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綕峀碫ծ鳇⸔꣭過祪碫ծ佖㊤漖骤碫ծ鳇⸔꣭過⾓碫ծ鳇⸔꣭過腒碫ծꞏ汥䫒拧碫ծ䫒굥弪稡ㄤ姺ㅢ䎂㋉碫
瘝瘝ꥥ满䋑꬗副ꬋ岁幑⸈蚋暟䪮助涸♶倗䲿넞⽀♧碫ⵆꬋ岁幑⸈蚋暟涸猫碫鷶幯䏐㣐刿剣鿈ⴔ⥂⨴굹
ㅷ㶸㖈㢕ざ幑⸈涸梡韌կ㔔姼鶖ⴗ꨽宠넞鸑ꆀծ넞佪桧涸唬崵䪮助䩛媯巊湱蒀靶-⚮翫餘靶䪮助鸑鵂蒀靶
䪮助㹊梡湡叻⻊ざ暟涸ⴔ猌餘靶䪮助鵳遤㹁䚍烁雩ㄤ唬崵僽⥂⨴굹ㅷꬋ岁幑⸈涸⚺銳唬崵䩛媯կ霪倰岁⿶
⚺銳ⴔ⚹⚙猫♧僽㛇✵叻ⲥㅷ涸 LCMSMS 㹁ꆀⴔ區䪮助〳ず傞鵳遤溶濼涸㢴⚡ꬋ岁幑⸈暟餘涸ず傞唬
崵霪䪮助僽湡⵸ꬋ岁幑⸈蚋暟唬崵涸⚺銳倰岁㕂㹻䋑㖞港漛盗椚㽷ꛏ㼆嫦⚡碫ⵆ涸ꬋ岁幑⸈ㄤ㢕ざ幑⸈
골䋒✫㢴⚡굹ㅷ邉埋唬낉倰岁鵳遤⿬罌կ〥♧碫僽㛇✵넞ⴔ鳹餘靶侨研䎽涸 LCMS-QTOF 䘯鸟癃叅倰岁霪
倰岁〳⟄㖈尵剣叻ⲥㅷ涸䞔ⲃ♴鸑鵂♸넞ⴔ鳹侨研䎽㼆嫱♧紩ծ✳紩餘靶⥌䜂䘯鸟癃叅⥂⨴굹ㅷ⚥〳腊㶸
㖈涸ꬋ岁幑⸈蚋暟կ 
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 痦 2 畎 鵵犜䧭ⴔ涸岁錞➝絏 
⥂⨴굹ㅷ⡲⚹暵婋굹ㅷⰦ㡮獦涸⥂⨴⸆腊僽嶊餩罏鷥䭊❡ㅷ涸ꅾ銳⿬罌կ2023 䎃 8 剢 15 傈䋑㖞

港盗䚪㽷ծ㕂㹻⽡欰⨴䐀㨼ծ㕂㹻⚥⼕蚋㽷翫ざ〄䋒涸շ⯈雽⥂⨴굹ㅷ㡮獦涸⥂⨴⸆腊湡䔶ꬋ蠒Ⱞ稇邉埋
⵫2023 䎃晜ո僈烁錞㹁✫ 24 猫㡮獦涸⥂⨴⸆腊⿬罌邍 1ⴵꤑ✫⾲勻涸 27 猫⥂⨴⸆腊 佖㊤欰
Ɤ〄肫ծ⤛鵳屲✌ծ佖㊤淼肌屘ⴔ瘝 3 猫Ⱏ霋䏞♶넞ծ⨴䐀꨽宠♶僈兠涸⥂⨴⸆腊կ 

邍 1շ⯈雽⥂⨴굹ㅷ㡮獦涸⥂⨴⸆腊湡䔶ꬋ蠒Ⱞ稇邉埋⵫2023 䎃晜ո--24 猫㡮獦⥂⨴⸆腊 

㡮獦⥂⨴⸆腊 㡮獦⥂⨴⸆腊 
1 剣⸔✵㟞䔂⯝氋⸂ 
2 剣⸔✵䫒蝶⻊ 
3 鳇⸔佖㊤雵䗴 
4 綕鍒錠錣氕⸣ 
5 幡ㅱ嶹㊬ 
6 剣⸔✵佖㊤漖骤 
7 綕鍒⡤⸂氕⸣ 
8 罣緃蝶 
9 剣⸔✵䱽ⵖ⡤ⰻ腒肘 
10 剣⸔✵佖㊤낧㺙䏞 
11 佖㊤緃꜈䚍餛過 
12 剣⸔✵佖㊤汼氎 

13 剣⸔✵佖㊤랕釅俤 
14 剣⸔✵佖㊤淼肌宐⼝朐ⲃ 
15 剣⸔✵靈蒜肃麤蝒纈 
16 剣⸔✵嶊⻊ 
17 剣⸔✵嶹肃鸑⤑ 
18 鳇⸔⥂䫡胊磨芘 
19 剣⸔✵絶䭯過腒胐㔿ꃫ/欥屘♲ꂾ⨴䐀宐䎂 
20 剣⸔✵絶䭯過祪⨴䐀宐䎂 
21 剣⸔✵絶䭯過⾓⨴䐀宐䎂 
22 㼆⻊㷖䚍聽䰀⠟剣鳇⸔⥂䫡⡲欽 
23 㼆歏猌鳒㼘⽭㹲剣鳇⸔⥂䫡⡲欽 
24 剣⸔✵䱗꜍ 

⥂⨴굹ㅷ⚥鵵犜䧭ⴔ涸够ⴔ⛲⚺銳⣜研Ⱖ⥂⨴⸆腊勻鵳遤ⴔ碫կ嫱㥵2012 䎃 3 剢 20 傈㕂㹻㽷〄
䋒✫շ⥂⨴굹ㅷ⚥〳腊ꬋ岁幑⸈涸暟餘ぜ⽀(痦♧䪠)ո嶍⿺Ⲹ肍ծ靈蒜過祪ծ䫒氕⸣ծ靈蒜⯝氋ծ佖㊤漖骤
⟄⿺靈蒜過腒瘝 6 㣐碫 50 ⡮猫暟餘㥵邍 2; Ⱖ湱Ⱒ唬崵倰岁⚺銳⿬罌 2009 䎃 12 剢㕂㹻굹ㅷ蚋ㅷ港漛
盗椚㽷〄䋒涸շ⚥䧭蚋蚋ㅷ唬낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ⟝ոկ 

邍 2շ⥂⨴굹ㅷ⚥〳腊ꬋ岁幑⸈涸暟餘ぜ⽀(痦♧䪠)ո2012 䎃ꬋ岁幑⸈幡⽀⿺Ⱖ唬崵倰岁 

䎸尼 ⥂⨴⸆腊 〳腊ꬋ岁幑⸈暟餘ぜ獦 唬崵⣜研 

1 㡮獦Ⲹ肍 銯䋒刼僈ծ띿랕焦ծ蓷孮䬘僈 
㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬
낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ
⟝ 2006004 

2 
㡮獦鳇⸔꣭過祪
靈蒜過祪 

歌薅熬♨膵ծ呔⴩薅膵ծ呔⴩룅暵ծ呔⴩ぼ㍟ծ呔⴩
㌄ꂼծ呔⴩繠膵ծ끩勻ꃑ縄呔⴩ꂼծ榰呔⴩㣽ծ渮ꃑ
ぼ呔⴩ꂼծ渮ꃑ✳歌⿽胟ծ渮ꃑ薅⛩⿽胟 

㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬
낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ
⟝ 2009029 

3 
㡮獦綕鍒⡤⸂氕⸣
䫒氕⸣ 

齡紤㖑齡ꬋծ紤㖑齡ꬋծ⠄㖑齡ꬋծ繿㛇韝蜒銯㖑齡
ꬋծ銯㖑齡ꬋծ韝蜒銯㖑齡ꬋծ孽㛇➭䩧䬘ꬋծ➭鴪
䬘ꬋծ炻去蒔㖑齡ꬋծ⠦⠄㖑齡ꬋㄤ齡蜒銯㖑齡ꬋ瘝
PDE5 㘗熧ꃑ✳ꂾꃍ 5 㘗䫈ⵖ⵫ 

㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬
낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ
⟝ 20080162009030 4 

㡮獦㟞䔂⯝氋⸂
靈蒜⯝氋 

5 㡮獦佖㊤漖骤 

㖑銯岮ծ炦銯岮ծ守炦銯岮ծ守宆⼾ծ㤵尪銯岮ծ끩
勻ꃑㅔㆍ㇬➧ծ⸣䬘銯岮ծ蒔尽㇬➧ծ꣚兜㇬➧ծ♲
㇬➧ծ䊼嫱㧆ծ薅䊼嫱㧆ծ䒗䧥䊼嫱㧆ծ尽〳䊼嫱
㧆ծ守繠䩟ꂼ 

㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬
낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ
⟝ 2009024 

6 
㡮獦鳇⸔꣭過⾓
靈蒜過腒 

꣚剏峫㼷ծ渮ꃑ〳⛙㹁ծ孲守㑞㍟ծ子䩯兜ⵄծㆆ㇬
㍟ծⵄ過䎂ծ炦薅㖑䎂 

㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷蚋ㅷ唬
낉邉埋唬낉倰岁ㄤ唬낉고湡䪠ⲥ
⟝ 2009032 



 

3 

ꥥ满鵵犜䧭ⴔ涸♶倗刿倝」⻊㖈 2020 䎃 10 剢 31 傈,㕂㹻䋑㖞港漛盗椚䚪㽷〄䋒շ⥂⨴굹ㅷ椚⻊⿺
⽡欰䭷叻唬낉♸霉⟟䪮助䭷㼋⾲ⴭ(2020 䎃晜)ո(⟄♴皍獦2020 晜䭷㼋⾲ⴭ)⚥痦㔋鿈ⴔ鵵犜䧭ⴔ涸
崵㹁⴩ⴀ 140 猫鵵犜䧭ⴔ⚺銳僽綕鍒氕⸣碫90 猫齡ꬋ碫Ⲹ肍ծ姺峀ծ꣭腒碫38 猫ꞏ汥㸝牟
碫22 猫կ⚺銳」⻊僽鵵犜䧭ⴔ歋 50 猫㟞荛 140 猫Ⱖ⚥齡ꬋ碫㟞⸈奉 90 猫鵮剣Ⲹ肍碫猫碫的㟞կ 

