
岛津企业管理（中国）有限公司

SGCOE-23-06

岛津全自动在线前处理系统CLAM-2030
在公安司法行业应用文集



1 
 

⵸ 鎊 
㖈Ⱆ㸝぀岁呋ㅷ唬崵务暵ⵆ㼆✵⡤ⰻ嫫暟ծ蚋暟唬崵呋ㅷ㛇劥⚹欰暟唬勞⚺銳⺫䭍

㽶巊ծ過巊ծ㈯巊ծ絆絉巊瘝կ欰暟呋ㅷ歋✵䧭ⴔ㢕勇⚂湡叻絆ⴔ崽䏞鳅⡛㖈♳劼⛓⵸꨽銳
鷥䭊ざ鷓涸⵸㢅椚倰䒭鵳遤ⲙ⻊ㄤ崽綫⟄嶊ꤑ䎁䪓ծ䲿넞抳併䏞ㄤ꣈姺⟉㐼寓厩կ欰暟呋ㅷ
⵸㢅椚倰䒭剣湬䱹獺ꅺծ跗涯小巤ծ巊巊蟋》ծ㔿湱蟋》岁瘝Ⱖ务跗涯小巤岁Ⱘ剣乼⡲皍⽀ծ
䘯鸟鷓欽✵絟㣐鿈ⴔ㼭ⴔ㶩⻊ざ暟瘝⠏挿歋✵Ⱆ㸝぀岁곭㚖꬗⚰呋ㅷꆀ㣐ծ傞佪䚍䔂ծ➃
プ♶駈瘝꡼곿䨾⟄䖃䖃⠔껷鷥跗涯小巤岁կ吗絡跗涯小巤岁ꅷ欽猌䗱盗♸猌䗱劼䵨ꂁ꨽銳
䩛⸓⸈Ⰶ歌ꃫծ⛩臟瘝小巤霚⵫㖈呋ㅷ侨ꆀ䏐㣐涸䞔ⲃ♴⠔ⴀ梡佪桧⡛ծ➃⚹霴䊵瘝꡼곿
ず傞⛲⠔䌄勻欰暟䠭厩굥ꤗ꡼곿կ 

䀙峸⟱⚌盗椚务㕂剣ꣳⰖ぀⡲⚹Ⰼ椕衼ぜ涸ⴔ區⟉㐼絾ざ欰❡⾊㉁荈 1875 䎃⴯⚌⟄
勻㨤絊絩䪬⴯㨤➃䀙峸彂诡涸⴯⚌㸺傋⟄猰㷖䪮助ぢ爢⠔⨞餑柄㖈Ⱆ㸝遤⚌稒騈⵸
屠䎾欽ㄤ㹐䨪꨽宠ꛏ㼆♳鶣跗涯小巤岁汥挿䒓封ⴀ〳欽✵ LC-MS/MS 涸Ⰼ荈⸓呋ㅷ㖈絁⵸
㢅椚禹絡 CLAM-2030〳⟄ㄤ LC-MS/MS 偽綟遰䱹㹊梡溫姻䠑⛐涸Ⰼ荈⸓⻊乼⡲罏〫꨽㼜
ꅷ過盗䧴Ⱖ➭呋ㅷ盗佞縨ⵌ呋ㅷ卹⽰〳模䧭呋ㅷエ》ծ霚⵫幑⸈ծ䮷䶔小巤ծ猌䗱鵂応ծ
♳紩ⴔ區Ⰼ崨玐匧㣐䲿넞䊨⡲佪桧ず傞侮⚡⵸㢅椚㖈㺙꡻梠㞯♴鵳遤呋劥ծ䏑巊㼓꡻㢅
椚ꥬ絟呋劥♸㹊낉罏㣐㣐Ⲹ㼭欰暟䠭厩굥ꤗկ 

⚹㟞鵳Ⱆ㸝぀岁欽䨪㼆䀙峸 CLAM-2030 禹絡涸帿Ⰶ✫鍒䀙峸⟱⚌盗椚务㕂剣ꣳⰖ぀
ⴔ區务䗱侮椚綘ⱗ✫劥ⱃշ䀙峸Ⰼ荈⸓㖈絁⵸㢅椚禹絡 CLAM-2030 㖈Ⱆ㸝぀岁遤⚌䎾欽俒꧋ոկ
劥ⱃ俒꧋务䎾欽呩⢾⚺銳⺫䭍㽶巊ծ過巊ծ絆絉呋ㅷ务䌢錞嫫ㅷծざ䧭㣐띿稇ㄤざ䧭子銯ꂼ碫
倝礵牟崞䚍暟餘ծ⛩ꃫ叻䘋䚍去靧暟⛩㛇袕蟎祪ꄏꃑ薗瘝唬崵⚹湱Ⱒ곭㚖涸㹐䨪䲿⣘⿬罌կ 

劥俒꧋➑⣘剣Ⱒ➃プ㷖⛴❜崨⢪欽♶欽✵⟣⡦㉁⚌欽鸀կ 
 

䀙峸⟱⚌盗椚务㕂剣ꣳⰖ぀ 
ⴔ區务䗱 

 



2 
 

湡 䔶 
痦 1 畎  呋 ㅷ ⵸ 㢅 椚 ⿺ CLAM-2030 ➝ 絏  ....................................... 3 

1.1 Ⱆ 㸝 遤 ⚌ 欰 暟 呋 ㅷ ⵸ 㢅 椚  ..................................................... 3 

1.1.1 Ⱆ㸝遤⚌欰暟呋ㅷ➝絏 ........................................................................................................... 3 
1.1.2 欰暟呋ㅷ⵸㢅椚➝絏 ............................................................................................................... 3 
1.1.3 ぀岁ꊹ㹁䪮助錞薴欰暟呋ㅷ⵸㢅椚宨䚪 ............................................................................... 5 

1.2 CLAM-2030 禹 絡 ➝ 絏  ......................................................... 6 

1.2.1 CLAM-2030 炽⟝絆䧭ㄤ䊨⡲⾲椚 .......................................................................................... 6 
1.2.2 CLAM-2030 暵挿 ...................................................................................................................... 7 

痦 2 畎  CLAM-2030 㖈 Ⱆ 㸝 遤 ⚌ 涸 䎾 欽  ...................................... 10 

2.1 嫫 ㅷ ⴔ 區  ....................................................................... 10 

CLAM-2030 ♸ LC-MS/MS 翫欽崵㹁㽶呋务涸薅⚋腂碫嫫ㅷ ......................................................11 
CLAM-2030 ♸ LCMS-8050 翫欽崵㹁㽶呋务涸守腂ꂼ⿺Ⱖ去靧暟ゎꆀ ....................................16 
CLAM-2030 ♸ LCMS-8050 翫欽䘯鸟崵㹁㽶呋务涸荝䎑⵫띌錭ꃑ✳⛩腂 ................................21 
CLAM-2030 ♸ LCMS-8050 翫欽㖈试欽蚋暟唬崵务涸䎾欽 ........................................................26 
CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁㽶巊务 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘 ............35 
CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁過巊务 15 猫ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘 ..........41 

2.2 嫫 暟 蚋 暟 ⴔ 區  ................................................................. 48 

CLAM-2030 ♸ LCMS-8050 翫欽ⴔ區㽭唬呋ㅷ ............................................................................49 
CLAM-2030 ♸ LCMS-8050 翫欽䘯鸟㼆過崰呋ㅷ务嫫暟鵳遤䘯鸟癃叅 ....................................52 
CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁過巊务涸⛩㛇袕蟎祪ꄏꃑ薗 ....................................58 
CLAM-2030 ♸ LCMS-8050 翫欽禹絡䒊用䫒礵牟氻蚋屛毫蚋暟港崵㹁ꆀⴔ區倰岁 ................62 

 
 

 



3 
 

痦♧畎 呋ㅷ⵸㢅椚⿺ CLAM-2030 ➝絏 

1.1 Ⱆ㸝遤⚌欰暟呋ㅷ⵸㢅椚 
1.1.1 Ⱆ㸝遤⚌欰暟呋ㅷ➝絏 

嫫ㅷծ嫫暟ⴔ區僽Ⱆ㸝぀岁㹊騨涸ꅾ銳絆䧭鿈ⴔⰦꊹ㹁絕雿㖈岁䖒♳Ⱘ剣霆研⡲欽僽
䳶ꪪㄤ霆㹊餙嫫ծエ嫫ծ䫏嫫瘝月縡遤⚹涸ꅾ銳䪮助䩛媯㼆⣨灶ծ㹎椚♳鶣呩⟝剣满⚿駈鲽
ꅾ涸⡲欽嫫ㅷծ嫫暟ⴔ區僽⟄⻊㷖ծ蚋暟㷖⚹㛇炄䎾欽梡去唬崵䪮助㼆嶍嫫ㄤ䫏嫫月縡呩
⟝务剣Ⱒ暟餘鵳遤唬崵կ㖈エ嫫ծ䫏嫫瘝䕎䒭呩⟝呋ㅷⴔ區务⚺銳嶍⿺欰暟呋ㅷⴔ區呋ㅷ
Ⱘ剣䧭ⴔ㢕勇ծ䎁䪓㣐湡叻䧭ⴔゎꆀ匧⡛ず傞嫫ㅷ嫫暟ⴔ區꨽㼆唬崵絕卓꨽䪬䬐岁䖒餓⟣
㔔姼ⴔ區倰岁涸ⲥ烁䏞ծ抳併䏞䧭⚹嫫暟ծ嫫ㅷⴔ區涸껷銳銳宠կ湡⵸嫫ㅷծ嫫暟ⴔ區⚺銳ꅷ
欽巊湱蒀靶餘靶翫欽岁LC-MS/MSծ孞湱蒀靶餘靶翫欽岁GC-MS/MS瘝կ 

㖈Ⱆ㸝遤⚌䒓㾝⡤ⰻ嫫ㅷծ嫫暟唬崵傞Ⱖ呋ㅷ㛇劥⚹欰暟呋ㅷ⺫䭍㽶巊ծ過巊ծ㈯巊ծ
胊巊ծ絆絉巊ծ嬁封ծ礋⤑瘝կ♶ず欰暟呋ㅷ唬崵〳⟄䲿⣘♶ず⥌䜂鸑鵂崵㹁過巊务蚋暟ծ
嫫暟崽䏞〳⠮皾ⴀ湱㼆ゎꆀ鵳罜ⴼ倗⡲欽䧴务嫫玐䏞㼆✵䘯鸟去靧㖈過巊务♶僒唬崵
ⴀ涸⻊ざ暟〳 ⟄鸑鵂唬崵㽶巊务去靧暟涸ゎꆀ勻鵳遤唬崵կ♳鶣欰暟呋ㅷ歋✵ゎ剣㣐ꆀ跗涯ծ
腒肘ծⰻ彂䚍⻊ざ暟⿺♶很䚍곾磜ず傞湡叻⻊ざ暟ゎꆀ嫱鳅⡛㔔姼湬䱹♳劼ⴔ區⠔䌄勻⟉
㐼寓厩ծ㛇餘佪䎾䔂ծ抳併䏞䊵瘝♧禹⴩꡼곿䨾⟄꨽銳ꅷ欽ざ鷓涸⵸㢅椚倰岁勻㢅椚欰暟呋
ㅷざ鷓涸⵸㢅椚倰䒭㼆ⴔ區絕卓涸ⲥ烁䚍荛Ⱒꅾ銳僽侮⚡ⴔ區剒ꅾ銳涸梠蒜⛓♧կ 
1.1.2 欰暟呋ㅷ⵸㢅椚➝絏 

欰暟呋ㅷ䌢欽涸⵸㢅椚倰䒭⺫䭍獺ꅺծ巊巊蟋》ծ㔿湱蟋》ծ跗涯小巤瘝կ 
獺ꅺ岁僽剒皍⽀涸呋ㅷ⵸㢅椚䪮助鵯⛲僽♧猫Ⱟ㺂䚍䖎䔂涸倰岁Ⳝ⛖䨾剣ⴔ區暟㖲剣

葻㥩涸㔐佐桧緃挿僽尵剣鷥䭊䚍⢪欽霪倰岁傞呋ㅷ〫꨽銳欽 LC-MS Ⱟ㺂涸很⵫獺ꅺ告
僽呋ㅷ务䨾剣絆ⴔ鿪⠔鵳Ⰶ LC-MS 禹絡կ獺ꅺ岁〫鷓欽✵㛇餘佪䎾♶㣐⚂♶㶸㖈抳併䏞꡼곿涸
䞔ⲃ♴㥵♶ゎ剣䧴罏➑ゎ剣䖎㼱㣐ⴔ㶩涸皍⽀巊⡤㛇餘㽶巊岦巊腰腤巊瘝♶鷓欽✵
ゎ剣跗涯餘䧴罏腒餘涸㢕勇欰暟呋劥ⴔ區կ歋✵霪倰岁㢅椚た涸湡叻暟崽䏞鄄꣭⡛㼋荝⥌尼
♴꣭♶鷓✵ⴔ區⾲劥崽䏞鳅⡛涸呋ㅷ⛲〳腊㶸㖈鳅넞涸㛇餘佪䎾կ 

巊-巊蟋》LLE僽欰暟ⴔ區务䌢錛涸呋ㅷ⵸㢅椚䪮助巊-巊蟋》涸⾲椚僽㛇✵湡叻ⴔ區
暟㖈✽♶湱很涸很⵫⛓ꢂ涸屘宐ⴔꂁ禹侨LogP♶ず㼜⻊ざ暟➢宐湱蟋》ⵌ♸宐♶湱很涸
剣劼湱务㼆✵猌㶩㘗涸⻊ざ暟〳⟄鸑鵂靈蒜 PH 䧴猌㶩䔂䏞荛ざ鷓薴㔵⢪⛓䕎䧭ⴔ㶩䙖䌢
欽涸剣劼很⵫剣歌㛇〈♨㛇ꄍMTBE,⛩ꃑ⛩ꂾ姻䊹掬瀖屘ꄍծ守⟬瘝կ鸑鵂巊-巊蟋》
〳⟄剣佪涸㼜湡叻⻊ざ暟➢宐湱㛇餘蟋》ⵌ剣劼很⵫务罜㼜㣐鿈ⴔ㛇餘絆ⴔ㥵熧腒跗涯
餘偽劼渮瘝殆㖈宐湱务䲿》涸呋ㅷ刿⸈䎁ⲙㄤ皍⽀կ巊-巊蟋》ꬋ䌢鷓欽✵ꬋ匧䚍荛务瘝
匧䚍涸ⴔ區暟〳⟄饰ⵌ㺢꧋崽綫佪卓腊꣭⡛㛇餘佪䎾䧭劥⡛倰岁僒鲮獴䒓封傞ꢂ鳅
瀊Ⱖ⚺銳緃挿僽♶鷓欽✵❵宐匧䚍暟餘乼⡲湱㼆鳅籖椫署傞鳅Ɤ罜⚂䨾欽霚⵫嫫䚍鳅
㣐կ 
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㕃 1. 巊-巊蟋》⾲椚㕃 

㔿湱蟋》Solid Phase Extraction皍獦 SPE僽♧고絕ざ✫鷥䭊䚍唾殆ծ鷥䭊䚍峤膴瘝
鵂玐涸ⴔ猌䪮助Ⱖ⾲椚♸巊湱蒀靶碫⡃㾩✵蒀靶䪮助涸♧猫✳罏⢪欽䕎䒭♸⢪欽⾲㔔㶸
㖈䊵䒗կ䔲㢕勇涸呋ㅷ很巊鸑鵂エ꣡⵫傞エ꣡⵫⠔鸑鵂⡲欽⸂鷥䭊䚍㖑唾殆湡叻⻊ざ暟䧴罏
䎁䪓暟Ⱖ➭絆ⴔ太鷳鵂エ꣡⵫崨ⴀ㼭叙搬た欽〥♧猫峤膴腊⸂鳅䔂涸很⵫⡤禹鷥䭊䚍㖑䪾
湡叻暟峤膴♴勻➢罜㹊梡㼆㢕勇呋ㅷ涸ⴔ猌ծ紱⻊ㄤ㺢꧋կ㔿湱蟋》䪮助鷓欽✵匧䚍ⵌꬋ匧
䚍㢴猫碫㘗⻊ざ暟〳鷥䭊涸㔿㹁湱猫碫⚪㺢ず傞荈⸓⻊乼⡲欽✵㺢꧋汚ꆀ呋ㅷⴔ區կ㔿
湱蟋》涸⚺銳緃挿⚹乼⡲籖椫署傞Ɤ䧭劥넞罜⚂㔿湱蟋》叙猫碫籖㢴꨽銳呏研⻊ざ暟
䚍餘鷥䭊ざ鷓涸蟋》叙㼆倰岁䒓封銳宠鳅넞꨽銳倰岁䒓封➃プ剣⚪㺢涸乼⡲䪮䊫ㄤⴔ猌猰
㷖濼霋կ 

 

 
㕃 2. 㔿湱蟋》♧菚姿낢 

跗涯小巤岁僽鸑鵂⸈Ⰶ霚⵫䧴罏佖」勵⟝⢪欰暟呋ㅷ务涸跗涯餘瘝勇餘小巤區ⴀ涸䪮助կ
跗涯小巤岁Ⱘ剣㹊낉乼⡲ㄤ崨玐皍⽀ծ䧭劥絑崸ծ乼⡲罏䱹鍘ㄤ䎾欽嫱⢾넞涸⠏⸷僽欰暟呋
ㅷ⵸㢅椚䌢欽涸倰䒭䌢欽涸小巤倰岁⚺銳剣剣劼很⵫小巤岁ծ渮區岁瘝կ剣劼很⵫小巤岁剒
⚹䌢錛♧菚鷥欽歌ꃫծ⛩ꃫծ⛩臟⚹小巤⵫䗳銳傞鵮〳⟄⸈Ⰶ pH 靈蒜霚⵫⟄唾霆暟餘
涸㔐佐桧կ跗涯小巤岁Ⳝ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ㶩⻊ざ暟㣐鿈ⴔ⻊ざ暟㔐佐桧鳅넞鷓ざ
✵㣐鸑ꆀծ넞傞佪䚍呋ㅷ涸ⴔ區կ 

 
㕃 3. 跗涯小巤岁爙䠑㕃♧菚姿낢 
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1.1.3 ぀岁ꊹ㹁䪮助錞薴欰暟呋ㅷ⵸㢅椚宨䚪 
ꊹ㹁叻ⲥ僽䒓㾝぀岁ꊹ㹁崞⸓涸䪮助⣜研僽぀岁ꊹ㹁餘ꆀ涸ꅾ銳Ɀ㹁㔔稇կ㖈ꊹ㹁錞薴

务㼆錞薴涸鷓欽薴㔵ծ⾲椚ծ霚⵫ㄤ勞俱ծ⟉㐼ծ崵㹁姿낢ծ絕卓雦皾瘝կ鸑鵂唙椚ㄤ䚪絕
぀岁鿈぀岁ꊹ㹁盗椚㽷ㄤⰖ㸝鿈鵛䎃勻Ⱆ䋒涸椚⻊唬낉湱Ⱒ叻ⲥ〳⟄封梡跗涯小巤岁僽剒⚹
䌢欽涸⵸㢅椚倰䒭⛓♧小巤霚⵫㛇劥⚹⛩臟小巤霚⵫⸈Ⰶ嫱⚹ 1:2-1:9կ鿈ⴔ嶍⿺跗涯小巤
岁涸叻ⲥ䚪絕㥵♴կ 

邍 1 鿈ⴔ叻ⲥ宨䚪邍 

䎸
尼 

叻ⲥぜ獦 ⵸㢅椚倰䒭 小巤霚⵫ 

1 
GA/T 187-2021 岁䏭猰㷖 欰暟唬勞务佯佯歷ㄤ佯涰赈唬낉 孞湱

蒀靶-餘靶ㄤ巊湱蒀靶-餘靶岁 
跗涯小巤ծ巊巊蟋》ծ

㔿湱蟋》 
⛩臟1:3 

2 
GA/T 1910-2021 岁䏭猰㷖 欰暟唬勞务涰虊卫唬낉 巊湱蒀靶-餘

靶岁 
跗涯小巤ծ㔿湱蟋》 ⛩臟1:3 

3 
GA/T 1907-2021 岁䏭猰㷖 欰暟唬勞务⯘涰㪭瘝 7 猫孽㛇歌ꃑꂾ

碫勄赈⵫唬낉 巊湱蒀靶-餘靶岁 
跗涯小巤ծ巊巊蟋》ծ

㔿湱蟋》 
⛩臟1:4 

4 
GA/T 1905-2021 岁䏭猰㷖 欰暟唬勞务徃佯ꥑ瘝 14 猫䫒ⳕ過롖

蚋唬낉 巊湱蒀靶-餘靶岁 
跗涯小巤 ⛩臟1:3 

5 
GA/T 1904-2021 岁䏭猰㷖 欰暟唬勞务⛔㣢焦瘝 21 猫欰暟焦癃

鷥 巊湱蒀靶-餘靶岁 
跗涯小巤ծ巊巊蟋》ծ

㔿湱蟋》 
⛩臟1:3 

6 
GA/T 1903-2021 岁䏭猰㷖 欰暟唬勞务に㉰瘝 29 猫嫫ㅷ⿺去靧

暟癃鷥 巊湱蒀靶-餘靶岁 
跗涯小巤ծ㔿湱蟋》 ⛩臟1:6 

7 
GA/T 1902.2-2021 岁䏭猰㷖 欰暟唬勞务䊼嫱㧆瘝 46 猫㸝骤ꞏ

꫽碫蚋暟癃鷥 
跗涯小巤ծ巊巊蟋》ծ

㔿湱蟋》 
⛩臟1:2 

8 
GA/T 1792-2021 岁䏭猰㷖 欰暟唬勞务䩟勻兜ꥑծ膴⛩㛇䩟勻兜

ꥑㄤ 5-孻-䩟勻兜ꥑ唬낉 巊湱蒀靶-餘靶岁 
跗涯小巤ծ㔿湱蟋》 

⛩臟1:3ㄤ
焫ꃑ渮綕Ȿ巊 

9 
GA/T 1640-2019 岁䏭猰㷖 ㈯巊务に㉰ㄤ O6-⽀⛩ꃀに㉰唬낉 

巊湱蒀靶-餘靶岁 
跗涯小巤 ⛩臟1:4 

10 
GA/T 1639-2019 岁䏭猰㷖 ㈯巊务薅⚋ A 瘝㔋猫薅⚋ A 碫嫫ㅷ

ㄤ守腂ꂼ唬낉 巊湱蒀靶-餘靶岁 
跗涯小巤ծ巊巊蟋》 ⛩臟1:4 

11 
GA/T 1633-2019 岁䏭猰㷖 過巊ծ㽶巊务⛩㛇袕蟎祪ꄏꃑ薗唬낉 

孞湱蒀靶-餘靶ㄤ巊湱蒀靶-餘靶岁 
跗涯小巤 ⛩臟1:9 

12 
GA/T 1623-2019 岁䏭猰㷖 欰暟唬勞务嶡抣㪭唬낉 孞湱蒀靶-餘

靶ㄤ巊湱蒀靶-餘靶岁 
跗涯小巤ծ巊巊蟋》ծ

㔿湱蟋》 
⛩臟1:2 

13 
GA/T 1605-2019 岁䏭猰㷖 欰暟唬勞务♨⚋霿㉰唬낉 巊湱蒀靶-

餘靶岁 
跗涯小巤ծ㔿湱蟋》 ⛩臟1:4 
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1.2 CLAM-2030 禹絡➝絏 
㛇✵㖈過幡ծ過崰瘝欰暟呋ㅷⴔ區⚰䎯唬崵禹絡곭㚖䨾獤稡涸⚪㺢絑낉䀙峸䒓封ⴀ〳欽

✵ LC-MS/MS 涸Ⰼ荈⸓呋ㅷ㖈絁⵸㢅椚禹絡 CLAM-2030ㄤ䀙峸 Nexera X2 巊湱禹絡⟄⿺ LCMS-
8040/8045/8050/8060NX 偽綟遰䱹㕃 4➑꨽㼜ꅷ過盗䧴Ⱖ➭呋ㅷ盗佞縨ⵌ呋ㅷ卹禹
絡〳荈⸓䪄遤➢呋ㅷ⵸㢅椚ⵌ LCMS ⴔ區鵂玐ꢂ涸䨾剣乼⡲剒㣐鸑ꆀ⚹ 20 ⚡呋ㅷ/㼭傞剒
㢴〳ず傞ⴔ區 60 ⚡呋ㅷկCLAM-2030 ㄤ LCMS-8040 / 8045 / 8050 / 8060NX 翫欽禹絡傁〳䔲
⨞♧㤛模侮涸Ⰼ荈⸓㖈絁⵸㢅椚+ⴔ區禹絡⢪欽⛲〳⽀杝⢪欽 LCMS-8040 / 8045 / 8050 / 
8060NXկ 

 
图 4. CLAM-2030+LCMS-8050 

1.2.1 CLAM-2030 炽⟝絆䧭ㄤ䊨⡲⾲椚 
CLAM-2030 ⚺銳歋鵳呋ꛏծ呋ㅷ卹ծ霚⵫卹ծ䮷䶔⸈掚絆⟝ծ劼唒苮ծ幡峤⿺䏑巊咱絆䧭կ

呋ㅷ佞縨✵呋ㅷ卹务〳鷥䭊㢴猫錞呔呋ㅷ盗忘駈♶ずⴔ區㖞兞կ鵂応盗ㄤ佐꧋盗佞縨✵⚁
欽櫕卹务欽✵小巤ㄤ很巊ⴔ猌կ20 ⡙霚⵫卹〳⟄佞縨㢴猫錞呔霚⵫櫕忘駈⸈叻ծ獺ꅺծ小
巤瘝㢴猫霚⵫ㄤ乼⡲꨽宠կ劼唒苮ず䀙峸巊餘餘❡ㅷ偽綟遰䱹➑꨽㼜ꅷ過盗䧴Ⱖ➭呋ㅷ盗
佞縨ⵌ呋ㅷ卹禹絡〳荈⸓䪄遤➢呋ㅷ⵸㢅椚ⵌ LCMS ⴔ區鵂玐ꢂ涸䨾剣乼⡲կ  
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㕃 5. CLAM-2030 炽⟝絆䧭 

