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痦 1 畎  AOE 禹絡➝絏 

1.1 AOE 禹絡炽⟝ 

䀙峸Ⰼ荈⸓㖈絁㔿湱蟋》ⴔ區禹絡AOE 禹絡歋㣐⡤獤鵳呋⚁欽鵳呋㐼SIL-16Pծ䌄剣很⵫鷥䭊
ꢎ涸鳕巊岹LC-20AD with LPGE unitծⴗ矿ꢎFCV-36AHㄤ馄넞佪巊湱蒀靶禹絡Nexera LC-40匬
䧭կ劥禹絡〳ꂁ縨✳匧盗꣋⴩唬崵㐼SPD-M20Aծ稘㢪唬崵㐼SPD-20A, SPD-20AV蚃⯕唬崵㐼RF-
20AXSծ餘靶唬崵㐼LCMS-8040, LCMS-8045, LCMS-8050, LCMS-8060NXկ 

 

                 
㕃 1. 䀙峸 AOE 禹絡⟉㐼㕃♸⚁ⵄ䱇勉霆⛼⚁ⵄ尼ZL 2017 1 0854264.7 

1.2 䊨⡲⾲椚 

呋ㅷⴔ區➢呋ㅷ》呋䒓映呋ㅷ歋鵳呋㐼 SIL-16P 》呋կ䌄剣⡛⾓唑䏞嫱⢾ꢎ涸鳕巊岹LC-20AD霃
縨⚹鳕鷐넞嫱⢾宐湱䲀鷐呋ㅷ荛㔿湱蟋》叙 SPE 1 副湡叻ⴔ區暟鄄 SPE1 エ꣡կ⼧鸑ꢎ⡙縨ⴗ矿
Nexere UHPLC 禹絡ꅷ欽唑䏞峤膴㼜湡叻ⴔ區暟歋 SPE 1 峤膴ⵌ UHPLC ⴔ區叙副模䧭蒀靶油涸ꅾ送翸ㄤ
ⴔ猌կ㖈 SPE 1 峤膴涸ず傞䌄剣⡛⾓唑䏞嫱⢾ꢎ涸鳕巊岹ⴔⵆ鳕鷐剣纸很⵫ㄤ宐模䧭㔿湱蟋》叙 SPE 
2 ⱄ欰ㄤ䎂邂鵂玐ⲥ㢊♴♧⚡呋ㅷⴔ區կ侮⚡禹絡㥵姼❜剏䗄梠鵳遤կ 

 
a 



2 

 
b 

㕃 2. 䀙峸 AOE 禹絡䊨⡲⾲椚a ⚹呋ㅷ⸈鲿b ⚹呋ㅷ峤膴⿺ SPE 2 ⱄ欰ㄤ䎂邂 

1.3 禹絡暵挿 

䀙峸 AOE 禹絡⡲⚹宐呋务馄汚ꆀ剣纸暟ⴔ區匧Ⱘ⵸兞涸ⴔ區䪮助♶➑荈⸓⻊玐䏞넞罜⚂鵮Ⱘ剣⟄
♴暵挿կ 

1.3.1 㖈絁㺢꧋⥂ꥻ抳併䏞㣐䌴䲿⼮ 
㖈絁㔿湱蟋》䪮助〳⯈雽mL紩呋ㅷ湬䱹鵳呋ⴔ區鸑鵂넞⦔崽綫〳⟄剣佪䲿⼮禹絡⾝併䏞կ

⟄佯佯歷⚹湡叻ⴔ區暟UHPLC 禹絡ⴔ區 1 ng/mL 很巊劢錛蒀靶油AOE 禹絡ⴔ區 40 pg/mL 很巊鵳呋
5 mL〳錛僈儑蒀靶油կ 

 
㕃 3. 佯佯歷㖈 UHPLC 禹絡ㄤ AOE 禹絡ⴔ區㼆嫱 

1.3.2 抳崞霃㹁鵳呋⡤獤 
AOE 禹絡ꂁ剣넞礵䏞涸鵳呋禹絡♶➑忘駈刿㺈薴㔵涸鵳呋꨽宠㔿湱蟋》葻㥩涸㺢꧋䚍腊⚹ⴔ區

䊨⡲涸⵸㢅椚⠏⻊ㄤ⾝併䏞䲿⼮䪊幡ꥻ烯կ 

 
㕃 4. ♶ず鵳呋⡤獤♴湡叻暟蒀靶㕃 
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1.3.3 㖈絁⿽ SPE 霃雦 
呋ㅷⴔ區鵂玐务㖈湡叻ⴔ區暟歋 SPE1 峤膴荛 UHPLC 蒀靶叙ⴔ猌傞㔿湱蟋》叙 SPE 2 ず傞鵳遤叙

ⱄ欰ㄤ叙䎂邂鸑鵂⼧鸑ꢎ涸ⴗ矿⚙呏 SPE 叙❜剏⢪欽〳⟄剣佪Ⲹ㼱⽀⚡呋ㅷⴔ區傞ꢂ䲿넞ⴔ區佪
桧կ 

 
㕃 5. 呋ㅷⴔ區鵂玐爙䠑㕃 

1.3.4 ♧劼㢴欽荈歋ⴗ䰃 
AOE 禹絡㼜㖈絁㔿湱蟋》鿈ⴔ♸馄넞佪巊湱蒀靶鿈ⴔ剣佪⼓ⴔず傞模侮⥂殆✫䀙峸 Nexera LC-40 馄

넞佪巊湱蒀靶禹絡涸垷㗌ㄤ⸆腊〳鸑鵂䊨⡲畀鲱⟝鷥䭊♶ず涸⟉㐼Ꝇ䱹鲽匠ⴗ矿♶ずⴔ區禹絡鲽匠
忘駈♶ず涸ⴔ區꨽宠կ 

1.3.5 蒜溁呋ㅷⴔ區傞ꢂ 
湱嫱猌絁涸䩛⸓ SPE 乼⡲AOE 㖈絁㔿湱蟋》ⴔ區禹絡腊㢿㣐䌴蒜溁宐⡤呋ㅷⴔ區涸傞ꢂ䧭劥կ♸吗

絡猌絁 SPE 㢅椚倰岁湱嫱⢪欽 AOE 禹絡〳䲿⼮紨 80%ⴔ區佪桧կ 

 
㕃 6. AOE 禹絡ⴔ區呋ㅷ欽傞♸猌絁 SPE 倰岁呋ㅷⴔ區欽傞㼆嫱  
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痦 2 畎 AOE 禹絡㖈宐餘唬崵⚥涸䎾欽 
 

 

Ⰼ孮ㄤ㢴孮掬㛇⻊ざ暟per- and polyfluoroalkyl substances, PFAS僽♧碫➃䊨ざ䧭涸剣纸孮⻊暟
Ⱖ絕匬副荛㼱㶸㖈♧⚡模Ⰼ孮⻊涸歌㛇ˋCF3䧴❇歌㛇ˋCF2ˋ焫կꟋ劍涸欰❡⢪欽⢪䖤 PFAS ♶倗
㖈梠㞯务獤稡絕ざⰦ欰暟稡獤䚍♸欰暟嫫䚍PFAS 凐ꪪ䨾䒸〄涸梠㞯♸⨴䐀굥ꤗ溶㖈⚆歲薴㔵ⰻ䒸饰Ⱒ
岤կ 

蚋暟ㄤ⚡➃䫡椚欽ㅷPharmaceutical and Personal Care ProductsPPCP⡲⚹♧碫倝Ⱓ寓厩暟傈
渤「ⵌ➃又涸Ⱒ岤կPPCPs 猫碫籖勇⺫䭍ぐ碫䫒欰稇ծ姺汥蚋ծ꣭⾓蚋ծ鼙㶲蚋ծ⪶骤蚋ծⲸ肍蚋ծ〄
脸ծ厩〄⵫ծ껺宐ㄤ勄蝒⵫瘝 PPCPs ꥥ满➃又涸⢪欽鵳Ⰶ梠㞯կ剣纸ⱚ蚋⠶ꥥ满梡去ⱚ⚌欰❡鵂玐鵯
❈ⱚ蚋婎殆暟鸑鵂宐䗄梠鵂玐鵳Ⰶ㖑邍宐ծ㖑♴宐瘝梠㞯宐⡤կ鵯❈剣纸寓厩暟鵳Ⰶ梠㞯宐ꅽた鸑䌢⟄汚
ꆀ崽䏞㶸㖈✵㖑邍宐务㼆껏欽宐㸝Ⰼ❡欰悶㖈⽭㹲䘯鸟ծⲥ烁ծ銻渷꬗䎛涸ⴔ區倰岁僽⥂ꥻ껏欽宐㸝
Ⰼ涸ꅾ銳娀㐼կ 

剣纸寓厩暟鵳Ⰶ宐⡤た鸑䌢崽䏞匧⡛♧菚㖈 ng/L։µg/L 宐䎂鸑䌢偽岁湬䱹ⴔ區唬崵կ㖈絁㔿
湱蟋》䪮助僽㼜㔿湱蟋》鄳縨♸넞佪巊湱蒀靶⟉翫欽䧭⚹♧⚡ⴔ區禹絡鸑鵂鳕巊岹䲀鷐巊⡤模䧭呋ㅷ副
呋ㄤ峤膴ꬑⴗ矿ꢎ勻㹊梡呋ㅷ㺢꧋ㄤⴔ區涸鲮矿կ㖈絁㔿湱蟋》䪮助〳⯈雽mL紩宐呋ㅷ湬䱹鵳呋
ⴔ區傁⥂霆呋ㅷ涸㺢꧋佪卓⿶僒♸ LC-MS/MS 䪮助湬䱹翫欽鸑鵂玐䎸䱽ⵖ㹊梡Ⰼ荈⸓呋ㅷ⵸㢅椚
㣐䌴꣭⡛唬崵ꣳꬋ䌢鷓欽✵汚ꆀ剣纸寓厩暟ⴔ區կ 

劥畎佐䔶ⵄ欽䀙峸 AOE 禹絡+LCMSMS ⴔ區Ⰼ孮⻊ざ暟ծPPCPs ㄤ剣纸ⱚ蚋涸䎾欽䫣デ⿺〄邍俒畎 10
眜⣘湱Ⱒ⿬罌կ 
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AOE-LC-MSMS 翫欽ⴔ區껏欽宐⚥ 23 猫Ⰼ孮⻊ざ暟 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉翫欽䒊用✫껏欽宐务Ⰼ孮⻊ざ暟涸㹁ꆀⴔ區倰岁կ劥倰
岁ⴔ區傞ꢂ⚹ 16 min倰岁务⺫ゎ껏欽宐涸副呋ծ㺢꧋ㄤⴔ區崵㹁鵂玐կ倰岁㷖⿬侨邍僈㖈絁䚍薴㔵ⰻ
湱Ⱒ䚍葻㥩㹊낉务⥂殆傞ꢂ礵㺙䏞湱㼆叻ⲥ⨊䊵⚹ 0.06%~0.17%⛓ꢂ歋吥ⲥ刼絁雦皾涸崽䏞涸湱㼆叻
ⲥ⨊䊵㖈 2.15%~14.65%ꢂկ♶ず崽䏞⸈叻㔐佐㹊낉务ぐ⻊ざ暟涸䎂㖲⸈叻㔐佐桧㖈 79.4%~151.7%
忘駈㹁ꆀ銳宠կ 

 Ⱒꝶ霒AOE +LC-MS/MS  Ⰼ孮⻊ざ暟  껏欽宐 
 

䪮助暵挿 
 Online SPE ㄤ LC-MS/MS 㖈絁翫欽㹊梡껏欽宐呋ㅷ荈⸓⻊⵸㢅椚-넞⾝併ⴔ區鵂玐կ 
 ⴔ區湡叻暟銻渷 DB 32/T 4004-2021 涸 17 猫Ⰼ孮⻊ざ暟 

 
Ⰼ孮⻊ざ暟(perfluorocarbons, PFASs)歋✵杝暵涸暟椚⻊㷖䚍餘㥵꣭⡛邍꬗䓎⸂ծ鳅㥩涸珘㹁䚍ծ

毜宐䚍⟄⿺危宐䚍鄄䎾欽✵嶊꣈勞俱ծ䊨⚌邍꬗崞䚍⵫ծ勄赈⵫⟄⿺紺䓎ㄤ紼絉ㅷ邍꬗㢅椚⵫瘝务կ㔔
Ⱖ䎛岌涸䎾欽ㄤ鳅䔂涸梠㞯䭯⛉䚍PFASs㖈Ⰼ椕薴㔵ⰻ涸瑟孞ծ㕼㡝ծ小獤暟ծꅿ欰⸓暟欨荛匧㖑ⱺ䊛
瘝务鄄唬ⴀկPFASsⰨ剣匧珘㹁涸Ⱏ⟟ꝶ㖈荈搬梠㞯务♶㺂僒꣭鍒կPFASs♧傉鵳Ⰶ➃⡤た䖎ꦼ〄欰去
靧导䎾䱗ⴀ⡤㢪㼜㖈➃⡤ⰻ〄欰襴獤❡欰悶㖈涸嫫䚍⡲欽կ 

Ⰼ孮鳟ꃑ⿺Ⱖ渮碫ㄤ湱Ⱒ⻊ざ暟(PFOA碫)ծⰌ孮鳟㛇熬ꃑ⿺Ⱖ渮碫ㄤⰌ孮鳟㛇熬ꃀ孮PFOS碫鄄
㕂꣢爢⠔Ⱆ雩⚹宕⛉⻊㷖暟餘2022䎃㕂㹻㼜Ⱖ紵Ⰶꅾ挿盗䱽倝寓厩暟幡⽀薴㔵կ 

PFASs〳⟄ꥥ㖑♴宐鵳遤鵴騄猌鴲獴㖈㖑♴宐ㄤ邍㽻宐务㺂僒鄄唬ⴀկ灇瑕邍僈⚆歲ぐ㖑PFOAㄤ
PFOS溶絑瑲灶➃䊨㾓ꥻ껏欽宐㢅椚䊨蒌鵮鄄〄梡㶸㖈✵絑㢅椚た涸䧭ㅷ껏欽宐务կ 

劥俒ⵄ欽䀙峸Ⰼ荈⸓㖈絁㔿湱蟋》禹絡♸♲ꅾ㔋匧勍餘靶⟉翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸欰崞
껏欽宐务Ⰼ孮⻊ざ暟涸ⴔ區倰岁⣘湱Ⱒ➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-20 鳕 巊 岹 LC-30D X3×2,  
荈 ⸓ 鵳 呋 㐼 SIL-30AC X3SIL-16P SPE 鳕巊岹 LC-20AD XR×2 
叙 庛 盲 CTO-20ACⰻ縨 FCV-36AH ⼧鸑ꢎ 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.118 餘 靶 ⟉ LCMS-8050 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀靶勵⟝SPE 

㔿湱蟋》叙 Oasis HLB Direct Connect HP30 mm L.×2.1 mm I.D., 20 μm 
SPE 鳕巊岹 A-宐ゎ綕Ȿ渮B-歌ꃫ 
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S P E  崨 鸟 ⴲ映崨鸟⚹ 0 mL/minⴲ映崨騟⚹ A 
鵳 呋 ⡤ 獤 3000 μL 

邍 1. SPE 傞ꢂ玐䎸 

傞ꢂmin 崨ꆀmL/min 岹 A 崽䏞% 岹 B 崽䏞% 
0.01 1.4 100 0 
2.50 1.4 100 0 
2.51 1.5 0 100 
4.00 1.5 0 100 
4.10 1.5 100 0 

10.00 1.0 100 0 
10.10 0.1 100 0 

蒀靶勵⟝UHPLC 
蒀 靶 叙 Shim-pack Scepter C18-120(100mm×2.1 mm I.D., 1.9 μm, 䀙峸副

嵳㹊낉㐼勞剣ꣳⰖ぀P/N:227-31026-05 ) 
崨 ⸓ 湱 A 湱-2mM ⛩ꃑꜽ宐很巊B 湱-⛩臟 
崨 鸟 0.3 mL/min 

叙 庛 50˫ 

ⴲ映ꢎ⡙縨 1 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 15%傞ꢂ玐䎸錛邍 2 

邍 2. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂmin 崨ꆀmL/min 岹 A 崽䏞% 岹 B 崽䏞% 
2.50 0.3 85 15 

12.50 0.3 2 98 
14.50 0.3 2 98 
14.60 0.3 85 15 

邍 3.ⴗ矿ꢎ傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

2.50 叙庛盲 Oven Valve 2 0 
14.00 叙庛盲 Oven Valve 2 1 

餘靶勵⟝ 
猌  㶩  彂 ESI- ⸈ 掚 垷 㗌 庛 䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min D L 庛 䏞 150˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䱹 〡 歏 ⾓ -1.0 kV 
㌂ ꨺ ꛏ ⡙ 縨 +1 mm M R M ⿬ 侨 錛邍 4 

邍 4. MRM ⿬侨 

ID 綫ⱗ ⻊ざ暟 
⥂殆傞ꢂ
min 

碫㘗 㹁ꆀ猌㶩㼆 㹁䚍猌㶩㼆 ⰻ叻 

1 PFBA Perfluorobutanoic acid 5.224 Target 213.00>169.00 - PFBA-IS 

2 PFPeA Perfluoropentanoic acid 6.340 Target 263.00>219.00 263.00>69.00 PFPeA-IS 
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3 PFHxA Perfluorohexanoic acid 7.067 Target 313.00>269.00 313.00>119.00 PFHxA-IS 

4 PFBS Perfluorobutanesulfonic acid 7.144 Target 299.00>80.00 299.00>99.00 PFBS-IS 

5 PFEESA 
Perfluoro(2-
ethoxyethane)sulfonic acid 

7.465 Target 315.00>135.00 
315.00>69.00 

PFHpA-IS 

6 PFHpA Perfluoroheptanoic acid 7.644 Target 363.00>319.00 363.00>169.00 PFHpA-IS 

7 PFPeS Perfluorohexane sulfonate 7.797 Target 349.00>80.00 349.00>99.00 PFHpA-IS 

8 PFOA Perfluorooctanoic acid 8.171 Target 413.00>369.00 413.00>169.00 PFOA-IS 

9 PFHxS Perfluorohexanesulfonic acid 8.374 Target 399.00>80.00 399.00>99.00 PFHxS-IS 

10 PFNA Perfluorononanoic acid 8.675 Target 463.00>419.00 463.00>219.00 PFNA-IS 

11 PFHpS Perfluoroheptyl sulfonate 8.903 Target 449.00>80.00 449.00>99.00 PFDA-IS 

12 PFDA Perfluorodecanoic acid 9.160 Target 513.00>469.00 513.00>219.00 PFDA-IS 

13 PFOS Perfluorooctanesulfonic acid 9.411 Target 499.00>80.00 499.00>99.00 PFOS-IS 

14 PFUnDA Perfluoroundecanoic acid 9.646 Target 563.00>519.00 563.00>269.00 PFUdA-IS 

15 PFNS Perfluorononane sulfonate 9.902 Target 549.00>80.00 549.00>99.00 PFDoDA-IS 

16 PFDoDA Perfluorododecanoic acid 10.118 Target 613.00>569.00 613.00>269.00 PFDoDA-IS 

17 PFDS Perfluorodecyl sulfonate 10.373 Target 599.00>80.00 599.00>99.00 PFDoDA-IS 

18 PFTrDA Perfluorotridecanoic acid 10.573 Target 663.00>619.00 663.00>269.00 PFDoDA-IS 

19 PFUnDS Perfluoroundecanesulfonic acid 10.817 Target 649.00>80.00 649.00>99.00 PFTeDA-IS 

20 PFTeDA Perfluorotetradecanoic acid 11.004 Target 713.00>669.00 713.00>369.00 PFTeDA-IS 

21 PFDoDS Perfluorododecanesulfonic acid 11.229 Target 699.00>80.00 699.00>99.00 PFTeDA-IS 

22 PFHxDA Perfluoro-n-hexadecanoic acid 11.795 Target 813.00>769.00 813.00>369.00 PFTeDA-IS 

23 PFODA Perfluoro-noctadecanoic acid 12.458 Target 913.00>869.00 913.00>369.00 PFDoDA-IS 

24 PFBA-IS  5.222 ISTD 217.00>172.00  ----  

25 PFPeA-IS  6.339 ISTD 268.00>223.00 268.00>70.00  

26 PFHxA-IS  7.068 ISTD 315.00>270.00 315.00>119.00  

27 PFBS-IS  7.143 ISTD 302.00>80.00 302.00>99.00  

28 PFHpA-IS  7.643 ISTD 367.00>322.00 367.00>169.00  

29 PFOA-IS  8.170 ISTD 417.00>372.00 417.00>169.00  

30 PFHxS-IS  8.374 ISTD 403.00>84.00 403.00>103.00  

31 PFNA-IS  8.674 ISTD 468.00>423.00 468.00>219.00  

32 PFDA-IS  9.159 ISTD 515.00>470.00 515.00>219.00  
33 PFOS-IS  9.411 ISTD 503.00>79.95 503.00>99.05  
34 PFUdA-IS  9.645 ISTD 565.00>520.05  ----  
35 PFDoDA-IS  10.118 ISTD 615.00>570.00 615.00>269.00  
36 PFTeDA-IS  11.004 ISTD 715.00>670.00 715.00>369.00  

2. 呋ㅷ⵸㢅椚 
2.1 叻ⲥ很巊ꂁⵖ 

Ⰼ孮⻊ざ暟幊ざ叻ⲥ很巊ㄤ幊ざⰻ叻叻ⲥ很巊歌ꃫ獺ꅺ很鍒佞縨✵-20˫ⱺ盲务⥂㶸կ 

2.2 㹊꣢呋ㅷ⵸㢅椚 
ぢ 4 mL 呋ㅷ櫕务⣜妃⸈Ⰶ歌ꃫ䧴罏㼆䎾崽䏞涸䊨⡲很巊ծ幊ざⰻ叻叻ⲥ䊨⡲很巊ㄤ 4 mL 껏欽宐呋

ㅷ嶴偒幊ざ㖲⺣た⽰〳副纸ⴔ區կ 

3. 㹊낉絕卓 
3.1 蒀靶㕃 
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23猫Ⰼ孮⻊ざ暟ㄤⰻ叻涸蒀靶㕃㥵㕃1䨾爙PFASs涸油䕎ㄤⴔ猌䏞㖲邍梡葻㥩կ鸑鵂㔿湱蟋》㺢꧋た
唬崵⾝併䏞㣐䌴䲿⼮鿈ⴔ暟餘絁䚍剒⡛挿涸蒀靶㕃錛㕃2կ 

 
㕃1. Ⰼ孮⻊ざ暟叻ⲥ很巊蒀靶㕃1.0 ng/L 

PFBA0.20 ng/L PFHxA0.10 ng/L PFPeA0.10 ng/L 

   
PFBS0.10 ng/L PFEESA0.10 ng/L PFHpA0.10 ng/L 

   
PFPeS0.10 ng/L PFOA0.20 ng/L PFHxS0.10 ng/L 

4.37e42:213.00>169.00(-)

RT (min)
4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.42e4Q 213.00>169.00 (-)
SN=30.28

RT (min)
4.5 5.0 5.5

0.00

%

100.00

3.18e4Q 313.00>269.00 (-)
SN=34.18

RT (min)
6.5 7.0 7.5

0.00

%

100.00

2.55e4Q 263.00>219.00 (-)
SN=15.87

RT (min)
6.0 6.5 7.0

0.00

%

100.00

1.01e4Q 299.00>80.00 (-)

SN=42.03

RT (min)
6.5 7.0 7.5

1.46

%

51.46

1.25e4Q 315.00>135.00 (-)
SN=76.70

RT (min)
7.0 7.5 8.0

0.00

%

100.00

1.42e4Q 363.00>319.00 (-)
SN=16.29

RT (min)
7.0 7.5 8.0

0.00

%

100.00

1.67e3Q 349.00>80.00 (-)
SN=17.88

RT (min)
7.5 8.0 8.5

0.00

%

100.00

1.43e4Q 413.00>369.00 (-)
SN=7.75

RT (min)
8.0 8.5

0.00

%

100.00

1.51e3Q 399.00>80.00 (-)

SN=19.55

RT (min)
8.0 8.5 9.0

0.00

%

100.00
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PFNA0.10 ng/L PFHpS0.10 ng/L PFDA0.10 ng/L 

   
PFOS0.10 ng/L PFUnDA0.10 ng/L PFNS0.10 ng/L 

   
PFDoDA0.10 ng/L PFDS0.10 ng/L PFTrDA0.10 ng/L 

   
PFUnDS0.10 ng/L PFTeDA0.10 ng/L PFDoDS0.20 ng/L 

1.43e4Q 463.00>419.00 (-)
SN=17.92

RT (min)
8.5 9.0

0.00

%

100.00

1.98e3Q 449.00>80.00 (-)
SN=32.34

RT (min)
8.5 9.0 9.5

0.00

%

100.00

1.34e4Q 513.00>469.00 (-)
SN=14.29

RT (min)
9.0 9.5

0.00

%

100.00

1.67e3Q 499.00>80.00 (-)
SN=25.35

RT (min)
9.0 9.5 10.0

0.00

%

100.00

4.19e3Q 563.00>519.00 (-)
SN=18.22

RT (min)
9.5 10.0

0.00

%

100.00

1.44e3Q 549.00>80.00 (-)
SN=21.69

RT (min)
9.5 10.0 10.5

0.00

%

100.00

6.57e3Q 613.00>569.00 (-)
SN=7.80

RT (min)
10.0 10.5

0.00

%

100.00

7.33e2Q 599.00>80.00 (-)
SN=37.01

RT (min)
10.0 10.5 11.0

0.00

%

100.00

3.66e3Q 663.00>619.00 (-)
SN=6.75

RT (min)
10.0 10.5 11.0

0.00

%

100.00

8.49e2Q 649.00>80.00 (-)
SN=63.12

RT (min)
10.5 11.0 11.5

0.00

%

100.00

1.80e3Q 713.00>669.00 (-)
SN=12.49

RT (min)
10.5 11.0 11.5

0.00

%

100.00

8.49e2Q 649.00>80.00 (-)
SN=63.11

RT (min)
10.5 11.0 11.5

0.00

%

100.00
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PFHxDA0.10 ng/L PFODA0.10 ng/L 

㕃 2. 23 猫Ⰼ孮⻊ざ暟㖈絁㹁ꆀ♴ꣳ涸蒀靶㕃ㄤ⥌㐾嫱SN 

3.2 吥ⲥ刼絁 
ꂁⵖ䎇ⴔ區♧禹⴩崽䏞涸叻ⲥ很巊ꅷ欽ⰻ叻岁㹁ꆀ⟄ぐ⻊ざ暟崽䏞⚹埇㗂叻⻊ざ暟油꬗獤♸ⰻ

叻油꬗獤嫱⚹紷㗂叻絚ⵖ吥ⲥ刼絁ぐ⻊ざ暟涸吥ⲥ刼絁湱Ⱒ禹侨ծ絁䚍薴㔵ㄤⲥ烁䏞錛邍 5կ 
邍 5. 吥ⲥ刼絁⿬侨 

ID ⻊ざ暟 
絁䚍薴㔵
ng/L 

湱Ⱒ禹
侨 R2 

ⲥ烁䏞(%) ID ⻊ざ暟 
絁䚍薴㔵
ng/L 

湱Ⱒ禹
侨 R2 

ⲥ烁䏞(%) 

1 PFBA 0.2-50  0.9997  95.09-105.75 13 PFOS 0.1-50  0.9912  87.27-108.95 
2 PFPeA 0.1-50  0.9971  93.06-107.06 14 PFUnDA 0.1-50  0.9941  89.26-110.78 
3 PFHxA 0.1-50  0.9976  92.49-104.60 15 PFNS 0.1-50  0.9966  89.15-105.06 
4 PFBS 0.1-50  0.9971  92.33-106.64 16 PFDoDA 0.1-50  0.9930  92.06-113.94 
5 PFEESA 0.1-50  0.9963  90.35-108.66 17 PFDS 0.1-50  0.9935  88.87-112.00 
6 PFHpA 0.1-50  0.9978  93.60-108.12 18 PFTrDA 0.1-50  0.9954  93.03-112.50 
7 PFPeS 0.1-50  0.9975  95.83-107.25 19 PFUnDS 0.2-50  0.9912  94.83-115.01 
8 PFOA 0.1-50  0.9987  96.91-106.49 20 PFTeDA 0.1-50  0.9969  93.36-106.76 
9 PFHxS 0.1-50  0.9980  94.51-106.55 21 PFDoDS 0.1-50  0.9908  92.78-113.39 

10 PFNA 0.1-50  0.9983  93.88-104.88 22 PFHxDA 0.1-50  0.9943  88.73-113.71 
11 PFHpS 0.1-50  0.9995  88.00-114.91 23 PFODA 0.1-50  0.9917  87.85-114.43 
12 PFDA 0.1-50  0.9962  93.24-110.29      

3.3 礵㺙䏞 
ⴔⵆ㼆 2.5 ng/mL ㄤ 10 ng/mL 涸叻ⲥ很巊ㅷ鵳遤 6 妃ꅾ㢕崵㹁⥂殆傞ꢂ礵㺙䏞湱㼆叻ⲥ⨊䊵⚹

0.06%~0.17%⛓ꢂ歋吥ⲥ刼絁雦皾涸崽䏞涸湱㼆叻ⲥ⨊䊵㖈 2.15%~14.65%⛓ꢂ倰岁礵㺙䏞葻㥩侨
研絕卓錛꣡䔶邍 6կ 

邍 6. 礵㺙䏞崵霚絕卓n=6 

ID ⻊ざ暟 
2.5 ng/L 10 ng/L 

ID ⻊ざ暟 
5.0 ng/L 20.0 ng/L 

⥂殆傞ꢂ
RSD% 

RSD% 
⥂殆傞ꢂ

RSD% 
崽䏞

RSD% 
⥂殆傞ꢂ

RSD% 
崽䏞

RSD% 
⥂殆傞ꢂ

RSD% 
崽䏞

RSD% 
1 PFBA 0.17 2.15 0.15 2.33 13 PFOS 0.15 8.37 0.11 7.98 
2 PFPeA 0.09 2.98 0.06 3.20 14 PFUnDA 0.15 9.31 0.09 4.75 
3 PFHxA 0.10 5.45 0.07 5.10 15 PFNS 0.15 9.33 0.10 11.5 
4 PFBS 0.11 7.34 0.07 6.15 16 PFDoDA 0.15 5.51 0.10 3.01 

3.05e3Q 813.00>769.00 (-)
SN=12.55

RT (min)
11.5 12.0 12.5

0.00

%

100.00

3.04e3Q 913.00>869.00 (-)
SN=30.77

RT (min)
12.0 12.5 13.0

0.00

%

100.00
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5 PFEESA 0.12 2.37 0.09 4.88 17 PFDS 0.17 8.98 0.10 6.71 
6 PFHpA 0.11 3.42 0.11 5.25 18 PFTrDA 0.17 7.31 0.09 7.45 
7 PFPeS 0.12 8.10 0.12 8.68 19 PFUnDS 0.17 9.71 0.10 10.69 
8 PFOA 0.13 2.69 0.10 8.32 20 PFTeDA 0.17 4.68 0.10 11.43 
9 PFHxS 0.15 5.14 0.10 2.16 21 PFDoDS 0.17 7.25 0.09 10.3 

10 PFNA 0.13 3.49 0.09 2.42 22 PFHxDA 0.19 10.74 0.10 14.65 
11 PFHpS 0.16 7.58 0.10 7.14 23 PFODA 0.18 8.66 0.11 10.54 
12 PFDA 0.16 8.04 0.10 4.62       

3.4 ⸈叻㔐佐桧 
》荈勻宐ⴔⵆⵖ㢊呋ㅷㄤ⸈叻呋ㅷ2 ⚡宐䎂⸈叻崽䏞ⴔⵆ⚹ 2.5 ng/L ㄤ 25.0 ng/Lぐ崽䏞䎂遤㢅椚

3 口կ崵霚絕卓儑爙荈勻宐呋ㅷ唬ⴀ 8 猫⻊ざ暟錛♴邍荈勻宐呋ㅷ务ぐ⻊ざ暟涸䎂㖲⸈叻㔐佐桧㖈
79.4%~151.7%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈 0.6 %~16.4%⛓ꢂկ 

邍 7. 荈勻宐呋ㅷ唬崵絕卓n=3 

ID ⻊ざ暟 
荈勻宐 

唬ⴀ崽䏞
ng/L 

RSD% 

2.5 ng/L 25 ng/L 

⸈叻 
唬ⴀ崽䏞
ng/L 

㔐佐桧% RSD% 
⸈叻 

唬ⴀ崽䏞
ng/L 

㔐佐桧 RSD% 

1 PFBA 1.42 1.2 4.47 122.3 2.9 30.43 121.7 0.6 
2 PFPeA 0.92 2.6 4.01 123.5 4.3 30.86 123.4 1.0 
3 PFHxA 1.00 5.3 3.84 113.9 2.2 29.07 116.3 4.5 
4 PFBS 1.92 7.8 4.46 101.3 3.7 27.64 110.6 5.6 
5 PFEESA - - 3.20 127.9 2.8 33.63 134.5 8.0 
6 PFHpA 0.55 4.6 3.24 107.7 7.3 30.10 120.4 5.7 
7 PFPeS - - 3.30 132.1 7.1 28.87 115.5 8.5 
8 PFOA 2.02 7.6 4.77 109.9 5.8 28.33 113.3 3.5 
9 PFHxS - 6.4 3.13 125.2 3.6 25.98 103.9 4.4 

10 PFNA 0.29 11.1 3.21 117.1 5.8 28.03 112.1 12.0 
11 PFHpS - - 3.53 141.3 8.8 31.05 124.2 10.1 
12 PFDA - - 2.85 113.9 2.0 25.28 101.1 3.9 
13 PFOS 0.70 8.0 3.36 106.5 5.4 24.21 96.8 6.9 
14 PFUnDA - - 1.98 79.4 3.2 20.64 82.6 3.5 
15 PFNS - - 2.66 106.5 6.9 26.24 104.9 7.5 
16 PFDoDA - - 2.99 119.5 6.0 27.96 111.8 5.9 
17 PFDS - - 2.55 101.9 7.8 24.69 98.7 8.0 
18 PFTrDA - - 3.69 147.6 3.3 37.93 151.7 12.2 
19 PFUnDS - - 2.92 116.6 14.8 27.64 110.6 8.0 
20 PFTeDA - - 2.76 110.2 14.6 24.79 99.2 6.4 
21 PFDoDS - - 3.08 123.3 13.5 29.54 118.2 9.3 
22 PFHxDA - - 2.34 93.5 12.4 29.54 118.2 9.3 
23 PFODA - - 2.26 90.4 16.4 28.08 112.3 8.6 
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PFBA1.42 ng/L PFPeA0.92 ng/L PFHxA1.00 ng/L 

 

     
PFBS1.92 ng/L PFHpA0.55 ng/L PFOA2.02 ng/L 

     
PFNA0.29 ng/L PFOS0.70 ng/L 

㕃 3. 荈勻宐务唬ⴀ⻊ざ暟蒀靶㕃ㄤ崽䏞 

4. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸껏欽宐

务Ⰼ孮⻊ざ暟涸ⴔ區倰岁կ껏欽宐呋ㅷ➑꨽皍⽀乼⡲姿낢⽰〳副纸ⴔ區⵸㢅椚鵂玐皍⽀䘯鸟ծ㺂僒䱍䳣կ
倰岁㷖㹊낉邍僈霪倰岁絁䚍湱Ⱒ䚍㥩ծꅾ㢕䚍㥩ծ㔐佐桧珘㹁唬崵絕卓〳ꬑկ 

  

5.39e4Q 213.00>169.00 (-)

RT (min)
4.5 5.0 5.5

0.00

%

100.00

6.35e4Q 263.00>219.00 (-)

RT (min)
6.0 6.5 7.0

0.00

%

100.00

8.09e4Q 313.00>269.00 (-)

RT (min)
6.5 7.0 7.5

0.00

%

100.00

2.69e4Q 299.00>80.00 (-)

RT (min)
6.5 7.0 7.5

0.00

%

100.00

5.00e4Q 363.00>319.00 (-)

RT (min)
7.0 7.5 8.0

0.00

%

100.00

1.26e5Q 413.00>369.00 (-)

RT (min)
8.0 8.5

0.00

%

100.00

2.39e4Q 463.00>419.00 (-)

RT (min)
8.5 9.0

0.00

%

100.00

9.65e3Q 499.00>80.00 (-)

RT (min)
9.0 9.5 10.0

0.00

%

100.00
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AOE-LC-MSMS 翫欽ⴔ區欰崞껏欽宐⚥ 46 猫 PPCPsGB/T 5750-

2023 

䶰 銳 劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050⿬罌 GB/T 5750-2023շ欰崞껏欽宐叻ⲥ
唬낉倰岁ո䒊用✫欰崞껏欽宐务 46 猫 PPCPs 涸ⴔ區倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈
25 min ⰻ模䧭呋ㅷ涸副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կ劥倰岁ꅷ欽ⰻ叻岁㹁ꆀ⻊ざ暟絁䚍ծꅾ㢕䚍葻㥩♶ず
崽䏞宐䎂⸈叻㹊낉罌㻋㔐佐桧46 猫 PPCPs 涸⸈叻㔐佐桧㖈 68.3~128.5%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈
1.07~7.99%⛓ꢂ倰岁〳ꬑ䚍葻㥩կ 

Ⱒꝶ霒AOE 禹絡  ♲ꅾ㔋匧勍餘靶⟉  PPCPs  欰崞껏欽宐 
 

䪮助暵挿 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐կ 
 ♧ꛏ鵳呋ず傞ⴔ區 46 猫 PPCPs䎾㼆 GB/T 5750-2023 务 39 猫 PPCPs 고湡涸唬崵կ 
 

蚋暟⿺⚡➃䫡椚ㅷPPCPs僽♧碫倝Ⱓ寓厩暟餘⺫䭍䫒欰稇碫蚋ㅷծ鍒掚ꞏ汥蚋ծ牟絑禹絡欽蚋ծ
䗱過盗禹絡欽蚋瘝կPPCPs⚺銳鸑鵂欰崞寓宐㢅椚⾊ⴀ宐ծ⼕ꤎ䏑宐ծ䊨⚌䏑宐ծ劢絑㢅椚涸欰崞寓宐ծ
㢅椚䧴劢絑㢅椚涸殌暜Ⱞ婤⾊䏑宐瘝䱗Ⰶ梠㞯宐⡤➢罜寓厩梠㞯կ歋✵䌢錞涸⣘宐㢅椚⾊㼆宐彂宐务
PPCPs涸㢅椚腊⸂剣ꣳ㼋荝껏欽宐务〳腊㶸㖈悶㖈涸PPCPs寓厩կ 

欰崞껏欽宐务PPCPs婎殆涸崽䏞鸑䌢㖈ng/L宐䎂㖈梡剣倰岁务宐呋⵸㢅椚鸑䌢꨽銳⦶⸔㔿湱蟋》
叙㺢꧋ծ崽綫ծꅾ很たⱄ鵳呋ⴔ區告霪鵂玐餩傞ծ餩⸂⚂㺂僒ⴀ梡霴䊵կ䀙峸AOE禹絡(Ⰼ荈⸓㔿湱蟋
》ⴔ區禹絡)〳欽✵呋ㅷ涸副呋ծ㺢꧋ꂁざLCMSMS鵳遤ⴔ猌ㄤ唬崵㹊梡✫Ⰼ鵂玐涸荈⸓⻊㣐㣐皍⻊
⵸㢅椚崨玐կ 

湡⵸GB 5749-2022շ欰崞껏欽宐⽡欰叻ⲥո尵剣㼆欰崞껏欽宐务蚋ㅷ⿺⚡➃䫡椚ㅷ䭷叻霃㹁叻ⲥꣳ⧩
銳宠Ⱖ㼆䎾涸唬낉倰岁GB/T 5750-2023շ欰崞껏欽宐叻ⲥ唬낉倰岁ո䒊用✫LC-MS/MS崵㹁欰崞껏欽宐
务39猫PPCPs涸倰岁կ劥俒㖈GB/T 5750-2023涸㛇炄副ⵄ欽䀙峸AOE禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-
8050翫欽㹊梡㖈絁SPE㣐㣐皍⻊⵸㢅椚崨玐䒊用♧猫皍⤑ծ䘯鸟涸梠㞯宐务46猫PPCPs唬崵倰岁կ
⣘湱Ⱒ➃プ⿬罌կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 纸 DGU-20A5R×2 
鳕 巊 岹 LC-30AD×2 荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕 巊 岹 LC-20ADXR 鳕巊岹 

ⰻ縨 LPGE ⽀⯋ 
崨 騟 ⴗ 矿 ꢎ  FCV-20AH2  AOE 鵳 呋 㐼 SIL-16P 荈⸓鵳呋㐼 
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唬  崵  㐼 LCMS-8045 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.  5.118 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

㔿湱蟋》叙 Oasis HLB Direct Connect HP2.1 mm I.D. × 30 mm L., 20 μm 
SPE 鳕巊岹 蟋》巊 A-宐蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫ1+1+1蟋》巊 C-歌ꃫ+宐

1+1ゎ 0.1%FA 
蒀 靶 叙  Shim-pack GIST C182.1 mm I.D. × 100 mm L., 2 μm,  

P/N:227-30160-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 
SPE 崨 鸟  3 mL/min 崨 ⸓ 湱  A 湱-0.1%歌ꃑ宐 B 湱-⛩臟 
崨 鸟  0.35 mL/min 叙 庛  40˫ 
鵳 呋 ꆀ  5000 μL 峤 膴 倰 䒭  唑䏞峤膴 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 
蟋》巊 A

% 
蟋》巊 B

% 
蟋》巊 C

% 
崨鸟

mL/min 
CTO.RVR 

0.01 100.0 0.0 0.0 3.0 0 
2.20 100.0 0.0 0.0 3.0 1 
2.21 100.0 0.0 0.0 0.0 1 

14.50 0.0 0.0 100.0 0.0 0 
14.60 0.0 0.0 100.0 3.0 0 
16.50 0.0 100.0 0.0 3.0 0 
19.50 100.0 0.0 0.0 3.0 0 

邍 2. 㖈絁㔿湱蟋》岁唑䏞峤膴勵⟝ 

傞ꢂmin 崨⸓湱 A% 崨⸓湱 B% 
0.00 95.0 5.0 
5.20 80.0 20.0 
8.20 70.0 30.0 

12.20 60.0 40.0 
13.20 30.0 70.0 
14.20 5.0 95.0 
14.70 95.0 5.0 

餘靶勵⟝ 
猌 㶩 彂 ESI(+)  䱹 〡 歏 ⾓ +0.5 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 350˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
DL 庛 䏞 150˫ MRM ⿬ 侨 錛邍 3 
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邍 3. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ獦 CAS 尼 
⥂殆傞ꢂ
min 

⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

ⰻ叻 

1 ꫬ꩓稇 G 61-33-6 11.84 335.00 
176.00* -17 -15 -30 

IS4 
160.00 -17 -12 -14 

2 孽蔮銯卌 69-53-4 6.77 349.60 
106.05* -17 -22 -16 

IS4 
114.05 -17 -31 -18 

3 薅㇬銯卌 66-79-5 13.87 402.00 
243.05* -20 -16 -25 

IS4 
160.00 -12 -15 -14 

4 守㇬銯卌 61-72-3 14.00 436.00 
277.00* -13 -20 -21 

IS4 
160.00 -13 -15 -12 

5 㣢㷋䬘㹁 38821-53-3 7.10 349.90 
157.95* -18 -12 -30 

IS4 
176.20 -18 -16 -15 

6 㣢㷋孽蔮 15686-71-2 6.81 347.90 
158.05* -18 -11 -14 

IS4 
174.00 -19 -17 -16 

7 㣢㷋㑞ト 80370-57-6 10.54 523.90 
241.15* -26 -19 -24 

IS4 
125.00 -26 -55 -20 

8 紤꩓稇 114-07-8 11.74 734.10 
158.05* -38 -31 -14 

IS8 
576.20 -38 -20 -26 

9 ⯘䬘紤꩓稇 81103-11-9 13.79 748.40 
158.05* -22 -29 -29 

IS3 
590.25 -22 -21 -26 

10 岲⛙蝒稇 1401-69-0 12.68 916.40 
174.15* -20 -40 -12 

IS9 
101.10 -20 -52 -19 

11 熬腂ꃲꃀ 144-80-9 6.45 215.20 
155.95* -11 -10 -25 

IS1 
92.10 -11 -24 -15 

12 熬腂ぼ㊋ 144-83-2 6.88 249.90 
155.95* -13 -16 -14 

IS1 92.10 -13 -28 -14 

13 熬腂必㊋ 68-35-9 6.59 251.00 
156.00* -30 -15 -29 

92.10 -30 -25 -17 IS1 

14 熬腂歌㏲㇬ 723-46-6 7.88 253.70 
92.05* -26 -28 -14 

IS2 
15155.95 -12 -17 -13 

15 
熬腂歌㛇必

㊋ 
127-79-7 7.26 265.05 

108.05* -13 -26 -17 
IS1 

155.95 -13 -18 -26 

16 熬腂歌✳㇬ 144-82-1 7.88 271.05 
156.00* -14 -15 -26 

IS2 
108.15 -14 -24 -18 

17 
熬腂✳歌必

㊋ 
57-68-1 7.83 278.85 

186.00* -14 -17 -17 
IS1 

92.10 -14 -31 -14 
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18 
熬腂㼆歌孻