邍 32020 晜䭷㼋⾲ⴭ-痦㔋鿈ⴔ 鵵犜䧭ⴔ崵㹁 

鵵犜暟餘 检测标准（新） 
2-繿⚋㛇⿡歌➭鴪䬘ꬋ2-繿⛩㛇⿡歌➭鴪䬘ꬋN-薅⚋掜㛇➭鴪䬘ꬋN-♨㛇➭鴪䬘
ꬋN-⿡歌㛇銯㖑齡ꬋN-⿡⛩㛇-N-歌㛇⠄㖑齡ꬋN-⿡⛩㛇⠄㖑齡ꬋN-⿡⛩㛇紤
㖑齡ꬋN-〈♨蝶纝㛇-N-⿡⛩㛇紤㖑齡ꬋN-鳟㛇⿡歌➭鴪䬘ꬋN-⛩㛇➭鴪䬘ꬋ
O-⿡⛩㛇銯㖑齡ꬋ꣚⠄齡ꬋ蒔㖑齡ꬋ孽㛇➭鴪䬘ꬋ孽㛇銯㖑齡ꬋ薅㑞㊋紤㖑
齡ꬋ薅ꃀ腂齡ꬋぼ㇬ N-⿡歌㛇銯㖑齡ꬋ蔮銯㖑齡ꬋ⚋蝶薅㛇蒔㖑齡ꬋ⚋蝶
薅㛇炻去蒔㖑齡ꬋ⚋蝶薅㛇炻去韝蜒銯㖑齡ꬋ⚋蝶薅㛇炻去繿㛇韝蜒銯㖑齡ꬋ⚋
蝶薅㛇炻去銯㖑齡ꬋ⚋蝶薅㛇繿㛇韝蜒銯㖑齡ꬋ⚋蝶薅㛇銯㖑齡ꬋ⚋蝶薅㛇䒗♨
㛇蒔㖑齡ꬋ鴪屯銯宝 ✳歌㛇紤㖑齡ꬋ✳炻去⿡歌㛇子䊼㖑齡ꬋ✳炻去⿡⛩㛇
子䊼㖑齡ꬋ⠄㖑齡ꬋ⠄㖑齡ꬋ N-蝶⻊暟⠄㖑齡ꬋ✳翸⡤⠄㖑齡ꬋㆆ㍟ꂼ⠄
㖑齡ꬋ⛩ꃀ㛇碫⡃暟聚㖑齡ꬋ韝蜒銯㖑齡ꬋ 紤㖑齡ꬋ梠䧥齡ꬋ子䊼㖑齡
ꬋ炻去蒔㖑齡ꬋ炻去韝蜒銯㖑齡ꬋ炻去銯㖑齡ꬋ炻㌄ㆆꬋ縄㖑齡ꬋ焫ꃑꂾ
守㖑齡ꬋ碛縄齡ꬋ齡ꬋ⛩ꃀꃑ齡紤㖑齡ꬋ齡蜒⠄㖑齡ꬋ齡蜒銯㖑齡ꬋㆆ㇬
齡ꬋ繿㛇⠄㖑齡ꬋ繿㛇韝蜒銯㖑齡ꬋ繿㛇紤㖑齡ꬋ繿㛇炻去⠄㖑齡ꬋ繿㛇炻
去韝蜒銯㖑齡ꬋ繿㛇炻去紤㖑齡ꬋ繿㛇守㖑齡ꬋ䎧㖑齡ꬋ⿡歌㛇子䊼㖑齡ꬋ
⿡歌㛇炻去銯㖑齡ꬋ⿡歌㛇ㆆ㍟㛇銯㖑齡ꬋ熬ꃑ⿡歌㛇➭鴪䬘ꬋ⿡焫銯㖑齡ꬋ
⿡⛩㛇子䊼㖑齡ꬋ⿽守㖑齡ꬋ⿽⿡焫銯㖑齡ꬋ⿽ꂼ紤㖑齡ꬋ➭鴪䬘ꬋ➭鴪䬘
ꬋ✳守去勇餘➭鴪䬘ꬋ歌㛇守⻊暟ꂼ紤㖑齡ꬋ膴炻⠄㖑齡ꬋ膴ㆆ㍟㛇炻去銯㖑
齡ꬋ⠦⠄㖑齡ꬋ⛔㖑齡ꬋ銯㖑齡ꬋ銯㖑齡ꬋ N-蝶⻊暟銯㖑齡ꬋ✳翸⡤勇
餘銯㖑齡ꬋ勇餘 12銯㖑齡ꬋ勇餘 14炦㖑齡ꬋ千炦㖑齡ꬋ⛩ꃀ腂㛇➭鴪䬘
ꬋ⛩ꃀ⠄㖑齡ꬋ䒗♨㛇銯㖑齡ꬋկ90 猫 

㕂㹻䋑㖞港漛盗椚䚪㽷굹ㅷ
邉埋唬낉倰岁굹ㅷ⚥齡ꬋ
碫暟餘涸崵㹁 BJS201805 

N,N-⿽⿡歌㛇銯䋒刼僈N-⽀⿡歌㛇銯䋒刼僈㸝ꬋ➭僈㸝ꬋ➭ꂼ㤵ⵄ尽➭薅⚋
ꃫ腂薅䩟餍暵嫱尪〳㊋蔮㛇銯䋒刼僈䋒繠➭㽲ꬋ霿餍暵ⴔ暵䬘僈蓷孮䬘
僈ꂛꂠト㝱碛 孮銯宝韝蜒銯䋒刼僈歌㛇㸝ꬋ➭僈歌㛇띿랕焦ㄳ㉰㔔
ⵄ蜒齡棴峫⠄➭宝守去銯䋒刼僈守子蒀卌守㑞㍟띿랕焦兜⠄➭宝孲守㑞
㍟⿡歌⠦띿랕焦⠦띿랕焦銯䋒刼僈鳟⠄➭宝゜鴪䋪腂峫⠄➭宝繿ꃑ繠⠄
➭宝膴繿㛇峫⠄➭宝掆ꃑ⼐〳炻ꃑꛧկ38 猫 

굹ㅷ邉埋唬낉倰岁굹ㅷ⚥
銯䋒刼僈瘝⻊ざ暟涸崵㹁
BJS201701ծ굹ㅷ⚥⼐〳炻
ꃑꛧ涸崵㹁 BJS201911ծ
⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈
⻊㷖蚋暟唬崵 BJS201710 

⡠⼐⯘ꥑ縄鸑㹁♲㇬➧ꫬ谐焦ㅔ鴪㇬➧⸣䬘銯岮守炦銯岮꣚兜㇬➧䩟
勻兜ꥑ守宆⼾蒔尽㇬➧㤵尪銯岮㖑銯岮炦銯岮俒䬘岁鳟守薅齡併守繠
䩟ꂼ尽〳䊼嫱㧆釾랱稇薅䊼嫱㧆䒗䧥䊼嫱㧆䊼嫱㧆կ22 猫 

굹ㅷ邉埋唬낉倰岁⥂⨴굹
ㅷ⚥ 75 猫ꬋ岁幑⸈⻊㷖蚋暟
唬崵 BJS201710 

姼㢪㕂㹻䋑㖞港漛盗椚䚪㽷⾲㕂㹻굹ㅷ蚋ㅷ港漛盗椚㽷鵮〄䋒✫㢴⚡鵵犜䧭ⴔ唬崵涸굹ㅷ邉埋唬
낉錞㹁鵮剣㕂叻ծ遤叻⛲〄䋒湱Ⱒ唬崵叻ⲥ⟄䎾㼆♶倗䋑㖞」⻊꨽宠կ䌢錛涸梡遤岁錞㥵邍 4䭽Ⱖ䌢
錛涸⸆腊ⴔ嶍⿺涸鵵犜絆ⴔ涸猫碫剣Ⲹ肍碫ծ綕峀碫ծ綕鍒氕⸣碫ծ꣭ 過祪碫ծ佖㊤漖骤碫ծ꣭ 過⾓碫ծ
꣭過腒碫ծꞏ汥䫒拧碫ծ䫒굥弪碫ㄤ姺ㅢ䎂㋉碫㢪鵮剣굹彂䚍Ⱓ㤃⵫碫կ鵯❈叻ⲥ唬崵倰岁⚺銳⢪欽巊湱
蒀靶-⚮翫餘靶岁LCMSMS 岁կ Ⱖ⚥շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁 BJS 201805ո⚥䒸Ⰶ LCMSMS 岁ㄤ QTOF
巊湱蒀靶-넞ⴔ鳹餘靶岁QTOF 岁欽䘯鸟涸㹁䚍癃叅LCMSMS 岁欽✵㹁ꆀⴔ區կշ⥂⨴굹ㅷ⚥ 75 猫ꬋ
岁幑⸈⻊㷖蚋暟唬崵 BJS201710ոㄤ SN/T 5357-2021 շⴀ〡⥂⨴굹ㅷ⚥㢴碫ꬋ岁幑⸈暟涸崵㹁 巊湱蒀靶
-餘靶/餘靶岁ո㽠僽嶍⿺㢴猫碫涸絾ざ癃叅倰岁LCMSMS 岁կ 
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邍 4 䌢錛涸唬崵倰岁⿬罌叻ⲥ 

䎸尼 叻ⲥ ⻊ざ暟侨湡 
1 շ굹ㅷ⚥銯䋒刼僈瘝⻊ざ暟涸崵㹁 BJS201701ո 33 猫 

2 շ굹ㅷ⚥⼐〳炻ꃑꛧ涸崵㹁 BJS202213ո 1 猫 

3 շ굹ㅷ⚥殣峀薗 Aծ殣峀薗 B ㄤ㣐랕稇歌ꄍ涸崵 BJS201917ո 3 猫 

4 շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁 BJS 201805ո 90 猫 
5 շ굹ㅷ⚥ 5 猫α-「⡤꣖倗碫蚋暟涸崵㹁 BJS201808ո 5 猫 
6 շ굹ㅷ⚥✳歌⿽胟瘝ꬋ굹ㅷ欽⻊㷖暟餘涸崵㹁 BJS 201901ո 27 猫 
7 շ껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊ざ暟涸崵㹁 BJS201714ո 18 猫 
8 T/GITU 012-2021շⲫ蘡⚥ 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸崵㹁液相色谱-串联质谱法ո 22 猫 
9 շ껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥㼆⛩ꃀ孽㛇ꂛ瘝 59 猫⻊ざ暟涸崵 BJS201713ո 59 猫 

10 շ⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈⻊㷖蚋暟唬崵 BJS201710ո 33 猫 

11 SN/T 5357-2021 շⴀ〡⥂⨴굹ㅷ⚥㢴碫ꬋ岁幑⸈暟涸崵㹁 巊湱蒀靶-餘靶/餘靶岁ո 51 猫 

12 
T/CCAA 71-2023 շ굹ㅷ⚥⯘➧暵縄ծ⯘➧⚋縄ծ蜟⯘㢴䊼腂瘝 24 猫굹彂䚍Ⱓ㤃⵫涸崵㹁 
巊湱蒀靶-餘靶/餘靶岁ո 

24 猫 

13 
T/CCAA 73-2023 굹ㅷ⚥峁㽲匠ծ峁㽲匠륫ծ歌㛇峁㽲匠륫瘝 34 猫굹彂䚍Ⱓ㤃⵫涸崵㹁 巊
湱蒀靶-餘靶/餘靶岁 

34 猫 
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痦 3 畎 鵵犜䧭ⴔ唬崵䎾欽倰呩 
㼆✵⥂⨴굹ㅷ⚥䗎ꆀ欨荛汚ꆀꬋ岁幑⸈暟涸ⴔ區罜鎊넞佪ծ넞鷥䭊䚍ㄤ⾝併涸ⴔ區䩛媯荛Ⱒꅾ銳կ唬

