƦñx�ďxý~yq¹{þq´yt{²Øw�²~wy2

;¿{º´y�y»�±�Ĺw�Øø{wvt~y2

ǆƦñ r ƥďñ ûûû ý{w{xqzt

đƦñ ûûû ý{þq´yt

oƦñ ûûû ď1ý~yq¹{²þq»

ÚƦñ r   Ɖďñ ûûû ď{þq´yt
(Ʀñ) (ď{w{þqzt)Ʀñ|Út

Ʀñ|đt

~�ķĠ~Ʀñ1ǆƦñ~Ɓþ²Śy²~xwvƥďñ~Ĩ{wr»<logPow=|rº~y2logPow�C18²Ŷ}y»
NwĦçzç}~Ntwy2Æ}�p.103<7,3)(1)gǆƦñ~Ĩ{ LogPow=²t¯�put2
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þþ�þöķĠÛs�ġóV~yq¹x²þÆŗ}w~
y|1ssw�¿{º´y�y»�±þþxþöķĠx
~þÆŗ}xwvġnwvt~y2eǆƦñ»ùð C18~Ŷtý

C18�ǆƦñpw1þöķĠ²Ʀñ�~
~sv»{¹áþ~Ʀñ{¸svþöķ
Ġ�þþ~o{t�{áþ~o{t�{

]ŉw~¸to²ø³w»³p}2

xwü
ķĠsváþxþþ~�²
¯s�º÷�ºwv»³p

0è÷ûßĝ1

0þû1

ƽƆ(OŎ´ñü¸w�ď)²èōy»xþöķĠ�áþxþþ²¯s�º÷�ºwz|¹þþxáþx~ƳƬǓ|NÛ~Ž{Œ
utvt}~y2s¼²VĎxtt~y2¯s�º÷�ºy»owþöķĠ�¯VxĊ�C18xN´{t»o|]ŉw|¸t�±
C18w~íƬf�|ÿ�zº~y2Noáþ{Ķ×w�þöķĠ�áþxñĠ|Ĩv�±]ŉw|r~º¸�z�íƬf�|ÿ�
zº~�þþx¯s�º÷�ºwvûûûxtv~²~ºĐwþöķĠ�þþ{ßĝu¼~y2

s~ōƁ�èōy»þá~Ʀñ|¿q¼p¿t{yŵŷö{¯¿¼~y2áþ~Ʀñ|¿�z»{yǆƦñwr»þöķĠ�á
þ¸º²þþ~o|]ŉw|¸�þþ~íƬf�|ÿ�z»{¹wy2

þþ{²»øûøúû²ǌyxßĝu¼vt�þöķĠ�~�þþxáþ~�w¯s�º÷�º²~ºĐw~y2Îþ�þþ¸º
²áþ~o|]ŉw|¸t~wáþw~íƬf�|ÿ�zºáþxx²{Ķ×wvþûu¼~y2
s~¸v{ǆƦñþþw�áþ~Ʀñ²Ưx»sx|ý´óøwy2

7,3)äzþþ»üøúó¸~Ŷtý

þöķĠ

ǆƦñ»ùð C18~Ŷtý~´ñü¸

¯s�º÷�ºwz|¹þö
ķĠ�]ŉw~¸tþþ{í
Ƭy»f�|ÿ�z»2

»þ

ǆƦñ»ùð
C18

ď;

è÷ ßĝ

¯s�º÷�ºwz|¹þö
ķĠ�Îþ�²»øûøúû
~o|]ŉw|¸�zº}q
¹{íƬy»f�|ÿ�zº
þûu¼»2

þû
»þ

ACN

þöķĠ|þþ{ßĝu¼
�ǖā

Ìs�ºg�º Ìs�ºg�º

þûy»x}�»þ~Ʀñ²Ưx¸vÿ

;ssw�ǆƦñþÆŗ}²¿{º´y�y»�±à²ŵŷ|Ø¼»ď²èōw�|\²ţ{wvt~y2
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Plus³ňġw
÷ù¹²ûõ±

ACN-ď(9/1)~¸v{ď|u»xACN{Ǔyáþ~Ʀñ|ưw¿�zº~
y2ſ�ď|ưwusv²ACN-ď(9/1) ~o|]ŉw|¸t~wáþx
N´{ǌ¼vt}~y2

C18

ſ

ý
ACN-ď
(9/1)

w{wý~o{�áþ|ACNz¹N´{tv]ŉw
|¸txūsvtv²10ÿď|u»xC18~o|]ŉ
w|¸txūv²~|rº~y2s~¸v{ď~Ǔǀ
²¿�y»sxwưww²į�~ý²C18{ßĝwv
ǦƩy»sx|w}~y2

f STQý{zq»C18~Ŷtý

7,3)äzþþ»üøúó¸~Ŷtý

STQ-GC-BýxLCý{zq»C18~Ŷto²�v�~w·v2ǌyþá~Ʀñ{¸ºþöķĠ²�Ƥu{�ºßĝu{�ºwv
t~y2

ĈOĜu

�ÿ ACN-ď(9/1) 

ÿĐ 10%NaClďþÿ

¬÷[�ÿ] ÿûÿ(ACN|)

Smart-SPE C18-50¿ÿþý

ǌûÿ

Smart-SPE C18-50¿ÿßĝ

�m ď

GC-Bý(¯×)õýü p.36¸ºǟǬ

ǌûá{NaClďþá²Đxv
C18{ǌy

ûďēĐ{¸ºƦñ|¿�z»
ûNaCl{¸»ĝŏŵŷ

³
ſ�C18xt»o|]ŉw|

¸t
³

C18{ßĝ

Plus³ňġw
÷ù¹²ûõ±

C18{ACN²ǌy

³

ACNxt»
o|]ŉw

|¸t
³

ACNxx²
{ǌ¼vt�

C18xt»
o|]ŉw

|¸t
³

C18{ßĝ
u¼»

ſ ǆƦñ�×óV

Plus³ňġw
÷ù¹²ûõ±

ňġdx\ƀ{ACN-ď(8/2)~|\²ď|u»~w
áþ~Ʀñ|¿�zº~y2ſ�ď|usvtv²
ACN-ď(8/2) ~o|]ŉw|¸t~wáþxN´{ǌ
¼vt}~y2Noď~Ǔǀ|¿�z»xC18xN´
{t»o²Ũ°�ġóV|Ĵxvt}~y2

C18-50 ¿

ſ

ACN

ýA�Ĭ{Ŷ}w�C18-50 ¿wßĝu¼~w�|
ýB�}~x}�ACNxN´{t»o|]ŉw|¸
{s�~wACNxx²{ǌ¼v}~w�2w{wACN-
ď(8/2)w�C18xN´{t»o|]ŉw|¸�z»�
±C18-30 ¿{ßĝu¼ǦƩy»sx|w}~y(p.38
ƶĠ)2

C18-30 ¿

ſ

ACN-ď
(8/2)

ýA

ýB

ýB

�ÿ 2 %¾ù�ŽACN

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď(8/2) 

¬÷[�ÿ] ÿûÿ(ACN|)

ÿĐ ď

Smart-SPE C18-50¿ÿþý

ǌûÿ

Smart-SPE C18-30¿ÿþý

ĈOĜu

Plus³ňġw
÷ù¹²ûõ±

LCý(¯×)õýü p.46¸ºǟǬ

C18{ACN²ǌy

³

ACNxt»
o|]ŉw

|¸t
³

ACNxx²
{ǌ¼vt�

C18xt»
o|]ŉw

|¸t
³

C18{ßĝ
u¼»

ſ ǆƦñ�×óV
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LogPow²¿¼pďxý~ysq{þ
q´yt{þå{z»}2

ķĠ~ƥďñ²ØyĨ{xwv<º¿¿þüû/ďVĎƄć Pow=|rº~y2þþÿûw�þöķĠ1áþ1þþ~þÿözƦ
ñ~·Ƅ{¸ºǆƦñþÆŗ}~ę×|Ư¿»�±s~Ƅć�Ħçzç}~Ntwy2

gǆƦñ~Ĩ{ LogPow

LogPow�Ž|/}txď{þq{��1_utxď{þq´ytsx²Św~y2
LogPow~Ž|<1=/}�z»xď¸º²º¿¿þüû{10]į�þqvt»sx²Św~y2

º¿¿þüûx�Ľ}ć8~�ªïNŔ²û³üû~ĭéw1 <º¿¿þüû/ďVĎƄć={�s~o~1-º¿¿þü
û|đ}u¼~y2º¿¿þüû�²û³üû~«�wy|ď{�þq~{³2

01-º¿¿þüû1

MFÿC8H18O
MW:130.2
ďx~þňþÿþqzt

oē{u»_{ûûû

0LogPow~¿ý1

LogPowx�þ

º¿¿þüû/ďVĎƄć(Octanol Water Partition Coefficient ÿPow)x�º¿¿þüûxď~2t~þÚ|o{r»ķĠ²Đ
xvČéǖā{zs�x}~º¿¿þüû|~Ōþxď|~ŌþǓ²Øw�²~wy2N®ö{�ÿć²}tv<LogPow=wØ
w~y2

LogPow = Log10
ďoŌþ(Cw)

º¿¿þüûoŌþ(Co)
=Pow

ďoŌþ(Cw)

º¿¿þüûoŌþ(Co)

ķĠíĐ ¯s�º÷�º Čéǖā

ď|

º¿¿þüû| Co
(º¿¿þüûo~Ōþ)

Cw
(ďo~Ōþ)

LogPow =Log1010-1 =-1 

ÚƦñ

º¿¿þüûoŌþ|ÿ
ďoŌþ|10~|\
(ď{į�þqvt»)

Cw
Co = = 10-1

10
1

Pow = 

LogPow =Log10103 =3 

Cw
Co = = 103

1Pow = 

º¿¿þüûoŌþ|1000
ďoŌþ|1~|\

(º¿¿þüû{ď~ǐ]þqvt»)
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oƦñ

LogPow =Log10106 =6 

Cw
Co = = 106

1Pow = 

º¿¿þüûoŌþ|1000000
ďoŌþ|1~|\

(º¿¿þüû{ď~100è]þqvt»)

106

ÿćØŎ

đƦñ

;ĈOÿßN1-º¿¿þüû²<º¿¿þüû=xØŎw~y2

º¿¿þüû�ď{þq
zt{¹ý��tz²~

p}2

C18²Ŷvx}�LogPow²¿yvzsv!