必㊋ 
651-06-9 7.94 281.00 

155.95* -14 -18 -26 
IS1 

92.10 -14 -30 -15 

19 熬腂守ㆍ㍟ 80-32-0 8.89 284.60 
155.95* -14 -16 -13 

IS2 
92.10 -30 -29 -14 

20 熬腂㌄㏲㉆ 59-40-5 11.18 301.05 
155.95* -15 -17 -14 

IS2 
92.25 -15 -30 -15 

21 
熬腂ꢂ✳歌

孻必㊋ 
122-11-2 9.45 310.90 

156.00* -16 -22 -13 
IS1 

92.05 -15 -31 -14 

22 
熬腂龇✳歌

孻必㊋ 
2447-57-6 10.97 310.80 

156.00* -16 -19 -13 
IS1 

92.05 -16 -30 -14 

23 熬腂薅ぼ㇬ 526-08-9 11.33 314.75 
155.95* -16 -22 -29 

IS2 
160.05 -15 -22 -26 

24 孮歌㌄ 42835-25-6 10.42 261.95 
244.05* -13 -20 -23 

IS3 
202.00 -14 -32 -17 

25 ㏲㌄ꃑ 14698-29-4 10.39 261.85 
244.00* -14 -18 -23 

IS3 
216.00 -14 -29 -21 

26 銯霿尪僤 28657-80-9 9.54 262.65 
245.00* -12 -17 -23 

IS3 
189.00 -12 -29 -18 

27 梠⚋尪僤 85721-33-1 7.37 331.85 
314.10* -17 -23 -19 

IS3 
231.00 -17 -39 -21 

28 䛸孮尪僤 93106-60-6 7.85 360.30 
342.20* -29 -20 -26 

IS5 
316.20 -29 -20 -24 

29 尪䬘尪僤 98105-99-8 8.50 385.80 
368.05* -20 -23 -24 

IS10 
299.05 -20 -28 -30 

30 㑞蝒⾝ 148-79-8 6.77 201.90 
175.05* -21 -25 -20 

IS9 
131.10 -22 -34 -20 

31 
㼆⛩ꃀ孽㛇

ꂛ 
103-90-2 5.94 152.10 

110.20* -10 -18 -21 
IS6 

65.10 -11 -32 -12 

32 子끩銯䎂 298-46-4 12.44 237.00 
194.05* -27 -21 -21 

IS3 
179.05 -27 -36 -30 

33 孮銯宝 54910-89-3 13.69 310.35 
148.20* -15 -9 -27 

IS7 
43.95 -30 -15 -14 

34 㖑㼷炻⼾ 42399-41-7 11.81 415.00 
150.00* -20 -40 -20 

IS3 
35178.00 -20 -25 -20 

35 
膴孲鲜薅㖑

䎂 
67035-22-7 14.31 344.85 

284.05* -18 -29 -17 
IS3 

268.10 -17 -30 -26 

36 薅嵳䬘僈 58-73-1 11.13 256.05 
152.00* -19 -35 -23 

IS3 
167.00 -20 -10 -20 

37 㤵繠兜卌 6981-18-6 7.36 274.90 
123.15* -17 -25 -20 

IS3 
259.10 -17 -26 -21 
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38 歌孻蔮㊋ 738-70-5 6.97 291.10 
230.20* -20 -22 -25 

IS3 
123.20 -20 -23 -13 

39 
1.7-✳歌㛇랕

得ョ 
611-59-6 5.86 181.15 

124.05* -21 -21 -19 
IS3 

55.05 -11 -31 -20 

40 薅歌ꃀ熬腂 127-71-9 10.79 277.10 
156.10* -15 -13 -29 

IS1 
108.10 -15 -23 -20 

41 
熬腂ꢂ歌孻

必㊋ 
1220-83-3 7.95 280.75 

155.95* -14 -18 -26 
IS1 

92.05 -14 -29 -16 

42 
熬腂歌孻ㆍ

㍟ 
80-35-3 8.64 281.00 

156.00* -30 -17 -30 
IS1 

92.10 -30 -30 -17 

43 熬腂✳歌㇬ 729-99-7 7.53 268.10 
156.10* -30 -15 -29 

IS2 
113.10 -30 -22 -21 

44 熬腂ぼ㇬ 852-19-7 12.05 329.20 
172.20* -12 -29 -17 

IS2 
145.20 -10 -46 -15 

45 熬腂㑞㇬ 72-14-0 6.80 256.00 
155.95* -13 -15 -13 

IS2 
108.05 -13 -24 -18 

46 熬腂程必㊋ 515-64-0 6.14 279.00 
156.00* -27 -19 -16 

IS1 
186.00 -30 -17 -19 

47 
熬腂✳歌必

㊋ 13C6
IS1 

77643-91-5 7.87 284.70 
162.20* -30 -20 -20  

98.15 -30 -30 -15  

48 
熬腂歌㏲㇬ 

13C6IS2 
1196157-90-0 9.34 260.05 

161.95* -17 -15 -16  

98.10 -17 -28 -21  

49 
歌孻蔮㊋ 

13C3 
IS3 

1189970-95-3 6.98 294.10 
262.05* -10 -26 -29  

231.20 -10 -24 -16  

50 
㣢㷋孽蔮 D5 

IS4 
15686-71-2 6.80 353.05 

158.05* -12 -10 -16  

179.10 -12 -15 -19  

51 
梠⚋尪僤 D8

IS5 
1216659-54-9 7.35 340.10 

322.10* -11 -21 -22  

235.00 -11 -38 -24  

52 
㼆⛩ꃀ孽㛇

ꂛ D3IS6 
60902-28-5 5.90 155.10 

111.10* -10 -18 -12  

93.05 -24 -24 -10  

53 
孮銯宝 D5

IS7 
1173020-43-3 13.68 315.00 

153.15* -19 -10 -23  

43.90 -15 -22 -13  

54 
紤꩓稇 13C-
D3IS8 

2378755-50-9 11.75 738.35 
162.15* -26 -31 -17  

580.20 -26 -21 -28  

55 
㑞蝒⾝ D4

IS9 
1190007-20-5 6.73 206.10 

179.05* -13 -26 -19  

135.15 -13 -34 -14  

56 
尪䬘尪僤 D8

IS10 
1352879-52-7 8.47 394.10 

376.00* -13 -23 -18  

350.00 -13 -20 -25  

岤 *邍爙㹁ꆀ猌㶩 
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1.3 叻ⲥ很巊涸ꂁⵖ 
⿬撑 GB/T 5750-2023շ欰崞껏欽宐叻ⲥ唬낉倰岁ո䖄宠䠑錛珳կ⢪欽歌ꃫꂁⵖ 46 猫 PPCPs 幊ざ叻ⲥ

⪰㢊巊10 mg/Lㄤ 10 猫 PPCPs 幊ざⰻ叻暟餘叻ⲥ很巊10 mg/Lկ⢪欽 5%歌ꃫ宐很巊ꂁⵖ 46 猫
PPCPs 幊ざ叻ⲥ务ꢂ巊1000 μg/L ㄤ 100 μg/L⿺ 10 猫 PPCPs 幊ざⰻ叻暟餘务ꢂ巊1000 μg/Lկ》
幊ざ叻ⲥ务ꢂ巊⟄ 0.2 mg/mL EDTA 很巊⚹很⵫ꂁⵖ崽䏞⚹ 0.2ծ0.5ծ1ծ5ծ10ծ20ծ50ծ100ծ200ծ
500 ng/mL 涸叻ⲥ䊨⡲很巊嫦⚡很巊务幑⸈ 100 μL 幊ざⰻ叻务ꢂ巊կ㖈 0.2 mg/mL EDTA 很巊务䭽撑
1000:1 ⣜妃⸈Ⰶ副鶣叻ⲥ䊨⡲巊ꂁⵖ 0.2ծ0.5ծ1ծ5ծ10ծ20ծ50ծ100ծ200ծ500 ng/L 吥ⲥ刼絁很
巊䖉ⴔ區կ 

1.4 呋ㅷ⵸㢅椚倰岁 

2. 絕卓♸雭雿 
2.1 叻ⲥ很巊涸 MRM 蒀靶㕃 

 

 

 

2.14e4Q 335.00>160.00 (+)
RT=11.764

保留时间  (min) 
10 12 14

0.00

%

100.00

4.07e4Q 349.60>106.05 (+)
RT=6.607

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.76e4Q 402.00>160.00 (+)
RT=13.796

保留时间  (min) 
12 13 14 15

0.00

%

100.00

5.24e4Q 436.00>160.00 (+)
RT=14.018

保留时间  (min) 
13 14 15

0.00

%

100.00

4.03e3Q 349.90>176.20 (+)
RT=6.967

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

4.15e4Q 347.90>158.05 (+)

RT=6.670

保留时间  (min) 
5 6 7 8

2.18

%

27.18

2.20e4Q 523.90>241.15 (+)
RT=10.578

保留时间  (min) 
9 10 11 12

0.00

%

100.00

3.85e5Q 734.10>158.05 (+)
RT=11.688

保留时间  (min) 
11.0 11.5 12.0 12.5

0.00

%

100.00

9.71e5Q 748.40>158.05 (+)
RT=13.753

保留时间  (min) 
13.0 13.5 14.0 14.5

0.00

%

100.00

1 2 3 

4 5 
6 

7 8 9 

》欰崞껏欽宐呋
50 mL

⸈Ⰶ0.5 mL 50 mg/mL 
EDTA宐很巊ⱄ⸈Ⰶ5 

μLⰻ叻䊨⡲巊
鵂応 副纸ⴔ區
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3.64e6Q 261.95>244.05 (+)
RT=12.892

保留时间  (min) 
11 12 13 14

0.00

%

100.00

3.99e5Q 215.20>155.95 (+)
RT=6.346

保留时间  (min) 
0.0 2.5 5.0 7.5 10.0

0.00

%

100.00

2.46e6Q 249.90>155.95 (+)
RT=6.998

保留时间  (min) 
6 7 8

0.00

%

100.00

7.02e5Q 251.00>156.00 (+)
RT=6.664

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.20e6Q 271.05>156.00 (+)
RT=7.944

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.49e6Q 265.05>108.05 (+)

RT=7.348

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.20e6Q 271.05>156.00 (+)
RT=7.944

保留时间  (min) 
6 7 8 9

0.00

%

100.00

2.13e6Q 278.85>186.00 (+)

RT=6.182

保留时间  (min) 
5 6 7 8

0.00

%

100.00

2.79e6Q 281.00>155.95 (+)
RT=8.000

保留时间  (min) 
7 8 9

0.00

%

100.00

4.08e5Q 284.60>155.95 (+)
RT=8.976

保留时间  (min) 
7 8 9 10

0.00

%

100.00

1.63e6Q 301.05>155.95 (+)
RT=11.204

保留时间  (min) 
10 11 12 13

0.00

%

100.00

4.24e6Q 310.90>156.00 (+)

RT=11.043

保留时间  (min) 
9 10 11 12

0.00

%

100.00

4.27e6Q 310.80>156.00 (+)
RT=9.467

保留时间  (min) 
8 9 10 11

0.00

%

100.00

3.45e5Q 314.75>155.95 (+)

RT=11.349

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.64e6Q 261.95>244.05 (+)
RT=12.892

保留时间  (min) 
11 12 13 14

0.00

%

100.00

2.48e6Q 261.85>244.00 (+)
RT=10.418

保留时间  (min) 
9 10 11 12

0.00

%

100.00

1.20e6Q 262.65>245.00 (+)
RT=9.547

保留时间  (min) 
8 9 10 11

0.00

%

100.00

5.70e4Q 331.85>231.00 (+)
RT=7.332

保留时间  (min) 
6 7 8 9

0.00

%

100.00

10 11 12 

13 14 15 

16 17 18 

19 20 21 

22 23 24 

25 26 27 
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5.40e5Q 360.30>316.20 (+)
RT=7.794

保留时间  (min) 
6 7 8 9

0.00

%

100.00

1.72e5Q 385.80>299.05 (+)
RT=8.446

保留时间  (min) 
7 8 9 10

0.00

%

100.00

5.26e6Q 201.90>175.05 (+)

RT=6.902

保留时间  (min) 
5 6 7 8

0.00

%

100.00

2.47e5Q 152.10>110.20 (+)
RT=5.900

保留时间  (min) 
4 6 8

0.00

%

100.00

5.05e6Q 237.00>194.05 (+)
RT=12.422

保留时间  (min) 
11 12 13 14

0.00

%

100.00

8.88e5Q 310.35>43.95 (+)
RT=13.642

保留时间  (min) 
12 13 14 15

0.00

%

100.00

8.93e6Q 415.00>178.00 (+)
RT=11.729

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.90e6Q 344.85>284.05 (+)
RT=14.311

保留时间  (min) 
13 14 15 16

0.00

%

100.00

1.51e7Q 256.05>167.00 (+)
RT=11.050

保留时间  (min) 
10 11 12

0.00

%

100.00

1.01e7Q 274.90>259.10 (+)
RT=7.302

保留时间  (min) 
6 7 8 9

0.00

%

100.00

5.41e6Q 291.10>230.20 (+)
RT=6.935

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.03e6Q 181.15>124.05 (+)
RT=5.879

保留时间  (min) 
4 5 6 7

0.00

%

100.00

9.00e5Q 277.10>156.10 (+)
RT=10.798

保留时间  (min) 
8 10 12

0.00

%

100.00

1.56e6Q 280.75>155.95 (+)

RT=8.669

保留时间  (min) 
6 8 10

0.00

%

100.00

1.35e6Q 281.00>92.10 (+)

RT=8.004

保留时间  (min) 
6 8 10

0.00

%

100.00

1.73e6Q 268.10>156.10 (+)
RT=7.609

保留时间  (min) 
6 8 10

0.00

%

100.00

2.26e6Q 329.20>172.20 (+)
RT=12.080

保留时间  (min) 
10 12 14

0.00

%

100.00

1.38e6Q 256.00>155.95 (+)
RT=6.862

保留时间  (min) 
4 6 8

0.00

%

100.00

28 29 30 

31 32 33 

34 35 36 

37 38 39 

40 41 42 

43 44 45 
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㕃 1. PPCPs MRM 蒀靶㕃50 ng/L, ⻊ざ暟 ID 尼ず邍 3 

2.2 吥ⲥ刼絁 
䭽撑1.2고♴ⴔ區勵⟝叻ⲥ禹⴩很巊䭽撑崽䏞➢⡛ⵌ넞涸곡䎸⣜妃副纸崵㹁⟄䖉崵暟油꬗獤♸湱䎾

ⰻ叻暟餘油꬗獤涸嫱⧩⚹紷㗂叻Ⱖ㼆䎾涸餘ꆀ崽䏞嫱⚹埇㗂叻絚ⵖ吥ⲥ刼絁鿈ⴔ⻊ざ暟吥ⲥ刼絁㥵
㕃3䨾爙կ呏研ぐ⻊ざ暟剒⡛崽䏞挿叻呋侨研⟄3⦔⥌㐾嫱雦皾46猫PPCPs唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⿺絁
䚍湱Ⱒ禹侨㥵邍4䨾爙կ 

邍 4. ぐ絆ⴔ湱Ⱒ禹侨⿺唬ⴀꣳ 

䎸
尼 

⻊ざ暟ぜ獦 
絁䚍薴㔵
ng/L 

湱Ⱒ禹侨
r 

唬ⴀꣳ 
(ng/L) 

䎸
尼 

⻊ざ暟ぜ獦 
絁䚍薴㔵
ng/L 

湱Ⱒ禹侨
r 

唬ⴀꣳ 
(ng/L) 

1 ꫬ꩓稇 G 5-500 0.9994 2 24 孮歌㌄  0.2-200 0.9993 0.1 
2 孽蔮銯卌 5-500 0.9984 2 25 ㏲㌄ꃑ  0.2-200 0.9980 0.1 
3 薅㇬銯卌  1-500 0.9987 0.5 26 銯霿尪僤  0.5-500 0.9999 0.2 
4 守㇬銯卌 5-500 0.9995 2 27 梠⚋尪僤  5-500 0.9954 2 

2.79e6Q 279.00>186.00 (+)
RT=6.178

保留时间  (min) 
4 6 8

0.00

%

100.00

1.44e6ISTD 284.70>98.15 (+)
RT=7.934

保留时间  (min) 
6 8 10

0.00

%

100.00

1.93e6ISTD 260.05>161.95 (+)
RT=9.375

保留时间  (min) 
8 10 12

0.00

%

100.00

4.85e6ISTD 294.10>231.20 (+)
RT=6.933

保留时间  (min) 
4 6 8

0.00

%

100.00

1.12e4ISTD 353.05>179.10 (+)

RT=6.542

保留时间  (min) 
4 6 8

0.00

%

100.00

2.84e4ISTD 340.10>235.00 (+)

RT=7.308

保留时间  (min) 
6 8 10

0.00

%

100.00

4.31e5ISTD 155.10>111.10 (+)
RT=5.892

保留时间  (min) 
4 6 8

0.00

%

100.00

1.77e6ISTD 315.00>43.90 (+)
RT=13.606

保留时间  (min) 
12 13 14 15

0.00

%

100.00

1.65e6ISTD 738.35>162.15 (+)
RT=11.689

保留时间  (min) 
10 11 12 13

0.00

%

100.00

3.93e6ISTD 206.10>179.05 (+)
RT=6.864

保留时间  (min) 
5 6 7 8

0.00

%

100.00

1.90e5ISTD 394.10>350.00 (+)
RT=8.431

保留时间  (min) 
7 8 9 10

0.00

%

100.00

46 IS1 IS2 

IS3 IS4 IS5 

IS6 IS7 IS8 

IS9 IS10 
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5 㣢㷋䬘㹁  5-500 0.9987 2 28 䛸孮尪僤  1-500 0.9984 0.5 
6 㣢㷋孽蔮  5-500 0.9999 2 29 尪䬘尪僤  2-500 0.9990 1 
7 㣢㷋㑞ト  5-500 0.9994 2 30 㑞蝒⾝  0.5-500 0.9985 0.2 
8 紤꩓稇  0.5-500 0.9962 0.2 31 㼆⛩ꃀ孽㛇ꂛ  5-500 0.9970 2 
9 ⯘䬘紤꩓稇  0.5-500 0.9969 0.2 32 子끩銯䎂  0.5-200 0.9990 0.2 
10 岲⛙蝒稇  0.5-500 0.9963 0.2 33 孮銯宝  1-100 0.9998 0.5 
11 熬腂ꃲꃀ  5-500 0.9983 2 34 㖑㼷炻⼾  0.2-50 0.9982 0.1 
12 熬腂ぼ㊋  0.5-500 0.9997 0.2 35 膴孲鲜薅㖑䎂  0.2-50 0.9987 0.1 
13 熬腂必㊋  0.5-500 0.9984 0.2 36 薅嵳䬘僈  0.1-50 0.9985 0.02 
14 熬腂歌㏲㇬  0.5-500 0.9984 0.2 37 㤵繠兜卌  0.05-100 0.9989 0.02 
15 熬腂歌㛇必㊋  0.5-500 0.9992 0.2 38 歌孻蔮㊋  0.2-500 0.9994 0.1 
16 熬腂歌✳㇬  0.5-500 0.9998 0.2 39 1,7-✳歌㛇랕得ョ 0.2-500 0.9994 0.1 
17 熬腂✳歌必㊋  0.5-500 0.9997 0.2 40 薅歌ꃀ熬腂 0.5-500 0.9992 0.2 
18 熬腂㼆歌孻必㊋   0.5-500 0.9993 0.2 41 熬腂ꢂ歌孻必㊋ 0.5-500 0.9992 0.2 
19 熬腂守ㆍ㍟  0.5-500 0.9996 0.2 42 熬腂歌孻ㆍ㍟ 0.5-500 0.9991 0.2 
20 熬腂㌄㏲㉆  0.5-500 0.9994 0.2 43 熬腂✳歌㇬ 0.5-500 0.9999 0.2 
21 熬腂ꢂ✳歌孻必㊋ 0.5-500 0.9989 0.2 44 熬腂ぼ㇬ 0.5-500 0.9993 0.2 
22 熬腂龇✳歌孻必㊋ 0.5-500 0.9993 0.2 45 熬腂㑞㇬ 0.5-500 0.9999 0.2 
23 熬腂薅ぼ㇬  0.5-500 0.9995 0.2 46 熬腂程必㊋ 0.5-500 0.9990 0.2 

2.3 ꅾ㢕䚍 
䭽撑 1.3 姿낢ꂁⵖ♶ず崽䏞叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋ⴔ區倰岁⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍կ46

猫 PPCPs 涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ♶馄鵂 0.41%ㄤ 6.14%侨研邍僈倰岁ꅾ㢕䚍葻㥩կ 

2.4 㛇餘⸈叻㹊낉⿺呋ㅷ崵霚 
》呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊呋ㅷㄤ⸈叻呋ㅷぐ⸈叻㔐佐挿䎂遤崵㹁 3 妃կⰦ务呋ㅷ务劢唬ⴀ 46 猫

PPCPsկ⸈叻呋ㅷ崵霚絕卓儑爙46 猫 PPCPs 涸⸈叻㔐佐桧㖈 68.3~128.5%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈
1.07~7.99%⛓ꢂ霹僈劥倰岁ⲥ烁䚍鳅㥩կ 

 
㕃 2. PPCPs ⥂殆傞ꢂꅾ㢕䚍(⻊ざ暟 ID 尼ず邍 3) 

0

0.5

1

1.5

2

2.5

3

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

10 ng/L 100 ng/L
RSD,%

⻊ざ暟 ID 
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㕃 3. PPCPs 油꬗獤ꅾ㢕䚍(⻊ざ暟 ID 尼ず邍 3)  

 
㕃 4. PPCPs ⸈叻㔐佐桧 (⻊ざ暟 ID 尼ず邍 3) 

 
㕃 5. PPCPs ⸈叻㔐佐 RSD(⻊ざ暟 ID 尼ず邍 3) 

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

10 ng/L 100 ng/L

RSD,%

⻊ざ暟ID
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⻊ざ暟ID
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RSD,%

⻊ざ暟ID
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㕃 6. 欰崞껏欽宐呋ㅷa♸⸈叻呋ㅷb蒀靶㕃 

 

3. 絕雿 

劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050䒊用♧猫皍⤑ծ䘯鸟涸欰崞껏欽宐务 46 猫
PPCPs 唬崵倰岁կ霪倰岁ꅷ欽㖈絁 SPE 㺢꧋㣐㣐皍⻊呋ㅷ⵸㢅椚霪倰岁〳⟄⚹欰崞껏欽宐务 PPCPs
寓厩暟唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 

 

  

5.25e41:TIC(+)

保留时间  (min) 
5 6 7 8 9 10 11 12 13 14
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9.0e6

1.0e7

4.70e51:TIC(+)

保留时间  (min) 
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a 
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AOE-LC-MSMS 翫欽唬崵껏欽宐⚥ 39 猫 PPCPs 婎殆ꃑ䚍♳呋 

䶰 銳劥㹊낉⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8045 翫欽禹絡䒊用✫껏欽宐务 PPCPs 婎殆涸唬崵倰岁կ呏研⻊
ざ暟㖈 SPE 叙涸⥂殆PPCPs ⻊ざ暟涸副呋勵⟝ⴔ⚹ꃑ䚍0.1%歌ꃑ宐很巊ㄤ焦䚍0.1%孽宐很巊կ
劥倰岁鷥䭊ꃑ䚍勵⟝副呋ꅷ欽 MRM 䪊䲽垷䒭Ⱏⴔ區 39 猫 PPCPs ⻊ざ暟欽傞 17min 模䧭呋ㅷ㖈絁
㺢꧋ㄤⴔ猌ⴔ區鵂玐կ 

Ⱒꝶ霒AOE 禹絡  LCMSMS  PPCPs  껏欽宐 
 

䪮助暵挿 
 ꛏ㼆䚍⠏⻊副呋勵⟝♧ꛏ鵳呋ず傞ⴔ區 39 猫 PPCPs 婎殆կ 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐ⴔ區鸑ꆀ넞կ 

 
PPCPs 僽蚋ㅷㄤ⚡➃䫡椚欽ㅷ涸䚪獦⚺銳䎾欽✵⻊㥿ㅷծ⼕蚋ծ⥂⨴ㅷծ굹ㅷ幑⸈⵫瘝遤⚌务㸐

⠶ꥥ满➃碫涸欰❡ծ欰崞䎇鄄䭯絯♶倗㖑䱗Ⰶ㕼㡝ㄤ宐⡤务Ⱖ务宐⡤务涸寓厩㽍⚹⚚䃔կPPCPs 碫寓
厩暟⡲⚹梠㞯寓厩暟务♧絆ꅾ銳涸唬崵䭷叻鵛䎃勻馊勻馊「ⵌⰢ岤Ⱖ唬崵溶絑䧭⚹ꅾ銳灇瑕湡叻⛓♧կ
宐⡤务 PPCPs 婎殆涸崽䏞鸑䌢㖈 ng/L 宐䎂㖈梡剣倰岁务宐呋⵸㢅椚鸑䌢꨽銳⦶⸔㔿湱蟋》叙㺢꧋ծ
崽綫ծꅾ很たⱄ鵳呋ⴔ區告霪鵂玐餩傞ծ餩⸂⚂㺂僒ⴀ梡霴䊵կ㖈絁 SPE 㺢꧋䪮助腊㢿㣐䌴㟞⸈✫巊
⡤呋ㅷ涸鵳呋ꆀず傞模䧭呋ㅷ⵸㢅椚霪䪮助♸巊餘䪮助翫欽✵宐务汚ꆀ PPCPs 婎殆ⴔ區ꬋ䌢剣⠏⸷կ 

劥俒⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8045 翫欽禹絡䒊用✫껏欽宐务 PPCPs 婎殆涸唬崵倰岁կ霪倰岁ⵄ欽
㖈絁 SPE ♸巊餘䪮助翫欽㣐㣐Ⲹ㼱✫⵸㢅椚姿낢㼜呋ㅷ⵸㢅椚ծ湡叻暟ⴔ猌ㄤ餘靶唬崵♧⡤⻊ծ荈⸓
⻊Ⲹ㼱➃⚹霴䊵⥂霆絕卓珘㹁䚍ず傞綫瀊✫呋ㅷ⵸㢅椚傞ꢂ䲿넞✫ⴔ區佪桧կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

LC-30AD×2崨⸓湱鳕巊岹LC-20ADꂁ剣⡛⾓唑䏞⽀⯋SPE 鳕巊岹SIL-30ACUHPLC 荈⸓
鵳呋㐼SIL-16P㣐⡤獤鵳呋荈⸓鵳呋㐼CTO-20AC叙庛盲ꂁ넞⾓⼧鸑ꢎ FCV-36AHCBM-20A
禹絡䱽ⵖ㐼LCMS-8045(♲ꅾ㔋匧勍餘靶⟉ꂁ ESI 歏猌彂)LabSolutions Ver5.91蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

幡 峤 巊 0.1%歌ꃑ宐很巊 
鵳 呋 ⡤ 獤 5 mL 
幡 峤 ⡤ 獤 2 mL 

蒀靶勵⟝UHPLC 
蒀 靶 叙 ACQUITY BEH C18 (3.0 mm I.D.×100 mm L., 1.9 μm) 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.4 mL/min 
叙 庛 40˫ 
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峤 膴 倰 䒭 唑䏞峤膴կ 
餘靶勵⟝ 

猌 㶩 彂 ESI姻垷䒭 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䎁 醋 孞 崨 鸟 10 L/min   
⸈ 掚 孞 崨 鸟 10 L/min   
䱹 〡 庛 䏞 400˫ 

300˫ 猌 㶩 彂 庛 䏞 
DL 庛 䏞 200˫ 
MRM ⿬ 侨 錛邍 1 

邍 1. MRM ⿬侨 

No. ぜ獦 薉俒ぜ獦 CAS No. 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 
1.7-✳歌㛇랕

得ョ 
1,7-Dimethylxanthine 611-59-6 181.15 

124.05* -21 -21 -19 
55.05 -11 -31 -20 

2 孽蔮銯卌 Ampicillin 69-53-4 349.60 
106.05* -17 -22 -16 
114.05 -17 -31 -18 

3 熬腂㑞㇬ sulfathiazole 72-14-0 256.00 
155.95* -13 -15 -13 
108.05 -13 -24 -18 

4 㣢㷋孽蔮 Cephalexin 15686-71-2 347.90 
158.05* -18 -11 -14 
174.00 -19 -17 -16 

5 熬腂ぼ㊋ Sulfapyridine 144-83-2 249.90 
155.95* -13 -16 -14 
108.05 -13 -25 -17 

6 㣢㷋䬘㹁 Cefradine 38821-53-3 349.90 
176.20* -18 -16 -15 
157.95 -18 -12 -30 

7 㣢㷋㑞肁ꃑ Cefotaxime Sodium 63527-52-6 456.00 
125.05* -13 -50 -21 
396.00 -13 -12 -25 

8 㕼꩓稇 Oxytetracycline 79-57-2 461.00 
426.10* -13 -20 -28 
201.00 -13 -41 -19 

9 熬腂歌㛇必㊋ Sulfamerazine free acid 127-79-7 265.05 
155.95* -13 -18 -26 
108.05 -13 -26 -17 

10 㔋梠稇 Tetracycline 60-54-8 445.00 
410.05* -13 -21 -26 
154.00 -13 -29 -13 

11 熬腂歌㑞✳㇬ Sulfamethizole 144-82-1 271.05 
156.00* -14 -15 -26 
108.15 -14 -24 -18 

12 熬腂✳歌必㊋ Sulfadimidine 57-68-1 279.00 
186.00* -14 -17 -17 
124.05 -14 -23 -19 

13 
熬腂㼆歌孻㛇

必㊋ 
Sulfameter 651-06-9 281.00 

155.95* -14 -18 -26 
92.10 -14 -30 -15 

14 㖑繠梠稇 
Demeclocycline 
hydrochloride 

64-73-3 465.00 
448.00* -24 -18 -29 
430.00 -10 -25 -19 
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15 繠䩯峫㼷 Metoprolol 37350-58-6 268.05 
116.10* -14 -19 -18 
133.00 -14 -25 -22 

16 ꣚㣼꩓稇 Azithromycin 83905-01-5 749.55 
591.25* -22 -30 -28 
158.05 -22 -39 -30 

17 
熬腂ꢂ歌孻必

㊋ 
Sulfamonomethoxine 1220-83-3 281.00 

155.95* -14 -18 -26 
108.10 -14 -25 -16 

18 鴪莞䎂 Disopyramide 671200 339.95 
239.05* -20 -16 -20 
194.05 -20 -45 -20 

19 ꆄ꩓稇 Aureomycin 57-62-5 478.95 
444.15* -24 -24 -20 
154.00 -14 -31 -28 

20 熬腂守ㆍ㍟ Sulfachloropyridazine 80-32-0 285 
155.95* -14 -16 -13 
108.05 -14 -24 -17 

21 銯霿尪僤 Cinoxacin 28657-80-9 262.95 
245.15* -13 -15 -25 
189.15 -13 -28 -19 

22 
熬腂龇✳歌孻

必㊋ 
Sulphadoxine 2447-57-6 311 

156.00* -16 -19 -13 
108.00 -16 -26 -17 

23 熬腂歌䜌㇬ Sulfamethoxazole 723-46-6 254 
155.95* -12 -17 -13 
108.00 -27 -24 -17 

24 蒔蓷㖑㼷 Ifenprodil 23210-56-2 325.95 
176.10* -16 -22 -20 
105.10 -16 -38 -17 

25 薅ꃀ熬腂 Sulfabenzamide 127-71-9 276.95 
156.00* -14 -13 -14 
108.05 -30 -23 -17 

26 紤꩓稇 Erythromycin 114-07-8 734.1 
158.05* -38 -31 -14 
576.20 -38 -20 -26 

27 
熬腂ꢂ✳歌孻

必㊋ 
Sulfadimethoxypyrimidine 57-68-1 310.9 

156.00* -16 -22 -13 
108.05 -16 -30 -17 

28 熬腂㌄䜌㉆ Sulfaquinoxaline 59-40-5 301.05 
155.95* -15 -17 -14 
108.10 -15 -26 -17 

29 薅嵳䬘僈 Diphenhydramine 58-73-1 256.05 
167.00* -20 -15 -20 
152.00 -19 -35 -23 

30 㖑㼷炻⼾ Diltiazem 42399-41-7 415 
178.00* -20 -25 -20 
109.00 -20 -52 -20 

31 熬腂薅ぼ㇬ Sulfaphenazolum 526-08-9 315 
158.05* -16 -29 -14 
155.95 -16 -22 -29 

32 岲⹗蝒稇 Tylosin 1401-69-0 916.45 
174.05* -26 -39 -30 
101.10 -26 -50 -16 

33 膴宐紤꩓稇 Anhydroerythromycin 23893-13-2 716.25 
158.00* -38 -31 -29 
558.20 -20 -21 -26 

34 岲㦪蝒稇 Tiamulin 125-65-5 494 
192.05* -15 -22 -17 
119.00 -25 -40 -19 

35 ⯘䬘紤꩓稇 Clarithromycin 81103-11-9 748.4 
158.05* -22 -29 -29 
590.25 -22 -21 -26 

36 孮銯宝 Fluoxetine 54910-89-3 310.35 
43.95* -30 -15 -14 
148.20 -15 -9 -27 
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37 㪭⸂꩓稇 virginiamycin 11006-76-1 526.15 
508.10* -26 -15 -22 
354.95 -36 -18 -10 

38 歌薅熬♨膵 Tolbutamide 64-77-7 271 
91.10* -28 -33 -14 
74.10 -29 -14 -11 

39 ⼶岁卌 Warfarin 81-81-2 309.05 
163.00* -16 -16 -14 
251.00 -15 -21 -25 

*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷ⵸㢅椚倰岁 
叻ⲥ很巊: 獦》湡叻ⴔ區暟㔿⡤磋劣䎇ꂁⵖ 1 g/L 叻ⲥ⪰㢊巊կⴔⵆ》嫦⚡⻊ざ暟嫢巊鷓ꆀ欽⛩臟

ꂁⵖ幊叻务ꢂ巊㢊欽կ㖈 10 mL 0.1%歌ꃑ宐V/V务⸈Ⰶ 10 μL 幊叻务ꢂ巊ㄤⰻ叻很巊幊⺣た⽰⚹
湱䎾崽䏞叻ⲥ很巊կ 

呋ㅷⵖ㢊》♧㹁⡤獤涸宐呋鵂梯槴紦絶応芘た䭽撑⡤獤嫱⸈Ⰶ 0.1%歌ꃑ很巊ⲥ烁ꆀ》 10 mL
呋ㅷ很巊⸈Ⰶⰻ叻很巊䖉ⴔ區կ 

 

2. 絕卓♸雭雿 

2.1 蒀靶㕃 

 
㕃 1. 39 猫湡叻ⴔ區暟㖈馄紱宐务蒀靶㕃湡叻暟崽䏞 0.25-12.5 ng/L ⛓ꢂ 

 

2.2 絁䚍刼絁⿺唬ⴀꣳ 
欽 0.1%歌ꃑ宐很巊ꂁⵖ PPCPs 幊ざ叻ⲥ很巊䎇⸈Ⰶⰻ叻很巊կ⿽叙❜剏鵳呋䖤ⵌ叻ⲥ刼絁㥵

邍 2 䨾爙կ㼜叻ⲥ刼絁剒⡛挿鵶絯ꅾ㢕鵳呋 7 妃雦皾 7 妃鵳呋涸崽䏞⨊䊵䭽撑♴꬗Ⱆ䒭雦皾唬ⴀꣳ
LOD㹁ꆀꣳLOQ⟄㔋⦔唬ⴀꣳ雦皾կ 

LOD=t(n-1,0.99)*S 
DLˋ倰岁唬ⴀꣳ 
t(n-1,0.99)ˋ荈歋䏞⚹ n-1縨⥌䏞⚹ 99%僽涸 t ⴔ䋒n=7 傞霪⧩⚹ 3.143 
Sˋn 妃䎂遤崵㹁涸叻ⲥ⨊䊵կ 

4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 min
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1.1

(x1,000,000)
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邍 2. 絁䚍刼絁ㄤ唬ⴀꣳ 

NO ⻊ざ暟 ⥂殆傞ꢂ 
絁䚍薴㔵 

(ng/L) 
湱Ⱒ禹侨 

(r) 
ⲥ烁䏞 

(%) 
LOD 

(ng/L) 
LOQ 

(ng/L) 
1 1.7-✳歌㛇랕得ョ 4.846 1-500 0.998 85.0-112.6 0.095 0.382 
2 孽蔮銯卌 5.542 1-1000 0.997 92.0-116.0 0.207 0.829 
3 熬腂㑞㇬ 5.635 0.25-100 0.995 88.8-111.4 0.043 0.171 
4 㣢㷋孽蔮 5.618 2.5-1000 0.998 86.8-109.1 0.582 2.326 
5 熬腂ぼ㊋ 5.804 0.25-100 0.996 90.0-113.7 0.050 0.200 
6 㣢㷋䬘㹁 5.880 2.5-1000 0.997 85.5-111.2 0.623 2.492 
7 㣢㷋㑞肁ꃑ 5.899 0.5-500 0.998 90.9-115.7 0.122 0.487 
8 㕼꩓稇 5.911 0.1-100 0.998 90.0-111.4 0.024 0.095 
9 熬腂歌㛇必㊋ 6.027 0.1-100 0.998 91.0-108.5 0.022 0.090 

10 㔋梠稇 6.207 0.1-200 0.999 93.3-112.2 0.019 0.077 
11 熬腂歌㑞✳㇬ 6.365 0.1-100 0.995 86.8-111.3 0.024 0.096 
12 熬腂✳歌必㊋ 6.390 0.1-40 0.997 91.3-113.8 0.017 0.069 
13 熬腂㼆歌孻㛇必㊋ 6.461 0.1-100 0.996 87.0-117.1 0.024 0.094 
14 㖑繠梠稇 6.551 0.5-200 0.998 91.6-110.3 0.096 0.384 
15 繠䩯峫㼷 6.568 0.2-100 0.997 89.7-112.1 0.061 0.244 
16 ꣚㣼꩓稇 6.695 1-100 0.999 92.0-106.1 0.239 0.955 
17 熬腂ꢂ歌孻必㊋ 6.750 0.1-100 0.998 89.6-109.3 0.020 0.082 
18 鴪莞䎂 6.819 0.02-200 0.998 87.9-115.6 0.004 0.016 
19 ꆄ꩓稇 6.896 0.1-200 0.999 86.9-109.2 0.022 0.086 
20 熬腂守ㆍ㍟ 6.931 0.1-100 0.998 90.9-112.5 0.018 0.073 
21 銯霿尪僤 7.048 0.5-200 0.998 86.5-110.8 0.109 0.437 
22 熬腂龇✳歌孻必㊋ 7.105 0.1-40 0.999 90.0-109.7 0.022 0.086 
23 熬腂歌䜌㇬ 7.141 0.2-200 0.998 88.1-117.6 0.050 0.201 
24 蒔蓷㖑㼷 7.511 0.1-100 0.997 92.5-118.8 0.023 0.090 
25 薅ꃀ熬腂 7.588 0.1-100 0.997 88.7-117.6 0.023 0.091 
26 紤꩓稇 7.624 2.5-1000 0.999 91.1-118.3 0.624 2.496 
27 熬腂ꢂ✳歌孻必㊋ 7.650 0.04-40 0.997 92.0-116.8 0.009 0.035 
28 熬腂㌄䜌㉆ 7.649 0.1-40 0.997 90.9-107.8 0.024 0.095 
29 薅嵳䬘僈 7.662 0.01-5 0.996 90.9-114.9 0.002 0.009 
30 㖑㼷炻⼾ 7.732 0.01-5 0.996 90.0-114.1 0.002 0.010 
31 熬腂薅ぼ㇬ 7.740 0.1-100 0.998 88.9-109.6 0.024 0.095 
32 岲⹗蝒稇 7.756 0.2-200 0.993 84.6-114.4 0.039 0.154 
33 膴宐紤꩓稇 8.061 0.1-40 0.998 88.6-107.5 0.0054 0.021 
34 岲㦪蝒稇 8.117 0.02-20 0.999 89.8-110.6 0.0051 0.021 
35 ⯘䬘紤꩓稇 8.279 0.005-10 0.997 90.9-114.0 0.0012 0.005 
36 孮銯宝 8.360 0.1-40 0.999 89.8-109.7 0.023 0.092 
37 㪭⸂꩓稇 8.633 0.1-100 0.996 88.5-114.7 0.024 0.097 
38 歌薅熬♨膵 8.863 1-500 0.999 94.6-105.5 0.237 0.947 
39 ⼶岁卌 9.476 0.1-40 0.995 86.0-111.7 0.024 0.097 
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2.3 ꅾ㢕䚍 
欽 0.1%歌ꃑ宐很巊ꂁⵖ⡛ծ务ծ넞♲⚡♶ず崽䏞 PPCPs 幊ざ叻ⲥ很巊鵶絯鵳呋 6 ꛏ雦皾湡叻⻊

ざ暟涸油꬗獤ㄤ⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵RSD%կ絕卓㥵邍 3 䨾爙湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱
㼆ⲥ⨊䊵㖈 0.06%-0.42%ㄤ 1.74%-9.96%⛓ꢂ⟉㐼ꅾ㢕䚍葻㥩կ 

邍 3. ⟉㐼ꅾ㢕䚍罌㻋絕卓n=6 

No. ⻊ざ暟 
崽䏞 1 
(ng/L) 

⥂殆 
傞ꢂ

RSD% 

油꬗獤 
RSD% 

崽䏞 2 
(ng/L) 

⥂殆 
傞ꢂ

RSD% 

油꬗獤 
RSD% 

崽䏞 3 
(ng/L) 

⥂殆 
傞ꢂ

RSD% 

油꬗獤
RSD% 

1 1.7-✳歌㛇랕得ョ 5 0.23 3.86 50 0.10 4.07 250 0.24 4.12 

2 孽蔮銯卌 10 0.35 5.66 100 0.34 7.61 500 0.42 3.71 

3 熬腂㑞㇬ 1 0.23 3.86 10 0.29 5.97 50 0.29 7.51 

4 㣢㷋孽蔮 10 0.37 3.58 100 0.36 6.90 500 0.42 4.66 

5 熬腂ぼ㊋ 1 0.17 7.18 10 0.23 8.40 50 0.35 9.01 

6 㣢㷋䬘㹁 10 0.29 5.17 100 0.32 6.00 500 0.37 5.24 

7 㣢㷋㑞肁ꃑ 5 0.28 3.73 50 0.29 7.95 250 0.36 6.51 

8 㕼꩓稇 1 0.32 9.96 10 0.30 6.34 50 0.36 4.82 

9 熬腂歌㛇必㊋ 1 0.18 5.38 10 0.20 3.89 50 0.31 8.28 

10 㔋梠稇 2 0.19 6.39 20 0.20 7.26 100 0.26 5.49 

11 熬腂歌㑞✳㇬ 1 0.13 0.94 10 0.17 4.84 50 0.24 2.82 

12 熬腂✳歌必㊋ 0.4 0.11 4.62 4 0.17 8.94 20 0.25 9.61 

13 熬腂㼆歌孻㛇必㊋ 1 0.14 5.35 10 0.15 7.59 50 0.22 9.48 

14 㖑繠梠稇 2 0.09 7.96 20 0.11 9.31 100 0.18 6.98 

15 繠䩯峫㼷 2 0.11 1.86 20 0.11 7.11 100 0.17 8.04 

16 ꣚㣼꩓稇 1 0.09 3.44 10 0.06 9.95 50 0.13 6.08 

17 熬腂ꢂ歌孻必㊋ 1 0.11 6.18 10 0.11 8.08 50 0.18 8.55 

18 鴪莞䎂 0.2 0.07 5.00 2 0.09 5.97 10 0.14 3.11 

19 ꆄ꩓稇 2 0.11 5.17 20 0.08 8.51 100 0.14 6.56 

20 熬腂守ㆍ㍟ 1 0.05 5.19 10 0.10 5.56 50 0.16 6.86 

21 銯霿尪僤 2 0.10 5.62 20 0.10 5.72 100 0.16 6.30 

22 熬腂龇✳歌孻必㊋ 0.4 0.06 7.13 4 0.10 8.16 20 0.14 8.03 

23 熬腂歌䜌㇬ 2 0.10 8.63 20 0.10 6.83 100 0.16 7.98 

24 蒔蓷㖑㼷 1 0.08 2.07 10 0.08 4.70 50 0.13 4.75 

25 薅ꃀ熬腂 1 0.06 6.01 10 0.08 7.97 50 0.15 5.89 

26 紤꩓稇 10 0.09 5.51 100 0.08 4.37 500 0.12 6.83 

27 熬腂ꢂ✳歌孻必㊋ 0.4 0.08 3.72 4 0.08 7.87 20 0.14 6.88 

28 熬腂㌄䜌㉆ 0.4 0.08 5.52 4 0.08 6.70 20 0.14 6.77 

29 薅嵳䬘僈 0.1 0.08 4.28 1 0.08 8.80 5 0.12 6.70 

30 㖑㼷炻⼾ 0.1 0.08 0.84 1 0.08 6.71 5 0.11 4.80 
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31 熬腂薅ぼ㇬ 1 0.06 6.79 10 0.08 8.25 50 0.13 4.26 

32 岲⹗蝒稇 2 0.09 4.42 20 0.08 3.93 100 0.11 5.83 

33 膴宐紤꩓稇 0.4 0.07 2.70 4 0.07 2.48 20 0.10 2.79 

34 岲㦪蝒稇 0.2 0.07 2.82 2 0.07 5.92 10 0.10 5.51 

35 ⯘䬘紤꩓稇 0.1 0.07 1.74 1 0.06 1.87 5 0.10 3.41 

36 孮銯宝 0.4 0.08 6.11 4 0.06 3.25 20 0.10 3.47 

37 㪭⸂꩓稇 1 0.07 4.06 10 0.06 3.65 50 0.11 3.94 

38 歌薅熬♨膵 5 0.08 4.85 50 0.06 4.51 250 0.09 5.95 

39 ⼶岁卌 0.4 0.06 6.23 4 0.06 8.36 20 0.10 6.08 

2.5 ⸈叻㔐佐 
ⴔⵆ》♧㹁⡤獤涸馄紱宐ծ咱鄳껏欽宐ծ瀤屮宐 1ծ瀤屮宐 2 ㄤ荈勻宐呋ㅷ䭽副倰岁ⵖ㢊呋ㅷⱄ

⸈Ⰶ叻ⲥ很巊崽䏞ⴔⵆ⚹絁䚍薴㔵ⰻ涸⡛ծ务ծ넞♲⚡崽䏞鵳呋ⴔ區n=4䎇雦皾⸈叻㔐佐桧կ絕
卓㥵邍 4 䨾爙❀猫㛇餘务⸈叻㔐佐桧㖈 53.2%-160.5%⛓ꢂկ 

2.6 㹊꣢呋ㅷ崵霚 
⢪欽霪倰岁ⴔⵆ崵霚✫咱鄳껏欽宐ծ瀤屮宐 1ծ瀤屮宐 2 ㄤ껏欽荈勻宐呋ㅷⰦ务咱鄳껏欽宐ծ瀤

屮宐 1ծ瀤屮宐 2 㖲⚹劢唬ⴀ副鶣⻊ざ暟荈勻宐务唬ⴀ✫繠䩯峫㼷崽䏞⚹ 0.229 ng/Lկ 
邍 5. 荈勻宐呋ㅷ唬崵絕卓n=3 

⻊ざ暟 Conc.(ng/L) RSD(%) 

繠䩯峫㼷 0.229 6.78 

 
㕃 4. 荈勻宐务繠䩯峫㼷蒀靶㕃 

 

3. 絕雿 
劥俒⢪欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶 LCMS-8045 翫欽䒊用✫껏欽宐务 PPCPs 婎殆涸㹁ꆀ唬崵倰

岁կ霪禹絡ꅷ欽㖈絁 SPE 㺢꧋㼜呋ㅷ⵸㢅椚ծⴔ猌ծ㹁䚍㹁ꆀⴔ區絕ざ㖈♧饰ꂁざ⚮翫餘靶唬崵〳
⟄㣐㣐皍⻊呋ㅷ⵸㢅椚ծ⥂霆唬崵絕卓涸ⲥ烁䚍կ霪倰岁㖈 17 min ⰻ模䧭副呋ծ鍒エծⴔ猌ㄤ唬崵剣鳅
㥩涸ꅾ㢕䚍ծ㔐佐桧ㄤ鳅㺈涸絁䚍薴㔵〳欽✵껏欽宐务 PPCPs 唬崵կ 