崵倰岁涸㽷ꣳ䚍㼋荝✫港盗㔮ꦼ㔔姼鶖ⴗ꨽銳䒊用㢴䭷叻ծⰌ倰呕涸唬崵倰岁կ䌢錛涸⥂⨴굹ㅷ䭽碫ⵆ
〳ⴔ⚹Ⲹ肍碫ծ屧♴碫ծ鳇⸔꣭腒碫ծ꣭過祪碫ծ꣭過⾓碫ծ綕鍒氕⸣碫ծ䫒굥弪碫ծ姺ㅢ䎂㋉碫ծ鍒掚ꞏ
汥碫瘝瘝ꤑ姼⛓㢪굹ㅷ⚥〳腊幑⸈涸굹彂䚍Ⱓ㤃⵫ծ蚋ꂊ⚥〳腊䒸Ⰶ涸嗃暟嫫稇瘝⛲僽꨽銳港盗涸ꬋ
岁幑⸈碫ⵆկ〳⟄岤䠑奉♶ず碫ⵆ涸⥂⨴굹ㅷⰦ䨾〳腊幑⸈涸ꬋ岁暟餘⛲䭽撑碫ⵆ够ⴔ㥵Ⲹ肍碫⥂⨴
굹ㅷ䖃䖃〳腊幑⸈Ⲹ肍碫ꬋ岁幑⸈蚋暟㥵ト㝱碛ծ銯䋒刼僈瘝綕鍒氕⸣碫⥂⨴굹ㅷ〳腊吐幑⸈䫒氕
⸣碫ꬋ岁幑⸈蚋暟㥵銯㖑齡ꬋկ㔔姼劥畎껷⯓ꛏ㼆♶ず碫ⵆ涸ꬋ岁幑⸈蚋暟ⴔ蒜䔱碫侮椚ⴀⰢ✵ぐ
碫ⵆꬋ岁幑⸈湱㼆䎾涸唬崵倰岁կ鵛䎃勻⚹✫錞鼙港盗䋑꬗副ⴀ梡✫♧❈幊ざ幑⸈ծ㢕ざ幑⸈涸굹ㅷ痰
⥂⨴굹ㅷ㟞⸈✫ꬋ岁幑⸈涸港盗ꦼ䏞㔔姼㢴碫ⵆꬋ岁幑⸈涸ず傞唬崵ㄤ癃叅꨽銳㶲肫罜欰կ劥畎痦 8
蒜侮椚✫⥂⨴굹ㅷ⚥㢴碫ⵆ暟餘ず傞唬崵涸䎾欽倰呩կ 

ꬋ岁幑⸈碫ⵆ⻊ざ暟䧭ⴔ㢴㛇餘㢕勇կ㔔姼忘駈넞鸑ꆀ꨽宠涸餘靶唬崵倰岁鷓ざ✵ꬋ岁幑⸈涸唬崵կ
䌢錛涸ꬋ岁幑⸈餘靶唬崵倰岁⺫䭍巊湱蒀靶-♲ꅾ㔋匧勍餘靶岁LCMSMSծ孞湱蒀靶-㔋匧勍餘靶岁
GCMSծ넞ⴔ鳹巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶岁LCMS-QTOF瘝կ鵯Ⱖ⚥LCMSMSծGCMS 岁鷓ざ
✵剣叻ⲥㅷ涸ꬋ岁幑⸈䧭ⴔ㹁䚍ㄤⲥ烁㹁ꆀկꬋ岁幑⸈暟餘ゎ剣㣐ꆀ匧䚍㸽腊㔙㖈 LCMSMS 副腊㢿刿㥩
涸歏猌㔔姼 LCMSMS 僽ꬋ岁幑⸈蚋暟唬崵涸⚺銳䩛媯⛲剣鿈ⴔ倰呩ꅷ欽 GCMS 岁կLCMS-QTOF 岁⚺
銳欽✵ꬋ岁幑⸈䧭ⴔ涸䘯鸟癃叅Ⱖ⚺銳⠏挿僽〳⦶⸔侨研䎽㖈偽꨽叻ㅷ涸⵸䲿♴䘯鸟鵳遤呋ㅷ癃叅կ 

劥畎蒜Ⱏⴔ⚹ 8 㼭蒜կ⵸ 5 㼭蒜ⴔⵆ➢Ⲹ肍ծ綕峀ㄤ鳇⸔꣭過腒碫ծ鳇⸔꣭過祪ㄤ꣭過⾓碫ծ綕鍒氕
⸣♸㟞䔂⯝氋⸂碫ծ䫒굥弪ծ姺ㅢ䎂㋉ㄤ鍒掚ꞏ汥碫ծ佖㊤漖骤碫瘝倰ぢ䔱紵✫䌢錛⥂⨴굹ㅷ碫ⵆ⚥ꬋ岁幑
⸈蚋暟涸唬崵倰岁կ3.6 蒜僽蚋ꂊ⚥嗃暟嫫稇涸唬崵倰呩կ3.7 蒜䔱紵✫굹彂䚍Ⱓ㤃⵫碫ꬋ岁幑⸈涸唬崵倰
呩կ3.8 蒜ꛏ㼆鵵犜䧭ⴔ㢕ざ幑⸈涸梡韌⴩⚿✫㢴碫ⵆꬋ岁幑⸈ず傞唬崵痰癃叅涸倰呩կ 
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3.1 Ⲹ肍ծ綕峀ծ鳇⸔꣭過腒碫 

Ⲹ肍碫⥂⨴굹ㅷ鸑䌢僽䭷齡❈鸑鵂靈蒜➃⡤去靧ծ䫈ⵖ굹妝痰⤛鵳腒肘敍掔瘝倰䒭䌐⸔➃又Ⲹ鲽⡤

ꅾ涸❡ㅷկ鵯❈❡ㅷ鸑䌢ゎ剣㣔搬嗃暟䲿》暟ծ苇굹紦絶ծ絶欰稇ㄤ瀤暟餘瘝䧭ⴔկ䌢錛涸䧭ⴔ⺫䭍綁蘡䲿

》暟ծ䊩偒聘焦ծ谐랕卓䲿》暟ㄤ鳯嗊稇瘝㸐又鄄雩⚹〳⟄䲿넞倝꣥去靧桧痰Ⲹ㼱腒肘エ佐կ姼㢪♧❈

❡ㅷ鵮〳腊幑⸈渤欰蝒⟄佖㊤肃麤⨴䐀➢罜ꢂ䱹佅䭯⡤ꅾ盗椚կ 

搬罜♧❈♶岁㉁㹻⚹✫⢪⥂⨴굹ㅷ鴪奉Ⲹ肍涸⸆佪ぢ❡ㅷ⚥幑⸈ꬋ岁蚋暟կⲸ肍碫⥂⨴굹ㅷ⚥䌢

錛涸ꬋ岁幑⸈蚋暟⚺銳⺫䭍銯䋒刼僈ծ蓷孮䬘僈ㄤⵄ㽶⵫瘝կ鵯❈蚋暟赡搬㖈瀊劍ⰻ〳腊剣佪䌐⸔Ⲹꅾ告

歋✵Ⱖ悶㖈涸⚚ꅾⶰ⡲欽溶鄄㢴⚡㕂㹻犜姺⢪欽կ銯䋒刼僈僽♧猫䫈ⵖ굹妝涸蚋暟〳腊㼋荝䗱過盗꡼

곿㥵넞過⾓ㄤ䗱桧⸈䘯կ蓷孮䬘僈剎欽✵Ⲹ肍告㔔Ⱖ♸䗱腮檪芘氻ㄤ肽⸓腡넞⾓涸굥ꤗ湱Ⱒ罜鄄丵䋑կ

ⵄ㽶⵫ⴭ鸑鵂㟞⸈㽶巊䱗ⴀ兽傞꣭⡛⡤ꅾ告〳腊㼋荝歏鍒餘㣟邂ㄤ膴宐կ 

꣭腒⥂⨴굹ㅷ僽䭷鸑鵂靈蒜過腒宐䎂䌐⸔꣭⡛胐㔿ꃫㄤ欥屘♲ꂾ涸❡ㅷկ鵯❈굹ㅷ鸑䌢ゎ剣㣔搬䧭

ⴔ㥵嗃暟⻘ꃫծOmega-3 腒肘ꃑծ苇굹紦絶ㄤ㢴ꂛ碫⻊ざ暟կ嗃暟⻘ꃫ腊㢿䫈ⵖ胐㔿ꃫ涸エ佐➢罜꣭

⡛過巊⚥涸胐㔿ꃫ宐䎂կOmega-3 腒肘ꃑⴭ剣⸔✵Ⲹ㼱欥屘♲ꂾ䎇佖㊤䗱過盗⨴䐀կ苇굹紦絶㥵敵띌

⚥涸 β-袕翸祪〳 ⟄鸑鵂㟞⸈胐㔿ꃫ涸䱗屧勻꣭⡛Ⱖ宐䎂կ姼㢪羟❈꣭腒⥂⨴굹ㅷ鵮〳腊ゎ剣䫒蝶⻊⵫

㥵絶欰稇 E ㄤ C⟄⥂䫡䗱過盗禹絡⯝「蝶⻊䎾慨涸䰀㹲կ 

꣭腒碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟⚺銳⺫䭍➭宝碫蚋暟ㄤ餍暵碫蚋暟կ鵯❈蚋暟鸑䌢欽✵屛毫넞

胐㔿ꃫㄤ넞欥屘♲ꂾ過氿告歋✵Ⱖ〳腊䒸〄⚚ꅾⶰ⡲欽鄄犜姺㖈⥂⨴굹ㅷ⚥幑⸈կ➭宝碫蚋暟㥵鳟⠄

➭宝ㄤ꣚䩯⠄➭宝鸑鵂䫈ⵖ胐㔿ꃫざ䧭ꃍ勻꣭⡛胐㔿ꃫ宐䎂կ搬罜㸐又〳腊㼋荝聝聘䰀⠟ծ聽⸆腊䒗䌢

瘝ⶰ⡲欽կ餍暵碫蚋暟㥵ꬋ霿餍暵⚺銳欽✵꣭⡛欥屘♲ꂾ告〳腊䒸〄聽䰀⠟ㄤ胐絕瀖կ 

Ⲹ肍꣭腒碫ꬋ岁幑⸈蚋暟涸唬崵⚺銳剣 LCMSMS 岁ㄤ GCMS 岁կ⿬罌涸叻ⲥ⚺銳剣շ굹ㅷ⚥銯䋒刼僈

瘝⻊ざ暟涸崵㹁 BJS201701ոծշ굹ㅷ⚥⼐〳炻ꃑꛧ涸崵㹁 BJS202213ոծշ굹ㅷ⚥殣峀薗 Aծ殣峀薗 B ㄤ㣐

랕稇歌ꄍ涸崵 BJS201917ոկ劥畎宨䚪✫鿈ⴔⲸ肍꣭腒碫ꬋ岁幑⸈蚋暟䎾欽倰呩⣘湱Ⱒ唬崵➃プ⿬罌կ 
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LCMSMS 岁崵㹁굹ㅷ⚥殣峀薗 Aծ殣峀薗 Bծ㣐랕稇歌ꄍ瘝䧭ⴔ 
䶰 銳劥俒⢪欽䀙峸巊湱蒀靶♲ꅾ㔋匧勍餘靶⟉ꂁ㢊Ⰼ倝 RX 猌㶩彂䒊用✫굹ㅷ⚥殣峀薗 B 瘝ꬋ岁幑
⸈䧭ⴔ涸崵㹁倰岁կ굹ㅷ絑䲿》た副劼㢪叻岁㹁ꆀկ㖈䭷㹁涸勵⟝♴殣峀薗 B 瘝 3 猫絆ⴔ㖈䭷㹁崽䏞
薴㔵ⰻ絁䚍葻㥩唬ⴀꣳ⚹ 0.01~0.02 μg/mL⢪欽Ⰼ倝 RX 彂ꂁ㢊 Corespray 䪮助蘡껏俱㛇餘⸈叻呋劥
鵶絯鵳呋 200 ꛏ RSD ⚹ 2.4%~3.0%ꅾ㢕䚍葻㥩կⴔⵆ鵳遤 0.2 ㄤ 1.0 mg/kg 涸⸈叻㔐佐崵霚㔐佐桧⚹ 
93.1~101.2%կ劥倰岁䘯鸟ծ剣佪ⲥ烁〳欽✵굹ㅷ⚥殣峀薗 B 瘝 3 猫ꬋ岁幑⸈䧭ⴔ涸崵㹁կ 