呋ㅷ务小巤涸跗涯⟄⿺♶很暟⚺銳ⵄ欽鵂応盗♴鿈涸 PTFE 応芘0.45 μm鵳遤ⴔ猌կ呋
ㅷㄤ小巤霚⵫㖈鵂応盗务⯎ⴔ幊ざ㖲⺣た鵂応盗佞縨✵佐꧋盗♳倰鸑鵂䬄エ鵂応倰岁㼜
♳幡巊佐꧋✵佐꧋盗务䎇㼜佐꧋盗⚗䒙կ 

 
㕃 6. CLAM-2030 䊨⡲⾲椚 

CLAM-2030 荈⸓䪄遤涸⵸㢅椚崨玐⺫ゎエ》呋ㅷծエ》霚⵫ծ嶴偒꩎䶔ծ鵂応ծ⸈掚㥵
剣꨽銳ծ呋ㅷ鲮獴荛 LC-MS/MS ⟉㐼涸鵳呋㐼կ 

 
㕃 7. CLAM-2030 䪄遤荈⸓ⴔ區崨玐㕃 

1.2.2 CLAM-2030 暵挿 
1䲿넞䊨⡲佪桧 
ⵄ欽吗絡䩛⸓跗涯小巤倰岁㢅椚♧⚡呋劥㣐紨꨽銳➃䊨乼⡲ 15 ⴔꛦ罜ⵄ欽 CLAM-2030

䪄遤涸荈⸓跗涯小巤倰岁➃䊨乼⡲崨玐皍⽀〫 ꨽♲姿 1岤ⱃ呋ㅷ2鷥䭊呋ㅷ㢅椚玐䎸
3挿ⴁ䒓㨤䭽꛵կ乼⡲罏〫꨽蔄 3 ⴔꛦ傞ꢂ模䧭⟄♳ 3 ⚡姿낢Ⱖ➭玐䎸Ⰼ鿈歋 CLAM-
2030 荈⸓模䧭㣐㣐䲿넞✫䊨⡲佪桧կ 
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㕃 8. 吗絡䩛⸓跗涯小巤倰岁ㄤ CLAM-2030 䪄遤涸荈⸓跗涯小巤倰岁傞ꢂ㼆嫱㕃 

CLAM-2030 Ⱏ剣 60 ⚡呋ㅷ⡙㖈䪄遤呋ㅷⴔ區傞〳⟄㼜呋ㅷ⵸㢅椚傞ꢂㄤ LCMSMS ⴔ
區傞ꢂꅾ〜呋ㅷ⵸㢅椚Ⳝ⛖♶⽑欽侮⡤ⴔ區傞ꢂ㔔姼㖈㢴呋ㅷⴔ區鵂玐务刿Ⱘ剣佪桧⠏
⸷կ 

 

㕃 9. CLAM-2030 㢅椚㢴⚡呋ㅷ涸ⴔ猌崨玐㕃 

2넞ⲥ烁䚍ㄤ〳ꅾ㢕䚍 
CLAM-2030 㹁ꆀⴔ區〳⢪欽㉁ㅷ⻊霚⵫渱➢罜䲿넞呋ㅷⴔ區佪桧ㄤ鸑ꆀ䎇唾霆✫唬崵

絕卓涸ⲥ烁䚍ㄤ〳ꅾ㢕䚍կ霚⵫渱务♧菚⺫ゎ㛇餘叻刼ծ餘䱽ծ瑟涯ծⰻ叻ծ獺ꅺ⵫ծ蒀靶叙
⟄⿺崨⸓湱乼⡲罏〫꨽ⵄ欽 LC 勵⟝崨⸓湱⚹霚⵫渱务䲿⣘ծMRM 鸑麤⥌䜂CE 腊ꆀ〳
⟄欽霚⵫渱务涸很⵫叻鵳遤⠏⻊䒊用 LC-MS/MS 倰岁搬た呏研霹僈㖈 CLAM-2030 鲱⟝涸
setting歲꬗霃縨䨾꨽霚⵫ծ餘䱽䒊用呋ㅷ䲿》玐䎸䭽撑霚⵫渱霹僈鵳遤霃縨⛓た鵳
Ⰶanalysis歲꬗霃縨叻ⲥㅷծ餘䱽呋ㄤ劢濼呋ㅷ涸⡙縨挿ⴁ䒓㨤鵳遤㖈絁㢅椚ㄤⴔ區կ
CLAM-2030 鲱⟝Ⱘ㢊㢴猫⸆腊㹊梡侨研낉霆鲱⟝ゎ剣霚⵫涬䔶ծ吥ⲥ刼絁ծ餘䱽ծ禹絡絶䫡
瘝⸆腊唾霆侨研涸〳乼⡲䚍կ 
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㕃 10. CLAM-2030 鲱⟝㢴⸆腊霃縨 

3唾ꥻ乼⡲罏㸝Ⰼ 
荈⸓㢅椚Ⲹ㼱✫⢪欽罏䱹鍘欰暟呋劥罜㼋荝涸悶㖈吗厩氬氻涸굥ꤗ䏑宐ㄤ㢅椚た涸䏑䒙

暟唾䭯ꥬ猌呋ㅷ㢅椚模嫳た〳♧饰㢅椚㣐㣐꣭⡛乼⡲罏欰暟䠭厩굥ꤗկ  
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✳ծ  CLAM-2030 㖈Ⱆ㸝遤⚌涸䎾欽 

2.1 嫫ㅷⴔ區 
䔲➚Ⰼ椕嫫ㅷ鵵岁月縡䕎⸷♶倗⸈ⶢ倝㘗ざ䧭嫫ㅷ⿺倝礵牟崞䚍暟餘♶倗嶑Ⰶ蓷㣖㽲

碫ծざ䧭㣐띿稇碫ծ子銯ꂼ碫瘝倝㘗嫫ㅷ刿倝䰃去鸟䏞匧䘯嫫ㅷ嫫暟涸唬崵ⴼ㹁⡲⚹䪄岁⣜
研」䖤㽍⚹Ⱒꝶ⛲㼆ⴔ區倰岁䲿ⴀ✫刿넞銳宠կ馄넞佪巊湱蒀靶-⚮翫餘靶䪮助Ⱘ剣䘯鸟ծ넞
佪ծ抳併䏞넞涸⠏⸷Ⱖ㢴导䎾港崵垷䒭MRM〳⟄剣佪鼙⯝㔔㛇餘䎁䪓罜鸣䧭涸⧺꣉䚍梡
韌僽汚ꆀ剣劼暟ⴔ區涸껷鷥䪮助䩛媯կ 

Ⱆ㸝遤⚌㖈嫫ㅷⴔ區务剒䌢欽涸呋ㅷ⵸㢅椚倰岁⚹跗涯小巤岁〳剣佪綕鍒呋ㅷꆀ㣐ծ➃
䩛♶駈ծ傞ꢂ稒涸梡㹊꨽宠կ跗涯餘小巤岁僽♧猫皍⽀ծ䘯鸟ծ倰⤑涸欰暟呋ㅷ곫㢅椚䪮助
Ⱖ⠏挿⺫䭍1ծⳜ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ㶩⻊ざ暟2ծ⵸㢅椚倰岁䒓封ꬋ䌢皍⽀♧⚡叻
ⲥ涸乼⡲崨玐㛇劥鷓ざ䨾剣涸⻊ざ暟3ծ䘯鸟4ծ㔐佐桧鳅넞կ告䩛⸓跗涯小巤岁乼⡲餩傞
餩⸂乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ剣劼ꃑ瘝小巤霚⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸⻊㷖⽭㹲ㄤ
欰暟䎁䪓굥ꤗկ 

꬗㼆吗絡嫫ㅷㄤ倝Ⱓ嫫ㅷ䌄勻涸唬崵䮋䧶䀙峸灇封涸Ⰼ荈⸓⻊欰暟呋劥⵸㢅椚禹絡
CLAM-2030䲿⣘✫刿〳ꅾ梡涸鍒Ɀ倰呩〳䌐⸔嶊ꤑ䩛⸓ⵖ㢊⵸㢅椚鵂玐务ⴀ梡䒸Ⰶ涸➃⚹霴
䊵䎇䲿넞㹊낉㹔涸㸝Ⰼ䚍կ䀙峸ㄤⰖ㸝぀岁곭㚖湱Ⱒ䊨⡲➃プⵄ欽CLAM-2030ㄤⰌ禹⴩♲ꅾ
㔋匧勍餘靶❡ㅷ翫欽禹絡䒓封✫♧禹⴩欰暟㛇餘务涸嫫ㅷㄤ倝礵牟崞䚍暟餘涸唬崵倰岁鵯❈
㛇餘⺫䭍Ⰼ過ծ過崰ծ㈯巊ծ㽶巊瘝霆僈霪㤛禹絡鷓欽✵ぐ猫♶ず欰暟呋ㅷㄤ唬崵⻊ざ暟
⚂忘駈㔐佐桧ㄤꅾ㢕䚍銳宠կ 
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CLAM-2030 ♸ LC-MS/MS 翫欽崵㹁㽶呋⚥涸薅⚋腂碫嫫ㅷ 

䶰 銳劥俒⢪欽䀙峸欰暟呋劥Ⰼ荈⸓㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-MS/MS翫欽禹絡䒊用
✫➃㽶呋务3猫薅⚋腂碫嫫ㅷ涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚乼⡲➢エ》呋
ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLC-MS/MS荈⸓鵳呋㐼㖲ꬑ⟉㐼荈
⸓模䧭Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞鷓ざ㽶呋务薅⚋腂碫嫫ㅷ涸䘯鸟㹁ꆀ唬崵կ劥
㹊낉务㛇餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈92.8։109.9%⛓ꢂ♶ず崽䏞⸈叻呋ㅷꅾ㢕鵳呋6妃唾
殆傞ꢂRSD㖲㼭✵0.4%油꬗獤RSD㖲㼭✵5%餘䱽呋劥㹊崵崽䏞㖈⯈雽岚⸓薴㔵ⰻկ 

Ⱒꝶ霒CLAM-2030  LC-MS/MS  㽶呋  薅⚋腂碫嫫ㅷ 

 
鵛䎃勻嫫ㅷ涸试欽ッ僈儑㟞Ɤ涸馋⸷Ⱖ务薅⚋腂碫嫫ㅷ㾩✵剒䌢錛涸嫫ㅷ猫碫⛓♧կ㸐

僽♧碫➃䊨ざ䧭涸务卛牟絑Ⱓ㤃⵫匧僒遤䧭蚋暟⣜饆䚍㼆エ굹罏涸⽭㹲⚺銳⡤梡㖈礵牟䰀
㹲㥵礵牟氻呋氿朐ㄤ欰椚䰀㹲㼋荝䚉䚍䗱聝緃過ㄤ䗱䖒㣟䌢瘝䎇剣〳腊㼋荝枦娥կ薅
⚋腂碫嫫ㅷ⚺銳⺫䭍薅⚋腂歌㛇薅⚋腂3,4-❇歌㛇✳孻㛇薅⚋腂ㄤ3,4-❇歌㛇✳孻㛇歌㛇薅
⚋腂瘝㖈エ굹罏⡤ⰻ⚺銳⟄⾲䕎䕎䒭絑㽶巊䱗ⴀ㔔姼㽶呋务薅⚋腂碫ゎꆀ涸唬崵㼆✵ⴼ倗
嶍嫫➃プ僽やエ굹鵂霪碫嫫ㅷ荛Ⱒꅾ銳կ 

跗涯餘小巤岁僽㽶呋瘝欰暟呋ㅷ⵸㢅椚傞䌢欽涸♧猫䩛媯ⰦⳜ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ
㶩⻊ざ暟⚂㔐佐桧鳅넞կ告僽猌絁跗涯餘小巤岁乼⡲餩傞餩⸂乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ
넞守ꃑ瘝小巤霚⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸欰暟⽭㹲굥ꤗկ 

劥俒ⵄ欽霪禹絡䒊用✫㽶呋务薅⚋腂歌㛇薅⚋腂ㄤ3,4-❇歌㛇✳孻㛇歌㛇薅⚋腂ゎꆀ涸
唬崵倰岁⟄⣘湱Ⱒ唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30AD x 2   荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 餘 靶 ⟉ LCMS-8050  
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀靶䊨⡲畀 LabSolutions Ver. 5.91 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝
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蒀 靶 叙 Shim-pack GIST C18, 100 mm x 2.1 mmI.D., 2 μm 
崨 ⸓ 湱 A 湱-宐+0.1%歌ꃑ+5mM 歌ꃑꜽB 湱-歌ꃫ+0.1%歌ꃑ+5mM 歌ꃑꜽ 
崨 鸟 0.3 mL/min 叙 庛 40˫  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 20%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
0.20 岹 B Conc 20 
2.50 岹 B Conc 70 
2.80 岹 B Conc 95 
3.40 岹 B Conc 95 
3.50 岹 B Conc 20 
5.00 岹 B Conc 20 

13.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 4 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 
ID ⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 preV CEV Q3 PreV 

1 薅⚋腂AMP 136.10 
91.00* -14.0 -17.0 -19.0 
119.10 -14.0 -15.0 -25.0 

2 歌㛇薅⚋腂(MAMP) 150.10 
91.00* -18.0 -21.0 -36.0 
119.10 -18.0 -15.0 -24.0 

3 
3,4-❇歌㛇✳孻㛇歌㛇

薅⚋腂(MDMA) 
194.10 

163.20* -15.0 -13.0 -30.0 
105.10 -15.0 -15.0 -20.0 

*去邍㹁ꆀ猌㶩㼆 

1.3 CLAM-2030 荈⸓⵸㢅椚 
㖈CLAM-2030䱽ⵖ鲱⟝歲꬗KIT.Cond蝲⽀涸㶩蝲⽀protocol고♴綘鳓呋ㅷ荈⸓⵸㢅椚玐

䎸Ⱘ⡤姿낢⚹(1)㖈鵂応盗务⸈Ⰶ20 μL歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋(2)エ》㽶呋30 μL♳呋
(3)⸈Ⰶ120 μL歌ꃫ小巤跗涯 (4) 2100 rpm꩎虹60猲(5)䬄応120猲(6)呋ㅷ鲮獴荛荈⸓鵳呋
㐼鵳呋2 μL崨玐㥵㕃1䨾爙կ 
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㕃 1. CLAM-2030 荈⸓⵸㢅椚崨玐 

2. 絕卓♸雭雿 
劥㹊낉ꅷ欽䀙峸欰暟呋劥Ⰼ荈⸓㖈絁⵸㢅椚禹絡CLAM-2030鵳遤㽶呋涸⵸㢅椚呋ㅷ㢅椚

絕勲た⠔荈⸓㼜呋ㅷ鳕鷐ⵌLC-MS/MS涸荈⸓鵳呋㐼⽀⯋鵳遤鵳呋ⴔ區կ劥俒务呋ㅷ荈⸓⵸㢅
椚玐䎸⺫䭍エ》呋ㅷծエ》跗涯小巤⵫ծ䮷䶔ㄤ鵂応䚪傞ꢂ紨5 min㖈LC-MS/MS鵳遤ⴔ區
涸ず傞荈⸓⵸㢅椚玐䎸⛲㖈ず傞鵳遤䎇⚂CLAM-2030⠔呏研⵸㢅椚崨玐ず傞㢅椚2-3⚡呋ㅷ
⽰㼆呋ㅷ涸㢅椚鵳遤ⵌ䮷䶔鵯♧姿낢傞禹絡⠔荈⸓䒓㨤䎸⴩务♴♧⚡呋ㅷ涸㢅椚կ鵯猫❜⿸
㢅椚呋劥涸遤⚹⢪䖤嫦⚡呋ㅷ涸LC-MS/MSⴔ區傞ꢂꢂꥬ⚹5 min㥵㕃2䨾爙կ 

 

 
㕃 2. CLAM-2030 ♸ LC-MS/MS 翫欽䊨⡲垷䒭 

2.1 㛇餘叻ⲥㅷ蒀靶㕃 

 
㕃 3. 3 猫薅⚋腂碫湡叻暟蒀靶㕃崽䏞5.0 ng/mL䊩AMP务MAMP〸MDMA 
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2.2 吥ⲥ刼絁 

 
㕃 4. 3 猫薅⚋腂碫湡叻暟吥ⲥ刼絁1~500 ng/mL䊩AMP务MAMP〸MDMA 

㖈瑟涯㽶呋务幑⸈湡叻暟叻ⲥ很巊⣜妃ꂁⵖ䧭崽䏞ⴔⵆ⚹1.0ծ2.0ծ5.0ծ10.0ծ50.0ծ
100.0ծ500 ng/mL涸⸈叻很巊䭽♳鶣1.3㢅椚崨玐㢅椚呋ㅷたⴔ區⟄崽䏞⚹埇㗂叻油꬗獤
⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ絕卓㥵㕃4⿺邍3䨾爙կ 

邍 3. 吥ⲥ刼絁勉ꅾ 1/C 

ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵

ng/mL 
湱Ⱒ禹侨 r ⲥ烁䏞% 

AMP Y = (14163.4)X - (5874.4) 1.0~500 0.9998 93.7~109.9 
MAMP Y = (31945.8)X + (2068.6) 1.0~500 0.9996 92.8~106.2 
MDMA Y = (24346.0)X - (81.5) 1.0~500 0.9997 93.4~103.6 

2.3 礵㺙䏞㹊낉 
崽䏞⚹5ծ50ծ500 ng/mL涸瑟涯㽶呋⸈叻呋䭽撑1.3涸㢅椚崨玐ⴔⵆ鵶絯䎂遤崵㹁6妃

罌㻋霪禹絡涸礵㺙䏞絕卓㥵邍4䨾爙邍僈CLAM-2030荈⸓⵸㢅椚巊餘翫欽禹絡㼆湡叻暟涸ⴔ
區倰岁礵㺙䏞葻㥩կ 

邍 4. 唾殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 
ぜ獦 崽䏞ng/mL 唾殆傞ꢂ RSD(%) 油꬗獤 RSD(%) 

AMP 
5 0.30 4.99 

50 0.26 3.76 
500 0.28 3.04 

MAMP 
5 0.27 4.24 

50 0.24 3.26 
500 0.27 2.14 

MDMA 
5 0.32 2.77 

50 0.24 2.03 
500 0.27 1.31 

2.4 餘䱽呋ㅷ崵霚絕卓 
瑟涯呋ㅷ务ⴔⵆ⸈Ⰶ550ㄤ500 ng/mL叻ⲥ呋ㅷ⡲⚹餘䱽呋QCL, QCMㄤQCH叻爙崽䏞

ㄤ⯈雽岚⸓薴㔵㥵邍5䨾爙㹊꣢唬崵崽䏞㖈⯈雽岚⸓薴㔵ⰻկ 

 

0 250 浓浓
0.0

2.5

5.0

面面 (x1,000,000)

0 250 浓浓
0.0

0.5

1.0

1.5

面面 (x10,000,000)

0 250 浓浓
0.00

0.25

0.50

0.75

1.00

1.25
面面 (x10,000,000)
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邍 5. 餘䱽呋ㅷ唬崵絕卓 

⻊ざ暟 
叻爙崽䏞ng/mL ⯈雽岚⸓薴㔵ng/mL 㹊崵崽䏞ng/mL 
QCL QCM QCH QCL QCM QCH QCL QCM QCH 

AMP 5 50 500 4-6 40-60 400-600 4.5 45.7 471.7 
MAMP 5 50 500 4-6 40-60 400-600 4.8 48.2 491.3 
MDMA 5 50 500 4-6 40-60 400-600 4.6 46.9 487.4 

3．结论 

劥俒⢪欽䀙峸Ⰼ荈⸓㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-MS/MS㖈絁翫欽禹絡䒊用✫➃㽶
呋务3猫薅⚋腂碫嫫ㅷ涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚乼⡲➢エ》呋ㅷծ小
巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLC-MS/MS荈⸓鵳呋㐼㖲ꬑ⟉㐼荈⸓模䧭
Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞鷓ざ㽶呋务薅⚋腂碫嫫ㅷ涸䘯鸟㹁ꆀ唬崵կ劥㹊낉务㛇
餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈92.8։109.9%⛓ꢂ♶ず崽䏞⸈叻呋ㅷꅾ㢕鵳呋6妃唾殆傞ꢂRSD
㖲㼭✵0.4%油꬗獤RSD㖲㼭✵5%餘䱽呋劥㹊崵崽䏞㖈⯈雽岚⸓薴㔵ⰻկ㹊낉絕卓邍僈霪
倰岁鷓ざ㽶呋务3猫薅⚋腂碫嫫ㅷ涸䘯鸟㹁ꆀ唬崵կ 
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CLAM-2030 ♸ LCMS-8050 翫欽崵㹁㽶呋⚥涸守腂ꂼ⿺Ⱖ➿

靧暟ゎꆀ 

䶰 銳劥俒⢪欽䀙峸Ⰼ荈⸓欰暟呋劥㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-MS/MS㖈絁翫欽禹絡
䒊用✫➃㽶呋务守腂ꂼ⿺Ⱖ去靧暟膴孲⿡歌守腂ꂼ涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓
⵸㢅椚乼⡲➢エ》呋ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLC-MS/MS
荈⸓鵳呋㐼㖲ꬑ⟉㐼荈⸓模䧭Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞鷓ざ㽶呋务薅⚋腂碫嫫
ㅷ涸䘯鸟㹁ꆀ唬崵կ劥㹊낉务㛇餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈88.7։112.6%⛓ꢂ♶ず崽䏞⸈叻
呋ㅷꅾ㢕鵳呋6妃唾殆傞ꢂRSD㖲㼭✵0.1%油꬗獤RSD㖲㼭✵4.5%餘䱽呋劥㹊崵崽䏞㖈⯈
雽岚⸓薴㔵ⰻկ 

Ⱒꝶ霒CLAM-2030  LC-MS/MS  㽶呋  守腂ꂼ⿺Ⱖ去靧❡暟 

 
鵛䎃勻嫫ㅷ涸试欽ッ僈儑㟞Ɤ涸馋⸷Ⱖ务守腂ꂼ⤺獦K磋㾩✵剒䌢錛涸嫫ㅷ猫碫

⛓♧կ㸐僽薅梠䊹ㆆ㊋涸遥欰暟㾩✵ⴔ猌䚍띿ꃯ⵫エ굹守腂ꂼ〳腊䒸封㼆エ굹罏肽鿈䗱
腮ㄤ㣐腰涸宕⛉䰀㹲欨荛㼋荝娥❖կ守腂ꂼ涸去靧❡暟⺫䭍⿡歌守腂ꂼㄤ膴孲⿡歌守腂ꂼ
㣐鿈ⴔ歋胄腮䱗ⴀկ䭽撑㕂꣢嫫ㅷ唬낉叻ⲥ〫銳㖈欰暟唬勞务唬ⴀ⿡歌守腂ꂼ䧴膴孲⿡歌守
腂ꂼ⽰〳⡲⚹エ굹守腂ꂼ涸霆研կ 

跗涯餘小巤岁僽㽶呋瘝欰暟呋ㅷ⵸㢅椚傞䌢欽涸♧猫䩛媯ⰦⳜ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ
㶩⻊ざ暟⚂㔐佐桧鳅넞կ告僽猌絁跗涯餘小巤岁乼⡲餩傞餩⸂乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ
넞守ꃑ瘝小巤霚⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸欰暟⽭㹲굥ꤗկ 

劥俒ⵄ欽霪禹絡䒊用✫㽶呋务守腂ꂼ⿺Ⱖ去靧暟膴孲⿡歌守腂ꂼゎꆀ涸唬崵倰岁⟄⣘湱
Ⱒ唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30AD x 2   荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 餘 靶 ⟉ LCMS-8050  
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀靶䊨⡲畀 LabSolutions Ver. 5.91 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝
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蒀 靶 叙 Shim-pack GIST C18, 100 mm x 2.1 mmI.D., 2 μm 
崨 ⸓ 湱 A 湱-宐+0.1%歌ꃑ+5mM 歌ꃑꜽB 湱-歌ꃫ+0.1%歌ꃑ+5mM 歌ꃑꜽ 
崨 鸟 0.3 mL/min 叙 庛 40˫  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 25%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

0.20 岹 B Conc 20 
0.80 岹 B Conc 70 
1.00 岹 B Conc 95 
1.30 岹 B Conc 95 
1.40 岹 B Conc 20 
3.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 4 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

ID ⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 preV 
CE

V 
Q3 Pre
V 

1 守腂ꂼ 238.10 
125.10* -17.0 -28.0 -20.0 
179.15 -12.0 -17.0 -16.0 

2 膴孲⿡歌守腂ꂼ 222.10 
142.15* -16.0 -26.0 -23.0 
141.15 -12.0 -37.0 -22.0 

*去邍㹁ꆀ猌㶩㼆 

1.3 CLAM-2030 荈⸓⵸㢅椚 
㖈 CLAM-2030 䱽ⵖ鲱⟝歲꬗ KIT.Cond 蝲⽀涸㶩蝲⽀ protocol 고♴綘鳓呋ㅷ荈⸓⵸

㢅椚玐䎸Ⱘ⡤姿낢⚹(1) 㖈鵂応盗务⸈Ⰶ 20 μL 歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋(2) エ》
㽶呋 30 μL ♳呋(3) ⸈Ⰶ 120 μL 歌ꃫ小巤跗涯 (4) 2100 rpm ꩎虹 60 猲(5) 䬄応 120
猲(6) 呋ㅷ鲮獴荛荈⸓鵳呋㐼鵳呋 2 μL崨玐㥵㕃 1 䨾爙կ 
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㕃 1. CLAM-2030 荈⸓⵸㢅椚崨玐 

2. 絕卓♸雭雿 
劥㹊낉ꅷ欽䀙峸欰暟呋劥Ⰼ荈⸓㖈絁⵸㢅椚禹絡CLAM-2030鵳遤㽶呋涸⵸㢅椚呋ㅷ㢅

椚絕勲た⠔荈⸓㼜呋ㅷ鳕鷐ⵌLC-MS/MS涸荈⸓鵳呋㐼⽀⯋鵳遤鵳呋ⴔ區կ劥俒务呋ㅷ荈⸓
⵸㢅椚玐䎸⺫䭍エ》呋ㅷծエ》跗涯小巤⵫ծ䮷䶔ㄤ鵂応䚪傞ꢂ紨5 min㖈LC-MS/MS鵳
遤ⴔ區涸ず傞荈⸓⵸㢅椚玐䎸⛲㖈ず傞鵳遤䎇⚂CLAM-2030⠔呏研⵸㢅椚崨玐ず傞㢅椚
2-3⚡呋ㅷ⽰㼆呋ㅷ涸㢅椚鵳遤ⵌ䮷䶔鵯♧姿낢傞禹絡⠔荈⸓䒓㨤䎸⴩务♴♧⚡呋ㅷ涸
㢅椚կ鵯猫❜⿸㢅椚呋劥涸遤⚹⢪䖤嫦⚡呋ㅷ涸LC-MS/MSⴔ區傞ꢂꢂꥬ⚹5 min㥵㕃2䨾
爙կ 