;Ʀñ~VÞ�þåwy2

7,3)äzþþ»üøúó¸~Ŷtý
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OŎ{ſ~LogPow~Nţ²Św~y2STQýw�ſ~Ʀñ{ƺxvGCBýxLCýwÿƺwvt~y2LogPow~/}tſ
�đƦñwď{þq{�t�±GC-MSwnÛy»sx²_Ř{GC-Býw_ǂvw~y2NoLogPow~_utſ�ď{þq´yt
�±LC-MS/MSwnÛy»sx²_Ř{LCýw_ǂvw~y(p.32ƶĠ)2s~¸v{LogPow{ƺx�_ǂv²¯vsxwGC-Býw
�Oƽ~A~¿ƦñķĠ²1LCýw�OƽB~đƦñķĠ²ǦƩw1þĚŵŷ²¿±»sx|w}~y2

qz�{°úûµüø~¸v{LogPow|-3x_ut¸vzſ�ßĆ{Ʀñ|¿�NÌVŏ{�Úĉ}wrºģƎVŏ²y»Ʃ
ç|rº~y(p.60ƶĠ)2

0ƶŝÿſ~LogPow1

logPow / logPow /

ÚƦñ đƦñ

B đƦñķĠ

ñ
¿
ÿ
ù
û
¹

-4      -3      -2       -1        0      1        2       3        4        5       6        7        8            

GC-Bý

LCý

8.2
·
ù
õ
û
º
õ
·
ó

¸
¿
ý
û
ü
¹

7.05
¸
ø
õ
·
ó
÷
ý
ó
¿
¹

1.9
ø
ú
ñ
³
ú
¾
ü
û

3.29
¸
ñ
ø
ò
û
õ

2.63
²
»
õ
·
ü
ø

-0.89 -0.8-3.2
°
ú
û
µ
ü
ø

A ¿ƦñķĠ

7,3)äzþþ»üøúó¸~Ŷtý
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7,3)äzþþ»üøúó¸~Ŷtý

þþ{�þÆŗ}y»ķĠ~Ō²à/ú{ßĝw}»Ō<ßĝťŌ=|rº1C18w�þþĦŌ~}ÿÿxu¼vt~y2ùŴz
þþÿû²¯v{�ßĝťŌ²ƌxzt¸v{ƽƆ²èōy»Ʃç|rº~y2þþ�þöķĠx�ġóV~ƇƎ�w}zt�±�
ġóV~Nø²ßĝu¼»|\|rº~y2�ġóV|įtƽƆw�ºüðüõýüwzt¸vU{Ō²ŝ¼y»sx|/Ŵwy2

´ºóŨû»ùð~ßĝťŌ{ttv�p.115²t¯�put2

dßĝťŌ

s³zsx{z¹zt¸
v{U{Ō²ŝ¼wvz

�sx²/Ïp}2

ƥ{œƏ~Vŏw�þö
ķĠ{Ǔyv�ġóV|

įt{¹}2

²vĝvzt¸ÿÿ
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´ºóŨû»ùðx�÷ù¹~��þ´ú¹{�Ĳw�ƓŲľ²ĝt
þþwy2ƓŲľ~ƘÞ{¸ºö´ºóŨû»ùðx�´ºóŨû»ù
ð|rº~y2

7,3)(2)´ºóŨû»ùð

+xw�st�~�´ñü¸
|o}´yt}2

´ºóŨûþÆŗ}x�ƓŲľ~´ºó|ƽƆo~Ǝ~´ºó{Ɣ}û¿»sxwy|1s~¶w��Ĳw�ƓŲľxƽ
Ɔo~�Ĳw�ķĠ|Ĳööz?wĄ}Ƒq\vsxxwvġnw~y2

d´ºóŨû»ùð~þÞŗox�

0ö´ºóŨû»ùð1

´ñü¸²ðö´ºóŨû»ùðwr»SAX(Strong Anion Exchange)²ţ{ġnw~y2

ö´ºóŨû»ùð{�÷ù¹{�Ĳw�ƓŲľ|ttvt~y2ss{þ´ú¹{�Ĳw�ķĠ|�»x÷ù¹xþ´ú¹~Ĳ
ööĄ}\twþþ{ßĝu¼~y2

¥ö´ºóŨû»ùðÿƓŲľ|÷ù¹{�Ĳwvtv
þ´ú¹{�Ĳw�ķĠ²ßĝy»

¥�´ºóŨû»ùðÿƓŲľ|þ´ú¹{�Ĳwvtv
÷ù¹{�Ĳw�ķĠ²ßĝy»

ö´ºóŨû
»ùð
SAX

ã/

ƓŲľ
ÿ

ĲööĄ}\t

CH2CH2CH2N-(CH3)3

�ªù
ÿ

ÿ
RCOO-

ÿ
ƓŲľÿøúññû²ÿþ÷ýôû ňǆw��ªŔ

ƓŲľ
ÿ

�ªù
ÿ

ĲööĄ}\t

ĲööĄ}\t

ö´ºóŨû»ùð(SAX)w~´ñü¸

SAX~ƓŲľwr»øúññû²ÿþ÷ýôû{�Ďƃǣ²ÿó|rºpH{ÿóu¼zĆ{÷ù¹{�Ĳwvt~y(p.108ƶĠ)2
}s{�ªŔ~¸v{þ´ú¹{�Ĳw�ķĠ|�»xĲöö{Ą}\tþþ{ßĝu¼~y2

Ċ�¸vzìǉw
Ŷsv»{z2

÷ù¹{�Ĳ r �´ºó
þ´ú¹{�Ĳ r ö´ºó

ňǆ r �Ĳ r ´ºóW

ÿ{�Ĳw�ƓŲľ{{�Ĳw�ķĠ|�st�

ö´ºóŨû»ùðwýssvt»sx

»ùð~Ĺé~ö/��ƓŲ
ľx³z�vßĝy»ķĠ
~´ºó~ö/�~sxp{

¹ö²Ƒqv}ÿ

7,3)äzþþ»üøúó¸~Ŷtý

·ú»²û
Ǘ_

Si

s~¶w�¿{º´yu²Ħěwù�öwztØø´�
Ĺw�Øø²wvt»|\|rº~y|t�b�put2
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�´ºóŨû»ùð²ö´º
óŨû»ùðx\xp}2+
xw�st�~�´ñü¸

|o}´yt¸2

0ÿ´ºóŨû»ùð1

´ñü¸²�´ºóŨû»ùðwr»SCX(Strong Cation Exchange))²ţ{ġnw~y2

�´ºóŨû»ùð{�þ´ú¹{�Ĳw�ƓŲľ|ttvt~y2ss{÷ù¹{�Ĳw�ķĠ|�»x÷ù¹xþ´ú¹~Ĳ
ööĄ}\twþþ{ßĝu¼~y2

SCX{�ǆƦñþÆŗ}²rº~y|ssw�´ºóŨ
ûŗ}{Ħþwvġnw~y2

ÿ´ºóŨû»ùð(SCX)w~´ñü¸

SCX~ƓŲľwr»÷ýôûùó¼ó¹ûûûû{��Ĳw�¹
ûûľ(SO3

ÿ)|rºs~øV|þ´ú¹{�Ĳwvt~y2}s{
þù»´ø°úüó~¸vz÷ù¹{�Ĳw�ķĠ|�»xĲöö
{Ą}\tþþ{ßĝu¼~y2

7,3)äzþþ»üøúó¸~Ŷtý

 {�Ĳw�ƓŲľ{ÿ{�Ĳw�ķĠ|�st�

�´ºóŨû»ùðwýssvt»sx

ÿ´ºóŨû
»ùð
SCX

ã/

ƓŲľ
ÿ

ĲööĄ}\t

ƓŲľÿ÷ýôûùó¼ó¹ûûûû �Ĳw�MG

ĲööĄ}\t

ĲööĄ}\t

·ú»²û
Ǘ_

Si

ÿ
MG

ÿ
CH2CH2CH2 SO3

-

Hÿ

ÿÿ

MGÿþù»´ø°úüó

ƓŲľ
ÿ

ÿ
MG
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e´ºóŨû»ùð~Ŷtý

´ºóŨû»ùð~þÆŗ}|ýs»�±{�Ĭƥw�¸v{þþ~ƓŲľxþöķĠ~Ƨ�|�Ĳwvt»Ʃç|rº~y2

ö´ºóŨû»ùðÿþþ�÷ù¹{1þöķĠ²þ´ú¹{�Ĳ
�´ºóŨû»ùðÿþþ�þ´ú¹{1þöķĠ²÷ù¹{�Ĳ

ƓŲľ´þöķĠ²�Ĳu{»{�}¼¹~pKa{ľu}�áy»þá~pH²¿Čy»Ʃç|rº~y2pKa�´ºóŨû»
ùð²Ŷ}y»ĸ~Ħçzç}~Ntwy2Æ}�ĈO~<oē{u»_{ûûûd=xp.113<7,3)fňǆ~Ĩ{ ŔňǆĆć
Ka=²t¯�put2

oē{u»_{ûûûd

þþ´þöķĠ|�Ĳy»/wzt(rňǆ/ßňǆ)�áþ~pH{·Ƅw~y2}swĦç{z»~|<pKa=wy2pKa�
}ŜV|ňǆwvt»pH²Św~y(p.113ƶĠ)2

ssw�~zþþ~ňǆ/ßňǆ{ttv�v�~w·v2

´ºóŨû»ùð{�ö´ºóŨû»ùðx�´ºóŨû»ùð|rº1u¹{ƓŲľ~ƘÞ{¸ºð´ºóŨû»ùðx½´
ºóŨû»ùð{Vq¹¼~y2ð´ºóŨû»ùð�pKa|z�pH{·Ƅz�Ć{ňǆwvt~y2No½´ºóŨû»ùð�
pH{¸svňǆ/ßňǆ~ǖā|Ư¿º~y2