Ⱒꝶ霒♲ꅾ㔋匧勍  RX 彂  殣峀薗 

 
殣峀薗僽♧猫➢殣峀〽⚥䲿》涸襡ꃴ碫⻊ざ暟Ⱘ剣儑衼涸峀♴⡲欽կ㸐鸑鵂ⵞ慨肃麤迿⸓ㄤ㟞⸈肃麤

巊⡤ⴔ屲勻⤛鵳䱗⤑䌢欽✵屛毫⤑猽կ㣐랕稇歌ꄍ僽➢㣐랕⚥䲿》涸〥♧猫襡ꃴ碫⻊ざ暟Ⱘ剣䫒拧ծ䫒
蝒ㄤ䫒蝶⻊瘝㢴猫欰暟崞䚍կ㸐㖈⚥蚋⚥䌢欽✵屛毫嶊⻊禹絡氬氻ㄤ拧氿䚍氬氻կ鵯⚙猫⻊ざ暟㖈吗絡⼕㷖
⚥剣满䎛岌䎾欽告⢪欽傞꨽銳岤䠑⵫ꆀ鵂ꆀ⢪欽吐㼋荝艎峀ㄤ歏鍒餘㣟邂կ굹ㅷㄤ⥂⨴굹ㅷ⚥殣峀薗
♸㣐랕稇歌ꄍ㾩✵ꬋ岁幑⸈䧭ⴔ㹒獦Ⲹ肍痰Ⱘ剣Ⲹ肍⸆佪涸굹ㅷㄤ⥂⨴굹ㅷ꨽岤䠑僽や幑⸈姼碫䧭ⴔկ
BJS 201917շ굹ㅷ⚥殣峀薗 Aծ殣峀薗 Bծ㣐랕稇歌ꄍ涸崵㹁ո錞㹁✫⢪欽 LC-MS/MS 倰岁崵㹁굹ㅷ⚥殣峀
薗♸㣐랕稇歌ꄍꬋ岁幑⸈涸倰岁կ 

䀙峸剒倝䲀ⴀ涸 LCMS-8050RX ꅷ欽Ⰼ倝霃雦涸⸈掚 ESI 猌㶩彂Ⱘ剣ⴀ蒀涸膴很⵫腊⸂ㄤ猌㶩⻊佪桧կ
CoreSpray 䪮助⟄刿넞涸崨ꆀㄤ刿⠏䒗涸吗掚佪桧儑衼䲿⼮꨺⻊佪卓ㄤ㖲⺣䚍〳 ⤛鵳ぐ猫湡叻⻊ざ暟涸
猌㶩⻊կ䵨鲿䀙峸杝剣涸 IonFocus 猌㶩翸搋䪮助刿剣佪㖑㼜猌㶩㼋Ⰶ餘靶⟉⚥➢罜鵳♧姿䲿⼮ⴔ區䚍
腊ㄤ侨研餘ꆀկ劥俒⿬撑 BJS 201917⢪欽 LCMS-8050RX 䒊用✫굹ㅷ⚥殣峀薗瘝ꬋ岁幑⸈䧭ⴔ涸崵㹁倰
岁կ倰岁䘯鸟ծ剣佪ⲥ烁ծ⣘湱Ⱒ➃プ⿬罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉ LC-40 ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050RX 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-40lite 膴  孞  劼 DGU-40A5R 
鳕  巊  岹 LC-40D XS×2 荈⸓鵳呋㐼 SIL-40C XS 
叙  庛  盲 CTO-40S 蒀靶䊨⡲畀 LabSolutions Ver.5.128 

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GIST C18 叙50 mm x 2.1 mmI.D., 2 μm (P/N 227-30001-02)  
崨 ⸓ 湱 A-0.02%歌ꃑ宐很巊B-歌ꃫ  
崨    鸟 0.2 mL/min 叙    庛 40˫ 
鵳呋⡤獤 2 µL   
峤膴倰䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 25%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.00 Pump B.Conc 45 
5.00 Pump B.Conc 55 
6.00 Pump B.Conc 95 
9.00 Pump B.Conc 95 
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9.10 Pump B.Conc 25 
12.00 Control Stop  

餘靶勵⟝ 
猌㶩⻊莲䒭 ESI - 䱹〡歏⾓ -3 kV 
꨺⻊孞崨鸟 3.0 L/min 䱹〡庛䏞 300 ˫ 
⸈掚莲㗌庛䏞 400 ˫ 䎁醋孞崨鸟 3 L/min 
DL 庛䏞 250 ˫ ⸈掚孞崨鸟 5 L/min 
MRM ⿬侨 錛邍 2 䪊䲽莲䒭 㢴导䎾港崵(MRM) 

邍 2. MRM ⿬侨 

䎸尼 ぜ獦 
⥂殆傞ꢂ
min 

⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 殣峀薗 B 4.01 861.4 
386.2* 24 42 16 

699.2 20 29 24 

2 殣峀薗 A 5.00 861.4 
386.2* 24 42 16 

699.2 20 29 24 

3 㣐랕稇歌ꄍ 8.57 283.3 
240.1 14 26 22 
183.2 13 53 16 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥㅷ⿺呋ㅷⵖ㢊 
呋ㅷ⵸㢅椚䭽撑 BJS 201917շ굹ㅷ⚥殣峀薗 Aծ殣峀薗 B ㄤ㣐랕稇歌ꄍ涸崵㹁ո叻ⲥ倰岁⚥⵸㢅椚

姿낢鵳遤կ 
幊ざ叻ⲥ⚥ꢂ巊䭽撑 BJS 201917շ굹ㅷ⚥殣峀薗 Aծ殣峀薗 B ㄤ㣐랕稇歌ꄍ涸崵㹁ո叻ⲥ倰岁⚥叻

ⲥ很巊ꂁⵖ姿낢鵳遤կ 
幊ざ叻ⲥ䊨⡲很巊⟄瑟涯㛇餘䲿》巊⚹很⵫ꂁⵖ崽䏞⚹ 0.1ծ0.25ծ0.5ծ1.0ծ2.0ծ4.0 ㄤ 8.0 μg/mL

涸禹⴩㛇餘⼐ꂁ幊ざ叻ⲥ䊨⡲很巊կ  

2絕卓♸雭雿 
2.1 MRM 蒀靶㕃 
    劥倰岁㖈 12 min ⰻ模䧭 3 猫湡叻暟涸ⴔ區殣薷稇 A ㄤ殣薷稇 B ⴔ猌葻㥩ⴔ區佪桧⠏✵叻ⲥ 28 min
涸ⴔ區傞ꢂկ 

 
㕃 1. 殣峀薗瘝 3 猫絆ⴔ MRM 蒀靶㕃1ծ殣峀薗 B2ծ殣峀薗 A3ծ㣐랕稇歌ꄍ 

2.2 ꨺⻊孞崨ꆀ涸⠏⻊ 
    RX 彂꨺⻊孞孞⡤崨ꆀ〳鵳♧姿䲿⼮կ劥㹊낉⠏⻊✫꨺⻊孞崨ꆀ㖈 1~7 L/min ♴♲⚡⻊ざ暟涸ㆇ䎾䞔ⲃկ
絕卓㥵㕃 2殣峀薗 A ㄤ殣峀薗 B 㖈 4 L/min ♴ㆇ䎾剒䔂㣐랕稇歌ꄍ㖈 2 L/min ♴ㆇ䎾剒䔂絾ざ罌贊劥

1.34e61:TIC(-)

保留时间  (min) 
0 1 2 3 4 5 6 7 8 9 10 11 12 13

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.0e5

8.0e5

9.0e5

1.0e6

1.1e6

1.2e6

1.3e6

1 

2 

3 
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⢾⚥꨺⻊孞崨ꆀ霃縨⚹ 3 L/minկRX 彂刿㺈涸꨺⻊孞崨ꆀ鷥䭊薴㔵〳 ⟄鵳♧姿䲿⼮鿈ⴔ⻊ざ暟涸⾝併䏞կ 

 
㕃 2.♶ず꨺⻊孞崨ꆀ♴殣峀薗 B 瘝 3 猫絆ⴔㆇ䎾㼆嫱 

2.3 珘㹁䚍 
     RX 彂ꂁ㢊Ⰼ倝 Corespray 䪮助꨺⻊孞崨刿⸈珘㹁㖈㢕勇呋劥㛇餘⚥㹊梡刿⸈珘㹁涸猌㶩⻊կ劥㹊
낉罌㻋✫蘡껏俱㛇餘♴殣峀薗 B 瘝 3 猫絆ⴔ⸈叻呋劥鵶絯鵳呋 200 ꛏꅾ㢕䚍㥵㕃 3 䨾爙3 猫絆ⴔ RSD
⚹ 2.4%~3.0%邍僈⢪欽Ⰼ倝涸 RX 彂⽰⢪㖈㢕勇㛇餘♴㢴ꛏ鵘遤⣜妃⥂䭯葻㥩涸ꅾ㢕䚍կ 

 
㕃 3. 蘡껏俱㛇餘⚥殣峀薗 B 瘝 3 猫絆ⴔ鵶絯鵳呋 200 ꛏꅾ㢕䞔ⲃ 

2.4 倰岁㷖罌㻋 
2.4.1 吥ⲥ刼絁♸唬ⴀꣳ 

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁絕卓㥵邍 3 䨾爙կ3 猫絆ⴔ㖈䭷㹁崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.998կ
⟉㐼唬ⴀꣳ⚹ 0.01~0.02 μg/mLկ 