 
㕃 2. CLAM-2030 ♸ LC-MS/MS 翫欽䊨⡲垷䒭 

2.1 㛇餘叻ⲥㅷ蒀靶㕃 

     
㕃 3. 瑟涯㽶呋⸈叻 0.5 ng/mL 守腂ꂼㄤ膴孲⿡歌守腂ꂼ蒀靶㕃 
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2.2 吥ⲥ刼絁 

      
㕃 4. 守腂ꂼㄤ膴孲⿡歌守腂ꂼ吥ⲥ刼絁0.2~100 ng/mL䊩守腂ꂼ〸膴孲⿡歌守腂ꂼ 

㖈瑟涯㽶呋务幑⸈湡叻暟叻ⲥ很巊⣜妃ꂁⵖ䧭崽䏞ⴔⵆ⚹0.2ծ0.5ծ1.0ծ5.0ծ10.0ծ
50.0ծ100 ng/mL涸⸈叻很巊䭽♳鶣1.3㢅椚崨玐㢅椚呋ㅷたⴔ區⟄崽䏞⚹埇㗂叻油꬗
獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ絕卓㥵㕃4⿺邍3䨾爙կ 

邍 3. 吥ⲥ刼絁勉ꅾ 1/C 

ぜ獦 吥ⲥ刼絁 絁䚍薴㔵ng/mL 湱Ⱒ禹侨 r ⲥ烁䏞% 
守腂ꂼ Y = (45780.9)X + (878.8) 0.2~100 0.9998 88.7~106.8 

膴孲⿡歌守腂ꂼ Y = (16540.1)X + (505.1) 0.2~100 0.9995 90.0~112.6 

2.3 礵㺙䏞㹊낉 
崽䏞⚹0.5ծ5ծ50 ng/mL涸瑟涯㽶呋⸈叻呋䭽撑1.3涸㢅椚崨玐ⴔⵆ鵶絯䎂遤崵㹁

6妃罌㻋霪禹絡涸礵㺙䏞絕卓㥵邍4䨾爙邍僈CLAM-2030荈⸓⵸㢅椚巊餘翫欽禹絡㼆湡
叻暟涸ⴔ區倰岁礵㺙䏞葻㥩կ 

邍 4. 唾殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

ぜ獦 崽䏞ng/mL 唾殆傞ꢂ RSD(%) 油꬗獤 RSD(%) 

守腂ꂼ 
0.5 0.03 3.56 
5 0.04 1.56 

50 0.03 2.18 

膴孲⿡歌守腂ꂼ 
0.5 0.04 4.24 
5 0.05 3.34 

50 0.03 1.27 

 

2.4 餘䱽呋ㅷ崵霚絕卓 
瑟涯呋ㅷ务ⴔⵆ⸈Ⰶ0.55ㄤ50 ng/mL叻ⲥ呋ㅷ⡲⚹餘䱽呋QCL,QCMㄤQCH叻爙崽

䏞ㄤ⯈雽岚⸓薴㔵㥵邍5䨾爙㹊꣢唬崵崽䏞㖈⯈雽岚⸓薴㔵ⰻկ 
邍 5. 餘䱽呋ㅷ唬崵絕卓 

⻊ざ暟 
叻爙崽䏞ng/mL ⯈雽岚⸓薴㔵ng/mL 㹊崵崽䏞ng/mL 
QCL QCM QCH QCL QCM QCH QCL QCM QCH 

守腂ꂼ 0.5 5 50 0.4-0.6 4-6 40-60 0.52 5.10 48.8 
膴孲⿡歌守腂ꂼ 0.5 5 50 0.4-0.6 4-6 40-60 0.46 4.98 47.4 

 

0 50 浓浓
0.0

1.0

2.0

3.0

4.0

面面 (x1,000,000)

0 50 浓浓
0.0

0.5

1.0

1.5

面面 (x1,000,000)
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3絕雿 

劥俒⢪欽䀙峸Ⰼ荈⸓㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-MS/MS㖈絁翫欽禹絡䒊用✫➃
㽶呋务守腂ꂼ⿺Ⱖ去靧暟膴孲⿡歌守腂ꂼ涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚
乼⡲➢エ》呋ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLC-MS/MS荈
⸓鵳呋㐼㖲ꬑ⟉㐼荈⸓模䧭Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞鷓ざ㽶呋务薅⚋腂碫嫫
ㅷ涸䘯鸟㹁ꆀ唬崵կ劥㹊낉务㛇餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈88.7։112.6%⛓ꢂ♶ず崽䏞⸈
叻呋ㅷꅾ㢕鵳呋6妃唾殆傞ꢂRSD㖲㼭✵0.1%油꬗獤RSD㖲㼭✵4.5%餘䱽呋劥㹊崵崽
䏞㖈⯈雽岚⸓薴㔵ⰻկ㹊낉絕卓邍僈霪倰岁鷓ざ㽶呋务守腂ꂼ⿺Ⱖ去靧暟膴孲⿡歌守腂ꂼ
涸䘯鸟㹁ꆀ唬崵կ 
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CLAM-2030 ♸ LCMS-8050 翫欽䘯鸟崵㹁㽶呋⚥涸荝䎑⵫

띌錭ꃑ✳⛩腂 
䶰 銳劥俒ꅷ欽CLAM-2030荈⸓呋ㅷ⵸㢅椚巊餘翫欽禹絡⟄㽶呋务띌錭ꃑ✳⛩腂LSD
涸䘯鸟唬崵⚹⢾确雭✫霪禹絡欽✵嶍嫫唬勞㢅椚涸〳遤䚍կꅷ欽CLAM-2030荈⸓呋ㅷ⵸㢅
椚⟉㼆㽶呋⟄跗涯餘小巤倰䒭鵳遤⵸㢅椚た♸LCMS-8050㖈絁翫欽鵳遤唬崵կⴔ區絕卓儑
爙㖈0.005~200 ng/mL絁䚍薴㔵ⰻ吥ⲥ刼絁湱Ⱒ禹侨⚹0.9964唬ⴀꣳㄤ㹁ꆀꣳⴔⵆ⚹
0.001 ng/mLㄤ0.002 ng/mL⡛ծ务ծ넞♲⚡崽䏞⸈叻呋涸㔐佐桧㖈74.81~90.41%⛓ꢂn=6
唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈0.12~0.56%ㄤ1.79~5.43%⛓ꢂn=6կ絕卓邍僈
CLAM-2030荈⸓⵸㢅椚巊餘翫欽禹絡ꅾ㢕䚍⿺礵㺙䏞葻㥩〳 欽✵㽶呋务嫫ㅷ唬崵կꅷ欽霪
禹絡嶍嫫唬勞⵸㢅椚㹊梡✫荈⸓⻊䲿넞✫䊨⡲佪桧Ⲹ㼱✫剣劼霚⵫⿺欰暟呋ㅷ㼆㹊낉
プ涸悶㖈⠟㹲կ 

Ⱒꝶ霒CLAM-2030荈⸓呋ㅷ⵸㢅椚禹絡 巊餘翫欽 㽶呋 띌錭ꃑ✳⛩腂 

 
㽶巊僽嶍嫫呩⟝务䌢欽涸欰暟唬勞Ⱖ务蚋暟⾲⡤ㄤ去靧暟崽䏞鳅넞կ灇瑕霆僈蚋暟

⾲⡤⿺去靧暟崽䏞⟄⿺崽䏞嫱㼆✵䶑蚋傞ꢂծ䶑蚋ꆀծ䶑蚋倰䒭涸ⴼ倗Ⱘ剣ꅾ銳⿬罌⟟⧩կ
搬罜㽶呋㛇餘鳅⚹㢕勇㼆崵霚䎁䪓㣐㔔姼㼆㽶呋唬勞鵳遤ざ鷓涸⵸㢅椚㼆ⴔ區絕卓涸ⲥ
烁䚍荛Ⱒꅾ銳կ 

跗涯餘小巤岁PPT僽♧猫皍⽀ծ䘯鸟ծ倰⤑涸欰暟呋ㅷ곫㢅椚䪮助Ⱖ⠏挿⺫䭍
1ծⳜ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ㶩⻊ざ暟2ծ♧⚡叻ⲥ涸乼⡲崨玐鷓ざ䨾剣涸⻊ざ暟3ծ
䘯鸟4ծ㔐佐桧넞կ告䩛⸓PPT乼⡲餩傞餩⸂乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ넞守ꃑ瘝小
巤霚⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸欰暟⽭㹲굥ꤗ㔔姼❑꨽封㾝♧猫荈⸓⻊玐䏞넞ծ㸝Ⰼ䚍㥩
涸荈⸓PPT⟉㐼կ 

劥俒⟄㽶呋务荝䎑⵫띌錭ꃑ✳⛩腂LSD涸唬崵⚹⢾霹僈✫CLAM-2030荈⸓⵸㢅椚
巊餘翫欽禹絡欽✵㽶巊唬勞务嫫ㅷ唬崵涸〳遤䚍⿺⤑䰦䚍罌㻋✫CLAM-2030㢅椚呋ㅷ傞涸
㔐佐桧⿺ꅾ㢕䚍姼㢪鵮罌㻋✫絁䚍薴㔵ㄤ抳併䏞կꅷ欽劥俒务涸倰岁呋ㅷ⵸㢅椚㹊梡✫
荈⸓⻊ⴔ區鸟䏞䘯抳併䏞넞ꅾ㢕䚍㥩腊㢿㼆㽶呋务涸LSD鵳遤䘯鸟唬崵կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30AD x 2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 餘 靶 ⟉ LCMS-8050  
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.91 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
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蒀 靶 叙 Shim-pack XR-ODS III, 75 mm x 2.1 mmI.D., 1.6 μm 
崨 ⸓ 湱 A 湱-宐+0.1%歌ꃑ+2mM ⛩ꃑꜽB 湱-歌ꃫ+0.1%歌ꃑ+2mM ⛩ꃑꜽ 
崨 鸟 0.3 mL/min 叙 庛 40˫  
鵳 呋 ꆀ 3 μL   
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 20%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

0.50 岹 B Conc 20 
3.50 岹 B Conc 95 
4.50 岹 B Conc 95 
4.51 岹 B Conc 20 
6.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 0.5 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

务俒ぜ獦 CAS.No. 薉俒ぜ獦皍獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

띌錭ꃑ✳
⛩腂 

50-37-3 
Lysergic acid 

diethylamine(LSD) 
324.15 

223.10* -15 -24 -24 
208.10 -15 -31 -21 

*去邍㹁ꆀ猌㶩㼆 

1.3 呋ㅷⵖ㢊 
㖈CLAM-2030䱽ⵖ鲱⟝歲꬗鷥䭊荈⸓⵸㢅椚⿬侨⺫䭍跗涯小巤⵫⢪欽ꆀծ嶴偒鲮鸟ծ

嶴偒傞ꢂծ䬄応傞ꢂ瘝䒊用⵸㢅椚KITկ呋ㅷⴔ區鵂玐务湬䱹靈欽霪KIT⽰〳䘯鸟゗⸓ⴔ區䊨
⡲偽꨽ⱄ妃鳕Ⰶ⿬侨♧⸣宕鹟倰⤑䘯䰦կ 
1.3.1 呋ㅷ⵸㢅椚崨玐 

1ծエ》20 μL歌ꃫ崞⻊鵂応盗2ծ⸈Ⰶ㽶呋30 μL3ծ⸈Ⰶ120 μL歌ꃫ小巤跗
涯4ծ2100 rpm꩎虹60猲5ծ䬄応120猲6呋ㅷ鲮獴荛荈⸓鵳呋㐼鵳呋3 μLկ 
1.3.2 㔐佐桧崵㹁㢅椚崨玐 

⵸⸈叻㢅椚崨玐1.3.1姿낢2佖⚹⸈Ⰶ30 μL馄紱宐搬たⱄ⸈Ⰶ30 μLゎLSD涸㽶呋
LSD崽䏞ⴔⵆ⚹0.2ծ10ծ200 ng/mLⰦ⡮ず1.3.1 

た⸈叻㢅椚崨玐1.3.1姿낢姿낢6佖⚹⸈ⰆゎLSD涸馄紱宐30 μLLSD崽䏞ⴔⵆ⚹
0.2ծ10ծ200 ng/mLծծ2100 rpm꩎虹60猲剒た呋ㅷ鲮獴荛荈⸓鵳呋㐼鵳呋3 μLⰦ⡮
ず1.3.1կ 
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㕃 1. CLAM-2030 㢅椚呋ㅷ崨玐爙䠑㕃 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ⿺瑟涯㛇餘涸 MRM 蒀靶㕃 

》瑟涯㽶呋⿺瑟涯㽶呋⸈叻呋LSD⸈叻崽䏞0.02 ng/mLꅷ欽1.3.1㢅椚崨玐㢅椚
䖤ⵌ㥵㕃2ㄤ㕃3涸蒀靶㕃瑟涯㽶呋㛇餘♶䎁䪓湡叻暟涸唬崵կ 

 
㕃 2. 0.02 ng/mL 㽶呋⸈叻呋 CLAM-2030 㢅椚た鵳呋ⴔ區涸 MRM 蒀靶㕃 

 
㕃 3. 㽶呋瑟涯涸 MRM 蒀靶㕃 

2.2 吥ⲥ刼絁 
㖈瑟涯㽶呋务幑⸈LSD叻ⲥ很巊100 μg/mL⣜妃ꂁⵖ䧭崽䏞ⴔⵆ⚹0.005ծ0.02ծ

0.05ծ0.1ծ0.5ծ1.0ծ5.0ծ10.0ծ50.0ծ100.0ծ200 ng/mL涸⸈叻呋ㅷ䭽♳鶣1.3.1㢅椚崨
玐㢅椚呋ㅷたⴔ區⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կ絕卓㥵㕃5⿺邍3䨾爙կ
㼆崽䏞⚹0.005 ng/mL⸈叻呋䭽1.3.1㢅椚たⴔ區䖤ⵌⴔ區絕卓务㹁ꆀ鸑麤324.15>223.10

0.0 1.0 2.0 3.0 4.0 5.0 min
0.0

1.0

2.0

3.0

4.0

5.0

6.0
(x1,000)

1:LSD 324.15>208.10(+) CE: -31.0
1:LSD 324.15>223.10(+) CE: -24.0
1:LSD 324.15>208.10(+) CE: -31.0
1:LSD 324.15>223.10(+) CE: -24.0

LS
D

0.0 1.0 2.0 3.0 4.0 5.0 min
0.0

1.0

2.0

3.0

4.0

5.0

6.0(x1,000)

1:LSD 324.15>208.10(+) CE: -31.0
1:LSD 324.15>223.10(+) CE: -24.0
1:LSD 324.15>208.10(+) CE: -31.0
1:LSD 324.15>223.10(+) CE: -24.0
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涸⥌㐾嫱⚹24.65կ 

 
㕃 4. LSD 叻ⲥ䊨⡲刼絁 

邍 3. 䊨⡲刼絁⿬侨勉ꅾ 1/C2 

ぜ獦 吥ⲥ刼絁 絁䚍薴㔵ng/mL 湱Ⱒ禹侨 r ⲥ烁䏞% 
LSD Y = (281480)X + (4882.76) 0.005~200 0.9964 87.2~113.9 

2.3 礵㺙䏞㹊낉 
崽䏞⚹0.1ծ5ծ100 ng/mL涸瑟涯㽶呋⸈叻呋䭽撑1.3.1涸㢅椚崨玐ⴔⵆ鵶絯䎂遤崵

㹁6妃罌㻋霪禹絡涸礵㺙䏞絕卓㥵邍4䨾爙邍僈CLAM-2030禹絡㼆LSD涸ⴔ區倰岁礵㺙
䏞葻㥩կ 

邍 4. 唾殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

ぜ獦 崽䏞ng/mL 唾殆傞ꢂ RSD(%) 油꬗獤 RSD(%) 

LSD 
0.1 0.56 5.43 
5 0.23 3.07 

100 0.12 1.79 

2.4 㔐佐桧㹊낉 
䭽撑1.3.2㔐佐桧崵霚㢅椚崨玐ⴔⵆ㢅椚⡛ծ务ծ넞♲⚡崽䏞呋ㅷ⟄⵸⸈叻呋ㅷ油꬗

獤ㄤ湱䎾崽䏞た⸈叻呋ㅷ油꬗獤涸嫱⧩⡲⚹㔐佐桧太CLAM-2030㢅椚LSD涸㔐佐桧㖈
74.81~90.41%⛓ꢂկ 

邍 5. ⸈叻㔐佐㹊낉絕卓(n=6) 

湡叻暟ぜ獦 ⸈叻崽䏞ng/mL 㔐佐桧(%) 㔐佐桧 RSD% 

LSD 
0.1 74.81 4.95 
5.0 90.41 3.77 

100.0 85.23 1.88 

3絕雿 
劥俒⟄띌錭ꃑ✳⛩腂⚹⢾确雭✫CLAM-2030荈⸓呋ㅷ⵸㢅椚巊餘翫欽禹絡欽✵㽶巊务

嫫ㅷ荈⸓⻊䘯鸟唬崵涸〳遤䚍կⴔ區絕卓儑爙⡛ծ务ծ넞♲⚡崽䏞⸈叻呋涸㔐佐桧㖈
74.81~90.41%⛓ꢂ唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈0.12~0.56%ㄤ1.79~5.43%⛓
ꢂn=6邍僈⟉㐼Ⱘ剣葻㥩㔐佐桧ㄤ珘㹁䚍姼㢪絁䚍薴㔵ծ唬ⴀꣳㄤ㹁ꆀꣳ㖲忘駈傈䌢
唬崵銳宠կ歋姼〳濼CLAM-2030荈⸓⵸㢅椚巊餘翫欽禹絡〳欽✵㽶呋务嫫ㅷ唬崵կ 

0 50 100 150 浓浓
0.0

2.5

5.0
面面 (x10,000,000)

0.0 1.0 2.0 3.0 4.0 浓浓
0.0

0.5

1.0

1.5
面面 (x1,000,000)



25 
 

CLAM-2030禹絡〳㹊梡嶍嫫唬勞唬崵㹊낉务Ⱒꝶ䊨⡲崨玐涸荈⸓⻊剒㣐ꣳ䏞涸Ⲹ㼱乼
⡲➃プ♸欰暟呋劥ㄤ剣劼霚⵫瘝涸䱹鍘〫꨽皍⽀佞Ⰶ唬勞ծ䗳銳霚⵫ㄤ⚁欽㢅椚盗⤑〳
鵳遤㖈絁荈⸓⵸㢅椚剒㣐玐䏞嶊ꤑ✫䩛⸓㢅椚欰暟呋ㅷ䌄勻涸劢濼欰暟䠭厩굥ꤗ⿺剣劼霚
⵫瘝涸⠟㹲侨研涸ꅾ㢕䚍ծ呋ㅷ涸㔐佐桧瘝㖲痗ざ唬㹁錞玐SFZ JD0107005-2016過巊ծ
㽶巊务238猫嫫(蚋)暟涸唬崵巊湱蒀靶-⚮翫餘靶岁涸銳宠〳⚹岁⼕欰暟唬勞涸㢅椚ծ唬崵
䲿⣘♧猫倝䩛媯 
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CLAM-2030 ♸ LCMS-8050 翫欽㖈试欽蚋暟唬崵⚥涸䎾欽 

䶰 銳ⵄ欽LC-MS/MS倰岁ⴔ區欰暟㛇餘务涸蚋暟ㄤ蚋暟⻊ざ暟傞鸑䌢꨽銳⢪欽䩛⸓⵸㢅
椚倰䒭鵳遤呋ㅷⵖ㢊կ㖈劥灇瑕务䧮⟌䫣デ✫♧猫Ⰼ荈⸓⵸㢅椚禹絡〳 湬䱹♸LC-MS/MS
翫欽鵳遤薅⚋腂ծ〳 子㔔ㄤ뚈晙ⵖ⵫涸崵㹁կ霪倰岁务⺫ゎ42猫湡叻⻊ざ暟ㄤ20猫孢去ⰻ叻
暟կ呋ㅷ⵸㢅椚僽鸑鵂湬䱹♸LC-MS/MS禹絡Nexera X2导湱LCⴔ猌ㄤLCMS-8060
Shimadzu鵶䱹涸〳綘玐巊⡤㢅椚㐼CLAM-2030Shimadzu鵳遤涸կ㖈姻猌㶩⻊垷䒭
♴鵳遤ꅷ꧋嫦猫⻊ざ暟⢪欽넞鴪15⚡㢴导䎾港崵MRM鸑麤嫦⚡MRM鸑麤㖲剣⠏⻊
涸焥中腊ꆀMRM䪊䲽垷䒭➢罜㖈㹁ꆀ⛓㢪㹊梡㹁䚍䎽唬程կ溶䧭⸆霃雦霪倰岁⚹䎂遤
呋ㅷⵖ㢊ㄤⴔ區䲿⣘佅䭯㔔姼㣐䌴䲿넞✫呋ㅷ㢅椚鸑ꆀ綫瀊✫ワ劍傞ꢂկ 

Ⱒꝶ霒CLAM-2030荈⸓呋ㅷ⵸㢅椚禹絡 巊餘翫欽 试欽蚋暟 

 
뚈晙ⵖ⵫ծ薅⚋腂⺫䭍碫⡃暟ㄤ〳子㔔僽䎛岌⢪欽涸试欽蚋暟DOAկ雽㢴㹊낉

㹔溶䒓封ⴀLC-MS/MS倰岁欽✵ꊹ㹁ㄤ㹁ꆀ鵯❈⻊ざ暟 [1-5]կ⚰䎯ㄤ岁⼕嫫椚㷖䙕毟蚋暟
鵂ꆀծ港䱽エ嫫罏ծ嫫끻ㄤⰣ㤃⵫唬叅务涸雽㢴䎾欽㖲꨽⢪欽鵯❈唬崵倰岁կ 

⚹✫㖈♶䕧ㆇⲥ烁䏞ծ礵烁䏞ㄤ唬崵ꣳ涸䞔ⲃ♴剒㣐玐䏞㖑Ⲹ㼱⧺꣉䚍䧴⧺꣊䚍絕卓
䒓封倰岁傞絕ざ✫MRM唬崵涸抳併䏞ㄤMRM䪊䲽垷䒭涸ꊹ㹁腊⸂կ霪倰岁〳⟄港崵嫦猫⻊
ざ暟㢴鴪15⚡MRM鸑麤㹊梡ⲥ烁⚂礵烁涸㹁ꆀ⟄⿺䎽〳唬程⻊ざ暟涸ꊹ㹁կ嫦⚡MRM
鸑麤㖲⠏⻊✫猌㶩涸焥中腊ꆀկⵄ欽嫦⚡MRM鸑麤涸猌㶩䔂䏞匬䒊MRM䪊䲽靶㕃➢罜♸
溶雵䔶涸䎽MRM䪊䲽靶鵳遤唬程⼐ꂁկ 

⚹✫䒓封⚰䎯嫫椚㷖ⴔ區务⢪欽涸荈⸓鸑欽呋ㅷⵖ㢊倰岁㼜荈⸓呋ㅷ⵸㢅椚禹絡
CLAM- 2030鵶䱹ⵌLC-MS/MS禹絡LCMS-8060կ㼜呋ㅷ霚盗佞ⵌ荈⸓禹絡た偽꨽➃
䊨䎁곫呋ㅷ鄄荈⸓鳕鷐ⵌゎ鵂応芘涸㢅椚盗务搬たぢ㢅椚盗务⸈Ⰶ霚⵫幊ざ搬た鵂
応կ剒た㼜䲿》暟鵳呋ⵌLC-MS/MS禹絡务կ 

➢礵㺙䏞ծꅾ㢕䚍ծ㛇餘佪䎾ծ䲿》桧ծ㛇餘ꢂ♧荝䚍ծ獺ꅺ霚낉ㄤ珘⨴䚍倰꬗㼆霪玐
䎸鵳遤✫Ⰼ꬗낉霆կ 

⚹✫唬崵〳遤䚍㼜霪倰岁欽✵氻➃涸Ⰼ過䧴過崰呋ㅷⴔ區䎇♸溶絑鵂낉霆涸LC-
MS/MS倰岁嫦⚡湡叻⻊ざ暟涸2⚡MRM鸑麤鵳遤嫱鳅 [5]կ 
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1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8060 
1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Restek Raptor Biphenyl, 100 mm x 2.1 mmI.D., 2.7 μm 
崨 ⸓ 湱 A 湱-2 mmol/L 歌ꃑꜽㄤ 0.002%歌ꃑB 湱-ゎ剣 2 mmol/L 歌ꃑꜽ

ㄤ 0.002%歌ꃑ涸歌ꃫ 
鵳 呋 ꆀ 3 μL 叙 庛 40˫  
崨 鸟 0.3 mL/min11-16.2 min 崨鸟⚹ 0.5 mL/min 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 10%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.0 岹 B Conc 10 
2.0 岹 B Conc 40 

10.5 岹 B Conc 100 
13.5 岹 B Conc 100 

13.51 岹 B Conc 10 
17.0 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI +/- ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 끸 殆 傞 ꢂ 3-10 msec  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

务俒ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

2-CI 308.00 
290.85* -11 -14 -13 
275.85 -11 -24 -29 

2C-B 260.05 
242.90* -10 -12 -11 
227.85 -10 -22 -23 

3,4-❇歌㛇✳孻ぼㅜ䧥
ꂼ 

276.15 
126.10* -10 -14 -12 
175.00 -10 -12 -17 

4-MTA 182.10 
117.10* -12 -21 -11 
165.05 -12 -12 -10 

6-⛩ꃀに㉰ 328.35 
164.95* -12 -39 -16 
211.00 -12 -27 -21 

6-⛩ꃀに㉰-D3 331.35 
165.15* -24 -43 -17 
211.10 -24 -27 -21 
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薅⚋腂 136.10 
91.00* -10 -22 -17 
119.05 -10 -15 -20 