ð´ºóŨû»ùð ţ)SAX1SCX

pH
1 ÿ 14

Ć{ňǆ

�ö´ºóŨû»ùð ţ)NH2 pKa9.8 NH2~Æ}�p.109<oē{u»_{ûûûe=²t¯�put2

pH
1 7.8 9.8 11.8 14

{|100ÿňǆ 50ÿňǆ {|100ÿßňǆ

´ºóŨû»ùð

ö´ºóŨû»ùð

�´ºóŨû»ùð

ð�´ºóŨû»ùð

½�´ºóŨû»ùð

½ö´ºóŨû»ùð

ðö´ºóŨû»ùð

ûûûpKazw1pH{·Ƅz�Ć{ňǆ

ûûûpKarº1pH{¸ºňǆ/ßňǆ~ǖā|Ư¿»

ûûûpKarº1pH{¸ºňǆ/ßňǆ~ǖā|Ư¿»

ûûûpKazw1pH{·Ƅz�Ć{ňǆ

7,3)äzþþ»üøúó¸~Ŷtý
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oē{u»_{ûûûe

NH2~ƓŲľwr»²ÿþ÷ýôû~pKa�9.8wrºpH9.8w�}50ÿ~²ÿþ÷ýôû|ňǆw÷ù¹{�Ĳwvt
~y2No�ªŔ~pKa²4.8xy»xpH4.8w�}50ÿ~�ªŔ|ňǆwþ´ú¹{�Ĳwvt~y2�ªŔ²NH2{ß
ĝu{»{�Ƨ�x²{|yv²ňǆǖā{y»Ʃç|rº~y2pKa~Ž{¹pH|<2=Ưöu¼»x{|ňǆ~��{
|ßňǆ~ǖā{zº~y(p.113ƶĠ)2

s~ţw�NH2~pKa�9.8wy{¹}s{¹pH²2đ�w7.8{y»x{|100ÿňǆǖā{zº~y2�ªŔ~pKa�
4.8wy{¹}s{¹pH²2¿�w6.8{z»x{|100ÿňǆǖā{zº~y2t~ºáþ~pH²6.8<7.8{¿Čy»x
NH2²�ªŔ²{|100ÿňǆw�ǖā{zºþÆŗ}{¸º�ªŔ|NH2{ßĝu¼~y2

�ªŔÿR-COOH
pKa = 4.8  (pH4.8w50%ňǆÿ

R-COOH R-COO ÿ H
ü ÿ

½ö´ºóŨûŗ}
þþÿNH2ÿ²ÿþ÷ýôûÿ
pKa=9.8ÿpH9.8w50%ňǆÿ

-Si-CH2CH2CH2NH2-Si-CH2CH2CH2NH3

ÿ

�ªŔ~þ´ú¹xNH2~÷ù¹|Ą}\v
¸v{Ƨ�²{|ňǆǖā{y»

pH
1 2.8                  4.8 6.8             7.8                  9.8 11.8                        14

Ƨ�{|
100%ňǆ
þþ{ßĝ

R-COOH
50%ňǆ

NH2
ßňǆ

R-COOH
ßňǆ

NH2
50%ňǆ

�ªŔ~pKa NH2~pKa

ś{½ö´ºóŨû»ùðwr»NH2(²ÿþ÷ýôû)x�ªŔ(R-COOH)²ţ{þþxþöķĠ~ňǆ/ßňǆ~·Ƅ²
�v�~w·v2

Ůÿ{áþ~pH²2.8ĈO{¿Čy»x�ªŔ�ßňǆǖā{zºNH2{¹þûu¼~y2~�áþ~pH²11.8ĈN{
¿Čw�|\�NH2|ßňǆǖā{zº�ªŔ�þûu¼~y2pKa²²t½´ºóŨû»ùð~|\�þöķĠ~��þ
þ~yq¹{²ßňǆǖā{y»sxwþöķĠ²þûw~y2

´ºóŨû»ùð²Ŷvx}�pKa²¿yvzsv!

pH
1 2.8                  4.8 6.8             7.8                  9.8 11.8                        14

{|
100%ňǆ

R-COOH
50%ňǆ

NH2
ßňǆ

R-COOH
ßňǆ

NH2
50%ňǆ

�ªŔ~pKa NH2~pKa

R-COOH -Si-CH2CH2CH2NH2

�ªù{|
100%ßňǆ

þû

NH2{|
100%ßňǆ

þû

7,3)äzþþ»üøúó¸~Ŷtý
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ţxpþöķĠ²ŔñķĠxy»xoñþáow�ňǆwvþ´ú¹{�Ĳwvt~y2s~ǖāwèōy»xþöķĠ|þ
þ{ßĝu¼~y2ś{Ŕñ~þá²�áy»xŔñķĠ�ßňǆǖā{zº�Ĳwz�z»�±þþ{¹ǆ¼þûu¼~y2
´ºóŨû»ùðw�s~¸v{áþ~pH²Ưöy»sx|ý´óøwy2

wö´ºóŨû»ùðŶtý

÷ù¹{�Ĳwvt»þþ{þ´ú¹{�Ĳu{�þöķĠ²�áw~y2

7,3)äzþþ»üøúó¸~Ŷtý

þþ�þöķĠÛs�ġóV~yq¹x²þÆŗ}w~
y|1ssw�¿{º´y�y»�±þþxþöķĠx
~þÆŗ}xwvġnwvt~y2

ö´ºóŨû»ùð~Ŷtý~´ñü¸ (þöķĠ|ùñķĠ~|\ÿ

þöķĠ

ÿ ƓŲľ

þ´ú¹{�Ĳw�þöķĠ
|÷ù¹{�Ĳwvt»þþ
{Ą}Ƒq¹¼»2

»þ

ö´ºóŨû
»ùð

ÿÿ

ÿ

ÿÿ

ÿ

oñ

è÷
oñ~þá²ǌy
ŔñķĠňǆ³�Ĳ

ßĝ
÷ù¹-þ´ú¹~þÆŗ

}wþþx�st�

þöķĠ|ßňǆ{zº�Ĳ
wzt~wþþ{¹ǆ¼»2

þû
Ŕñ~þá²ǌy
ŔñķĠßňǆ³�Ĳwzt»þ

ÿ

ÿ

ÿ

ùñ

þöķĠ|ö´ºóŨû»
ùð{ßĝu¼�ǖā

ÿÿ

ÿ

ÿÿ
ÿ

ö´ºóŨû
»ùð

ö´ºóŨû
»ùð

þûy»x}�»þ~pH²Ưx¸vÿ

0´ñü¸1
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0STQý{zq»ö´ºóŨû»ùð~Ŷtý1

ÿPSA(Primary-Secondary Amine)ÿ
ŗ}ÿ½ö´ºóŨû
pKaÿ10.1110.9

STQ-LCý{zq»½ö´ºóŨû»ùðPSA~Ŷto²�v�~w·v2ǌyþá~pH²Ưö<y»sxwþöķĠ²ßĝu
{�ºþûu{�ºwvt~y2

ÿùñķĠÿ
R-COO-+ H+�ªŔÿ�ġóVÿÿpKa4.8

Cl OCH
2
CO

2
H4-CPAÿſ)ÿ pKa3.56

�ÿ 2 %¾ù�ŽACN(pH2)

Smart-SPE PSA-30¿ÿþý

�ÿ ACN-ď

¬÷[�ÿ] ÿûÿ(ACN|)

ÿĐ ď

Ûť

Smart-SPE C18-50¿ÿþý

ǌûÿ

Smart-SPE C18-30¿ÿþý

LCý(ë×)õýü p.46¸º 0ßĝ1 PSA�ä{�ªŔǦƩþöwŶ}w~y2
ÿûá(oñ:ăƀ{�ìčŔñ¸º)²ǌy

³
�ªŔ�ňǆwvþ´ú¹{1PSA�ňǆwv÷ù¹{�Ĳ

³
�ªŔ�PSA{ÕĦ(ßĝ)

w{w4-CPA~¸vzŔñſ²\ƀ{ňǆwvPSA{ßĝu¼~y2

0þû1
ŔñþÚ(2ÿ¾ŔŭŽACN)²ǌy

³
ÿ-CPA�ßňǆ{zº�Ĳwz�z»

³
4-CPA�PSA{¹þû

R-COOH

�ªŔÿ�ġóV pKa:4.8ÿ

PSA
Si-CH2CH2CH2NHCH2CH2NH2ÿÿ

4-CPAÿſ pKa:3.56ÿ

PSA
Si-CH2CH2CH2NHCH2CH2NH2ÿÿ

4-CPAÿſ pKa:3.56ÿ

R-COO + H+

�ªŔÿ�ġóV pKa:4.8ÿ


ÿHÿ

Cl OCH
2
CO

2
HOCH2COOCl 

Cl OCH
2
CO

2
HOCH2COOHCl

;½ö´ºóŨû»ùð�pH{¸º
�Ĳǖā|Ư¿º~y2LCý~Ʈ
Ňw�Ć{�Ĳǖāwy2

7,3)äzþþ»üøúó¸~Ŷtý

0ƶŝÿ°úûµüøû°ûû·ýüø{zq»PSA~Ŷtý1

þû 0.14%²óòû²ď

Ûť

�m ñ¿þüû-ď(1/9)

Smart-SPE PBX-10¿ÿþý

Smart-SPE SCX-30¿ÿþý

ÿĐ 5%¾ù-ď

þûÿ

Smart-SPE PSA-50¿

Smart-SPE PSA-50¿ÿßĝ

¬÷[ßĝ] ƽ�þÿ

°úûµüøû°ûû·ýüø(ë×)õýü p.60¸º

°úûµüøû°ûû·ýüøVŏw�þûf{s¼¹~ſ²ßňǆ{y»~w�z�PSA²ßňǆ{wvt~y2
(p.62ƶĠ)2

0ßĝ1
ÿûá(oñ)²ǌy

³
GLYûGLU�ňǆwvþ´ú¹{1PSA�ňǆwv÷ù¹{�Ĳ

³
GLYûGLU�PSA{ÕĦ(ßĝ)

0þû1
²û»úñþá(0.14ÿ²óòû²ď)²ǌy

³
PSA�ßňǆ{zº�Ĳwz�z»

³
GLYûGLU�PSA{¹þû

PSA
Si-CH2CH2CH2NHCH2CH2NH2

GLY

PO

OH

O
-

NH

O

O
-

¶

¶

GLU

PO

CH3

O
-

O

O
-

NH2

¶

¶

ßňǆ{z»