6.0 6.5 7.0 7.5

0.00

0.25

0.50

0.75

1.00

1.25
(x10,000)

24:268.05>133.00(+)
24:268.05>116.10(+)
24:268.05>133.00(+)
24:268.05>116.10(+)
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邍 4. 呋ㅷ⸈叻㔐佐桧 

NO. ⻊ざ暟 
⸈叻 
崽䏞 

(ng/L) 

⸈叻崽䏞 1 㔐佐桧 ⸈叻 
崽䏞 

(ng/L) 

⸈叻崽䏞 2 㔐佐桧 ⸈叻 
崽䏞 

(ng/L) 

⸈叻崽䏞 3 㔐佐桧 

馄紱
宐 

咱鄳
宐 

瀤屮
宐 1 

瀤屮
宐 2 

荈勻
宐 

馄紱
宐 

咱鄳
宐 

瀤屮
宐 1 

瀤屮
宐 2 

荈勻
宐 

馄紱宐 
咱鄳껏

欽宐 
瀤屮宐

1 
瀤屮宐

2 
荈勻宐 

1 1.7-✳歌㛇랕得ョ 5 80.9 111.6 78.4 89.5 106.1 50 105.0 108.9 85.7 95.7 92.8 250 103.5 127.4 96.0 110.7 101.8 

2 孽蔮銯卌 10 92.7 111.2 87.0 86.6 72.2 100 113.1 111.3 91.8 87.7 65.4 500 98.4 128.5 111.3 105.0 96.6 

3 熬腂㑞㇬ 1 107.3 116.6 87.0 116.9 89.3 10 122.7 122.2 85.2 106.6 79.3 50 109.5 127.4 100.9 117.8 94.7 

4 㣢㷋孽蔮 10 100.1 128.2 126.2 128.4 64.1 100 129.2 127.3 126.8 146.0 72.2 500 72.0 129.8 121.8 123.2 120.3 

5 熬腂ぼ㊋ 1 99.3 88.9 97.4 100.2 108.6 10 97.8 100.5 93.2 94.0 95.1 50 99.8 91.0 99.4 90.6 102.1 

6 㣢㷋䬘㹁 10 116.6 129.3 126.6 130.7 77.1 100 111.2 129.1 128.9 160.5 88.2 500 92.9 111.8 130.3 128.6 129.4 

7 㣢㷋㑞肁ꃑ 5 118.9 109.4 129.0 84.7 60.3 50 107.0 106.3 122.2 81.6 72.0 250 112.3 90.9 120.7 89.3 93.4 

8 㕼꩓稇 1 111.3 105.1 74.9 95.0 115.3 10 101.5 101.8 62.1 94.9 118.6 50 119.1 99.6 67.9 101.7 109.2 

9 熬腂歌㛇必㊋ 1 122.5 117.9 79.1 110.5 65.3 10 111.4 111.0 78.8 104.9 67.3 50 100.7 115.6 81.3 109.2 71.2 

10 㔋梠稇 2 106.4 102.7 114.1 108.4 123.7 20 107.7 107.4 108.1 109.6 105.0 100 105.1 100.1 101.7 103.6 100.5 

11 熬腂歌㑞✳㇬ 1 95.0 117.9 92.7 106.1 75.2 10 103.9 119.7 95.2 98.6 53.2 50 89.5 115.6 88.3 92.4 70.9 

12 熬腂✳歌必㊋ 0.4 95.2 100.5 101.0 105.1 111.3 4 99.2 99.2 96.6 94.9 107.4 20 89.3 94.6 89.1 88.8 89.4 

13 熬腂㼆歌孻㛇必㊋ 1 106.2 112.6 71.9 107.7 67.3 10 100.1 106.0 71.2 96.2 56.5 50 91.0 104.6 77.1 91.4 65.8 

14 㖑繠梠稇 2 117.3 117.1 112.2 114.2 89.5 20 123.3 123.3 112.4 120.3 93.8 100 116.1 111.9 105.7 111.3 98.6 

15 繠䩯峫㼷 2 114.5 117.8 122.8 110.8 125.1 20 116.7 118.5 116.8 111.4 128.0 100 97.9 110.4 108.1 101.2 129.5 

16 ꣚㣼꩓稇 1 130.3 124.2 109.1 121.3 108.6 10 109.2 102.2 98.6 108.8 100.1 50 106.1 89.9 88.9 97.5 84.7 

17 熬腂ꢂ歌孻必㊋ 1 119.2 94.1 73.6 93.4 76.1 10 95.3 100.1 71.9 95.3 63.7 50 96.0 99.2 72.5 96.9 64.9 

18 鴪莞䎂 0.2 82.9 93.5 69.8 79.5 97.5 2 95.6 94.4 73.9 79.1 86.0 10 89.5 99.3 79.7 87.2 94.7 

19 ꆄ꩓稇 2 111.3 108.5 95.6 113.0 107.2 20 108.4 128.9 108.8 115.7 110.5 100 108.3 109.2 96.7 104.3 93.5 

20 熬腂守ㆍ㍟ 1 122.4 117.8 98.9 116.1 95.0 10 127.4 125.2 100.2 121.4 105.3 50 128.2 119.5 116.2 120.3 114.7 
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21 銯霿尪僤 2 71.0 71.5 80.4 65.8 106.1 20 79.4 86.5 92.9 75.0 98.0 100 72.5 66.8 96.5 78.8 97.9 

22 熬腂龇✳歌孻必㊋ 0.4 102.9 105.5 101.1 108.4 96.5 4 105.3 107.9 103.1 104.7 99.0 20 113.5 121.7 112.7 118.6 112.3 

23 熬腂歌䜌㇬ 2 127.2 127.4 102.3 107.3 99.7 20 125.2 127.3 105.7 113.7 103.1 100 125.8 124.1 108.5 128.3 113.7 

24 蒔蓷㖑㼷 1 111.5 109.4 121.7 116.7 126.8 10 111.4 106.6 116.1 111.4 121.7 50 99.6 108.2 117.5 105.4 119.4 

25 薅ꃀ熬腂 1 127.7 129.0 126.7 133.4 115.5 10 130.3 127.2 121.6 123.4 117.2 50 128.8 129.6 117.6 127.0 123.7 

26 紤꩓稇 10 96.2 97.0 87.0 97.6 83.0 100 94.9 97.1 87.4 98.5 79.5 500 96.5 96.0 90.8 97.3 87.0 

27 熬腂ꢂ✳歌孻必㊋ 0.4 130.4 128.0 118.9 128.2 124.5 4 124.4 127.7 124.2 124.2 122.9 20 129.1 117.8 119.8 124.7 114.8 

28 熬腂㌄䜌㉆ 0.4 100.2 117.3 94.4 81.4 70.8 4 128.0 130.1 90.6 124.3 74.1 20 128.5 125.3 98.0 131.2 88.8 

29 薅嵳䬘僈 0.1 120.2 108.0 108.3 104.6 108.0 1 98.5 106.1 104.6 108.0 109.9 5 91.9 90.1 95.1 89.7 94.9 

30 㖑㼷炻⼾ 0.1 115.5 114.0 105.0 103.7 107.0 1 104.4 111.1 100.1 104.8 111.4 5 89.7 85.1 87.2 83.2 90.5 

31 熬腂薅ぼ㇬ 1 117.7 110.0 115.9 114.9 92.3 10 104.0 101.8 105.4 104.9 97.9 50 111.9 109.2 113.6 122.2 95.5 

32 岲⹗蝒稇 2 128.3 129.9 119.7 129.0 127.9 20 130.4 129.9 121.2 129.7 124.1 100 128.3 129.1 122.6 119.6 122.3 

33 膴宐紤꩓稇 0.4 95.3 109.0 86.0 95.5 108.3 4 109.1 107.6 89.2 97.3 98.4 20 102.4 101.3 90.2 95.5 93.4 

34 岲㦪蝒稇 0.2 95.2 114.0 84.8 93.7 81.5 2 103.1 108.0 81.7 90.6 75.7 10 94.5 100.0 84.7 90.3 83.2 

35 ⯘䬘紤꩓稇 0.1 117.6 99.0 106.4 120.0 95.0 1 112.5 88.1 95.5 108.7 79.9 5 123.6 95.4 106.0 118.8 82.2 

36 孮銯宝 0.4 84.5 94.0 94.6 88.8 92.0 4 94.7 92.9 93.6 95.7 98.6 20 90.8 80.5 82.7 84.3 79.9 

37 㪭⸂꩓稇 1 103.8 101.8 80.6 92.9 93.4 10 98.6 92.4 74.1 84.6 75.2 50 93.7 79.5 78.5 89.0 67.6 

38 歌薅熬♨膵 5 112.4 112.2 108.0 98.2 112.3 50 103.9 100.0 99.9 95.0 105.8 250 96.3 96.0 100.5 96.8 102.2 

39 ⼶岁卌 0.4 125.7 104.0 115.4 95.7 62.5 4 93.3 99.4 103.5 101.3 68.5 20 98.2 86.2 101.9 90.6 76.6 
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AOE-LC-MSMS 翫欽唬崵껏欽宐⚥ 25 猫 PPCPs 婎殆焦䚍♳呋 

䶰 銳劥㹊낉⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8045 翫欽禹絡䒊用✫껏欽宐务 PPCPs 婎殆涸唬崵倰岁կ呏研⻊
ざ暟㖈 SPE 叙涸⥂殆PPCPs ⻊ざ暟涸副呋勵⟝ⴔ⚹ꃑ䚍0.1%歌ꃑ宐很巊ㄤ焦䚍0.1%孽宐很巊կ
劥倰岁鷥䭊焦䚍勵⟝副呋ꅷ欽 MRM 䪊䲽垷䒭Ⱏⴔ區 25 猫 PPCPs ⻊ざ暟欽傞 18min 模䧭呋ㅷ㖈絁
㺢꧋ㄤⴔ猌ⴔ區鵂玐կ 

Ⱒꝶ霒AOE 禹絡  LCMSMS  PPCPs  껏欽宐 
 

䪮助暵挿 
 ꛏ㼆䚍⠏⻊副呋勵⟝♧ꛏ鵳呋ず傞ⴔ區 25 猫 PPCPs 婎殆կ 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐ⴔ區鸑ꆀ넞կ 
 

PPCPs 僽蚋ㅷㄤ⚡➃䫡椚欽ㅷ涸䚪獦⚺銳䎾欽✵⻊㥿ㅷծ⼕蚋ծ⥂⨴ㅷծ굹ㅷ幑⸈⵫瘝遤⚌务㸐
⠶ꥥ满➃碫涸欰❡ծ欰崞䎇鄄䭯絯♶倗㖑䱗Ⰶ㕼㡝ㄤ宐⡤务Ⱖ务宐⡤务涸寓厩㽍⚹⚚䃔կPPCPs 碫寓
厩暟⡲⚹梠㞯寓厩暟务♧絆ꅾ銳涸唬崵䭷叻鵛䎃勻馊勻馊「ⵌⰢ岤Ⱖ唬崵溶絑䧭⚹ꅾ銳灇瑕湡叻⛓♧կ 

宐⡤务 PPCPs 婎殆涸崽䏞鸑䌢㖈 ng/L 宐䎂㖈梡剣倰岁务宐呋⵸㢅椚鸑䌢꨽銳⦶⸔㔿湱蟋》叙㺢
꧋ծ崽綫ծꅾ很たⱄ鵳呋ⴔ區告霪鵂玐餩傞ծ餩⸂⚂㺂僒ⴀ梡霴䊵կ㖈絁 SPE 㺢꧋䪮助腊㢿㣐䌴㟞⸈
✫巊⡤呋ㅷ涸鵳呋ꆀず傞模䧭呋ㅷ⵸㢅椚霪䪮助♸巊餘䪮助翫欽✵宐务汚ꆀ PPCPs 婎殆ⴔ區ꬋ䌢剣⠏⸷կ 

劥俒⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8045 翫欽禹絡䒊用✫껏欽宐务 PPCPs 婎殆涸唬崵倰岁կ霪倰岁ⵄ欽
㖈絁 SPE ♸巊餘䪮助翫欽㣐㣐Ⲹ㼱✫⵸㢅椚姿낢㼜呋ㅷ⵸㢅椚ծ湡叻暟ⴔ猌ㄤ餘靶唬崵♧⡤⻊ծ荈⸓
⻊Ⲹ㼱➃⚹霴䊵⥂霆絕卓珘㹁䚍ず傞綫瀊✫呋ㅷ⵸㢅椚傞ꢂ䲿넞✫ⴔ區佪桧կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
LC-30AD×2崨⸓湱鳕巊岹LC-20ADꂁ剣⡛⾓唑䏞⽀⯋SPE 鳕巊岹SIL-30ACUHPLC 荈⸓鵳呋
㐼SIL-16P㣐⡤獤鵳呋荈⸓鵳呋㐼CTO-20AC叙庛盲ꂁ넞⾓⼧鸑ꢎCBM-20A禹絡䱽ⵖ㐼
LCMS-8045(♲ꅾ㔋匧勍餘靶⟉ꂁ ESI 歏猌彂)LabSolutions Ver5.91蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

幡峤巊 0.1%孽宐很巊կ 
鵳呋⡤獤 5 mL 
幡峤⡤獤 3 mL 

蒀靶勵⟝UHPLC 
蒀靶叙 ACQUITY BEH C18 (3.0 mm I.D.×100 mm L., 1.7 μm) 
崨⸓湱 A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟歌ꃫ1:2 V/V 
崨鸟 0.4 mL/min 
叙庛 40˫ 
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峤膴倰䒭 唑䏞峤膴կ 
餘靶勵⟝ 

猌㶩彂 ESI姻垷䒭 
꨺⻊孞崨鸟 3.0 L/min 
䎁醋孞崨鸟 10 L/min   
⸈掚孞崨鸟 10 L/min   
䱹〡庛䏞 400˫ 

300˫ 猌㶩彂庛䏞 
DL 庛䏞 200˫ 
MRM ⿬侨 錛邍 1 

邍 1. MRM ⿬侨 

No. ぜ獦 薉俒ぜ獦 CAS No. 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 〳剏㸌 Cotinine 486-56-6 177.00 
79.90* -21 -26 -11 
98.10 -10 -22 -15 

2 尪♨腂ꃫ Salbutamol 18559-94-9 240.00 
148.00* -20 -16 -20 
222.15 -25 -11 -21 

3 ꣚剏峫㼷 Atenolol 29122-68-7 267.00 
145.00* -14 -27 -23 
190.05 -14 -19 -17 

4 銯ㅔ剏♨ Cimetidine 51481-61-9 253.00 
117.00* -17 -17 -21 
159.00 -18 -15 -22 

5 ꨭ㽲剏♨ 
Ranitidine 

hydrochloride 
66357-35-5 315.00 

176.00* -16 -19 -20 
102.05 -16 -35 -17 

6 莞䗳ⵄ Sulpiride 15676-16-1 341.85 
112.10* -18 -25 -20 
214.00 -17 -33 -20 

7 子䊼⯘絞 Carbazochrome 69-81-8 237.05 
164.05* -12 -20 -15 
220.05 -12 -10 -20 

8 〳䖉㔔 Codeine 76-57-3 299.90 
215.05* -15 -26 -20 
165.00 -15 -41 -14 

9 卌〳꩓稇 Lincomycin 154-21-2 407.00 
126.10* -20 -30 -20 
359.15 -20 -20 -20 

10 㑞蝒⾝ Resorufin 635-78-9 201.90 
175.05* -21 -25 -20 
131.10 -22 -34 -20 

11 ㆆ➧銯䎂 Pirenzepine 28797-61-7 352.15 
113.10* -13 -21 -18 

70.10 -17 -36 -25 

12 歌孻蔮腂必㊋ Bactramin 738-70-5 291.05 
230.10* -14 -25 -20 
261.05 -15 -26 -24 

13 㛆孮尪僤 Pefloxacin 70458-92-3 333.85 
316.15* -17 -21 -22 
290.15 -17 -19 -24 

14 梠⚋尪僤 Ciprofloxacin 85721-33-1 331.85 
314.10* -17 -23 -19 
231.00 -17 -39 -21 
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15 子䊼㢴 Carbadox 1791337 262.65 
129.05* -29 -32 -22 
130.10 -13 -21 -21 

16 㤵繠兜卌 Ormethoprim 6981-18-6 274.90 
259.10 -17 -26 -21 
123.15* -17 -25 -20 

17 䛸霿尪僤 Enrofloxacin 93106-60-6 359.90 
316.15* -18 -21 -19 
342.10 -18 -22 -21 

18 ⯘卌尪僤 Clinafloxacin 
105956-97-

6 
365.75 

348.05* -19 -22 -14 
305.05 -19 -22 -18 

19 ⿽孮尪僤 Difloxacin 98106-17-3 399.75 
382.10* -20 -23 -25 
356.15 -12 -21 -20 

20 㸝剏嫱卌 Antipyrine 60-80-0 189.05 
77.10* -10 -40 -11 
56.15 -10 -32 -20 

21 ぀䋪尪僤 Sparfloxacin 
110871-86-

8 
392.95 

349.15* -21 -22 -21 
292.20 -19 -27 -21 

22 ⛩腂必㊋ Pyrimethamine 58-14-0 248.90 
232.95* -24 -30 -21 
128.05 -28 -46 -23 

23 子끩銯䎂 Carbamazepine 298-46-4 237.00 
194.05* -27 -21 -21 
193.05 -26 -35 -18 

24 膴孲鲜薅㖑䎂 
Oxidized 

Nifedipine 
67035-22-7 344.85 

284.05* -18 -29 -17 
268.10 -17 -30 -26 

25 呔⴩劥膵 Glyburide 10238-21-8 494.00 
369.00* -14 -16 -23 
168.90 -15 -37 -28 

*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷ⵸㢅椚 
叻ⲥ很巊: 獦》湡叻ⴔ區暟㔿⡤磋劣䎇ꂁⵖ 1 g/L 叻ⲥ⪰㢊巊կⴔⵆ》嫦⚡⻊ざ暟嫢巊鷓ꆀ欽⛩臟ꂁ

ⵖ幊叻务ꢂ巊㢊欽կ㖈 10 mL 0.1%孽宐宐V/V很巊务⸈Ⰶ 10 μL 幊叻务ꢂ巊ㄤⰻ叻很巊幊⺣た⽰
⚹湱䎾崽䏞叻ⲥ很巊կ 

呋ㅷⵖ㢊》♧㹁⡤獤涸宐呋鵂梯槴紦絶応芘た䭽撑⡤獤嫱⸈Ⰶ 0.1%孽宐宐很巊ⲥ烁ꆀ》 10 mL
呋ㅷ很巊⸈Ⰶⰻ叻很巊䖉ⴔ區կ 

 

2. 絕卓♸雭雿 
2.1 蒀靶㕃 
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㕃 1. 25 猫湡叻ⴔ區暟㖈馄紱宐务蒀靶㕃湡叻暟崽䏞 1-150 ng/L ⛓ꢂ 

2.2 絁䚍刼絁 
欽 0.1%孽宐宐很巊ꂁⵖ PPCPs 幊ざ叻ⲥ很巊䎇⸈Ⰶⰻ叻很巊կ⿽叙❜剏鵳呋䖤ⵌ叻ⲥ刼絁㥵

邍 2 䨾爙կ㼜叻ⲥ刼絁剒⡛挿鵶絯ꅾ㢕鵳呋 7 妃雦皾 7 妃鵳呋涸崽䏞⨊䊵䭽撑♴꬗Ⱆ䒭雦皾唬ⴀꣳ
LOD㹁ꆀꣳLOQ⟄㔋⦔唬ⴀꣳ雦皾կ 

LOD=t(n-1,0.99)*S 
DLˋ倰岁唬ⴀꣳ 
t(n-1,0.99)ˋ荈歋䏞⚹ n-1縨⥌䏞⚹ 99%僽涸 t ⴔ䋒n=7 傞霪⧩⚹ 3.143 
Sˋn 妃䎂遤崵㹁涸叻ⲥ⨊䊵կ 

邍 2. 絁䚍刼絁ㄤ唬ⴀꣳ 

NO ⻊ざ暟 
⥂殆 
傞ꢂ 

絁䚍薴㔵 
(ng/L) 

湱Ⱒ禹侨 
(r) 

ⲥ烁䏞(%) 
LOD 

(ng/L) 
LOQ 

(ng/L) 
1 〳剏㸌 4.546 1-400 0.996 86.4%-117.0% 0.245 0.980 
2 尪♨腂ꃫ 5.151 0.2-400 0.997 92.7%-117.0% 0.048 0.192 
3 ꣚剏峫㼷 5.199 0.5-200 0.997 91.9%-111.1% 0.060 0.242 
4 銯ㅔ剏♨ 5.212 0.4-400 0.997 94.8%-112.7% 0.091 0.362 
5 ꨭ㽲剏♨焦 5.256 0.4-200 0.998 92.0%-110.9% 0.077 0.308 
6 莞䗳ⵄ 5.541 0.04-20 0.999 93.3%-105.6% 0.0066 0.027 
7 子䊼⯘絞 5.960 0.4-400 0.998 91.4%-111.1% 0.098 0.394 
8 〳䖉㔔 6.084 1-200 0.997 90.4%-112.1% 0.182 0.728 
9 卌〳꩓稇 6.485 0.1-40 0.999 94.2%-109.7% 0.017 0.067 
10 㑞蝒⾝ 6.541 0.4-400 0.999 94.7%-104.4% 0.077 0.309 
11 ㆆ➧銯䎂 6.609 0.02-4 0.999 94.2%-107.2% 0.0043 0.017 
12 歌孻蔮腂必㊋ 6.726 0.1-40 0.998 92.4%-108.9% 0.020 0.079 
13 㛆孮尪僤 6.813 0.5-200 0.999 91.0%-108.7% 0.123 0.491 
14 梠⚋尪僤 6.879 1-400 0.999 90.9%-101.1% 0.204 0.818 
15 子䊼㢴 6.914 1.5-600 0.998 92.8%-116.3% 0.261 1.044 
16 㤵繠兜卌 6.923 0.5-200 0.999 94.1%-105.0% 0.123 0.493 
17 䛸霿尪僤 7.049 0.5-200 0.998 94.8%-111.0% 0.114 0.456 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

(x1,000,000)
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18 ⯘卌尪僤 7.343 2-400 0.998 93.5%-110.4% 0.467 1.869 
19 ⿽孮尪僤 7.363 0.2-40 0.997 90.4%-115.4% 0.057 0.228 
20 㸝剏嫱卌 7.412 0.2-400 0.997 87.5%-111.5% 0.038 0.153 
21 ぀䋪尪僤 7.427 0.5-200 0.997 91.0%-110.1% 0.098 0.394 
22 ⛩腂必㹁 8.078 0.2-400 0.997 88.2%-113.3% 0.041 0.165 
23 子끩銯䎂 9.305 0.01-4 0.998 93.3%-108.3% 0.0025 0.010 
24 膴孲鲜薅㖑䎂 9.952 0.1-40 0.999 94.5%-105.5% 0.020 0.080 
25 呔⴩劥膵 11.086 0.2-100 0.999 96.0%-110.1% 0.038 0.150 

2.3 ꅾ㢕䚍 
欽 0.1%孽宐宐很巊ꂁⵖ⡛ծ务ծ넞♲⚡♶ず崽䏞 PPCPs 幊ざ叻ⲥ很巊鵶絯鵳呋 6 ꛏ雦皾湡叻⻊

ざ暟涸油꬗獤ㄤ⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵RSD%կ絕卓㥵邍 3 䨾爙湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱
㼆ⲥ⨊䊵㖈 0.02%-1.03%ㄤ 1.26%-10.57%⛓ꢂ⟉㐼ꅾ㢕䚍葻㥩կ 

邍 3. ⟉㐼ꅾ㢕䚍罌㻋絕卓n=6 

NO. ⻊ざ暟 
崽䏞 

(ng/L) 

⥂殆 
傞ꢂ

RSD/% 

油꬗獤
RSD/% 

崽䏞 
(ng/L) 

⥂殆 
傞ꢂ

RSD/% 

油꬗獤
RSD/% 

崽䏞 
(ng/L) 

⥂殆 
傞ꢂ

RSD/% 

油꬗獤
RSD/% 

1 〳剏㸌 2 0.07 5.01 10 0.07 1.72 200 0.07 3.55 

2 尪♨腂ꃫ 1 0.24 5.23 5 0.08 4.41 100 0.25 2.90 

3 ꣚剏峫㼷 1 0.49 7.75 5 0.20 2.76 100 0.36 5.13 

4 銯ㅔ剏♨ 2 0.41 5.32 10 0.13 5.04 200 0.31 4.19 

5 ꨭ㽲剏♨焦 2 1.03 5.88 10 0.34 4.89 200 1.18 4.53 

6 莞䗳ⵄ 0.2 0.39 7.99 1 0.31 2.68 20 0.39 1.34 

7 子䊼⯘絞 2 0.39 7.55 10 0.22 5.01 200 0.17 3.31 

8 〳䖉㔔 2 0.15 5.04 10 0.07 3.07 200 0.10 3.01 

9 卌〳꩓稇 0.2 0.11 4.04 1 0.06 3.34 20 0.08 1.80 

10 㑞蝒⾝ 2 0.12 4.34 10 0.04 2.76 200 0.06 1.26 

11 ㆆ➧銯䎂 0.02 0.18 9.25 0.1 0.05 7.38 2 0.07 2.85 

12 歌孻蔮腂必㊋ 0.2 0.18 9.83 1 0.06 4.54 20 0.05 1.61 

13 㛆孮尪僤 1 0.20 9.69 5 0.05 1.43 100 0.04 6.91 

14 梠⚋尪僤 2 0.25 7.01 10 0.15 7.68 200 0.03 5.39 

15 子䊼㢴 3 0.22 5.94 15 0.07 5.41 300 0.07 1.61 

16 㤵繠兜卌 1 0.09 8.07 5 0.06 3.72 100 0.05 2.20 

17 䛸霿尪僤 1 0.15 8.84 5 0.08 5.88 100 0.04 2.19 

18 ⯘卌尪僤 2 0.15 5.37 10 0.06 6.47 200 0.06 2.38 

19 ⿽孮尪僤 0.2 0.12 7.10 1 0.05 9.49 20 0.06 6.33 

20 㸝剏嫱卌 2 0.12 5.55 10 0.04 5.70 200 0.06 1.82 

21 ぀䋪尪僤 1 0.15 10.57 5 0.07 5.55 100 0.07 3.28 

22 ⛩腂必㹁 2 0.09 4.63 10 0.06 1.76 200 0.05 2.04 

23 子끩銯䎂 0.02 0.05 6.87 0.1 0.04 5.88 2 0.05 1.98 
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24 膴孲鲜薅㖑䎂 0.2 0.08 6.03 1 0.03 2.30 20 0.05 0.93 

25 呔⴩劥膵 1 0.07 6.69 5 0.02 2.59 100 0.05 4.56 

2.4 ⸈叻㔐佐 
ⴔⵆ》♧㹁⡤獤涸馄紱宐ծ咱鄳껏欽宐ծ瀤屮宐 1ծ瀤屮宐 2 ㄤ荈勻宐呋ㅷ䭽副鶣倰岁ⵖ㢊呋ㅷ

ⱄ⸈Ⰶ幊叻很巊崽䏞ⴔⵆ⚹絁䚍薴㔵ⰻ涸⡛ծ务ծ넞♲⚡崽䏞鵳呋ⴔ區n=4䎇雦皾ꅾ㢕䚍ㄤ⸈叻
㔐佐桧կ絕卓㥵邍 4 䨾爙❀猫㛇餘务⸈叻㔐佐桧㖈 62.0%-147.4%⛓ꢂկ 

2.5 㹊꣢呋ㅷ崵霚 
⢪欽霪倰岁ⴔⵆ崵霚✫咱鄳껏欽宐ծ瀤屮宐 1ծ瀤屮宐 2 ㄤ껏欽荈勻宐呋ㅷⰦ务咱鄳껏欽宐ծ瀤

屮宐 1ծ瀤屮宐 2 㖲⚹劢唬ⴀ副鶣⻊ざ暟荈勻宐务唬ⴀ✫〳剏㸌ծ㑞蝒⾝ㄤ子끩銯䎂唬崵絕卓霼錛邍
5կ 

邍 5. 荈勻宐呋ㅷ唬崵絕卓n=4 

⻊ざ暟 Conc.(ng/L) RSD/% 

〳剏㸌 14.957 1.54 

㑞蝒⾝ 0.353 6.63 

子끩銯䎂 0.207 1.33 

 
〳剏㸌                                                       㑞蝒⾝                                                       子끩銯䎂 

㕃 2. 荈勻宐务唬ⴀ湡叻暟蒀靶㕃 
 

3. 絕雿 
劥俒⢪欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶 LCMS-8045 翫欽䒊用✫껏欽宐务 PPCPs 婎殆涸㹁ꆀ唬崵倰

岁կ霪禹絡ꅷ欽㖈絁 SPE 㺢꧋㼜呋ㅷ⵸㢅椚ծⴔ猌ծ㹁䚍㹁ꆀⴔ區絕ざ㖈♧饰ꂁざ⚮翫餘靶唬崵〳
⟄㣐㣐皍⻊呋ㅷ⵸㢅椚ծ⥂霆唬崵絕卓涸ⲥ烁䚍կ霪倰岁㖈 18 min ⰻ模䧭副呋ծ鍒エծⴔ猌ㄤ唬崵剣鳅
㥩涸ꅾ㢕䚍ծ㔐佐桧ㄤ鳅㺈涸絁䚍薴㔵腊㢿剣佪涸唬崵껏欽宐务 PPCPs 婎殆կ 

4.0 5.0 6.0

0.0

0.5

1.0

1.5

2.0

2.5
(x100,000)

3:177.00>98.10(+)
3:177.00>79.90(+)
3:177.00>98.10(+)
3:177.00>79.90(+)

6.0 7.0 8.0

0.0

0.5

1.0

1.5

2.0

(x10,000)

16:201.90>131.10(+)
16:201.90>175.05(+)
16:201.90>131.10(+)
16:201.90>175.05(+)

8.0 9.0 10.0

0.0

1.0

2.0

3.0

4.0

(x10,000)

36:237.00>193.05(+)
36:237.00>194.05(+)
36:237.00>193.05(+)
36:237.00>194.05(+)
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邍 4. ❀猫呋ㅷ⸈叻㔐佐桧 

NO. ⻊ざ暟 
⸈叻 
崽䏞 

(ng/L) 

⸈叻崽䏞 1 㔐佐桧/% ⸈叻崽
䏞 

(ng/L) 

⸈叻崽䏞 2 㔐佐桧/% ⸈叻崽
䏞 

(ng/L) 

⸈叻崽䏞 3 㔐佐桧/% 

馄紱宐 
咱鄳껏

欽宐 
瀤屮宐

1 
瀤屮宐

2 
荈勻宐 

馄紱
宐 

咱鄳껏
欽宐 

瀤屮
宐 1 

瀤屮
宐 2 

荈勻宐 
馄紱

宐 
咱鄳껏

欽宐 
瀤屮
宐 1 

瀤屮
宐 2 

荈勻宐 

1 〳剏㸌 2 130.1 121.6 113.3 119.1 62.9 10 110.6 115.3 101.0 101.9 68.7 200 103.0 86.6 90.6 93.0 80.4 

2 尪♨腂ꃫ 1 113.9 109.9 117.9 113.0 117.3 5 104.6 104.0 106.1 103.9 104.7 100 94.3 95.4 99.7 100.0 99.6 

3 ꣚剏峫㼷 1 96.6 97.8 101.0 101.9 113.6 5 110.8 95.0 103.8 108.3 111.4 100 90.2 84.7 95.3 96.3 106.9 

4 銯ㅔ剏♨ 2 128.4 111.1 111.3 106.9 107.7 10 121.3 102.2 100.4 98.2 99.5 200 115.5 93.3 94.6 96.7 89.8 

5 ꨭ㽲剏♨焦 2 102.2 95.2 105.3 108.4 113.4 10 104.7 85.8 89.3 94.1 102.3 200 103.0 86.2 91.2 97.7 107.8 

6 莞䗳ⵄ 0.2 102 90.9 82.8 79.0 97.8 1 101.6 85.9 82.1 83.9 92.8 20 104.8 97.4 89.9 92.4 106.4 

7 子䊼⯘絞 2 118.8 127.7 111.2 108.6 127.7 10 126.9 127.9 95.3 119.6 119.8 200 111.8 135.2 110.1 119.5 128.4 

8 〳䖉㔔 2 107.3 115.0 130.5 136.7 107.3 10 114.3 107.7 121.0 137.0 114.8 200 89.3 95.4 109.8 111.7 102.1 

9 卌〳꩓稇 0.2 104.9 84.1 81.2 98.9 71.2 1 109.3 91.0 88.0 110.7 75.5 20 100.9 92.0 87.8 110.9 79.5 

10 㑞蝒⾝ 2 113.3 115.2 113.7 111.0 86.1 10 102.9 102.1 100.4 102.3 94.1 200 100.1 102.8 99.7 102.2 97.3 

11 ㆆ➧銯䎂 0.02 107.8 70.0 106.6 129.4 112.6 0.1 89.8 89.5 106.0 123.7 108.8 2 87.3 88.8 106.6 115.1 107.6 

12 歌孻蔮腂必㊋ 0.2 109.5 125.1 114.9 108.0 107.1 1 109.6 110.2 106.4 104.2 110.3 20 112.0 100.7 104.4 105.5 103.0 

13 㛆孮尪僤 1 91.9 102.2 50.1 41.0 61.1 5 106.1 106.5 57.2 52.4 64.9 100 102.1 96.9 58.9 59.5 63.9 

14 梠⚋尪僤 2 108.3 89.4 95.3 94.8 94.0 10 114.4 105.9 100.6 101.8 100.8 200 98.1 93.3 93.1 96.5 92.7 

15 子䊼㢴 3 112.7 103.7 130.3 133.5 123.9 15 83 115.5 124.6 125.4 126.6 300 98.3 89.9 92.5 85.8 88.9 

16 㤵繠兜卌 1 102.6 106.3 113.8 123.4 121.3 5 96.5 95.0 111.2 120.6 115.2 100 85.1 86.9 102.0 105.7 105.0 

17 䛸霿尪僤 1 126.1 115.6 121.0 102.0 128.6 5 110 109.6 118.3 101.6 117.7 100 113.3 112.5 112.8 113.9 108.2 

18 ⯘卌尪僤 2 112.6 112.6 86.7 97.8 112.4 10 80.7 94.0 95.4 101.1 106.2 200 97.6 107.0 105.6 111.4 100.8 

19 ⿽孮尪僤 0.2 101.2 90.1 89.8 96.6 98.5 1 93.6 100.3 110.4 99.8 123.8 20 115.5 123.0 129.1 130.2 136.1 

20 㸝剏嫱卌 2 110.3 97.9 98.4 113.8 98.1 10 103.2 92.6 92.3 94.3 80.1 200 89.0 88.7 86.1 81.7 96.0 
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21 ぀䋪尪僤 1 110.6 100.5 101.0 119.5 80.7 5 114.5 101.9 100.4 105.4 80.0 100 93.7 89.9 80.9 84.6 76.7 

22 ⛩腂必㹁 2 128 114.0 126.0 133.1 114.0 10 117.2 104.9 109.6 118.7 106.1 200 96.0 90.6 93.0 96.4 92.3 

23 子끩銯䎂 0.02 98.5 92.9 86.3 97.5 110.0 0.1 90.3 94.0 93.5 90.0 66.0 2 90.8 102.6 93.6 92.6 101.0 

24 膴孲鲜薅㖑䎂 0.2 95.8 133.1 104.3 105.9 130.5 1 84.7 94.6 98.6 106.9 99.8 20 85.1 93.2 104.2 105.4 104.9 

25 呔⴩劥膵 1 108.7 118.1 114.8 111.2 146.2 5 102.9 107.1 109.6 112.0 131.8 100 99.7 110.9 121.6 116.4 147.4 
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AOE-LC-MSMS 翫欽唬崵㖑♴宐⚥ 68 猫䫒欰稇碫倝寓厩暟 

䶰 銳 劥俒⢪欽䀙峸 AOE ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡䒊用✫㖑♴宐务 68 猫䫒欰稇碫倝
寓厩暟涸㖈絁ⴔ區倰岁կ68 猫⻊ざ暟⟉㐼㹁ꆀꣳ㖲⡛✵ 5 μg/L4 㼆䒗匬⡤鴪㛇絁ⴔ猌կ霪禹絡㼜呋ㅷ㺢
꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 12 min ⰻ模䧭湡叻暟涸副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կ㹊꣢㖑♴宐呋ㅷ务唬ⴀ
Cotinineծ1,7_DimethylxanthineծOxolinicacid ㄤ Caffeineկ劥倰岁ꅷ欽ⰻ叻岁㹁ꆀ姻猌㶩垷䒭♴ 62
猫⻊ざ暟絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖲㖈 0.995 ⟄副կ䚃㹈襒껰宐 50 ng/L 崽䏞⸈叻㹊낉罌㻋倰岁ꅾ㢕䚍
䎂遤崵霚 6 妃58 猫絆ⴔ涸油꬗獤湱㼆叻ⲥ⨊䊵⡛✵ 10%邍僈禹絡Ⱘ剣葻㥩涸ꅾ㢕䚍կ婎殆罌㻋㹊낉邍
僈➢痦♲ꛏ饰婎殆〳鄄䙐殜կ劥俒䒊用涸倰岁㼆㢴溁口㢴碫㘗梠㞯宐⡤䒓㾝㖈絁唬崵㼆梠㞯宐⡤务㢴猫
䫒欰稇碫倝寓厩暟鵳遤✫ⴔ區կ 

Ⱒꝶ霒AOE LCMS-8050 翫欽禹絡  䫒欰稇碫倝寓厩暟  㖑♴宐 
 

䪮助暵挿 
 䒊用✫ 68 猫䫒欰稇涸 LCMSMS 넞鸑ꆀⴔ區倰岁կ 
 ꅷ欽㖈絁㔿湱蟋》AOE倰岁蒜溁很⵫♸䩛⸓⵸㢅椚姿낢⤑䰦梠㞯对㥩կ 

 

ꥥ满Ⰼ椕絑崸涸〄㾝➃又涸欰崞餘ꆀ馊勻馊넞կ搬罜⠶ꥥ满欰䙖涸㣟靈ծ梠㞯涸䜌⻊宐寓厩ծ㣐
孞寓厩ծ㕼㡝寓厩ծ宐㕼崨㣟瘝♧禹⴩⚚䃔涸꡼곿姻㖈㪭胇满➃又涸姻䌢欰崞ず傞⛲⚚ꅾ䕧ㆇ满絑崸涸
〄㾝կ 

2022 䎃 5 剢 4 傈㕂⸉ꤎ⸅Ⱆ⾍⽪〄շ䫒欰稇碫倝寓厩暟屛椚遤⸓倰呩ո㼆䫒欰稇碫倝寓厩暟屛椚
䊨⡲鵳遤Ⰼ꬗鿈縭կ㕂ⰻ㢪䎛岌Ⱒ岤涸䫒欰稇碫倝寓厩暟⚺銳⺫䭍㕂꣢Ⱆ紨盗䱽涸䭯⛉䚍剣纸寓厩暟
POPsծⰻⴔ屲䎁䪓暟EDCsծ蚋暟ㄤ⚡➃䫡椚ㅷPPCPծ䗎㝕俱MP瘝կ姼㢪䌢錛涸䫒
欰稇碫倝寓厩暟鵮剣徃⻊꣖敍⵫ծ껏欽宐嶊嫫ⶰ❡暟ծ蚋ㅷծ⚡➃峤䫡欽ㅷծ➃鸣紵碛勞俱ծ导屘幑⸈⵫ծ
꣈寓嶃俱⿺幑⸈⵫瘝կ 

䀙峸 AOEAutomatic Online Extraction㖈絁㔿湱蟋》禹絡僽⟄ꢎ⚹㛇炄涸荈⸓⻊⵸㢅椚倰呩կ䎾
欽㖈絁⵸㢅椚鄳縨巊餘翫欽禹絡鵳遤梠㞯呋ㅷⴔ區腊皍⻊⵸㢅椚乼⡲䎇Ⲹ㼱➃⚹乼⡲䒸Ⰶ涸寓厩ㄤ霴
䊵䲿넞倰岁涸ⲥ烁䏞ㄤ礵㺙䏞կ㖈絁㔿湱蟋》巊蒀靶䪮助♸巊湱餘靶翫欽荈⸓⻊玐䏞넞ծ⾝併䏞ㄤⲥ
烁䚍㥩腊㹊梡㢕勇㛇餘务汚ꆀ暟餘涸荈⸓⻊唬崵կ 

劥俒ⵄ欽䀙峸AOE禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8050翫欽䒊用♧猫皍⤑ծ䘯鸟㖑♴宐务䫒欰稇碫
倝寓厩暟涸ⴔ區倰岁կ⣘湱Ⱒ➃プ⿬罌կ 

 

㹊낉鿈ⴔ 
1.1 ⟉㐼  

䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-40D XS×2 鳕巊岹LC-
20AD XR 鳕巊岹ⰻ縨 LPGE ⽀⯋DGU-20A5×2 㖈絁膴孞纸SIL-40C XS 荈⸓鵳呋㐼SIL-16P 荈⸓
鵳呋㐼CTO-20AC 叙庛盲ⰻ縨 FCV-36AH ⼧鸑ꢎFCV-20AH 㢪縨崨騟ⴗ矿ꢎCBM-20A 禹絡䱽ⵖ
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㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.118 蒀靶䊨⡲畀կ68 猫䫒欰稇碫倝寓厩暟⴩邍⿺
㹊낉⿬侨錛邍 1կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

㔿 湱 蟋 》 叙  Oasis HLB Direct Connect HP2.1 mm I.D. × 30 mm L., 20 μm 
SPE 鳕 巊 岹  蟋》巊 A-宐蟋》巊 B-歌ꃫ 
蒀 靶 叙  Shim-pack Scepter C18-1202.1 mm I.D. × 100 mm L., 3 μm,  

P/N: 227-31014-05䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 
SPE 崨 鸟  1.5 mL/min   
姻 垷 䒭 崨 ⸓ 湱  A 湱-5 mmol/L ⛩✳ꃑ/5 mmol/L ⛩ꃑꜽ宐很巊 , B 湱-歌ꃫ/⛩臟  
餏 垷 䒭 崨 ⸓ 湱  A 湱-0.1%⛩ꃑꜽ 0.1%⛩ꃑ宐很巊 B 湱-歌ꃫ/⛩臟 
崨 鸟  0.4 mL/min 叙 庛  40˫ 
鵳 呋 ꆀ  5000 μL 峤 膴 倰 䒭  唑䏞峤膴 

 

LCMS-8050 餘靶勵⟝ 
猌 㶩 彂 ESI (+, -)  䱹 〡 歏 ⾓ 4 kV(+)-3 kV(-) 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 300˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 5.0 L/min 
DL 庛 䏞 250˫ MRM ⿬ 侨 錛邍 1 
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邍 1. MRM 唬崵⿬侨 

No. Name 
 

Ret. Time 
Precursor 

Ion m/z 
Product Ion 1* 

m/z 
Product Ion 2 

m/z 

Product Ion 1* Product Ion 2 
务俒ぜ Q1 Pre 

Bias 
CE 

Q3 Pre 
Bias 

Q1 Pre 
Bias 

CE 
Q3 Pre 

Bias 
1 Cotinine 〳剏㸌 1.92 177.3 80.1 98.1 -12 -22 -17 -13 -21 -19 
2 Sulfacetamide 熬腂ꃲꃀ 3.71 215 156 92 -25 -11 -17 -24 -22 -19 
3 Cimetidine 銯ㅔ剏♨ 5.21 253 117 159.05 -17 -17 -21 -14 -19 -17 
4 Sulfadiazine 熬腂必㊋ 6.08 251 156 92.3 -18 -15 -16 -18 -27 -10 
5 Ranitidine ꨭ㽲剏♨ 6.17 315 176 102.05 -16 -19 -20 -16 -35 -17 

6 1,7_Dimethylxanthine 
1,7-✳歌㛇랕得

ョ 
6.55 181.2 124.1 42.2 -20 -13 -19 -12 -37 -16 

7 Codeine 〳䖉㔔 7.13 300 152 165.2 -16 -55 -16 -15 -41 -14 
8 Sulfathiazole 熬腂㑞㇬ 7.35 256 156 108.1 -13 -15 -13 -13 -24 -18 
9 Sulfapyridine 熬腂ぼ㊋ 7.59 250 92.1 156 -13 -27 -19 -13 -16 -14 
10 Lincomycin 卌〳꩓稇 7.97 407.3 126.1 359.3 -20 -30 -20 -20 -20 -20 
11 Sulfamerazine 熬腂歌㛇必㊋ 8.03 265 156 92.1 -13 -18 -26 -14 -30 -10 
12 Caffeine ㄳ㉰㔔 8.2 195.05 138.25 110.2 -14 -19 -30 -13 -23 -24 
13 Thiamphenicol 歌灐꩓稇 8.27 372.8 308 228.9 -19 -21 -23 -19 -29 -16 
14 Piperndilic acid ぼㆆꃑ 8.37 304.36 286.35 215.3 -11 -20 -14 -11 -33 -23 
15 Trimethoprim 歌孻蔮孽必㊋ 8.59 291.1 230.2 123.2 -15 -24 -16 -11 -25 -13 
16 Cefotaxime 㣢㷋㑞肁 8.62 455.9 125.1 167.1 -13 -47 -25 -17 -20 -30 
17 Cefazolin 㣢㷋㇬㉆ 8.8 455 323.1 156.1 -17 -13 -29 -13 -16 -30 
18 Sulfamethoxypyridazine 熬腂歌孻ㆍ㍟ 8.86 281 92.1 156 -15 -28 -20 -14 -17 -19 
19 Sulfamethizole 熬腂歌㑞✳㇬ 8.88 271 92.1 108.1 -10 -27 -10 -14 -24 -18 
20 Enoxacin ⣜霿尪僤 9 321 303.2 232.1 -16 -24 -23 -16 -35 -17 

21 Sulfamethazine 
熬腂✳歌㛇必

㊋ 
9.02 279 186 92.1 -14 -17 -17 -14 -31 -19 

22 Oxytetracycline 㕼꩓稇 9.05 461.2 426 443.1 -13 -20 -28 -14 -17 -19 
23 Cefoxitin 㣢㷋銯♨ 9.09 445.35 215.3 339.25 -10 -20 -23 -17 -14 -17 