薅⚋腂-D5 141.10 
93.10* -15 -18 -17 
124.15 -15 -14 -13 

蔠㶩㹁歌ꂾ 182.10 
118.00* -12 -23 -11 

91.05 -12 -29 -20 

BDB 194.10 
135.00* -13 -20 -13 
177.05 -13 -12 -17 

薅歌ꃀ蔠㶩焦 290.15 
168.05* -11 -10 -16 

77.00 -11 -29 -13 

薅歌ꃀ蔠㶩焦-D3 293.15 
171.20* -14 -20 -17 

77.05 -14 -56 -13 

♨⚋霿㉰ 468.30 
54.95* -16 -52 -20 
396.00 -16 -41 -26 

♨⚋霿㉰-D4 472.30 
59.10* -13 -50 -22 
88.10 -13 -50 -16 

〳子⛩焦 318.15 
196.00* -20 -10 -20 

76.95 -20 -32 -30 

〳子⛩焦-D3 321.15 
199.25* -12 -21 -22 

85.20 -12 -32 -16 

〳子㔔 304.15 
182.00* -11 -10 -20 

76.95 -11 -30 -29 

〳子㔔-D3 307.15 
185.15* -22 -19 -20 

85.25 -22 -31 -15 

〳䖉㔔 300.15 
215.00* -11 -25 -22 
151.95 -11 -62 -28 

〳䖉㔔-D3 303.15 
215.25 -14 -26 -20 
181.20 -14 -37 -17 

〸繠尪蓷 272.20 
171.00* -10 -20 -17 
215.05 -10 -12 -14 

✳孲〳䖉㔔 302.20 
198.95* -11 -33 -19 
127.95 -11 -64 -23 

✳孲〳䖉㔔-D3 305.20 
199.15* -15 -35 -21 
128.30 -15 -55 -25 

蔠㶩焦歌ꂾ 200.15 
182.05* -12 -18 -18 

82.05 -12 -26 -13 

蔠㶩焦歌ꂾ-D3 203.15 
185.25* -14 -18 -13 

85.20 -14 -26 -30 

EDDP 278.20 
234.00* -10 -17 -20 
249.05 -10 -13 -16 

EDDP-D3 281.20 
234.30* -19 -31 -16 
249.35 -19 -25 -17 

띿랕焦-D3 169.15 
151.25* -17 -14 -16 

91.20 -17 -33 -17 

⛩に㉰ 314.20 
152.00* -12 -65 -14 
165.00 -12 -42 -16 
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孲〳ꂼ 300.15 
198.95* -11 -31 -20 
127.90 -11 -59 -22 

孲に㉰ꂼ 286.15 
185.00* -10 -30 -19 
157.00 -10 -42 -15 

MBDB 208.15 
134.95* -20 -6 -20 

50.95 -20 -60 -19 

m-CPP 197.10 
118.10* -12 -34 -11 
154.00 -12 -20 -15 

MDA 180.10 
105.05* -12 -21 -22 
163.05 -12 -13 -16 

MDA-D5 185.10 
110.15* -13 -22 -11 
168.15 -13 -13 -18 

MDEA 208.15 
163.00* -11 -13 -15 
105.00 -11 -25 -10 

MDEA-D5 213.15 
163.15* -23 -14 -30 
105.20 -23 -28 -18 

MDMA 194.10 
163.05* -13 -15 -28 
105.05 -13 -25 -18 

MDMA-D5 199.10 
165.15* -21 -15 -18 
107.15 -21 -25 -11 

歌孻띿랕ꂼ 178.10 
145.05* -13 -20 -14 
160.05 -13 -15 -10 

繠尪ꂼ 310.20 
310.20* -18 -8 -21 

76.95 -18 -30 -13 

繠尪ꂼ-D9 319.20 
268.25* -20 -20 -20 
105.05 -20 -25 -20 

歌㛇薅⚋腂 150.15 
91.00* -10 -22 -20 
119.05 -10 -16 -21 

歌子銯ꂼ 164.10 
131.05* -30 -21 -23 
146.05 -30 -16 -30 

歌炻⚋腂 156.1 
97.00* -11 -23 -10 
58.00 -11 -12 -23 

ㆆꃲ歌ꂾ 234.15 
84.00* -20 -8 -20 
91.00 -20 -46 -17 

に㉰ 286.15 
152.00* -10 -60 -15 
201.00 -10 -27 -20 

に㉰-D3 289.15 
152.10* -14 -59 -26 
201.15 -14 -26 -21 

紵峫ꂼ 328.15 
310.00* -12 -21 -21 
212.00 -12 -39 -22 

紵峫ꂼ-D5 333.15 
315.20* -12 -20 -22 
258.10 -12 -29 -27 

紵刼ꂼ 342.15 
324.05* -12 -22 -15 
270.05 -12 -28 -28 

紵刼ꂼ-D3 345.15 
327.15* -16 -22 -23 
270.15 -16 -28 -29 
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⿡歌♨⚋霿㉰ 414.25 
54.90* -28 -63 -24 
83.05 -28 -50 -14 

⿡歌띿랕焦 152.10 
134.05* -10 -15 -13 
115.05 -10 -25 -11 

⿡⛩蓷孮䬘僈 204.10 
159.00* -14 -20 -15 
109.05 -14 -40 -18 

⿡歌繿罌ꂼ 302.15 
199.00* -11 -37 -20 
196.95 -11 -26 -20 

⿡歌繿罌ꂼ-D3 305.15 
287.15* -22 -17 -20 
190.10 -22 -25 -20 

⿡歌⠦띿랕焦 152.10 
134.05* -10 -15 -13 
115.05 -10 -25 -11 

繿罌ꂼ 316.15 
298.00* -12 -20 -20 
240.95 -12 -29 -24 

繿罌ꂼ-D3 319.15 
301.10* -23 -19 -21 
259.10 -23 -26 -27 

犷㼷〳㹁 399.25 
114.05* -14 -36 -11 
381.05 -14 -25 -18 

ⵄ㣖卌ꃑ 220.15 
84.10* -14 -22 -14 
56.05 -14 -44 -22 

*去邍㹁ꆀ猌㶩㼆 

1.3 呋ㅷⵖ㢊 
呋ㅷ荈⸓鳕鷐ⵌゎ鵂応芘涸㢅椚盗务搬たぢ㢅椚盗务⸈Ⰶ霚⵫幊ざ搬た鵂応կ 
ぢゎPTFE鵂応芘涸㢅椚盗0.45 μm㶰䖈곫⯓欽20 μL歌ꃫ崞⻊䎂邂ⲥ烁㖑⸈Ⰶ 

100 µL⛩臟կ搬た⸈Ⰶ50 μL過崰䧴Ⰼ過ㄤ10 μLⰻ叻很巊0.2 mg/L很⵫⚹⛩臟
㼜幊ざ暟꩎虹120猲1900 rpm搬た倶⸈溫瑟⾓⸂-60ⵌ-65kPa120猲㼜Ⱖ鵂応ⵌ佐
꧋盗务կ剒た㼜3 μL䲿》暟鵳呋ⵌLC-MS-MS禹絡务կ 

2. 絕卓♸雭雿 
ⵄ种傈㣐㷖⼕ꤎ涸蚋椚㷖-嫫椚㷖㹊낉㹔荝⸂✵蜦䖤㕂꣢叻ⲥ絆絉ISO15189叻ⲥ雩

霆綘尼8-2607涸雩霆կ鵯❈銳宠欽✵劥倰岁կ 
䒓㾝珘⨴䚍灇瑕勻霉⠮歋叻ⲥ刼絁䲿⣘涸〳䱹「㹁ꆀⲥ烁䏞կ㖈4ワⰻ⢪欽倝됮ⵖ㢊

涸吥ⲥ叻ⲥㅷ勻㹁ꆀ倝됮ⵖ㢊涸餘䱽ⲥㅷ5ㄤ50 ng/mLկ껷⯓⢪欽ㄤ餘䱽呋ず♧㣔ⵖ㢊
涸吥ⲥ叻ⲥㅷ侨研勻㢅椚餘䱽呋侨研搬た⢪欽剒㢴4ワⰻ涸吥ⲥ叻ⲥㅷ侨研㼆餘䱽呋侨研
鵳遤ꅾ倝㢅椚կ 

2.1 倰岁㷖낉霆絕卓 
邍3务䚪絕✫낉霆灇瑕涸絕卓կ蜦䖤✫䨾剣确雭⿬侨涸낉佐叻ⲥկⰢ✵䪠ⰻㄤ䪠ꢂn=6

涸礵烁䏞ㄤⲥ烁䏞CV⧩㼭✵15%薅歌ꃀ蔠㶩焦ծ〳子⛩焦ծEDDPㄤ紵刼ꂼꤑ㢪鵯㔋
猫⻊ざ暟涸LLOQ䫣デ⧩㼭✵20%կ⢪欽ゎ1/x䧴1/x²⸈勉㔐䔱涸✳妃垷㘗䨾剣⻊ざ暟叻ⲥ
刼絁➢LLOQⵌ500 ng/mL涸湱Ⱒ禹侨㖲넞✵0.99կ呏研嫦⚡⻊ざ暟꨽宠LLODㄤLLOQ
霃縨⚹1ծ2.5䧴5 ng/mLկ㖈劥䫣デ涸㹊낉勵⟝♴偽㛇餘佪䎾梡韌n = 6կ獺ꅺ霚낉n = 
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3⛲䫣デ蜦䖤✫葻㥩涸絕卓կ 
欽剒㢴♧⚡剢⵸蜦䖤涸叻ⲥ刼絁㼆餘䱽ㅷ5ㄤ50 ng/mL鵳遤㹁ꆀ❡欰涸ⲥ烁䏞」

⻊薴㔵㖈70ㄤ130%⛓ꢂկ5 ng/mLㄤ50 ng/ml餘䱽ㅷ涸剒㣐CV⧩ⴔⵆ⚹13.0%ㄤ14.9%կ⢪
欽♧⚡剢たꅷ꧋涸叻ⲥ刼絁㼆餘䱽ㅷ鵳遤㹁ꆀ⛲蜦䖤✫鳅㥩涸ⲥ烁䏞կ5 ng/mlㄤ50 
ng/ml餘䱽ㅷ涸剒㣐CV⧩ⴔⵆ⚹13.4%ㄤ14.2%կ㕃1霹僈✫2猫ずⴔ䒗匬⡤⻊ざ暟涸倰岁կ 

 

 
〳䖉㔔 MRM 䪊䲽䎽 RT[3.701] (+) SI98     孲〳ꂼ MRM 䪊䲽䎽 RT[4.001] (+) SI94 

㕃 1. 鵘欽 CLAM-2030 䲿》倰岁➢過崰呋ㅷ䲿》涸〳䖉㔔ㄤ孲〳ꂼ涸 MRM 䪊䲽垷䒭 MS/MS 侨研 

 
㕃 2. 䲿》荈過崰呋ㅷ涸〳䖉㔔ㄤ孲〳ꂼ涸叻ⲥ刼絁侨研吥ⲥ薴㔵1-500 ug/L 
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邍 3. 倰岁낉霆侨研 

湱Ⱒⰻ叻 
LLOQ 

(ng/ml) 
SI 

(LLOQ) 
㔐佐桧%%RSD 䪠ⰻ礵烁䏞%%RSD 䪠ꢂ礵烁䏞%%RSD 獺ꅺ霚낉%%RSO 

LLOQ(n=6) 500 ng/mL (n=6) LLOQ(n=6) 50ng/mL(n=6) 500 ng/mL (n=6) LOQ(n=6) 50 ng/mL (n=6) 500 ng/mL (n=6) (1.5*ULOQ)/10(n=3) (1.5*ULOQ)/4(n=3) (1.5*ULOQ]/2(n=3) 
〳子㔔-D3 2,5 85 103.1 (4.2) 112.5 (3.1) 102.2 (6.3) 95.5(3.4) 88.4 (0.9) 99.9 (4.0) 102.7 (5.3) 105.2 (6.6) 88.6 (9.6) 108.2 (1.7) 102.1 (3.7) 
〳子㔔-D3 2,5 89 112.0(11.7) 111.8 (3.2) 93.7 (8.4) 86.0(2.2) 94.3 (0.6) 102.7 (7.6) 96.9 (3.9) 102.5 (4.2) 85.4 (5.0) 104.1 (4.1) 101.4 (3.9) 
〳子㔔- D3 1 98 92.3(10.7) 106.8 (2.9) 103.8 (3.5) 101.5 (2.0) 85.3 (0.9) 113.6 (6.7) 102.5 (4.5) 103.9 (4.7) 89.9 (11.1) 113.3 (0.7) 104.5 (3.0) 
〳子㔔-D3 2,5 95 111.6 (6.7) 106.6 (2.3) 94.8 (6.3) 88.5 (3.1) 92.6 (1.2) 109.3 (9.6) 102.6 (6.6) 106.1 (4.2) 94.9 (3.2) 103.3 (3.9) 95.8 (2.2) 

6-⛩ꃀに㉰- 03 5 94 93.4 (9.8) 91.4 (4.4) 95.6 (9.7) 99.1 (4.1) 86.8 (2.8) 96.0 (7.4) 97.8(5.2) 107.8(9.9) 90.9 (14.2) 112.2 (2.0) 104.7 (8.6) 
薅⚋腂-D5 5 90 95.6 (9.4) 102.8 (2.1) 104.7 (8.9) 112.0 (4.2) 85.3 (0.7) 103.8 (9.1) 96.1 (6.0) 104.6 (5.3) 89.0 (10.4) 107.3 (5.6) 103.6 (4.6) 

に㉰-D3 5 94 114.5 (10.4) 110.6 (8.7) 114.0(2.8) 107.4 (7.0) 104.2 (3.8) 93.7 (5.6) 97.0(2.0) 108.9 (7.5) 91.2 (1.2) 111.2 (5.0) 101.0 (4.3) 
MDEA-D5 5 95 77.1 (12.2) 100.9 (0.9) 93.6 (9.0) 96.7 (2.1) 95.1 (1.0) 101.3 (8.8) 99.6 (2.3) 107.5 (10.2) 89.4 (6.2) 104.5 (3.1) 100.6 (43) 

薅歌ꃀ蔠㶩焦-D3 1 94 103.7 (2.1) 105.8 (3.0) 117.5 (3.5) 85.7 (0.7) 86.0 (1.4) 113.9 (7.6) 96.4(2.2) 101.5 (4.1) 87.9 (7.7) 111.2 (3.0) 106.8 (2.3) 
♨⚋霿㉰-D4 2,5 96 106.5 (13.4) 107.5(1.8) 95.4 (10.6) 101.8 (5.0) 104.7 (3.4) 107.2 (9.0) 97.0 (3.2) 104.1 (10) 85.7 (5.9) 110.5 (5.0) 107.0 (12.7) 
〳子⛩焦-D3 1 96 92.4 (7.1) 95.1 (2.4) 116.0 (1.4) 87.4 (0.8) 86.7(0.8) 115.1(7.8) 94.3 (3.1) 104.2 (7.0) 86.9 (1.6) 110.0 (4.1) 108.1 (5.1) 

〳子㔔-D3 1 96 83.8(0.3) 99 5 (2.4) 100.7 (3.0) 92.7 (1.2) 87.3 (0.6) 99.7 (5.1) 100.2 (3.0) 95.1 (5.8) 85.8 (3.1) 108.9 (3.6) 93.9 (3.8) 
〳䖉㔔-D3 2,5 96 99.9(12.4) 96.9 (7.2) 104.5 (8.3) 87.0 (1.3) 89.7 (6.1) 100.5 (13.9) 95.7 (8.0) 99.0 (10.1) 89.0 (13) 106.2 (4.8) 99.4 (3.1) 
〳子㔔-D3 1 97 94.8(6.1) 107.3 (2.6) 106.0 (4.5) 103.7 (2.1) 89.1 (1.9) 106.3 (6.3) 107.6 (5.0) 103.7(7.2) 88.2 (11.9) 114.2 (5.0) 103.2 (3.0) 

✳孲〳䖉㔔-D3 2,5 93 105.8 (6.0) 108.9 (8.1) 94.9 (8.7) 98.9 (2.3) 86.4(2.8) 101.1 (9.3) 95.6 (5.1) 104.5 (7.7) 88.1 (7.4) 111.0 (5.7) 105.8 (3.9) 
蔠㶩焦歌ꂾ-D3 1 93 89.6(11.2) 110.6 (15) 104.8 (8.9) 90.5 (1.1) 92.1(6.6) 108.6 (16.1) 97.5 (5.2) 103.5 (6.5) 89.5 (2.8) 112.4 (5.5) 98.9 (4.6) 

EDDP-D3 1 92 102.8 (1.5) 91.1 (2.6) 117.2 (4.3) 85.8 (1.3) 86.1 (2.5) 113.0(12.4) 97.0 (4.3) 100.4 (5.9 85.4 (8.6) 109.1 (3.4) 105.5 (4.3) 
MDEA- D5 2,5 91 78.2 (16.4) 81.5 (5.1) 82.7 (11.2) 90.7 (2.8) 85.5 (1.7) 102.4 (13.3) 98.8 (8.8) 98.9 (3.5) 85.9 (4.3) 104.8 (1.1) 100.3 (4.2) 
MDMA-D5 1 88 78.3 (3.1) 78.2 (4.2) 115.0 (5.8) 85.5 (3.6) 89.0 (2.5) 109.5 (12.8) 98.2 (3.8) 102.6 (8.8) 85.9 (3.6) 108.7 (6.6) 100.7 (5.1) 
に㉰-D3 5 96 84.3(15.0) 84.1(4.2) 89.1 (4.1) 91.7 (1.5) 85.6 (1.7) 103.6 (11.4) 92.6 (5.1) 110.3 (5.4) 91.0 (4.9) 104.4 (5.6) 95.0 (4.5) 

薅歌ꃀ蔠㶩焦-D3 1 97 71.5 (6.2) 87.0 (3.6) 103.1 (5.0) 90.3 (1.5) 85.1 (1.4) 103.5 (9.9) 100.2 (2.6) 95.9 (4.1) 89.2 (7.2) 114.8 (2.6) 99.1 (2.0) 
薅歌ꃀ蔠㶩焦-D3 2,5 93 101.1 (6.9) 96.0 (2.3) 84.8 (7.6) 90.8 (3.0) 86.8(2.8) 112.6 (6.8) 94.6(6.0) 105.7(6.9) 89.9 (13.5) 113.3 (1.4) 109.3 (7.7) 

MDA-D5 5 91 79.4 (1.5) 97.3 (5.8) 94.3 (10) 101.7 (3.9) 86.0 (3.4) 90.2 (6.6) 953 (3.6) 101.7(9.5) 87.9 (5.7) 105.7 (7.5) 106.1 (14.4) 
MDEA- D5 1 91 77.3(12.0) 87.8(3.7) 112.1 (3.7) 88.2 (3.2) 88.3 (1.4) 112.9 (7.6) 97.6(2.6) 103.3 (5.4) 86.0 (6.4) 105 6 (3.5) 103.2 (2.2) 
MDMA- D5 5 81 81.8 (6.5) 78.7 (6.2) 103.7 (3.2) 103.6 (2.3) 85.6 (1.2) 91.4 (7.8) 99.6 (4.1) 103.9 (7.3) 85.1 (2.1) 112.1 (5.5) 101.4 (4.7) 
MDEA- D5 1 86 73.8 (19.6) 87.3 (5.1) 106.9 (7.7) 94.8 (4.1) 85.8 (2.8) 104.2 (9.2) 99.9 (3.5) 100.4(1.9) 85.1 (5.5) 109.2 (2.2) 102.4 (2.7) 
繠尪ꂼ-D9 1 98 83.9 (4.1) 89.4 (3.4) 105.1 (7.0) 93.6 (0.8) 85.5 (0.4) 106.2 (7.7) 101.7 (3.2) 103.6 (83) 85.1 (10.6) 111.3 (2.2) 103.4 (3.5) 

✳孲〳䖉㔔-D3 1 93 92.3(17.0) 114.0 (3.3) 106.0 (8.0) 109.7 (2.0) 86.2 (1.7) 111.7(11.4) 99.4 (6.3) 101.7(6.8) 88.3 (1.7) 114.5 (5.7) 107.1 (2.1) 
薅⚋腂-D5 2,5 97 80.1 (15.0) 85.7 (8.4) 84.1 (3.5) 99.4 (1 ?5) 87.3 (5.5) 102.1 (6.0) 96.4 (8.4) 105.4 (6.5) 88.8 (9.8) 101.8 (63) 99.2 (6.9) 
薅⚋腂-D5 2,5 95 94.2 (17.0) 103.1(6.9) 90.1 (5.3) 101.6 (4.3) 87.5 (3.1) 110.3 (7.9) 92.4 (3.8) 95.8 (6.2) 89.6 (8.0) 106.6 (5.9) 104.7 (4.9) 
〳子㔔-D3 1 99 81.3 (4.4) 90.7 (0.9) 101.8(3.7) 89.6 (2.2) 85.6 (3.3) 103.0 (6.3) 99.6 (5.0) 98.4 (8.4) 88.0 (2.7) 112.5 (4.1) 90.5 (2.2) 

に㉰-D3 5 95 65.8(12.7) 77.9 (9.6) 88.9 (10.2) 94.0 (2.8) 87.3 (2.2) 102.7 (12.5) 98.0 (4.7) 107.1 (9.3) 92.6 (4.5) 110.5 (3.1) 100.6 (5.9) 
紵峫ꂼ-D5 2,5 92 103.4(4.4) 102.6(10.3) 88.9 (10.2) 94.0 (2.8) 87.3 (2.2) 102.7 (12.5) 98.0 (4.7) 107.1(9.3) 85.2 (8.7) 108.3 (4.9) 101.2(8.0) 
紵刼ꂼ-D3 1 91 95.9(13.9) 85.8 (1.8) 115.9 (6.3) 86.9 (2.0) 88.7 (1.5) 119.9 (5.4) 93.4 (4.6) 100.7(8.4) 86.9 (9.8) 102.7 (0.6) 97.9 (1.6) 

♨⚋霿㉰-D4 5 86 81.4(12.3) 88.9 (8.7) 100.2 (14.9) 93.2 (9.5) 100.1 (2.9) 96.1 (10.7) 92.9 (6.6) 98.0(3.8) 87.4 (11.6) 92.7 (9.4) 89.6 (7.6) 
띿랕焦-D3 5 98 109.7(12.4) 101.2 (14.3) 90.4 (12.2) 87.6 (2.4) 89.4 (2.6) 100.0 (13.9) 99.7 (11.1) 108.0(13.9) 105.7 (4..9) 104.1 (5.4) 101.3 (5.3) 
MDEA-D5 1 83 72.8(16.9) 90.4 (3.3) 105.8 (5.6) 86.7 (3.4) 85.7 (2.4) 110.5 (8.1) 97.6 (3.0) 104.3 (6.3) 85.8 (6.5) 106.7 (3.3) 102.0 (4.0) 

⿡歌繿罌ꂼ-D3 2,5 80 109.3 (8.0) 106.2 (4.4) 104.5 (14.5) 86.9 (5.0) 85.1 (2.2) 104.1 (13.4) 93.7 (4.6) 103.9 (11.2) 85.6 (1.7) 112.2 (1.7) 107.0 (5.0) 
띿랕焦-D3 5 91 90.2 (4.2) 92.8 (6.9) 94.6 (9.7) 89.8 (8.4) 96.8 (7.4) 101.1 (15.2) 101.2 (6.5) 107.6 (10.8) 103.7 (43) 110.9 (5.3) 98.5(4.3) 
繿罌ꂼ-D3 1 96 85.8(9.8) 112.7 (3.8) 86.7 (5.1) 92.3 (2.0) 85.6(4.5) 113.2(6.7) 98.1 (5.0) 102.7 (5.1) 86.2 (4.9) 108.3 (6.8) 104.6 (1.1) 

に㉰-D3 2,5 98 69.7(14.3) 90.7 (10.3) 105.8 (5.9) 92.1 (4.5) 91.7 (4.9) 104.3 (9.0) 93.8 (6.2) 108.6 (6.5) 87.1 (4.2) 105.6 (3.3) 96.0 (5.3) 
MDEA- D5 5 96 99.6 (11.2) 95.4 (8.3) 93.2 (2.9) 103.3 (2.0) 90.3 (2.6) 97.2 (9.5) 99.1 (3.4) 106.0 (5.2) 93.1 (6.2) 112.6 (2.3) 110.5 (3.8) 
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2.2 侮⚡玐䎸㖈㹊꣢䝖罏⚥涸䎾欽 
⚹✫罌㻋Ⰼ荈⸓呋ㅷ⵸㢅椚ㄤLC-MS/MS翫欽倰岁涸ⲥ烁䚍㼜鵘欽CLAM-2030ㄤ

LCMS-8060倰岁唬崵涸43⚡䝖罏呋ㅷ過崰䧴Ⰼ過涸㹁ꆀ絕卓♸LCMS-8050禹絡⢪欽
㹊낉㹔务絑䌢⢪欽涸QuEChERS渮䲿》倰岁鵳遤䩛⸓呋ㅷ⵸㢅椚霪倰岁溶낉霆䨾㹁ꆀ涸
絕卓鵳遤㼆嫱[5]կCLAM-2030ㄤLCMS-8060倰岁鸑鵂MRM䪊䲽垷䒭唬崵罜LCMS-8050
禹絡⢪欽䌢錞MRM倰岁唬崵呋ㅷկ䝖罏過巊䧴過崰呋ㅷ鸑鵂㹊낉㹔涸䌢錞玐䎸蜦䖤⢾㥵䌢
錞蚋暟唬崵ծDUID蚋嫫끻䧴稒䚉蚋暟鵂ꆀկ㕃3儑爙㖈鵯❈⻊ざ暟涸㹁ꆀ倰꬗Ⱘ剣䚪⡤
♧荝䚍կ 

 
㕃 3. 㔐䔱ⴔ區嫱鳅⚙猫倰岁唬崵 43 ⢾䝖罏過巊䧴過崰呋ㅷ涸絕卓 

3絕雿 

䧮⟌䫣デ✫껷⚡Ⰼ荈⸓LC-MS/MSⴔ區倰岁欽✵㹁䚍ㄤ㹁ꆀⴔ區過巊务DOAⰦ务鵮⢪
欽MRM䪊䲽垷䒭鵳遤✫䎽社程կⴔ區玐䎸Ⰼ鿈䧴鿈ⴔꅷ欽荈⸓⻊䪮助嶊ꤑ✫䩛⸓呋ㅷ⵸㢅
椚鸣䧭涸➃⚹霴䊵䎇蒜溁✫㹊낉㹔涸乼⡲傞ꢂ㖈禹絡荈⸓䪄遤ⴔ區涸ず傞䪮助➃プ〳
䪄遤Ⱖ㸐䩛⸓⟣⸉կ 