GLYÿ°úûµüø
GLUÿ°ûû·ýüø

pKaÿ10.1110.9
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ţxpþöķĠ²ĝľñķĠxy»xŔñþáow�ňǆwv÷ù¹{�Ĳwvt~y2s~ǖāwèōy»xþöķĠ|þ
þ{ßĝu¼~y2ś{²û»úñ~þá²�áy»xĝľñķĠ�ßňǆǖā{zº�Ĳwz�z»�±þþ{¹ǆ¼þûu
¼~y2ö´ºóŨû»ùð~x}x\ƀ{s~¸v{áþ~pH²Ưöy»sx|ý´óøwy2

ÿ´ºóŨû»ùð~Ŷtý~´ñü¸ (þöķĠ|yľñķĠ~|\ÿ

0STQý{zq»ÿ´ºóŨû»ùð~Ŷtý1

ÿSCX (Strong Cation Exchange)ÿ

þù»´ø°úüóVŏý{zq»ð�´ºóŨû»ùðSCX~Ŷto²�v�~w·v2ǌyá~pH²Ưöy»sxwþö
ķĠ²ßĝu{�ºþûu{�ºwvt~y2

ÿyľñķĠÿ
þù»´ø°úüóÿĈOMGÿÿpKa5.06

wÿ´ºóŨû»ùðŶtý

þ´ú¹{�Ĳwvt»þþ{÷ù¹{�Ĳu{�þöķĠ²�áw~y2

þöķĠ

ÿ ƓŲľ

÷ù¹{�Ĳw�þöķĠ|
þ´ú¹{�Ĳwvt»þþ
{Ą}Ƒq¹¼»2

»þ

oñ

è÷
oñ~þá²ǌy
ĝľñķĠňǆ³�Ĳ

ßĝ
÷ù¹-þ´ú¹~þÆŗ

}wþþx�st�

þöķĠ|ßňǆ{zº�Ĳ
wzt~wþþ{¹ǆ¼»2

þû
²û»úñ~þá²ǌy
ĝľñķĠßňǆ³�Ĳwzt»þ

²û»úñ

þöķĠ|�´ºóŨû»
ùð{ßĝu¼�ǖā

ÿ

ÿ´ºóŨ
û»ùð

ÿ

ÿ
ÿ

ÿ´ºóŨ
û»ùð

ÿ

ÿ
ÿ

ÿ

ÿ

ÿ

ÿ
ÿ

ÿ´ºóŨ
û»ùð

ÿ

ÿ
ÿ

ŗ}ÿð�´ºóŨû
pKaÿ-6.5

;ð´ºóŨû»ùð�pH{
·¿¹zĆ{�Ĳǖāwy2

�m ACN 

¬÷[ßĝ] ÿûÿ
(ACN|ÿùñ)

Smart-SPE SCX-30¿

Smart-SPE SCX-30¿ÿßĝ

Smart-SPE C18-30¿ÿþý

Ûť

þû 28ÿ²óòû²ď-ACN

þù»´ø°úüóõýü p.76¸ºǟÿ

0ßĝ1
ÿûá(Ŕñ)²ǌy

³
MG�ňǆwv÷ù¹{1SCX�Ć{ňǆǖāwþ´ú¹{�Ĳ

³
MG�SCX{ÕĦ(ßĝ)

MG(pKa5.06)

H

SCX
ÿ ÿ

SiH
3

S
O

O

O-



0þû1
²û»úñþÚ(28ÿ²óòû²ď-ACN)²ǌy

³
MG�ßňǆ{zº�Ĳwz�z»

³
MG�SCX{¹þû

MG(pKa5.06)

SCX

SiH
3

S
O

O

O-



7,3)äzþþ»üøúó¸~Ŷtý

þþ�þöķĠÛs�ġóV~yq¹x²þÆŗ}w~
y|1ssw�¿{º´y�y»�±þþxþöķĠx
~þÆŗ}xwvġnwvt~y2

0´ñü¸1

þûy»x}�»þ~pH²Ưx¸vÿ
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Ŕ~ňǆ²ØyĨ{xwv<ŔňǆĆć Ka=|rº~y2N®ö{�ÿć²}tv<pKa=wØu¼~y2´ºóŨû»ùð²
Ŷ}y»Nwňǆǖā�Ħçzç}~Ntwy~wÆw��vt}~w·v2

fňǆ~Ĩ{ ùňǆĆćKa 

pKax�þ

wŔ{�ðŔx½Ŕ|rº1ňǆ~ǖā{¸svŔ~ðu|~~º~y2

oē{u»_{ûûû

AH   A ÿ Hÿ

0½Ŕ1 ďþáowňǆwvt»²~xßňǆ~²~|ƳƬw1
Ć{¯s�º÷�ºwvČéǖā²ßsvt~y2

0ðŔ1

AH   A ÿ Hÿ

ďþáowßy{ňǆwvt~y2

AHÿßňǆǖā~Ŕ A ÿňǆǖā Hÿÿď}´ºó

ŔňǆĆć(Ka)x�Ŕ~ňǆ~w´yu²Øw�²~wy2
Ka�ďþáowŔ|ňǆwvď}´ºó²ċûw�x}~ď}´ºóŌþ[Hÿ]1ňǆǖā~ŔŌþ[A-]1ßňǆǖā~Ōþ[AH]
²}tvOŎ~ƜwØu¼1NÛƮŇOw�Ććxzº~y2

Ka�}~~~w�ić|į�¿{º{�t�±N®ö{�ÿć²}tv<pKa=wØw~y2

~�pKaxpH�ĈO~¸vz·Ƅ{rº~y2

Kaÿ
[AH]

[A-][H+]

Ƨ¿~Log²xº~y2

ŔňǆĆć Kaÿ
ÿćØŎ

pKa = -Log10Ka 
[AH]

[A-][H+]

=Log10 Ka Log10
[AH]

[A-][H+]

ó¿²Vq~y2

=Log10 Ka Log10 [H+] ÿ Log10
[AH]

[A-]

pKa = -Log10Ka s¼{ x ²âv�±~y2pH = -Log10 [Hÿ] 

ssw[A-]x[AH]|{wtx}[A-]/[AH]ÿ1wrºLog10 [A-]/[AH]=0xzº~y2t~ºAH|50ÿňǆwvt»ǖāw�
pHÿpKaxzº~y2

=pH pKa ÿ Log10
[AH]

[A-]
q·sxļwtqy[A-]

x[AH]|{wtx
pH=pKa{z»~�¿{

s�¸ÿ

wpH~zu¹t

pHx�<ď}´ºóĨć=~sxwď}´ºóŌþ~�ć~ÿćwØ¿u¼~y2

=pH üLog10 [H+]

7,3)äzþþ»üøúó¸~Ŷtý
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0pKa~¿ý1

pKa�Ž|_ut{yðtŔwr»sx²Św~y2

pKa = =-Log10Ka Log10
[AH]

[A-][H+]

_ut /}t

/}t

pKa|_ut³Ka|/}t³[A-][H+]|/}t³ňǆwvt»²~|įt³ðtŔ

2             3 4 5 6pH
AH~pKa

AH A ÿ HÿAH A ÿ Hÿ AH A ÿ Hÿ

50ÿ|ňǆ

50
50

9
90

ßňǆ
ňǆ

99
0.99

90
9

0.99
99

99ÿ|ňǆ99ÿ|ßňǆ 90ÿ|ßňǆ 90ÿ|ňǆ

ňǆ/ßňǆ~
Ɛ\|10]ƯW

ňǆ/ßňǆ~
Ɛ\|100]ƯWňǆ/ßňǆ~

Ɛ\|10]ƯW

ňǆ/ßňǆ~
Ɛ\|100]ƯW

pKa{¹2ǆ¼�pH
w{|100%ßňǆ

pKa{¹2ǆ¼�pH
w{|100%ňǆ

pKax\xpHw�}ŜV(50ÿ)|ňǆwvt»ǖāwr»sx�p.1081p.113wġnw~w�2w{wpH|uz»xňǆ
~Ɛ\�ƯWw~y2 pH~Ž|1uz»xňǆwvt»²~xßňǆ~²~~Ɛ\|10]Ư¿º~y22uz»x100]Ư¿
»�±{|100ÿňǆ~��ßňǆ~ǖā{y»{�pH~Ž²pKa{¹2ĈNƯx»sx|Ʃçwy2

ţxpr»ŔAH~pKa²4xĵÛw~y2pH4w�AH�ŜV|ňǆwvt~y2

pH|6{z»xHÿ~Ōþ|ưz�z»�±Čé�ó{×}AH|Įsvňǆǖā~A-xHÿ |Ĵx~y2

AH   A ÿ Hÿ

AH   A ÿ Hÿ

NopH|2{z»xHÿ~Ōþ|į�z»�±Čéÿ{×}A-xHÿ |Įsvßňǆǖā~AH|Ĵx~y2

AH   A ÿ Hÿ

wňǆ/ßňǆ~ǖāƯW

wpKa~Ž

pKa{¹pH²2ĈNǆw
vz�xåŉp}2

pH|1Ư¿»xs³z{ň
ǆ/ßňǆ~Ɛ\|Ư¿»³
p}2s¼wz|2ĈNǆy

{²¿{s�¸ÿ

7,3)äzþþ»üøúó¸~Ŷtý
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´ºóŨû»ùð{²ßĝťŌ(p.105ƶĠ)|rº´ºóŨûťŌxþþ~U{Ō{¹ĩƌy»sx|w}~y2

g´ºóŨû»ùð~ßĝťŌ

´ºóŨûťŌ�ñü»ü
{¸sv²Ĩvw1\xñ
ü»üw²ĚƏ(öùóù)

{¸sv²Ĩv¸ÿ

7,3)äzþþ»üøúó¸~Ŷtý

´ºóŨûťŌx�þ

´ºóŨûťŌx�´ºóŨû»ùð~ƓŲľ~´ºó|Ũûw}»ƽƆo~NŔ´ºó~Ō~sxwy|ssw�´ºóŨû
»ùð|ßĝw}»´ºó~Ōxwvŝx~y2þþw�´ºóŨûťŌ�U{Č1gr�º~´ºóŨûťŌxwv<meq/g=
(meq~��oÿÿúû´¿´ðüóø1ñó¿)wØu¼~y2<meq/g=�þþ~ƘÞ´ĚƏtx{~~svt~y2