24 Sulfameter 
熬腂㼆歌孻必

㊋ 
9.11 281.1 92.1 156.1 -14 -23 -19 -14 -18 -26 



45 

25 Levofloxacin 䊩孻孮尪僤 9.12 362.2 318.2 261.1 -19 -20 -12 -18 -26 -19 
26 Ofloxacin 孻孮尪僤 9.14 362.2 261.1 318.2 -18 -26 -19 -19 -20 -12 
27 Norfloxacin 霿孮尪僤 9.2 320.2 302.1 231.1 -12 -20 -23 -12 -39 -25 
28 Pefloxacin 㛆孮尪僤 9.2 334.2 316.2 290.1 -17 -21 -22 -17 -19 -24 
29 Doxycycline 䔂⸂꩓稇 9.26 445 410.2 154.2 -13 -21 -16 -13 -29 -30 
30 Tetracycline 㔋梠稇 9.26 445.2 410.2 154 -13 -21 -26 -13 -29 -13 
31 Ciprofloxacin 梠⚋尪僤 9.34 332.2 314.1 231 -16 -21 -12 -17 -39 -21 
32 Danofloxacin 鴪孮尪僤 9.54 358.2 340.1 82.3 -10 -22 -17 -10 -40 -16 
33 lomefloxacin 峫繠尪僤 9.57 352.2 265 308.2 -10 -23 -19 -10 -17 -23 
34 Sulfachloropyridazine 熬腂守ㆍ㍟ 9.6 284.9 108.1 156.2 -20 -24 -21 -11 -14 -11 
35 Minocycline 碛霿梠稇 9.69 458 441.2 283.2 -11 -21 -17 -17 -46 -21 
36 Enrofloxacin 䛸霿尪僤 9.66 360.3 316.2 342.2 -18 -21 -19 -21 -25 -19 

37 Sulfamonomethoxine 
熬腂ꢂ歌孻必

㊋ 
9.68 281 156 92.1 -14 -18 -26 -14 -30 -20 

38 Sulfamethoxazole 熬腂歌䜌㇬ 9.85 254 108 156 -27 -24 -17 -12 -17 -13 
39 Demeclocycline ⿡歌㛇ꆄ꩓稇 9.87 465.1 448.1 430.1 -17 -17 -17 -18 -22 -17 
40 Florfenicol 孮薅㽲罌 9.96 374.8 240.9 340 -14 -24 -26 -20 -15 -25 
41 Gatifloxacin ⸈剏尪僤 10.12 376.2 261.2 358.45 -14 -34 -28 -14 -22 -18 

42 Sulfadoxine 
熬腂龇✳歌孻

必㊋ 
10.12 311 156 92.1 -16 -19 -13 -11 -30 -10 

43 Sarafloxacin 尪䬘尪僤 10.16 386.2 368.1 299.1 -14 -23 -18 -20 -33 -22 
44 Sulfisoxazole 熬腂䒗䜌㇬ 10.22 268 108.1 156 -10 -28 -18 -18 -13 -17 
45 Sparfloxacin ぀䋪尪僤 10.46 393 349.2 292.2 -15 -21 -26 -15 -27 -22 
46 Chlortetracycline ꆄ꩓稇 10.65 479 444.15 154 -24 -20 -20 -31 -28 -20 
47 Cinoxacin 銯霿尪僤 10.67 263.1 189 245.1 -13 -28 -19 -13 -15 -25 
48 Methacycline 歌掜㕼꩓稇 10.68 443.2 426.2 201.2 -10 -18 -21 -16 -37 -14 
49 Sulfabenzamide 薅歌ꃀ熬腂 10.69 277.1 92 156.1 -14 -27 -21 -15 -13 -29 
50 Moxifloxacin 蜒銯尪僤 10.76 402.2 384.2 358.3 -20 -23 -15 -12 -20 -14 
51 Azithromycin ꣚㣼꩓稇 11.09 749.55 591.4 158.3 -15 -35 -15 -15 -42 -15 
52 Sulfaphenazole 熬腂薅ぼ㇬ 11.18 315.1 156.1 158.1 -16 -22 -29 -16 -29 -14 
53 Oxolinic acid 䜌㌄ꃑ 11.29 262 244.1 216.1 -10 -18 -18 -13 -29 -16 
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54 Sulfadimethoxine 
熬腂ꢂ✳歌孻

必㊋ 
11.33 311 156 92.1 -16 -22 -13 -16 -31 -19 

55 Clindamycin ⯘卌꩓稇 11.33 425.3 126.1 82.3 -12 -28 -13 -12 -55 -17 

56 4_Epianhydrotetracycline 
䊵ぢ膴宐㔋梠

稇 
11.41 427 410.2 165.1 -22 -18 -16 -21 -80 -18 

57 Sulfaquinoxaline 熬腂㌄䜌㉆ 11.5 301 92.1 156 -16 -30 -10 -15 -17 -14 
58 Nalidixic acid 蟼㊋ꃑ 12.5 233.1 215.1 187 -12 -14 -23 -16 -24 -20 
59 Anhydrotetracycline 膴宐㔋梠稇 12.69 427 410.2 154.2 -12 -19 -16 -22 -28 -11 
60 flumequine 孮歌㌄ 12.77 262 202.1 244.2 -10 -33 -15 -10 -20 -18 
61 Erythromycin 紤꩓稇 13.08 734.5 158.3 83.1 -22 -32 -30 -20 -54 -16 
62 Atrazine_d5 ꣚暵䬘峸-d5 13.39 221.35 179 137 -19 -19 -27 -22 -29 -27 
63 Tylosin 岲⛙蝒稇 13.45 916.3 174.3 772.4 -22 -39 -13 -22 -32 -32 
64 Clarithromycin ⯘䬘꩓稇 14.31 748.3 158.1 590.2 -28 -29 -30 -30 -21 -30 
65 Roxithromycin 縄紤꩓稇 14.49 837.3 158.2 679.4 -20 -36 -17 -20 -23 -28 
66 Chloramphenicol 守꩓稇 10.82 320.9 152 194.1 16 16 15 16 11 11 
67 Ibuprofen 䋒峫蓷 15.37 205 161.2  10 8 16    
68 Triclocarban ♲守子棴 16.81 313 160.2 126 16 13 15 16 23 23 
69 Triclosan ♲守欰 16.82 287 35  14 8 12    

岤1. *邍爙㹁ꆀ猌㶩2. 䋒峫蓷ծ♲守欰ㄤ♲守子棴㖈餏垷䒭♴唬崵Ⱖ㸐暟餘㖈姻垷䒭♴唬崵3. 㹁ꆀ倰岁⚹ⰻ叻岁꣚暵䬘峸-d5 ⚹ⰻ叻暟4. 䊩孻孮尪僤♸孻孮尪僤ざ䎇㹁ꆀկ 

1.3 叻ⲥ很巊涸ꂁ縨 
14佅叻ⲥ很巊嫢巊餝荈㣔峸꣚㼷㝜-20˫ⲇⲏ⥂㶸կ⢪欽歌ꃫ獺ꅺꂁⵖ68猫䫒欰稇碫倝寓厩暟5 μg/mL幊ざ䊨⡲很巊-20˫ⲇⲏ⥂㶸կ》副鶣幊ざ很巊欽0.1%
歌ꃑ宐⛩臟8:2ꂁⵖⰻ叻岁吥ⲥ刼絁䊨⡲很巊罌㻋⟉㐼⾝併䏞կ》5 μg/L幊ざ䊨⡲巊欽䚃㹈襒껰宐ꂁ縨AOE吥ⲥ刼絁䊨⡲很巊罌㻋AOE⵸㢅椚涸絁䚍
ㄤꅾ㢕䚍կAOE副纸6⚡崽䏞挿涸叻ⲥ刼絁叻ⲥㅷ崽䏞ⴔⵆ⚹5.00 ng/Lծ10.0 ng/Lծ20.0 ng/Lծ50.0 ng/Lծ100 ng/Lㄤ200 ng/Lⰻ叻暟꣚暵䬘峸-d5涸⸈叻
崽䏞⚹50 ng/Lկ 
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1.4 呋ㅷ⵸㢅椚倰岁 

ꆀ》㖑♴宐呋ㅷ 20 mL⢪欽宐呋䬄応鄳縨⿺梯槴紦絶応芘鵂応呋ㅷկ鵂応た涸宐呋⢪欽渮ꃑ靈蒜 pH
⧩⚹ 2.0±0.5搬た⸈Ⰶ 10 mg ⛩✳腂㔋⛩ꃑ㔋ꛧㄤ 1.0 µl 㔐佐桧䭷爙暟很巊䶔儚㖲⺣鄳Ⰶ呋ㅷ櫕务
䖉崵կ 

岤1ծ呋ㅷ鵂応湡涸僽곫꣈㔿湱蟋》叙㜧㝱㼆✵幡惼ծ鷳僈ծ偽僈儑絈곾磜暟涸呋ㅷ〳♶鵂応կ 

2ծ⸈ EDTA 涸湡涸僽絞ざꆄ㾩꣉猌㶩꣈姺Ⱖ♸㔋梠稇碫ゎ剣㢴繿㛇ㄤ纝㛇㸽腊㔙涸湡叻暟絕ざ➢罜䲿넞 SPE 㺢꧋

佪桧կ 

2. 絕卓♸雭雿 
2.1 ⟉㐼抳併䏞罌㻋 

㖈姻餏⚙猫崨⸓湱勵⟝♴ⴔ⚙妃鵳呋罌㻋 50 μg/L 68 猫䫒欰稇碫倝寓厩暟叻ⲥ暟餘㖈 LCMS-8050
蒀靶ⴀ油䞔ⲃ錛㕃 1կ 

 

 
㕃 1. 68 猫倝寓厩叻ⲥ呋ㅷ LCMS-8050 唬崵蒀靶㕃50 μg/L姻垷䒭副餏垷䒭♴ 

⢪欽 68 猫䫒欰稇碫倝寓厩暟 5 µg/L 叻ⲥ很巊副纸罌㻋⟉㐼⾝併䏞錛㕃 2䨾剣⻊ざ暟㹁ꆀ鸑麤
S/N 㖲넞✵ 10忘駈倰岁㹁ꆀ唬ⴀꣳ銳宠կ㔋㼆䒗匬⡤鴪ⵌ㛇絁ⴔ猌1ծ熬腂歌孻ㆍ㍟ծ熬腂㼆歌孻必
㊋ծ熬腂ꢂ歌孻必㊋2ծ熬腂龇✳歌孻必㊋ծ熬腂ꢂ✳歌孻必㊋3ծ䊵ぢ膴宐㔋梠稇ծ膴宐㔋梠稇4ծ
䜌㌄ꃑծ孮歌㌄կ 

2.5 5.0 7.5 10.0 12.5 15.0min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
(x10,000,000)

10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 min

0.0

1.0

2.0

3.0

4.0
(x100,000)

80:Triclosan TIC(-)
79:Triclocarban TIC(-)(0.10)
78:Ibuprofen TIC(-)
77:Chloramphenicol TIC(-)
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Cotinine Sulfacetamide Cimetidine Sulfadiazine Ranitidine 

         
1,7_Dimethylxanthine Codeine Sulfathiazole Sulfapyridine Lincomycin 

         
Sulfamerazine Caffeine Thiamphenicol Piperndilic acid Trimethoprim 

         
Cefotaxime Cefazolin Sulfamethoxypyridazine Sulfamethizole Enoxacin 

         
Sulfamethazine Oxytetracycline Cefoxitin Sulfameter Levofloxacin 

         
Ofloxacin Norfloxacin Pefloxacin Doxycycline Tetracycline 

         

1.33e5Q 177.3000>80.1000 (+)
SN=239.22

1 2 3

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

8.59e4Q 215.0000>156.0000 (+)
SN=185.61

3 4 5

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.33e5Q 253.0000>117.0000 (+)
SN=459.14

4 5 6

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

2.39e5Q 251.0000>156.0000 (+)
SN=255.29

5 6 7

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

7.90e4Q 315.0000>176.0000 (+)
SN=116.39

5 6 7

0.0e0

2.0e4

4.0e4

6.0e4

4.31e4Q 181.2000>124.1000 (+)
SN=222.98

6 7

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

6.95e4Q 300.0000>152.0000 (+)
SN=199.66

6.0 6.5 7.0 7.5 8.0

0.0e0

2.0e4

4.0e4

6.0e4

4.44e5Q 256.0000>156.0000 (+)
SN=261.67

6 7 8

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

2.96e5Q 250.0000>92.1000 (+)
SN=545.67

7 8 9

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

5.36e5Q 407.3000>126.1000 (+)
SN=372.65

7 8 9

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

2.67e5Q 265.0000>156.0000 (+)
SN=404.67

7 8 9

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

1.75e4Q 195.0500>138.2500 (+)
SN=24.88

7 8 9

0.0e0

5.0e3

1.0e4

1.5e4

1.48e5Q 372.8000>308.0000 (+)
SN=416.12

7 8 9

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.46e5Q 304.3500>286.3500 (+)
SN=172.16

7 8 9

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

4.38e5Q 291.1000>230.2000 (+)
SN=438.67

8 9

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

1.18e5Q 455.9000>125.1000 (+)
SN=692.15

8 9 10

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

5.25e4Q 455.0000>323.1000 (+)
SN=340.27

8 9 10

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

4.43e5Q 281.0000>92.1000 (+)

SN=1007.77

SN=1301.53 SN=1334.87

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

4.66e5Q 271.0000>92.1000 (+)
SN=260.36

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

3.19e5Q 321.0000>303.2000 (+)
SN=116.97

8.0 8.5 9.0 9.5 10.0

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.91e5Q 279.0000>186.0000 (+)
SN=281.16

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

2.91e5Q 461.2000>426.0000 (+)
SN=326.58

8 9 10

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.66e4Q 445.3500>215.3000 (+)

SN=95.49

8 9 10

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

2.88e5Q 281.1000>92.1000 (+)

SN=521.62

SN=591.50

8 9 10

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

5.82e5Q 362.2000>318.2000 (+)

SN=33.07

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.12e5Q 362.2000>261.1000 (+)
SN=220.92

8 9 10

0.0e0

2.0e5

4.0e5

6.0e5

3.29e5Q 320.2000>302.1000 (+)
SN=121.41

8 9 10

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

1.77e5Q 334.2000>316.2000 (+)
SN=116.27

8 9 10

0.0e0

5.0e4

1.0e5

1.5e5

4.43e5Q 445.0000>410.2000 (+)
SN=90.91

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

3.75e5Q 445.2000>410.2000 (+)
SN=99.32

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

3.72e5Q 332.2000>314.1000 (+)
SN=232.56

8 9 10

0.0e0

1.0e5

2.0e5

3.0e5

1.63e5Q 358.2000>340.1000 (+)
SN=143.45

9 10

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.5e5

1.42e5Q 352.2000>265.0000 (+)
SN=142.71

9 10

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

3.42e5Q 284.9000>108.1000 (+)

SN=381.09

9 10

0.0e0

1.0e5

2.0e5

3.0e5

5.50e4Q 458.0000>441.2000 (+)
SN=54.65

9 10 11

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4
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Ciprofloxacin Ciprofloxacin lomefloxacin Sulfachloropyridazine Minocycline 

         
Enrofloxacin Sulfamonomethoxine Sulfamethoxazole Demeclocycline Florfenicol 

         
Gatifloxacin Sulfadoxine Sarafloxacin Sulfisoxazole Sparfloxacin 

         
Chlortetracycline Cinoxacin Methacycline Sulfabenzamide Moxifloxacin 

         
Azithromycin Sulfaphenazole Oxolinic acid Sulfadimethoxine Clindamycin 

         
4_Epianhydrotetracycline Sulfaquinoxaline Nalidixic acid Anhydrotetracycline flumequine 

         
Erythromycin Atrazine_d5 Tylosin Clarithromycin Roxithromycin 

3.10e5Q 360.3000>316.2000 (+)
SN=251.30

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

4.69e5Q 281.0000>156.0000 (+)

SN=182.24

8.5 9.0 9.5 10.0 10.5 11.0

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

2.75e5Q 254.0000>108.0000 (+)
SN=238.29

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

2.72e5Q 465.1000>448.1000 (+)
SN=42.10

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

1.68e5Q 374.8000>240.9000 (+)
SN=195.76

9 10 11

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.5e5

2.11e5Q 376.2000>261.2000 (+)
SN=338.24

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

5.94e5Q 311.0000>156.0000 (+)

SN=736.59

SN=891.14

9 10 11

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

2.63e5Q 386.2000>368.1000 (+)
SN=114.52

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

1.91e5Q 268.0000>108.1000 (+)
SN=341.29

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.32e5Q 393.0000>349.2000 (+)
SN=316.78

9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

1.68e5Q 479.0000>444.1500 (+)
SN=61.23

10 11 12

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.5e5

5.36e5Q 263.1000>189.0000 (+)
SN=168.37

10 11 12

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

3.32e5Q 443.2000>426.2000 (+)
SN=38.91

10 11 12

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

2.97e5Q 277.1000>92.0000 (+)
SN=483.36

10 11 12

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

1.63e5Q 402.2000>384.2000 (+)
SN=230.33

10 11 12

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.5e5

3.37e4Q 749.5500>591.4000 (+)
SN=424.68

10.0 10.5 11.0 11.5 12.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

3.0e4

1.86e5Q 315.1000>156.1000 (+)
SN=132.16

10 11 12

0.0e0

5.0e4

1.0e5

1.5e5

1.60e6Q 262.0000>244.1000 (+)
SN=287.48

10 11 12

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

5.19e5Q 311.0000>156.0000 (+)
SN=493.53

10.0 10.5 11.0 11.5 12.0 12.5

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

5.88e5Q 425.3000>126.1000 (+)
SN=698.36

10 11 12

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

9.38e5Q 427.0000>410.2000 (+)
SN=690.86

10 11 12

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

5.19e5Q 301.0000>92.1000 (+)

SN=377.32

11 12

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

1.89e6Q 233.1000>215.1000 (+)
SN=473.79

12 13

0.0e0

5.0e5

1.0e6

1.5e6

8.48e5Q 427.0000>410.2000 (+)
SN=375.89

12 13 14

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.43e6Q 262.0000>202.1000 (+)

SN=479.26

12 13 14

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

1.07e4Q 734.5000>158.3000 (+)
SN=45.01

12 13 14

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.0e4

2.07e5Q 221.3500>179.0000 (+)
SN=349.88

12 13 14

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

9.82e4Q 916.3000>174.3000 (+)
SN=165.85

12 13 14

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

5.59e5Q 748.3000>158.1000 (+)
SN=395.47

13 14 15

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

2.76e5Q 837.3000>158.2000 (+)
SN=601.98

14 15

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5
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Chloramphenicol Ibuprofen Triclocarban Triclosan 

㕃 2. 5 µg/L 68 猫倝寓厩叻ⲥ呋ㅷㄤⰻ叻Atrazine_d550 µg/L涸 MRM 蒀靶㕃 

2.2 AOE ♳呋絁䚍薴㔵罌㻋 
䭽撑 1.3 ꂁⵖ䧭ぐ崽䏞幊ざ叻ⲥ很巊⟄ぐ湡叻暟♸ⰻ叻崽䏞嫱⚹埇㗂叻湡叻暟油꬗獤♸ⰻ叻油꬗獤

嫱⚹紷㗂叻⟄꣚暵䬘峸-d5 ⚹ⰻ叻暟ⰻ叻岁絚ⵖ叻ⲥ刼絁䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩㖲㣐✵ 0.995
絁䚍倰玐⿺湱Ⱒ禹侨錛邍 2կ 

岤劥妃㹊낉➑㼆姻垷䒭 62 猫⻊ざ暟鵳遤 AOE 副纸罌㻋倰岁涸絁䚍薴㔵կ 
邍 2. AOE 副纸吥ⲥ刼絁⿬侨 

NO. Analytes 
RT 

min 
Linear Range 

ng/L 
Calibration Curve 

Correlation 
Coefficient 

1 Cotinine 6.05 5-200 Y = (0.0272660)X + (0.0632715) 0.9994 
2 Ranitidine 6.3 5-200 Y = (0.0574494)X + (-0.131790) 0.9997 
3 Cimetidine 6.29 5-200 Y = (0.0814581)X + (-0.214608) 0.9997 
4 Codeine 6.43 5-200 Y = (0.0478022)X + (-0.141166) 0.9994 
5 1,7_Dimethylxanthine 6.42 5-200 Y = (0.00505336)X + (0.0133455) 0.9988 
6 Lincomycin 6.47 5-200 Y = (0.238829)X + (-1.17274) 0.9977 
7 Sulfathiazole 6.58 5-200 Y = (0.122725)X + (0.310443) 0.9990 
8 Cefotaxime 6.63 5-200 Y = (0.0269097)X + (-0.0511858) 0.9999 
9 Piperndilic acid 6.48 5-200 Y = (0.0543492)X + (-0.543490) 0.9981 

10 Trimethoprim 6.54 5-200 Y = (0.223850)X + (-0.474193) 0.9996 
11 Sulfacetamide 6.49 5-200 Y = (0.0728960)X + (0.0484416) 0.9991 
12 Enoxacin 6.58 5-200 Y = (0.173644)X + (-1.59764) 0.9973 
13 Sulfadiazine 6.56 5-200 Y = (0.178137)X + (0.264585) 0.9989 
14 Caffeine 6.63 5-200 Y = (0.0173055)X + (0.0418883) 0.9997 
15 Levofloxacin 6.61 5-200 Y = (0.152439)X + (-0.756228) 0.9997 
16 Cefazolin 6.67 5-200 Y = (0.00829067)X + (-0.00149800) 0.9983 
17 Norfloxacin 6.63 5-200 Y = (0.127308)X + (-1.30080) 0.9961 
18 Sulfapyridine 6.68 5-200 Y = (0.206219)X + (-0.132238) 0.9998 
19 Ofloxacin 6.64 5-200 Y = (0.148983)X + (-0.658171) 0.9994 
20 Danofloxacin 6.69 5-200 Y = (0.0946975)X + (-0.818742) 0.9990 
21 Pefloxacin 6.6 5-200 Y = (0.115787)X + (-0.543868) 0.9994 
22 lomefloxacin 6.71 5-200 Y = (0.0329370)X + (-0.208243) 0.9985 
23 Ciprofloxacin 6.67 5-200 Y = (0.168663)X + (-1.62406) 0.9976 
24 Sulfamerazine 6.78 5-200 Y = (0.140800)X + (-0.438966) 0.9998 
25 Tetracycline 6.73 5-200 Y = (0.227635)X + (-1.31752) 0.9988 
26 Enrofloxacin 6.74 5-200 Y = (0.0495902)X + (-0.114096) 0.9980 
27 Oxytetracycline 6.68 5-200 Y = (0.113074)X + (-0.611592) 0.9984 

1.13e4Q 320.9000>152.0000 (-)
SN=628.54

9.5 10.0 10.5 11.0 11.5 12.0

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.0e4

2.69e3Q 205.0000>161.2000 (-)
SN=13.81

14 15 16

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

2.17e5Q 313.0000>160.2000 (-)
SN=341.08

16 17 18

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.85e3Q 287.0000>35.0000 (-)
SN=110.57

16 17 18

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3
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28 Doxycycline 6.77 5-200 Y = (0.285034)X + (-1.81831) 0.9974 
29 Sulfamethizole 6.84 5-200 Y = (0.114300)X + (0.187256) 0.9986 
30 Cefoxitin 6.9 5-200 Y = (0.0194618)X + (0.0488543) 0.9978 
31 Sulfameter 6.86 5-200 Y = (0.207726)X + (0.0877207) 0.9993 
32 Gatifloxacin 6.86 5-200 Y = (0.0849841)X + (-0.497339) 0.9984 
33 Sulfamethoxypyridazine 6.85 5-200 Y = (0.377864)X + (-0.0776646) 0.9998 
34 Sarafloxacin 6.9 5-200 Y = (0.178550)X + (-1.06415) 0.9994 
35 Sulfamethazine 6.9 5-200 Y = (0.240092)X + (-0.757603) 0.9996 
36 Demeclocycline 6.91 5-200 Y = (0.111922)X + (-0.187866) 0.9992 
37 Sparfloxacin 6.96 5-200 Y = (0.0983297)X + (-0.445109) 0.9987 
38 Azithromycin 7.03 5-200 Y = (0.00898615)X + (-0.0365580) 0.9962 
39 Sulfachloropyridazine 7.06 5-200 Y = (0.146153)X + (-0.104704) 0.9999 
40 Moxifloxacin 7.04 5-200 Y = (0.0975673)X + (-0.637873) 0.9992 
41 Sulfamethoxazole 7.12 5-200 Y = (0.112943)X + (-0.0322483) 0.9999 
42 Sulfamonomethoxine 6.86 5-200 Y = (0.340965)X + (-0.420869) 0.9998 
43 Sulfadimethoxine 7.18 5-200 Y = (0.201847)X + (-0.576956) 0.9998 
44 Methacycline 7.16 5-200 Y = (0.172749)X + (-0.956458) 0.9992 
45 Chlortetracycline 7.14 5-200 Y = (0.126798)X + (-0.531322) 0.9998 
46 Sulfisoxazole 7.19 5-200 Y = (0.0616994)X + (-0.0398258) 0.9997 
47 Minocycline 6.85 5-200 Y = (0.0577133)X + (-0.201744) 0.9983 
48 Cinoxacin 7.28 5-200 Y = (0.174136)X + (-0.135990) 0.9999 
49 4_Epianhydrotetracycline 7.36 5-200 Y = (0.110824)X + (-0.0497507) 0.9988 
50 Clindamycin 7.24 5-200 Y = (0.320014)X + (-1.14878) 0.9996 
51 Sulfabenzamide 7.36 5-200 Y = (0.111079)X + (-0.229649) 0.9997 
52 Oxolinic acid 7.51 5-200 Y = (0.549604)X + (-1.56725) 0.9996 
53 Sulfaquinoxaline 7.53 5-200 Y = (0.167875)X + (-0.101365) 0.9996 
54 Sulfaphenazole 7.47 5-200 Y = (0.148006)X + (-0.258409) 0.9997 
55 Sulfadoxine 7.48 5-200 Y = (0.270654)X + (-0.722342) 0.9996 
56 Erythromycin 7.86 5-200 Y = (0.00209759)X + (-0.0171887) 0.9988 
57 Tylosin 7.95 5-200 Y = (0.0870320)X + (-0.293358) 0.9977 
58 Nalidixic acid 7.98 5-200 Y = (0.485193)X + (-2.70551) 0.9981 
59 flumequine 8.09 5-200 Y = (0.677893)X + (-3.33020) 0.9984 
60 Anhydrotetracycline 7.8 5-200 Y = (0.162447)X + (-0.434661) 0.9999 
61 Clarithromycin 8.39 5-200 Y = (0.143916)X + (-0.487755) 0.9993 
62 Roxithromycin 8.42 5-200 Y = (0.0797952)X + (0.409847) 0.9972 

2.3 AOE ♳呋ꅾ㢕䚍罌㻋 
䭽撑 1.3 姿낢欽襒껰宐ꂁⵖ 50 ng/L 叻ⲥ很巊AOE 鵶絯副呋 6 妃罌㻋 AOE 副纸ⴔ區倰岁⥂殆傞

ꢂㄤ油꬗獤涸ꅾ㢕䚍կ62 猫湡叻暟餘⥂殆傞ꢂ涸 RSD 㖲㼭✵ 3%ꤑ CotinineRanitidineAzithromycin
Erythromycin 㢪Ⱖ⡮ 58 猫暟餘油꬗獤涸 RSD 㖲㼭✵ 10%㹊낉侨研邍僈ꤑ副鶣 4 猫暟餘㢪 AOE 㖈絁
⵸㢅椚倰岁涸ꅾ㢕䚍葻㥩կ 
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邍 3. ꅾ㢕䚍崵霚n=6 

NO. Analytes 
R.T. Area 

NO. Analytes 
R.T. Area 

RSD RSD RSD RSD 
% % % % 

1 Cotinine 2.79 54.49 32 Gatifloxacin 0.04 6.55 
2 Ranitidine 0.27 13.84 33 Sulfamethoxypyridazine 0.07 4.02 
3 Cimetidine 0.39 6.21 34 Sarafloxacin 0.05 7.39 
4 Codeine 0.21 3.43 35 Sulfamethazine 0.11 3.31 
5 1,7_Dimethylxanthine 0.23 7.67 36 Demeclocycline 0.13 6.92 
6 Lincomycin 0.1 5.95 37 Sparfloxacin 0.05 6.6 
7 Sulfathiazole 0.35 3.68 38 Azithromycin 0.09 13.72 
8 Cefotaxime 0.09 3.21 39 Sulfachloropyridazine 0.16 3.29 
9 Piperndilic acid 0.07 7.9 40 Moxifloxacin 0.05 10 

10 Trimethoprim 0.09 3.63 41 Sulfamethoxazole 0.23 2.54 
11 Sulfacetamide 2.16 5.74 42 Sulfamonomethoxine 0.12 8.57 
12 Enoxacin 0.06 5.51 43 Sulfadimethoxine 0.11 5.26 
13 Sulfadiazine 0.34 2.97 44 Methacycline 0.13 4.94 
14 Caffeine 0.07 7.64 45 Chlortetracycline 0.08 3.74 
15 Levofloxacin 0.05 3.29 46 Sulfisoxazole 0.41 2.41 
16 Cefazolin 0.17 7.01 47 Minocycline 0.25 5.44 
17 Norfloxacin 0.05 4.82 48 Cinoxacin 0.04 2.31 
18 Sulfapyridine 0.21 3.21 49 4_Epianhydrotetracycline 0.09 2.61 
19 Ofloxacin 0.06 2.08 50 Clindamycin 0.05 7.08 
20 Danofloxacin 0.06 4.07 51 Sulfabenzamide 0.16 2.82 
21 Pefloxacin 0.06 6.44 52 Oxolinic acid 0.03 2.84 
22 lomefloxacin 0.06 5.43 53 Sulfaquinoxaline 0.08 3.83 
23 Ciprofloxacin 0.05 5.46 54 Sulfaphenazole 0.16 4.27 
24 Sulfamerazine 0.09 5.86 55 Sulfadoxine 0.06 3.43 
25 Tetracycline 0.11 3.8 56 Erythromycin 0.25 20.96 
26 Enrofloxacin 0.05 6.34 57 Tylosin 0.07 6.77 
27 Oxytetracycline 0.03 3.12 58 Nalidixic acid 0.04 3.3 
28 Doxycycline 0.06 4.68 59 flumequine 0.02 5.45 
29 Sulfamethizole 0.13 2.01 60 Anhydrotetracycline 0.12 2.39 
30 Cefoxitin 0.13 7.41 61 Clarithromycin 0.02 7.5 
31 Sulfameter 0.15 4.93 62 Roxithromycin 0.03 4.4 

 

2.4 禹絡婎殆罌㻋Carryover 
罌㻋禹絡婎殆涸䕧ㆇ模䧭叻ⲥ刼絁剒넞崽䏞挿ⴔ區た搬たⴔ區瑟涯襒껰宐呋ㅷ务ぐ絆ⴔ➢痦 3

ꛏ瑟涯呋ㅷ䒓映ぐ絆ⴔ⿺ⰻ叻暟涸鸑麤务婎殆油油꬗獤㖲⡛✵叻ⲥ刼絁剒⡛崽䏞挿油꬗獤涸 20%邍僈
➢痦 3 ꛏ瑟涯䒓映禹絡婎殆〳鄄䙐殜կ叻ⲥ刼絁剒⡛挿♸痦 3 ꛏ瑟涯㼆嫱蒀靶㕃錛㕃 3կ 
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㕃 3. 禹絡婎殆罌㻋瑟涯呋ㅷ蒀靶㕃♳叻刼剒⡛崽䏞挿5 ng/L♴痦♲ꛏ瑟涯襒껰宐呋ㅷ 

2.5 㹊꣢呋ㅷ唬崵 
》㖑♴宐呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊副纸崵㹁կ㹊꣢呋ㅷ唬崵絕卓㥵㕃 4 䨾爙կ羟㖑♴宐㹊꣢呋ㅷ务

唬ⴀ Cotinineծ1,7_DimethylxanthineծOxolinicacid ㄤ Caffeine崽䏞ⴔⵆ⚹ 2.50ծ1.29ծ14.74 ㄤ 11.64 
ng/Lկ 

 
Cotinine 1,7_Dimethylxanthine Oxolinicacid Caffeine 

㕃 4. 羟㖑♴宐㹊꣢呋ㅷ唬崵蒀靶㕃 

3. 絕雿 

劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050䒊用♧猫皍⤑ծ䘯鸟涸㖑♴宐务 68 猫䫒欰
稇碫倝寓厩暟㖈絁ⴔ區倰岁㼆㢴溁口㢴碫㘗梠㞯宐⡤䒓㾝㖈絁唬崵㼆梠㞯宐⡤务㢴猫䫒欰稇碫倝寓厩
暟鵳遤✫ⴔ區կ 

 

5.0 6.0 7.0 8.0 9.0 min
0.0

1.0

2.0

3.0

4.0

5.0(x100,000)

5.0 6.0 7.0 8.0 9.0 min
0.0

1.0

2.0

3.0

4.0

5.0(x100,000)

5.0 7.5

0

5000

10000 2:177.30>98.10(+)
2:177.30>80.10(+)

5.0 7.5

0

500

1000

1500 6:181.20>42.20(+)
6:181.20>124.10(+)

7.56.0

0

250000

500000

750000 61:262.00>216.10(+)
61:262.00>244.10(+)

7.55.2

0

10000

20000 17:195.05>110.20(+)
17:195.05>138.25(+)
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AOE-LC-MSMS 翫欽ⴔ區껏欽宐⚥ 9 猫⿽ꂛ碫⻊ざ暟 
䶰 銳劥俒ⵄ欽䀙峸㣐⡤獤Ⰼ荈⸓㖈絁㔿湱蟋》 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽䒊用✫
껏欽宐务 9 猫⿽ꂛ碫⻊ざ暟涸ⴔ區倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 15 min ⰻ模䧭副
呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կⵄ欽㣐⡤獤鵳呋㣐㣐䲿넞ぐ湡叻暟涸㹁ꆀꣳ劥倰岁⢪欽ず⡙稇叻雵涸ⰻ叻岁
㹁ꆀ湡叻暟餘欽✵吥姻㖈絁㔿湱蟋》鵂玐涸㛇餘佪䎾9 猫⿽ꂛ碫⻊ざ暟㹁ꆀꣳ㖲〳鴪ⵌ 1 ng/Lկ㖈
1~200 ng/L 絁䚍薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩⡛务넞♲⚡崽䏞ꅾ㢕䚍葻㥩⡛务넞♲⚡崽䏞宐䎂⸈叻㹊낉罌㻋
㔐佐桧ぐ絆ⴔ涸㔐佐桧㖈 89.0~118.7%⛓ꢂ倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒AOE 禹絡  㖈絁㔿湱蟋》  ⿽ꂛ碫  껏欽宐 
 

䪮助暵挿 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐կ 
 ꅷ欽㣐⡤獤鵳呋9 猫⿽ꂛ碫⻊ざ暟涸㹁ꆀꣳ㖲〳鴪ⵌ 1 ng/Lկ 
 

⿽ꂛ碫⻊ざ暟Bisphenol compoundsBPs僽䭷♧碫Ⱘ剣⚙⚡繿薅㛇絕匬涸暟餘呏研繿薅㛇ㄤ
焫咕副》去㛇♶ず⿶〳ⴔ⚹♶ず涸碫⡃暟僽ざ䧭넞ⴔ㶩勞俱涸ꅾ銳⾲勞俱⛓♧կ䌢錛涸⿽ꂛ碫⻊ざ暟⚺
銳⺫䭍⿽ꂛ Aծ⿽ꂛ Bծ⿽ꂛ F ⟄⿺⿽ꂛ AF 瘝⚺銳䎾欽✵㝕俱ⵖㅷծ굹ㅷ⺫鄳ծ껏欽宐幑⸈⵫ծ嵳됮瘝
倰꬗կ㣐ꆀ涸灇瑕〄梡⿽ꂛ碫⻊ざ暟鸑鵂暟椚鴲獴ծ⻊㷖鴲獴ծ欰暟鴲獴鸀䖈⤀Ⰶ➃碫ㄤ⸓暟⡤ⰻ欨
荛㖈帿嵳㇄✌⸓暟⡤ⰻ⛲唬崵ⵌ✫霪暟餘➢罜䕧ㆇ✫纸⡤涸欰婤禹絡ծ牟絑禹絡ծ嶊⻊禹絡ծ䗱過盗禹
絡ծ遤⚹ծ〄肫ㄤ去靧䚍氬氻涸〄欰〄㾝㔔姼⿽ꂛ碫⻊ざ暟䒸饰✫刿㢴涸Ⱒ岤կ 

歋✵껏欽宐务⿽ꂛ碫⻊ざ暟ゎꆀ鸑䌢鳅⡛꨽銳ꅷ欽巊巊蟋》ծ㔿湱蟋》ㄤ㔿湱䗎蟋》瘝⵸㢅椚倰岁
㼆㣐ꆀ宐呋鵳遤䲿》㺢꧋ㄤⲙ⻊乼⡲鵂玐㢕勇ꅾ㢕䚍䊵署餩傞ꢂꟋկ 

劥俒⢪欽䀙峸㣐⡤獤Ⰼ荈⸓㖈絁㔿湱蟋》 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶翫欽䒊用✫♧猫〳⟄ⲥ烁崵㹁
껏欽宐务⿽ꂛ碫⻊ざ暟涸倰岁霪倰岁乼⡲皍⤑呋ㅷ〫꨽鵂応⽰〳副纸ⴔ區〳⣘湱Ⱒⴔ區➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 AOE ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R×2 
鳕 巊 岹  LC-20AD XR×2 荈⸓鵳呋㐼 SIL-20AC HT 
叙 庛 盲  CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕巊岹 LC-20AD 鳕巊岹 

ⰻ縨 LPGE ⽀⯋ 
AOE 鵳呋㐼 SIL-16P 荈⸓鵳呋㐼 蒀靶䊨⡲畀 LabSolutions Ver. 5.120 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
巊湱蒀靶勵⟝ 

㔿 湱 蟋 》 叙 Oasis HLB Direct Connect HP2.1 mm I.D. × 30 mm L., 20 μm 
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SPE 鳕 巊 岹 蟋》巊 A-宐很巊蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫv/v/v,1/1/1㖈絁㔿湱蟋
》勵⟝錛邍 1 

蒀 靶 叙 Shim-pack GIST-HP C18-AQ50 mm×2.1 mm I.D., 1.9 μm,  
P/N:227-30807-01䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 

ⴔ 區 岹 A 湱-0.05%孽宐 B 湱-歌ꃫ 叙  庛  50 ˫ 
ⴔ 區 崨 鸟 0.3 mL/min 鵳 呋 ꆀ  4000 μL 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 20%峤膴玐䎸錛邍 2 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 蟋》巊 A% 蟋》巊 B% 崨鸟mL/min 
0.01 100.0 0.0 3.0 
5.10 0.0 100.0 3.0 
8.00 100.0 0 3.0 

12.00 100.0 0 3.0 
12.10 100.0 0 0.1 

邍 2. 唑䏞峤膴勵⟝ 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

5.00 岹 B Conc 20 
7.00 岹 B Conc 80 
8.00 岹 B Conc 90 
9.00 岹 B Conc 100 

12.00 岹 B Conc 100 
12.10 岹 B Conc 20 
15.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(-)  䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min DL 庛 䏞 250 ˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min ⸈掚垷㗌庛䏞 400 ˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䱹 〡 歏 ⾓ -3.5 kV  
䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) MRM ⿬ 侨 錛邍3 

邍 3. MRM ⿬侨 

䎸尼 务俒ぜ獦 皍獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 pre

V 
CE 

Q3 Pre
V 

1 ⿽ꂛ A BPA 80-05-7 227.30  
212.15* 16.0 19.0 21.0 
133.10 17.0 26.0 14.0 

2 ⿽ꂛ AF BPAF 1478-61-1 335.15  
265.05* 12.0 23.0 18.0 
197.15 13.0 36.0 20.0 

3 ⿽ꂛ AP BPAP 1571-75-1 289.25  
274.15* 30.0 21.0 28.0 
211.20 14.0 26.0 14.0 
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4 ⿽ꂛ F BPF 620-92-8 199.20 
105.15* 14.0 21.0 11.0 

93.15 13.0 22.0 17.0 

5 ⿽ꂛ B BPB 77-40-7 241.05 
212.10* 29.0 20.0 22.0 
226.30 12.0 19.0 10.0 

6 ⿽ꂛ S BPS 80-09-1 249.10 
108.05* 12.0 26.0 21.0 

92.05 12.0 36.0 17.0 

7 ⿽ꂛ Z BPZ 843-55-0 267.25 
223.20* 10.0 31.0 25.0 
145.10 10.0 37.0 15.0 

8 ⿽ꂛ E BPE 2081-08-5 213.25 
198.20* 16.0 19.0 20.0 
195.15 16.0 43.0 21.0 

9 ⿽ꂛ C BPC 79-97-0 255.35 
147.20* 13.0 29.0 15.0 
240.15 10.0 19.0 11.0 

10 ⿽ꂛ A ⰻ叻 13C12-BPA ˋ 239.25 224.20* 17.0 19.0 10.0 
11 ⿽ꂛ B ⰻ叻 13C12-BPB ˋ 253.20 224.25* 10.0 18.0 11.0 
12 ⿽ꂛ F ⰻ叻 13C12-BPF ˋ 211.30 99.10* 10.0 22.0 10.0 
13 ⿽ꂛ S ⰻ叻 13C12-BPS ˋ 261.15 114.10* 20.0 30.0 20.0 

岤*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷ⵸㢅椚倰岁 
》 0.22 μm 応芘鵂応た涸껏欽宐呋ㅷ 10 mL⸈Ⰶ 100 μL 1%孽宐很巊10 μL ⰻ叻䊨⡲很巊Ⱖ务

13C12-BPA, 13C12-BPB, 13C12-BPF ㄤ 13C12-BPS 崽䏞⚹ 50 μg/L鄳Ⰶ呋ㅷ櫕务䖉崵կ 

1.4 吥ⲥ刼絁涸ⵖ㢊 
ⴔⵆ》9猫⿽ꂛ碫⻊ざ暟叻ⲥ很巊欽歌ꃫ獺ꅺꂁⵖ䧭5 μg/mL幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂

㶸կ》幊ざ䊨⡲巊欽歌ꃫ鷶紩獺ꅺꂁⵖ叻ⲥ䊨⡲巊崽䏞ⴔⵆ⚹1ծ2ծ5ծ10ծ20ծ50ծ100ㄤ200 μg/Lկ 
ⲥ烁獴》10 mL馄紱宐⸈Ⰶ100 μL 1%孽宐很巊10 μLⰻ叻䊨⡲很巊ㄤ10 μL副鶣叻ⲥ䊨⡲很巊ꂁ

ⵖ吥ⲥ刼絁很巊崽䏞ⴔⵆ⚹1ծ2ծ5ծ10ծ20ծ50ծ100ㄤ200 ng/L䖉副纸ⴔ區կ 
 

2. 絕卓♸雭雿 
2.1 㹁ꆀꣳ很巊MRM蒀靶㕃 

䭽1.2务涸ⴔ區勵⟝鵳遤崵㹁1 ng/L涸吥ⲥ刼絁很巊务9猫⿽ꂛ碫⻊ざ暟涸S/N㖲㣐✵10⾝併䏞葻
㥩痗ざ㹁ꆀ銳宠կぐ⻊ざ暟涸MRM蒀靶㕃㥵♴㕃1䨾爙կ 

BPA BPAF BPAP 

7.58e3Q 227.30>212.15 (-)

RT=9.160
SN=86.03

8.5 9.0 9.5 10.0

2.5e3

5.0e3

7.5e3

1.0e4

1.3e4

1.22e5Q 335.15>265.05 (-)
RT=9.282
SN=424.63

6 8 10 12

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

5.98e3Q 289.25>274.15 (-)
RT=9.445
SN=402.23

6 8 10 12

0.0e0

2.0e3

4.0e3
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BPF BPB BPS 

BPZ BPE BPC 
㕃 1. 9 猫⿽ꂛ碫⻊ざ暟㹁ꆀꣳ很巊 MRM 蒀靶㕃 (1 ng/L  

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⚹ 1~200 ng/L絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999ⲥ烁䏞㖈
89.8%~115.4%⛓ꢂ湱Ⱒ禹侨瘝⿬侨錛邍 4կ 

邍 4. 9 猫⿽ꂛ碫⻊ざ暟吥ⲥ刼絁⥌䜂 

䎸尼 ⻊ざ暟 湱Ⱒ禹侨 R ⲥ烁䏞% ⰻ叻暟 

1 BPA 0.9998 96.1~104.9 13C12-BPA 

2 BPAF 0.9993 92.5~105.8 13C12-BPB 

3 BPAP 0.9998 92.5~108.7 13C12-BPB 

4 BPF 0.9997 95.1~110.1 13C12-BPF 

5 BPB 0.9998 93.6~104.9 13C12-BPB 

6 BPS 0.9995 93.6~111.6 13C12-BPS 

7 BPZ 0.9995 91.1~109.6 13C12-BPB 

8 BPE 0.9995 89.8~115.4 13C12-BPF 

9 BPC 0.9992 90.4~110.5 13C12-BPB 

2.3 礵㺙䏞㹊낉 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁鷥䭊⡛务넞♲⚡崽䏞幊ざ䊨⡲巊ⴔⵆ鵶絯鵳呋崵㹁 4 妃罌㻋⟉㐼

涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㥵邍 5 䨾爙RSD%ⴔⵆ㖈 0.05%~0.28%ㄤ 0.31%~7.58%⛓
ꢂ㹊낉絕卓邍僈霪ⴔ區倰岁Ⱘ剣葻㥩涸礵㺙䏞կ 

 
 

5.89e2Q 199.20>105.15 (-)
RT=8.921
SN=19.26

6 8 10 12

0.0e0

2.0e2

4.0e2

2.82e3Q 241.05>212.10 (-)
RT=9.326
SN=69.73

6 8 10 12

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

1.34e4Q 249.10>108.05 (-)
RT=6.541
SN=106.57

6 7

0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

1.3e4

2.24e3Q 267.25>223.20 (-)

RT=9.526
SN=25.43

9.0 9.5 10.0

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

3.44e3Q 213.25>198.20 (-)

RT=9.075
SN=63.39

6 8 10 12

0.0e0

2.0e3

4.0e3

6.0e3

7.69e2Q 255.35>147.20 (-)

RT=9.472
SN=10.26

6 8 10 12

0.0e0

5.0e2

1.0e3

1.5e3
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邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=4) 

䎸尼 ぜ獦 
⡛崽䏞(2 ng/L) 务崽䏞(50 ng/L) 넞崽䏞(200 ng/L) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

1 BPA 0.22 5.00 0.07 1.53 0.13 0.96 
2 BPAF 0.24 1.42 0.06 1.04 0.15 1.25 
3 BPAP 0.24 2.45 0.05 1.22 0.16 2.38 
4 BPF 0.28 2.82 0.15 2.77 0.07 1.89 
5 BPB 0.25 7.58 0.07 1.26 0.14 3.50 
6 BPS 0.18 3.53 0.05 2.02 0.18 1.82 
7 BPZ 0.23 4.98 0.06 2.08 0.17 2.49 
8 BPE 0.22 4.26 0.06 1.42 0.13 0.31 
9 BPC 0.27 5.65 0.06 5.74 0.15 1.80 