䧮⟌䒓封ⴀ♧猫倰岁㼜呋ㅷ盗佞ⵌ禹絡♳た偽꨽➃䊨䎁곫կ呋ㅷⵖ㢊♸LC-MS/MS禹
絡ず姿㔔姼♶嵠餩⟣⡦傞ꢂկ䧮⟌⢪欽MRM䪊䲽ꅷ꧋倰岁霪倰岁⺫ゎ鄄崵湡叻暟䨾剣涸
暵蒀MRM鸑麤կ㖈⛓⵸Ⱆ䋒涸Ⱖ㸐倰岁务⢪欽❡暟猌㶩䪊䲽岁㼆䨾剣ⴔ㶩倶⸈⚙⚡䧴♲⚡
焥中腊ꆀկ䧮⟌㼆嫦⚡⻊ざ暟剒㢴15⚡鸑麤涸焥中腊ꆀ㖲鵳遤✫⠏⻊կ鸑鵂鵯猫倰岁〳⟄蜦
䖤ꬋ䌢Ⱘ⡤罜⚪㺢涸餘靶⥌䜂կ〥㢪♶⢪欽ꢖ⧩鍘封㔔姼㖈侮⚡雦够ꅷ꧋劍ꢂ㼆䨾剣
MRM鵳遤✫崵ꆀկ㔔姼⽰⢪㖈匧⡛涸⥌尼䔂䏞♴⛲〳欰䧭MRM䪊䲽㕃կ湱嫱叻ⲥ2-3MRM
鸑麤倰岁⢪欽匧䘯涸䒁鵷傞ꢂㄤ끸殆傞ꢂ崵ꆀⰦ㸐MRM鸑麤涸餏䬐♶⠔佖」抳併䏞䎇
⚂絑낉霆42⚡ⴔ㶩Ⰼ鿈痗ざISO 15189낉霆涸銳宠կ䧮⟌ꛏ㼆42 DOA涸ⴔ區낉霆✫霪倰岁涸
暵䒗䚍ծ抳併䏞ㄤ珘⨴䚍կ䧮⟌欽䝖罏涸♧絆呋ㅷ嫱鳅✫霪倰岁♸㹊낉㹔䨾雩霆倰岁涸䚍腊կ
鸑鵂吥ⲥ刼絁ꅾ㢕ⴔ區㼆禹絡珘㹁䚍ㄤ珘⨴䚍鵳遤灇瑕絕卓邍僈Ⱘ剣葻㥩涸ꅾ梡䚍կⴀ✵
餘䱽湡涸ぢ劢濼呋ㅷ务幑⸈孢去ⰻ叻⢪欽剒㢴♧⚡剢⵸涸吥ⲥ刼絁勻㹁ꆀ劢濼呋ㅷ䧮
⟌⠮雦〳⟄鴪ⵌ⡛✵20%涸♶烁㹁䏞կ㖈䚉霏䝖罏呋ㅷⴔ區涸䞔ⲃ♴⟄鵯呋涸鸟䏞㼜劢濼
呋ㅷ涸崽䏞㹁ꆀ鴪ⵌ霪ⲥ烁䏞宐䎂䠑㄂满〳腊㖈ꣳ㹁涸傞ꢂ薴㔵ⰻ倶遤䚉佹屛毫罜⢪欽
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䌢錞涸呋ㅷ㢅椚ㄤⴔ區鸑䌢偽岁⨞ⵌ鵯♧挿կ 
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CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁㽶巊⚥ 9 猫ざ䧭

㣐띿稇碫倝礵牟崞䚍暟餘 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉CLAM-2030ㄤ馄넞佪巊湱♲ꅾ㔋匧勍餘
靶⟉LCMS-8050翫欽禹絡崵㹁㽶巊务 5F-MDMB-PICA 瘝 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟
餘կ姼翫欽禹絡➢エ》呋ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌ
LCMS/MS荈⸓鵳呋㐼Ⰼ鿈⟉㐼荈⸓模䧭♶嶍⿺䩛⸓⵸㢅椚乼⡲կⲸ㼭✫➃⚹霴䊵䲿넞
ⴔ區涸ⲥ烁䏞鷓ざ㽶巊务ざ䧭㣐띿稇碫嫫ㅷ涸䘯鸟㹁ꆀ唬崵կ劥㹊낉务㛇餘吥ⲥ刼絁涸絁
䚍薴㔵⚹0.5~100 ng/mLⲥ烁䏞㖈82.0%~116.6%⛓ꢂկ鷥䭊⡛务넞♲⚡崽䏞㼆撑ㅷ很巊
ⴔⵆ鵶絯鵳呋崵㹁3妃唾殆傞ꢂㄤ油꬗獤RSD%ⴔⵆ㖈0.07 %~0.28 %ㄤ0.77 %~6.87 %⛓
ꢂկ餘䱽呋ㅷ涸䎂㖲㔐佐桧㖈76.5~110.8%⛓ꢂRSD%㖈0.45 ~6.72⛓ꢂկ 

Ⱒꝶ霒CLAM-2030 㖈絁荈⸓⵸㢅椚 ♲ꅾ㔋匧勍餘靶 ざ䧭㣐띿稇 

 
ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘嫱㣐띿嫫ㅷ刿㺂僒♳洶ծ⟟呔⡛䐢ծꥧ誋䚍䔂ծ♶僒唬崵

䌢鄄エ嫫罏⡲⚹吗絡嫫ㅷ涸剏去ㅷエ굹㖈㕂ⰻ试欽呩⟝䚉ⶢ㟞⸈⽭㹲傈渤⳼儑կ2013䎃
饰䧮㕂䒓㨤㼜鿈ⴔざ䧭㣐띿⴩Ⰶ礵띿蚋ㅷ盗ⵖ湡䔶2021䎃5剢Ⱆ㸝鿈ծ㕂㹻⽡欰⨴䐀㨼プ
⠔ㄤ㕂㹻蚋ㅷ港漛盗椚㽷翫ざ封䋒շⰢ✵㼜ざ䧭㣐띿稇碫暟餘ㄤ孮腂ꂼ瘝18猫暟餘⴩Ⰶ<ꬋ
蚋欽碫띿ꃯ蚋ㅷㄤ礵牟蚋ㅷ盗ⵖㅷ猫㟞邉湡䔶>涸ⰖデոⱿ㹁姻䒭侮碫⴩盗ざ䧭㣐띿稇碫
倝礵牟崞䚍暟餘2021䎃7剢1傈饰倶遤䧮㕂䧭⚹Ⰼ椕껷⚡侮碫⴩盗ざ䧭㣐띿稇涸㕂㹻կ 

跗涯小巤岁僽嫫暟ⴔ區鵂玐务㼆欰暟呋ㅷ鵳遤⵸㢅椚涸♧猫䌢欽倰䒭կ㼆✵㺢ゎ跗涯餘
涸唬勞㖈鵳遤ⴔ猌ծ䲿》傞銳㼜㣐ꆀ䎁䪓崵㹁涸跗涯餘小巤ꤑ⿡⢪䖉崵嫫暟➠殆㶸✵很
巊务կ告僽猌絁跗涯小巤岁乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ넞守ꃑ瘝小巤⵫ㄤ欰暟呋ㅷⰨ
剣悶㖈涸欰暟⽭㹲굥ꤗկ 

䀙峸䒓封涸CLAM-2030♸LC-MS/MS翫欽禹絡〳㼆Ⰼ過ծ過崰ծ過幡ծ㽶巊ծ㈯巊瘝
欰暟呋ㅷ荈⸓鵳遤跗涯小巤乼⡲搬た㼜♳幡巊荈⸓吗鳕荛LC-MS/MS鵳遤㹁ꆀ唬崵կ劥俒
ⵄ欽霪禹絡䒊用✫㽶巊务5F-MDMB-PICA 瘝 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘涸唬崵倰
岁ⴔ區鸟䏞䘯ⲥ烁䏞㥩〳⣘Ⱆ㸝぀岁곭㚖唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸⚰䎯餘靶 LCMS-8050CLⰨ⡤ꂁ縨㥵
♴ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30ADx2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20A 餘 靶 ⟉ LCMS-8050 
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.93 
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1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack GIST-HP C18-AQ100 mm x 2.1 mmI.D., 1.9 μm䀙峸

♳嵳㹊낉㐼勞剣ꣳⰖ぀ P/N:227-30807-02 
崨 ⸓ 湱 A-0.1%歌ꃑ-宐很巊B-0.1%歌ꃑ-⛩臟很巊 
鵳 呋 ⡤ 獤 10 μL 叙 庛 40˫ 
崨 鸟 0.3 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 40%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

6.00 岹 B Conc 95 
8.00 岹 B Conc 95 
8.10 岹 B Conc 40 

10.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 4 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘ㄤⰻ叻涸 MRM ⿬侨 
䎸
尼 务俒ぜ獦 薉俒綫ⱗ ⵸⡤ 

猌㶩 
❡暟 
猌㶩 

Q1 Pre 
(V) CE(V) Q3 Pre 

(V) 

1 3,3-✳歌㛇-2-[1-(5-孮䧥㛇)
゜㆕-3-歌ꃀ孽㛇]♨ꃑ歌ꂾ 

5F-MDMB-
PICA 377.30 

232.15* -14.0 -21.0 -25.0 

144.00 -14.0 -40.0 -14.0 

2 3,3-✳歌㛇-2-[1-(4-孮♨㛇)
゜㇬-3-歌ꃀ孽㛇]♨ꃑ歌ꂾ 

4F-MDMB-
BUTINACA 364.25 

219.05* -13.0 -25.0 -23.0 

304.25 -10.0 -17.0 -30.0 

3 N-(1-歌㛇-1-薅㛇⛩㛇)-1-(5-
孮䧥㛇)゜㇬-3-歌ꃀ腂 

5F-CUMYL-
PINACA 368.20 

233.10* -14.0 -20.0 -26.0 

250.10 -10.0 -12.0 -27.0 

4 3,3-✳歌㛇-2-[1-(4-䧥掜㛇)
゜㇬-3-歌ꃀ孽㛇]♨ꃑ歌ꂾ 

MDMB-4en-
PINACA 358.25 

145.05* -13.0 -41.0 -14.0 

213.10 -13.0 -26.0 -23.0 

5 3,3-✳歌㛇-2-[1-(5-孮䧥㛇)
゜㇬-3-歌ꃀ孽㛇]♨ꃑ歌ꂾ 5F-ADB 378.25 

233.10* -14.0 -24.0 -25.0 

145.10 -14.0 -43.0 -15.0 

6 3,3-✳歌㛇-2-[1-(4-孮♨㛇)
゜㆕-3-歌ꃀ孽㛇]♨ꃑ歌ꂾ 

4F-MDMB-
BICA 363.20 

218.10* -13.0 -21.0 -24.0 

144.10 -10.0 -40.0 -15.0 

7 N-(1-歌㛇-1-薅㛇⛩㛇)-1-(4-
宊㛇♨㛇)゜㇬-3-歌ꃀ腂 

4CN-CUMYL-
BUTINACA 361.20 

226.10* -10.0 -22.0 -25.0 

243.15 -13.0 -12.0 -27.0 

8 N-(1-孽歌ꃀ㛇-2,2-✳歌㛇⚋
㛇)-1-♨㛇゜㇬-3-歌ꃀ腂 

ADB-
BUTINACA 331.20 

201.05* -24.0 -25.0 -21.0 

286.20 -12.0 -15.0 -10.0 
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9 
N-(1-孽歌ꃀ㛇-2,2-✳歌㛇⚋
㛇)-1-(4-䧥掜㛇)゜㇬-3-歌ꃀ

腂 

ADB-4en-
PINACA 343.20 

213.10* -12.0 -26.0 -23.0 

145.10 -12.0 -42.0 -27.0 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 吥ⲥ刼絁很巊ꂁⵖ 
ⴔⵆ》9猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘㼆撑ㅷ⪰㢊巊(100 μg/mL)欽歌ꃫ鷶紩獺ꅺ

ⴔⵆ䖤ⵌ0.05, 0.1, 0.2, 1, 2, 5ㄤ10 μg/mL涸幊ざ叻ⲥ䊨⡲很巊կⴔⵆ》ぐ崽䏞涸幊ざ叻ⲥ䊨
⡲很巊100 μL⸈Ⰶ900 μL瑟涯㽶巊䖤ⵌ崽䏞ⴔⵆ⚹0.5, 1 , 2 , 10 , 20, 50ㄤ100 ng/mL㛇餘
吥ⲥ刼絁很巊կ 

1.4呋ㅷ⵸㢅椚 
㖈 CLAM-2030 䊨⡲畀歲꬗⠏⻊荈⸓⵸㢅椚⿬侨ծ跗涯小巤⵫⢪欽ꆀծ꩎䶔鲮鸟ծ꩎䶔

傞ꢂծ䬄応傞ꢂ瘝կ烁㹁呋ㅷ荈⸓⵸㢅椚玐䎸Ⱘ⡤乼⡲⚹ 
1エ》 20 μL 歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋 
2エ》吥ⲥ刼絁很巊䧴㽶巊呋ㅷ 30 μL ♳呋 
3エ》呋劥䲿》⵫ 120 μL 
4鲮鸟 3000 rpm ꩎䶔 60 s 鵳遤䲿》 
5⢪欽-50~-60 kPa 涸餏⾓䬄応鵂応盗 90 s 
6䱹佐盗鲮獴荛荈⸓鵳呋㐼鵳呋 10 μL霫錛㕃 1կ 

 
㕃 1 CLAM-2030 㖈絁荈⸓⵸㢅椚鵂玐 1.4 㛇餘吥ⲥ刼絁很巊ㄤ呋ㅷ⵸㢅椚 

2絕卓♸雭雿 
2.1 吥ⲥ刼絁很巊涸MRM蒀靶㕃 

䭽1.2务涸ⴔ區勵⟝鵳遤崵㹁0.5 ng/mL涸㛇餘吥ⲥ刼絁很巊涸MRM蒀靶㕃㥵♴㕃2䨾
爙ぐ⻊ざ暟涸S/N㖲㣐✵10抳併䏞葻㥩痗ざ㹁ꆀ銳宠կ 

5F-MDMB-PICA 4F-MDMB-BUTINACA 5F-CUMYL-PINACA 

1.93e4Q 377.30>232.15 (+)

RT=5.150
SN=516.85

4.5 5.0 5.5 6.0

0.0e0

5.0e3

1.0e4

1.5e4

2.55e4Q 364.25>219.05 (+)

RT=5.390
SN=399.24

4.5 5.0 5.5 6.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

1.80e4Q 368.20>233.10 (+)

RT=5.936
SN=130.20

5.0 5.5 6.0 6.5

0.0e0

5.0e3

1.0e4

1.5e4
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MDMB-4en-PINACA 5F-ADB 4F-MDMB-BICA 

4CN-CUMYL-BUTINACA ADB-BUTINACA ADB-4en-PINACA 
㕃 2. 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘㛇餘吥ⲥ刼絁很巊 MRM 蒀靶㕃(0.5 ng/mL  

2.2 絁䚍薴㔵 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄ぐ湡叻暟崽䏞⚹埇㗂叻湡叻暟油꬗獤⚹紷㗂叻⟄

㢪叻岁絚ⵖ吥ⲥ刼絁䨾䖤吥ⲥ刼絁絁䚍薴㔵⚹ 0.5~100 ng/mL絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨
㖲㣐✵ 0.997ⲥ烁䏞㖈 82.0%~116.6%⛓ꢂ絁䚍倰玐瘝⿬侨錛邍 3կ 

邍 3. 吥ⲥ刼絁⿬侨勉ꅾ 1/C 

䎸尼 ぜ獦 吥ⲥ刼絁 湱Ⱒ禹侨 r ⲥ烁䏞% 

1 5F-MDMB-PICA Y = (134097)X + (-6789.16) 0.9993 89.2~107.5 

2 4F-MDMB-BUTINACA Y = (174410)X + (-4942.90) 0.9991 92.2~111.1 

3 5F-CUMYL-PINACA Y = (102106)X + (9527.36) 0.9996 89.6~110.1 

4 MDMB-4en-PINACA Y = (180292)X + (990.718) 0.9994 87.2~107.1 

5 5F-ADB Y = (166477)X + (30788.2) 0.9985 91.5~112.5 

6 4F-MDMB-BICA Y = (121575)X + (-5100.60) 0.9980 89.9~108.9 

7 4CN-CUMYL-BUTINACA Y = (135573)X + (15596.8) 0.9972 82.0~116.6 

8 ADB-BUTINACA Y = (38255.8)X + (-3292.50) 0.9991 91.6~105.8 

9 ADB-4en-PINACA Y = (43453.8)X + (-1936.36) 0.9994 91.8~108.2 

2.3 礵㺙䏞㹊낉 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁鷥䭊⡛务넞♲⚡崽䏞㼆撑ㅷ很巊ⴔⵆ鵶絯鵳呋崵㹁 3

妃罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㥵邍 4 䨾爙RSD%ⴔⵆ㖈
0.07 %~0.28 %ㄤ 0.77 %~6.87 %⛓ꢂ㹊낉絕卓邍僈霪ⴔ區倰岁Ⱘ剣葻㥩涸礵㺙䏞կ 

 
 

3.14e4Q 358.25>213.10 (+)

RT=6.248
SN=129.04

5.5 6.0 6.5 7.0

0.0e0

1.0e4

2.0e4

3.0e4

3.52e4Q 378.25>233.10 (+) RT=5.736
SN=33.35

4.5 5.0 5.5 6.0

0.0e0

1.0e4

2.0e4

3.0e4

1.95e4Q 363.20>218.10 (+)

RT=4.847
SN=101.84

4.0 4.5 5.0 5.5

0.0e0

5.0e3

1.0e4

1.5e4

2.11e4Q 361.20>226.10 (+)

RT=4.930
SN=190.53

4.0 4.5 5.0 5.5

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

5.02e3Q 331.20>201.05 (+) RT=4.209
SN=26.53

3.5 4.0 4.5 5.0

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

5.0e3

6.18e3Q 343.20>213.10 (+)

RT=4.285
SN=28.02

3.5 4.0 4.5 5.0

0.0e0

2.0e3

4.0e3

6.0e3
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邍 4. 唾殆傞ꢂㄤ油꬗獤礵㺙䏞絕卓n=3 

䎸
尼 

ぜ獦 

⡛崽䏞(1 ng/mL) 务崽䏞(10 ng/mL) 넞崽䏞(100 ng/mL) 

唾殆傞
ꢂ

(RSD%) 

油꬗獤
(RSD%) 

唾殆傞
ꢂ

(RSD%) 

油꬗獤
(RSD%) 

唾殆傞
ꢂ

(RSD%) 

油꬗獤
(RSD%) 

1 5F-MDMB-PICA 0.11 4.10  0.04 0.98 0.01 0.76 
2 4F-MDMB-BUTINACA 0.09 6.07 0.04 5.07 0.02 4.15 
3 5F-CUMYL-PINACA 0.09 5.92 0.04 4.76 0.02 0.88 
4 MDMB-4en-PINACA 0.05 4.50 0.03 1.80 0.01 1.89 
5 5F-ADB 0.10 8.21 0.03 5.49 0.02 1.48 
6 4F-MDMB-BICA 0.10 1.15 0.06 2.96 0.01 2.76 
7 4CN-CUMYL-BUTINACA 0.09 0.86 0.05 3.02 0.02 2.31 
8 ADB-BUTINACA 0.17 4.24 0.11 1.69 0.01 1.84 
9 ADB-4en-PINACA 0.10 2.01 0.08 3.04 0.02 2.59 

2.4 㹊꣢呋ㅷⴔ區 
》 1 mL 㽶巊呋ㅷ縨✵叻ⲥ呋ㅷ匉务佞縨㖈 CLAM-2030 涸呋ㅷ渹♳⟉㐼荈⸓䭽

1.4 玐䎸⵸㢅椚た鳕鷐ⵌ LCMS/MS 荈⸓鵳呋㐼鵳遤ⴔ區絕卓㥵㕃 3 䨾爙䨾崵呋ㅷ务
劢唬ⴀ 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘կ 

  
5F-MDMB-PICA 4F-MDMB-BUTINACA 5F-CUMYL-PINACA 

   
MDMB-4en-PINACA 5F-ADB 4F-MDMB-BICA 

1.92e3Q 377.30>232.15 (+)

2 4 6 8

0.0e0

5.0e2

1.0e3

1.5e3

2.58e3Q 364.25>219.05 (+)

2 4 6 8

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

4.37e2Q 368.20>233.10 (+)

2 4 6 8

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

7.91e2Q 358.25>213.10 (+)

4 6 8

0.0e0

2.0e2

4.0e2

6.0e2

1.08e3Q 378.25>233.10 (+)

2 4 6 8

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

1.31e3Q 363.20>218.10 (+)

2 4 6 8

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3
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4CN-CUMYL-BUTINACA ADB-BUTINACA ADB-4en-PINACA 

岤㕃务紤蒀画絁邍爙湡叻暟涸ⴀ油⡙縨 
㕃 3. 㽶巊呋ㅷ很巊 MRM 蒀靶㕃 

2.5 㔐佐桧 
 ぢ㽶巊务呋ㅷ很巊幑⸈ 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘叻ⲥㅷ很巊ꂁⵖ䧭 9 猫ざ
䧭㣐띿稇碫倝礵牟崞䚍暟餘崽䏞⚹ 1 ㄤ 100 ng/mL 涸呋ㅷ⸈叻很巊嫦⚡宐䎂ꅾ㢕崵㹁 3
妃餘䱽呋ㅷ涸ⲥ烁䏞ㄤ礵㺙䏞絕卓㥵邍 5 䨾爙䎂㖲㔐佐桧㖈 76.5~110.8%⛓ꢂRSD%
㖈 0.45 ~6.72%⛓ꢂկ 

邍 5. 倰岁㔐佐桧絕卓(n=3) 

䎸
尼 

ぜ獦 
⸈叻崽䏞(1 ng/mL) ⸈叻崽䏞(100 ng/mL) 

䎂㖲㔐佐桧 
(%) 

湱㼆叻ⲥ⨊䊵 
(RSD%) 

䎂㖲㔐佐桧 
(%) 

湱㼆叻ⲥ⨊䊵 
(RSD%) 

1 5F-MDMB-PICA 95.2 2.45  103.8 0.76 
2 4F-MDMB-BUTINACA 97.9 6.72 104.4 4.15 
3 5F-CUMYL-PINACA 89.2 2.72 103.7 0.88 
4 MDMB-4en-PINACA 93.3 4.38 108.9 1.89 
5 5F-ADB 76.5 5.27 94.3 1.49 
6 4F-MDMB-BICA 100.1 1.99 108.3 2.76 

7 
4CN-CUMYL-

BUTINACA 
90.5 0.45 102.2 2.32 

8 ADB-BUTINACA 107.6 3.80 110.8 1.84 
9 ADB-4en-PINACA 108.0 1.65 110.5 2.59 

3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ馄넞佪巊湱♲ꅾ㔋匧勍餘靶

⟉ LCMS-8050 翫欽禹絡崵㹁㽶巊务 5F-MDMB-PICA 瘝 9 猫ざ䧭㣐띿稇碫倝礵牟崞䚍暟餘կ
姼翫欽禹絡➢エ》呋ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌ LCMS/MS
荈⸓鵳呋㐼Ⰼ鿈⟉㐼荈⸓模䧭կ♶嶍⿺䩛⸓⵸㢅椚乼⡲Ⲹ㼭✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ
烁䏞կ劥㹊낉务㛇餘吥ⲥ刼絁涸絁䚍薴㔵⚹ 0.5~100 ng/mLⲥ烁䏞㖈 82.0%~116.6%⛓ꢂկ
鷥䭊⡛务넞♲⚡崽䏞㼆撑ㅷ很巊ⴔⵆ鵶絯鵳呋崵㹁 3 妃唾殆傞ꢂㄤ油꬗獤 RSD%ⴔⵆ㖈
0.07 %~0.28 %ㄤ 0.77 %~6.87 %⛓ꢂկ餘䱽呋ㅷ涸䎂㖲㔐佐桧㖈 76.5~110.8%⛓ꢂRSD%
㖈 0.45 ~6.72%⛓ꢂկ㹊낉絕卓邍僈霪倰岁鷓ざ㽶巊务ざ䧭㣐띿稇碫嫫ㅷ涸䘯鸟㹁ꆀ唬崵կ 

  

1.93e3Q 361.20>226.10 (+)

2 4 6 8

0.0e0

5.0e2

1.0e3

1.5e3

8.80e3Q 331.20>201.05 (+)

2 4 6 8

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.63e3Q 343.20>213.10 (+)

2 4 6 8

0.0e0

5.0e2

1.0e3

1.5e3
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CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁過巊⚥ 15 猫ざ

䧭⽓銯ꂼ碫倝礵牟崞䚍暟餘 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉CLAM-2030ㄤ♲ꅾ㔋匧勍巊餘翫欽⟉
LCMS-8050崵㹁過巊务15猫ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘կ劥㹊낉欽歌子銯ꂼ-D3⡲⚹ⰻ叻
ꅷ欽ⰻ叻岁䒊用㛇餘吥ⲥ刼絁絁䚍薴㔵⚹2~200 ng/mLぐ湡叻暟湱Ⱒ禹侨㖲㣐✵0.998
ⲥ烁䏞㖈84.8%~119.8%⛓ꢂկꅾ㢕䚍唾殆傞ꢂㄤ油꬗獤RSD%ⴔⵆ㖈0.01 %~0.23 %ㄤ
0.07 %~8.67 %⛓ꢂկ呋ㅷ务ぐ⻊ざ暟涸⸈叻㔐佐桧㖈76.1~103.9%⛓ꢂRSD%㖈0.39 ~8.44%
⛓ꢂկ 

Ⱒꝶ霒CLAM-2030  㖈絁荈⸓⵸㢅椚  過巊  ざ䧭子銯ꂼ 

 
ざ䧭子銯ꂼ僽♧猫Ⱘ剣䔂捘Ⱓ㤃ㄤ荝䎑⡲欽涸倝礵牟崞䚍暟餘կ饰ⴲ欽⡲䫒䫈龏ㄤ䫒꩎

괋띿题涸蚋暟告剒絊鿪歋✵䧭洶ㄤ试欽涸꡼곿罜鷍ⴀ⢪欽կエ굹子銯ꂼ碫暟餘腊㼋荝碫⡃
歌㛇薅⚋腂涸Ⱓ㤃⡲欽ㄤ碫⡃띌錭ꃑ✳⛩腂LSD涸荝䎑⡲欽ず傞鵮吲剣䗱⸓鵂鸟ծ過
⾓⼮넞瘝导䎾կ䧮㕂㼆ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘⚺銳ꅷ》⴩盗涸倰䒭湡⵸溶⴩盗50㢴
猫ざ䧭子銯ꂼկ 