´ºóŨû»ùð{à/úßĝw}»vƳŽ�ĈO~¸v{ĩƌy»sx|w}~y2

= V[Ō × ´ºóŨûťŌ(meq/g) × U{Ō(g)vƳNßĝw}»à/Ō(¿)

0ĩƌţ1

OŎ~|\~vƳŽ²ĩƌwv�~w·v2

ûßĝu{�tķĠ~V[Ōÿ300
û´ºóŨûťŌÿ0.8meq/g
ûU{Ōÿ500¿

= 300 × 0.8(meq/g) × 0.5(g)vƳNßĝw}»à/Ō (mg) = 120 (mg)

s~´ºóŨû»ùðw�s~ķĠ²vƳNà/120 ¿ßĝy»sx|w}~y2

meq(milli equivalentÿÿúû´¿´ðüóø)x�ĲňĠ~Ō²Øy[ĳwOŎ~ĩƌƜwŏ±¹¼~y2

0ûô1meqx�þ

= ķĠŌ(mmol) × ´ºó~Ŕćmeq
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°ùõ±´ø»üüó»ùð~U{Č�Ľ}|Čŧö{n³pĉĿ{zsvt~y2

7,3)(3)°ùõ±´ø»üüó»ùð;

d°ùõ±´ø»üüó»ùðxČŧĉĿķĠ~þÞŗo

;o¼´ùöó¿wķŪwvt»°ùõ±´ø»üüó{�GCKxGCS|rº~y2s¼¹�ĚƏĹé~Ĩtwrº1Ŷ}þöÛsñ
Ų�\{wy2øƬ�GCK~�~ŧċxzsvt~y2

°ùõ±´ø»üüó»ùðw�\x�ČŧĉĿ²ĝtW\ķ|°ùõ±´ø»üüó~ČŧĉĿ~o{uºĺ�ÕĦ(ßĝ)
u¼1�_ĉĿ~²~�}�ºw~y2ßsvŁ¯ßß~¿ýýõ³û´÷ǌÞ~õùüþ´ùÞzy~ČŧĉĿ~�ġóV~
ǦƩ{ŵŷ|rº~y2�pwČŧĉĿ~þöķĠ²\ƀ{ÕĦ(ßĝ)u¼»�±ħì|Ʃçwy2ÕĦu¼�þöķĠ²þû
y»{�øû¸ó²Ŷ}w~y2

°ùõ±´ø»üüó»ùð~Ŷtý~´ñü¸

°ùõ±´ø»üüó{ßĝu¼»ČŧĉĿ~W\ķ~ţ

õùüþ´ùÞÿ�ġóVÿ

¿ýýõ³ûa (�ġóV)
ČŧĉĿW\ķ

è÷
»þ

°ùõ±´ø
»üüó
»ùð

ã/

ČŧĉĿ~W\ķ�°ù
õ±´ø»üüó~�{u
ºĺ³wßĝu¼1�_ĉ
Ŀ~W\ķ�}�ºy»2

�_ĉĿW\ķ

»þ
þû

°ùõ±´ø
»üüó
»ùð

øû¸ó²ǌysxwČ
ŧĉĿ~W\ķ�°ùõ±´
ø»üüó{¹þûu¼»2

øû¸ó

ČŧĉĿ~ä��\ƪ|�st�
°ùõ±´ø»üüó»ùðw�

ČŧĉĿ~þöķĠ²þûy»x}�øû¸ó²Ŷzvÿ
øû¸ó

øû¸ó²ŶvxþöķĠpqw
z��pw~x��ġóV²ûv
}q³v{¹ħìwv}2Æw�

�ś~úü¸²¿v}ÿ

7,3)äzþþ»üøúó¸~Ŷtý

s~¶w�¿{º´yu²Ħěwù�öwztØø´�
Ĺw�Øø²wvt»|\|rº~y|t�b�put2
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e°ùõ±´ø»üüó»ùð~þĚŵŷ

OŎ�ºüó¸~GC-MS~SCAN¿ýþø°ùðwy2°ùõ±´ø»üüó»ùð²Ŷ}y»sxwõùüþ´ùÞ|ǦƩ
u¼vt»sx|¿{º~y2s~x}ČŧĉĿ~ſ²°ùõ±´ø»üüó»ùð{ßĝu¼vw~t~y~ws¼¹²þ
ûy»{�øû¸ó²Ŷ}w~y2Owøû¸ó~Ǔǀ|¿�z»xßĝu¼vt�õùüþ´ùÞ²þûu¼v�»~wþĚ
ŵŷ|đ�zº~y2øû¸ó²Ŷ}y»|\�}~Ǔǀ²þöķĠ|Þƕw}»Ʃçà_Ō{y»~|ý´óøwy2

0ƶŝÿþûþÚǓǀ{¸»Þƕǀ~ǓĘ1

W\ķĹ (20/15/65) (15/15/70) (10/15/75) (0/15/85)

20% 15% 10% 0%

 ́ ½÷ý»ûö 89.2 89.7 61.9 31.8

½þ½·õ·ó 94.2 93.0 95.9 59.5

·ûùó¸ñû 100.2 92.9 88.2 37.7

÷ýñ¿ýüû 100.3 98.8 71.0 41.3

÷ýñûû 101.1 101.2 92.7 60.9

øû¸óǓǀ

þûþÚ#øû¸ó-²»øó-ø½µóǓǀ

·ûùó¸ñû

N

O

O

Cl

CH C

CO
2
CH

2
CH

3

Cl

½þ½·õ·ó

NCl

Cl O

F

÷ýñûû
Cl

Cl

NHCOCH
2
CH

3

÷ýñ¿ýüû

N

COCH
2
Cl

CH(CH
3
)
2

´½÷ý»ûö
CH(CH

3
)
2

CH
3
NHCO

2

Æ}�<ó}ſľĺ÷ü¿ GCS+PSAÿû»ùðxþûþÚ{¸»Þƕǀ=ƶĠ
http://www.aisti.co.jp/common/pdf/kn1305.pdf

°ùõ±´ø»üüó»ùð{ßĝu¼�ſ�øû¸ó~Ǔǀ²Nrvþûy»sxwÞƕǀ²ĉNw~y2w{w}~|
\�ġóV²þûwv}~y~wħì|Ʃçwy2

7,3)äzþþ»üøúó¸~Ŷtý

ºüó¸²ot�GC+PSAÿû»üøúó¸xþûþÚ{¸»SCAN¿ýþø°ùðǓĘ

OO

O

O
O

O

O
õùüþ´ùÞ

GCS-20 mg+PSA-30 mg
øû¸ó-²»øó-ø½µó(15/15/70)

R.T.  (min:sec) 

GCS-20 mg+PSA-30 mg
øû¸ó-²»øó-ø½µó(10/15/75)

GCS-20 mg+PSA-30 mg
²»øó-ø½µó(15/85)

PSA-30 mg
²»øó-ø½µó(15/85)

°ùõ±´ø»üüó»ùð²Ŷ
}y»sxwõùüþ´ùÞ�{
x³yĶûu¼vt~{³2

øû¸ó~Ǔǀ|Ĵx»
sxwõùüþ´ùÞ~
þûŌ|Ĵx~y2

²»øó-ø½µówþûw�¹õùüþ´ùÞ
�{x³yĶûu¼vtzt}2

²w²»øó-ø½µówþöķĠ|ƟVÞƕu
¼vt»z¹rxvøû¸ó²ǌyƩç�zt
¸2}~o|}¼tpwÍƔx~èǗ²ÿĮu

¼»w}2

°ùõ±´ø»üüóŶsv
ztxs³z{õùüþ´ù
ósv»~ÿùü¹ù´ó|

N|s�~~p¸ÿ

þöķĠ|Þƕu¼vz�vø
û¸ówþûy»x}�þöķ
Ġ|þûy»àđŌ~øû¸ó
{wvw}»pq�ġóV|û

vszt¸v{w¸vÿ
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7,3)äzþþ»üøúó¸~Ŷtý

0s¼pqŌsvzsvÿþþ~Ŷtý1

~x±

»þ

ö´ºó
Ũû»ùð

ÿÿ

ÿ
ÿÿ

ÿ

oñ

è÷ ßĝ

ßĝu{»x}�þöķĠ²»ùð²Ƨýňǆu{» þûu{»x}�þöķĠ~��»ùð~
yq¹{²ßňǆ{y»

ö´ºóŨû»ùð~|\

ňǆûßňǆ~»¾²ã»~�pH

ö´ºó
Ũû»ùð

þû»þ

ÿ
ÿ
ÿ

ùñ

ÿ ƓŲľ

þöķĠ

ÿÿ
ÿ
ÿÿ

ÿ

ö´ºó
Ũû»ùð

¥´ºóŨû»ùð ½üÿüùÿÿKa1ňǆûßňǆ

ČŧĉĿ~²~|ßĝu¼»

ƽƆ øû¸ó

ČŧĉĿ~ſ²þûy»x}�
øû¸ó²Ŷv

øû¸ó�þöķĠ|þûy»à/Ō{y»
(�×óV~þû²đĮy»�±)

¥°ùõ±´ø»üüó ½üÿüùÿČŧĉĿ1øû¸ó

s¼²Ōsvz�xõýü
|¿{º´y�z»¸ÿ

þÚxď~Ǔǀwſ(~���×ķ)²C18
{ßĝu{�ºǌûu{�ºy»

ƽƆ²þÚ100ÿwǌyx
ǌûy»;

ƽƆ²ď100ÿwǌyx
ßĝu¼»;

ƽƆ²þÚxď²ÿ|vǌyx
ßĝu¼»²~xǌûy»²~|r»

¥C18 ½üÿüùÿLogPow1đƦñ1ÚƦñ

;¿{º´y�y»�±�Ĺw�Øø²wvt~y2



1ÿĶŌõ~ŗóoý

2ÿÛŌoý~ƘÞ
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8, ûôÏƆ-2
GC-MS~ĶŌõ

ŧų(orÚu)