2.4 ⸈叻㔐佐桧㹊낉 
》껏欽宐呋ㅷ⸈Ⰶ 9 猫⿽ꂛ碫⻊ざ暟幊ざ䊨⡲巊䭽撑 1.3 㢅椚䖤ⵌ崽䏞⚹ 2ծ50 ㄤ 200 ng/L 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 6 䨾爙㔐佐桧㖈
89.0~118.7%⛓ꢂRSD%㖈 0.91~5.39%⛓ꢂկ 

邍 6. ⸈叻㔐佐桧絕卓(n=3) 

䎸尼 ぜ獦 
⸈叻崽䏞(2 ng/L) ⸈叻崽䏞(50 ng/L) ⸈叻崽䏞(200 ng/L) 

㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 
1 BPA 106.6 5.07 102.1 1.22 97.9 3.09 
2 BPAF 90.9 3.91 101.6 1.42 109.5 0.95 
3 BPAP 107.2 2.39 98.1 1.41 107.7 1.36 
4 BPF 110.7 4.49 105.2 2.17 104.6 3.34 
5 BPB 101.5 4.14 104.4 0.91 106.6 1.36 
6 BPS 104.1 1.56 97.6 1.15 99.4 1.33 
7 BPZ 94.1 5.39 91.9 2.67 102.1 2.37 
8 BPE 102.1 5.25 103.5 1.79 103.5 1.60 
9 BPC 118.7 2.61 89.0 4.02 96.4 1.34 

3. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝併

䏞涸껏欽宐务⿽ꂛ碫⻊ざ暟涸唬崵倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ䒊用吥ⲥ刼絁ぐ絆ⴔ絁䚍湱Ⱒ䚍葻㥩
絁䚍薴㔵⚹ 1~200 ng/L湱Ⱒ禹侨㖲㣐✵ 0.999㖈♲⚡崽䏞宐䎂涸倰岁낉霆㹊낉务⥂殆傞ꢂㄤ油꬗獤
ꅾ㢕䚍葻㥩⸈叻㔐佐㹊낉务ぐ暟餘㔐佐桧㖈 89.0~118.7%⛓ꢂ倰岁ⲥ烁〳ꬑ〳⟄⚹껏欽宐务⿽ꂛ
碫⻊ざ暟唬崵䲿⣘䖎㥩涸⿬罌կ 
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AOE-LC-MSMS 翫欽唬崵껏欽宐⚥ 7 猫ⱚ蚋婎殆EPA543 

䶰 銳劥㹊낉⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8050 翫欽䒊用✫껏欽宐务♫猫ⱚ蚋婎殆涸唬崵倰岁կ劥俒⿬罌
EPA543 倰岁ꅷ欽 MRM 港崵䒊用✫ 7 猫ⱚ蚋涸唬崵倰岁կ劥倰岁鵳呋⡤獤⚹ 2 mL絁䚍湱Ⱒ䚍葻㥩
湱Ⱒ禹侨㖲㣐✵ 0.995կ⚙⚡崽䏞副⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍葻㥩湱㼆叻ⲥ⨊䊵RSD%ⴔⵆ㖈
0.03%-0.08%ㄤ 2.13%-7.85%⛓ꢂկ呋ㅷ涸⸈叻㔐佐桧㖈 80%-130%⛓ꢂ〳ꬑ䚍葻㥩կ 

Ⱒꝶ霒㖈絁 SPE  㣐⡤獤鵳呋  LCMSMS  ⱚ蚋  껏欽宐  EPA543 
 

䪮助暵挿 
 ꅷ欽㖈絁 SPE 禹絡ⴔ區倰岁忘駈 EPA543 岁錞銳宠կ 
 7 猫湡叻ⴔ區暟倰岁㷖⿬侨葻㥩倰岁〳ꬑ䚍넞կ 
 

ꥥ满梡去䊨⚌涸〄㾝㖑邍宐⡤务剣纸暟涸寓厩傈馋⚚ꅾ溶絑䒸饰ぐ紩筛䏎涸䎛岌ꅾ錠կ梠㞯务剣
纸寓厩暟猫碫籖㢴罜⚂ゎꆀ匧⡛湱✽⡲欽た涸䞔ⲃ太刿⚹㢕勇㔔姼銳宠ꅷ》⾝併䏞넞ծⲥ烁䏞넞ծ
ꅾ梡䚍ㄤ鷥䭊䚍㥩涸䩛媯㼆梠㞯务涸剣纸寓厩暟⨞ⴀⲥ烁䘯鸟涸㹁䚍ㄤ㹁ꆀ涸唬崵⟄忘駈ぐ고岁錞銳宠կ 

ꥥ满梡去ⱚ⚌涸〄㾝ⱚ❡ㅷ涸欰❡鵂玐务馊勻馊㢴涸䎾欽ⵌ㣐ꆀ涸ⱚ蚋կ㖈䧮㕂ⱚ❡ㅷ欰❡鵂玐
务ⱚ蚋涸⢪欽ꆀ⛲㾀넞♶♴鵯❈ⱚ蚋涸䎛岌⢪欽♶➑鸣䧭梠㞯涸⚚ꅾ寓厩ず傞㼆➃⡤⨴䐀鸣䧭⽭㹲կ 

劥俒⢪欽䀙峸 AOE 禹絡ㄤ LCMS-8050 翫欽禹絡䒊用✫껏欽宐务♫猫ⱚ蚋婎殆涸唬崵倰岁կ㖈絁 SPE
涸⢪欽㣐䌴䲿넞巊⡤呋ㅷ鵳呋ꆀⲸ㼱✫⵸㢅椚姿낢կ霪禹絡翫欽㼜呋ㅷ㺢꧋ծ湡叻暟ⴔ猌ㄤ餘靶唬崵♧
⡤⻊ծ荈⸓⻊Ⲹ㼱➃⚹霴䊵⥂霆絕卓珘㹁䚍կず傞綫瀊✫呋ㅷ⵸㢅椚傞ꢂ䲿넞✫ⴔ區佪桧կ

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

LC-30AD×2崨⸓湱鳕巊岹LC-20ADꂁ剣⡛⾓唑䏞⽀⯋SPE 鳕巊岹SIL-30ACUHPLC 荈⸓
鵳呋㐼SIL-16P㣐⡤獤鵳呋荈⸓鵳呋㐼CTO-20AC叙庛盲ꂁ넞⾓⼧鸑ꢎCBM-20A禹絡䱽ⵖ
㐼LCMS-8050(♲ꅾ㔋匧勍餘靶⟉ꂁ ESI 歏猌彂)LabSolutions Ver5.91蒀靶䊨⡲畀կ 

1.2 呋ㅷ⥌䜂 
叻ⲥ很巊ⴔⵆ獦》 3-繿㛇ト废⚸ծ薅絁熧❇灐ծ薅絁熧灐ծ薅絁熧ծ䧥㇬ꃫծ赈ꃀ胀磋劣欽⛩臟ꂁ

ⵖ䧭 1 mg/L 涸嫢巊㢊欽㖑侔熧很巊⪰㢊巊⚹ 100 mg/Lկ》嫢巊鷓ꆀ欽⛩臟ꂁⵖ崽䏞㖈 0.4-1.0 μg/L
幊叻䊨⡲很巊㢊欽կⲥ烁獦》抣㢴㪭-d3ծ㖑侔熧-d14ծト废⚸-d3 㔿⡤磋劣欽⛩臟ꂁⵖ⽀叻嫢巊㢊欽
ⲥ烁獴》嫢巊鷓ꆀ欽⛩臟ꂁⵖ崽䏞㖈 0.32-0.8 μg/L 幊叻䊨⡲很巊㢊欽կ 

呋ㅷⵖ㢊껏欽宐呋ㅷ》宐た⸈Ⰶ 2.0 g/L 䫒㗁過ꃑծ7.75 g/L Trizma 綕Ȿ很巊ㄤ 200 mg/L 守⛩ꃀ
腂欽✵꣈姺湡叻ⴔ區暟欰暟꣭鍒鵂梯槴紦絶応芘㢊欽կ 

1.3 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

幡 峤 巊 A-20 mM ⛩ꃑꜽ宐很巊B-⛩臟 
崨 鸟 2 mL/min 
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鵳 呋 ꆀ 2 mL 

邍 1. SPE 傞ꢂ玐䎸 

Time(min) Module Command Value 
0 Pumps Pump C Flow 2 
0 Pumps SV(Pump C) A 

4.00 Pumps SV(Pump C) B 
4.00 Pumps Pump C Flow 2 
4.01 Pumps Pump C Flow 4 
6.00 Pumps SV(Pump C) A 

11.00 Pumps Pump C Flow 4 

蒀靶勵⟝UHPLC 
蒀 靶 叙 InertSustain AQ-C18 (2.10 mm I.D.×50 mm L., 1.9 μm) 
崨 ⸓ 湱 A 湱-20 mM ⛩ꃑꜽ宐很巊B 湱-⛩臟 
崨 鸟 0.4 mL/min 
叙 庛 40˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%傞ꢂ玐䎸錛邍 2կ 

邍 2. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
4.00 Pumps Pump B Conc. 10 
4.10 Pumps Pump B Conc. 10 
9.00 Pumps Pump B Conc. 95 
9.10 Pumps Pump B Conc. 95 
9.11 Pumps Pump B Conc. 10 

11.00 Controller Stop  

岤4.0 min ⼧鸑ꢎⴗ矿ⴔ區䒓映 
餘靶勵⟝ 

猌 㶩 彂 ESI (+) ㌂ ꨺ ꛏ ⡙ 縨 +3 mm 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
DL 庛 䏞 200˫ MRM ⿬ 侨 錛邍 3 

 
邍 3. MRM ⿬侨 

N
o. 

ぜ獦 薉俒ぜ獦 CAS No. 
⵸⡤猌

㶩 
❡暟猌

㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 
3-繿㛇ト废

⚸ 
3-Hydroxycarbofuran 92-87-5 

238.15 163.15* -12.0 -15.0 -15.0 
238.15 181.20 -12.0 -12.0 -17.0 

2 薅絁熧❇灐 
Fenamiphos 

sulfoxide 
31972-43-7 

320.15 233.05* -16.0 -25.0 -22.0 
320.15 292.20 -16.0 -16.0 -29.0 
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3 薅腂熧灐 Fenamiphos sulfone 31972-44-8 
336.15 266.10* -10.0 -19.0 -29.0 
336.15 188.10 -10.0 -28.0 -21.0 

4 薅絁熧 Fenamiphos 22224-92-6 
304.20 217.05* -15.0 -23.0 -21.0 
304.20 202.10 -15.0 -35.0 -20.0 

5 䧥㇬ꃫ Tebuconazole 107534-96-3 
308.25 70.10* -15.0 -23.0 -11.0 
308.25 125.05 -15.0 -33.0 -20.0 

6 赈ꃀ胀 Tebufenozide 112410-23-8 
353.25 133.20* -13.0 -21.0 -18.0 
353.25 297.25 -10.0 -8.0 -29.0 

7 㖑侔熧 Bensulide 741-58-2 
398.15 314.00* -20.0 -12.0 -20.0 
398.15 158.10 -20.0 -23.0 -29.0 

8 ト废⚸-d3 Carbofuran-d3 - 
225.10 165.10 -11.0 -13.0 -29.0 
225.10 123.05 -11.0 -22.0 -22.0 

9 抣㢴㪭-d3 Methomyl-d3 - 
166.00 88.10 -18.0 -10.0 -15.0 
166.00 106.10 -18.0 -12.0 -20.0 

10 㖑侔熧-d14 Bensulide-d14 - 
412.20 315.90 -20.0 -13.0 -22.0 
412.20 141.00 -12.0 -35.0 -28.0 

*邍爙㹁ꆀ猌㶩 

 

2. 絕卓♸雭雿 
2.1 蒀靶㕃 

 
㕃 1. 7 猫ⱚ蚋㖈馄紱宐务蒀靶㕃3-繿㛇ト废⚸ծ薅絁熧灐ծ㖑侔熧ծ 

薅絁熧❇灐 100 ng/L; 薅絁熧ծ䧥㇬ꃫծ赈ꃀ胀 40 ng/L 

2.2 ꅾ㢕䚍 
》崽䏞⚹ 2.0-5.0 ng/L 很巊ㄤ 20.0-50.0 ng/L 很巊䎂遤鵳呋 6 ꛏ雦皾湡叻⻊ざ暟涸油꬗獤ㄤ⥂殆傞

ꢂ湱㼆叻ⲥ⨊䊵RSD%㥵邍 4 䨾爙կⴔ區絕卓邍僈⚙⚡崽䏞♴⚙猫湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤
涸湱㼆ⲥ⨊䊵㖈 0.02։0.08%ㄤ 2.80։5.94%⛓ꢂ⟉㐼ꅾ㢕䚍葻㥩կ 
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邍 4. ⟉㐼ꅾ㢕䚍罌㻋絕卓n=6 

Analyte 
Conc. Level 1/% Conc. Level 2/% 

Conc. R.T. Area Conc. R.T. Area 
3-Hydroxycarbofuran 5 0.07 5.87 50 0.04 4.42 
Fenamiphos sulfoxide 5 0.08 3.67 50 0.03 4.42 
Fenamiphos sulfone 5 0.06 3.95 50 0.04 3.03 

Fenamiphos 2 0.07 2.13 20 0.05 3.15 
Tebuconazole 2 0.07 3.67 20 0.04 3.19 
Tebufenozide 2 0.05 2.29 20 0.03 2.67 

Bensulide 5 0.05 7.85 50 0.05 6.04 

2.3 絁䚍刼絁 
ꂁⵖ叻ⲥ刼絁ⰻ叻抣㢴㪭-d3ծ㖑侔熧-d14 崽䏞⚹ 80 ng/Lト废⚸-d3 崽䏞⚹ 32 ng/Lկ3-繿㛇ト废

⚸3-Hydroxycarbofuranծ薅絁熧❇灐Fenamiphos sulfoxideծ薅腂熧灐Fenamiphos sulfoneծ
㖑 侔 熧 Bensulide 崽 䏞 ⚹ 2.0 ng/L, 5.0 ng/L, 10 ng/L, 20 ng/L, 50 ng/L ㄤ 100 ng/L 薅 絁 熧
Fenamiphosծ䧥㇬ꃫTebuconazoleծ赈ꃀ胀Tebufenozide崽䏞⚹ 0.8 ng/L, 2 ng/L, 4 ng/L, 8 
ng/L, 20 ng/L ㄤ 40 ng/L⿽叙❜剏鵳呋崵霚叻ⲥ刼絁կ 

邍 5. 絁䚍刼絁ㄤ唬ⴀꣳ 

Analyte 
Linear range 

(ng/L) 
Linear equation 

Correlation 
coefficient (r) 

Accuracy 
(%) 

3-Hydroxycarbofuran 2.00-100 Y = (0.00112044)X + (-0.000550424) 0.9993 89.6-107.2 
Fenamiphos sulfoxide 2.00-100 Y = (0.00603660)X + (0.000549186) 0.9992 90.7-105.5 
Fenamiphos sulfone 2.00-100 Y = (0.00259273)X + (-0.000644612) 0.9986 88.2-115.9 

Fenamiphos 0.80-40.0 Y = (0.0280999)X + (-0.000451548) 0.9999 89.6-111.9 
Tebuconazole 0.80-40.0 Y = (0.00347445)X + (0.000546394) 0.9993 84.5-118.9 
Tebufenozide 0.80-40.0 Y = (0.0891728)X + (0.000239535) 0.9964 84.0-114.4 

Bensulide 2.00-100 Y = (0.0169713)X + (-0.00345877) 0.9994 94.8-105.4 

2.4 唬ⴀꣳ 
⿬罌 EPA543 唬ⴀꣳDL雦皾倰岁㼜叻ⲥ刼絁剒⡛挿鵶絯ꅾ㢕鵳呋 7 妃雦皾 7 妃鵳呋涸崽䏞⨊

䊵䭽撑♴꬗Ⱆ䒭雦皾唬ⴀꣳկ叻ⲥ刼絁ㄤ唬ⴀꣳ㥵邍 6 䨾爙劥倰岁涸唬ⴀꣳ忘駈 EPA543 銳宠կ 
DL=t(n-1,0.99)*S 

DLˋ倰岁唬ⴀꣳ 
t(n-1,0.99)ˋ荈歋䏞⚹ n-1縨⥌䏞⚹ 99%僽涸 t ⴔ䋒n=7 傞霪⧩⚹ 3.143 
Sˋn 妃䎂遤崵㹁涸叻ⲥ⨊䊵կ 
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邍 6. 倰岁唬ⴀꣳ 

Analyte 
DL(ng/L) 

This article EPA543 
3-Hydroxycarbofuran 0.47 0.99 
Fenamiphos sulfoxide 0.35 0.60 
Fenamiphos sulfone 0.45 0.63 

Fenamiphos 0.13 0.13 
Tebuconazole 0.16 0.47 
Tebufenozide 0.20 0.26 

Bensulide 0.40 0.64 

2.5 ⸈叻㔐佐 
》咱鄳껏欽宐ㄤ荈勻宐呋ㅷ⸈Ⰶ叻ⲥ很巊⢪呋ㅷ很巊崽䏞⚹ 2.0-5.0 ng/L ㄤ 20.0-50.0 ng/L鵳呋崵

霚䎇雦皾ꅾ㢕䚍ㄤ⸈叻㔐佐桧կ絕卓㥵邍 7 ㄤ邍 8 䨾爙7 猫ⱚ蚋⸈叻㔐佐桧㖲㖈 70%-130%⛓ꢂկ 
邍 7. 咱鄳껏欽宐呋ㅷ务⸈叻㔐佐桧n=6 

Analyte 
Added to 
sample 
(ng/L) 

Mean measured 
concentration 

(ng/L) 

Intra-assay 
RSD% 

Extraction 
recovery% 

3-Hydroxycarbofuran 
5 5.490 9.06 109.8 

50 54.73 6.49 109.5 

Fenamiphos sulfoxide 
5 4.631 5.79 92.6 

50 48.20 3.93 96.4 

Fenamiphos sulfone 
5 5.105 5.49 102.1 

50 50.69 8.23 101.4 

Fenamiphos 
2 2.486 8.17 124.3 

20 24.82 8.33 124.1 

Tebuconazole 
2 2.136 6.87 106.8 

20 23.16 6.95 115.8 

Tebuconazole 
2 2.100 7.77 105.0 

20 19.10 8.21 95.4 

Bensulide 
5 4.514 7.93 90.3 

50 44.44 5.33 88.9 

邍 8. 荈勻宐呋ㅷ务⸈叻㔐佐桧n=6 

Analyte 
Added to 
sample 
(ng/L) 

Mean measured 
concentration 

(ng/L) 

Intra-assay 
RSD% 

Extraction 
recovery% 

3-Hydroxycarbofuran 
5 5.550 5.24 111.0 

50 54.77 7.81 109.5 

Fenamiphos 
sulfoxide 

5 4.513 8.82 90.3 

50 46.64 7.49 93.3 

Fenamiphos sulfone 
5 5.666 9.24 113.3 

50 60.48 6.33 121.0 
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Fenamiphos 
2 2.215 9.67 110.7 

20 22.01 8.39 110.1 

Tebuconazole 
2 2.273 6.02 113.7 

20 25.81 7.08 129.1 

Tebuconazole 
2 2.082 8.52 104.0 

20 22.11 8.77 110.6 

Bensulide 
5 4.683 4.52 93.7 

50 44.41 1.73 88.8 

2.7 㹊꣢呋ㅷ崵霚 
⢪欽霪倰岁崵霚껏欽荈勻宐呋ㅷⰦ务赈ꃀ胀剣唬ⴀ唬崵絕卓㥵邍 9 ㄤ㕃 4 䨾爙կ 

邍 9. 㹊꣢宐呋唬崵絕卓n=4 

Analyte Conc.(ng/L) 

3-Hydroxycarbofuran N.D. 

Fenamiphos sulfoxide N.D. 

Fenamiphos sulfone N.D. 

Fenamiphos N.D. 

Tebuconazole 7.03 

Tebufenozide N.D. 

Bensulide N.D. 

 
㕃 4. 荈勻宐呋ㅷ务唬ⴀ赈ꃀ胀蒀靶㕃 

 

3. 絕雿 
劥俒⢪欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶 LCMS-8050 翫欽䒊用✫껏欽宐务 7 猫ⱚ蚋婎殆涸㹁ꆀ唬崵

倰岁կ霪禹絡ꅷ欽㖈絁 SPE 㺢꧋㼜呋ㅷ⵸㢅椚ծⴔ猌ծ㹁䚍㹁ꆀⴔ區絕ざ㖈♧饰ꂁざ⚮翫餘靶唬崵
〳⟄㣐㣐皍⻊呋ㅷ⵸㢅椚ծ⥂霆唬崵絕卓涸ⲥ烁䚍կ霪倰岁㖈 11 min ⰻ模䧭副呋ծ鍒エծⴔ猌ㄤ唬崵剣
鳅㥩涸ꅾ㢕䚍ծ㔐佐桧ㄤ鳅㺈涸絁䚍薴㔵〳欽✵껏欽宐务ⱚ蚋婎殆唬崵կ 
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AOE -LCMSMS 翫欽唬崵宐餘⚥ⱚ蚋䭷叻(CJ/T 141-2018) 

䶰 銳劥㹊낉⢪欽䀙峸㖈絁 SPE 㣐⡤獤鵳呋ㄤ LCMS-8050 翫欽禹絡䒊用✫宐务 11 猫ⱚ蚋婎殆涸唬崵倰
岁կ劥倰岁ꅷ欽ꃑ䚍勵⟝0.1%歌ꃑ宐很巊副呋鵳呋⡤獤⚹ 5 mL欽傞 14 min 模䧭呋ㅷ㖈絁㺢꧋ㄤ
ⴔ猌ⴔ區鵂玐կ霪倰岁㖈絁䚍薴㔵⛙卓ծト废⚸ծ꣚暵䬘峸 4.0-160.0 ng/L佯佯歷ծ❀守ꂛ 200.0-
8000.0 ng/L歌㛇㼆炻熧ծ嫫娥蹲 500.0-8000.0 ng/L끩䬘炻熧ծ㼆炻熧ծ抣虊匠ծ2,4-忹 20.0-800.0 
ng/L ⰻ絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999կ11 猫ⱚ蚋涸⟉㐼唬ⴀꣳㄤ㹁ꆀꣳ薴㔵ⴔⵆ⚹唬ⴀꣳ 0. 44-
76.01 ng/L㹁ꆀꣳ 1.76-304.04 ng/Lկ礵㺙䏞㹊낉务11 猫ⱚ蚋涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆ⲥ⨊䊵㖈
0.02%-0.14%ㄤ 0.41%-3.92%⛓ꢂկ11 猫ⱚ蚋涸⸈叻㔐佐桧㖈 58.9-111.2%⛓ꢂկ 

Ⱒꝶ霒㖈絁 SPE  㣐⡤獤鵳呋  LCMSMS  ⱚ蚋婎殆  梠㞯宐 
 

䪮助暵挿 
 ⿬罌 CJ/T 141-2018 遤⚌叻ⲥ䒊用宐餘务ⱚ蚋䭷叻涸ⴔ區倰岁կ 
 劥倰岁呋ㅷ⵸㢅椚皍⽀ծ䘯鸟ծⴔ區鸑ꆀ넞կ 

劥俒⿬罌✫遤叻շCJ/T 141-2018 㙹ꞏ⣘宐宐餘叻ⲥ唬낉倰岁ո霪叻ⲥ僽㕂ⰻ껏欽宐遤⚌鸑欽涸叻ⲥ
⚹宐餘遤⚌䗳唬고湡կ⚹䎾㼆梡꣌媯宐餘遤⚌涸唬崵꨽宠ⵄ欽䀙峸㖈絁 SPE 㣐⡤獤鵳呋禹絡ㄤ LCMS-
8050 翫欽禹絡䒊用✫宐务ⱚ蚋婎殆涸唬崵倰岁կ霪倰岁ⵄ欽㖈絁 SPE ♸巊餘䪮助翫欽㣐㣐Ⲹ㼱✫⵸㢅
椚姿낢㼜呋ㅷ⵸㢅椚ծ湡叻暟ⴔ猌ㄤ餘靶唬崵♧⡤⻊ծ荈⸓⻊Ⲹ㼱➃⚹霴䊵⥂霆絕卓珘㹁䚍ず傞
綫瀊✫呋ㅷ⵸㢅椚傞ꢂ䲿넞✫ⴔ區佪桧կ 

宐务涸ⱚ蚋婎殆崽䏞鸑䌢⚹ ng/L 宐䎂㖈梡剣倰岁务宐呋⵸㢅椚꨽銳⦶⸔㔿湱蟋》叙㺢꧋ծ崽綫ծ
ꅾ很たⱄ鵳呋ⴔ區霪鵂玐餩傞ծ餩⸂⚂㺂僒ⴀ梡霴䊵կ㖈絁 SPE 㺢꧋䪮助腊㢿㣐䌴㟞⸈巊⡤呋ㅷ涸鵳
呋ꆀ䎇模䧭呋ㅷ⵸㢅椚霪䪮助♸巊餘䪮助翫欽✵宐务ⱚ蚋婎殆ⴔ區Ⱘ剣僈儑⠏⸷կ 

 

1. 㹊낉勵⟝ 
1.1 ⟉㐼 

Ⱘ⡤ꂁ縨⚹LC-30AD×2崨⸓湱鳕巊岹LC-20ADꂁ剣⡛⾓唑䏞⽀⯋SPE 鳕巊岹SIL-16P
㣐⡤獤鵳呋荈⸓鵳呋㐼CTO-20AC叙庛盲ꂁ넞⾓⼧鸑ꢎCBM-20A禹絡䱽ⵖ㐼LCMS-
8050(♲ꅾ㔋匧勍餘靶⟉ꂁ ESI 歏猌彂)LabSolutions Ver5.91蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 

蒀靶勵⟝ 
幡峤巊0.1%歌ꃑ宐很巊 
鵳呋⡤獤5 mL 
幡峤⡤獤3 mL 
蒀靶叙Shim-pack Velox PFPP (2.1 mm I.D.×100 mm L., 2.7 μm) 
崨⸓湱A 湱-0.1%歌ꃑ宐很巊B 湱-⛩臟 
崨鸟0.3 mL/min 
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叙庛30˫ 
峤膴倰䒭唑䏞峤膴B 湱ⴲ映崽䏞 30% 0-4 min30%4-6 min 30%-50%6-8 min 50%-90% 8-11 
min 90% 

餘靶勵⟝ 
猌 㶩 彂 ESI (+, -) DL 庛 䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
MRM ⿬ 侨 錛邍 1   

邍 1. MRM ⿬侨 

No. ぜ獦 薉俒ぜ獦 CAS No. ⵸⡤猌㶩 ❡暟猌㶩 CE(V) 

1 ⛙卓 Dimethoate 60-51-5 331.15 
126.90* -13.0 

99.00 -24.0 

2 ト废⚸ Carbofuran 1563-66-2 222.10 
165.15* -12.0 
123.00 -22.0 

3 佯佯歷 Dichlorphos 62-73-7 220.85 
108.85* -17.0 

78.75 -28.0 

4 ꣚暵䬘峸 Atrazine 1912-24-9 216.00 
174.05* -17.0 

96.00 -25.0 

5 歌㛇㼆炻熧 Parathion-methyl 298-00-0 263.80 
125.00* -18.0 
231.75 -19.0 

6 끩䬘炻熧 Malathion 121-75-5 331.15 
126.90* -13.0 

99.00 -24.0 

7 㼆炻熧 Parathion 56-38-2 291.90 
264.00* -10.0 
235.90 -15.0 

8 抣虊匠 Bentazone 25057-89-0 241.05 
199.00* -11.0 
106.90 -26.0 

9 嫫娥蹲 Dursban 2921-88-2 350.00 
197.90* -21.0 

96.95 -32.0 

10 2,4-忹 2,4-D 94-75-7 218.75 
161.05* 13.0 
124.90 27.0 

11 ❀守ꂛ Ptachlorophenol 52918-63-5 264.60 
34.90* 27.0 
37.25 26.0 

*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊ꂁⵖ 

ⴔⵆ》 11 猫ⱚ蚋叻ⲥㅷ鷓ꆀ欽 0.1%歌ꃑ宐很巊ꂁⵖ䧭♶ず崽䏞涸幊ざ叻ⲥ䊨⡲很巊梡ꂁ梡欽կ 

1.4 ⣘霚ㅷ很巊ⵖ㢊 
》♧㹁⡤獤涸宐呋鵂宐湱応芘䭽撑⡤獤嫱⸈Ⰶ 0.1%歌ꃑ宐很巊䖉ⴔ區կ 
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2. 絕卓♸雭雿 
2.1 叻ⲥㅷ蒀靶㕃 

 
㕃 2. 11 猫ⱚ蚋幊ざ叻ⲥ很巊蒀靶㕃崽䏞 16.0-2000.0 ng/L 

2.2 叻ⲥ刼絁 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤嫱⚹紷㗂叻⿽叙❜剏鵳呋ꅷ欽㢪叻岁䒊

用叻ⲥ刼絁絕卓㥵㕃 3 䨾爙կ㼜叻ⲥ刼絁剒⡛挿鵶絯ꅾ㢕鵳呋 7 妃雦皾 7 妃鵳呋涸崽䏞⨊䊵䭽撑♴
꬗Ⱆ䒭雦皾唬ⴀꣳLOD㹁ꆀꣳLOQ⟄㔋⦔唬ⴀꣳ雦皾絕卓㥵邍 2 䨾爙կ 

 
⛙卓                                                        ト废⚸                                                   佯佯歷  

   
꣚暵䬘峸                                           歌㛇㼆炻熧                                             끩䬘炻熧 

 
 㼆炻熧                                               抣虊匠                                                     嫫娥蹲 

0.0 2.5 5.0 7.5 10.0 12.5 min

0

1000000

2000000

3000000

4000000

5000000

6000000

五五五12:  264.6000>34.9000(-) CE: 27.0(50.00)
滴11:2,4-  218.7500>161.0500(-) CE: 13.0

甲甲甲甲甲10:  263.8000>125.0000(+) CE: -18.0(50.00)
阿阿阿阿9:  216.0000>174.0500(+) CE: -17.0
敌敌敌8:  220.8500>108.8500(+) CE: -17.0
呋呋呋7:  222.1000>165.1500(+) CE: -12.0
乐乐6:  230.0000>198.9500(+) CE: -10.0(2.00)
毒毒毒4:  350.0000>197.9000(+) CE: -21.0
灭灭灭3:  241.0500>199.0000(+) CE: -11.0(5.00)
甲甲甲2:  291.9000>264.0000(+) CE: -10.0(50.00)
马阿甲甲1:  331.1500>126.9000(+) CE: -13.0(2.00)

0.0 0.1 Conc.
0.0

1.0

2.0
Area(x10,000,000)

0.0 0.1 Conc.
0.0

2.5

Area(x10,000,000)

0.0 5.0 Conc.
0.0

1.0

2.0
Area(x10,000,000)

0.00 Conc.
0.0

2.5

Area(x10,000,000)

0 10 Conc.
0.0

2.5

5.0
Area(x100,000)

0.0 0.5 Conc.
0.0

2.5

5.0Area(x10,000,000)

0.0 0.5 Conc.
0.0

2.5

Area(x100,000)

0.0 0.5 Conc.
0.0

1.0

Area(x10,000,000)

0.0 5.0 Conc.
0.0

2.5

5.0

Area(x10,000,000)
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2,4-忹                                                      ❀守ꂛ 

㕃 3. 11 猫ⱚ蚋叻ⲥ刼絁 

邍 2. 叻ⲥ刼絁ծ唬ⴀꣳ⿺㹁ꆀꣳ絕卓 

⻊ざ暟 
絁䚍薴㔵 

(ng/L) 
湱Ⱒ禹侨 

(r) 
ⲥ烁䏞(%) 

LOD 
(ng/L) 

LOQ 
(ng/L) 

⛙卓 4.0-160.0 0.9996 85.0-109.1 0.78 3.12 
ト废⚸ 4.0-160.0 0.9999 92.5-104.9 0.44 1.76 
佯佯歷 200.0-8000.0 0.9996 91.3-109.0 16.20 64.80 

꣚暵䬘峸 4.0-64.0 0.9992 93.3-110.2 0.47 1.88 
歌㛇㼆炻熧 500.0-8000.0 0.9999 94.9-105.8 16.03 64.12 

끩䬘炻熧 20.0-800.0 0.9998 95.0-103.9 2.92 11.68 
㼆炻熧 20.0-800.0 0.9999 95.8-104.0 2.41 9.68 
抣虊匠 20.0-800.0 0.9996 86.2-106.1 1.84 7.36 
嫫娥蹲 500.0-8000.0 0.9999 92.9-107.0 76.01 304.04 
2,4-忹 20.0-800.0 0.9999 90.0-103.7 3.32 13.28 
❀守ꂛ 200.0-3200.0 0.9998 96.7-103.2 4.73 18.92 

2.3 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁鷥䭊⡛ծ务ծ넞崽䏞幊ざ叻ⲥ很巊⣜妃鵶絯鵳呋崵㹁 6 妃雦皾湡叻⻊ざ暟

涸油꬗獤ㄤ⥂殆傞ꢂ湱㼆叻ⲥ⨊䊵RSD%կⰨ⡤絕卓錛邍 3湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆ⲥ
⨊䊵㖈 0.02%-0.14%ㄤ 0.41%-3.92%⛓ꢂ絕卓邍僈霪⟉㐼Ⱘ剣葻㥩礵㺙䏞կ 

邍 3. 礵㺙䏞涸絕卓n=6 

⻊ざ暟 

⡛崽䏞 务崽䏞 넞崽䏞 

崽䏞 R.T. Area 崽䏞 R.T. Area 崽䏞 R.T. Area 

ng/L RSD% RSD% ng/L RSD% RSD% ng/L RSD% RSD% 
⛙卓 4.0 0.05 2.11 16.0 0.05 2.78 64.0 0.08 1.63 

ト废⚸ 4.0 0.02 1.19 16.0 0.02 1.72 64.0 0.13 0.47 
佯佯歷 200.0 0.04 2.11 800.0 0.02 1.03 3200.0 0.12 1.40 

꣚暵䬘峸 4.0 0.02 3.92 16.0 0.03 2.16 64.0 0.13 1.50 
歌㛇㼆炻熧 500.0 0.05 1.73 2000.0 0.04 0.91 8000.0 0.11 1.30 

끩䬘炻熧 20.0 0.03 3.48 80.0 0.046 2.13 320.0 0.12 1.74 
㼆炻熧 20.0 0.02 2.92 80.0 0.04 1.54 320.0 0.09 1.02 
抣虊匠 20.0 0.04 2.78 80.0 0.04 0.69 320.0 0.14 0.88 
嫫娥蹲 500.0 0.03 2.57 2000.0 0.03 3.70 8000.0 0.10 3.53 
2,4-忹 20.0 0.03 1.45 80.0 0.06 1.06 320.0 0.13 1.47 
❀守ꂛ 200.0 0.02 0.41 800.0 0.05 2.10 3200.0 0.10 0.64 

0.0 0.5 Conc.
0.0

2.5

Area(x10,000,000)

0.0 Conc.
0.0

2.5

5.0

Area(x100,000)
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2.4 㹊꣢呋ㅷ崵霚 
䭽 1.2 务ⴔ區勵⟝㼆宐呋荈勻宐⿺껏欽宐呋ㅷ鵳遤崵㹁絕卓邍僈荈勻宐务唬ⴀ꣚暵䬘峸崽䏞

⚹ 13.0 ng/Lկ껏欽宐务劢唬ⴀⱚ蚋կ荈勻宐务꣚暵䬘峸蒀靶㕃錛㕃 4կ 

㕃 4. 荈勻宐务꣚暵䬘峸唬ⴀ蒀靶㕃 

2.5 ⸈叻㔐佐桧 
》♧㹁⡤獤涸껏欽宐呋ㅷⴔⵆꂁⵖ䧭絁䚍薴㔵ⰻ涸⡛ծ务ծ넞崽䏞涸呋ㅷ⸈叻很巊罌㻋⸈叻㔐佐

桧կ呋ㅷ⸈叻蒀靶㕃錛㕃 5⸈叻㔐佐桧絕卓㥵邍 4 䨾爙կ歋邍 4 〳濼呋ㅷ务涸 11 猫ⱚ蚋㔐佐桧⚹ 58.9-
111.2%կ 

荈勻宐 

껏欽宐 
㕃 5. 宐呋⸈叻蒀靶㕃⸈叻崽䏞 4.0-500.0 ng/L 

6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 min

0

250000

500000

750000

1000000

1250000

1500000

1750000

2000000
阿阿阿阿9:  216.0000>96.0000(+) CE: -25.0
阿阿阿阿9:  216.0000>174.0500(+) CE: -17.0

0.0 2.5 5.0 7.5 10.0 12.5 min

0

1000000

2000000

3000000

4000000

5000000

五五五12:  264.6000>34.9000(-) CE: 27.0(20.00)
滴11:2,4-  218.7500>161.0500(-) CE: 13.0

甲甲甲甲甲10:  263.8000>125.0000(+) CE: -18.0(50.00)
阿阿阿阿9:  216.0000>174.0500(+) CE: -17.0
敌敌敌8:  220.8500>108.8500(+) CE: -17.0
呋呋呋7:  222.1000>165.1500(+) CE: -12.0
乐乐6:  230.0000>198.9500(+) CE: -10.0(2.00)
毒毒毒4:  350.0000>197.9000(+) CE: -21.0
灭灭灭3:  241.0500>199.0000(+) CE: -11.0(2.00)
甲甲甲2:  291.9000>264.0000(+) CE: -10.0(50.00)
马阿甲甲1:  331.1500>126.9000(+) CE: -13.0(2.00)

0.0 2.5 5.0 7.5 10.0 12.5 min

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

五五五12:  264.6000>34.9000(-) CE: 27.0(20.00)
滴11:2,4-  218.7500>161.0500(-) CE: 13.0

甲甲甲甲甲10:  263.8000>125.0000(+) CE: -18.0(50.00)
阿阿阿阿9:  216.0000>174.0500(+) CE: -17.0
敌敌敌8:  220.8500>108.8500(+) CE: -17.0
呋呋呋7:  222.1000>165.1500(+) CE: -12.0
乐乐6:  230.0000>198.9500(+) CE: -10.0(2.00)
毒毒毒4:  350.0000>197.9000(+) CE: -21.0
灭灭灭3:  241.0500>199.0000(+) CE: -11.0(2.00)
甲甲甲2:  291.9000>264.0000(+) CE: -10.0(50.00)
马阿甲甲1:  331.1500>126.9000(+) CE: -13.0(4.00)
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邍 4. ⸈叻㔐佐桧絕卓n=4 

⻊ざ暟 

荈勻宐 껏欽宐 
⡛崽䏞 务崽䏞 넞崽䏞 ⡛崽䏞 务崽䏞 넞崽䏞 

崽䏞
(ng/L) 

㔐佐
桧% 

崽䏞
(ng/L) 

㔐佐
桧% 

崽䏞
(ng/L) 

㔐佐
桧% 

崽䏞
(ng/L) 

㔐佐
桧% 

崽䏞
(ng/L) 

㔐佐
桧% 

崽䏞
(ng/L) 

㔐佐
桧% 

⛙卓 4.0 59.2 16.0 63.1 64.0 80.2 4.0 71.5 16.0 102.6 64.0 99.7 
ト废⚸ 4.0 73.5 16.0 65.2 64.0 85.4 4.0 74.6 16.0 94.5 64.0 102.2 
佯佯歷 200.0 101.2 800.0 98.6 3200.0 102.0 200.0 100.0 800.0 100.5 3200.0 102.9 

꣚暵䬘峸 8.0 72.6 16.0 74.6 32.0 88.9 8.0 85.5 16.0 87.0 32.0 92.2 
歌㛇㼆炻熧 500.0 102.0 2000.0 102.2 4000.0 103.4 500.0 104.6 2000.0 101.0 4000.0 103.1 

끩䬘炻熧 20.0 65.0 80.0 63.3 320.0 81.7 20.0 111.2 80.0 92.0 320.0 101.2 
㼆炻熧 20.0 82.4 80.0 104.3 320.0 98.3 20.0 88.7 80.0 107.4 320.0 106.0 
抣虊匠 20.0 90.3 80.0 80.6 320.0 92.2 20.0 95.0 80.0 104.4 320.0 107.4 
嫫娥蹲 500.0 58.9 2000.0 107.1 4000.0 101.7 500.0 108.1 2000.0 108.5 4000.0 106.0 
2,4-忹 20.0 106.9 80.0 94.6 320.0 99.4 20.0 108.2 80.0 96.8 320.0 99.8 
❀守ꂛ 200.0 103.2 800.0 106.8 1600.0 104.5 200.0 106.2 800.0 109.7 1600.0 108.2 

 

3. 絕雿 
劥俒⿬罌遤叻շCJ/T 141-2018 㙹ꞏ⣘宐宐餘叻ⲥ唬낉倰岁ոⵄ欽䀙峸㖈絁 SPE 㣐⡤獤鵳呋禹絡ㄤ

LCMS-8050 翫欽禹絡䒊用✫宐务ⱚ蚋婎殆涸唬崵倰岁կ霪倰岁㖈 11 猫ⱚ婎⻊ざ暟絁䚍薴㔵ⰻ絁䚍葻㥩
湱Ⱒ禹侨㖲㣐✵ 0.999կ11 猫ⱚ蚋涸⟉㐼唬ⴀꣳㄤ㹁ꆀꣳ薴㔵ⴔⵆ⚹唬ⴀꣳ 0. 44-76.01 ng/L㹁ꆀꣳ
1.76-304.04 ng/L絕卓邍僈11 猫ⱚ蚋涸⟉㐼唬ⴀꣳㄤ㹁ꆀꣳ㖲忘駈䎇⚂⠏✵㕂叻銳宠կ礵㺙䏞㹊낉务
11 猫ⱚ蚋涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆ⲥ⨊䊵㖈 0.02%-0.14%ㄤ 0.41%-3.92%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ11
猫ⱚ蚋涸宐呋⸈叻㔐佐桧㖈 58.9-111.2%⛓ꢂ霪倰岁涸⸈叻㔐佐桧絕卓葻㥩կ霪禹絡鷓欽✵梠㞯ծ宐餘
港崵瘝湱Ⱒ遤⚌㼆宐务ⱚ蚋婎殆涸ⴔ區կ  
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AOE -LCMSMS 翫欽ⴔ區梠㞯宐⚥蝍ꂾ碫ⱚ蚋 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045䒊用✫梠㞯宐务蝍ꂾⱚ蚋涸ⴔ區倰岁կ
霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 15 min ⰻ模䧭副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կ劥倰岁⢪欽ず⡙稇
叻雵涸ⰻ叻岁㹁ꆀ湡叻暟餘欽✵吥姻㖈絁㔿湱蟋》鵂玐涸㛇餘佪䎾㖈姼㛇炄副模䧭模侮倰岁㷖낉霆
⻊ざ暟絁䚍湱Ⱒ䚍ծꅾ㢕䚍葻㥩⡛ծ务ծ넞♲⚡崽䏞宐䎂⸈叻㹊낉罌㻋㔐佐桧ぐ絆ⴔ涸㔐佐桧㖈 1.0-
114.8%⛓ꢂ倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒AOE 禹絡-LCMS-8045 翫欽  蝍ꂾ碫ⱚ蚋  梠㞯宐 
 

䪮助暵挿 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐կ 
 鸑鵂⠏⻊崨⸓湱ծSPE 叙瘝勵⟝匧㣐䲿넞蝍ꂾ碫ⱚ蚋ㆇ䎾կ 
 

蝍ꂾ碫ⱚ蚋僽䎛靶䚍勄赈⵫⺫䭍守宊蝍ꂾծ徃宊蝍ꂾծ歌宊蝍ꂾ瘝Ⱘ剣鸟佪ծ넞佪ծ⡛嫫ծ⡛婎
殆㼆⡲暟㸝Ⰼ瘝暵挿կ告Ⱖ㼆됎碫涸嫫䚍ꬋ䌢㣐,僽됎换䫏嫫呩⟝务絑䌢⢪欽涸ⱚ蚋猫碫կ歋✵됎换꬗獤
♧菚鳅㣐䫏嫫た宐⡤务ⱚ蚋崽䏞ꬋ䌢⡛鵯絛宐⡤䫏嫫呩⟝湱Ⱒ唬崵䊨⡲䌄勻鳅㣐ꦼ䏞կ 

湡⵸唬崵宐呋务蝍ꂾ碫ⱚ蚋⚺銳ꅷ欽孞湱蒀靶岁ծ孞湱蒀靶-餘靶翫欽岁⟄⿺巊湱蒀靶-餘靶翫欽岁瘝կ
歋✵됎换䫏嫫た宐⡤务嫫暟崽䏞ꬋ䌢⡛㔔姼鵳呋⵸꨽銳⢪欽巊巊蟋》ծ㔿湱蟋》瘝⵸㢅椚倰岁㼆㣐
ꆀ宐呋鵳遤䲿》㺢꧋ㄤⲙ⻊乼⡲鵂玐㢕勇署餩傞ꢂꟋկ罜㖑䋑Ⱆ㸝纸Ⱒ歋✵➃プ㼱呩⟝㢴㔔姼ꅷ
欽副鶣唬崵倰䒭ꦼ⟄⥂霆呋ㅷ唬崵涸傞佪䚍կ 

劥俒⢪欽䀙峸Ⰼ荈⸓㔿湱蟋》禹絡ㄤ♲ꅾ㔋匧勍餘靶翫欽禹絡䒊用✫♧猫〳⟄ⲥ烁崵㹁梠㞯宐务蝍
ꂾ碫ⱚ蚋唬崵倰岁霪倰岁乼⡲皍⤑呋ㅷ絑鵂応⽰〳副纸ⴔ區㖈㹊꣢呩⟝唬崵务剣鳅䔂涸⿬罌䠑⛐կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R×2 
鳕 巊 岹  LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕巊岹 LC-20ADXR 鳕巊岹 

ⰻ縨 LPGE ⽀⯋ 
崨騟ⴗ矿ꢎ FCV-20AH2  AOE 鵳呋㐼 SIL-16P 荈⸓鵳呋㐼 
唬崵㐼 LCMS-8045 蒀靶䊨⡲畀 LabSolutions Ver.  5.118 
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1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
巊湱蒀靶勵⟝ 

㔿湱蟋》叙 XBridge C18 Direct Connect HP30 mm L×2.1 mm I.D., 10 μm 
SPE 鳕巊岹 蟋》巊 A-5%歌ꃫ宐很巊蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫv/v/v1/1/1