ざ䧭子銯ꂼ碫暟餘猫碫籖㢴⚺銳涸唬崵倰岁剣孞湱蒀靶餘靶岁ծ巊湱蒀靶餘靶岁ㄤ⯕
靶岁瘝䌢㶸㖈⵸㢅椚㢕勇署傞Ɤ剣劼很⵫寓厩瘝꡼곿կ跗涯小巤岁僽嫫暟ⴔ區鵂玐务
㼆欰暟呋ㅷ鵳遤⵸㢅椚涸♧猫䌢欽倰䒭կ㼆✵㺢ゎ跗涯餘涸唬勞㖈鵳遤ⴔ猌ծ䲿》傞銳㼜
㣐ꆀ䎁䪓崵㹁涸跗涯餘小巤ꤑ⿡⢪䖉崵嫫暟➠殆㶸✵很巊务կ告僽猌絁跗涯小巤岁乼⡲➃
プ곸籖䱹鍘歌ꃫծ⛩臟ծ넞守ꃑ瘝小巤⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸欰暟⽭㹲굥ꤗկ 

䀙峸䒓封涸CLAM-2030♸LC-MS/MS翫欽禹絡〳㼆Ⰼ過ծ過崰ծ過幡ծ㽶巊ծ㈯巊瘝
欰暟呋ㅷ荈⸓鵳遤跗涯小巤乼⡲搬た㼜♳幡巊荈⸓吗鳕荛LC-MS/MS鵳遤㹁ꆀ唬崵կ劥俒
ⵄ欽霪禹絡䒊用✫過巊务15猫ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘唬崵倰岁ⴔ區鸟䏞䘯ⲥ烁䏞
㥩〳⣘Ⱆ㸝぀岁곭㚖唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30AD x 2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20A 餘 靶 ⟉ LCMS-8050  
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.93 

 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
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蒀 靶 叙 Shim-pack GIST-HP C18-AQ100 mm x 2.1 mmI.D., 1.9 μm䀙峸
♳嵳㹊낉㐼勞剣ꣳⰖ぀ P/N:227-30807-02 

崨 ⸓ 湱 A-10mM 歌ꃑꜽ+0.1%歌ꃑ-宐很巊B-0.1%歌ꃑ-⛩臟很巊 
鵳 呋 ⡤ 獤 1 μL 叙 庛 40˫ 
崨 鸟 0.3 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 5%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.00 岹 B Conc 5 
6.00 岹 B Conc 16 
7.00 岹 B Conc 16 
9.00 岹 B Conc 70 

10.00 岹 B Conc 70 
10.10 岹 B Conc 5 
13.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 4 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. 15 猫子銯ꂼ碫倝礵牟崞䚍暟餘ㄤⰻ叻涸 MRM ⿬侨 

䎸尼 务俒ぜ獦 薉俒綫ⱗ ⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
(V) CE(V) Q3 Pre 

(V) 

1 (S)-子銯ꂼ (S)-Cathinone 150.05  
117.10*  -19 -24 -22 

132.10  -29 -17 -30 

2 歌子銯ꂼ MC 164.10 
131.05*  -19 -21 -21 

146.15  -13 -17 -28 

3 3,4-❇歌✳孻㛇 
歌子銯ꂼ Methylone 208.05  

160.05*  -13 -19 -14 

132.05  -18 -28 -23 

4 2-孮歌子銯ꂼ 2-FMC 182.05  
149.10*  -11 -23 -24 

164.10  -23 -17 -30 

5 4-孮歌子銯ꂼ 4-FMC 182.05  
149.10*  -15 -22 -23 

164.10  -24 -17 -29 

6 ⛩子銯ꂼ Ethcathinone 178.10  
130.05*  -23 -30 -22 

160.15  -24 -17 -30 

7 4-守⛩子銯ꂼ 4-CEC 212.05  
144.05*  -12 -29 -25 

194.05  -26 -14 -30 
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8 3,4-❇歌✳孻㛇 
⚋子銯ꂼ 

Propylone 236.10  188.10 * -11 -19 -19 

218.15  -14 -16 -22 

9 4-孮⛩子銯ꂼ 4-FEC 196.10  
150.10*  -16 -19 -14 

178.10  -12 -16 -29 

10 4-徃⛩子銯ꂼ 4-BEC 256.00  
159.10 * -22 -18 -14 

144.05  -30 -29 -26 

11 6-歌孻㛇-3,4-❇歌✳
孻㛇歌子銯ꂼ 

6-MeO-
Methylone 238.05  

58.15*  -15 -13 -20 

190.10  -30 -18 -30 

12 4-歌㛇歌子銯ꂼ 4-MMC 178.10  
145.10*  -22 -21 -23 

160.15  -23 -16 -30 

13 3-歌㛇歌子銯ꂼ 3-MMC 178.10  
145.10*  -21 -23 -24 

160.10  -23 -17 -30 

14 4-徃歌子銯ꂼ 4-BMC 242.00  
145.10*  -11 -17 -22 

132.00  -21 -22 -26 

15 3,4-❇歌✳孻㛇 
⛩子銯ꂼ Ethylone 222.10  

174.10 * -11 -20 -17 

204.10  -13 -15 -21 

16 歌子銯ꂼ-D3 MC-D3 167.10  
149.15*  -22 -16 -23 

131.10  -20 -22 -25 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 吥ⲥ刼絁很巊ꂁⵖ 
ⴔⵆ》15猫子銯ꂼ碫倝礵牟崞䚍暟餘㼆撑ㅷ⪰㢊巊(100 μg/mL)欽歌ꃫ鷶紩獺ꅺⴔ

ⵆ䖤ⵌ20, 50, 100, 250, 500, 1000ㄤ2000 ng/mL涸幊ざ叻ⲥ䊨⡲很巊կⴔⵆ》ぐ崽䏞涸幊ざ
叻ⲥ䊨⡲很巊100 μL⸈Ⰶ900 μL瑟涯過巊䖤ⵌ崽䏞ⴔⵆ⚹2, 5 , 10 , 25 , 50, 100ㄤ200 
ng/mL㛇餘吥ⲥ刼絁很巊կ 

1.4呋ㅷ⵸㢅椚 
㖈 CLAM-2030 䊨⡲畀歲꬗⠏⻊荈⸓⵸㢅椚⿬侨ծ跗涯小巤⵫⢪欽ꆀծ꩎䶔鲮鸟ծ꩎䶔

傞ꢂծ䬄応傞ꢂ瘝կ烁㹁呋ㅷ荈⸓⵸㢅椚玐䎸Ⱘ⡤乼⡲⚹ 
1エ》 20 μL 歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋 
2エ》㛇餘吥ⲥ刼絁很巊䧴過巊呋ㅷ 60 μL ♳呋 
3エ》呋劥䲿》⵫ 180 μL 
4鲮鸟 3500 rpm ꩎䶔 120 s 鵳遤䲿》 
5⢪欽-50~-60 kPa 涸餏⾓䬄応鵂応盗 90 s 
6䱹佐盗鲮獴荛荈⸓鵳呋㐼鵳呋 1 μL霫錛㕃 1կ 
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㕃 1. CLAM-2030 㖈絁荈⸓⵸㢅椚鵂玐 

2絕卓♸雭雿 
2.1 㛇餘吥ⲥ刼絁很巊MRM蒀靶㕃 

䭽1.2务涸ⴔ區勵⟝鵳遤崵㹁2 ng/mL涸㛇餘吥ⲥ刼絁很巊务ぐ⻊ざ暟涸S/N㖲㣐✵10
抳併䏞葻㥩痗ざ㹁ꆀ銳宠կ鿈ⴔ子銯ꂼ碫暟餘涸MRM蒀靶㕃㥵♴㕃2䨾爙կ 

MC Ethcathinone 4-FEC 

4-BEC 6-MeO-Methylone 4-BMC 
㕃 2. 鿈ⴔ子銯ꂼ碫倝礵牟崞䚍暟餘㛇餘吥ⲥ刼絁很巊 MRM 蒀靶㕃(2 ng/mL  

2.2 絁䚍薴㔵 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄ぐ湡叻暟崽䏞⚹埇㗂叻湡叻暟油꬗獤⚹紷㗂叻⟄

ⰻ叻岁絚ⵖ吥ⲥ刼絁䨾䖤吥ⲥ刼絁絁䚍薴㔵⚹ 2~200 ng/mL絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲
㣐✵ 0.998ⲥ烁䏞㖈 84.8%~119.8%⛓ꢂ絁䚍倰玐瘝⿬侨錛邍 3կ 

 
 
 
 
 

2.29e3Q 164.10>131.05 (+) RT=6.010
SN=19.39

5 6 7

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.61e3Q 178.10>130.05 (+)

RT=7.151
SN=44.93

6 7 8 9

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

5.0e3

6.0e3

2.52e3Q 196.10>150.10 (+)
RT=7.884
SN=15.56

6 7 8 9

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

8.62e2Q 242.00>145.10 (+) RT=9.626
SN=103.78

8 9 10 11
0.00

%

100.00

6.84e3Q 238.05>58.15 (+) RT=8.992
SN=155.45

8 9 10
0.00

%

100.00

8.62e2Q 242.00>145.10 (+) RT=9.626
SN=103.78

8 9 10 11
0.00

%

100.00
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邍 3. 吥ⲥ刼絁⿬侨勉ꅾ 1/C 

䎸尼 ぜ獦 吥ⲥ刼絁 湱Ⱒ禹侨 r ⲥ烁䏞% 

1 (S)-Cathinone Y = (0.0776441)X + (0.00151952) 0.9994 84.8~110.2 

2 MC Y = (0.176612)X + (0.00171417) 0.9996 91.4~111.5 

3 Methylone Y = (0.647316)X + (-0.000257633) 0.9994 95.3~104.6 

4 2-FMC Y = (0.0578112)X + (-0.00286812) 0.9988 91.5~111.0 

5 4-FMC Y = (0.220839)X + (-0.00264703) 0.9995 93.4~106.0 

6 Ethcathinone Y = (0.242044)X + (-0.00240607) 0.9994 96.2~105.3 

7 4-CEC Y = (0.0597824)X + (-0.000973565) 0.9986 91.3~112.2 

8 Propylone Y = (0.409115)X + (0.000807178) 0.9997 96.6~103.3 

9 4-FEC Y = (0.165579)X + (0.000854461) 0.9989 90.9~106.5 

10 4-BEC Y = (0.0769105)X + (-0.00434444) 0.9981 89.4~119.8 

11 6-MeO-Methylone Y = (0.441806)X + (0.00453396) 0.9998 96.2~103.9 

12 4-MMC Y = (0.181843)X + (-0.00813112) 0.9985 85.2~119.8 

13 3-MMC Y = (0.770083)X + (0.00770517) 0.9992 97.2~106.2 

14 4-BMC Y = (0.0645581)X + (-0.00190425) 0.9996 93.4~106.0 

15 Ethylone Y = (0.527000)X + (0.00488459) 0.9995 93.3~107.8 

2.3 礵㺙䏞㹊낉 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁鷥䭊⡛务넞♲⚡崽䏞㼆撑ㅷ很巊ⴔⵆ鵶絯鵳呋崵㹁 3

妃罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㥵邍 4 䨾爙RSD%ⴔⵆ㖈
0.01 %~0.23 %ㄤ 0.07 %~8.67 %⛓ꢂ㹊낉絕卓邍僈霪ⴔ區倰岁Ⱘ剣葻㥩涸礵㺙䏞կ 

邍 4. 唾殆傞ꢂㄤ油꬗獤礵㺙䏞絕卓n=3 

䎸
尼 

ぜ獦 
⡛崽䏞(5 ng/mL) 务崽䏞(25 ng/mL) 넞崽䏞(200 ng/mL) 

唾殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

唾殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

唾殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

1 (S)-Cathinone 0.23 7.00  0.18 5.93 0.06 0.07 
2 MC 0.08 2.98 0.04 3.79 0.03 0.90 
3 Methylone 0.04 4.23 0.04 3.49 0.05 0.77 
4 2-FMC 0.06 8.62 0.13 4.07 0.06 3.96 
5 4-FMC 0.01 7.36 0.05 6.17 0.02 1.48 
6 Ethcathinone 0.07 7.48 0.05 6.21 0.05 0.91 
7 4-CEC 0.02 3.97 0.02 6.95 0.05 1.78 
8 Propylone 0.01 5.90 0.01 7.20 0.04 3.04 
9 4-FEC 0.10 8.40 0.03 4.84 0.04 1.22 

10 4-BEC 0.01 2.27 0.02 6.81 0.05 1.17 
11 6-MeO-Methylone 0.05 4.00 0.01 6.03 0.04 2.67 
12 4-MMC 0.04 8.67 0.01 3.51 0.05 1.04 
13 3-MMC 0.02 3.09 0.01 5.53 0.05 1.67 
14 4-BMC 0.02 6.03 0.03 6.03 0.04 0.55 
15 Ethylone 0.02 5.17 0.03 5.92 0.04 2.67 
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2.4 㹊꣢呋ㅷⴔ區 
》 1 mL 過巊呋ㅷ縨✵叻ⲥ呋ㅷ匉务佞縨㖈 CLAM-2030 涸呋ㅷ渹♳⟉㐼荈⸓䭽

1.4 玐䎸⵸㢅椚た鳕鷐ⵌ LC-MS/MS 荈⸓鵳呋㐼鵳遤ⴔ區絕卓㥵㕃 3 䨾爙䨾崵呋ㅷ
务劢唬ⴀ 15 猫ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘唬ⴀⰻ叻暟歌子銯ꂼ-D3կ 

   
(S)-Cathinone MC 2-FMC 

   
Ethcathinone 4-CEC MC-D3 

岤㕃务紤蒀画絁邍爙湡叻暟涸ⴀ油⡙縨 
㕃 3. 過巊呋ㅷ很巊务鿈ⴔ⻊ざ暟ㄤⰻ叻暟涸 MRM 蒀靶㕃 

2.5 㔐佐桧 
 ぢ過巊呋ㅷ很巊幑⸈ 15 猫子銯ꂼ碫倝礵牟崞䚍暟餘叻ⲥㅷ很巊ꂁⵖ䧭 15 猫子銯ꂼ
碫倝礵牟崞䚍暟餘崽䏞⚹ 25 ㄤ 200 ng/mL 涸呋ㅷ⸈叻很巊嫦⚡宐䎂ꅾ㢕崵㹁 3 妃餘䱽
呋ㅷ涸ⲥ烁䏞ㄤ礵㺙䏞絕卓㥵邍 5 䨾爙䎂㖲㔐佐桧㖈 76.1~103.9%⛓ꢂRSD%㖈 0.39 
~8.44%⛓ꢂկ 

邍 5. 倰岁㔐佐桧絕卓(n=3) 

䎸
尼 

ぜ獦 
⸈叻崽䏞(25 ng/mL) ⸈叻崽䏞(200 ng/mL) 

㔐佐桧 
(%) 

湱㼆叻ⲥ⨊䊵 
(RSD%) 

㔐佐桧 
(%) 

湱㼆叻ⲥ⨊䊵 
(RSD%) 

1 (S)-Cathinone 85.7 6.35  103.9 3.96 
2 MC 86.7 6.49 100.2 3.61 
3 Methylone 91.7 4.27 102.2 3.63 
4 2-FMC 85.6 0.39 87.7 4.69 
5 4-FMC 82.9 2.55 96.9 4.10 
6 Ethcathinone 85.3 3.24 97.8 2.69 
7 4-CEC 76.1 3.92 88.9 5.14 
8 Propylone 89.7 3.51 98.0 3.42 
9 4-FEC 84.0 2.23 96.6 4.63 

1.96e2Q 150.05>117.10 (+)

4 5 6 7

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.91e2Q 164.10>131.05 (+)

5 6 7

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

3.0e2

3.5e2

6.00e1Q 182.05>149.10 (+)

4 5 6 7

0.0e0

2.0e1

4.0e1

6.0e1

8.0e1

1.0e2

1.2e2

1.4e2

9.40e1Q 178.10>130.05 (+)

6 7 8 9

0.0e0

1.0e2

2.0e2

3.0e2

3.00e1Q 212.05>144.05 (+)

8 9 10 11

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

1.34e5ISTD 167.10>149.15 (+) RT=6.013
SN=187.67

5 6 7

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5
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10 4-BEC 91.0 8.44 87.6 5.59 
11 6-MeO-Methylone 89.7 3.46 103.1 4.44 
12 4-MMC 82.5 1.08 98.3 4.55 
13 3-MMC 85.9 2.03 98.7 3.37 
14 4-BMC 81.6 3.88 88.1 1.78 
15 Ethylone 91.9 2.24 102.2 3.37 

3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉CLAM-2030ㄤ♲ꅾ㔋匧勍巊餘翫欽⟉

LCMS-8050崵㹁過巊务15猫ざ䧭子銯ꂼ碫倝礵牟崞䚍暟餘կ姼翫欽禹絡➢エ》呋ㅷծ小巤⵫
ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLCMS/MS荈⸓鵳呋㐼Ⰼ鿈⟉㐼荈⸓模䧭կ♶
嶍⿺䩛⸓⵸㢅椚乼⡲Ⲹ㼭✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞կ劥㹊낉涸倰岁㷖侨研邍僈霪
倰岁絁䚍ծꅾ㢕䚍ㄤ⸈叻㔐佐桧㖲忘駈唬崵꨽宠〳⣘Ⱆ㸝぀岁곭㚖唬崵➃プ⿬罌կ 
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2.2 嫫暟蚋暟ⴔ區 
岁⼕嫫暟⻊㷖僽灇瑕嫫暟涸ⴔ猌ծ唬낉⿺嫫暟涸嫫䚍ծ务嫫劼椚ծ去靧瘝꡼곿涸♧꡶㷖

猰կⰦꊹ㹁ⰻ㺂⚺銳⺫䭍⡤ⰻ䌢錛嫫蚋暟⿺Ⱖ去靧暟涸唬낉ծ试欽蚋暟⿺Ⱖⵖ嫫⻊㷖
ㅷ涸唬낉ծ過巊务ꂊ礵ゎꆀ涸崵㹁⿺霉⟟瘝կ鸑鵂ⴔ區唬崵絕卓䳶ꪪ縡月嫫勄䩛媯⚹⣨
灶ㄤ㹎椚务嫫呩⟝䲿⣘霆研ず傞⚹⚰䎯䲿⣘霏倗ծ屛毫ծ곫꣈䲃倶涸⣜研⼸⸔姻烁㢅椚
鵵畎鸣䧭涸嫫暟Ⱆ㹲瘝կ嫫暟ⴔ區Ⱘ剣ⴔ區湡涸♶烁㹁䚍ծⴔ區呩⟝㢕勇䚍ծ唬勞㢴呋䚍⿺
暵婋䚍涸暵挿㼆ⴔ區倰岁䒓封ㄤ呋ㅷ涸⵸㢅椚鿪䲿ⴀ✫鳅넞涸銳宠կ岁⼕嫫暟ⴔ區⚺銳倰
ぢ⺫䭍暟餘涸ꊹ㹁ծ欰暟呋ㅷ务蚋暟嫫暟⿺ⰻ彂䚍暟餘涸㹁䚍♸㹁ꆀⴔ區瘝倰ぢկ欰暟呋
ㅷ涸㛇餘㢕勇ծ䎁䪓暟㢴ծ䖉崵暟崽䏞♸ⰻ彂䚍暟餘湱嫱僈儑⨊⡛⚂呋ㅷ》呋ꆀ㼱㔔姼
銳宠欰暟ⴔ區倰岁涸暵䒗䚍䔂ծ抳併䏞넞ծꅾ梡䚍㥩կ 

Ⱆ㸝遤⚌㖈嫫ㅷⴔ區务剒䌢欽涸呋ㅷ⵸㢅椚倰岁⚹跗涯小巤岁跗涯餘小巤岁僽♧猫皍
⽀ծ䘯鸟ծ倰⤑涸欰暟呋ㅷ곫㢅椚䪮助Ⱖ⠏挿⺫䭍1ծⳜ⛖鷓欽✵⟣⡦匧䚍涸㼭ⴔ㶩⻊
ざ暟2ծ⵸㢅椚倰岁䒓封ꬋ䌢皍⽀♧⚡叻ⲥ涸乼⡲崨玐㛇劥鷓ざ䨾剣涸⻊ざ暟3ծ䘯鸟
4ծ㔐佐桧鳅넞կ告䩛⸓跗涯小巤岁乼⡲餩傞餩⸂乼⡲➃プ곸籖䱹鍘歌ꃫծ⛩臟ծ剣劼ꃑ
瘝小巤霚⵫ㄤ欰暟呋ㅷⰨ剣悶㖈涸⻊㷖⽭㹲ㄤ欰暟䎁䪓굥ꤗկ 

꬗㼆嫫暟蚋暟ⴔ區务涸䮋䧶䀙峸灇封涸Ⰼ荈⸓⻊欰暟呋劥⵸㢅椚禹絡CLAM-2030䲿⣘
✫刿〳ꅾ梡涸鍒Ɀ倰呩〳 䌐⸔嶊ꤑ䩛⸓ⵖ㢊⵸㢅椚鵂玐务ⴀ梡䒸Ⰶ涸➃⚹霴䊵䎇䲿넞㹊
낉㹔涸㸝Ⰼ䚍կ䀙峸ㄤⰖ㸝぀岁곭㚖湱Ⱒ䊨⡲➃プⵄ欽CLAM-2030ㄤⰌ禹⴩♲ꅾ㔋匧勍餘靶
❡ㅷ翫欽禹絡䒓封✫♧禹⴩欰暟㛇餘务涸嫫暟蚋暟涸唬崵倰岁鵯❈㛇餘⺫䭍Ⰼ過ծ過崰ծ
㈯巊ծ㽶巊瘝霆僈霪㤛禹絡鷓欽✵ぐ猫♶ず欰暟呋ㅷㄤ唬崵⻊ざ暟⚂忘駈㔐佐桧ㄤꅾ㢕
䚍銳宠կ 
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CLAM-2030 ♸ LCMS-8050 翫欽ⴔ區㽭唬呋ㅷ 

䶰 銳⢪欽Ⰼ꧋䧭ծ荈⸓⻊呋ㅷⵖ㢊垷㗌♸LCMS禹絡翫欽䒓封✫♧猫刿䘯ծ刿ⲥ烁ծ〳
ꅾ㢕涸㽭唬呋ㅷⴔ區倰岁կ 

Ⱒꝶ霒CLAM-2030荈⸓呋ㅷ⵸㢅椚禹絡 巊餘翫欽 㽭唬呋ㅷ 

 
湡⵸岁⼕㹊낉㹔䨾ꅷ欽涸⺫䭍SPE䧴LLE㖈ⰻ涸呋ㅷ⵸㢅椚倰岁♶➑署傞罜⚂㖈㢴

姿낢涸呋ㅷ㢅椚鵂玐务⠔䒸Ⰶ➃⚹霴䊵կ荈⸓⻊呋ㅷ⵸㢅椚倰岁䲿⣘✫刿〳ꅾ梡涸鍒Ɀ倰
呩〳嶊ꤑ䩛⸓⵸㢅椚鵂玐务䒸Ⰶ涸➃⚹霴䊵䎇䲿넞㹊낉㹔涸㸝Ⰼ䚍կ⚰䎯㹊낉㹔荈⸓⻊
垷㗌CLAM)禹⴩傋㖈忘駈鵯❈꨽宠䎇䲿⣘〳䲿넞㹊낉㹔佪桧涸鍒Ɀ倰呩կ 

1. 㹊낉鿈ⴔ 
1.1 吥ⲥ刼絁很巊ꂁⵖ 

ꅷ欽餝荈Restek Corporation㺉㢧岁㽲❇䊜餍㼷⚪暵ㄤCerilliant Corporation䗞
⯘蠖倛䊜㕐瀖㙹涸15猫蚋暟叻ⲥㅷ㖈䀙峸LCMS-8060♲ꅾ㔋匧勍餘靶♳䒊用✫LC-
MS/MSⴔ區倰岁կ㔋猫孢去ⰻ叻꣚兜㇬➧-D5ծに㉰-D3ծ孲〳ꂼ-D3ㄤdelta-9-THC- D3
㖲餝荈Cerilliant Corporationկ 

㼜㔋猫ⰻ叻ⵄ欽歌ꃫꂁⵖ䧭ⰻ叻䊨⡲巊Ⱖ务꣚兜㇬➧-D5ծに㉰-D3ㄤ孲〳ꂼ-D3涸剒
絊崽䏞⚹100 ng/mLdelta-9-THC-D3涸剒絊崽䏞⚹10 ng/mLկ㼜15猫蚋暟叻ⲥㅷ很鍒㖈歌
ꃫ务ꂁⵖ䧭10 µg/mL涸⪰㢊很巊կⵄ欽瑟涯➃Ⰼ過㼜⟄♳⪰㢊巊⣜妃獺ꅺ荛10, 50, 100, 
500ㄤ1000 ng/mL涸崽䏞կ 

1.2 呋ㅷⵖ㢊 
霪䎾欽⢪欽㽭唬➃Ⰼ過呋ㅷծ➃⡤臍腮絆絉ծ➃腰絆絉ㄤ⸈叻Ⰼ過呋ㅷկ㖈ⵄ欽CLAM-

2030鵳遤呋ㅷⵖ㢊⵸䭽撑1:4涸獺ꅺ嫱⢾㼜絆絉呋劥鵳遤㖲餘⻊㢅椚կ霃縨CLAM-2030
呋ㅷ⵸㢅椚玐䎸껷⯓ⴔⵆぢぐ⚡呋ㅷ㢅椚盗务幑⸈20µL襒껰宐搬たⴔⵆ⸈Ⰶ10µL呋ㅷկ
⛓た⢪欽100µL 50/50涸歌ꃫ/⛩臟很巊鵳遤跗涯餘小巤կ㼜⟄♳幊ざ暟㖈CLAM-2030禹絡
务⟄1900 rpm涸鸟䏞嶴偒㢅椚30猲կ䱹满ぢ霪幊ざ暟务幑⸈20µLⰻ叻很巊搬たⱄ䮷虹30
猲կ絑鵂60猲鵂応た鵳遤呋ㅷ佐꧋䎇荈⸓㼜Ⱖ鲮獴荛LCMS-8060禹絡务կ 