邍 3. ⻊ざ暟吥ⲥ刼絁⥌䜂 

䎸尼 ⻊ざ暟 絁䚍薴㔵μg/mL 湱Ⱒ禹侨 r2 
唬ⴀꣳμ

g/mL 

1 殣峀薗 B 0.1~8 0.999 0.02 
2 殣峀薗 A 0.1~8 0.999 0.01 
3 㣐랕稇歌ꄍ 0.1~8 0.998 0.01 

2.4.2 呋ㅷㄤ⸈叻㔐佐崵霚 
䭽撑 1.2 ⚥涸ⴔ區勵⟝ㄤ 1.3 ⚥⵸㢅椚倰岁㼆羟蘡껏俱鵳遤ⴔ區ㄤ⸈叻㔐佐崵霚絕卓㥵邍 4 䨾爙կぐ

絆ⴔⴔⵆ鵳遤♶ず崽䏞涸⸈叻㔐佐崵霚䎂遤 3 妃㔐佐桧⚹ 93.1~101.2%ꅾ㢕䚍⚹ 1.48~2.69%կ 

0

2

4

6

8

10

12

14

16

18

20

x 
10

00
00 1 2 3 4 5 6 7

0

1

2

3

4

5

6

7

8

9

10

0 50 100 150 200 250

x 
10

00
00

番泻苷 B 番泻苷 A 大黄素甲醚 

分析次数 

殣峀薗 ARSD=3.0% 

殣峀薗 BRSD=2.7% 

㣐랕稇歌ꄍRSD=2.4% 
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邍 4. 呋ㅷㄤ⸈叻㔐佐崵霚絕卓n=3 

䎸尼 ⻊ざ暟 呋ㅷ崽䏞mg/kg 
幑⸈崽䏞

mg/kg 
䎂㖲㔐佐桧% 

湱㼆叻ⲥ⨊䊵
RSD% 

1 殣峀薗 B N.D. 
0.2 96.2 2.29 
1.0 93.1 1.48 

2 殣峀薗 A N.D. 
0.2 99.0 2.69 
1.0 99.3 2.38 

3 㣐랕稇歌ꄍ N.D. 
0.2 101.2 2.50 
1.0 98.3 1.99 

 

 

 
㕃 4. 呋ㅷ蒀靶㕃a:蘡껏俱呋ㅷb:蘡껏俱呋ㅷ⸈叻 1.0 mg/kg 

3絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-40 ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050RX 翫欽禹絡䒊用✫굹ㅷ⚥殣

峀薗 B 瘝 3 猫絆ⴔ涸崵㹁倰岁կ殣峀薗 B 瘝 3 猫絆ⴔ㖈䭷㹁崽䏞薴㔵ⰻ湱Ⱒ禹侨㣐✵ 0.998䒗匬⡤ⴔ
猌䏞葻㥩⚂ⴔ區佪桧⠏✵叻ⲥꅾ㢕䚍ծ㔐佐桧涸罌㻋㖲忘駈叻ⲥ BJS 201917շ굹ㅷ⚥殣峀薗 Aծ殣峀薗
Bծ㣐랕稇歌ꄍ涸崵㹁ո銳宠〳欽✵굹ㅷꬋ岁幑⸈唬崵涸⿬罌կ  

1.84e31:TIC(-)

保留时间  (min) 
0 1 2 3 4 5 6 7 8 9 10 11

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.2e5

1.4e5

1.6e5

1.8e5

2.0e5

2.2e5

2.4e5

2.6e5

1.34e61:TIC(-)

保留时间  (min) 
0 1 2 3 4 5 6 7 8 9 10 11

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.0e5

8.0e5

9.0e5

1.0e6

1.1e6

1.2e6

1.3e6

a: 蘡껏俱呋ㅷ 

b蘡껏俱呋ㅷ⸈叻 1.0 mg/kg 
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LCMSMS 岁崵㹁⸆腊껏俱⚥⿽ꃲꂛ♨瘝 19 猫⻊ざ暟 
䶰 銳劥俒䒊用✫⸆腊껏俱⚥⿽ꃲꂛ♨瘝 19 猫⻊ざ暟涸唬崵倰岁կ⿬撑 BJS 202209 굹ㅷ邉埋唬낉倰岁
ꅷ欽䀙峸 Shim - pack Scepter C8 蒀靶叙鵳遤ⴔ猌ꅷ欽䀙峸巊湱蒀靶 - 餘靶翫欽⟉ LCMS - 8050 鵳遤
唬崵ⴔ區կ絕卓儑爙19 ⚡⻊ざ暟油㘗葻㥩⾝併䏞넞կ霪倰岁〳⚹껏俱瘝굹ㅷ⚥⿽ꃲꂛ♨瘝 19 猫⻊ざ
暟涸唬崵䲿⣘⿬罌կ 

Ⱒꝶ霒⿽ꃲꂛ♨瘝 19 猫⻊ざ暟  껏俱   LCMSMS 
 

1. 㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 

Shimadzu LC-30AD ♸ LCMS-8050 翫欽禹絡 

1.2 ⴔ區勵⟝ 
UHPLC 勵⟝ 
蒀靶叙Shim-pack Scepter C81.9μm2.1×50mmP/N227 - 31033 - 03 
崨鸟0.3mL/min 
鵳呋ꆀ5μLCo - injection20μL 宐 

叙庛30˫ 
崨⸓湱A0.1%歌ꃑ宐B0.1%歌ꃑ⛩臟 

唑䏞玐䎸 
Time(min) Module Command Value 

2.00 Pump B.Conc 10 
8.00 Pump B.Conc 70 

12.00 Pump B.Conc 95 
17.00 Pump B.Conc 95 
17.10 Pump B.Conc 10 
20.00 Control Stop  

餘靶勵⟝ 
猌㶩⻊莲䒭 ESI 姻餏猌㶩ず傞䪊䲽 䱹〡歏⾓ 4 kV+ㄤ-3KV- 
꨺⻊孞崨鸟 3.0 L/min 䱹〡庛䏞 300 ˫ 
⸈掚莲㗌庛䏞 400 ˫ 䎁醋孞崨鸟 3 L/min 
DL 庛䏞 250 ˫ ⸈掚孞崨鸟 5 L/min 
MRM ⿬侨 錛邍 2 䪊䲽莲䒭 㢴导䎾港崵(MRM) 

MRM ⿬侨 

No. ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 ꣚碛峫ⵄ 229.9 
171.1* -11 -17 -10 
143.2 -13 -18 -22 

2 蘡焦 181.3 
124.2* -12 -21 -10 

96.2 -13 -18 -22 

3 紵刼ꂼ 342.3 
324.2* -12 -21 -10 
270.20 -12 -28 -11 

4 孽薅軧㊋ 254.1 
237.1* -12 -26 -14 
195.1 -12 -31 -19 
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5 膴⛩ꃀ嫱尪〳㊋ 278.1 
184.2* -13 -20 -18 
167.2 -13 -37 -16 

6 薅歌にꂼ 192.1 
117.1* -12 -21 -11 
134.3 -20 -19 -22 

7 銯ꂠ兜Ⱎ 325.2 
109.1* -15 -26 -16 
262.2 -15 -20 -11 

8 守薅♨腂 184.3 
125.0* -12 -21 -20 
167.2 -13 -11 -17 

9 薅⡠子㔔 166.1 
138.1* -11 -15 -28 

94.2 -11 -20 -20 

10 䋪縄銯宝 330.1 
192.2* -16 -21 -11 
151.1 -16 -24 -13 

11 莓刼卌 306.3 
275.2* -11 -13 -18 
159.1 -11 -27 -14 

12 㣽岁㇬ꂼ 471.3 
275.2* -16 -27 -28 
247.2 -17 -35 -14 

13 轠ⰻꂾ 341.3 
107.1* -12 -30 -10 
186.9 -24 -23 -10 

14 ⿽ꃲꂛꛧ 402.1 
224.1* -14 -22 -22 
266.2 -19 -12 -11 

15 倝ⵄ尽➭ 402.1 
160.2* -18 -23 -15 
177.9 -13 -12 -10 

16 䬯ぼꂾ 340.2 
264.1* -16 -10 -15 
281.9 -13 -14 -17 

17 ⣜➭㽲ꃑ 300.9 
242.9* 20 16 28 
206.9 19 28 22 

18 㣐랕稇 268.9 
224.8* 17 26 15 
241.0 17 27 25 

19 ㇬㽲尪腂 a 210.8 
119.0* 24 14 12 
147.1 26 10 16 

1.3 呋ㅷ⵸㢅椚 
礵㺙獦》 1.0g 껏俱✵ 50mL 猌䗱盗⚥⸈Ⰶ 50% 歌ꃫ很巊ゎ 0.1% 歌ꃑ20mL馄㡮䲿》 10 

ⴔꛦⲇ⽲荛㹔庛鲮獴荛 25mL 㺂ꆀ櫕⚥欽 50% 歌ꃫ很巊ゎ 0.1% 歌ꃑ㹁㺂荛ⵠ䏞䶔⺣》 
5mL 很巊 4000r/min 猌䗱 5min礵㺙エ》 1mL 猌䗱た涸副幡巊⸈ꃫ獺ꅺ荛 2mL嶴偒幊⺣た鵂 0.22μm 
翸㔋孮⛩掜䗎㶰応芘䖉 LC-MS/MS ⴔ區կ 

2. 㹊낉絕卓 
2.1 叻ⲥㅷ很巊涸 MRM 蒀靶㕃 
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⿽ꃲꂛ♨瘝 19 猫⻊ざ暟㛇餘叻巊叻ⲥㅷ欽瑟涯㛇餘獺ꅺ涸 MRM 蒀靶㕃2 μg/L 

3. 絕雿 
劥俒䒊用✫껏俱⚥⿽ꃲꂛ♨瘝 19 猫⻊ざ暟涸唬崵倰岁կ⿬撑 BJS 202209 굹ㅷ邉埋唬낉倰岁ꅷ欽䀙

峸 Shim-pack Scepter C8 蒀靶叙鵳遤ⴔ猌ꅷ欽䀙峸巊湱蒀靶-餘靶翫欽⟉ LCMS-8050 鵳遤唬崵ⴔ區կ絕
卓儑爙19 ⚡⻊ざ暟油㘗葻㥩⾝併䏞넞կ霪倰岁〳⚹껏俱瘝굹ㅷ⚥⿽ꃲꂛ♨瘝 19 猫⻊ざ暟涸唬崵䲿⣘⿬
罌կ 
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LCMSMS岁崵㹁Ⲹ肍碫⥂⨴ㅷ⚥띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁Ⲹ肍
碫⥂⨴ㅷ⚥ꬋ岁幑⸈띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈涸倰岁կ⦶⸔馄넞佪巊湱蒀靶 LC-30A 㖈 3 min ⰻ㹊梡䘯
鸟ⴔ猌♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 鵳遤㹁ꆀⴔ區㔔姼〳⟄䘯鸟ծⲥ烁㖑崵㹁띿랕焦ծ蓷孮䬘僈ㄤ銯
䋒刼僈կ鵯 3 猫暟餘涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999♶ず崽䏞涸礵㺙䏞㹊낉絕卓邍僈Ⱖ⥂殆傞ꢂㄤ
油꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.03 ~ 0.28%ㄤ 0.44 ~ 2.87%ꢂ⟉㐼礵㺙䏞葻㥩띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼
僈涸唬ⴀꣳⴔⵆ⚹ 0.02ծ0.01 ㄤ 0.01 μg/L㹁ꆀꣳⴔⵆ⚹ 0.07ծ0.05 ㄤ 0.05 μg/L呋ㅷ⸈叻㔐佐桧⚹ 79.0 
~ 116.1%կ 