㖈絁㔿湱蟋》勵⟝錛邍 1 
蒀 靶 叙  Shim-pack GIST C18100 mm×2.1 mm I.D., 2.0 μm,  

P/N:227-30001-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 
SPE 崨 鸟  3 mL/min 崨 ⸓ 湱  A 湱-2mM 孮⻊ꜽ B 湱-歌ꃫ 
崨    鸟  0.3 mL/min 叙  庛  40˫ 
鵳 呋 ꆀ  2000 μL 峤 膴 倰 䒭  唑䏞峤膴峤膴玐䎸錛邍 2 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 蟋》巊 A% 蟋》巊 B% 崨鸟mL/min 
0.01 100.0 0.0 3.0 
2.50 100.0 0.0 3.0 
2.51 100.0 0.0 0.0 
7.50 0.0 100.0 0.0 
7.51 0.0 100.0 3.0 
9.00 100.0 0.0 3.0 

14.00 100.0 0.0 3.0 

邍 2. 唑䏞峤膴勵⟝ 

傞ꢂmin 崨⸓湱 A% 崨⸓湱 B% 
0.00 15.0 85.0 
2.00 15.0 85.0 
8.00 5.0 95.0 
9.00 5.0 95.0 
9.10 15.0 85.0 

14.00 15.0 85.0 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ 4.5 kV DL 庛 䏞 100˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 崨 鸟 瑟孞 10 L/min ㌂ ꨺ ꛏ ⡙ 縨 +4⡙ 
䎁 醋 孞 崨 鸟 宆孞 10 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞 230 kPa MRM ⿬ 侨 錛邍3 
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邍 3. MRM ⿬侨 

䎸尼 务俒ぜ獦 薉俒ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 pre

V 
CE 

Q3 Pre
V 

1 守宊蝍ꂾ Cypermethrin 52315-07-8 432.90 
191.05* -22 -16 -18 
181.10 -16 -40 -16 

2 徃宊蝍ꂾ Deltamethrin  52918-63-5 522.80 
280.90* -26 -17 -30 
181.10 -26 -41 -18 

3 歌宊蝍ꂾ Fenpropathrin 39515-41-8 350.20 
125.10* -13 -13 -21 

97.20 -13 -31 -19 

4 守宊蝍ꂾ-D5 Cypermethrin-D5 ˋ 438.15 
191.05* -10 -17 -11 
127.10 -16 -29 -22 

5 徃宊蝍ꂾ-D5 Deltamethrin-D5 ˋ 527.85 
280.90* -26 -17 -29 
185.10 -26 -41 -18 

6 歌宊蝍ꂾ-D5 
Fenpropathrin -

D5 
ˋ 355.25 

125.10* -11 -13 -11 
97.10 -10 -32 -15 

岤*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷ⵸㢅椚倰岁 
》7 mL梠㞯宐呋ㅷ⸈Ⰶ3 mL歌ꃫ猌䗱た鵂0.22 μm応芘搬た䭽撑11000嫱⢾⸈Ⰶⰻ叻䊨⡲巊

Ⱖ务守宊蝍ꂾ-D5ծ徃宊蝍ꂾ-D5⚹100 μg/L歌宊蝍ꂾ-D5⚹10 μg/L,鄳Ⰶ呋ㅷ櫕务䖉崵կ 

1.4 吥ⲥ刼絁涸ⵖ㢊 
ⴔⵆ》3猫蝍ꂾ碫ⱚ蚋叻ⲥ很巊欽⛩臟獺ꅺꂁⵖ幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կ》幊ざ䊨

⡲巊欽⛩臟鷶紩獺ꅺ倰岁ꂁⵖ叻ⲥ䊨⡲巊Ⱖ务守宊蝍ꂾծ徃宊蝍ꂾ崽䏞ⴔⵆ⚹10ծ20ծ50ծ100ծ200ծ
500ծ1000 μg/L歌宊蝍ꂾ⚹1ծ2ծ5ծ10ծ20ծ50ծ100 μg/Lկ㖈30%歌ꃫ宐很巊务䭽撑1000:1⣜妃⸈
Ⰶ副鶣叻ⲥ䊨⡲巊ㄤⰻ叻䊨⡲巊ꂁⵖ吥ⲥ刼絁很巊䖉ⴔ區կ 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃  

 
  㕃 1.  蝍ꂾ碫ⱚ蚋 MRM 蒀靶㕃 

120 ng/L 守宊蝍ꂾծ220 ng/L 徃宊蝍ꂾծ32 ng/L 歌宊蝍ꂾ 

 

2.48e53:350.20>125.10(+)

RT (min)
1 2 3 4 5 6 7 8 9 10 11

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

1 

2 

3 
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2.2 絁䚍薴㔵♸唬ⴀꣳ 
㼜副鶣幊ざ叻ⲥ禹⴩䊨⡲很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⢪欽ⰻ岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油

꬗獤嫱⧩⚹紷㗂叻絚ⵖ吥ⲥ刼絁Ⱖ吥ⲥ刼絁⥌䜂錛㕃 2 ⿺邍 4կ 

   
守宊蝍ꂾ                                                徃宊蝍ꂾ                                                   歌宊蝍ꂾ 

㕃 2. 3 猫蝍ꂾ碫ⱚ蚋吥ⲥ刼絁 

邍 4. 3 猫蝍ꂾ碫ⱚ蚋吥ⲥ刼絁⥌䜂 

䎸尼 ⻊ざ暟 絁䚍薴㔵ng/L ⲥ烁䏞% 湱Ⱒ禹侨 R 㹁ꆀꣳng/L 
1 守宊蝍ꂾ 10-1000 94.0-107.3 0.9994 3.69 
2 徃宊蝍ꂾ 10-1000 94.2-111.8 0.9999 0.38 
3 歌宊蝍ꂾ 1-100 91.2-106.4 0.9985 0.05 

2.3 礵㺙䏞㹊낉 
㼆넞务⡛ 3 ⚡崽䏞涸蝍ꂾ碫幊ざ叻ⲥ䊨⡲很巊鵶絯崵㹁 6 妃Ⱖ务歌宊蝍ꂾ⚹ 2ծ10ծ50 ng/L守宊

蝍ꂾծ徃宊蝍ꂾ崽䏞⚹ 20ծ100ծ500 ng/L罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵邍 5
䨾爙կ蝍ꂾ碫ⱚ蚋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵♶넞 0.14%ㄤ 9.94%儑爙⟉㐼礵㺙䏞葻㥩կ 

邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

䎸尼 ⻊ざ暟 
崽䏞 1 崽䏞 2 崽䏞 3 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

1 守宊蝍ꂾ 0.06  9.94 0.14  4.44  0.05  2.68 
2 徃宊蝍ꂾ 0.10 9.84 0.08 4.07 0.03 2.40 
3 歌宊蝍ꂾ 0.08 5.97 0.05 3.14 0.05 3.12 

2.4 ⸈叻㔐佐桧㹊낉 
》屎宐呋ㅷ⸈Ⰶ蝍ꂾ碫ⱚ蚋幊ざ叻ⲥㅷ⪰㢊很巊Ⱖ务歌宊蝍ꂾ⸈叻崽䏞ⴔⵆ⚹ 2ծ10ծ50 ng/L

守宊蝍ꂾծ徃宊蝍ꂾ⸈叻崽䏞ⴔⵆ⚹ 20ծ100ծ500 ng/L䭽撑 1.3 䎂遤㢅椚 3 口蝍ꂾ碫ⱚ蚋䎂㖲⸈叻
㔐佐桧絕卓㖈 81.0-114.8%⛓ꢂ錛邍 6կ 

邍 6. ⸈叻㔐佐桧絕卓(n=3) 

䎸尼 ぜ獦 
呋ㅷ崽䏞
ng/L 

⸈叻 1 ⸈叻 2 ⸈叻 3 
㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

1 守宊蝍ꂾ N.D. 102.1 1.73 107.9 4.96 102.0 2.06 
2 徃宊蝍ꂾ N.D. 96.8 8.76 100.2 1.45 81.0 3.04 
3 歌宊蝍ꂾ N.D. 114.8 2.94 94.5 3.87 81.3 1.07 

Conc.Ratio
0 500

Area Ratio

0.00

0.05

0.10

0.15

0.20

氯氰菊酯
y = 0.0002224021x + 0.0003514428
R² = 0.9988695    R = 0.9994346

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 500

Area Ratio

0

1

2

3

4

5

6
溴氰菊酯
y = 0.006367385x - 0.004364187
R² = 0.9999016    R = 0.9999508

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 50

Area Ratio

0

20

40
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80

100

120
甲氰菊酯
y = 1.282189x - 0.9371766
R² = 0.9970361    R = 0.9985170

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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3. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝併

䏞涸梠㞯宐务蝍ꂾ碫ⱚ蚋唬崵倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ䒊用吥ⲥ刼絁ぐ絆ⴔ絁䚍湱Ⱒ䚍葻㥩絁䚍
湱Ⱒ禹侨㖲㣐✵ 0.999㖈♲⚡崽䏞宐䎂涸倰岁낉霆㹊낉务⥂殆傞ꢂㄤ油꬗獤㖲邍梡ⴀ✫葻㥩涸ꅾ㢕䚍
RSD ⴔⵆ♶馄鵂 0.14%ㄤ 9.94%կ⸈叻㔐佐㹊낉务ぐ暟餘㔐佐桧㖈 81.0-114.8%⛓ꢂ倰岁ⲥ烁〳ꬑկ
霪倰岁乼⡲皍䰦ծ⾝併䏞넞ծⴔ區鸟䏞䘯〳⟄⚹梠㞯宐务蝍ꂾ碫ⱚ蚋唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 
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AOE -LCMSMS 翫欽ⴔ區梠㞯宐⚥剣劼熧ⱚ蚋 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045䒊用✫梠㞯宐务 6 猫剣纸熧ⱚ蚋涸ⴔ區
倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 15 min ⰻ模䧭剣纸熧ⱚ蚋涸副呋ծ㺢꧋ծⴔ猌ㄤ崵
㹁կ劥倰岁⢪欽ず⡙稇叻雵涸ⰻ叻岁㹁ꆀ湡叻暟餘欽✵吥姻㖈絁㔿湱蟋》鵂玐涸㛇餘佪䎾㖈姼㛇炄副
模䧭模侮倰岁㷖낉霆⻊ざ暟絁䚍湱Ⱒ䚍ծꅾ㢕䚍葻㥩⡛ծ务ծ넞♲⚡崽䏞宐䎂⸈叻㹊낉罌㻋㔐佐桧
ぐ絆ⴔ涸㔐佐桧㖈 81.2-112.4%⛓ꢂ倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒AOE 禹絡-LCMS-8050 翫欽  剣纸熧ⱚ蚋  梠㞯宐 
 

䪮助暵挿 
 ꅷ欽㖈絁 SPE㣐㣐皍⻊⵸㢅椚崨玐կ 
 鸑鵂⠏⻊㖈絁 SPE 瘝勵⟝匧㣐䲿넞歌㛇㼆炻熧瘝ㆇ䎾կ 
 

剣纸熧勄赈⵫僽♧碫䌢欽涸ゎ熧剣纸ざ䧭勄赈⵫ㅷ猫籖㢴蚋佪넞⢪欽崽䏞⡛䎛岌欽✵꣈屛嗃
暟氻ծ赈㹲告㺂僒鸣䧭➃ծ殌䚉䚍务嫫嫫䚍⚺銳勻荈䫈ⵖ⛩ꃀ胐焦ꂾꃍ䒸饰涸牟絑嫫䚍կ㣐㢴侨ㅷ猫
㺂僒ⴔ鍒㣟佪կ湡⵸䎛岌⢪欽涸剣纸熧勄赈⵫ㅷ猫⚺銳剣㼆炻熧ծ歌㛇㼆炻熧ծ⛙卓ծ佯佯歷ծ끩䬘炻
熧ծ鳟炻熧ծ佯涰赈瘝կ 

㣐ꆀ灇瑕邍僈䗎ꆀ涸剣纸熧勄赈⵫㼆宐㚖欰䙖禹絡溶絑❡欰✫♧㹁⽭㹲㔔姼宐餘务剣纸熧ⱚ婎寓
厩⛲ꥥ⛓䧭⚹宐梠㞯灇瑕涸掚挿꡼곿կ㼆✵宐餘务䗎ꆀ剣纸熧ⱚ婎涸唬崵䪮助倰岁➠搬㶸㖈ⲥ烁䚍ㄤ⾝併
䏞鳅䊵瘝霽㢴涸ꦼ곿㔔姼灇瑕ⲥ烁罜⾝併㖑唬崵宐餘务剣纸熧ⱚ婎ゎꆀ涸倰岁㼆✵霉⟟Ⱖ宐餘欰䙖
굥ꤗ瘝꡼곿Ⱘ剣ꬋ䌢ꅾ銳涸䠑⛐կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶翫欽禹絡䒊用✫♧猫〳⟄ⲥ烁崵㹁宐餘务 6 猫剣
纸熧ⱚ蚋唬崵倰岁霪倰岁乼⡲皍⤑〳欽✵㹊꣢梠㞯宐呋ㅷ涸唬崵կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 纸 DGU-20A5R×2 
鳕 巊 岹 LC-30AD×2 荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕 巊 岹 LC-20ADXR 鳕巊岹 

ⰻ縨 LPGE ⽀⯋ 
崨 騟 ⴗ 矿 ꢎ  FCV-20AH2  AOE 鵳 呋 㐼 SIL-16P 荈⸓鵳呋㐼 
唬  崵  㐼 LCMS-8045 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.  5.118 
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1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
巊湱蒀靶勵⟝ 

㔿湱蟋》叙 XBridge C18 Direct Connect HP30 mm L×2.1 mm I.D., 10 μm 
SPE 鳕巊岹 蟋》巊 A-2%歌ꃫ宐很巊蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫv/v/v1/1/1, 㖈

絁㔿湱蟋》勵⟝錛邍 1 
蒀 靶 叙  Shim-pack GIST Phenyl100 mm×2.1 mm I.D., 2.0 μm,  

P/N:227-30207-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 
SPE 崨 鸟  3 mL/min 崨 ⸓ 湱  A 湱-5mM 歌ꃑꜽ+0.1%歌ꃑ宐 

B 湱-歌ꃫ 
崨 鸟  0.3 mL/min 叙  庛  40˫ 
鵳 呋 ꆀ  2000 μL 峤 膴 倰 䒭  唑䏞峤膴,峤膴玐䎸錛邍 2 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 蟋》巊 A% 蟋》巊 B% 崨鸟mL/min 
0.01 100.0 0.0 3.0 
1.50 100.0 0.0 3.0 
1.60 100.0 0.0 0.0 
7.50 0.0 100.0 0.0 
7.60 0.0 100.0 3.0 
9.50 100.0 0.0 3.0 

14.50 100.0 0.0 3.0 

邍 2. 唑䏞峤膴勵⟝ 

傞ꢂmin 崨⸓湱 A% 崨⸓湱 B% 
0.00 55.0 45.0 
1.50 55.0 45.0 
7.50 5.0 95.0 
8.50 5.0 95.0 
8.60 55.0 45.0 

14.50 55.0 45.0 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI 䱹 〡 庛 䏞 350˫ 
䱹 〡 歏 ⾓ 0.5 kV DL 庛 䏞 200˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 崨 鸟 瑟孞 20 L/min ㌂ ꨺ ꛏ ⡙ 縨 +3⡙ 
䎁 醋 孞 崨 鸟 宆孞 5 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞 230 kPa MRM ⿬ 侨 錛邍3 
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邍 3. MRM ⿬侨 

䎸尼 务俒ぜ獦 薉俒ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 pre

V 
CE 

Q3 Pre
V 

1 佯佯歷 Dichlorvos 62-73-7 220.90 
109.05* -11 -17 -17 
79.05 -11 -27 -30 

2 ⛙卓 Dimethoate  60-51-5 229.90 
199.05* -16 -10 -19 
125.00 -16 -21 -21 

3 끩䬘炻熧 Malathion 121-75-5 331.10 
127.05* -17 -13 -21 

99.00 -17 -22 -16 

4 㼆炻熧 Parathion 56-38-2 291.90 
236.00* -22 -15 -26 
264.10 -20 -10 -17 

5 ⰻエ熧 Demeton S/O 
126-75-0/ 
298-03-3 

259.10 
89.15* -19 -34 -22 
61.15 -13 -15 -15 

6 歌㛇㼆炻熧 Parathion methyl 298-00-0 264.10 
125.10* -18 -19 -23 
232.00 -20 -18 -23 

7 佯佯歷-D6 Dichlorvos-D6 ˋ 226.95 
115.05* -16 -18 -19 

94.95 -15 -33 -16 

8 ⛙卓-D6 Dimethoate-D6  ˋ 236.00 
205.05* -12 -10 -20 
131.05 -12 -21 -11 

9 끩䬘炻熧-D6 Malathion-D6 ˋ 337.00 
127.05* -17 -13 -21 

99.00 -12 -23 -16 

10 㼆炻熧-D6 Parathion-D6 ˋ 320.05 
238.05* -15 -17 -23 
124.05 -11 -31 -11 

11 ⰻエ熧-D10 Demeton S/O-D10 ˋ 269.05 
89.05* -10 -13 -15 
61.05 -10 -36 -24 

12 
歌㛇㼆炻熧-

D6 
Parathion methyl-

D6 
ˋ 270.00 

235.00* -10 -18 -14 
130.95 -14 -18 -22 

岤*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷ⵸㢅椚倰岁 
》10 mL梠㞯宐呋ㅷ猌䗱鵂0.22 μm応芘搬た䭽撑11000涸嫱⢾⸈Ⰶⰻ叻䊨⡲巊Ⱖ务佯佯歷-D6ծ

⛙卓-D6ծ끩䬘炻熧-D6ծ㼆炻熧-D6⚹10 μg/Lⰻエ熧-D10ծ歌㛇㼆炻熧-D6⚹100 μg/L,鄳Ⰶ呋ㅷ櫕务
䖉崵կ 

1.4 吥ⲥ刼絁涸ⵖ㢊 
ⴔⵆ》6猫剣纸熧叻ⲥ很巊欽⛩臟獺ꅺꂁⵖ幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կ》幊ざ䊨⡲巊

欽⛩臟鷶紩獺ꅺ倰岁ꂁⵖ叻ⲥ䊨⡲巊Ⱖ务佯佯歷ծ⛙卓ծ끩䬘炻熧ծ㼆炻熧崽䏞ⴔⵆ⚹1ծ2ծ5ծ10ծ
25ծ50ծ100 μg/Lⰻエ熧ծ歌㛇㼆炻熧⚹10ծ20ծ50ծ100ծ250ծ500ծ1000 μg/Lկ㖈紱宐很巊务䭽
撑1000:1⣜妃⸈Ⰶ副鶣叻ⲥ䊨⡲巊ㄤⰻ叻䊨⡲巊ꂁⵖ吥ⲥ刼絁很巊䖉ⴔ區կ 

 

2. 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃  
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㕃 1. 剣纸熧ⱚ蚋 MRM 蒀靶㕃 

1⛙卓ծ2佯佯歷ծ3ⰻエ熧ծ4歌㛇㼆炻熧ծ5:끩䬘炻熧ծ6㼆炻熧 

2.2 絁䚍薴㔵♸唬ⴀꣳ 
㼜副鶣幊ざ叻ⲥ禹⴩䊨⡲很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⢪欽ⰻ岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油

꬗獤嫱⧩⚹紷㗂叻絚ⵖ吥ⲥ刼絁Ⱖ吥ⲥ刼絁⥌䜂錛㕃 2 ⿺邍 4կ 

 
⛙卓                                                佯佯歷                                                      ⰻエ熧 

   
歌㛇㼆炻熧                                        끩䬘炻熧                                                㼆炻熧 

㕃 2. 6 猫剣纸熧ⱚ蚋吥ⲥ刼絁 

邍 4. 6 猫剣纸熧吥ⲥ刼絁⥌䜂 

䎸尼 ⻊ざ暟 
絁䚍薴㔵 
ng/L 

ⲥ烁䏞% 湱Ⱒ禹侨 R 
㹁ꆀꣳ 

ng/L 
1 ⛙卓 1-100 82.3-102.3 0.9998 0.03 
2 佯佯歷 1-100 90.2-104.1 1.0000 0.29 
3 ⰻエ熧 10-1000 93.7-113.9 0.9998 2.18 
4 歌㛇㼆炻熧 10-1000 84.2-102.3 0.9999 1.75 

RT (min)
3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

1.6e5

1.8e5

2.0e5

Conc.Ratio
0 50 100

Area Ratio

0

2

4

6

8

乐果
y = 0.09483281x + 0.07686088
R² = 0.9995930    R = 0.9997965

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 50 100

Area Ratio

0

2

4

6

8

10 敌敌畏
y = 0.09833090x + 0.07986862
R² = 0.9998944    R = 0.9999472

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 500

Area Ratio

0.0

0.2

0.4

0.6

0.8

1.0 内吸磷
y = 0.0009724624x - 0.001329879
R² = 0.9995675    R = 0.9997837

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 500

Area Ratio

0

2

4

6

甲基对硫磷
y = 0.007117362x + 0.03071294
R² = 0.9999082    R = 0.9999541

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 50 100

Area Ratio

0

2

4

6

8

马拉硫磷
y = 0.08974651x + 0.05077089
R² = 0.9992634    R = 0.9996316

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

Conc.Ratio
0 50 100

Area Ratio

0.0

2.5

5.0

7.5

10.0

对硫磷
y = 0.1186462x + 0.08930924
R² = 0.9995480    R = 0.9997740

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)

1 

2 4 

5 

6 

3 
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5 끩䬘炻熧 1-100 92.1-101.8 0.9996 0.06 
6 㼆炻熧 1-100 87.4-101.8 0.9997 0.16 

2.3 礵㺙䏞㹊낉 
㼆넞务⡛ 3 ⚡崽䏞涸剣纸熧ⱚ蚋幊ざ叻ⲥ䊨⡲很巊鵶絯崵㹁 6 妃Ⱖ务佯佯歷ծ⛙卓ծ끩䬘炻熧ծ㼆

炻熧崽䏞⚹ 2ծ10ծ50 ng/Lⰻエ熧ծ歌㛇㼆炻熧崽䏞⚹ 20ծ100ծ500 ng/L罌㻋⟉㐼涸礵㺙䏞⥂殆
傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵邍 5 䨾爙կ6 猫剣纸熧ⱚ蚋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵♶넞 0.17%ㄤ
7.69%儑爙⟉㐼礵㺙䏞葻㥩կ 

邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

䎸尼 ⻊ざ暟 
崽䏞 1 崽䏞 2 崽䏞 3 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

R. T.  
RSD/% 

Aera 
RSD/% 

1 ⛙卓 0.17  7.67 0.09  5.63  0.08  3.01 
2 佯佯歷 0.11 2.79 0.07  2.60  0.09  2.67 
3 ⰻエ熧 0.06 5.24 0.06 2.39 0.05 5.13 
4 歌㛇㼆炻熧 0.06 7.69 0.07 3.76 0.06 1.66 
5 끩䬘炻熧 0.03 4.68 0.04 3.21 0.04 1.24 
6 㼆炻熧 0.04 5.71 0.04 2.41 0.04 1.29 

2.4 ⸈叻㔐佐桧㹊낉 
》屎宐呋ㅷ⸈Ⰶ剣纸熧ⱚ蚋幊ざ叻ⲥㅷ⪰㢊很巊Ⱖ务佯佯歷ծ⛙卓ծ끩䬘炻熧ծ㼆炻熧⸈叻崽䏞

ⴔⵆ⚹ 2ծ10ծ50 ng/Lⰻエ熧ծ歌㛇㼆炻熧崽䏞ⴔⵆ⚹ 20ծ100ծ500 ng/L䭽撑 1.3 䎂遤㢅椚 3 口
剣纸熧ⱚ蚋䎂㖲⸈叻㔐佐桧絕卓㖈 81.2-112.4%⛓ꢂ錛邍 6կ 

邍 6. ⸈叻㔐佐桧絕卓(n=3) 

䎸尼 ぜ獦 
呋ㅷ崽䏞
ng/L 

⸈叻 1 ⸈叻 2 ⸈叻 3 
㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

1 ⛙卓 N.D. 85.2 6.41 90.1 5.12 97.5 2.16 
2 佯佯歷 N.D. 89.7 4.75 96.7 3.08 93.9 1.24 
3 ⰻエ熧 N.D. 112.4 4.34 97.2 9.09 100.5 5.74 
4 歌㛇㼆炻熧 N.D. 81.2 9.53 96.0 2.44 99.7 2.39 
5 끩䬘炻熧 N.D. 88.5 4.75 95.0 4.70 101.5 2.12 
6 㼆炻熧 N.D. 88.9 6.19 93.0 1.39 102.0 0.90 

 

3. 絕雿 

劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝併
䏞涸梠㞯宐务 6 猫剣纸熧ⱚ蚋唬崵倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ䒊用吥ⲥ刼絁ぐ絆ⴔ絁䚍湱Ⱒ䚍葻㥩
絁䚍湱Ⱒ禹侨㖲㣐✵ 0.999㖈♲⚡崽䏞宐䎂涸倰岁낉霆㹊낉务⥂殆傞ꢂㄤ油꬗獤㖲邍梡ⴀ✫葻㥩涸ꅾ
㢕䚍RSD ⴔⵆ♶馄鵂 0.17%ㄤ 7.67%կ⸈叻㔐佐㹊낉务ぐ暟餘㔐佐桧㖈 81.2-112.4%⛓ꢂ倰岁ⲥ烁
〳ꬑկ霪倰岁乼⡲皍䰦ծ⾝併䏞넞ծⴔ區鸟䏞䘯〳⟄⚹梠㞯宐务剣纸熧ⱚ蚋唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 
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痦 3 畎 AOE 禹絡㖈欰崞寓宐⚥嫫ㅷ唬崵⚥涸䎾欽 
 
 

 
 
 
 
 
 
 
 
 
 
寓宐⚥嫫ㅷ唬崵僽✫鍒⼓㚖嫫䞔涸倝Ⱓ涸ꅾ銳䪮助䩛媯鸑鵂崵㹁劢絑㢅椚欰崞寓宐⚥涸嫫ㅷ⿺Ⱖ➿

靧❡暟涸崽䏞䎇䎾欽湱䎾侨㷖垷㘗雦皾〳㼜崵䖤涸嫫ㅷ崽䏞ng/L䲀皾⚹霪⼓㚖ⰻエ嫫➃プ剪欽涸
厤猫碫㘗涸嫫ㅷ侨ꆀ(⽀⡙蚋⵫ꆀ/傈/1000 㾀字)կ呏䰘呋ㅷ崵㹁絕卓Ⱆ㸝劼Ⱒ♶➑〳⟄ꝉ㹁嫫ㅷ忝欽
⼓㚖鵮〳⟄呏䰘寓宐盗緸涸ⴔ䋒鵳遤礵ⲥ彷彂䌐⸔Ⱆ㸝鿈꡶㖈犜嫫䊨⡲⚥ⲥ烁ⴼ倗礵ⲥ䩧ⴁկ
〥㢪鸑鵂ⴔ區厤⚡⼓㚖Ɤ劍䭯絯唬崵涸絕卓鵮〳⟄ⲥ烁䱍䳣嫫ㅷ嶊餩ꆀծ碫ⵆㄤ崨遤馋⸷կ 

寓宐嫫ㅷ唬崵⚺銳涸䪮助ꦼ挿僽湡叻ⴔ區暟崽䏞匧⡛ㄤ呋ㅷ㛇餘㢕勇կ馄넞佪巊湱蒀靶-⚮翫餘靶
LC-MS/MS䪮助Ⱘ剣䘯鸟ծ넞佪ծ抳併䏞넞涸⠏⸷Ⱖ㢴⿿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կⰖ㸝鿈ꛏ㼆寓宐嫫ㅷ唬崵고湡꣣絯䲀ⴀ 
✫շJD/Y JY02.10-2021 宐呋⚥ 21 猫嫫ㅷ⿺➿靧暟♸〳剏㸌涸崵㹁ոծշJD/Y JY02.15-2023 宐呋⚥⣜䩯ㅔꂾ
瘝 71 猫礵 牟崞䚍暟餘ㄤ➿靧暟⿺〳剏㸌唬낉ո瘝唬崵叻ⲥⰦ⚥շJD/Y JY02.10-2021ո佐䔶✫㖈絁㔿湱
蟋》-巊湱蒀靶餘靶翫欽岁⛲僽湡⵸⚺崨⢪欽涸唬崵倰岁⛓♧կ䀙峸 AOE 禹絡ꅷ欽㖈絁㔿湱蟋》-巊湱
蒀靶翫欽䪮助〳㹊梡宐呋涸⵸㢅椚ㄤ湡叻ⴔ區暟涸ⴔ猌唬崵荈⸓⻊模䧭䲿넞呋ㅷⵄ欽桧⥂霆ⴔ區倰
岁涸抳併䏞կ 

劥畎佐䔶✫ⵄ欽䀙峸 AOE 禹絡+LCMSMS 翫欽ⴔ區欰崞寓宐⚥嫫ㅷ⿺➿靧暟涸䎾欽䫣デㄤ〄邍俒畎 5
眜⣘湱Ⱒ➃プ⿬罌կ 
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AOE-LCMSMS 翫欽ⴔ區宐呋⚥ 70 猫礵牟崞䚍暟餘ㄤ➿靧暟⿺ 

〳剏㸌 
 

䶰 銳劥俒ⵄ欽䀙峸㣐⡤獤Ⰼ荈⸓㖈絁㔿湱蟋》 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX 翫欽䒊用
✫ 70 猫礵牟崞䚍暟餘ㄤ去靧暟⿺〳剏㸌涸ⴔ區倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 20 
min ⰻ模䧭副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կⵄ欽㣐⡤獤鵳呋㣐㣐䲿넞ぐ湡叻暟涸唬ⴀꣳ劥倰岁ꅷ欽ⰻ叻岁
㹁ꆀ姻猌㶩垷䒭♴ 70 猫湡叻暟絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖲㖈 0.99 ⟄副կ㼆崽䏞⚹ 10 ng/L 涸餘䱽呋
ㅷⰦ务 Cotinine ծCaffeine 崽䏞⚹ 200 ng/Lꅾ㢕崵㹁 6 妃㔐佐桧㖈 77.5%~116.9%⛓ꢂRSD 㖈
1.94%~13.70%⛓ꢂ邍僈⟉㐼剣䖎㥩涸ꅾ㢕䚍倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒AOE 禹絡 㖈絁㔿湱蟋》  礵牟崞䚍暟餘ㄤ去靧暟  宐呋 
 

䪮助暵挿 
 ꅷ欽㣐⡤獤鵳呋70 猫湡叻暟涸唬ⴀꣳ㖲⡛✵叻ⲥ唬ⴀꣳկ 
 Peakintelligence˳〳⟄剣佪鍒Ɀ吗絡獤ⴔ垷䒭♴蒀靶油霋ⵆ涸꡼곿䲿넞㹊낉㹔侨研餘ꆀկ

 
礵牟崞䚍暟餘Psychoactive SubstancesPSs )僽㼆➃⡤务卛牟絑禹絡❡欰䔂捘Ⱓ㤃䧴䫈ⵖ⡲欽涸♧

碫⻊ざ暟կPSs Ⱘ剣鳅䔂涸欰暟崞䚍ㄤ䧭洶䚍♶➑⚚ꅾ䪓包爢⠔屛㸝⽭㹲➃⡤⨴䐀⛲㔔Ⱖⴔ䋒䎛岌ծ
ꦼ⟄模Ⰼ꣭鍒瘝暵挿㼆欰䙖梠㞯Ⱘ剣悶㖈굥ꤗկ 

僈烁 PSs 涸嶊餩ㄤ试欽䞔ⲃ僽ⵖ㹁湱䎾筛瘻ㄤ䪄岁瘻殜涸㛇炄կPSs 鄄エ굹たPSs 䧴Ⱖ去靧❡暟⠔
ꥥ去靧鵂玐䱗ⴀ剒絊鵳➃䱗寓禹絡灇瑕罏〳⟄鸑鵂港崵欰崞寓宐务涸 PSs ⿺Ⱖ去靧暟勻蜦䖤湡叻 PSs
嶊餩涸䚪ꆀ⿺㹊傞䞔ⲃկ♸吗絡倰岁湱嫱,寓宐ⴔ區䧭劥⡛ծ署傞瀊ծ㹐錜䚍䔂,〳⟄导僥♶ず碫㘗 PSs 涸
㹊꣢嶊餩ꆀ⟄⿺瀊傞ꢂⰻ涸嶊餩馋⸷ず傞㼆试欽〄㾝馋⸷鵳遤곫崵㼆✵䩧ⴁ嫫ㅷ月縡ծ剪⸉ㄤ⥂ꥻ➃
字纈⠍涸➃魧㸝Ⰼ⟄⿺絶䫡爢⠔珘㹁Ⱘ剣ꅾ銳涸䠑⛐կ 

劥俒⢪欽䀙峸㣐⡤獤Ⰼ荈⸓㖈絁㔿湱蟋》 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶翫欽䒊用✫♧猫〳⟄ⲥ烁崵㹁
宐呋务 70 猫礵牟崞䚍暟餘ㄤ去靧暟涸倰岁霪倰岁乼⡲皍⤑呋ㅷ〫꨽鵂応⽰〳副纸ⴔ區〳⣘湱Ⱒⴔ區
➃プ⿬罌կ 
 

1. 㹊낉鿈ⴔ 

1.1 ⟉㐼 
䀙峸 AOE ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R×2 
鳕 巊 岹  LC-30AD ×2 AOE 鵳呋㐼 SIL-16P 荈⸓鵳呋㐼 
叙 庛 盲  CTO-20AC 

ⰻ縨 FCV-36AH ⼧鸑ꢎ 
SPE 鳕巊岹 LC-20ADXR 

ⰻ縨 LPGE ⽀⯋ 
蒀靶䊨⡲畀 LabSolutions Ver. 5.120   
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1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

㔿 湱 蟋 》
叙 

Oasis HLB Direct Connect HP2.1 mm I.D. × 30 mm L., 20 μm 

SPE 鳕 巊
岹 

蟋》巊 A-宐很巊蟋》巊 B-歌ꃫ+⛩臟+䒗⚋ꃫv/v/v,1/1/1 
蟋》巊 C-50%歌ꃫ宐很巊0.1%歌ꃑ㖈絁㔿湱蟋》勵⟝錛邍 1 

蒀   靶  叙 C18100 mm x 2.1 mm I.D.1.8 μm 
崨 ⸓ 湱 A-0.1%歌ꃑ宐很巊B-⛩臟 
鵳 呋 ⡤ 獤 1000 μL 鵳 呋 ⡤ 獤 1000 μL 

崨       鸟 0.4 mL/min 崨       鸟 0.4 mL/min 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 3%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 㖈絁㔿湱蟋》玐䎸 

傞ꢂmin 蟋》巊 A% 蟋》巊 B% 蟋》巊 C% 崨鸟mL/min 
0.01 100 0 0 3.0 
3.00 0 0 100 3.0 
5.00 0 100 0 3.0 
7.00 100 0 0 3.0 

10.00 100 0 0 3.0 
10.10 100 0 0 0.5 
12.10 100 0 0 0.5 

邍 2. 唑䏞峤膴勵⟝ 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

3.00 岹 B Conc 3 
8.40 岹 B Conc 35 

13.90 岹 B Conc 100 
15.90 岹 B Conc 100 
16.00 岹 B Conc 3 
20.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ 1 kV 䎁 醋 孞 崨 鸟 10.0 L/min 
䱹 〡 庛 䏞 350 ˫ ⸈ 掚 孞 崨 鸟 10.0 L/min 
DL 庛 䏞 250 ˫ 焥 中 孞 孿孞  
⸈掚垷㗌庛䏞 400 ˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
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邍 3. MRM ⿬侨 

䎸尼 务俒ぜ獦 薉俒ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 pre

V 
CE 

Q3 Pre
V 

1 〳剏㸌 Cotinine 177.1 
80.0 -25 -27 -29 

98.0* -24 -24 -16 

2 〳䖉㔔 Codeine 300.2 
215.1* -19 -27 -20 

199.1 -18 -28 -18 

3 3,4-❇歌✳孻㛇薅⚋腂 MDA 180.1 
105.1* -20 -23.0 -16 

163.2 -20 -14 -29 

4 3,4-❇歌✳孻㛇歌㛇薅⚋腂 MDMA 194.2 
105.1* -13 -24.0 -17 

163.1 -13 -16 -15 

5 〳子㔔 Cocaine 304.3 
150.1* -22 -27 -29 

182.2 -21 -21 -17 

6 薅歌ꃀ昶䐀㸌 Benzoylecgonine 290.0 
105.0* -19 -30 -17 

168.1 -15 -20 -16 

7 に㉰ Morphine 286.1 
165.1* -19 -40 -30 

201.1 -11 -27 -21 

8 O6-⽀⛩ꃀに㉰ O6-Morphine 328.2 
165.1* -17 -43 -29 

211.0 -17 -27 -21 

9 歌㛇薅⚋腂 Methamphetamine 150.1 
91.1 -18 -23 -14 

119.1 -17 -16 -19 

10 薅⚋腂 Amphetamine 
136.1 

21 
91.1* -15 -20 -14 

119.1 -17 -15 -22 

11 守腂ꂼ Ketamine 238.2 
125.1* -28 -28 -22 

207.1 -28 -15 -20 

12 ⿡歌守腂ꂼ Norketamine 224.1 
125.1* -15 -23 -22 

179.1 -26 -15 -29 

13 ⣜䩯ㅔꂾ Etomidate 245.2 
105.2* -16 -25 -17 

141.1 -13 -11 -23 

14 ⣜䩯ㅔꂾꃑ Etomidate acid 217.2 
95.0 -12 -25 -18 

113.0* -25 -11 -18 

15 ㄳ㉰㔔 Caffeine 195.0 
110.0* -11 -23 -19 

138.1 -11 -21 -24 

16 刼끩㢴 Tramadol 264.2 
58.2* -30 -25 -23 

246.2 -14 -12 -24 

17 繠尪ꂼ Methadone 310.2 
105.0* -16 -30 -18 

265.2 -16 -16 -27 

18 
(2E)-2-❇⛩㛇-1,5-✳歌㛇-3,3-

✳薅㛇ぼㅜ掬 
EDDP 278.2 

234.2 -18 -32 -23 

249.2* -18 -25 -25 

19 4-薅腂㛇-N-薅⛩㛇ㆆ㊋ 4-ANPP 281.2 
105.1* -14 -32 -17 

188.2 -18 -18 -18 

20 蓷㣖㽲 Fentanyl 337.2 
105.1* -17 -40 -17 

188.1 -18 -25 -18 

21 ⿡薅⛩㛇蓷㣖㽲 Norfentanyl 233.2 
56.1* -12 -30 -20 

84.1 -15 -20 -14 

22 莞蓷㣖㽲 Sufentanil 387.2 
111.0* -20 -40 -18 

238.1 -20 -22 -23 

23 ⿡薅⛩㛇⛩ꃀ蓷㣖㽲 Noracetylfentanyl 219.2 
84.0* -15 -19 -29 

136.0 -11 -18 -23 
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24 ⛩ꃀ蓷㣖㽲 Acetylfentanyl 323.3 
105.1* -17 -37 -17 

188.2 -17 -23 -18 

25 榰蓷㣖㽲 Remifentanil 377.2 
113.1* -19 -30 -18 

317.3 -19 -18 -20 

26 4-歌孻㛇歌㛇薅⚋腂 PMMA 180.1 
121.1* -21 -22 -21 

149.1 -22 -15 -26 

27 ⠦띿랕焦 Pseudoephedrine 166.2 
133.1* -27 -23 -24 

148.2 -19 -15 -26 

28 歌子銯ꂼ Methcathinone 164.2 
131.2* -19 -22 -23 

146.2 -19 -17 -27 

29 / N-sec-Butyl pentylone 234.2 
118.1 -27 -25 -20 

160.1* -28 -18 -26 

30 㖑蓷霿ꂾ Dipentylone 250.2 
100.2* -16 -23 -18 

205.2 -16 -16 -20 

31 歌孻띿랕ꂼ Mephedrone 178.2 
145.2* -21 -22 -27 

160.2 -21 -15 -30 

32 守腂ꂼ Fluoroketamine 222.2 
191.1* -11 -14 -18 

109.0 -12 -30 -17 

33 ⿡歌孮腂ꂼ Norfluoroketamine 208.1 
109.1* -24 -27 -18 

191.1 -27 -14 -18 

34 歌㛇腂ꂼ 2-MDCK 218.2 
105.2* -25 -27 -18 

187.2 -15 -14 -19 

35 徃腂ꂼ Bromoketamine 282.1 
169.0* -18 -32 -29 

172.1 -19 -20 -16 

36 ⛩㛇孮腂ꂼ 2-FXE 236.3 
109.1* -16 -28 -18 

163.1 -16 -17 -30 

37 剏勻➭僈 Tiletamine 224.1 
179.1 -11 -13 -30 

151.1* -11 -19 -26 

38 ⿡孻歌孻㛇⛩腂 DMXE 232.2 
105.1* -12 -31 -17 

187.2 -12 -15 -18 

39 2-(⛩孽㛇)-2-薅㛇梠䊹-1-ꂼ 2-oxo-PCE 218.2 
91.1 -26 -31 -14 

173.2* -15 -14 -16 

40 3-[1-(ㆆ㊋-1-㛇)梠䊹㛇]薅ꂛ 3-OH-PCP 260.3 
86.2* -30 -13 -29 

107.1 -30 -32 -17 

41 㖑銯岮 Diazepam 285.2 
154.1* -19 -27 -14 

193.2 -18 -31 -19 

42 徃㇬➧ Bromazolam 353.1 
205.1* -24 -44 -19 

325.1 -18 -30 -20 

43 ⣜剏㇬➧ Etizolam 343.1 
259.1 -22 -25 -16 

314.1* -18 -27 -20 

44 蒔぀㇬➧ Estazolam 295.1 
205.2* -15 -39 -20 

267.1 -16 -26 -27 

45 㽲繠銯岮 Nimetazepam 296.2 
221.2* -20 -35 -22 

250.2 -19 -25 -25 

46 䩯䋪ⵄꂾ Troparil 260.2 
82.1* -14 -31 -30 

84.1 -17 -28 -30 

47 㖑⡠鳟 Dezocine 246.2 
147.1 -14 -19 -27 

97.1* -14.0 -17 -15 
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48 ㆆ剏㊋ Pethidine 248.2 
70.1 -13 -29 -27 

220.2* -13 -22 -21 

49 㸝骤ꂼ Methaqualone 251.2 
91.1* -29 -43 -15 

132.1 -13 -27 -22 

50 4-繿㛇-N-歌㛇-N-䒗⚋㛇蒀腂 4-OH-MiPT 233.2 
86.1* -12 -16 -15 

160.1 -16 -19 -27 

51 ⵄ㢴子㔔 Lidocaine 235.2 
58.2* -15 -37 -22 

86.2 -12 -23 -14 

52 歌薅㑞㍟ Xylazine 221.1 
90.1* -26 -24 -15 

164.1 -27 -27 -28 

53 
N-(1-孽㛇-3,3-✳歌㛇-1-孻去♨-
2-㛇)-1-♨㛇-1H-゜㇬-3-歌ꃀ腂 

SC-109 331.1 
201.2* -12 -25 -19 

286.3 -19 -17 -30 

54 / SC-0818 344.2 
213.2 -18 -24 -21 

298.3* -23 -15 -19 

55 
3,3-✳歌㛇-2-[1-(4-䧥掜-1-㛇)-

1H - ゜㇬-3-歌ꃀ腂㛇]♨ꃑ 
SC-104 358.2 

213.2* -23 -26 -21 

298.3 -23 -16 -30 

56 
3,3-✳歌㛇-2-[1-(4-♨ꃫ)゜㆕-3-

歌 ꃀ孽㛇]♨ꃑ歌ꂾ 
SC-0905 361.2 

144.1* -24 -34 -28 

216.2 -24 -19 -21 

57 
2-[1-(4-孮♨㛇)-1H-゜㆕-3-歌ꃀ

孽㛇]-3,3-✳歌㛇♨ꃑ歌ꂾ 
SC-105 363.2 

144.0* -24 -42 -25 

218.1 -23 -23 -21 

58 
2-[1-(5-孮䧥㛇)-1H -゜㆕-3-歌ꃀ孽 

㛇]-3,3-✳歌㛇♨ꃑ歌ꂾ 
5F-MDMB-PICA 

 
377.2 

144.1* -25 -40 -25 

232.1 -19 -22 -23 

59 
3,3-✳歌㛇-2-[1-(5-孮䧥㛇)゜㆕-

3- 歌ꃀ孽㛇]♨ꃑ⛩ꂾ 
5F-EDMB-PICA 391.2 

144.1* -20 -41 -27 

232.1 -25 -21 -23 

60 띌錭⛩✳腂 LSD 324.2 
208.1* -17 -31 -21 

223.2 -17 -25 -22 

61 3-孮薅歌㍟ 3-FPM 196.1 
135.1* -24 -24 -23 

115.1 -25 -29 -18 

62 㖑蓷霿ꂾ Diphenoxylate 453.2 
187.1* -24 -35 -18 

379.3 -23 -26 -25 

63 蓷暵僈 Phentermine 150.1 
91.1 -17 -23 -15 

133.1* -18 -15 -23 

64 ♨⚋霿㉰ Buprenorphine 468.4 
101.2 -15 -41 -19 

396.3* -18 -41 -24 

65 ㆆꃲ歌ꂾ Methylphenidate 234.1 
56.1 -29 -50 -20 

84.1* -28 -23 -30 

66 㸝ꬋ䬘ꂼ Amfepramone 206.2 
100.2* -24 -25 -16 

105.0 -11 -23 -18 

67 齡〳宝 Noscapine 414.2 
205.1* -27 -49 -19 

220.1 -22 -23 -21 

68 裥䊼㔔 Thebaine 312.2 
58.1* -16 -24 -23 

266.0 -20 -18 -26 

69 緖磳焦 Papaverine 340.2 
202.1* -18 -28 -20 

324.2 -23 -33 -21 

70 繿罌ꂼ Oxycodone 316.2 
241.2* -16 -29 -24 

298.2 -21 -20 -30 

71 〳剏㸌-D3 Cotinine-D3 180.1 
80.0 -20 -25 -30 

100.9* -21 -23 -16 
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72 に㉰-D3 Morphine-D3 289.2 
165.1* -19 -39 -30 