2. 絕卓♸雭雿 
2.1 吥ⲥ刼絁 
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㕃 1. 15 猫⻊ざ暟叻ⲥ刼絁 
 

 

 

THC-COOH Delta-9-THC THC-OH 
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2.2 䩛⸓⵸㢅椚倰岁ㄤ CLAM-2030 荈⸓⵸㢅椚涸絕卓嫱鳅 
邍 1. 嫱鳅䩛⸓⵸㢅椚倰岁ㄤ CLAM-2030 荈⸓⵸㢅椚涸絕卓 

呋
ㅷ
I
D 

㽭唬呋劥 

封梡蚋暟
馄ⴀ 

10 ng/mL
䨔姺⧩ 

䩛⸓⵸㢅椚
絕卓

ng/mL 

CLAM-2030 ㄤ LCMS-8060 翫ざ 
荈⸓⵸㢅椚絕卓ng/mL) 

䩛⸓⵸㢅椚ㄤ
CLAM 荈⸓⵸㢅
椚涸䎂㖲䊵䒗% ꅾ㢕 1 ꅾ㢕 2 ꅾ㢕 3 % RSD 

A 䗱腮過 
に㉰ 400 446.1 445.4 442.1 0.476 11% 

〳䖉㔔 19 22.3 20.9 21.2 3.478 13% 
꣚兜㇬➧ 593 557.9 558.1 557.7 0.043 -6% 

B 脽臼過 
に㉰ 363 373.0 365.1 369.7 1.071 2% 

〳䖉㔔 31 31.9 32.3 33.2 1.952 5% 
⿡歌銯岮 135 154.8 149.5 156.2 2.317 14% 

C 肅낧過 
孲〳ꂼ 177 175.9 177.9 174.2 1.048 -1% 

孲に㉰ꂼ 30 30.3 29.9 30.8 1.438 1% 

D 䗱腮過 
7 ♧孽㛇
守鲜㸝㹁 

72 48.5 47.7 46.4 2.147 -34% 

E 䗱腮過 
THC-

COOH 
溶唬崵ⵌ* 42.2 42.3 49.9 9.937 ♶鷓欽 

F 
臍腮** (ng/g)⺣
崰獺ꅺ㔔㶩 = 5 

に㉰ 493 493.7 457.1 347.7 17.551 -12% 

G 
㣐腰** (ng/g)⺣
崰獺ꅺ㔔㶩 = 5 

に㉰ 147 169.7 168.9 176.6 2.460 17% 

 
㕃 2. 䩛⸓⵸㢅椚ㄤ CLAM-2030 荈⸓⵸㢅椚䨾欽傞ꢂ㼆嫱 

3絕雿 
CLAM-2030Ⰼ荈⸓⵸㢅椚禹絡♸䀙峸LCMS翫欽〳䲿⣘♧猫Ⰼ倝涸ⴔ區倰岁偽꨽䩛

⸓乼⡲⽰〳ⴔ區欰暟呋ㅷ务涸蚋暟կ歋✵呋ㅷ⵸㢅椚ㄤ呋ㅷⴔ區ず傞ꅾ〜鵳遤䨾⟄霪倰
岁㣐㣐䲿넞✫呋劥ⴔ區鸑ꆀ⢪䖤ⴔ區➃プ剣傞ꢂ䪄遤Ⱖ➭⟣⸉կㄤ叻ⲥ䩛⸓ⵖ㢊倰岁湱嫱
霪荈⸓⻊呋ㅷⵖ㢊倰岁〳⢪蚋暟ⴔ區涸RSD䱽ⵖ㖈10%⟄ⰻկ 

荝靧 
䧮⟌㼆䖤⯘蠖倛㣐㷖銯⽂⼕㷖ꤎ涸Ruth Gordilloㄤ㝜Ⱎ暵⿦岁⼕唬낉务䗱涸獤匧⿬♸⟄⿺
RestekⰖ぀䲿⣘蒀靶叙邍爙邪䗱涸䠭靧կ 
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CLAM-2030 ♸ LCMS-8050 翫欽䘯鸟㼆過崰呋ㅷ⚥嫫暟鵳

遤䘯鸟癃叅 

䶰 銳劥俒㛇✵CLAM-2030-LCMS-8050CL翫欽禹絡絕ざ䀙峸蚋暟嫫暟䘯鸟癃叅倰岁⺫
Ver. 2㼜過崰呋ㅷ欽CLAM-2030荈⸓⵸㢅椚鄳縨㢅椚⟄䀙峸馄넞佪巊湱蒀靶⟉LC-30A
ㄤ♲ꅾ㔋匧勍餘靶LCMS-8050 CL翫欽禹絡鵳遤ⴔ區㹊梡✫過崰呋ㅷ务嫫ㅷ涸Ⰼ荈⸓⻊⵸
㢅椚⟄⿺䘯鸟癃叅㹁䚍呋ㅷ⵸㢅椚♸ⴔ區〳㖈20 minⰻ模䧭կⰓ猫⸈叻暟餘꣚兜㇬➧
Alprazolamծ薅⚋腂Amphetamineծ薅歌ꃀ腂䐀㸌Benzoylecgonineծ蒔぀㇬
➧Estazolamծ守腂ꂼKetamineծ䶔㣢⚶MDMAծⱺ嫫Methamphetamineծ
ㅔ鴪㇬➧Midazolam㖲鄄癃叅ⴀ⣜研MRMず傞鍘封❡暟猌㶩䪊䲽絕卓鵳遤✳紩餘靶䎽
社程絕卓儑爙Ⱃ猫唬ⴀ暟涸⼐ꂁ䏞㖲㖈70%⿺⟄♳邍僈癃叅絕卓〳ꬑ䚍葻㥩կ 

Ⱒꝶ霒CLAM-2030 蚋暟嫫暟䘯鸟癃叅倰岁⺫ ♲ꅾ㔋匧勍餘靶 過崰呋ㅷ 

 
䔲⵸蚋暟试欽ㄤꬋ岁⢪欽嫫ㅷ溶䧭⚹♧⚡⚚ꅾ涸爢⠔꡼곿過巊僽嶍嫫呩⟝务䌢欽涸♧

猫欰暟唬勞Ⱖ务嫫暟蚋暟涸ⲥ烁唬崵僽烁雩嶍嫫呩⟝涸猰㷖⣜研կ過巊絆䧭㢕勇䎁䪓䧭
ⴔ㢴ⴔ區過巊㛇餘务涸嫫ㅷ䗳곢鵳遤♧㹁涸呋ㅷ⵸㢅椚կ跗涯小巤僽♧猫䌢錛涸⵸㢅椚倰
岁告➃䊨乼⡲籖椫ծ餩傞ծ餩⸂⚂嶍嫫過巊务涸劢濼䧭ⴔ〳腊㼆乼⡲➃プ鸣䧭悶㖈涸欰
暟⽭㹲կ㔔姼䒓封Ⰼ荈⸓⻊ծ䘯鸟⚂欰暟㸝Ⰼ䚍넞涸⵸㢅椚倰䒭Ⱘ剣ꅾ銳䠑⛐կ⚹姼䀙峸Ⱆ
぀CLAM-2030荈⸓⵸㢅椚鄳縨䎾鵘罜欰ꛏ㼆㽶巊ծ過巊瘝呋ㅷ务涸嫫暟ծⰣ㤃⵫瘝鵵犜蚋
暟〳Ⰼ荈⸓鵳遤跗涯餘小巤ⵖ㢊呋ㅷ侮⚡㢅椚鵂玐㖈㺙꡻涸梠㞯务鵳遤〳 剣佪鼙⯝寓厩
꣭⡛乼⡲罏涸䠭厩굥ꤗկ呋ㅷ㢅椚絕勲偽꨽➃⚹乼⡲歋劼唒苮荈⸓鲮獴荛巊餘翫欽禹絡鵳
遤ⴔ區鵯⚡ⴔ區鵂玐模Ⰼ荈⸓⻊䎂遤䚍㥩㣐ꆀ蒜溁➃⸂暟⸂կ 

ず傞ꛏ㼆䔲⵸ⴡ⣨ծ岁⼕ծ嫫椚瘝湱Ⱒ곭㚖鸑䌢꨽銳ⴔ區涸⻊ざ暟䀙峸Ⱆ぀⿶鷓傞䲀
ⴀ蚋暟嫫暟䘯鸟癃叅倰岁⺫偽꨽ⲥ㢊叻ⲥ呋ㅷ⽰〳鵳遤161猫蚋暟ծ嫫暟涸ず傞癃
叅ծ㹁䚍ⴔ區կ劥俒ⵄ欽䀙峸CLAM-2030荈⸓⵸㢅椚鄳縨絕ざ䀙峸蚋暟嫫暟䘯鸟癃叅倰
岁⺫Ver. 2⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶LCMS-8050 CL翫欽
㹊梡✫過崰呋ㅷ务Ⱃ猫嫫暟涸Ⰼ荈⸓⻊⵸㢅椚ծ䘯鸟癃叅ծ㹁䚍ⴔ區կ倰岁Ⱘ剣呋ㅷ⵸㢅椚
模Ⰼ荈⸓⻊ծⴔ區鸟䏞䘯ծ癃叅絕卓〳ꬑ涸暵挿〳⚹぀岁ⴡ⣨곭㚖➃プ䲿⣘⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ䀙峸餘靶 LCMS-8050CLⰨ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30AD x 2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-30A 餘 靶 ⟉ LCMS-8050CL  
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.91 
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1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
巊 湱 勵 ⟝ ⿬罌蚋暟嫫暟䘯鸟癃叅倰岁⺫Ver. 2 
鵳 呋 ꆀ 3 mL/min 叙 庛 40˫  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ 0.5 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛倰岁⺫ 

1.3 呋ㅷⵖ㢊 
㖈CLAM-2030䊨⡲畀歲꬗⠏⻊荈⸓⵸㢅椚⿬侨ծ跗涯小巤⵫⢪欽ꆀծ꩎䶔鲮鸟ծ꩎䶔傞

ꢂծ䬄応傞ꢂ瘝կ烁㹁呋ㅷ荈⸓⵸㢅椚玐䎸Ⱘ⡤乼⡲⚹1ծエ》10 μL歌ꃫ崞⻊鵂応盗
ⲥ㢊♳呋2ծエ》過崰呋ㅷ20 μL♳呋3ծエ》小巤⵫40 μL荛鵂応盗鵳遤小巤跗涯
4ծ鲮鸟2400 rpm꩎䶔90猲5ծ⢪欽-50~-60 kPa涸餏⾓䬄応鵂応盗120 s⢪很巊鵳Ⰶ
䱹佐盗6ծエ》10 μL宐鵳遤獺ꅺ7ծ鲮鸟2400 rpm꩎䶔90猲8ծ䱹佐盗鲮獴荛
巊湱荈⸓鵳呋㐼鵳呋3 μLկ 

2. 絕卓♸雭雿 
2.1 呋ㅷ⵸㢅椚崨玐 

䀙峸CLAM-2030ㄤLCMS-8050 CL翫欽禹絡〳⟄㹊梡䎇遤⵸㢅椚⽰㖈♧⚡呋ㅷ荈⸓⵸
㢅椚傞禹絡⠔呏研⵸㢅椚玐䎸ず傞荈⸓䒓㨤♴♧⚡呋ㅷ涸⵸㢅椚䎇〳⟄㢴⚡呋ㅷず傞
㢅椚錛㕃1㣐㣐綫瀊✫⵸㢅椚傞ꢂ蕯㹊낉⽀⚡呋ㅷ⵸㢅椚傞ꢂ⚹6 min餘靶ⴔ區傞
ꢂ⚹5 min䎇遤⵸㢅椚⸆腊⢪呋ㅷ㖈絁荈⸓⵸㢅椚♸巊餘ⴔ區傞ꢂꅾ〜➢㖈絁荈⸓⵸㢅
椚ⵌ巊餘ⴔ區模䧭➑꨽6 min㣐㣐蒜溁ⴔ區傞ꢂ⠏⻊⟉㐼涸⢪欽ㄤ呋ㅷ鸑ꆀկ劥㹊낉呋
ㅷ⵸㢅椚傞ꢂ⚹4 min餘靶ⴔ區傞ꢂ⚹15 minկ 

 
㕃 1. CLAM-2030 䎇遤⵸㢅椚爙䠑㕃 
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2.2 呋ㅷ癃叅絕卓 
倰岁⺫务䲿⣘✫模侮涸巊餘ⴔ區鍒Ɀ倰呩1倰岁⺫务⺫ゎ涸倰岁俒⟝⴩ⴀ✫餘靶ⴔ

區勵⟝巊湱蒀靶ⴔ區勵⟝ぐ⻊ざ暟唾殆傞ꢂ⥌䜂䫣デ俒⟝瘝歋✵鵯❈ⴔ區倰岁溶㖈
㹊낉㹔낉霆㔔姼〳儑衼Ⲹ㼱ⴔ區倰岁䒓封䨾꨽涸傞ꢂ2倰岁⺫务⺫ゎ絑鵂⠏⻊た涸ぐ
⻊ざ暟餘靶ⴔ區⿬侨〳㣐䌴䏞Ⲹ㼱⿬侨⠏⻊䨾꨽涸傞ꢂㄤ礵⸂3⢪欽♸倰岁⺫模Ⰼ♧
荝涸ⴔ區⿬侨偽꨽⢪欽叻ⲥㅷ⽰〳㹊梡㼆呋ㅷ涸䘯鸟㹁䚍癃叅կ㹊꣢䊨⡲务㹊낉➃プ欽
CLAM-2030荈⸓⵸㢅椚鄳縨㢅椚㥩呋ㅷた〫 ꨽䭽倰岁⺫务⴩ⴀ勵⟝皍⽀ⲥ㢊崨⸓湱ծ蒀靶
叙瘝㹊낉勵⟝⽰〳䘯鸟゗⸓ⴔ區䊨⡲կ 

⿬撑蚋暟嫫暟䘯鸟癃叅倰岁⺫务涸倰岁MRM_Rapid Tox Screening_Ver2.lcm㼆呋
ㅷ 䭽 撑 ♳ 鶣 1.3 涸 ⵸ 㢅 椚 倰 岁 㢅 椚 た 鵳 呋 ⴔ 區  ꣚ 兜 ㇬ ➧  Alprazolam ծ 薅 ⚋ 腂
Amphetamineծ薅歌ꃀ腂䐀㸌Benzoylecgonineծ蒔぀㇬➧Estazolamծ守腂ꂼ
Ketamineծ䶔㣢⚶MDMAծⱺ嫫Methamphetamineծㅔ鴪㇬➧Midazolam㖲
鄄癃叅ⴀկMRM蒀靶㕃㥵㕃3䨾爙կ 

 

 

 

㕃 2. 唬ⴀ⻊ざ暟 MRM 蒀靶㕃 

2.3 靶䎽䵂程絕卓 
倰岁⺫䲿⣘⠏⻊た涸ず姿唬叅䪊䲽⿬侨⟄欽✵癃叅ⴔ區鸑鵂倰岁⺫务涸✳紩餘靶侨研

䎽〳⟄㼆❡暟猌㶩䪊䲽絕卓鵳遤湱⡃䏞唬程鵳♧姿㼆毟⡃꣉䚍⻊ざ暟鵳遤㹁䚍烁霆烁
唾唬叅絕卓涸ⲥ烁䚍կ劥䎾欽呩⢾务ꅷ欽涸SSS_Rapid Tox Screening_Ver2.lcm倰岁
务⺫ゎ鍘封❡暟猌㶩䪊䲽⸆腊䔲馄鵂霃㹁涸癃叅䪊䲽ꢖ⧩傞ず姿癃叅䪊䲽⸆腊゗⸓〳
荈⸓㼆唬ⴀ⻊ざ暟鵳遤❡暟猌㶩䪊䲽䖤ⵌ唬ⴀ暟涸✳紩餘靶䎇鵳遤靶䎽社程䖤ⵌ⼐ꂁ䏞
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呏研⼐ꂁ䏞〳㼆唬ⴀ暟鵳遤鵳♧姿㹁䚍կ劥妃ⴔ區䖤ⵌ涸⼐ꂁ䏞絕卓ㄤ社䎽絕卓ⴔⵆ㥵邍1
ㄤ㕃4䨾爙㕃4⟄守腂ꂼKetamine⚹⢾霹僈✫社䎽絕卓匬䧭կⰓ猫唬ⴀ暟涸⼐ꂁ䏞
絕卓㖲㖈70%⿺⟄♳霹僈䖤ⵌ涸癃叅絕卓〳ꬑ䚍葻㥩կ 

邍 1. ぐ⚡唬ⴀ暟社䎽⼐ꂁ䏞絕卓 
綘尼 ⻊ざ暟 ⼐ꂁ䏞 

1 ꣚兜㇬➧ 78 
2 薅⚋腂 92 
3 薅歌ꃀ昶䐀㸌  79 
4 蒔぀㇬➧ 73 
5 守腂ꂼ 86 
6 䶔㣢⚶ 80 
7 ⱺ嫫 95 
8 ㅔ鴪㇬➧ 75 

 

㕃 3. Ketamine ✳紩餘靶㕃♳♸䎽务✳紩餘靶㕃♴⼐ꂁ䞔ⲃ 

2.4 礵㺙䏞絕卓 
邍 2. ぐ⚡唬ⴀ暟1.25 ng/mL礵㺙䏞絕卓邍 

綘尼 ⻊ざ暟 唾殆傞ꢂ RSD%n=6 油꬗獤 RSD%n=6 
1 ꣚兜㇬➧ 0.1 7.0 
2 薅⚋腂 0.3 3.0 
3 薅歌ꃀ昶䐀㸌  0.2 5.5 
4 蒔぀㇬➧ 0.1 7.5 
5 守腂ꂼ 0.2 3.9 
6 䶔㣢⚶ 0.3 6.4 
7 ⱺ嫫 0.3 4.3 
8 ㅔ鴪㇬➧ 0.1 7.0 

目标物二级质谱 

谱库标准物二级质谱 
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3絕雿 
本文使用 CLAM-2030 自动前处理装置，结合岛津“药物毒物快速筛查方法包”（Ver. 2），

采用超高效液相色谱仪 LC-30A 和三重四极杆质谱 LCMS-8050 CL 联用系统，实现了血浆样
品中药物毒物的全自动化前处理和快速筛查、定性分析。八种加标物质均被筛查出；依据二
级质谱库搜索，得到所有检出物的匹配度均在 70%及以上，且精密度良好，所有化合物的保
留时间和峰面积稳定性均良好，表明筛查结果可靠性良好；在没有目标物标品的情况下得到
了各个检出物的定性结果供相关人员参考。通过 CLAM-2030 全自动前处理装置结合方法包，
实现了样品前处理自动化，减少了有机试剂及生物样品对操作者造成的潜在感染风险及身体
伤害，从样品处理到给出定性结果只需 15 分钟左右时间，大大提高了工作效率。 
 

꣡䔶倰岁⺫⚥⺫ゎ⻊ざ暟幡⽀ 
本方法包中包含司法刑侦领域中常见的 161 种毒品及药物，通过 LabSolutions LCMS 软

件，可在方法包中方法的基础上轻松自定义方法文件，增加或减少待分析目标化合物。并且
该方法包中的分析参数列表可以用于针对待分析目标化合物创建特定的新方法文件。 

1 7-Aminoclonazepam 55 Diltiazem 109 Milnacipran 

2 7-Aminoflunitrazepam 56 Diphenhydramine 110 Mirtazapine 

3 7-Aminonimetazepam 57 Diprophyline 111 Morphine 

4 7-Aminonitrazepam 58 Diquat 112 Mosapramine 

5 8-Hydroxyetizolam (M-III) 59 Donepezil 113 Nemonapride 

6 9-Hydroxyrisperidone 60 Dosulepin 114 Nicotine 

7 Acetaminophen 61 Duloxetine 115 Nimetazepam 

8 Acetylpheneturide 62 Ecgonine methyl ester 116 Nitrazepam 

9 Aconitine 63 Ephedrine 117 Nortriptyline 

10 Allylisopropylacetylurea 64 Escitalopram 118 Olanzapine 

11 alpha-Hydroxyalprazolam 65 Estazolam 119 Oxazepam 

12 alpha-Hydroxybrotizolam 66 Ethenzamide 120 Paliperidone 

13 alpha-Hydroxymidazolam 67 Ethyl loflazepate 121 Paroxetine 

14 alpha-Hydroxytriazolam 68 Etizolam 122 Pemoline 

15 Alprazolam 69 Fenitrothion(MEP) 123 Pentazocine 

16 Amitriptyline 70 Fludiazepam 124 Pentobarbital 

17 Amobarbital  71 Flunitrazepam 125 Perospirone 

18 Amoxapine 72 Flurazepam 126 Perphenazine 

19 Amphetamine 73 Fluvoxamine 127 Phenobarbital 

20 Aripiprazole 74 Gabapentin 128 Pimozide 

21 Atropine 75 Glibenclamide 129 Pioglitazone 

22 Barbital  76 Gliclazide 130 Primidone 

23 Benzoyl ecgonine 77 Glimepiride 131 Promethazine 

24 Biperiden 78 Haloperidol 132 Propericiazine 

25 Blonanserin 79 Haloxazolam 133 Propofol 

26 Bromazepam 80 Hydroxyzine 134 Quazepam 

27 Bromocriptine 81 Ibuprofen 135 Quetiapine 

28 Bromovalerylurea 82 Imipramine 136 Risperidone 

29 Bromperidol 83 Ketamine 137 Ropivacaine 
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30 Brotizolam 84 Lamotrigine 138 Salicylic acid  

31 Bupivacaine 85 Levetiracetam 139 Sertraline 

32 Caffeine 86 Levomepromazine 140 Sildenafil 

33 Carbamazepine 87 Lidocaine 141 Spiperone 

34 Carpipramine 88 Lorazepam 142 Sulpiride 

35 Chlordiazepoxide 89 Lormetazepam 143 Tadalafil 

36 Chlorpheniramine 90 Loxoprofen  144 Tandospirone 

37 Chlorpromazine 91 Malathion 145 Temazepam 

38 Clobazam 92 Maprotiline 146 THC 

39 Clocapramine 93 MDA 147 THC-COOH 

40 Clomipramine 94 MDMA 148 Thiamylal  

41 Clonazepam 95 Medazepam 149 Timiperone 

42 Clotiazepam 96 Mefenamic acid 150 Tofisopam 

43 Cloxazolam 97 Memantine 151 Topiramate 

44 Clozapine 98 Mepivacaine 152 Trazodone 

45 Cocaine 99 Mequitazine 153 Triazolam 

46 Codeine 100 Metformin 154 Trihexyphenidyl 

47 Colchicine 101 Methamphetamine 155 Vardenafil 

48 Desipramine 102 Methomyl 156 Valproic Acid 

49 Desmethylclotiazepam 103 Methylephedrine 157 Warfarin 

50 Desmethyldiazepam 104 Methylphenidate 158 Zolpidem 

51 Dextromethorphan 105 Mexazolam 159 Zopiclone 

52 Diazepam 106 Mexiletine 160 Zopiclone-N-oxide 

53 Diclofenac 107 Mianserin 161 Zotepine 

54 Dihydrocodeine 108 Midazolam   
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CLAM-2030 ♸ LCMS-8050 翫欽禹絡崵㹁過巊⚥涸⛩㛇袕

蟎祪ꄏꃑ薗 

䶰 銳劥俒⿬罌շGA/T 1633-2019 岁䏭猰㷖 過巊ծ㽶巊务⛩㛇袕蟎祪ꄏꃑ薗唬낉 孞湱蒀
靶-餘靶ㄤ巊湱蒀靶-餘靶岁ո䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉CLAM-2030ㄤ♲ꅾ㔋匧
勍巊餘翫欽⟉LCMS-8050崵㹁過巊务涸⛩㛇袕蟎祪ꄏꃑ薗EtG涸唬崵倰岁կ㹊낉絕卓邍
僈霪倰岁唬ⴀꣳ㼭✵0.05 μg/mL㛇餘吥ⲥ刼絁涸絁䚍薴㔵⚹0.1~10 μg/mLⲥ烁䏞㖈
85.3%~106.3%⛓ꢂկꅾ㢕䚍唾殆傞ꢂㄤ油꬗獤RSD%ⴔⵆ㖈0.07 %~0.09%ㄤ1.99 %~2.65%
⛓ꢂկ餘䱽呋ㅷ涸䎂㖲㔐佐桧㖈101.3~117.4%⛓ꢂRSD%㖈1.77~4.31%⛓ꢂ忘駈叻ⲥ涸
湱Ⱒ銳宠鷓ざ過巊务⛩㛇袕蟎祪ꄏꃑ薗涸巊湱蒀靶-餘靶岁唬崵կ 

Ⱒꝶ霒⛩㛇袕蟎祪ꄏꃑ薗  CLAM-2030  過巊  GA/T 1633-2019 

 
⛩㛇袕蟎祪ꄏꃑ薗Ethyl Glucuronide, EtG僽⛩ꃫ㖈➃⡤ⰻ去靧涸叻䘋䚍去靧暟կ湱

鳅✵⛩ꃫⰦ㖈過巊务㶸㖈傞ꢂ刿⛉鸑䌢䞔ⲃ♴EtG㖈過巊务涸㶸㖈傞ꢂ紨⚹12 h過
巊务EtG唬崵絕卓僽ⴼ㹁⚡⡤㖈12 hⰻ僽や껏ꂊ涸ꅾ銳霆研կ姼㢪過巊务EtG涸崵㹁㼆ⴼ
㹁⛩ꃫ勻彂ծ⼓ⴔ僽や過巊臱餕❡欰⛩ꃫ剣满ꅾ銳涸䠑⛐կ 

EtG涸唬崵倰岁剣LC-MS/MSㄤGC-MS/MS瘝GC-MS/MS唬崵傞꨽銳㼆EtG鵳遤遥欰
⵸㢅椚鳅⚹㢕勇罜欽LC-MS/MS唬崵EtG太♶꨽銳遥欰կ 

䀙峸䒓封涸CLAM-2030♸LC-MS/MS翫欽禹絡〳㼆Ⰼ過ծ過崰ծ過幡ծ㽶巊ծ㈯巊瘝
欰暟呋ㅷ荈⸓鵳遤跗涯小巤乼⡲搬た㼜♳幡巊荈⸓吗鳕荛LC-MS/MS鵳遤㹁ꆀ唬崵կ劥俒
⢪欽霪翫欽禹絡⿬罌շGA/T 1633-2019 岁䏭猰㷖 過巊ծ㽶巊务⛩㛇袕蟎祪ꄏꃑ薗唬낉 孞
湱蒀靶-餘靶ㄤ巊湱蒀靶-餘靶岁ո䒊用✫過巊务EtG涸LC-MS/MSⴔ區倰岁կ霪倰岁⵸㢅椚
皍⽀抳併䏞ㄤⲥ烁䏞넞鷓ざ過巊务涸EtG唬崵倰岁կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30ADx2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20A 餘 靶 ⟉ LCMS-8050 
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.93 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack Scepter C18-120100 mm x 2.1 mmI.D., 1.9 μm䀙峸