ïþ

öÿ

Îköÿ

ÿu

�ÿ}ßÿý

Õø{þý

{þÿòý

ĶŌõsvt½t½r
»³p¸}2Ŏ|yv

Ĩv³ps�qþ y¼Ŷxptt
~{zrûûû



8,1)ĶŌõ~ŗóýý

8,1)ĶŌõ~ŗóýý

ÛŌŽ²ŏ±»~{ĦçzĶŌõwy|}~ŗóoý´ƘÞ{¸ºÛŌŽ|/}�uz»|\|rº~y2ssw�¸ºăƀz
ÛŌŽ²ù}ûy�±{GC-MSnÛ{zq»ĶŌõ{ttvġnw~y2

{ƞƽƆ²GC-MSwnÛy»ĸ1}~Nø|Żñù{ÕĦu¼ĶûŌ|Įưy»sx|rº~y(p.90ƶĠ)2s~øĜ�ƥ{
đŌþňwžņwrº1}~ĽŷĶŌõ~šõñ|Ow�1}~ĶŌõ{¹ƌûu¼�ÛŌŽ�vƳŽx/}�uzº~y2}~
|\�ĶŌõ~ŗóoý (õ~Ą}o)²Ưöy»sxw¸ºăƀzÛŌŽ²ƌûy»sx|w}~y2ĶŌõ~ŗóoý{�šõ1
Ħ�Ƒ}šõ1ŐśĞõ1ÿćzy|rº~y2

šõ

Ħ�Ƒ}šõ
N®ëņý/ó}ſŅƊòǛƀ{¹~tūġ

ÿćŐśöõ

Oƽ�ſ(ôúöñ»ûö)~{ƞƽƆÿ7Ōþ)~nÛ÷ü¿{¹ŗów�ĶŌõwy2
šõwŗów�|\1đŌþňw~ßnŽxĶŌõ~z¼|/}�zsvzº1ÛŌŽ²vƳŽx/}�uzsvt~y2

\x÷ü¿²Ħ�Ƒ}šõ1ŐśĞõ1ÿćzywĶŌõ²ŗóy»xßnŽxĶŌõ~z¼�šõ~|\x�uzº1ÿć~
|\�vƳŽx~ş|à²_u�zº~y2s~¸v{ĶŌõ~ŗóoý{¸ºÛŌŽ|uzº~y~wþö{ƺx�Ōþňw~
ĶŌõ²ŗówÛŌy»sx|Ħçwy2

ĶŌõ{¹~ÛŌŽ

ÿÞƕǀ%ÿÛŌŽŌþ

101.9 203.81 200ppb
94.7 94.71 100ppb
90.7 45.37 50ppb
92.2 18.44 20ppb

109.9 10.99 10ppb
153.5 7.67 5ppb
301.0 6.02 2ppbã/

(Þƕǀ%ÿÛŌŽŌþ
122.5 245.03 200ppb
111.1 111.09 100ppb
101.0 50.52 50ppb
87.3 17.46 20ppb
83.1 8.31 10ppb
84.7 4.24 5ppb

110.3 2.21 2ppb

ÿÞƕǀ%ÿÛŌŽŌþ
99.9 199.85 200ppb

100.9 100.95 100ppb
98.6 49.28 50ppb
92.3 18.46 20ppb
95.2 9.52 10ppb

109.8 5.49 5ppb
173.1 3.46 2ppb

ÿÞƕǀ%ÿÛŌŽŌþ
100.6 201.14 200ppb
101.1 101.13 100ppb
101.5 50.73 50ppb
98.0 19.61 20ppb
97.4 9.74 10ppb
96.9 4.84 5ppb

104.7 2.09 2ppb

vƳŽ2ppb{ÿwvÛŌŽ6ppb
3]²ĴĐÿ

(1)ĶŌõ~ŗóţ
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0

200000

400000

600000

800000

1000000

0 500 1000

÷�ïþ
1010
2020
5050
100100
200200
500500
1,0001000

÷�ïþ
10010
40020
2,50050
10,000100
40,000200
250,000500
1,000,0001000

100

1000

10000

100000

1000000

10 100 1000

ƧÿćĶŌõ{y»x
Őśöõ²šõ{z»ÿ

ŐśĞõwŅ¹¼»Ɯ�

y=ax^2ûûûƜ1

Ɯ1~Ƨ¿²ÿćƯûy»x

log(y)=log(a)+2log(x)ûûûƜ2

}swlog(y)=Y1log(x)=X1log(a)=AxƔ}ûx»x

Y=2X+AûûûƜ3

xzºNśšõ{zº~y2

ÿćĶŌõx~ØŎ ÿJArtq}ģ³|Łƀ{¹~tūġ

8,1)ĶŌõ~ŗóýý
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(2)ßĸ~÷ü¿{¸»ƲĶŌõ

2001005020105Ōþ(ppb)
3,664,5861,602,024694,737219,28795,92142,917ŧųA 

0 1 2 3
x10^n3

4

5

6

7

8
x10^n

ïþ[ppb]

÷
�

}ßÿ:ÿu
÷�(ÿ÷)=5966.1335*Q^1.21243
þ·Ïu=0.9999763

0 20 40 60 80 100 120 140 160 180 200
0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

ïþ[ppb]

}ßÿ:ÿköÿ
÷�(ÿ÷)=22.47327*Q^2+14092.33921*Q-49620.78284
þ·Ïu=0.9999220

÷
�

÷
�

šõ Őśöõ ÿćĦ�Ƒ}šõ

þ·Ƅć= 0.99793 þ·Ƅć= 0.99992 þ·Ƅć= 0.99997þ·Ƅć= 0.99793

ÿćĶŌõ~þ·Ƅć|NņøŨÿ

Ōþ(ppb)

¯
� ¯

�
¯
�

¯
�

Ōþ(ppb) Ōþ(ppb) Ōþ(ppb)

~�ÿćĶŌõ~|\1y~Ōþ{ztv²ŧųA{ÿwv\xǓǀw~şwŋǁw}~y2

2001005020105Ōþ(ppb)
3,664,5861,602,024694,737219,28795,92142,917ŧųA ßnŽ
4,397,5031,922,429833,684263,144115,10551,500A×1.2ĩƌŽ
2,565,2101,121,417486,316153,50167,14530,042A×0.7ĩƌŽ

y = 18641x - 142858

R² = 0.9959

0

500000

1000000
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2000000
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3000000
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4000000

4500000
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y = 22.473x2 + 14092x - 49621

R² = 0.99980
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1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

0 100 200 300

30000

300000

3000000

5 50

šõ Őśöõ ÿć

ßĸ~nÛ÷ü¿{¹uz»ĶŌõ²ŗów~w�2ÿćĶŌõ|à²øŨzþ·Ƅć|Ņ¹¼~y2

8,1)ĶŌõ~ŗóýý
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8,2)ÛŌýý~ƘÞ

óŌŌþ~{ƞƽƆ²nÛwvĶŌõ²ŗów~y2

d�ÿĶŌõý(ïø{ƞý)

gÕø{ƞý

e�ÿĶŌõý-þøúó¿¹ĶŌõ

f�ÿĶŌõý-PEGƙħ/ĶŌõý(p.92ƶĠ)

{ƞƽƆxƽƆ{Õø{ƞķĠ²ēĐw�²~²nÛw1ÿ
ĜķĠxÕø{ƞķĠ~Ǔ{¹ĶŌõ²ŗów~y2ÿĜķĠ
xÕø{ƞķĠ~Ǔ²}tvĶŌõ{¹oŌƽƆ~Ōþ²ƌû
w~y2

nÛÿĜķĠxÕø{ƞķĠx~ķñ~Ĩtzy{¹}~û
ă{·wvîēěu¼»sx²rº~y|1_ǂvōƁ´nÛ
{¸»Şƕ²þǐy»?ƢxwvŽŵwy2

{ƞķĠ²µó÷ûöùó¿nÛáw©Ĩw�²~²nÛwĶŌõ²ŗów~y2
þøúó¿¹~Şƕ²þǐwvÛŌy»sx|w}~y|1ƽƆ{nÛÿĜóV|ŭ~¼vtztsx|_Ř{zº~y2~�þ
øúó¿¹ĶŌõ}{Ǝ�nÛá²ŗĚy»Ʃç|rº~y2

{ƞƽƆ{ũĊþøúó¿¹xwvýú¸ñüó°ú³üû(PEG)²ēĐw�²~²nÛwĶŌõ²ŗów~y2þøúó¿¹
ĶŌõ~¸v{Ķá{nÛÿĜóV|ŭ~¼»ùŃ�rº~{³2~�ĶŌõ}{Ķá²¿Ěy»Ʃç²rº~{³2

d{ƞíĐý
oŌƽƆxoŌƽƆ{óŌŌþ~{ƞƽƆ²ēĐw�²~²n

Ûw1}~ş²đ}wvÛŌŽ²ŏ±~y2
<yyv~Ķ_{ttvoŌƽƆxēĐƽƆ²nÛy»Ʃç|r
»=1<ēĐw�{ƞƽƆ~Ōþ¸º²Ʀe{¿tŌþ~ſ²
Ķûw�|\{Ķş|/}�zº1ăƀzŌþ|ŏ±¹¼zt=
zy~vƫ{¸ºã}|ļwtŧ²rº~y|1þøúó¿¹~
Şƕ²ǦƩwvnÛy»?Ƣxwv�Ž}wr»xĖŬu¼vt
~y2

ŧų(orÚu)

ïþ

{ƞƽƆ~
ŧų(or¿u)

{ƞƽƆ~
Ōþ

oŌƽƆ~
Ōþ

oŌƽƆ~
ŧų(or¿u)

ÿĜķĠxIS~Ǔ

ïþ

{ƞƽƆ~
ÿĜķĠxIS~Ǔ

{ƞƽƆ~
Ōþ

oŌƽƆ~
Ōþ

oŌƽƆ~
ÿĜķĠxIS~Ǔ

ISÿÕø{ƞķĠ

íĐŌ

ŧų(~��Úu)

{ƞƽƆ~
ēĐŌ

{ƞƽƆ~
ŧų(or¿u)

oŌƽƆ~
ŧų(or¿u)

oŌƽƆ{ŭ~¼»
Ōþ(�ÿŽ)