Ⱒꝶ霒ꬋ岁幑⸈ Ⲹ肍碫⥂⨴ㅷ 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 
 

渮ꃑ蓷孮䬘僈僽♧猫⻊㷖ざ䧭涸굹妝䫈ⵖ⵫➃剪欽た吐䒸饰㣢儱ծ㍄漖ծ䫈龏鵛䎃鵮〄梡㸐吐㼆➃
⡤牟絑禹絡鸣䧭䰀⠟⢪剪欽罏䗱腮檪芘ⴀ梡䒗䌢կ㔔姼繠㕂굹ㅷ♸蚋暟盗椚㽷(FDA)ㄤ䧮㕂⽡欰鿈鿪溶
僈烁錞㹁犜姺㖈Ⲹ肍굹ㅷㄤ蚋暟⚥幑⸈渮ꃑ蓷孮䬘僈կ渮ꃑ銯䋒刼僈僽♧猫⚥卛牟絑䫈ⵖ⵫Ⱘ剣Ⱓ㤃ծ䫈
굹瘝⡲欽㸐剣〳腊䒸饰過⾓⼮넞ծ䗱桧⸈䘯ծ⾔굹ծ㣟骤ծ聽⸆腊䒗䌢瘝⽭㹲⚚ꅾ涸ⶰ⡲欽⛲僽鵛䎃勻
♧猫Ⲹ肍倝蚋㕂㢪錞㹁곢㖈⼕欰䭷㼋♴⢪欽䭽㢅倰蚋盗椚կ띿랕焦僽僒ⵖ嫫暟餘呏研շ⽭ꤗ⻊㷖ㅷ㸝
Ⰼ盗椚勵⢾ոㄤշ僒ⵖ嫫⻊㷖ㅷ盗椚勵⢾ո「Ⱆ㸝鿈꡶盗ⵖ姼㢪띿랕焦⚹⡃胄副艑稇蚋腊Ⱓ㤃❜䠭牟
絑ծ匠䓄佅孞盗䎂徾聝ծ佐綫過盗剣儑衼涸⚥卛Ⱓ㤃⡲欽㾩✵㕂꣢㤵㨼吐⚚呔犜姺涸Ⱓ㤃⵫կ搬罜湡
⵸剣❈⚥蚋Ⲹ肍⥂⨴ㅷ涸欰❡⾊㹻⽲㖈❡ㅷ⚥ꬋ岁䲜Ⰶ銯蚋渮ꃑ蓷孮䬘僈ծ渮ꃑ銯䋒刼僈ㄤ띿랕焦կ鵯猫遤
⚹♶➑鵵导✫굹ㅷ⽡欰岁錞㼆嶊餩罏⨴䐀涸⽭㹲⛲匧㣐կ⚹姼䒊用Ⲹ肍⥂⨴ㅷ⚥蓷孮䬘僈ծ銯䋒刼僈ㄤ
띿랕焦涸ⲥ烁ծ䘯鸟涸唬崵倰岁⸷㖈䗳遤կ 

崵霚鵯❈暟餘䌢欽涸ⴔ區倰岁⚺銳⚹孞湱蒀靶岁巊湱蒀靶岁⟄⿺翫欽䪮助կ歋✵⚥蚋⥂⨴ㅷ⚥⻊㷖
䧭ⴔ㢕勇⽀杝⣜ꬑ蒀靶遤⚹ꦼ⟄鵳遤〳ꬑ涸㹁䚍ⴔ區կ劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋
匧勍餘靶⟉ LCMS-8040 翫欽䒊用✫崵㹁Ⲹ肍碫⥂⨴ㅷ⚥ꬋ岁幑⸈띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈涸倰岁
姼倰岁䘯鸟ծ皍⽀ծ鷥䭊䚍䔂ㄤ⾝併䏞넞⣘湱Ⱒ唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 

1.1 ⟉㐼 

   劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.53 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
    ⴔ區⟉㐼LC-30A 禹絡 
    蒀靶叙Shimadzu Shim-pack XR-ODS III 2.0 mmI.D.×50 mmL., 1.6 μm 
    崨⸓湱A10mM ⛩ꃑꜽ+0.1%歌ꃑ宐很巊B⛩臟 
    崨鸟0.4 mL/min 
    鵳呋⡤獤5 μL 
    叙庛40 ˫ 

峤膴倰䒭唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 20%  
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邍 1 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 20 
1.00 Pumps Pump B Conc. 90 
1.50 Pumps Pump B Conc. 90 
1.60 Pumps Pump B Conc. 20 
3.50 Controller Stop  

餘靶勵⟝    
    
  猌㶩彂ESI姻猌㶩䪊䲽 
    猌㶩彂䱹〡歏⾓4.5 kV 
    ꨺⻊孞宆孞 3.0 L/min 
    䎁醋孞宆孞 15 L/min 
    焥中孞孿孞 
    膴很⵫盗庛䏞250 ˫ 

    ⸈掚莲㗌庛䏞400 ˫ 
    䪊䲽莲䒭㢴导䎾港崵MRM 
    끸殆傞ꢂ30 ms 
    䒁鵷傞ꢂ3 ms 

MRM ⿬侨MRM ⴔ絆ꅷ꧋錛邍 2 

邍 2 MRM ⿬侨 

綘尼 ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

1 띿랕焦 166.2 
148.1* -21 -15 -28 
117.1 -21 -22 -23 

2 蓷孮䬘僈 232.2 
159.1* -26 -22 -29 
187.1 -26 -14 -19 

3 銯䋒刼僈 280.1 
125.0* -20 -24 -24 

139.1 -20 -17 -27 

*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷⵖ㢊 
    叻ⲥ很巊ꂁⵖ 
    㼜 1000 mg/L 涸叻ⲥ很巊欽崨⸓湱50%⛩臟-10 mM ⛩ꃑꜽ+0.1%歌ꃑ鷶紩獺ꅺ띿랕焦ծ蓷孮
䬘僈ㄤ銯䋒刼僈崽䏞⚹ 50ծ10ծ5ծ1ծ0.5 ㄤ 0.1 μg/L 涸叻ⲥ䊨⡲巊կ 
    呋ㅷ⵸㢅椚倰岁㼜呋ㅷ灇絈幊⺣獦》 0.3g 縨✵ 50 mL 呋ㅷ櫕⚥⸈Ⰶ 50 mL 崨⸓湱⛩臟♸ 10 
mM ⛩ꃑꜽ+0.1%歌ꃑ⡤獤嫱⚹ 50:50馄㡮䲿》 10 min꫽縨ⴔ㽻》 1 mL 副幡巊荛 25 mL 㺂ꆀ櫕⚥
欽崨⸓湱㹁㺂կ絑 0.22 μm 䗎㶰応芘鵂応た欽巊餘ⴔ區կ 

2ծ絕卓雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

幊ざ叻ⲥ呋ㅷ涸 MRM 蒀靶㥵㕃 1 䨾爙կ 
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㕃 1 20 μg/L 幊ざ叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

2.2 絁䚍Ⱒ禹  
㼜崽䏞⚹ 0.1, 0.5, 1, 5, 10 ㄤ 50 μg/L 띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈涸幊ざ叻ⲥ䊨⡲巊䭽 1.2 ⚥涸ⴔ

區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻㢪叻岁ⵖ⡲吥ⲥ刼絁㥵㕃 2 䨾爙կ㖈 0.1~50 μg/L
崽䏞薴㔵ⰻ絁䚍葻㥩կ絁䚍倰玐ծ絁䚍薴㔵ㄤ湱Ⱒ禹侨錛邍 3կ 

      
띿랕焦                                       蓷孮䬘僈 

       
銯䋒刼僈                  

㕃 2 3 猫暟餘叻ⲥ䊨⡲刼絁 
邍 3  3 猫暟餘涸吥ⲥ刼絁⿬侨 

綘尼 ぜ獦 吥ⲥ刼絁 湱Ⱒ禹侨 R 

1 띿랕焦 Y = (77843.1)X + (1691.44) 0.9999 

2 蓷孮䬘僈 Y = (87694.1)X + (7373.35) 0.9999 

7 銯䋒刼僈 Y = (34995.6)X + (3701.15) 0.9999 

2.3 唬ⴀꣳㄤ㹁ꆀꣳ 
ꂁⵖ 0.1 μg/L 涸幊ざ叻呋 7 ⼝鵳呋ⴔ區㼆副鶣崵㹁絕卓ⶂꤑ猌纈⧩た㼜ぐ荈涸 7 妃崵㹁絕卓雦皾

Ⱖ叻ⲥ⨊䊵 S姼傞唬ⴀꣳ MDL3.14×S㹁ꆀꣳ LOQ=4×MDLկ崵㹁絕卓㥵邍 4 䨾爙  
 

0.0 0.5 1.0 1.5 2.0 2.5 min
0
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400000

500000
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700000

800000
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芬
芬

芬
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麻
麻
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0
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邍 4  3 猫暟餘涸唬ⴀꣳㄤ㹁ꆀꣳ 

No. ぜ獦 
崽䏞

μg/L 
叻ⲥ⨊䊵(S) 唬ⴀꣳ(μg/L) 㹁ꆀꣳ(μg/L) 

1 띿랕焦 0.10 0.006 0.02 0.07 

2 蓷孮䬘僈 0.10 0.004 0.01 0.05 

3 銯䋒刼僈 0.10 0.004 0.01 0.05 

2.4 礵㺙䏞㹊낉 
    䎂遤ꂁ縨㥵邍 5 崽䏞涸幊ざ叻巊ぐ 6 ⼝⣜妃鵳呋կ3 猫湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊
䊵ⴔⵆ㖈 0.03 ~ 0.28%ㄤ 0.44 ~ 2.87%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 5 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=6 

No. ぜ獦 
RSD%0.5 μg/L RSD%5 μg/L RSD%50 μg/L 

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

1 띿랕焦 0.13 2.44 0.10 0.44 0.06 0.93 

2 蓷孮䬘僈 0.15 2.87 0.28 0.97 0.04 0.59 

3 銯䋒刼僈 0.05 2.79 0.07 1.17 0.03 1.01 

2.5 㛇餘⸈叻㹊낉 
    㖈䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁呋ㅷ⚥幑⸈幊ざ叻呋⸈叻ゎꆀ㥵邍 6ぐ䎂遤 4 妃կ崵霚絕卓儑爙Ⲹ
肍蚋涸呋ㅷ⸈叻㔐佐桧㖈 79.0~116.1%⛓ꢂⰨ⡤絕卓㥵邍 6կⲸ肍蚋㛇⡤瑟涯涸蒀靶㕃㥵㕃 3 䨾爙Ⲹ肍
蚋涸⸈叻呋ㅷ蒀靶㕃㥵㕃 4 䨾爙կ 

       
㕃 3 Ⲹ肍蚋㛇⡤瑟涯蒀靶㕃 

    
㕃 4 2 μg/L 呋ㅷ㛇餘⸈叻呋蒀靶㕃 
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1:166.20>148.10(+)

0.0 0.5 1.0 1.5 2.0 2.5 min
0
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西
西