♳嵳㹊낉㐼勞剣ꣳⰖ぀ P/N:227-31012-05 
崨 ⸓ 湱 A-0.01%歌ꃑ-宐很巊B-歌ꃫ很巊 
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鵳 呋 ⡤ 獤 1 μL 叙 庛 40˫ 
崨 鸟 0.3 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 7%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.00 岹 B Conc 7 
2.00 岹 B Conc 60 
3.00 岹 B Conc 60 
3.10 岹 B Conc 7 
6.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(-)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 250 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ -2 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre Bias 

(V) 
CE 

Q3 Pre Bias
V 

1 ⛩㛇袕蟎祪ꄏꃑ薗 221.15 
74.95* 17.0 22.0 27.0 
85.00 13.0 27.0 24.0 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 吥ⲥ刼絁很巊ꂁⵖ 
》EtG㼆撑ㅷ⪰㢊巊(100 μg/mL)欽⛩臟鷶紩獺ꅺⴔⵆ䖤ⵌ0.5, 1, 2, 5, 10, 50ㄤ100 

μg/mL涸叻ⲥ䊨⡲很巊կⴔⵆ》ぐ崽䏞涸叻ⲥ䊨⡲很巊100 μL⸈Ⰶ900 μL瑟涯過巊䖤ⵌ崽
䏞ⴔⵆ⚹0.05, 0.1, 0.2, 0.5, 1, 5ㄤ10 μg/mL㛇餘吥ⲥ刼絁很巊կ 

1.4呋ㅷ⵸㢅椚 
㖈 CLAM-2030 䊨⡲畀歲꬗⠏⻊荈⸓⵸㢅椚⿬侨ծ跗涯小巤⵫⢪欽ꆀծ꩎䶔鲮鸟ծ꩎䶔

傞ꢂծ䬄応傞ꢂ瘝կ烁㹁呋ㅷ荈⸓⵸㢅椚玐䎸Ⱘ⡤乼⡲⚹ 
1エ》 20 μL 歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋 
2エ》㛇餘吥ⲥ刼絁很巊䧴過巊呋ㅷ 50 μL ♳呋 
3エ》宐 50 μL 獺ꅺ呋ㅷ 
3エ》呋劥䲿》⵫ 250 μL 
4鲮鸟 3000 rpm ꩎䶔 90 s 鵳遤䲿》 
5⢪欽-50~-60 kPa 涸餏⾓䬄応鵂応盗 60 s 
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6䱹佐盗鲮獴荛荈⸓鵳呋㐼鵳呋 1 μL霫錛㕃 1կ 

㕃 1. CLAM-2030 㖈絁荈⸓⵸㢅椚鵂玐 

2絕卓♸雭雿 
2.1 唬ⴀꣳㄤ㹁ꆀꣳ很巊MRM蒀靶㕃 

䭽1.2务涸ⴔ區勵⟝鵳遤崵㹁0.05μg/mL涸唬ⴀꣳ很巊蒀靶㕃涸S/N㣐✵30.1 μg/mL
㹁ꆀꣳ很巊蒀靶㕃涸S/N㣐✵10抳併䏞葻㥩痗ざ㹁ꆀ銳宠կ唬ⴀꣳㄤ㹁ꆀꣳ很巊涸MRM
蒀靶㕃㥵♴㕃2䨾爙կ 

  
EtG0.05 μg/mL EtG0.1 μg/mL 

㕃 2. EtG 唬ⴀꣳㄤ㹁ꆀꣳ很巊 MRM 蒀靶㕃  

2.2 吥ⲥ刼絁 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻㢪叻岁絚ⵖ吥ⲥ刼

絁䨾䖤吥ⲥ刼絁絁䚍薴㔵⚹ 0.1~10 μg/mL絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞
㖈 85.3%~106.3%⛓ꢂ吥ⲥ刼絁㥵♴㕃 3 䨾爙 

 
㕃 3. EtG 吥ⲥ刼絁 

1.02e3Q 221.15>74.95 (-) RT=1.276
SN=37.07

0.5 1.0 1.5 2.0

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

8.55e2Q 221.15>74.95 (-) RT=1.259
SN=37.19

0.5 1.0 1.5 2.0

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

Conc. (ppm)
0 2 4 6 8 10

Area

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

1.6e5

1.8e5
ETG
y = 18470.42x + 556.9016
R² = 0.9985316    R = 0.9992655

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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2.3 礵㺙䏞㹊낉 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁鷥䭊⡛务넞♲⚡崽䏞㼆撑ㅷ很巊ⴔⵆ鵶絯鵳呋崵㹁 4

妃罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㥵邍 3 䨾爙RSD%ⴔⵆ㖈
0.07 %~0.09%ㄤ 1.99 %~2.65%⛓ꢂ㹊낉絕卓邍僈霪ⴔ區倰岁Ⱘ剣葻㥩涸礵㺙䏞կ 

邍 3. 唾殆傞ꢂㄤ油꬗獤礵㺙䏞絕卓n=4 

䎸尼 崽䏞μg/mL 唾殆傞ꢂ(RSD%) 油꬗獤(RSD%) 

1 0.1 0.09 2.65  
2 1 0.07 2.16 

3 10 0.07 1.99 

2.4 㔐佐桧 
ぢ瑟涯過巊务幑⸈ EtG 叻ⲥㅷ很巊ꂁⵖ䧭崽䏞⚹ 0.1, 1 ㄤ 10 μg/mL 涸呋ㅷ⸈叻很

巊嫦⚡宐䎂ꅾ㢕崵㹁 3 妃⸈叻呋ㅷ涸ⲥ烁䏞ㄤ礵㺙䏞絕卓㥵邍 4 䨾爙䎂㖲㔐佐桧㖈
101.3~117.4%⛓ꢂRSD%㖈 1.77~4.31%⛓ꢂկ 

邍 4. 倰岁㔐佐桧絕卓(n=3) 

䎸尼 ⸈叻崽䏞μg/mL  㔐佐桧(RSD%) 湱㼆叻ⲥ⨊䊵(RSD%) 

1 0.1 105.0 4.31  
2 1 117.4 1.43 

3 10 101.3 1.77 

3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉CLAM-2030ㄤ♲ꅾ㔋匧勍巊餘翫欽⟉

LCMS-8050崵㹁過巊务EtG涸倰岁կ姼翫欽禹絡➢エ》呋ㅷծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄
⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLCMS/MS荈⸓鵳呋㐼Ⰼ鿈⟉㐼荈⸓模䧭կ♶嶍⿺䩛⸓⵸㢅椚乼
⡲Ⲹ㼭✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞կ劥㹊낉务唬ⴀꣳ㼭✵0.05 μg/mL㛇餘吥ⲥ刼絁
涸絁䚍薴㔵⚹0.1~10 μg/mLⲥ烁䏞㖈85.3%~106.3%⛓ꢂ倰岁抳併䏞ㄤⲥ烁䏞넞鷓ざ
過巊务⛩㛇袕蟎祪ꄏꃑ薗涸唬崵〳⣘Ⱆ㸝぀岁곭㚖唬崵➃プ⿬罌կ  
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CLAM-2030 ♸ LCMS-8050 翫欽禹絡䒊用䫒礵牟氻蚋屛毫

蚋暟港崵㹁ꆀⴔ區倰岁 

䶰 銳劥俒⢪欽䀙峸Ⰼ荈⸓㖈絁⵸㢅椚禹絡CLAM-2030ㄤLC-MS/MS㖈絁翫欽禹絡䒊用✫
過崰务11猫䫒礵牟氻蚋涸Ⰼ荈⸓㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚乼⡲Ⲹ㼱
✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞կ㛇餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈93.5։105.6%⛓ꢂ餘䱽呋
劥㹊崵崽䏞㖈霚⵫渱霹僈⛼⴩ⴀ涸⯈雽岚⸓薴㔵ⰻկ 

Ⱒꝶ霒CLAM-2030 䫒礵牟氻蚋 屛毫蚋暟港崵  ⵸㢅椚 

 
屛毫蚋暟港崵(Therapeutic drug monitoring , TDM)僽⚰䎯蚋椚㷖涸ꅾ銳灇瑕ⰻ㺂⛓♧, 

⚺銳鸑鵂ꅷ欽抳併涸梡去ⴔ區崵霚䩛媯勻㹁ꆀⴔ區䝖罏過巊呋劥务涸蚋暟⿺Ⱖ去靧❡暟涸
崽䏞, 确雭過蚋崽䏞♸蚋暟毫佪ծ嫫䚍⛓ꢂ涸Ⱒ禹, ⟄烁㹁蚋暟剣佪崽䏞⿺嫫䚍崽䏞⛓ꢂ涸
薴㔵, 䎇〳呏研蚋暟⸓⸂㷖Ⱆ䒭勻雦皾剒⢕涸屛毫⵫ꆀ, ⨞ⵌ欽蚋⚡⡤⻊, 䭷㼋⚰䎯ざ椚欽
蚋կ 

歋✵䫒礵牟氻蚋腊❡欰⼧ⴔ⚚ꅾ涸♶葻导䎾㖈⡤ⰻエ佐♶錞太⚡⡤䊵䒗㣐僒❡欰
蚋暟襴獤䚍务嫫瘝կ㔔姼TDM㖈䫒礵牟氻碫蚋暟涸⚰䎯⢪欽务封䮦✫ꅾ銳⡲欽鸑鵂㼆䫒礵
牟氻蚋涸港崵〳⟄⿺傞靈侮䝖罏涸欽蚋倰呩鼙⯝蚋暟䎇封氿瘝Ⱖ➭♶葻导䎾կ 

湡⵸䫒礵牟氻蚋涸TDM倰岁剣謭㽻蒀靶岁TLCծ넞佪巊湱蒀靶岁HPLCծ巊湱蒀靶
-⚮翫餘靶岁LC-MS/MS瘝կ告僽TLC唬崵絕卓涸⧺꣉䚍넞HPLC緃挿僽抳併䏞⡛㖈欰
暟呋劥涸㹁ꆀⴔ區鵂玐务剣♧㹁涸㽷ꣳ䚍LC-MS/MS㔔Ⱘ剣넞抳併䏞ծ唬ⴀꣳ⡛涸暵挿
〳⟄鵳遤㢴絆ⴔ㹁䚍ծ㹁ꆀ唬崵կ 

⚹✫䲿넞⚰䎯唬낉䊨⡲佪桧Ⲹ㼱➃⸂䧭劥湡⵸⼕ꤎㄤ痦♲倰⼕㷖唬낉⽀⡙鿪㖈㼊宠
♧猫呋劥Ⰼ荈⸓㖈絁⵸㢅椚霃㢊կ䀙峸务㕂➚䎃䲀ⴀ涸CLAM-2000荈⸓⻊欰暟呋劥⵸㢅椚禹
絡〳⟄匧㣐㖑䲿넞✫䊨⡲佪桧ㄤ荈⸓⻊玐䏞Ⲹ㼱✫➃⚹霴䊵Ⲹ㼱ⴔ區➃プ䱹鍘欰暟呋劥
劼⠔ ꣭⡛欰暟䠭厩涸굥ꤗ♸LC-MS/MS荈⸓鵶䱹䲿넞佪桧կ 

劥俒㛇✵䫒礵牟氻蚋㉁ㅷ⻊霚⵫渱⢪欽䀙峸Ⰼ荈⸓㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-
MS/MS翫欽禹絡䒊用✫11猫䫒礵牟氻蚋涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚
乼⡲Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞կ霪倰岁倰⤑ծ䘯䰦㹊梡✫11䫒礵牟氻蚋涸ず
傞䘯鸟ⴔ區⣘湱Ⱒ➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸㖈絁荈⸓⵸㢅椚⟉ CLAM-2030 ㄤ餘靶 LCMS-8060Ⱘ⡤ꂁ縨㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-30ADx2   荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 餘 靶 ⟉ LCMS-8060 
⵸ 㢅 椚 垷 㗌 CLAM-2030 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.91 
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1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 霚⵫渱 Neuroleptics 1 䲿⣘ 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊 B 湱-0.1%歌ꃑ⛩臟 
鵳 呋 ⡤ 獤 0.5 μL 叙 庛 30˫ 
崨 鸟 0.6 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 20%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

0.20 岹 B Conc 20 
0.21 岹 B Conc 50 
0.70 岹 B Conc 50 
0.71 岹 B Conc 70 
2.30 岹 B Conc 70 
2.31 岹 B Conc 20 
3.00 䱽ⵖ㐼 STOP 20 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(+)  ⸈掚垷㗌庛䏞 400 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 15.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 200 ˫ 
䎁 醋 孞 崨 鸟 宆孞 5.0 L/min 䱹 〡 歏 ⾓ 1.5 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

⻊ざ暟ぜ Name ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias (V) 

CE (V) 
Q3 Pre 
Bias (V) 

꣚用ㆆ㇬ Aripiprazole 448.10 
285.15* -30 -26 -14 
176.15 -15 -32 -18 

守宆䎂 Clozapine 327.10 
270.10* -24 -21 -29 
192.15 -11 -43 -13 

膴孲꣚用ㆆ㇬ Dehydroaripiprazole 446.10 
285.15* -20 -23 -29 

98.15 -11 -41 -10 

⿡歌守宆䎂 Desmethylclozapine 313.10 
192.10* -21 -39 -30 
270.10 -14 -23 -13 

孮ㆆ㊋ꃫ Haloperidol 376.10 
165.15* -26 -23 -30 
165.15 -28 -40 -22 

⿡歌㤵宆䎂 
N-

Desmethylolanzapine 
299.10 

256.15* -21 -23 -27 
198.10 -30 -37 -21 

11-(1-ㆆ㍟㛇)✳
薅䎇[B,F][1,4]炻

宆勇⼾ 
Norquetiapine 296.10 

210.10* -21 -29 -22 

183.10 -10 -41 -19 
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㤵宆䎂 Olanzapine 313.10 256.15* -22 -23 -27 
198.05 -23 -42 -20 

㌄炻䎂 Quetiapine 384.10 
253.10* -29 -23 -26 
221.15 -10 -38 -15 

ⵄ㛆ꂼ Risperidone 411.20 
191.15* -14 -29 -20 
110.30 -19 -48 -20 

9-繿㛇ⵄ㛆ꂼ 9-OH-Risperidone 427.20 
207.15* -30 -27 -22 
110.15 -11 -42 -11 

㤵宆䎂 Olanzapine IS 316.10 
256.15* -25 -21 -28 
198.10 -22 -41 -20 

孮ㆆ㊋ꃫⰻ叻 Haloperidol IS 382.10 
123.00* -13 -40 -12 
123.00 -30 -26 -28 

守宆䎂ⰻ叻 Clopazine IS 335.10 
275.10* -25 -23 -29 
192.10 -11 -46 -12 

꣚用ㆆ㇬ⰻ叻 Aripiprazole IS 456.10 
293.15* -22 -27 -25 
177.90 -30 -29 -22 

⿡歌㤵宆䎂ⰻ叻 
N-

Desmethylolanzapine 
IS 

307.10 
198.10* -21 -35 -21 

261.15 -22 -25 -17 

9-繿㛇ⵄ㛆ꂼⰻ
叻 

9-OH-Risperidone IS 431.10 
211.20* -30 -29 -22 
114.15 -11 -44 -12 

ⵄ㛆ꂼⰻ叻 Risperidone IS 415.20 
195.20* -30 -28 -20 
114.20 -14 -50 -22 

㌄炻䎂ⰻ叻 Quetiapine IS 388.10 
255.15* -28 -23 -27 
223.20 -28 -40 -23 

⿡歌守宆䎂ⰻ叻 
Desmethtylclopazine 

IS 
321.10 

192.15* -23 -41 -30 
275.10 -24 -24 -29 

11-(1-ㆆ㍟㛇)✳
薅䎇[B,F][1,4]炻

宆勇⼾ⰻ叻 
Norquetiapine IS 304.10 

210.10* -22 -30 -22 

183.10 -21 -41 -12 

膴孲꣚用ㆆ㇬ⰻ
叻 

Dehydroaripiprazole 
IS 

454.10 
293.10* -15 -25 -20 
102.20 -30 -42 -20 

*去邍㹁ꆀ猌㶩㼆կ 

1.3呋ㅷ⵸㢅椚 
㖈CLAM-2030䱽ⵖ鲱⟝歲꬗KIT.Cond蝲⽀涸㶩蝲⽀protocol 고♴綘鳓呋ㅷ荈⸓⵸㢅

椚玐䎸Ⱘ⡤姿낢⚹1ծ㖈鵂応盗务⸈Ⰶ20 μL歌ꃫ崞⻊鵂応盗ⲥ㢊♳呋2ծエ》過
崰呋ㅷ25 μL♳呋3ծ⸈Ⰶ䲿》渮很巊12.5 μL5ծ鲮鸟2000 rpm䮷虹60猲4ծ霚
⵫ꛏエ》125 μL跗涯小巤⵫ゎⰻ叻5ծ鲮鸟1000 rpm꩎虹90猲6ծ⢪欽-50~-60 
kPa涸餏⾓䬄応鵂応盗120猲鲮獴荛巊湱荈⸓鵳呋㐼鵳呋0.5 μL霫錛㕃1կ 
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㕃 1. CLAM-2030 荈⸓⵸㢅椚崨玐 

2絕卓♸雭雿 
2.1㹁ꆀꣳ㛇餘叻巊MRM蒀靶㕃 

 
崽䏞ng/mL) S/N 

20.6 116.23 
 

 
崽䏞ng/mL) S/N 

77.7 1269.02 
 

 
崽䏞ng/mL) S/N 

7.56 76.51 
 

 
崽䏞ng/mL) S/N 

75.1 749.8 
 

 
崽䏞ng/mL) S/N 

2.03 18.83 
 

 
崽䏞ng/mL) S/N 

3.92 33.19 
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崽䏞ng/mL) S/N 

10.4 108.21 
 

 
崽䏞ng/mL) S/N 

3.85 103.89 
 

 
崽䏞ng/mL) S/N 

27.3 64.33 
 

 
崽䏞ng/mL) S/N 

2.04 40.75 
 

 
崽䏞ng/mL) S/N 

3.68 48.56 
 

 

㕃 2. 11 猫䫒礵牟氻蚋㹁ꆀ♴ꣳ蒀靶㕃 

2.2 吥ⲥ刼絁 
Neuroleptics 1霚⵫渱务ぐ紩ⵆ㛇餘叻ㅷ崽䏞ㄤ絁䚍㔐䔱ぐ崽䏞涸ⲥ烁䏞㥵邍3䨾爙䭽

1.4涸荈⸓⵸㢅椚玐䎸ㄤ1.3务涸ⴔ區勵⟝鵳遤ⴔ區唬崵ⵄ欽ⰻ叻岁ⵖ⡲吥ⲥ刼絁絁䚍葻
㥩絁䚍倰玐ծ湱Ⱒ禹侨錛㕃3կ 

邍 3. 11 猫䫒礵牟氻蚋㛇餘叻刼崽䏞薴㔵ㄤ叻絁ⲥ烁䏞   

Compounds 
㛇餘叻刼崽䏞ng/mL) 

ⲥ烁䏞% 
Calibrator1 Calibrator2 Calibrator3 

Aripiprazole 20.6 269 746 93.5։104.3 
Clopazine 77.7 440 1149 96.6։102.3 

Dehydroaripiprazole 7.56 97 273 99.9։100.2 
Desmethtylclopazine 75.1 200 453 96.6։102.3 

Haloperidol 2.03 16.1 30.3 97.6։104.7 
N-Desmethylolanzapine 3.92 55.4 160 94.1։104.0 

Norquetiapine 10.4 80.7 221 96.2։102.5 
Olanzapine 3.85 54.1 153 91.6։105.6 
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Quetiapine 27.3 201 525 95.2։103.1 
Risperidone 2.04 12.1 30.7 97.9։101.3 

9-OH-Risperidone 3.68 49.5 138 97.4։101.7 

 

   

   

Aripiprazole Clopazine Dehydroaripiprazole 

Desmethtylclopazine Haloperidol N-Desmethylolanzapine 

Norquetiapine Olanzapine Quetiapine 
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㕃 3. 11 猫䫒礵牟氻蚋㛇餘叻刼湱Ⱒ⥌䜂 

 

2.3 餘䱽呋ㅷ唬崵絕卓 
霚⵫渱Neuroleptics 1䲿⣘2⚡♶ず崽䏞餘䱽呋ㅷQC1ㄤQC2叻爙崽䏞ㄤ⯈雽岚⸓薴㔵

㥵邍4䨾爙㹊꣢唬崵崽䏞㖈⯈雽岚⸓薴㔵ⰻ邍4կ 
邍 4. 餘䱽呋ㅷ唬崵絕卓 

Compounds 
叻爙崽䏞ng/mL ⯈雽岚⸓薴㔵ng/mL 㹊崵崽䏞ng/mL 

QC1 QC2 QC1 QC2 QC1 QC2 
Aripiprazole 185 336 148-222 269-403 203.15 360.24 

Clopazine 325 544 260-390 435-653 368.61 497.44 
Dehydroaripiprazole 67.1 125 53.6-80.5 100-150 75.46 132.28 
Desmethtylclopazine 166 234 133-199 187-280 183.27 257.22 

Haloperidol 4.03 17.9 3.22-4.83 14.3-21.4 4.62 17.75 
N-Desmethylolanzapine 39.8 72.3 31.8-47.7 57.8-86.7 42.55 77.50 

Norquetiapine 58.2 101 46.5-69.8 80.6-121 62.30 101.06 
Olanzapine 37.9 68.6 30.3-45.4 54.9-82.4 41.88 68.37 
Quetiapine 148 244 118-177 195-292 166.12 234.21 
Risperidone 9.1 14.3 7.28-10.9 11.5-17.2 9.93 14.14 

9-OH-Risperidone 33.6 61 26.9-40.3 48.8-73.3 35.78 66.37 

3絕雿 
劥俒⢪欽䀙峸Ⰼ荈⸓㖈絁⵸㢅椚霃㢊CLAM-2030ㄤLC-MS/MS㖈絁翫欽禹絡䒊用✫➃

過崰猫11猫䫒礵牟氻蚋涸㹁ꆀⴔ區倰岁侮⚡㹊낉崨玐♶嶍⿺䩛⸓⵸㢅椚乼⡲➢エ》呋ㅷծ
䲿》霚⵫ծ小巤⵫ⵌ呋ㅷ幊⺣ծ鵂応⟄⿺㼜㢅椚模涸呋ㅷ鳕鷐ⵌLC-MS/MS荈⸓鵳呋㐼
㖲ꬑ⟉㐼荈⸓模䧭Ⲹ㼱✫➃⚹霴䊵䲿넞ⴔ區涸ⲥ烁䏞鷓ざ⚰䎯呋劥䫒礵牟氻蚋涸䘯鸟
㹁ꆀ唬崵կ劥㹊낉务㛇餘叻刼♶ず崽䏞挿ⲥ烁䏞㖈93.5։105.6%⛓ꢂ餘䱽呋劥㹊崵崽䏞㖈
霚⵫渱霹僈⛼⴩ⴀ涸⯈雽岚⸓薴㔵ⰻկ  

 

Risperidone 9-OH-Risperidone 



北京市朝阳区朝外大街16号中国人寿大厦14层
邮政编码： 100020
电话： (010)8525-2310/2312        传真： (010)8525-2531

广州市天河区高唐路230号广电智慧大厦
邮政编码： 510656
电话： (020) 3718-3888            传真： (020) 3718-3804

沈阳市青年大街167号北方国际传媒中心11层
邮政编码： 110016
电话： 024-23255577                   传真： (024)2325-5577

成都市锦江区创意产业商务区三色路38号博瑞•创意成都写字楼
邮政编码： 610063
电话： (028)8619-8421/8422          传真： (028)8619-8420

昆明市青年路432号天恒大酒店 908室
邮政编码： 650021
电话： (0871)6315-2986/2987  传真： (0871)6315-2991 

西安市锦业一路56号研祥城市广场A座501
邮政编码： 710065
电话：029-62737878                     传真： (029) 6273-7879

邮政编码： 210005
电话： (025)8689-0258                   传真： (025)8689-0237

乌鲁木齐市中山路339号中泉广场14H座
邮政编码： 830002
电话： (0991)230-6271/6272         传真： (0991)230-6273

重庆市渝中区青年路38号重庆国贸中心1702座
邮政编码： 400010
电话： (023)6380-6068/6058          传真： (023)6380-6551

郑州市中原路220号裕达国际贸易中心A座20层2011室
邮政编码： 450007
电话： (0371)8663-2981/2983       传真： (0371)8663-2982

北京 广州

沈阳 成都 昆明

西安 南京
深圳市福田区天安数码城天展大厦1楼 F2.6-1C
邮政编码： 518040
电话： (0755)8340-2852           传真： (0755)8389-3100

深圳

湖南省长沙市芙蓉区解放西路188号国金中心T1大楼3115室
邮政编码： 410005

长沙乌鲁木齐 重庆

香港九龙尖沙咀海洋中心1028室
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,
TSIM SHA TSUI, KOW LOON,HONG KONG 
电话： (00852)2375-4979         传真： (00852)2199-7438

香港
郑州 武汉

武汉市武昌区临江大道96号武汉万达中心31层3112室
邮政编码： 430060
电话： (027) 5908-0488                  传真：(027) 5908-0470

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

上海市徐汇区宜州路180号华鑫慧享城B2栋
邮政编码： 200233
电话： (021)3419-3888                   传真： (021)3419-3666

上海

岛津企业管理 (中国) 有限公司/岛津 (香港) 有限公司 http://www.shimadzu.com.cn

用户服务热线电话：800-8100439 本产品样本所宣传的内容，以本版本为准
日本总公司工厂已通过ISO质量·环境管理体系的认证

注：此样本所有信息仅供参考，如有变动恕不另行通知
样本中的试验数据除注明外为本公司的试验数据400-6500439