201.1 -17 -27 -20 

73 歌子銯ꂼ-D3 Methcathinone-D3 167.2 
131.2* -20 -23 -22.0 

146.2 -27 -21 -26.0 

74 ⠦띿랕焦-D5 Pseudoephedrine-D5 169.2 
136.2* -10 -22 -22 

151.2 -10 -16 -26 

75 〳䖉㔔-D3 Codeine- D3 303.1 
215.2* -15 -28 -21 

165.0 -15 -47 -29 

76 薅⚋腂-D5 Amphetamine-D5 141.2 
93.1* -17 -23 -16 

124.1 -17 -15 -20 

77 ⿡薅⛩㛇⛩ꃀ蓷㣖㽲 13C6 Noracetylfentanyl-13C6 225.2 
84.0* -25 -19 -30 

142.0 -15 -12 -22 

78 3,4-❇歌✳孻㛇薅⚋腂-D5 MDA-D5 185.1 
110.1* -22 -24 -20 

168.2 -22 -12 -30 

79 O6-⽀⛩ꃀに㉰-D3 O6-Morphine-D3 331.2 
165.1* -17 -43 -28 

211.0 -18 -29 -21 

80 ㄳ㉰㔔-D3 Caffeine-D3 198.1 
141.1* -24 -16 -26 

113.1 -13 -11 -19 

81 歌㛇薅⚋腂-D5 Methamphetamine-D5 155.0 
92.1* -18 -23 -15 

121.1 -19 -15 -21 

82 ⿡歌孮腂ꂼ-D4 Norfluoroketamine-D4 212.1 
113.1* -25 -30 -19 

195.1 -24 -20 -19 

83 3,4-❇歌✳孻㛇歌㛇薅⚋腂-D5 MDMA-D5 199.2 
107.1* -23 -26 -19 

165.1 -13 -15 -30 

84 4-歌孻㛇歌㛇薅⚋腂-D3 PMMA-D3 183.1 
121.1* -23 -23 -20 

149.1 -23 -16 -14 

85 ⿡歌守腂ꂼ-D4 Norketamine-D4 228.1 
129.1* -27 -25 -23 

211.1 -26 -12 -20 

86 守腂ꂼ-D4 Ketamine-D4 242.0 
129.0* -13 -29 -22 

211.1 -17 -15 -20 

87 ⿡薅⛩㛇蓷㣖㽲-D5 Norfentanyl-D5 238.2 
182.1* -15 -16 -17 

84.1 -12 -20 -14 

88 
 

孮腂ꂼ-D4 Fluoroketamine-D4 226.1 
113.1* -26 -28 -19 

195.1 -29 -15 -18 

89 薅歌ꃀ昶䐀㸌-D3 Benzoylecgonine-D3 293.0 
105.0* -20 -32 -16 

171.1 -20 -21 -28 

90 刼끩㢴-D3 Tramadol-D3 267.2 
58.2* -30 -23 -22 

249.2 -14 -11 -25 

91 N-裥䊼㔔-D3 Thebaine-D3 315.2 
61.1* -17 -24 -22 

266.0 -17 -20 -27 

92 띌錭⛩✳腂-D3 LSD-D3 327.4 
208.2* -22 -27 -20 

281.2 -21 -20 -28 

93 〳子㔔-D3 Cocaine-D3 307.2 
153.1* -20 -25 -26 

185.2 -16 -22 -18 

94 緖磳焦-D6 Papaverine-D6 346.2 
208.1* -18 -29 -20 

330.2 -18 -33 -21 

95 齡〳宝-D3 Noscapine-D3 417.3 
208.1* -29 -44 -20 

223.1 -29 -24 -22 
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96 4-薅腂㛇-N-薅⛩㛇ㆆ㊋-D5 4-ANPP-D5 286.3 
105.1* -15 -32 -18 

188.2 -19 -19 -18 

97 蓷㣖㽲-D5 Fentanyl-D5 342.3 
105.1* -17 -40 -17 

188.1 -18 -25 -18 

98 
(2E)-2-❇⛩㛇-1,5-✳歌㛇-3,3-✳薅

㛇ぼㅜ掬-D3 
EDDP-D3 281.2 

234.2* -18 -32 -23 

249.2 -15 -25 -24 

99 莞蓷㣖㽲-D5 Sulfentanyl-D5 392.3 
111.0* -14 -37 -18 

238.1 -14 -22 -24 

100 繠尪ꂼ-D3 Methadone-D3 313.3 
105.0* -20 -29 -18 

268.2 -21 -16 -27 

101 㖑銯岮-D5 Diazapam-D5 290.2 
154.1* -19 -29 -14 

198.2 -15 -33 -18 

岤*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷ⵸㢅椚倰岁 
欽5 mL岤㼘㐼エ》宐呋唬勞5 mL絑ꛏ㣢鵂応㐼⸈Ⰶ15 mL猌䗱盗务ⱄ⸈Ⰶ50 μL 5 μg/L幊ざⰻ叻很

巊嶴偒幊⺣⸈Ⰶ鵳呋㼭櫕务䖉ⴔ區կ 

2絕卓♸雭雿 
2.1 PeakintelligenceTM 蒀靶䂽兰腊皾岁獤ⴔ 

劥㹊낉蒀靶㕃獤ⴔ㢅椚⢪欽涸僽PeakintelligenceTM蒀靶油兰腊皾岁կ㖈㢅椚⡛崽䏞呋ㅷ䧴㢕勇㛇餘呋
ㅷ傞吗絡涸獤ⴔ垷䒭剣傞㔔⚹랾雩獤ⴔ⿬侨♶ざ鷓湡叻油怩獤ⴔ䧴罏䪾勇餘油⡲⚹湡叻暟鵳遤ꝡ霴獤ⴔ
涸䞔ⲃ꨽銳㹊낉➃プ靈侮獤ⴔ⿬侨䧴䩛⸓鵳遤霋ⵆկ罜Peakintelligence偽꨽霃縨⟣⡦獤ⴔ⿬侨⽰〳荈
⸓ծ䘯鸟ծⲥ烁模䧭湡叻暟蒀靶油涸獤ⴔⲸ㼱㹊낉➃プ涸吥낉獤ⴔ涸䊨⡲ꆀ䲿넞䊨⡲佪桧錛㕃1կ 

 

  
怩獤ⴔAmphetamine1 ng/L 

  
ꝡ霴獤ⴔMDMA1 ng/L 

㕃 1. 吗絡獤ⴔ倰䒭(䊩)ㄤ peakintelligence(〸)獤ⴔ絕卓 

1.06e5Q 136.10>91.10 (+)
SN=1.68

5.5 6.0 6.5 7.0 7.5

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.06e5Q 136.10>91.10 (+)
SN=5.46

SN=3.34

SN=0.94

5.5 6.0 6.5 7.0 7.5

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

8.24e3Q 194.20>105.10 (+)

SN=1.75

5.5 6.0 6.5 7.0 7.5 8.0

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

8.24e3Q 194.20>105.10 (+)

SN=0.29

5.5 6.0 6.5 7.0 7.5 8.0

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3
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2.2 叻ⲥ呋ㅷ靶㕃 

   
Ketamine Tramadol EDDP 

  
Sufentanil Norfentanyl Remifentanil 

   
Pseudoephedrine N-sec-Butyl pentylone Fluoroketamine 

㕃 2. 鿈ⴔ湡叻暟 MRM 蒀靶㕃 1 ng/L 

2.3 絁䚍薴㔵 
ⲥ烁獴》5 mL馄紱宐⸈Ⰶ鷓ꆀ叻ⲥ很巊ꂁ縨䧭崽䏞ⴔⵆ⚹1ծ5ծ10ծ20ծ50ծ100ծ150 ng/L禹

⴩叻ⲥ很巊Ⱖ务CotinineծCaffeine崽䏞ⴔⵆ⚹20ծ100ծ200ծ400ծ1000ծ2000ծ3000 ng/L,䭽1.2
务涸ⴔ區勵⟝鵳遤崵㹁⟄叻ⲥ幑⸈呋ㅷ务湡叻暟ㄤ湱䎾ず⡙稇ⰻ叻涸㹁ꆀ猌㶩㼆油꬗獤嫱⚹紷㗂叻叻
ⲥ幑⸈呋ㅷ务湡叻暟涸崽䏞⚹埇㗂叻絚ⵖ吥ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㖲㣐✵0.99ⲥ烁䏞㖈
70.3%~119.0%⛓ꢂ湱Ⱒ禹侨瘝⿬侨錛邍4կ 

邍 4. 吥ⲥ刼絁⿬侨勉ꅾ 1/C 

䎸尼 湡叻暟 
絁䚍薴㔵
ng/L 

湱Ⱒ禹侨 R ⲥ烁䏞% ⰻ叻暟 
唬ⴀꣳ

ng/L 
1 Cotinine 20~3000 0.9999 92.2~107.5 Cotinine-D3 20 
2 Codeine 1~150 0.9996 88.5~106.4 Codeine- D3 5 
3 MDA 1~150 0.9998 93.6~107.2 MDA-D5 10 
4 MDMA 1~150 0.9982 90.2~108.7 MDMA-D5 5 
5 Cocaine 1~150 0.9991 93.6~104.0 Cocaine- D3 5 
6 Benzoylecgonine 1~150 0.9989 83.9~113.8 Benzoylecgonine-D3 5 
7 Morphine 1~150 0.9986 93.2~106.6 Morphine-D3 5 

8.65e4Q 238.20>125.10 (+)
SN=78.30

6.75 7.00 7.25 7.50 7.75 8.00

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.09e5Q 264.20>58.20 (+)
SN=26.66

7.25 7.50 7.75 8.00 8.25 8.50

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.08e5Q 278.20>249.20 (+)
SN=155.07

9.50 9.75 10.00 10.25 10.50

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.24e5Q 387.20>238.10 (+)
SN=94.55

9.50 9.75 10.00 10.25 10.50 10.75

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

6.41e4Q 219.20>84.00 (+)
SN=25.33

6.00 6.25 6.50 6.75 7.00

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

3.93e4Q 377.20>113.10 (+)
SN=31.84

7.75 8.00 8.25 8.50 8.75

0.0e0

1.0e4

2.0e4

3.0e4

3.42e4Q 166.20>148.20 (+)
SN=5.47

5.50 5.75 6.00 6.25 6.50 6.75

0.0e0
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3.0e4

4.69e4Q 234.20>160.10 (+)
SN=40.77

8.25 8.50 8.75 9.00 9.25

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

1.96e4Q 222.20>109.00 (+)
SN=10.79

6.50 6.75 7.00 7.25 7.50

0.0e0

5.0e3

1.0e4

1.5e4
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8 O6-Morphine 1~150 0.9997 92.8~107.5 O6-Morphine-D3 5 
9 Methamphetamine 1~150 0.9982 83.4~110.8 Methamphetamine-D5 5 

10 Amphetamine 1~150 0.9961 86.9~116.4 Amphetamine-D5 5 
11 Ketamine 1~150 0.9994 94.6~110.5 Ketamine-D4 5 
12 Norketamine 1~150 0.9995 95.2~104.2 Norketamine-D4 5 
13 Etomidate 1~150 0.9992 94.0~105.9 Diazapam-D5 5 
14 Etomidate acid 5~150 0.9977 81.5~110.7 Diazapam-D5 5 
15 Caffeine 20~3000 0.9993 78.4~117.8 Cocaine-D3 20 
16 Tramadol 1~150 0.9986 96.1~106.6 Tramadol-D3 20 
17 Methadone5 1~150 0.9997 93.4~104.5 Methadone-D3 5 
18 EDDP 1~150 0.9999 97.0~103.4 EDDP-D3 5 
19 4-ANPP 1~150 0.9997 92.1~109.2 4-ANPP-D5 5 
20 Fentanyl 1~150 0.9994 91.1~106.9 Fentanyl-D5 5 
21 Norfentanyl 1~150 0.9990 89.8~108.0 Norfentanyl-D5 5 
22 Sufentanil 1~150 0.9997 95.8~103.3 Sulfentanyl-D5 5 
23 Noracetylfentanyl 1~150 0.9994 84.1~106.8 Noracetylfentanyl-13C6 5 
24 Acetylfentanyl 1~150 0.9950 84.4~109.1 Norfentanyl-D5 5 
25 Remifentanil 1~100 0.9955 80.6~118.3 Sulfentanyl-D5 5 
26 PMMA 1~150 0.9998 95.5~104.5 PMMA-D3 5 
27 Pseudoephedrine 1~150 0.9979 79.2~110.3 Pseudoephedrine-D3 5 
28 Methcathinone 1~150 0.9932 87.5~111.1 Methcathinone-D3 5 

29 
N-sec-Butyl 
pentylone 

1~150 0.9963 90.4~118.2 Methcathinone-D3 5 

30 Dipentylone 1~150 0.9969 70.9~116.2 Methcathinone-D3 5 
31 Mephedrone 1~150 0.9960 75.8~114.2 Methcathinone-D3 5 
32 Fluoroketamine 1~150 0.9970 90.2~115.0 Fluoroketamine-D4 5 
33 Norfluoroketamine 1~150 0.9944 85.1~110.8 Norfluoroketamine-D4 5 
34 2-MDCK 1~150 0.9968 86.1~113.5 Ketamine-D4 5 
35 Bromoketamine 1~150 0.9992 88.2~111.0 Ketamine-D4 5 
36 2-FXE 1~150 0.9986 75.2~111.5 Ketamine-D4 5 
37 Tiletamine 1~150 0.9995 88.6~106.1 Ketamine-D4 5 
38 DMXE 1~150 0.9962 84.0~115.5 Ketamine-D4 5 
39 2-oxo-PCE 1~150 0.9949 86.5~111.0 Fluoroketamine-D4 5 
40 3-OH-PCP 1~150 0.9988 86.8~110.5 Ketamine-D4 5 
41 Diazepam 1~150 0.9999 92.0~106.4 Diazapam-D5 5 
42 Bromazolam 1~150 0.9995 95.2~106.8 Diazapam-D5 5 
43 Etizolam 1~150 0.9998 89.9~109.5 Diazapam-D5 5 
44 Estazolam 1~150 0.9995 94.0~103.0 Diazapam-D5 5 
45 Nimetazepam 1~150 0.9998 97.4~104.5 Diazapam-D5 5 
46 Troparil 1~150 0.9991 84.6~108.8 O6-Morphine-D3 10 
47 Dezocine 1~150 0.9950 79.1~114.2 Benzoylecgonine-D3 5 
48 Pethidine 1~150 0.9992 95.2~103.5 Norfluoroketamine-D4 5 
49 Methaqualone 1~150 0.9998 96.0~104.8 Diazapam-D5 5 
50 4-OH-MiPT 1~150 0.9980 90.8~108.6 Methcathinone-D3 15 
51 Lidocaine 1~150 0.9975 70.3~117.1 Fentanyl-D5 5 
52 Xylazine 1~150 0.9994 90.2~106.9 Thebaine-D3 10 
53 SC-109 1~150 0.9914 86.3~118.6 Fentanyl-D5 5 
54 SC-0818 1~150 0.9986 82.0~118.7 Norfluoroketamine-D4 5 
55 SC-104 100 1~150 0.9979 84.6~111.9 Norfluoroketamine-D4 5 
56 SC-0905 1~150 0.9976 89.3~109.2 Fentanyl-D5 5 
57 SC-105 1~150 0.9950 84.6~111.8 Fentanyl-D5 5 
58 5F-MDMB-PICA 1~150 0.9991 84.9~101.8 Fentanyl-D5 5 



91 

59 5F-EDMB-PICA 1~150 0.9982 85.8~117.4 4-ANPP-D5 5 
60 LSD 1~150 0.9994 84.4~111.7 LSD-D3 5 
61 3-FPM 1~150 0.9974 86.2~112.9 Norfentanyl-D5 10 
62 Diphenoxylate 1~150 0.9939 70.6~103.4 4-ANPP-D5 5 
63 Phentermine 1~150 0.9959 77.3~114.1 Amphetamine-D5 5 
64 Buprenorphine 1~150 0.9965 83.6~117.1 Sulfentanyl-D5 5 
65 Methylphenidate100 1~150 0.9972 74.5~119.0 Fentanyl-D5 5 
66 Amfepramone 1~150 0.9915 85.5~113.1 Methcathinone-D3 5 
67 Noscapine 1~150 0.9978 80.3~109.6 Noscapine-D3 5 
68 Thebaine 1~150 0.9989 93.4~109.0 Thebaine-D3 10 
69 Papaverine 1~150 0.9950 95.0~104.0 Papaverine-D6 5 
70 Oxycodone 1~150 0.9915 80.2~112.2 Methcathinone-D3 5 

2.4 ꅾ㢕䚍㹊낉 
ꂁ縨崽䏞⚹5 ng/L幊ざ叻ⲥ很巊Ⱖ务Cotinine ծCaffeine崽䏞⚹100 ng/Lꅾ㢕崵㹁6妃罌㻋⟉

㐼 涸 ꅾ 㢕 䚍  崵 㹁 絕 卓 㥵 邍5䨾 爙  ぐ 湡 叻 暟 涸 ⥂ 殆 傞 ꢂ ㄤ 油 ꬗ 獤 涸RSDⴔ ⵆ 㖈 㖈0.02%~0.83%ㄤ
2.48%~14.08%⛓ꢂկ 

邍 5. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

䎸尼 湡叻暟 
⥂殆傞ꢂ 
(RSD%) 

油꬗獤 
(RSD%) 

䎸尼 湡叻暟 
⥂殆傞ꢂ 
(RSD%) 

油꬗獤 
(RSD%) 

1 Cotinine 0.08 3.30 36 2-FXE 0.04 8.99 

2 Codeine 0.04 8.17 37 Tiletamine 0.03 8.33 

3 MDA 0.05 11.67 38 DMXE 0.04 10.23 

4 MDMA 0.05 4.77 39 2-oxo-PCE 0.04 11.41 

5 Cocaine 0.04 9.45 40 3-OH-PCP 0.05 10.99 

6 Benzoylecgonine 0.03 10.76 41 Diazepam 0.03 6.66 

7 Morphine 0.34 2.48 42 Bromazolam 0.03 5.81 

8 O6-Morphine 0.04 7.12 43 Etizolam 0.03 8.84 

9 Methamphetamine 0.04 5.04 44 Estazolam 0.03 10.36 

10 Amphetamine 0.04 10.45 45 Nimetazepam 0.03 8.21 

11 Ketamine 0.05 7.10 46 Troparil 0.04 12.47 

12 Norketamine 0.04 11.59 47 Dezocine 0.83 5.79 

13 Etomidate 0.03 10.61 48 Pethidine 0.04 8.22 

14 Etomidate acid 0.09 11.53 49 Methaqualone 0.03 6.25 

15 Caffeine 0.03 10.42 50 4-OH-MiPT 0.07 9.16 

16 Tramadol 0.04 10.66 51 Lidocaine 0.04 11.61 

17 Methadone 0.03 3.55 52 Xylazine 0.04 6.29 

18 EDDP 0.03 2.59 53 SC-109 0.03 12.33 

19 4-ANPP 0.03 9.84 54 SC-0818 0.02 5.46 

20 Fentanyl 0.03 4.52 55 SC-104 0.02 5.44 

21 Norfentanyl 0.04 7.35 56 SC-0905 0.03 6.01 

22 Sufentanil 0.03 3.12 57 SC-105 0.02 2.54 

23 Noracetylfentanyl 0.04 2.72 58 5F-MDMB-PICA 0.02 7.03 

24 Acetylfentanyl 0.04 7.46 59 5F-EDMB-PICA 0.02 6.53 

25 Remifentanil 0.05 10.63 60 LSD 0.04 8.70 

26 PMMA 0.04 5.95 61 3-FPM 0.05 9.03 
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27 Pseudoephedrine 0.04 6.18 62 Diphenoxylate 0.77 14.08 

28 Methcathinone 0.05 3.03 63 Phentermine 0.03 9.22 

29 N-sec-Butyl pentylone 0.03 5.66 64 Buprenorphine 0.03 10.58 

30 Dipentylone 0.03 13.58 65 Methylphenidate 0.04 12.55 

31 Mephedrone 0.04 6.55 66 Amfepramone 0.03 7.71 

32 Fluoroketamine 0.04 13.94 67 Noscapine 0.04 11.56 

33 Norfluoroketamine 0.03 7.17 68 Thebaine 0.04 8.69 

34 2-MDCK 0.04 9.85 69 Papaverine 0.03 9.81 

35 Bromoketamine 0.04 11.31 70 Oxycodone 0.04 10.78 

2.5 ⸈叻㔐佐桧㹊낉 
》瑟涯梠㞯宐呋ㅷ⸈Ⰶ幊ざ叻ⲥ很巊ꂁ縨崽䏞⚹ 10 ng/L 涸餘䱽呋ㅷⰦ务 Cotinine ծCaffeine

崽䏞⚹ 200 ng/Lꅾ㢕崵㹁 6 妃⸈叻呋ㅷ涸ⲥ烁䏞ㄤ礵㺙䏞絕卓㥵邍 6 䨾爙㔐佐桧㖈 77.5%~116.9%
⛓ꢂRSD 㖈 1.94%~13.70%⛓ꢂկ 

 邍 6. ⸈叻㔐佐桧絕卓(n=6) 
䎸
尼 

湡叻暟 
䎂㖲㔐佐桧 

(%) 
RSD 
(%) 

䎸尼 湡叻暟 
䎂㖲㔐佐桧 

(%) 
RSD 
(%) 

1 Cotinine 95.9 2.14 36 2-FXE 93.9 4.31 

2 Codeine 104.0 3.37 37 Tiletamine 102.0 3.72 

3 MDA 99.1 8.04 38 DMXE 82.5 6.42 

4 MDMA 93.4 4.45 39 2-oxo-PCE 97.6 10.8 

5 Cocaine 96.7 4.68 40 3-OH-PCP 87.8 10.6 

6 Benzoylecgonine 99.3 6.30 41 Diazepam 101.5 1.94 

7 Morphine 94.1 3.09 42 Bromazolam 89.9 3.57 

8 O6-Morphine 98.6 6.81 43 Etizolam 112.7 2.33 

9 Methamphetamine 101.6 5.82 44 Estazolam 97.2 3.38 

10 Amphetamine 95.4 13.2 45 Nimetazepam 95.8 5.80 

11 Ketamine 92.6 5.10 46 Troparil 87.3 12.6 

12 Norketamine 100.6 4.62 47 Dezocine 90.5 12.0 

13 Etomidate 101.0 2.89 48 Pethidine 81.5 9.28 

14 Etomidate acid 74.2 10.76 49 Methaqualone 105.6 5.07 

15 Caffeine 96.9 2.60 50 4-OH-MiPT 77.5 13.70 

16 Tramadol 100.7 5.33 51 Lidocaine 116.9 5.58 

17 Methadone 89.9 4.22 52 Xylazine 78.0 3.24 

18 EDDP 98.4 2.51 53 SC-109 109.6 11.70 

19 4-ANPP 105.9 2.35 54 SC-0818 89.2 3.30 

20 Fentanyl 97.8 7.42 55 SC-104 90.7 9.54 

21 Norfentanyl 89.3 11.1 56 SC-0905 115.2 7.01 

22 Sufentanil 95..2 2.32 57 SC-105 106.1 12.00 

23 Noracetylfentanyl 102.9 2.05 58 5F-MDMB-PICA 98.7 12.30 

24 Acetylfentanyl 108.7 10.4 59 5F-EDMB-PICA 114.6 6.82 

25 Remifentanil 105.7 11.1 60 LSD 97.1 5.29 

26 PMMA 97.0 2.62 61 3-FPM 109.1 9.67 

27 Pseudoephedrine 84.4 5.66 62 Diphenoxylate 84.9 13.2 
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28 Methcathinone 85.3 11.3 63 Phentermine 110.8 8.25 

29 N-sec-Butyl pentylone 101.0 7.59 64 Buprenorphine 101.4 4.45 

30 Dipentylone 111.4 4.76 65 Methylphenidate 106.9 7.87 

31 Mephedrone 102.2 7.64 66 Amfepramone 101.4 4.07 

32 Fluoroketamine 102.3 4.30 67 Noscapine 107.6 5.69 

33 Norfluoroketamine 94.7 12.3 68 Thebaine 92.3 4.98 

34 2-MDCK 94.0 7.89 69 Papaverine 97.6 4.59 

35 Bromoketamine 107.1 8.04 70 Oxycodone 116.7 6.82 

3. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX 翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝

併䏞涸宐务 70 猫礵牟崞䚍暟餘ㄤ去靧暟涸唬崵倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ䒊用吥ⲥ刼絁㖈 1~150 ng/L
Ⱖ务 CotinineծCaffeine 崽䏞⚹ 20~3000 ng/L崽䏞薴㔵ⰻ70 猫湡叻暟絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖲
㣐✵ 0.99կꂁ縨崽䏞⚹ 10 ng/L 涸餘䱽呋ㅷⰦ务 Cotinine ծCaffeine 崽䏞⚹ 200 ng/Lꅾ㢕崵㹁 6 妃
㔐佐桧㖈 77.5%~116.9%⛓ꢂRSD 㖈 1.94%~13.70%⛓ꢂ倰岁ⲥ烁〳ꬑ〳⟄⚹宐务礵牟崞䚍暟餘ㄤ
去靧暟唬崵䲿⣘䖎㥩涸⿬罌կ  
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AOE-LCMSMS 翫欽唬崵欰崞寓宐⚥㔋孲㣐띿ꂛㄤ㔋孲㣐띿ꃑ 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ LCMSMS 餘靶翫欽䒊用✫欰崞寓宐务㔋孲㣐띿ꂛㄤ㔋孲㣐띿ꃑず傞ⴔ
區涸倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ㼆倰岁涸絁䚍ծ礵㺙䏞⿺⸈叻㔐佐桧鵳遤罌㻋絕卓儑爙霪倰岁絁
䚍葻㥩絁䚍湱Ⱒ禹侨㖲㖈 0.996 ⟄副⡛ծ务ծ넞♲⚡崽䏞宐䎂⸈叻㹊낉罌㻋㔐佐桧⿺ꅾ㢕䚍䎂遤崵
霚 3 妃ぐ絆ⴔ涸⸈叻㔐佐桧㖈 86.1%~111.9%⛓ꢂ䎂遤崵㹁♲妃涸湱㼆叻ⲥ⨊䊵㖈 1.33%~5.93%⛓ꢂ
倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒AOE 禹絡  㔋孲㣐띿ꂛ  㔋孲㣐띿ꃑ  欰崞寓宐 
 

䪮助暵挿 
 ꛏ㼆㔋孲㣐띿ꂛㄤ㔋孲㣐띿ꃑ䒊用 AOE+LCMSMS ⴔ區倰岁կ 
 劥倰岁⾝併䏞넞呋ㅷ⵸㢅椚皍⽀ծ䘯鸟ⴔ區絕卓ⲥ烁կ 
 

㣐띿僽⚆歲薴㔵ⰻ试欽剒⚹⚚ꅾ涸嫫ㅷ⛓♧Ⱖ务㔋孲㣐띿ꂛTHC僽껷銳涸礵牟崞䚍䧭ⴔ腊⢪
➃荝䎑䧭洶䎇〳㼆➃⡤❡欰㢴猫嫫㹲⡲欽կTHC 㖈➃⡤ⰻ湱Ⱒꃍ涸⪶⻊♴⯓欰䧭崞䚍去靧❡暟 11-繿-Δ9-
㔋孲㣐띿ꂛㄤ 8-繿-Δ9-㔋孲㣐띿ꂛ搬た鵳♧姿去靧⚹ꬋ崞䚍涸㔋孲㣐띿ꃑ(THC-COOH)ㄤ匧㼱ꆀ涸 8, 11-
✳繿-Δ9-㔋孲㣐띿ꂛⰦ务 THC-COOH 僽 THC 㖈⡤ⰻ涸⚺銳去靧❡暟THC ⿺Ⱖ去靧暟ꥥ满➃⡤去靧䱗
佞Ⰶ欰崞寓宐务կ 

寓宐务嫫ㅷ唬崵僽✫鍒⼓㚖嫫䞔涸倝Ⱓ涸ꅾ銳䪮助䩛媯ⲥ烁崵㹁寓宐务嫫ㅷ涸崽䏞僽寓宐嫫ㅷ唬
崵䪮助腊㢿〄䮦⡲欽涸ꅾ銳⵸䲿告嫫ㅷ䱗佞⛓たꥥ满宐⡤涸崨⸓罜的侔ծ獺ꅺ㣐鿈ⴔ嫫ㅷ涸剒絊唬崵
崽䏞匧⡛䖃䖃꨽銳鸑鵂㔿湱蟋》䪮助㼆ⴔ區暟㺢꧋ㄤ⿡ꤑ鿈ⴔ勇餘䎇♸LC-MS/MS䪮助翫欽䲿⼮唬
崵⾝併䏞կ䀙峸ꛏ㼆寓宐嫫ㅷ唬崵务⵸㢅椚鵂玐鳅⚹籖椫涸汥挿ㄤꦼ挿䲀ⴀⰌ荈⸓㔿湱蟋》ⴔ區禹絡
AOE禹絡霪禹絡㼜呋ㅷ⵸㢅椚ծ馄넞佪巊湱蒀靶ⴔ猌ծ餘靶唬崵ծ侨研㢅椚瘝넞䏞꧋䧭䧭⸆㹊梡
✫欰崞寓宐呋ㅷ湬䱹副呋ⴔ區㣐㣐皍⻊呋ㅷⴔ區鵂玐կ 

劥俒ⵄ欽AOE禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8050翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸欰崞寓宐务㔋
孲㣐띿ꂛㄤ㔋孲㣐띿ꃑ涸ⴔ區倰岁կ⣘湱Ⱒ➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉翫欽禹絡կⰨ⡤ꂁ縨⚹ 
禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5 × 2 
鳕 巊 岹  LC-30AD × 2 荈 ⸓ 鵳 呋 㐼  SIL-30AC 
鳕 巊 岹  LC-20ADⰻ縨 LPGE ⽀⯋ 荈 ⸓ 鵳 呋 㐼  SIL-16P 
叙 庛 盲  CTO-20ACⰻ縨 FCV-36AH ⼧鸑

ꢎ 
蒀 靶 䊨 ⡲ 畀  LabSolutions Ver.5.97 

餘 靶 ⟉  LCMS-8050   
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㕃 1. 䀙峸 AOE 禹絡 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

㔿湱蟋》叙 Oasis HLB Direct Connect HP30 mm L. × 2.1 mm I.D., 20 μm 
SPE 鳕巊岹 A-宐B-歌ꃫ/⛩臟/䒗⚋ꃫ1/1/1v/v/v 
S P E  崨 鸟 3 mL/min 
鵳 呋 ꆀ 2000 μL 

邍 1. SPE 傞ꢂ玐䎸 

Time(min) Module Command Value 
0 Pumps Pump C Flow 0.5 

0.01 Pumps Pump C Flow 3 
3.00 Pumps SV(Pump C) B 
5.00 Pumps SV(Pump C) A 
8.00 Pumps Pump C Flow 3 
8.01 Pumps Pump C Flow 0.5 

蒀靶勵⟝UHPLC 
蒀 靶 叙 Shim-pack Scepter C18-120100 mm L. × 2.1 mm I.D., 3 μm 
崨 ⸓ 湱 A 湱-0.1 mM ⛩ꃑꜽ+0.1 mM 孮⻊ꜽ宐很巊B 湱-⛩臟/歌ꃫ1/1 
崨 鸟 0.4 mL/min 

叙 庛 40˫ 

峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 80%傞ꢂ玐䎸錛邍 2 
邍 2. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

3.00 Pumps Pump B Conc. 80 
5.00 Pumps Pump B Conc. 100 
6.00 Pumps Pump B Conc. 100 

6.10 Pumps Pump B Conc. 80 

9.00 Controller Stop  

LCMS-8050 餘靶勵⟝ 
猌 㶩 彂 ESI (-) 䱹 〡 歏 ⾓ -3.5 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
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DL 庛 䏞 200˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
MRM ⿬ 侨 錛邍 3 ⸈ 掚 孞 崨 ꆀ 10.0 L/min 

邍 3. MRM ⿬侨 

No. ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 THC 313.10 
245.35* 15 27 11 
191.25 11 27 20 

2 THC-IS 316.20 
248.40* 11 27 16 
194.35 11 28 21 

3 THC-COOH 343.10 
191.90* 17 32 20 
245.30 16 27 11 

4 THC-COOH-IS 346.10 
194.35* 16 31 12 
248.35 17 29 11 

1.3 叻ⲥ很巊ꂁⵖ 
ⴔⵆ》㔋孲㣐띿ꂛㄤ㔋孲㣐띿ꃑ叻ⲥ很巊欽歌ꃫ獺ꅺꂁⵖ幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կ

ⴔⵆ》ⰻ叻很巊欽歌ꃫ獺ꅺꂁⵖ幊ざⰻ叻䊨⡲巊崽䏞⚹ 10 μg/L佞縨✵-20˫ⱺ盲务⥂㶸կ》幊ざ
䊨⡲巊欽歌ꃫ⟄鷶紩獺ꅺ倰岁ꂁⵖ吥ⲥ刼絁䊨⡲巊崽䏞ⴔⵆ⚹ 0.5ծ1ծ2ծ5ծ10ծ20ծ50ծ100 μg/Lկ
㼜馄紱宐♸⛩臟䭽撑 73 嫱⢾幊ざ㖲⺣⡲⚹叻ⲥ刼絁獺ꅺ很巊㼜吥ⲥ刼絁䊨⡲巊䭽撑 11000 嫱⢾獺
ꅺ䭽撑 1:1000 涸嫱⢾⸈Ⰶⰻ叻䊨⡲巊ㄤ 1:100 涸嫱⢾⸈Ⰶ 30%涸⛩ꃑꜽ很巊䶔⺣鄳Ⰶ呋ㅷ櫕务䖉崵կ 

1.4 呋ㅷ涸곫㢅椚 
劢絑㢅椚涸欰崞寓宐呋ㅷ佞縨✵-20˫ⱺ盲务⥂㶸կ崵霚⵸鍒ⲏ䖉崵呋ㅷ》14 mL呋ㅷ很巊⸈Ⰶ

6 mL⛩臟幊ざ㖲⺣搬た鵂PTFE応芘կⲥ烁獴》呋ㅷ䭽撑11000涸嫱⢾⸈Ⰶⰻ叻䊨⡲巊ㄤ1:100嫱⢾
⸈Ⰶ30%涸⛩ꃑꜽ很巊䶔⺣鄳Ⰶ呋ㅷ櫕务䖉崵կ 

 

2. 絕卓♸雭雿 
2.1 AOE ♳呋-蟋》崨玐 

絑鵂곫㢅椚涸寓宐呋ㅷ絑㣐⡤獤荈⸓鵳呋㐼SIL-16P》呋た鄄 SPE 鳕巊岹䲀鷐荛㔿湱蟋》叙 SPE1
副㔋孲㣐띿ꂛㄤ㔋孲㣐띿ꃑ鄄 SPE1 エ꣡㖈 3 min 傞鸑鵂⼧鸑ꢎ崨騟ⴗ矿馄넞佪巊湱蒀靶禹絡ꅷ欽
唑䏞峤膴㼜湡叻ⴔ區暟歋 SPE1 峤膴ⵌ UHPLC ⴔ區叙副模䧭蒀靶油涸ꅾ翸送ㄤⴔ猌կ㖈 SPE1 峤膴涸ず
傞䌄剣⡛⾓唑䏞嫱⢾ꢎ涸鳕巊岹ⴔⵆ鳕鷐剣纸很⵫ㄤ宐模䧭㔿湱蟋》叙 SPE2 涸ⱄ欰ㄤ䎂邂ⲥ㢊♴
♧⚡呋ㅷⴔ區կ 
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㕃 2. AOE 峤膴副呋蟋》崨玐⿺絕卓 

2.2 MRM 蒀靶㕃 

        
㕃 3. THC ㄤ THC-COOH 叻ⲥ很巊0.5 ng/LMRM 蒀靶㕃 

2.3 絁䚍薴㔵 
䭽撑 1.3 ꂁⵖ䧭ぐ崽䏞幊ざ叻ⲥ很巊⟄ⰻ叻岁絚ⵖ叻ⲥ刼絁叻ⲥ刼絁㥵㕃 4刼絁絕卓㥵♴邍 4 䨾

爙䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍湱Ⱒ禹侨㖲㣐✵ 0.996ⲥ烁䏞㖈 90.6%-112.5%⛓ꢂկ 

 
㕃 4. THC ㄤ THC-COOH 叻ⲥ刼絁 

邍 4. 叻ⲥ刼絁絕卓 

⻊ざ暟 
絁䚍薴㔵
ng/L) 

湱Ⱒ禹侨 
ⲥ烁䏞
% 

㹁ꆀꣳ
ng/L 

唬ⴀꣳ
ng/L 

THC 0.5-100 0.996 92.7-112.5 0.10 0.03 

THC-COOH 0.5-100 0.997 90.6-107.9 0.38 0.12 

Conc.Ratio (ppm)
0 50

Area Ratio

0.0

2.5

5.0

7.5

10.0 THC
y = 0.09068295x - 0.01021851
R² = 0.9938204    R = 0.9969054

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

Conc.Ratio (ppm)
0 50

Area Ratio

0

1

2

3

4
THC-COOH
y = 0.04304445x - 0.0007989148
R² = 0.9950817    R = 0.9975378

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

SPE1 副呋ծ幡峤 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.0

1.0

2.0

3.0

4.0

5.0

(x10,000)

2:THC-COOH 343.1000>191.3000(-) CE: 32.0
1:THC 313.1000>245.3500(-) CE: 27.0

SPE1 峤膴ծⴔ猌 
SPE2 ⱄ欰ծ䎂邂 

ꢎⴗ矿 

THC-COOH 

THC 

5.08e3Q 313.10>245.35 (-)

RT (min)
5 6

0.00

%

100.00 THC 

2.25e3Q 343.10>191.30 (-)

RT (min)
4.5 5.0

0.00

%

100.00 THC-COOH 
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2.4 ⟉㐼礵㺙䏞 
䭽撑 1.3 姿낢ꂁⵖ⡛ծ务ծ넞崽䏞叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋ⴔ區倰岁⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕

䚍絕卓㥵♴邍 5 䨾爙կ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㼭✵ 0.14%ㄤ 3.12%⟉㐼礵㺙䏞
葻㥩կ 

邍 5. ꅾ㢕䚍崵霚n=6 

⻊ざ暟 
崽䏞 
ng/L 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

崽䏞 
ng/L 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

崽䏞 
ng/L 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

THC 5 0.03 1.09 20 0.03 2.11 50 0.06 1.27 
THC-COOH 5 0.14 3.12 20 0.13 1.99 50 0.14 1.01 

2.5 㛇餘⸈叻㹊낉 
》欰崞寓宐呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊呋ㅷㄤ⡛ծ务ծ넞♲⚡♶ず崽䏞涸⸈叻呋ㅷぐ呋ㅷ䎂遤崵㹁 3

妃կ崵霚絕卓儑爙⸈叻㔐佐桧㖈 86.1%~111.9%⛓ꢂ䎂遤崵㹁♲妃涸湱㼆叻ⲥ⨊䊵㖈 1.33%~5.93%⛓
ꢂ霹僈劥倰岁ⲥ烁䚍葻㥩կ 

邍 6. 㛇餘⸈叻㹊낉絕卓n=3 

⻊ざ暟 
呋ㅷ崽䏞
ng/L 

⸈叻崽䏞5 ng/L ⸈叻崽䏞20 ng/L ⸈叻崽䏞50 ng/L 
㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

THC N.D. 86.1 3.31 105.0 4.05 111.9 2.45 

THC-COOH N.D. 91.3 5.93 89.6 1.33 87.2 3.36 

 

3. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸欰崞寓宐务㔋

孲㣐띿ꂛㄤ㔋孲㣐띿ꃑず傞ⴔ區涸倰岁կ霪倰岁ꅷ欽ⰻ叻岁䒊用吥ⲥ刼絁ぐ絆ⴔ絁䚍湱Ⱒ䚍葻㥩կ⡛ծ
务ծ넞♲⚡崽䏞宐䎂낉霆⟉㐼礵㺙䏞⥂殆傞ꢂㄤ油꬗獤㖲邍梡ⴀ✫葻㥩涸ꅾ㢕䚍կ⸈叻㔐佐㹊낉务ぐ
暟餘㔐佐桧㖈 86.1%~111.9%⛓ꢂ倰岁ⲥ烁〳ꬑկ霪倰岁乼⡲皍䰦ծ⾝併䏞넞ծⴔ區鸟䏞䘯〳⟄⚹Ⱆ
㸝遤⚌务欰崞寓宐务㣐띿涸唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 
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AOE-LCMSMS 翫欽ⴔ區寓宐⚥ 7 猫蓷㣖㽲碫暟餘 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX䒊用✫寓宐务 7 猫蓷㣖㽲碫暟餘涸ⴔ
區倰岁կ霪禹絡㼜呋ㅷ㺢꧋ծⲙ⻊ㄤⴔ區넞䏞꧋䧭㖈 22 min ⰻ模呋ㅷ涸副呋ծ㺢꧋ծⴔ猌ㄤ崵㹁կ霪倰
岁ꅷ欽ⰻ叻岁㹁ꆀ㖈 0.05-10ng/L 涸薴㔵ⰻ蓷㣖㽲碫暟餘絁䚍湱Ⱒ禹侨㖲㖈 0.999 ⟄副絁䚍葻㥩
넞务⡛叻ⲥ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㖈 0.02~0.04%ㄤ 1.00~5.10%
⛓ꢂꅾ㢕䚍葻㥩넞务⡛♲⚡崽䏞涸⸈叻㔐佐桧㖈 63.0 ~89.3%⛓ꢂ䎂遤 3 口⸈叻呋ㅷ涸湱㼆叻ⲥ⨊
䊵(RSD%)㖈 0.55~10.60%⛓ꢂ倰岁ⲥ烁〳ꬑ〳欽✵㹊꣢呋ㅷ涸唬崵կ 

Ⱒꝶ霒AOE 禹絡-LCMS-8060NX 翫欽  寓宐  蓷㣖㽲碫暟餘 
 

䪮助暵挿 
 䒊用蓷㣖㽲碫嫫ㅷ涸 AOE+LCMSMS ⴔ區倰岁կ 
 劥倰岁⾝併䏞넞呋ㅷ⵸㢅椚皍⽀ծ䘯鸟ⴔ區絕卓ⲥ烁կ 

 
蓷㣖㽲碫暟餘僽剒鵛Ⳝ䎃䩞ⴀ梡䎇⚂㖈繠㕂ծ⸈䭭㣐瘝㕂鴽鸟〄㾝訫䒁涸倝㘗ざ䧭嫫ㅷկ⟄蓷㣖㽲

碫暟餘⚹去邍涸倝㘗嫫ㅷ勻⸷⳸枡溶㖈♧❈㕂㹻㣐錞垷崨遤试欽鸣䧭㣐ꆀ➃プ娥❖䒸〄⚚ꅾ爢⠔꡼
곿կ歋✵霪碫暟餘嫫䚍䔂ծㅷ猫㢴ծ」䒗䘯ծ叅綋ꦼ溶䧭⚹䔲⵸㕂꣢犜嫫곭㚖꬗⚰涸♧㣐ꦼ곿կ 

㖈䧮㕂蓷㣖㽲碫暟餘♧湬僽⚚呔盗䱽涸䔂佪띿ꃯ䚍ꞏ汥蚋㖈2018䎃䏀⚿遤涸务繠⯋껷⠔兊副⚙
㕂곭㼋➃㽠㼆蓷㣖㽲碫暟餘鵳遤盗䱽鴪䧭✫Ⱏ霋կ⿡䎃4剢1傈Ⱆ㸝鿈ծ㕂㹻⽡欰⨴䐀㨼プ⠔ծ㕂㹻
蚋ㅷ港漛盗椚㽷翫ざ〄䋒շⰢ✵㼜蓷㣖㽲碫暟餘⴩Ⰶյꬋ蚋欽碫띿ꃯ蚋ㅷㄤ礵牟蚋ㅷ盗ⵖㅷ猫㟞邉湡䔶ն
涸Ⱆデո蓷㣖㽲碫暟餘鄄侮碫⴩盗կ 

劥俒ⵄ欽䀙峸AOE禹絡(Ⰼ荈⸓㔿湱蟋》ⴔ區禹絡)ㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8060NX翫欽䒊用♧猫
皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝併䏞寓宐务蓷㣖㽲碫暟餘涸唬崵倰岁կ⣘湱Ⱒ➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 纸  DGU-20A5R×2 
鳕 巊 岹  LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20ACⰻ縨 FCV-36AH ⼧鸑ꢎ SPE 鳕巊岹 LC-20ADXR 鳕 巊 岹  ⰻ 縨

LPGE ⽀⯋ 
AOE 鵳呋㐼 SIL-16P 荈⸓鵳呋㐼 蒀靶䊨⡲畀 LabSolutions Ver. 5.99 SP2 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
㔿湱蟋》叙 Oasis HLB Direct Connect HP30 mm L. × 2.1 mm I.D., 20 μm 
SPE 鳕巊岹 A-宐B-50%歌ꃫ宐ゎ 0.1%歌ꃑC-歌ꃫ⛩臟䒗⚋ꃫ1:1:1v/v/v 
SPE 崨鸟            3 mL/min 
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蒀靶叙 Shim-pack GIST C18-AQ HP100 mm×2.1 mmI.D., 3 μm,  
P/N:227-30765-03䀙峸副嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨⸓湱 A 湱-0.1%歌ꃑ宐  B 湱-⛩臟  
崨鸟 0.4 mL/min 
叙庛 40˫ 
鵳呋ꆀ 1000 μL 
峤膴倰䒭      唑䏞峤膴 

LCMS-8060NX 餘靶勵⟝ 
猌 㶩 彂 ESI(+) 䱹 〡 歏 ⾓  0.5 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 15.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 350˫ 䎁 醋 孞 崨 鸟 5.0 L/min 
DL 庛 䏞 200˫ MRM ⿬ 侨 錛邍 1 

邍 1. MRM ⠏⻊⿬侨 

岤 *邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊涸ꂁ縨 
ⴔⵆ》蓷㣖㽲碫暟餘叻ⲥ很巊欽⛩臟獺ꅺꂁⵖ幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կⴔⵆ》ⰻ叻

很巊欽⛩臟獺ꅺꂁⵖⰻ叻䊨⡲巊崽䏞⚹ 5 μg/L佞縨✵-20˫ⱺ盲务⥂㶸կ》幊ざ䊨⡲巊欽⛩臟⟄鷶
紩獺ꅺ倰岁ꂁⵖ吥ⲥ刼絁䊨⡲巊崽䏞ⴔⵆ⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1ծ2ծ5ծ10 μg/Lկ㖈馄紱宐务䭽撑
1:1000 涸嫱⢾⸈Ⰶⰻ叻䊨⡲巊欽霪ⰻ叻很巊㼜吥ⲥ刼絁䊨⡲巊䭽撑 1:1000 嫱⢾獺ꅺ䎇䭽撑 1:100 涸嫱
⢾⸈Ⰶ 30%涸⛩ꃑꜽ很巊䶔⺣鄳Ⰶ呋ㅷ櫕务䖉崵կ 

䎸
尼 

⻊ざ暟 ⰻ叻ⴔ絆 CAS No. ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre Bias 

(V) 
CE (V) 

Q3 Pre 
Bias (V) 

1 4-孮♨ꃀ蓷㣖㽲 1 244195-31-1 369.30 
188.15* 22.0 -11.0 -24.0 
105.10 22.0 -26.0 -39.0 