ÛŌýý �ÿĶŌõ �ÿĶŌõ �ÿĶŌõ Õø{ƞý {ƞíĐý

þøúó¿¹ĶŌõ PEGƙħ/ĶŌõý

þá {ƞƽƆ þøúó¿¹
{ƞƽƆ
ÿPEG

{ƞƽƆor
þøúó¿¹

þøúó¿¹

Õø{ƞķĠ ǆ ǆ ǆ Ž ǆ

Ōþ Ōþ Ōþ Ōþ ēĐŌ

ŧųor¿u ŧųor¿u ŧųor¿u
ÿĜķĠxÕø{ƞķ

Ġ~Ǔ
ŧųor¿u

ĶŌõ~ı

8,2) ÛŌýý~ƘÞ
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9, ĚƏķŪ

1ÿy¯×þþÿûÍƔ ST-L400

2) GC}/ŌħuŸÍƔ LVI-S250 
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yë×þþÿûÍƔ ST-L400

(2)ë×W~ñúóø

(4)ST-L400~íŗk�

dµó÷ûð´²ûx
ƽŉĝ²»óø

eþþ»üøúó¸²
»óø

fþÚ²ƞƷ g·ü±ó¹~ŗóûß¯

(3)ST-L400~ƥÿ

ó}ſNÌVŏñ½óùwr»STQýÿGC-Bý3Ƙ1LCýÿ|m´u¼vt»{{1ºú¸úûñ½óù²ŗóǅŲwy2à/
20Ķ_~w³úǂv²¯vsx|w}1}~úŗ²¿óññýû{¸ºĚ[{¯vsx|w}~y2

þÚ~Ŷ}Ō²ưz�1¼ù¹Żw²ñ¹ƽŉĝ1o~�~�±Vŏß~×Ƒq²f�ÿ~|ƽ¼~y2

þþÿû{¸»þĚúŗ{Ʃçz<³ó÷³·÷ûó°=1<ƽƆ
èō=1<Ũm=1<þû=~ōƁ²yyv¯×w¯vÍƔwy2
STQý²�x±ºú¸úû~þĚoý{²ÿƺǅŲwy2

(1)yë×þþÿûÍƔ ST-L400x�

f�~ŽŵŻ}²�x±xw1ü¿órxtwŲw²\xþĚúŗ
²¯vsx|w}»�±Vŏ�~/öp¹t}²óéw}»1ÍƔÕ
~úŗ{¸»þÚwŸ²ÿĮzy|ęr¹¼~y2

dǏ}~µó÷ûð´²û{ÿûá²VÜw1ƽŉĝxx²{»óøw~y2
eŶ}y»þþ»üøúó¸²»óøw~y2
fƩçzþÚ²Ďĝ{»óøw~y2
g·ü±ó¹²ŗów1ß¯ü¿ó²þw~y2

9,1)yë×þþÿûÍƔ ST-L400

1. ó}ſN¦V÷ñ½óùSTQý(GC-Bý1LCý)~m�
2. ºú¸úûñ½óù~ŗó|ǅŲ
3. à/20Ķ_~³úǂv
4. ťwzñóöúó¹
5. ¿óññýû{¸»íŗ~}ÿW
6. Ŷo¼ù¹Żw�ñ¹ƽŉĝ1o~�

1. f�~ŽŵŻo
2. Ą}ý~ƴ?~ÿĮ
3. þöp¹t}~~/
4. ƴǖĳoŕĮĵÕ(þÚöŒÿĮ{)
5. ñ½óùõ±´û~ƙŽ(ð�ùü�)

9,1)yë×þþÿûÍƔ ST-L400
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(2)LVI-S250~ƥÿ

(3)LVI-S250~áv

(4)ħ/Ō~Ĩt{¸»¿ýþø°ùð~ǓĘ

\xƽƆ²2 µLħuw�|\x100 µLħuw�|\~¿
ýþø°ùð~Ǔľwy22 ¿Lħuw�ôü¿|þ´ºx
ĦzºÛñûÛŌ|®ļwy|100 µLħuw�ÛñûÛŌ
|ťw{¯x~y2s~¸v{ĦŌVŏ{ztvƦþ|ôº
zt|\{/Ōħu²}t»sxwƦþĉN|ƽ¼1÷ü¿
~þ¼ñ²¿�zº~y2

ħ/Ō~Ĩt{¸»¿ýþø°ùð~ǓĘ

9,2)GCo/Ōħ/ŸÍƔ LVI-S250

°ùõ±´øõ·ùû

½óôùúü»ùð

Oúó°

»÷¿ð
»÷¿ðñü¸

½óú²¼¹

¹÷úóøñü¸

¹ñ´ùû(Ã°Ź)´óµüø

ƽƆ²á_ǖāw´óµüøÕ{ßĝ
y»sx|w}1´óµüøÕwƽƆ
~Ō~|¯ƫ¯Ƭ

¸²üòü¿ü
ûóø¸²ü{¸»ċñ~�±mw²Ƃt

LVI-S250~ĉĿ

(1)GCo/Ōħ/ŸÍƔ LVI-S250x�

dƽƆ²ħuw1á_ǖā~~~¹ñ´ùû´ó
µüøÕ{ßĝw~y2s~x}´óµüøÕ
wƽƆþÚ|ûüwzt¸v{ħuŸcþ²ƽ
ƆþÚ~üù¸ºđ±{õÛwvz}~y2

e¹÷úóøòüùwÑ~w�þÚ²Ûûw1´
óµüøÕwƽƆ²Ō~w~y2

f¹÷úóøü¹òüùwħuŸcþ²Nr1þ
öķĠ²Vǆ»ùð{ùuw~y2

g¹÷úóøòüùw´óµüø²¬}ûww~y2

ƽƆ²ħuwvŌ~wvt»��ħuŸcþ²þÚ~üù
¸ºđtǖā{õÛw~y2Ō~ß�ħucþ²Nrvþö
ķĠ²»ùð{ùuwvt}~y2»ùðºüöócþ�þ
öķĠ²»ùðxùuwƘx»~wđtcþ²ýĝw~y2
s¼{¸º»ùðĬeøwþöķĠ²ůŌ~u{~y2}~
ß��Ć~VŏƮŇ{ßsv»ùðºüöó~cþ²Nrv
t}~y2

ó�²»øó-ø½µó(15/85)²25 ¿L~ħuw�|\~
ţwy2ħu{¹Ō~~w}0.3V;1»ùðx~ùu~w{
}4V{{º~y2
;GC~ÛƘ{¸ºuz»|\|rº~y2

}}ûw
(¹÷úóøòüù)

þöķĠ
�ġóV

´óµüø

½óôùúü»ùð
þöķĠù/
(¹÷úóøü¹òüù)

dƽƆħ/ eƽƆï~ fþöķĠù/ g�×óVǦƩ

þÚóû
(¹÷úóøòüù)

¿

đ

¹÷úóø ¹÷úóø
ü¹

ħ/Ÿoþ

»ùðºüöóoþ

Ō~ ùu Vŏ

40.3 f�

cþ

ƽƆ~þÚ~üù

ìu ¹÷úóø

d
ûƽƆ²ħu
û´óµüøÕ{ßĝ

e
ûþÚƨö²Ûû
û´óµüøÕwŌ~

f
ûħuŸcþ²Nr»
ûþöķĠùu

g
�ġóVǦƩ

LVI-S250~ávxħ/ŸÛsGCƮŇ~ŴŃƽ

1. /ƵzƦþĉN{¸»đïþƽƆ~ÚƦþV÷
2. ƽƆ~ưŌW´ï~íŗ~Ĝu{¸»_ǂv~ÏƂW
3. ƽƆ²»_ǖāw´óµüø{ßĝw1sswï~|ǅŲ
4. đoþw»ùð{ù/w}»�±ñ{�tķĠ{²

ÿƺǅŲ
5. ´óµüøÕw~�ù_W|ǅŲ

9,2)GCo/Ōħ/ŸÍƔ LVI-S250

LVI-S250�¹ñ´ùû(ŊÖŹ)´óµüø²m´w�GC}/Ō
ħuŸÍƔwy2s~Ů¯~´óµüøŬǖ{¸ºà/200 µL~w
ħu|ǅŲxzºƦþĉN²ƽ»sx|w}~y2STQý�ưŌµ
ó÷úó°{Ɓ~º¸ðýüü¿ü{¸»Ō~úŗ~zt¹±üû
ð¶ów�_ǂvoýwy|LVI-S250²}t»sxwƦþ²ƀßw
vt~y2
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10, ĚƏ»¿ý°
ûĽƘ}½óø

ÿûúŗ

y¯×þþÿûÍƔ

STQý _ǂv½óø

þĚúŗ

þþ»üøúó¸
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ŔżØ
https://www.aisti.co.jp/price

¿ų²º zî\{
https://www.aisti.co.jp/contact

;zǍº
¥ĚƏ~ƚƀûïǜûĉĿ{�1ĵÕ~�±ĪŬz�Ưöy»|\|rº~y2
¥Ŕż�2025~4o16åøƬ~²wy2ÎßĪŬz�Ưöy»|\|rº~y2
Ī±t�b�put2

¥z¿ųº1zî\{�sq¹{¹z¿tw~y2



ÕĽŲ}½óø

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SC-4010-101 ¹þüǖùù´²´¹ĚĿÍƔ Ŧ 1 139,800 

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SC-4010-151 ùù´²´¹ûĽƘ}}ƷƏÿNƜÿ Ɯ 1 5,600 

ÕĘ ¹³ó÷ÿùù´²´¹}ÿ ģ 1

ĪmťŻ ģ 1

ƽƆãÜ}¹÷üó o 5

ƽƆÜºûw}¹÷üó o 5

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SA-8010-004 ûĽƘ}Û õü¹öóø FST-4000ÿo_1ťŻ1Ï1»ó¿üÿ ##Ɯ 1 298,000 

SA-8010-006 ûĽƘ}Û  õü¹öóøFST-4000} ťŻ#############       ;ÿģ 1 35,000 

SA-8010-007 ûĽƘ}Û õü¹öóø FST-4000} Ï ģ 1 19,000 

SA-8010-005 ûĽƘ}Û õü¹öóø FST-4000} »ó¿ü # ģ 1 21,900 

SA-8010-011 ûĽƘ}Û õü¹öóø FST-4000} Ǎñþóø(3ģuº)######   ģ 3 5,000 

SA-8010-010 ûĽƘ}Û õü¹öóø FST-4000} Ïñó½ó(3ģuº) ģ 3 5,000 ûĽƘ}Û õü¹öóø FST-4000

¹þüǖùù´²´¹ĚĿÍƔ

ùù´²´¹ûĽƘ}}ƷƏÿNƜÿ

7ÿĚƏđŪ
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ûĽƘ}Ûõü¹öóø FST-4000
ťŻ