西
西

芬
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芬
西

麻
麻

麻
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邍 6 ⸈叻呋涸㔐佐桧絕卓n=4 

No. 呋ㅷぜ獦 
崵ꆀ⧩μg/L 㔐佐桧% 

0.1 μg/L 2 μg/L 20 μg/L 0.1 μg/L 2 μg/L  20 μg/L 

1 띿랕焦 0.09 1.81 15.8 92.0 90.6 79.0 

2 蓷孮䬘僈 0.10 2.32 19.2 101.0 116.1 96.1 

3 銯䋒刼僈 0.09 2.15 18.4 85.0 107.6 92.0 

3. 絕雿 

⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁Ⲹ肍碫⥂⨴ㅷ⚥ꬋ岁幑
⸈涸띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈կ3 猫暟餘涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999կ띿랕焦ծ蓷孮䬘僈ㄤ銯
䋒刼僈涸⟉㐼唬ⴀꣳⴔⵆ⚹ 0.02ծ0.01 ㄤ 0.01 μg/L㹁ꆀꣳⴔⵆ⚹ 0.07ծ0.05 ㄤ 0.05 μg/L㛇餘⸈叻㔐
佐桧㖈 79.0 ~ 116.1%⛓ꢂկ姼倰岁䘯鸟ծ皍⽀ծ鷥䭊䚍䔂ㄤ⾝併䏞넞〳 ⡲⚹Ⲹ肍ⵖ⵫⚥ꬋ岁幑⸈띿랕焦ծ
銯䋒刼僈ㄤ蓷孮䬘僈涸剣佪唬崵倰岁կ  
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LCMSMS岁崵㹁Ⲹ肍碫⥂⨴ㅷ⚥㤵ⵄ぀➭ 
䶰 銳劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽䒊用♧猫㢪叻岁崵㹁
Ⲹ肍碫⥂⨴ㅷ⚥㤵ⵄ尽➭涸倰岁կ⦶⸔馄넞佪巊湱蒀靶 LC-30A 㖈 4 min ⰻ㹊梡䘯鸟ⴔ猌♲ꅾ㔋匧勍餘靶
⟉ LCMS-8040 鵳遤㹁ꆀⴔ區㔔姼〳⟄䘯鸟ծⲥ烁㖑崵㹁㤵ⵄ尽➭կ㤵ⵄ尽➭涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐
✵ 0.9999♶ず崽䏞涸礵㺙䏞㹊낉絕卓邍僈Ⱖ⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.23 ~ 0.47%ㄤ 1.03 
~ 2.00%⛓ꢂ⟉㐼礵㺙䏞葻㥩㤵ⵄ尽➭涸唬ⴀꣳ⚹ 0.02 μg/L㹁ꆀꣳ⚹ 0.08 μg/L呋ㅷ⸈叻㔐佐桧⚹
93.6 ~ 111.5%⛓ꢂկ 

Ⱒꝶ霒Ⲹ肍碫⥂⨴ㅷ 㤵ⵄ尽➭ 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 
 

㤵ⵄ尽➭僽鵛䎃勻灇〄欽✵Ⲹ肍涸倝蚋㸐僽Ɤ佪涸暵䒗䚍胊肃麤腒肘ꃍ䫈ⵖ⵫腊畊✰䚍䫈ⵖ䶑Ⰶ腒
肘涸エ佐➢罜腊剣佪Ⲹ鲽⡤ꅾկ㽴盗鵯猫蚋暟涸Ⲹ肍佪卓僈儑告䨾䌄勻涸♶葻导䎾⛲䎾䒸饰嶊餩罏涸Ⱒ
岤կ㕂㹻蚋ㅷ♶葻导䎾港崵⚥䗱ㄤ繠㕂굹ㅷ蚋ㅷ港盗㽷FDA鿪〄䋒ⴀ剪欽Ⲹ肍蚋㤵ⵄ尽➭鲽罏〳腊ⴀ
梡⤑猽ծ艎汥ծ艎峀ծ㣢儱ծ剢絑秗包ծ淼氣瘝♶葻导䎾⚚ꅾ罏吐䒸〄絕肃浓ㄤ✌艑浓涸⽭ꤗ㥵蕯嶊餩
罏㖈♶濼䞔ㄤ劢䭽蚋暟㢅倰涸䞔ⲃ♴Ɤ劍剪欽刿吐⚚ꅾ䕧ㆇ魧⡤⨴䐀կ㔔姼䒊用♧猫唬崵倰岁勻港䱽♶
岁⾊㉁㖈Ⲹ肍碫⥂⨴ㅷ⚥ꬋ岁幑⸈㤵ⵄ尽➭僽⼧ⴔ䗳銳涸կ 

湡⵸㕂ⰻ㢪䫣麤涸唬崵倰岁剣HPLC岁HPLC-MS岁HPLC-MS/MS岁ㄤGC-MS/MS岁瘝倰岁կ㔔姼
劥俒⿬罌湱Ⱒ俒柄⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8040翫欽䒊用✫Ⲹ肍
碫⥂⨴ㅷ⚥㤵ⵄ尽➭涸ⴔ區倰岁姼倰岁ꅷ欽㢪叻岁乼⡲皍⽀ⴔ區䘯鸟ծ鷥䭊䚍䔂ㄤ⾝併䏞넞⣘湱Ⱒ
唬崵➃プ⿬罌կ 

1ծ㹊낉鿈ⴔ 

1.1 ⟉㐼 
   劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.54 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
    ⴔ區⟉㐼LC-30A 禹絡 
    蒀靶叙Shimadzu Shim-pack XR-ODS III 2.0 
mmI.D.× 50 mmL., 1.6 μm 
    崨⸓湱歌ꃫ10mM ⛩ꃑꜽ宐很巊90:10 

    崨鸟0.4 mL/min 
    鵳呋⡤獤5 μL 
    叙庛40˫ 
    峤膴倰䒭瘝䏞峤膴 

餘靶勵⟝   
   
 猌㶩彂ESI姻猌㶩䪊䲽 
    猌㶩彂䱹〡歏⾓4.5 kV 
    ꨺⻊孞宆孞 3.0 L/min 
    䎁醋孞宆孞 15 L/min 
    焥中孞孿孞 

    膴很⵫盗庛䏞250˫ 
    ⸈掚莲㗌庛䏞450˫ 
    䪊䲽莲䒭㢴导䎾港崵MRM 
    끸殆傞ꢂ100 ms 
    䒁鵷傞ꢂ3 ms 
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MRM ⿬侨MRM ⴔ絆ꅷ꧋錛邍 1 
邍 1 MRM ⿬侨 

ぜ獦 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

㤵ⵄ尽➭ 496.4 
319.2* -14 -14 -23 

160.2 -14 -14 -28 

1.3 呋ㅷⵖ㢊 
叻ⲥ很巊ꂁⵖ欽歌ꃫꂁⵖ 1000 mg/L 涸叻ⲥ很巊欽歌ꃫ獺ꅺ䧭 0.2ծ0.5ծ1ծ5ծ20ծ50 ㄤ 200 μg/L

♶ず崽䏞涸叻ⲥ䊨⡲巊կ 
呋ㅷ⵸㢅椚倰岁 獦》呋ㅷ0.50 g縨50 mL㝕俱猌䗱盗⚥⸈Ⰶ25 mL歌ꃫ馄㡮30min搬た⟄

10000 rpm鲮鸟猌䗱10 min》副幡巊絑0.45 μm䗎㶰応芘鵂応た欽巊餘ⴔ區կ 

2ծ 絕卓雭雿 

2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 
叻ⲥ呋ㅷ涸 MRM 蒀靶㥵㕃 1 䨾爙կ 

     
   㕃 1  0.5 μg/L 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃              㕃 2 㤵ⵄ尽➭涸䊨⡲刼絁 

2.2 絁䚍Ⱒ禹 
㼜崽䏞⚹ 0.2ծ0.5ծ1ծ5ծ20ծ50 ㄤ 100 μg/L 㤵ⵄ尽➭涸叻ⲥ䊨⡲巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁

㢪叻岁ⵖ⡲吥ⲥ刼絁㥵㕃 2 䨾爙կ㤵ⵄ尽➭涸絁䚍倰玐⚹ Y = (8031.38)X + (-498.341)湱Ⱒ禹侨⚹ 0.9999
絁䚍葻㥩կ 

2.3 唬ⴀꣳㄤ㹁ꆀꣳ 
ꂁⵖ 7 ⼝叻ⲥ很巊鵳呋ⴔ區㼆副鶣崵㹁絕卓ⶂꤑ猌纈⧩た㼜ぐ荈涸 7 妃崵㹁絕卓雦皾Ⱖ叻ⲥ⨊䊵

S姼傞唬ⴀꣳ MDL3.14×S㹁ꆀꣳ LOQ=4×MDLկ崵㹁絕卓㥵邍 2 䨾爙  
邍 2  㤵ⵄ尽➭涸唬ⴀꣳㄤ㹁ꆀꣳ 

ぜ獦 
崽䏞

μg/L 
叻ⲥ⨊䊵(S) 唬ⴀꣳ(μg/L) 㹁ꆀꣳ(μg/L) 

㤵ⵄ尽➭ 0.2 0.007 0.02 0.08 

2.4 礵㺙䏞㹊낉 
   ꂁⵖ㥵邍 3 崽䏞涸叻巊䎂遤鵳呋 6 妃կ㤵ⵄ尽➭涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.23 ~ 
0.47%ㄤ 1.03 ~ 2.00%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
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邍 3 㤵ⵄ尽➭涸⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=6 

No 
RSD%0.5 μg/L RSD%5 μg/L RSD%50 μg/L 

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

1 2.250 3,329 2.264 34,576 2.272 384,817 
2 2.261 3,288 2.250 35,577 2.274 391,025 
3 2.245 3,391 2.252 34,556 2.273 379,791 
4 2.251 3,339 2.253 34,612 2.278 381,038 
5 2.267 3,327 2.263 34,327 2.281 382,874 
6 2.272 3,337 2.269 35,171 2.277 385,020 

RSD % 0.47 2.00 0.34 1.35 0.23 1.03 

2.5 㛇餘⸈叻㹊낉 
   㖈䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁呋ㅷ⚥幑⸈叻巊⸈叻ゎꆀ㥵邍 4կ崵霚絕卓儑爙Ⲹ肍蚋涸呋ㅷ⸈叻㔐
佐桧㖈 93.6 ~ 111.5%⛓ꢂⰨ⡤絕卓㥵邍 4կ呋ㅷ㛇⡤瑟涯蒀靶㕃♸⸈叻呋涸蒀靶㕃㥵㕃 3 ~ 4 䨾爙կ 