2 㤵蓷㣖㽲 2 101343-69-5 371.25 
188.15* 22.0 -11.0 -24.0 
105.10 22.0 -24.0 -37.0 

3 ⚋掜ꃀ蓷㣖㽲 2 82003-75-6 335.25 
188.15* 22.0 -10.0 -24.0 
105.20 22.0 -24.0 -34.0 

4 ト废蓷㣖㽲 2 101345-66-8 375.25 
188.15* 22.0 -11.0 -23.0 
105.20 22.0 -25.0 -38.0 

5 䧥ꃀ蓷㣖㽲 1 122882-90-0 365.25 
188.25* 22.0 -11.0 -25.0 
105.20 22.0 -25.0 -40.0 

6 䒗♨ꃀ蓷㣖㽲 1 119618-70-1 351.10 
188.25* 22.0 -10.0 -24.0 
105.10 22.0 -25.0 -37.0 

7 ⛩ꃀ蓷㣖㽲 1 3258-84-2 323.25 
188.25* 22.0 -12.0 -23.0 
105.10 22.0 -23.0 -36.0 

8 守腂ꂼ-D4ⰻ叻 1  242.10 129.05 13.0 -28.0 -20.0 
9 繠尪ꂼ-D3ⰻ叻 2  313.15 268.25 22.0 -15.0 -10.0 
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1.4 呋ㅷ⵸㢅椚倰岁 
》 10 mL 寓宐呋ㅷ猌䗱鵂 0.22 μm 応芘搬た䭽撑 1:1000 涸嫱⢾⸈Ⰶⰻ叻䊨⡲巊ㄤ 1:100 ⸈Ⰶ 30%

涸⛩ꃑꜽ很巊鄳Ⰶ呋ㅷ櫕务䖉崵կ 
 

2. 絕卓♸雭雿 
2.1 叻ⲥ很巊涸 MRM 蒀靶㕃 

     
              ⛩ꃀ蓷㣖㽲                               䒗♨ꃀ蓷㣖㽲                             䧥ꃀ蓷㣖㽲 

    
                ト废蓷㣖㽲                          ⚋掜ꃀ蓷㣖㽲                              㤵蓷㣖㽲                          4-孮♨ꃀ蓷㣖㽲 

㕃 1. 蓷㣖㽲碫暟餘 MRM 蒀靶㕃1 ng/L 

2.2 絁䚍薴㔵 
䭽撑 1.3 ꂁⵖ䧭ぐ崽䏞幊ざ叻ⲥ很巊⟄ぐ湡叻暟崽䏞⚹埇㗂叻湡叻暟油꬗獤♸ⰻ叻油꬗獤⚹紷㗂

叻⟄ⰻ叻岁絚ⵖ叻ⲥ刼絁䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍湱Ⱒ禹侨㖲鴪ⵌ䧴㣐✵ 0.999絁䚍倰玐
⿺湱Ⱒ禹侨錛邍 2կ 

邍 2. 吥ⲥ刼絁⿬侨 

䎸
尼 

⻊ざ暟 
絁䚍薴㔵 
ng/L 

湱Ⱒ禹侨 R2 礵烁䏞% 
㹁ꆀꣳ 

ng/L 
1 ⛩ꃀ蓷㣖㽲 0.05-10 0.9999 98.1-103.3 0.02 
2 䒗♨ꃀ蓷㣖㽲 0.05-10 0.9998 93.9-111.1 0.01 
3 䧥ꃀ蓷㣖㽲 0.05-10 0.9996 89.4-114.0 0.01 
4 ト废蓷㣖㽲 0.05-10 0.9998 96.2-104.3 0.01 
5 ⚋掜ꃀ蓷㣖㽲 0.05-10 0.9997 94.9-107.7 0.01 
6 㤵蓷㣖㽲 0.05-10 0.9996 94.0-108.6 0.01 
7 4-孮♨ꃀ蓷㣖㽲 0.05-10 0.9999 91.0-103.8 0.01 

 

     
⛩ꃀ蓷㣖㽲                         䒗♨ꃀ蓷㣖㽲                        䧥ꃀ蓷㣖㽲 

4.81e5Q 323.25>188.25 (+)
RT=8.987

RT (min)
8.5 9.0 9.5

0.00

%

100.00

4.16e5Q 351.10>188.25 (+)
RT=9.549

RT (min)
9.0 9.5 10.0

0.00

%

100.00

2.32e5Q 365.25>188.25 (+)
RT=9.860

RT (min)
9.5 10.0

0.00

%

100.00

3.19e5Q 375.25>188.15 (+)
RT=9.396

RT (min)
9.0 9.5 10.0

0.00

%

100.00

4.07e5Q 335.25>188.15 (+)
RT=9.267

RT (min)
9.0 9.5

0.00

%

100.00

4.08e5Q 371.25>188.15 (+)
RT=8.997

RT (min)
8.5 9.0 9.5

0.00

%

100.00

2.82e5Q 369.30>188.15 (+)
RT=9.665

RT (min)
9.0 9.5 10.0

0.00

%

100.00

Conc.Ratio (ppt)
0 5

Area Ratio

0

2

4

乙酰芬太尼
y = 0.5607678x + 0.00868995
R² = 0.9997743    R = 0.9998

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio (ppt)
0 5

Area Ratio

0

2

4
异丁酰芬太尼
y = 0.4557371x + 0.00426697
R² = 0.9996690    R = 0.9998

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio (ppt)
0 5

Area Ratio

0

1

2

戊酰芬太尼
y = 0.2564076x + 0.00307896
R² = 0.9992327    R = 0.9996

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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ト废蓷㣖㽲                         ⚋掜ꃀ蓷㣖㽲                             㤵蓷㣖㽲                           4-孮♨ꃀ蓷㣖㽲 

㕃 2.蓷㣖㽲碫暟餘吥ⲥ刼絁 

2.3 ꅾ㢕䚍 
䭽撑 1.3 姿낢ꂁⵖ⡛ծ务ծ넞崽䏞叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋ⴔ區倰岁⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕

䚍կ蓷㣖㽲碫暟餘涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.02~0.04%ㄤ 1.00~5.10%⛓ꢂ侨研邍僈倰岁ꅾ㢕
䚍葻㥩կ 

邍 3. ꅾ㢕䚍崵霚n=6 

䎸
尼 

呋ㅷぜ獦 
RSD%0.2 ng/L RSD%1 ng/L RSD%5 ng/L 
   R.T. Area R.T. Area R.T. Area 

1 ⛩ꃀ蓷㣖㽲 0.03 3.19 0.02 2.67 0.04 2.33 
2 䒗♨ꃀ蓷㣖㽲 0.03 5.10 0.02 3.72 0.04 2.28 
3 䧥ꃀ蓷㣖㽲 0.03 3.38 0.02 2.51 0.03 3.36 
4 ト废蓷㣖㽲 0.03 3.27 0.02 2.05 0.04 4.69 
5 ⚋掜ꃀ蓷㣖㽲 0.03 4.40 0.02 1.00 0.04 3.25 
6 㤵蓷㣖㽲 0.03 2.59 0.02 3.58 0.04 2.36 
7 4-孮♨ꃀ蓷㣖㽲 0.03 3.91 0.02 2.26 0.03 4.02 

2.4 ⸈叻㔐佐㹊낉 
》寓宐呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊呋ㅷㄤ⸈叻呋ㅷ♲⚡宐䎂⸈叻崽䏞㥵♴邍 4 䨾爙ぐ呋ㅷ䎂遤崵

㹁 3 妃կ崵霚絕卓儑爙蓷㣖㽲碫暟餘涸⸈叻㔐佐桧㖈 63.0 ~89.3%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈 0.55~ 10.60%
⛓ꢂ霹僈劥倰岁ⲥ烁䚍葻㥩կ 

邍 4. 㛇餘⸈叻㹊낉絕卓n=3 

䎸尼 ぜ獦 
呋ㅷ崽䏞
ng/L 

⸈叻0.2 ng/L ⸈叻1 ng/L ⸈叻5 ng/L 
㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

1 ⛩ꃀ蓷㣖㽲 N.D. 87.0 10.20 87.0 2.10 89.3 0.55 
2 䒗♨ꃀ蓷㣖㽲 N.D. 63.0 5.15 69.4 1.25 67.2 1.23 
3 䧥ꃀ蓷㣖㽲 N.D. 82.0 1.09 83.6 0.95 84.1 2.72 
4 ト废蓷㣖㽲 N.D. 68.0 4.84 74.1 4.10 67.1 1.21 
5 ⚋掜ꃀ蓷㣖㽲 N.D. 89.0 6.81 83.9 1.88 84.3 1.10 
6 㤵蓷㣖㽲 N.D. 66.5 5.15 70.6 1.70 72.1 2.43 
7 4-孮♨ꃀ蓷㣖㽲 N.D. 72.5 10.60 78.5 1.70 80.1 0.85 

岤N.D.邍爙劢唬ⴀկ 

  

Conc.Ratio (ppt)
0 5

Area Ratio

0

1

2

3
呋喃芬太尼
y = 0.3446652x + 0.00153667
R² = 0.9997554    R = 0.9998

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio (ppt)
0 5

Area Ratio

0

2

4
丙烯酰芬太尼
y = 0.4836246x + 0.00718215
R² = 0.9995002    R = 0.9997

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio (ppt)
0 5

Area Ratio

0

2

4
奥芬太尼
y = 0.4594141x + 0.00396403
R² = 0.9992437    R = 0.9996

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc.Ratio (ppt)
0 5

Area Ratio

0

1

2

3
4-氟丁酰芬太尼
y = 0.3306301x + 0.00655270
R² = 0.9997698    R = 0.9998

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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3. 絕雿 
劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞⾝併䏞

涸寓宐务蓷㣖㽲碫暟餘涸唬崵倰岁կ霪倰岁ꅷ欽ⰻ叻岁㹁ꆀ낉霆侨研邍僈霪倰岁絁䚍ծꅾ㢕䚍ծ⸈叻
㔐佐桧葻㥩倰岁ⲥ烁〳ꬑ〳⟄⚹寓宐务蓷㣖㽲碫暟餘唬崵䲿⣘䖎㥩涸⦶ꊹㄤ⿬罌կ 
  



104 

AOE-LCMSMS 翫欽唬崵寓宐⚥✳歌㛇蒀腂瘝蒀腂碫荝䎑⵫ 

䶰 銳劥俒ⵄ欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050䒊用✫欰崞寓宐务✳歌㛇蒀腂瘝蒀腂碫
荝䎑⵫涸㹁ꆀⴔ區倰岁կ劥倰岁㖈 14 min ⰻ模䧭 7 猫蒀腂碫暟餘涸副呋ծ㺢꧋ծⴔ區ㄤ崵㹁劥倰岁务 7
猫蒀腂碫暟餘涸唬崵ꣳ㖲⡛✵ 0.05 ng/Lկⴔⵆ罌㻋✫倰岁絁䚍湱Ⱒ䚍ծⲥ烁䏞ㄤ礵㺙䏞䚍腊⻊ざ暟絁䚍
湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖈 0.995 ⟄副կ⡛ծ务ծ넞♲⚡崽䏞宐䎂⸈叻㔐佐忘駈㹁ꆀ銳宠կ 

Ⱒꝶ霒AOE+LC-MS/MS  蒀腂碫荝䎑⵫  欰崞寓宐 
 

䪮助暵挿 
 ⵄ欽 AOE 禹絡㹊梡寓宐呋ㅷ务 7 猫蒀腂碫荝䎑⵫㖈絁㺢꧋-巊餘翫欽ⴔ區կ 
 䒊用唬崵ꣳ㖲⡛✵ 0.05 ng/L 蒀腂碫荝䎑⵫넞⾝併䏞㹁ꆀⴔ區倰岁կ 
 

✳歌㛇蒀腂僽䧮㕂礵牟蚋ㅷ盗ⵖ湡䔶务涸痦♧碫礵牟蚋ㅷ㾩✵蒀腂碫倝礵牟崞䚍暟餘կ蒀腂碫荝䎑
⵫僽♧碫ゎ剣蒀腂絕匬呥卹ծⰨ剣荝䎑⡲欽涸⻊ざ暟剪欽た腊⢪➃❡欰荝䎑涸⡲欽㼆姻䌢➃⡤剣鳅㣐
⠟㹲կ 

寓宐嫫ㅷ唬崵僽鵛䎃勻倝Ⱓ涸嫫ㅷ唬崵䪮助鸑鵂崵㹁劢絑㢅椚欰崞寓宐务涸嫫ㅷ⿺Ⱖ去靧❡暟涸崽
䏞䎇䎾欽湱䎾侨㷖垷㘗雦皾〳㼜崵䖤涸嫫ㅷ崽䏞ng/L䲀皾⚹霪⼓㚖ⰻ羟猫嫫ㅷ涸嶊餩ꆀ(⽀⡙蚋
⵫ꆀ/傈/1000㾀字)կ鵯猫倰岁傁〳⟄⡲⚹⼓㚖嫫ㅷ试欽涸港崵䩛媯鵮〳⟄欽✵㸪錜䱍䳣霪⼓㚖涸エ嫫䞔
ⲃ⛲ⵄ欽㣐侨研ⴔ區✫鍒剒倝嫫䞔」⻊馋⸷ⵖ㹁ꛏ㼆䚍筛瘻⚹犜嫫꣈䱽⡤禹⡲ⴀ餑柄կ 

劥俒ⵄ欽䀙峸AOE禹絡ㄤ♲ꅾ㔋匧勍餘靶㖈絁翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸欰崞寓宐务蒀腂碫
暟餘涸ⴔ區倰岁կ 

 

1.㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽䀙峸 AOE 禹絡ㄤ♲ꅾ㔋匧勍餘靶 LCMS-8050Ⱘ⡤ꂁ縨㥵♴ 

禹 絡 䱽 ⵖ 㐼  CBM-40 膴 孞 纸  DGU-405× 2 
鳕 巊 岹  LC-40D X3  荈⸓鵳呋㐼 SIL-40C X3 
鳕 巊 岹  LC-40D XRⰻ縨 LPGE ⽀⯋ 荈⸓鵳呋㐼 SIL-16P 
叙 庛 盲  CTO-40Cⰻ縨 FCV-36AH ⼧鸑ꢎ 蒀靶䊨⡲畀 LabSolutions Ver.5.113 
餘 靶 ⟉  LCMS-8050   

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
蒀靶勵⟝SPE 

㔿 湱 蟋 》 叙 Oasis HLB Direct Connect HP30 mm L. × 2.1 mm I.D., 20 μm 
SPE 鳕巊岹 A-宐B-歌ꃫ/⛩臟/䒗⚋ꃫ1/1/1v/v/v 

C-0.1%歌ꃑ 50%歌ꃫ宐很巊 
S P E 崨 鸟 ⴲ映崨鸟⚹ 0.5 mL/min 
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鵳 呋 ꆀ 3000 μL 
邍 1. SPE 傞ꢂ玐䎸 

Time(min) Module Command Value 
0.01 Pumps Pump C Flow 3 
2.80 Pumps SV(Pump C) C 
5.00 Pumps SV(Pump C) B 
7.00 Pumps SV(Pump C) A 

11.00 Pumps Pump C Flow 3 
11.01 Pumps Pump C Flow 0.5 

岤FCV-36AH ⼧鸑ꢎⴗꢎ傞ꢂ⚹ 2.8 min 

蒀靶勵⟝UHPLC 
蒀 靶 叙 Shim-pack GIST AQ-C18 ( 100 mm×2.1 mm I.D., 1.9 μm, 䀙峸副嵳

㹊낉㐼勞剣ꣳⰖ぀P/N: 227-30807-02) 
崨 ⸓ 湱 A 湱-0.1 %歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.4 mL/min 

叙 庛 40˫ 

峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 8%傞ꢂ玐䎸錛邍 2 
邍 2. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.80 Pumps Pump B Conc. 8 
6.50 Pumps Pump B Conc. 18.5 

12.00 Pumps Pump B Conc. 100 
13.00 Pumps Pump B Conc. 100 
13.10 Pumps Pump B Conc. 8 
14.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+ ⸈ 掚 垷 㗌 庛 䏞 350˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min D L 庛 䏞 250˫ 
⸈ 掚 孞 崨 鸟 15.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 崨 鸟 5.0 L/min 䱹 〡 歏 ⾓ 0.5kV 
M R M ⿬ 侨 錛邍 3   

邍 3. MRM ⿬侨 

䎸尼 ⻊ざ暟 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 

Bias 
Collision 
Energy 

Q3 Pre 
Bias 

ⰻ叻 

1 5-MeO-MIPT 247.25 
86.15* -10 -15 -18 

〳子㔔-D3 
174.20 -10 -19 -20 

2 5-OH-DIPT 261.20 
160.30* -10 -22 -17 

MDMA-D5 
114.00 -19 -15 -22 

3 5-MeO-DIPT 275.20 
174.15* -20 -21 -12 

MDMA-D5 
114.10 -19 -16 -22 
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4 5-MeO-DMT 219.25 
58.10* -18 -15 -21 

MDMA-D5 
174.20 -16 -16 -19 

5 5-MeO-DALT 271.15 
159.05* -19 -33 -16 

〳子㔔-D3 
110.40 -11 -15 -12 

6 4-Acetoxy-DIPT 303.25 
160.20* -12 -29 -18 

MDMA-D5 
202.20 -12 -20 -22 

7 DMT 189.20 
58.00* -13 -16 -10 

MDMA-D5 
144.10 -14 -16 -10 

8 MDMA-D5 199.15 
165.10* -10 -13 -29 

-- 
107.05 -10 -24 -18 

9 〳子㔔-D3 307.10 
185.10* -22 -21 -17 

-- 
153.10 -15 -26 -26 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊ꂁⵖ 
1.3.1 ⻊ざ暟⥌䜂 

邍 4. 叻ⲥㅷ⥌䜂 

䎸尼 务俒ぜ 薉俒ぜ CAS 尼 
1 5-歌孻㛇-N-歌㛇-N-䒗⚋㛇蒀腂 5-MeO-MIPT 96096-55-8 
2 5-繿㛇-N,N-✳䒗⚋㛇蒀腂 5-OH-DIPT 36288-76-3 
3 5-歌孻-N,N-✳䒗⚋㛇蒀腂 5-MeO-DIPT 4021-34-5 
4 5-歌孻㛇-N,N-✳歌㛇蒀腂 5-MeO-DMT 1019-45-0 
5 5-歌孻-N,N-✳掜⚋㛇蒀腂  5-MeO-DALT 928822-98-4 
6 4-⛩ꃀ孻㛇-N,N-✳䒗⚋㛇蒀腂 4-Acetoxy-DIPT 936015-60-0 
7 N,N-✳歌㛇蒀腂 DMT 61-50-7 

1.3.2 叻ⲥ很巊ꂁⵖ 
ⴔⵆ》蒀腂碫嫫ㅷ幊ざ叻ⲥ很巊欽歌ꃫ獺ꅺꂁⵖ幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կⴔⵆ》嫫

ㅷⰻ叻很巊欽歌ꃫ獺ꅺꂁⵖⰻ叻幊ざ䊨⡲巊佞縨✵-20˫ⱺ盲务⥂㶸կ 
》幊ざ䊨⡲巊欽歌ꃫ⟄鷶紩獺ꅺ倰岁ꂁⵖⰻ叻岁吥ⲥ刼絁䊨⡲巊蒀腂碫暟餘涸崽䏞⣜妃⚹ 0.05 

ng/mLծ0.1 ng/mLծ0.2 ng/mLծ0.5 ng/mLծ1.0 ng/mLծ2.0 ng/mLծ5.0 ng/mLծ10 ng/mLⰻ叻崽䏞
⚹ 10 ng/mLկ㖈馄紱宐务⸈Ⰶ 30%⛩ꃑꜽ很巊⢪很巊ꂁ縨䧭 pH 紨⚹ 7 涸綕Ȿ很巊ⰻ叻岁吥ⲥ刼絁䊨⡲
巊䭽撑 11000 嫱⢾獺ꅺ䖉ⴔ區կ 

1.4 㹊꣢呋ㅷ⵸㢅椚 
ⲥ烁獴》劢絑㢅椚涸欰崞寓宐呋ㅷ10 mL⸈Ⰶ30%⛩ꃑꜽ宐很巊100 μL靈蒜pH㣐紨⚹7⸈Ⰶⰻ叻很

巊10 μL幊ざた鵂0.22 μm応芘た鄳Ⰶ呋ㅷ櫕务䖉崵կ 
 

2㹊낉絕卓 

2.1 蒀靶㕃 
蒀腂碫暟餘㖈吥ⲥ刼絁剒⡛崽䏞0.05 ng/L涸蒀靶㕃㥵♴ぐ暟餘涸⾝併䏞넞⥌㐾嫱S/N

ASTM忘駈㹁ꆀ銳宠կ 
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DMT 5-OH-DIPT 5-MeO-DMT 

   
5-MeO-MIPT 5-MeO-DIPT 4-Acetoxy-DIPT 

 

 

 

 5-MeO-DALT  
㕃 1. 7 猫蒀腂碫暟餘㖈吥ⲥ刼絁剒⡛挿0.05 ng/L涸蒀靶㕃ㄤ⥌㐾嫱 

2.2 吥ⲥ刼絁 
䭽撑 1.3.2 姿낢ⴔ區ꂁⵖ♧禹⴩崽䏞涸叻ⲥ很巊ꅷ欽ⰻ叻岁㹁ꆀ⟄ぐ湡叻暟崽䏞⚹埇㗂叻湡叻

暟油꬗獤♸ⰻ叻油꬗獤嫱⚹紷㗂叻絚ⵖ吥ⲥ刼絁ぐ湡叻暟涸吥ⲥ刼絁倰玐ծ湱Ⱒ禹侨ծ絁䚍薴㔵ㄤ吥
ⲥㅷⲥ烁䏞錛邍 5կ 

邍 5. 吥ⲥ刼絁⿬侨(1/C2 ⸈勉) 

䎸尼 ⻊ざ暟 ⥂殆傞ꢂ 湱Ⱒ禹侨 R2 絁䚍薴㔵ng/L ⲥ烁䏞(%) 

1 DMT 6.865 0.9986 0.05~10 96.5-105.8 
2 5-OH-DIPT 7.078 0.9994 0.05~10 96.0-102.0 
3 5-MeO-DMT 7.093 0.9984 0.05~10 95.1-106.5 
4 5-MeO-MIPT 8.333 0.9985 0.05~10 96.0-106.5 
5 5-MeO-DIPT 8.838 0.9946 0.05~10 86.4-108.5 
6 4-Acetoxy-DIPT 8.853 0.9967 0.05~10 89.9-105.9 
7 5-MeO-DALT 8.868 0.9955 0.05~10 90.6-108.3 

3.62e4Q 189.20>58.00 (+)

R1 94.04 (65.83 - 122.25)

SN=92.02

RT (min)
6.5 7.0 7.5

0.00

%

100.00

3.87e4Q 261.20>160.30 (+)

R1 78.64 (55.05 - 102.23)

SN=90.62

RT (min)
6.5 7.0 7.5

0.00

%

100.00

2.98e4Q 219.25>58.10 (+)

R1 106.19 (74.33 - 138.05)
SN=104.78

RT (min)
6.5 7.0 7.5

0.00

%

100.00

8.52e4Q 247.25>86.15 (+)

R1 70.18 (49.13 - 91.24)

SN=134.78

RT (min)
8.0 8.5 9.0

0.00

%

100.00

1.33e5Q 275.20>174.15 (+)

R1 109.66 (76.76 - 142.56)
SN=156.33

RT (min)
8.5 9.0 9.5

0.00

%

100.00

6.40e4Q 303.25>160.20 (+)

R1 44.62 (31.23 - 58.00)

SN=39.05

RT (min)
8.5 9.0 9.5

0.00

%

100.00

4.24e4Q 271.25>110.40 (+)

R1 88.85 (62.19 - 115.50)

SN=75.73

RT (min)
8.5 9.0

0.00

%

100.00
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2.3 礵㺙䏞 
ⴔⵆ㼆⡛ծ务ծ넞崽䏞涸叻ⲥ很巊ㅷ鵳遤 6 妃ꅾ㢕崵㹁⥂殆傞ꢂ礵㺙䏞湱㼆叻ⲥ⨊䊵⚹ 0.01%~0.05%

⛓ꢂ油꬗獤礵㺙䏞湱㼆叻ⲥ⨊䊵㖈 0.39%~11.28%⛓ꢂ忘駈倰岁銳宠侨研絕卓錛꣡䔶邍 6կ 
邍 6. 礵㺙䏞崵霚絕卓n=6 

䎸尼 ぜ獦 
0.2 ng/L 1.0 ng/L 5.0 ng/L 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

⥂殆傞ꢂ
RSD% 

油꬗獤
RSD% 

1 DMT 0.03 1.01 0.04 2.23 0.03 0.39 
2 5-OH-DIPT 0.04 1.90 0.04 0.79 0.04 1.53 
3 5-MeO-DMT 0.02 1.06 0.05 0.89 0.04 0.88 
4 5-MeO-MIPT 0.03 0.91 0.02 1.09 0.02 0.29 
5 5-MeO-DIPT 0.02 1.06 0.01 2.74 0.01 1.15 
6 4-Acetoxy-DIPT 0.02 2.13 0.01 4.36 0.01 0.86 
7 5-MeO-DALT 0.01 11.28 0.02 3.68 0.01 1.09 

2.4 ⸈叻㔐佐 
》欰崞寓宐呋ㅷ䭽撑 1.4 姿낢务ⵖ㢊呋ㅷㄤ⸈叻呋ㅷ⡛务넞 3 ⚡宐䎂⸈叻崽䏞㥵♴邍 5 䨾爙ぐ

崽䏞䎂遤㢅椚 4 口կ崵霚絕卓儑爙ぐ宐䎂涸䎂㖲⸈叻㔐佐桧㖈 70.40%~116.70%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈
0.91%~5.70%⛓ꢂկ 

邍 7. 㛇餘⸈叻㹊낉絕卓n=4 

䎸
尼 

⻊ざ暟 
呋ㅷ崽䏞 

ng/L 
⸈叻崽䏞 0.5 ng/L ⸈叻崽䏞 1.0 ng/L ⸈叻崽䏞 5.0 ng/L 
㔐佐桧 RSD 㔐佐桧 RSD 㔐佐桧 RSD 

1 DMT 0.278 72.80 1.75 82.20 0.91 80.68 0.64 
2 5-OH-DIPT <LLOQ* 101.80 3.28 116.70 2.43 103.60 0.84 
3 5-MeO-DMT <LLOQ 70.40 1.88 83.20 1.10 77.44 1.72 
4 5-MeO-MIPT <LLOQ 81.00 6.17 94.60 1.70 98.64 5.70 
5 5-MeO-DIPT <LLOQ 79.80 2.17 92.40 1.82 83.52 1.60 
6 4-Acetoxy-DIPT <LLOQ 80.60 2.66 93.00 2.33 82.52 3.35 
7 5-MeO-DALT <LLOQ 79.60 3.59 101.10 4.83 95.82 1.32 

* LLOQ ⚹ 0.05 ng/Lկ 

 
㕃 2. 欰崞寓宐呋ㅷ蒀靶㕃 

6.32e411:189.20>58.00(+)

RT (min)
5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 7.75 8.00 8.25 8.50 8.75 9.00 9.25 9.50 9.75

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

3.0e4

3.5e4

4.0e4

4.5e4

5.0e4

5.5e4

6.0e4 DMT 
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3. 絕雿 
劥俒ⵄ欽䀙峸Ⰼ荈⸓㖈絁㔿湱蟋》 AOE 禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽䒊用♧猫皍⤑ծ

䘯鸟ծⲥ烁涸欰崞寓宐务 7 猫蒀腂碫猫嫫ㅷⴔ區涸ⴔ區倰岁կ欰崞寓宐呋ㅷ➑꨽皍⽀乼⡲姿낢⽰〳副纸ⴔ
區⵸㢅椚鵂玐皍⽀䘯鸟ծ㺂僒䱍䳣կ倰岁㷖㹊낉邍僈霪倰岁絁䚍湱Ⱒ䚍㥩ծꅾ㢕䚍㥩ծ㔐佐桧珘㹁
唬崵絕卓〳ꬑկ絾副劥倰岁⵸㢅椚皍⽀䘯鸟鷓ざ넞鸑ꆀⴔ區⣘Ⱆ㸝椚⻊唬崵➃プ⿬罌կ 
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AOE-LCQTOF 翫欽䘯鸟癃叅欰崞寓宐⚥嫫暟蚋暟 

䶰 銳劥俒ⵄ欽䀙峸Ⰼ荈⸓㖈絁㔿湱蟋》巊湱蒀靶翫欽禹絡-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉絕ざշ岁⼕嫫
暟 QTOF 넞ⴔ鳹餘靶䎽ո䒊用✫欰崞寓宐务嫫暟蚋暟涸䘯鸟癃叅倰岁կⵄ欽霪倰岁㼆 3 口欰崞寓宐呋ㅷ务
嫫暟蚋暟鵳遤㹁䚍ⴔ區絕卓儑爙♲口寓宐呋ㅷⴔⵆ癃叅ⴀ 16ծ21 ㄤ 32 ⚡⻊ざ暟䨾剣⻊ざ暟涸 MS1
餘蚚嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃䏞䖤ⴔ㖲㣐✵ 54կ⢪欽霪倰岁〳鸑鵂♧ꛏ鵳呋䘯鸟模䧭湡
叻暟涸㹁䚍癃叅絕卓ⲥ烁〳ꬑկ 

Ⱒꝶ霒㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉  欰崞寓宐  嫫暟蚋暟 

 

䪮助暵挿 
 ⵄ欽շ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո〳㹊梡欰崞寓宐务嫫暟蚋暟涸䘯鸟㹁䚍 
 劥倰岁餘ꆀ珘㹁䚍㥩⾝併䏞넞䘯鸟癃叅佪桧넞կ 
 

嫫ㅷ涸岌试湬䱹⽭㹲➃字涸魧䗱⨴䐀,絛爢⠔絑崸〄㾝䌄勻䊭㣐㪭胇կ㔔姼㥵⡦곫꣈嫫ㅷ涸⢪欽⿺试欽
䧭⚆歲䚍꡼곿㥵⡦港崵嫫ㅷ涸试欽䞔ⲃ⛲䧭⚹犜嫫涸♧고ꅾ銳䊨⡲կ 

寓宐嫫ㅷ唬崵䪮助僽✫鍒⼓㚖嫫䞔涸ꅾ銳䪮助䩛媯鸑鵂ⲥ烁㹁ꆀぐ碫嫫ㅷ涸崽䏞〳⟄䲀皾ⴀ⼓㚖嫫
ㅷ嶊餩ꆀկ䔲⵸嫫ㅷ猫碫」⻊馊勻馊䘯굷遤傞ꢂ餘靶♶➑腊㢿䘯鸟㹁䚍⼓㚖ⰻ溶濼嫫ㅷ刿腊㢿ꊹ㹁倝
ⴀ梡涸嫫ㅷ䱍䳣嫫ㅷ嶊餩馋⸷կ⼓ⵆ♸♲ꅾ㔋匧勍餘靶涸ⴔ區垷䒭굷遤傞ꢂ餘靶Ⱘ剣ⴔ區湡叻暟䎛岌ծ
餘蚚嫱唬崵ⲥ烁䏞넞ծ✳紩靶㕃ⲥ烁䏞넞瘝暵挿ꬋ䌢鷓ざ⨞㹁䚍ⴔ區կ 

劥俒⢪欽䀙峸LCMS-9050馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉䒊用✫♧猫㼆欰崞寓宐务嫫暟
蚋暟䘯鸟㹁䚍涸ⴔ區倰岁կ㼆3口寓宐呋ㅷ鵳遤✫ⴔ區〳䘯鸟癃叅ⴀ呋ㅷ务涸嫫暟蚋暟霪倰岁ⲥ烁〳
ꬑկ 

1㹊낉鿈ⴔ 

1.1 ⟉㐼 
䀙峸 LCMS-9050 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉Ⱘ⡤ꂁ縨⚹ 

鳕 巊 岹 : LC-40B X3×2 禹 絡 䱽 ⵖ 㐼 : CBM-20 
鳕 巊 岹 : LC-40D XRⰻ縨 LPGE ⽀⯋ 荈 ⸓ 鵳 呋 㐼 : SIL-40C X3 
荈 ⸓ 鵳 呋 㐼 : SIL-16P 㖈 絁 膴 孞 纸 :DGU-405×2 
叙 庛 盲 : CTO-40C(ⰻ縨 FCV-36AH ⼧鸑ꢎ) 굷遤傞ꢂ餘靶⟉ :LCMS-9050  
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.118; LabSolutions Insight Ver. 4.0SP2 
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㕃1. LCMS-9050⟉㐼㕃晙 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

㔿 湱 蟋 》 叙 Oasis HLB Direct Connect HP30 mm L. × 2.1 mm I.D., 20 μm 
SPE 鳕巊岹 A-宐B-歌ꃫ/⛩臟/䒗⚋ꃫ1/1/1v/v/v 

C-0.1%歌ꃑ 50%歌ꃫ宐很巊 
S P E  崨 鸟 ⴲ映崨鸟⚹ 0.5 mL/minⴲ映崨騟⚹ A 
鵳 呋 ꆀ 2000 μL 

邍 1. SPE 傞ꢂ玐䎸 

Time(min) Module Command Value 
0.01 岹 C Flow 3 
2.80 岹 SV(C) C 
5.00 岹 SV(C) B 
7.00 岹 SV(C) A 

11.00 岹 C Flow 3 
11.01 岹 C Flow 0.1 

岤FCV-36AH ⼧鸑ꢎⴗꢎ傞ꢂ⚹ 2.8 min 
 

蒀靶勵⟝UHPLC 
蒀 靶 叙 Shim-pack GIST AQ-C18 ( 100 mm×2.1 mm I.D., 3 μm, 䀙峸副嵳㹊

낉㐼勞剣ꣳⰖ぀P/N:) 
崨 ⸓ 湱 A 湱-0.1 %歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.3 mL/min 
叙 庛 40˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸錛邍 2 
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邍 2. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.80 岹 B.Conc 5 
22.00 岹 B.Conc 98 
25.00 岹 B.Conc 98 
25.10 岹 B.Conc 5 
30.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌  㶩  彂 ESI(+) ⸈掚垷㗌庛䏞 400˫ 
꨺⻊孞崨鸟 3.0 L/min D L    庛    䏞 250˫ 
⸈掚孞崨鸟 10.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁醋孞崨鸟 10.0 L/min 䪊 䲽 垷 䒭 MS Scan(m/z 100 - 600) 

DDA MS/MS (m/z 50 -600) 

1.4 呋ㅷ⵸㢅椚  
1.4.1 呋ㅷ⵸㢅椚 

 
㕃2. 呋ㅷ⵸㢅椚鵂玐 

1.4.2 餘䱽呋ㅷꂁⵖ 

 
㕃3. 餘䱽呋ㅷꂁⵖ 

 

2絕卓♸雭雿 
2.1 珘㹁䚍 

18 猫շ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո务涸⻊ざ暟ꂁⵖ餘䱽呋ㅷ⻊ざ暟⚺銳⚹嫫ㅷծ㸝骤ꞏ꫽蚋暟
瘝կ㼜餘䱽呋ㅷ鵶絯ꅾ㢕 5 妃鵳呋ⴔ區ⴔⵆ絡雦䨾剣⻊ざ暟涸餘蚚嫱⨊䊵䨾剣⻊ざ暟涸餘蚚嫱⨊䊵㖲
㼭✵ 2 ppm⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㼭✵ 0.54%ㄤ 6.06%կ 

》劢絑㢅椚涸欰
崞寓宐呋ㅷ

10mL

⸈Ⰶ30%⛩ꃑꜽ
宐很巊100 μL

鵂応 副纸ⴔ區

ⲥ烁獴》荈勻宐䧴
紱宐10mL

⸈Ⰶ30%⛩ꃑꜽ宐
很巊100 μL幊叻

䊨⡲巊10 μL
副纸ⴔ區
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㕃 4. 餘䱽呋ㅷ鵶絯ⴔ區涸餘蚚嫱⨊䊵 

邍 3. 餘䱽呋ㅷ⥂殆傞ꢂㄤ油꬗獤珘㹁䚍n=5 

䎸尼 ⻊ざ暟 
⥂殆傞ꢂ

RSD 
油꬗獤 

RSD 
䎸尼 ⻊ざ暟 

⥂殆傞ꢂ
RSD 

油꬗獤
RSD 

1 に㉰ 0.54% 2.96% 10 繠尪ꂼ 0.05% 1.14% 
2 O6-⽀⛩ꃀに㉰ 0.06% 1.95% 11 嵳峫㔔 0.06% 2.27% 
3 歌㛇薅⚋腂 0.07% 1.50% 12 ⸣䬘銯岮 0.02% 6.06% 
4 〳子㔔 0.05% 1.57% 13 㖑銯岮 0.02% 1.50% 
5 〳䖉㔔 0.03% 1.62% 14 띿랕焦 0.05% 2.59% 
6 薅歌ꃀ昶䐀㸌 0.03% 1.45% 15 守鲜銯岮 0.05% 4.52% 
7 MDA 0.02% 1.68% 16 蒔぀㇬➧ 0.11% 3.76% 
8 MDMA 0.07% 2.51% 17 ꣚兜㇬➧ 0.07% 3.94% 
9 守腂ꂼ 0.04% 1.64% 18 ㆆ剏㹁 0.03% 1.58% 

2.2 抳併䏞 
ⴔ區 10 ng/L 餘䱽呋ㅷ䨾剣暟餘㖲〳唬ⴀ䎇ⵄ欽䖤ⵌ✳紩餘靶㕃鵳遤靶㕃唬程烁雩կ 

 
㕃 5. 10 ng/L 餘䱽呋ㅷ蒀靶㕃 

2.3 寓宐呋ㅷⴔ區 
⢪欽 DDA(+)垷䒭㼆♲口寓宐呋ㅷ鵳遤ⴔ區絕ざշ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո⢪欽 Insight 

Explore 鲱⟝涸䪠ꆀ社䎽⸆腊㼆嫦⚡呋ㅷ务涸嫫暟蚋暟鵳遤䘯鸟癃叅կ侨研㢅椚姿낢㥵♴ 

1.47e41:328.1543+/-3.0ppm(+)

RT (min)
0 2 4 6 8 10 12 14 16 18

0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

1.3e4

1.5e4

1.8e4

2.0e4

2.3e4

2.5e4
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2.4 呋ㅷ絕卓 
ⵄ欽副鶣倰䒭鵳遤䪠ꆀ癃叅3口寓宐呋ㅷⴔⵆ癃叅ⴀ16ծ21ㄤ32⚡⻊ざ暟䨾剣⻊ざ暟涸MS1餘蚚

嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃䏞䖤ⴔ㖲㣐✵54կⰨ⡤㥵♴邍4 

 
㕃6. 寓宐呋ㅷ1务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

 
㕃7. 寓宐呋ㅷ2务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

㼋Ⰶ餘靶䎽务癃叅⻊ざ暟⴩邍霃縨獤ⴔ⿬侨

㼋Ⰶ✳紩餘靶䎽岁⼕嫫暟QTOF餘靶䎽

綘鳓Flags⿬侨, 霃縨㹁䚍癃鷥勵⟝

㼋Ⰶ呋ㅷ侨研䪠ꆀ社䎽䘯鸟叅溏侨研

2.51e31:206.1539+/-6.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

4.09e31:216.1011+/-5.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

4.0e5
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㕃8. 寓宐呋ㅷ3务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

邍 4. ♲口寓宐呋ㅷ社䎽唬程絕卓 

䎸尼 ⻊ざ暟 

寓宐呋ㅷ-1 寓宐呋ㅷ-2 寓宐呋ㅷ-3 

僽や
唬ⴀ 

⥂殆 
傞ꢂ
(min) 

MS1 
m/z 
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

僽や
唬ⴀ 

⥂殆 
傞ꢂ
(min) 

MS1 
m/z 
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

僽や
唬ⴀ 

⥂殆傞ꢂ
(min) 

MS1 
m/z 
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

1 ⛩腂♨ꃫ ̸ 4.663 1.170 68 ̸ 4.689 0.39 95 ̸ 4.683 1.949 95 

2 ✳歌⿽胟 ̸ 5.139 1.998 94 ̸ 5.169 0.615 95 ̸ 5.16 1.845 96 

3 䬘碛㣗㹁 ̸ 6.040 0.782 100 ̸ 6.030 -0.357 99 ̸ 6.023 1.826 100 

4 に㉰ ̸ 6.439 2.062 100 ̸ 6.428 1.643 100 ̸ 6.424 1.328 100 

5 銯碛剏♨ N.D.* - - - ̸ 7.051 0.395 92 ̸ 7.047 1.817 98 

6 띿랕焦 N.D. - - - ̸ 7.683 1.565 93 N.D. - - - 

7 㼆⛩ꃀ孽㛇ꂛ ̸ 7.865 1.249 83 ̸ 7.866 -0.132 95 ̸ 7.844 1.052 94 

8 㢴蝒⾝ ̸ 8.057 1.458 62 ̸ 8.064 0.729 92 ̸ 8.053 0.781 94 

9 O6-⽀⛩ꃀに㉰ ̸ 8.312 0.213 67 ̸ 8.313 1.798 71 N.D. - - - 

10 ㄳ㉰㔔 ̸ 8.487 0.461 99 ̸ 8.490 0.205 99 ̸ 8.486 1.589 99 

11 歌㛇薅⚋腂 ̸ 8.531 0.933 82 ̸ 8.526 0.733 93 ̸ 8.516 0.866 100 

12 ꆄ夫掬腂 ̸ 8.729 0.001 97 ̸ 8.723 1.315 99 ̸ 8.719 2.366 99 

13 孽熬䗳ⵄ N.D. - - - N.D. - - - ̸ 9.064 0.945 63 

14 守腂ꂼ ̸ 9.161 0.798 75 ̸ 9.180 4.746 54 N.D. - - - 

15 㸝剏嫱卌 N.D. - - - N.D. - - - ̸ 9.830 1.534 71 

16 ⯘卌꩓稇 N.D. - - - N.D. - - - ̸ 10.359 2.940 67 

17 㑞赈腂 N.D. - - - N.D. - - - ̸ 10.472 2.320 66 

18 守薅齡併 N.D. - - - N.D. - - - ̸ 10.572 2.399 74 

19 ⿡歌守宆䎂 ̸ 10.409 -4.727 84 N.D. - - - N.D. - - - 

20 ぼ赈㉆ N.D. - - - N.D. - - - ̸ 10.787 1.836 78 

21 守宆䎂 ̸ 11.020 1.498 60 N.D. - - - ̸ 11.031 1.987 66 

22 ㊋赈腱 N.D. - - - N.D. - - - ̸ 11.237 2.107 97 

23 ⣜齡兜ⵄ N.D. - - - N.D. - - - ̸ 11.294 -1.007 73 

24 〸繠尪蓷 N.D. - - - ̸ 11.616 2.094 100 ̸ 12.308 1.972 65 

25 薅嵳䬘僈 N.D. - - - ̸ 11.916 2.537 70 N.D. - - - 

26 EDDP N.D. - - - ̸ 12.730 1.330 77 ̸ 12.692 2.229 68 

27 ꣚薅鴪㇬ N.D. - - - ̸ 12.849 1.015 74 ̸ 12.837 2.443 93 

28 繠尪ꂼ N.D. - - - ̸ 13.593 0.032 79 ̸ 13.318 -3.610 66 

29 ⯘涰㪭 N.D. - - - N.D. - - - ̸ 13.843 2.431 97 

30 鼙赱腂 ̸ 14.616 1.665 86 ̸ 14.625 1.509 89 ̸ 14.612 2.55 88 

2.65e41:409.1370+/-5.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

4.0e5
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31 蛺⿡峸 ̸ 14.679 -0.925 99 ̸ 14.685 1.527 97 ̸ 14.658 1.620 79 

32 掜ꃀに㉆ N.D. - - - N.D. - - - ̸ 15.901 4.200 60 

33 必蝒ꂾ ̸ 16.785 0.148 100 N.D. - - - ̸ 16.811 2.598 72 

34 ⿽守ꂛꃑ N.D. - - - ̸ 17.024 1.419 94 N.D. - - - 

35 ⚋梠㇬ N.D. - - - N.D. - - - ̸ 17.940 1.696 76 

36 薅ꄍ歌梠㇬ N.D. - - - N.D. - - - ̸ 18.609 2.635 66 

37 ぼ㇬ꄍ蝒ꂾ N.D. - - - N.D. - - - ̸ 19.099 3.015 85 

38 肁蝒ꂾ N.D. - - - N.D. - - - ̸ 19.720 1.833 75 

*岤N.D.邍爙劢唬ⴀ 
 

3絕雿 

劥俒ⵄ欽䀙峸 LCMS-9050 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉絕ざշ岁⼕嫫暟 QTOF 넞ⴔ鳹

餘靶䎽ո䘯鸟㼆 3 口欰崞寓宐呋ㅷ务嫫暟蚋暟鵳遤癃叅կ絕卓儑爙♲口寓宐呋ㅷⴔⵆ癃叅ⴀ 16ծ21 ㄤ

32 ⚡⻊ざ暟䨾剣⻊ざ暟涸 MS1 餘蚚嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃䏞䖤ⴔ㖲㣐✵ 54կ霪倰呩〳

⟄㹊梡♧ꛏ鵳呋䘯鸟模䧭湡叻暟涸㹁䚍癃叅Ⱘ剣♧㹁涸㹊꣢䎾欽⟟⧩⣘湱Ⱒ➃プ⿬罌կ 



本公司在此对中国地图标注信息的行为仅限于表明本公司在中国各地分支机构的区域分布状况，
不作为任何测绘、绘制或其他用途。

分析测试仪器客服热线电话: 800-810-0439
400-650-0439

604-8511 京都市中京区西ノ京桑原町1
电话：81(75)823-1111       传真：81(75)811-3188
URL : http://www.shimadzu.com

本产品资料所宣传的内容，以本版本为准，资料中的试验数据
除注明外均为本公司的试验数据。本资料所有信息仅供参考，
如有变动恕不另行通知。
印刷日期：2024

本书中所记载的公司名称、产品服务名称及商标均为株式会社岛津制作所的
注册商标或商标。本书中有未标明 TM 标志和 ® 标志之处。
本书中所使用的其他公司的商号、商标的所有权非株式会社岛津制作所所有。

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

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

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

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

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

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

北京

沈阳

西安

乌鲁木齐

郑州

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

邮政编码： 210005
电话： (025)8689-0258

重庆市渝中区长滨路2号来福士A座601
邮政编码： 400011
电话： (023)6380-6057

成都

南京

重庆

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

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

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

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

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

深圳市南山区粤海街道高新南七道18号高新技术产业园区R3-B座一楼
邮政编码： 518057
电话： (0755)8340-2852

广州

昆明

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

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

传真： (00852)2199-7438
TSIM SHA TSUI,KOWLOON,HONG KONG
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,