ûĽƘ}Ûõü¹öóø FST-4000
Ï

ûĽƘ}Ûõü¹öóø FST-4000
»ó¿ü

ûĽƘ}Ûõü¹öóø FST-4000
Ïñó½ó

ûĽƘ}Ûõü¹öóø FST-4000
Ǎñþóø



ÿûíŗ

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SB-3010-009 ðůĝ PPĚ 50mL 100ou Ö 100 13,600 

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SB-7011-101 ĝWúøú¶ð(óſ°üüù)#1g}(·w) o 1 7,800 

SB-7011-102 ĝWúøú¶ð(óſ°üüù)#1g}(ĆŦ) o 1 7,800 

SB-7033-101 ¿¸óŔ3Naû2ďĆķ#1g}(·w) o 1 7,800 

SB-7033-102 ¿¸óŔ3Naû2ďĆķ#1g}(ĆŦ) o 1 7,800 

SB-7099-100 ¿¸óŔď}2Naû1.5ďĆķ#0.5g}(ƥħĚƏ) o 1 9,000 

SB-7022-201 ǆď{Ŕþ°ý·¶ð#2g}(·w) o 1 7,800 

SB-7022-402 ǆď{Ŕþ°ý·¶ð#4g}(ĆŦ) o 1 7,800 

SB-7022-031 ǆď{Ŕþ°ý·¶ð#0.3g}(·w) o 1 7,800 

QuEChERSý} ĩŌ¹÷üó4o»óø(·w)
0»óøÕť1ĝWúøú¶ð 1g1¿¸óŔ3Naû2ďĆķ 1g1¿¸óŔď}2Na1.5ďĆķ 0.5g (ƥ
ħĚƏ)1ǆď{Ŕþ°ý·¶ð  2g(2ÞĩŌ)

QuEChERSý} ĩŌ¹÷üó4o»óø(ĆŦ)
0»óøÕť1ĝWúøú¶ð 1g1¿¸óŔ3Naû2ďĆķ 1g1¿¸óŔď}2Na1.5ďĆķ 0.5g (ƥ
ħĚƏ)1ǆď{Ŕþ°ý·¶ð  4g

SB-7000-941

SB-7000-942 25,800 4Ɯ

25,800 4Ɯ

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SE-4010-030 ÿû}¸·ýüü¿»óøÿIKAĚÿ Ɯ 1 zît\¿{Out

SE-4010-025 ¸·ýüü¿üo_ Ŧ 1 zît\¿{Out

SE-4010-026 ¸·ýüü¿}·óõø o 1 zît\¿{Out

SE-4010-027 ¸·ýüü¿}¹¿óù Ŧ 1 zît\¿{Out

SE-4010-029 ¸·ýüü¿}¿ùó÷ ģ 1 zît\¿{Out

ÿû}¸·ýüü¿»óøÿIKAĚÿ

ĩŌ¹÷üó

ðůĝ PPĚ 50mL 100ou QuEChERSý}¹÷üó4o»óø
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SS-5020-011 SS-5020-002 SS-5020-003

½óøÕť [ĳ uć ¥148,300 ¥182,700 ¥159,600

ðůĝ PPĚ 50ÿL#100ou Ö 1 ï ï ï
ó}ſVŏ}ƽŉĝùó¿ Ŧ 1 ï ï ï
þwûwýó÷ÿ_ûźÿ#4ou ñó¿ 1 ï ï ï
þwûwýó÷ÿoûŁÿ#4ou ñó¿ 1 5 ï ï
Smart-SPE}²ð÷¿#6ģu Ö 2 ï ï ï
þþ»üøúó¸°ĦŻ ģ 1 ï ï ï
÷³¹ýü¶öûPPú¶üðüÿ_ÿ#50ou Ö 1 ï ï ï
PPú¶üðüÿ/ÿ#20ou Ö 1 5 ï 5
¼ù¹Ěú¶üðü#10ou Ö 1 5 ï 5
þáþwûwŻ#20ÿL#10ou Ö 1 5 ï 5
ƽŉĝÿ/ÿ#10ou Ö 1 5 ï 5
ƽŉĝÿ_ÿ#100ou Ö 1 ï ï ï
ñ¹ƽŉĝ 1&2mL ƙ{Ƒ#10ou Ö 1 ï ï ï

STQ-GC Aý
_ǂv½óø

STQ-GC Bý
_ǂv½óø

STQ-LCý
_ǂv½óø

yë×þþÿûÍƔ

STQý _ǂv½óø

ĚƏĹ [ĳ uć ŰǟÛŔ

y¯×þþÿûÍƔ#ST-L400 Ɯ 1 8,900,000 

L300ûÿ400}¹¿úõüð´²û(�¯û4mL)  100ouº Œ 100 6,700 
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þĚíŗ

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-2010-005 ó}ſVŏ}ƽŉĝùó¿ Ŧ 1 48,000 A&B&LCý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SB-4010-002 þwûwýó÷(_ûź)#4ou ÿÿÿÿ 4 18,700 AÿBÿLCý

SB-4010-004 þwûwýó÷(oûŁ)#4ou ÿÿÿÿ 4 18,700 AÿBÿLCý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-2030-005 þþ»üøúó¸°ĦŻ ģ 1 13,000 A&B&LCý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SB-6011-005 ÷³¹ýü¶öûPPú¶üðüÿ_ÿ»óø#500ou Ö 500 14,000 A&B&LCý

SB-3020-011 PPú¶üðü(/)#20ou Ö 20 4,800 Bý

SB-3020-015 ¼ù¹Ěú¶üðü#10ou Œ 10 10,000 Bý

SB-3020-013 þáþwûwŻ 20mL#10ou Ö 10 1,500 Bý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SB-3010-003 ƽŉĝ(/)#10ou Œ 10 15,000 Bý

SB-3010-001 ƽŉĝ(_)#100ou Œ 100 6,800 A&B&LCý

SB-3011-021 ñ¹ƽŉĝ 1&2mL ƙ{Ƒ##10ou Ö 10 35,000 A&BÿLCý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ

SS-5110-002 ÕĄþûûüûù½óø 20ýüø Ɯ 1 zît\¿{Out

SB-5110-002 ÕĄþûûüûùo_ 20ýüø Ɯ 1 zît\¿{Out

SB-5110-003 ¹øó÷³ó¿PTFE#10ģu Ö 2 zît\¿{Out

SA-2020-002 Smart-SPE}²ð÷¿#10ģu Ö 2 12,000 

SB-5110-004 ð´ôõùðŤǄýó÷(¹´óñƑ) Ŧ 1 48,000 

SB-5110-005 ÕĄ½ƤƟ ģ 1 10,600 

SB-5110-006 ÕĄûü¹NƜ Ɯ 1 7,300 

SB-5110-007 ßáąq 20ýüø ģ 1 5,000 

½óøÕû

ó}ſVŏ}ƽŉĝùó¿

óOÿþwûwýó÷ÿ_ûźÿ
ÿNÿþwûwýó÷ÿoûŁÿ

þþ»üøúó¸°ĦŻ

÷³¹ýü¶öûPPú¶üðüÿ_ÿ

PPú¶üðüÿ/ÿ

¼ù¹Ěú¶üðü þáþwûwŻ 20mL ƽŉĝÿ/ÿ ƽŉĝÿ_ÿ ñ¹ƽŉĝ1mL&2mLƙ{Ƒ

ÕĄþûûüûù½óø 20ýüø

óNÿSmart-SPE}²ð÷¿
Ťoÿ¹øó÷³ó¿PTFE Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-2020-003 Smart-SPE}²ð÷¿#6ģu Ö 6 9,000 AÿB&LCý
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þþ»üøúó¸

þþ»üøúó¸

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-1110-030 Smart-SPE C18-30 Œ 100 39,000 LC&MGý

SA-1110-050 Smart-SPE C18-50 Œ 100 39,800 A&B&LCý

SA-1120-030 Smart-SPE PSA-30 Œ 100 39,800 A&B&LCý

SA-1120-040 Smart-SPE PSA-40 Œ 100 41,800 5

SA-1120-050 Smart-SPE PSA-50 Œ 100 43,800 GSý

SA-1160-030 Smart-SPE SI-30 Œ 100 39,800 Bý

SA-1122-030 Smart-SPE SAX-30 Œ 100 39,800 Bý

SA-1122-050 Smart-SPE SAX-50 Œ 100 41,800 5

SA-1121-030 Smart-SPE NH2-30 Œ 100 39,800 Bý

SA-1123-030 Smart-SPE SCX-30 Œ 100 39,800 MGýÿGSý

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-1260-010 Smart-SPE PBX-10 Œ 100 39,800 BýÿGSý

SA-1260-020 Smart-SPE PBX-20 Œ 100 45,000 ü

Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-1900-333 Smart-SPE 3Ƙ»ü¿ø Œ 90 39,800 5

ï·ú»²ûǢ»ùð

ïýúþüǢ»ùð

ï3Ƙ»ü¿ø

ï}~Þ
Źņ ĚƏĹ [ĳ uć ŰǟÛŔ Ʒŝ

SA-1351-020 Smart-SPE GCK-20 Œ 100 39,800 A&Bý

;3Ƙ×30ģxzº~y2t©Ǝ~þþ~ƘÞ²tĨÛ¿t~y2
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- WWW.aisti.co.jp -

²´¹ö³µ´¸ó¹ûüðúü¸~tĿÕ

űƜ_� ²´¹ö³µ´¸ó¹
0wåoŖmò1

2351-0033 Ëǋāƃ�^ĀƢ1-1-31-610
TELÿ048-424-8384 FAX:073-497-5011

ƽƆtx~ǡĽz
²÷ú±ü·÷ó
þüø

ûĽƘ}´ÿû´
þĚzy~ý´ó
ø²ó÷ºwġn

åoœƏĳo�
_ûſó}Vŏ
ŅƊ_zy�_w
~Øw�ÏƆ

²´¹ö³µ´¸
ó¹Ů¯~ǔĺ²
�Űzwwt¯t
�pq~y

0o�1
2640-8390 Ćo}āĆo}^Žo18-3
TEL:073-475-0033 FAXÿ073-497-5011