 
㕃 3 Ⲹ肍蚋呋ㅷ涸蒀靶㕃                  㕃 4 Ⲹ肍蚋⸈叻呋0.025 mg/kg涸蒀靶㕃           

邍 4 ⸈叻呋涸㔐佐桧絕卓 

呋ㅷぜ獦 
呋ㅷ崽䏞

mg/kg 

⸈叻呋涸㔐佐桧% 

0.025 mg/kg 0.25 mg/kg 2.5 mg/kg 

Ⲹ肍蚋 ND 94.2 93.6 111.5 

岤N.D.邍爙劢唬ⴀ 

3. 絕雿 

⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁崵㹁Ⲹ肍碫⥂⨴ㅷ⚥㤵
ⵄ尽➭涸倰岁կ㤵ⵄ尽➭涸絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.9999唬ⴀꣳⴔⵆ⚹ 0.02 μg/L(0.001 mg/kg)㹁
ꆀꣳⴔⵆ⚹ 0.08 μg/L(0.004 mg/kg)㼆Ⲹ肍蚋㛇餘鵳遤⸈叻Ⱖ⸈叻㔐佐桧㖈 93.6~111.5%⛓ꢂկ㹊낉絕
卓邍僈霪倰岁⾝併䏞넞䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶翫欽⟉〳⟄忘駈Ⲹ肍碫⥂⨴ㅷ⚥㤵ⵄ尽➭
涸唬崵꨽宠կ  
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GCMS 岁崵㹁Ⲹ肍굹ㅷ⚥ 4 猫犜欽蚋暟䧭ⴔ 
䶰 銳劥俒⢪欽䀙峸孞餘翫欽⟉ GCMS-QP2020 NX䒊用✫Ⲹ肍굹ㅷ⚥銯䋒刼僈瘝 4 猫犜欽蚋暟䧭ⴔゎꆀ
涸唬崵倰岁կ呋ㅷ欽歌ꃫ馄㡮蟋》絑応芘鵂応た⢪欽 GCMS 鵳遤唬崵կぐ湡叻絆ⴔ倰岁絁䚍ծꅾ㢕䚍ծ
㔐佐桧葻㥩կ㖈 0.2~5.0 mg/L 崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㖈 0.997 ⟄副կ》崽䏞⚹ 0.2 mg/L 涸叻ⲥ很巊
鵶絯鵳呋 6 妃油꬗獤涸湱㼆叻ⲥ⨊䊵㖲㼭✵ 4%կ㖈 20 mg/kg ⸈叻宐䎂♴㔐佐桧㖈 102~115%⛓ꢂկ
劥倰岁乼⡲皍⽀〳⚹Ⲹ肍굹ㅷ⚥犜欽蚋暟䧭ⴔ涸崵㹁䲿⣘⿬罌կ 

Ⱒꝶ霒孞湱蒀靶餘靶翫欽岁 Ⲹ肍굹ㅷ 犜欽蚋暟 
 

굹ㅷ⚥涸Ⲹ肍䧭ⴔ⚺銳剣굹ㅷ䫈ⵖ⵫ծエ佐䫈ⵖ⵫ㄤ去靧⤛鵳⵫♲碫կⰦ⚥꡼곿剒㢴涸僽굹ㅷ䫈ⵖ⵫կ
굹ㅷ䫈ⵖ⵫⛲獦⡲굹妝䫈ⵖ⵫⺫䭍薅⚋腂ծ끩゜㆕瘝䬾⯄蘡ꂛ腂碫鷻餘蚋暟⟄⿺銯䋒刼僈ծ蓷孮䬘僈瘝䬾
5-繿蒀腂牟絑鷻餘碫蚋暟կ굹欽ゎ剣犜欽蚋暟䧭ⴔ涸Ⲹ肍굹ㅷ〳腊吐㼋荝➃㣟骤僒䙬僒氕⸣胊肃⸆腊
秗包過⾓䒗䌢⛲〳腊吐䒸〄聽胄腮氬氻欨荛浓氿瘝կ 

湡⵸Ⲹ肍굹ㅷ⚥犜欽蚋暟䧭ⴔ涸崵霚倰岁剣䖎㢴⺫䭍ⴔ⯕⯕䏞岁ծ嬁絈盗歏岷岁瘝癃鷥倰岁⟄⿺孞
巊湱ծ孞巊湱蒀靶餘靶翫欽岁瘝㹁ꆀ倰岁կ湱鳅Ⱖ㸐崵霚倰岁孞巊湱蒀靶餘靶翫欽岁㹁䚍㹁ꆀⲥ烁䫒䎁
䪓腊⸂䔂կ 

劥俒ⵄ欽䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用Ⲹ肍굹ㅷ⚥ 4 猫犜欽蚋暟䧭ⴔ涸唬崵倰岁倰岁乼
⡲皍⽀ꅾ㢕䚍㥩〳欽✵崵㹁Ⲹ肍굹ㅷ⚥銯䋒刼僈瘝 4 猫⻊ざ暟涸ゎꆀկ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
孞餘翫欽⟉GCMS-QP2020 NX 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-Rxi-5Sil MS, 30 m×0.25 mm×0.25 µm 
叙庛玐䎸100˫(1 min)_15˫/min_250˫_25˫/min_300˫(4 min) 
鵳呋〡庛䏞320˫    
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞41.1cm/sec 
鵳呋倰䒭ⴔ崨鵳呋5:1 
猌㶩⻊倰䒭EI 

猌㶩彂庛䏞230˫ 
䱹〡庛䏞320˫ 
唬崵㐼歏⾓靈靕歏⾓+0.2 kV 
ꅷ꧋莲䒭Scan&SIMⰨ⡤⿬侨錛邍1կ 

2. 呋ㅷ⵸㢅椚  

 
㕃 1. 呋ㅷ⵸㢅椚崨玐㕃 

》鷓ꆀ呋ㅷ幊⺣㔿⡤呋ㅷ灇絈䧭磋劣 

獦》呋ㅷ 0.5 g礵烁荛 0.1 mg荛 15 mL 猌䗱盗⚥ 

꫽縨 5 min欽 0.22 μm 応芘鵂応副劼䖉崵 

⸈歌ꃫ 10 mL馄㡮䲿》 10 min 
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3絕卓♸雭雿 
3.1 叻ⲥㅷ㕃靶 

4 猫犜欽蚋暟幊ざ叻ⲥ很巊蒀靶㕃錛㕃 2餘ꆀ蒀靶㕃錛㕃 3銯䋒刼僈ծ蓷孮䬘僈ㄤ⿡孲邍꧆ꂼ崽䏞
㖲⚹ 0.2 mg/L孮銯宝⚹ 1.0 mg/Lկ湱Ⱒ⻊ざ暟⥌䜂錛邍 1կ 

 
㕃 2. 4 猫犜欽蚋暟叻ⲥ很巊蒀靶㕃 

        
蓷孮䬘僈                                  銯䋒刼僈  

        
        孮銯宝                                  ⿡孲邍꧆ꂼ 

㕃 3. 4 猫犜欽蚋暟䧭ⴔ餘ꆀ蒀靶㕃 
邍 1.⻊ざ暟⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS尼 
⥂殆傞ꢂ
min 

㹁ꆀ猌㶩 
m/z 

㹁䚍猌㶩 
m/z 

1 蓷孮䬘僈 Fenfluramine 458-24-2 4.154 72 159ծ216 

2 銯䋒刼僈 Sibutramine 106650-56-0 9.631 114 72ծ115 

3 孮銯宝 Fluoxetine 54910-89-3 9.706 104 148ծ309 

4 ⿡孲邍꧆ꂼ Prasterone  53-43-0 13.467 288 255ծ270 

3.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
欽歌ꃫ⚹很⵫ꂁⵖ崽䏞⚹ 0.2ծ0.5ծ1.0ծ2.0ծ5.0 mg/L 涸叻ⲥ刼絁很巊孮銯宝⚹ 1ծ2.5ծ5.0ծ10

ㄤ 25 mg/L罌㻋ぐ⻊ざ暟吥ⲥ刼絁㔐䔱倰玐涸湱Ⱒ禹侨կ呏研 0.2 mg/L孮銯宝⚹ 1 mg/L叻ⲥ很巊
靶㕃䎇⟄ 3 ⦔⥌㐾嫱雦皾⟉㐼唬崵ꣳկぐ⻊ざ暟叻ⲥ刼絁錛㕃 4絁䚍湱Ⱒ禹侨ㄤ⟉㐼唬ⴀꣳ錛邍 2կ 

1.11e4Q 72.00 (+)

4.2 4.4 4.6 4.8

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.0e4

2.02e4Q 114.00 (+)

9.2 9.4 9.6 9.8 10.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

1.22e4Q 104.00 (+)

9.4 9.6 9.8 10.0
0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

2.5e3

1.18e3Q 288.00 (+)

13.00 13.25 13.50 13.75

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0

0.00

0.25

0.50

0.75

1.00

(x1,000,000)

1 2 

3 

4 
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   㕃 4. 4 猫犜欽蚋暟絆ⴔ叻ⲥ刼絁 

邍 2. 4 猫犜欽蚋暟絆ⴔ叻ⲥ刼絁⥌䜂ㄤ⟉㐼唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 
⟉㐼唬ⴀꣳ
mg/L 

1 蓷孮䬘僈 0.9998 0.003 
2 銯䋒刼僈 0.9995 0.001 
3 孮銯宝 0.997 0.094 
4 ⿡孲邍꧆ꂼ 0.9997 0.003 

3.3 ꅾ㢕䚍崵霚 
》崽䏞⚹ 0.2 mg/L 涸叻ⲥ很巊孮銯宝 1.0 mg/Lꅾ㢕鵳呋 6 妃罌㻋⟉㐼涸ꅾ㢕䚍կꅾ㢕䚍絕卓

錛邍 3կ 
邍 3. ꅾ㢕䚍絕卓 

No ⻊ざ暟ぜ獦 
油꬗獤 油꬗獤

RSD
% 

1 2 3 4 5 6 

1 蓷孮䬘僈 31096 30264 30253 29437 29479 30208 2.0 
2 銯䋒刼僈 49753 48391 48576 48310 48270 49622 1.4 
3 孮銯宝 6750 7103 7114 6961 7432 7318 3.4 
4 ⿡孲邍꧆ꂼ 2796 2818 2839 2734 2767 2907 2.1 

3.4 㔐佐桧崵霚 
》瑟涯呋ㅷ鵳遤⸈叻㔐佐㹊낉䭽㕃 1 鵳遤⵸㢅椚⨞ 3 ⚡䎂遤呋կ㔐佐桧絕卓錛邍 4կ 

邍 4. 㔐佐桧絕卓 

No. ⻊ざ暟ぜ獦 
⸈叻ꆀ 

(mg/kg) 
⸈叻呋崵䖤⧩μg/kg 䎂㖲㔐佐桧 

% 1 2 3 
1 蓷孮䬘僈 20 22.77 23.27 22.42 114.1 
2 銯䋒刼僈 20 23.14 22.68 22.05 113.1 

Conc. (ppm)
0 1 2 3 4 5

Area

0.000e0

2.000e5

4.000e5

6.000e5

8.000e5

1.000e6

芬氟拉明
y = 222451.1x - 19663.30
R² = 0.9996784    R = 0.9998392

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

Conc. (ppm)
0 1 2 3 4 5

Area

0.000e0

5.000e5

1.000e6

1.500e6

西布曲明
y = 342457.7x - 27114.16
R² = 0.9991112    R = 0.9995555

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

Conc. (ppm)
0 5 10 15 20 25

Area

0.000e0

5.000e4

1.000e5

1.500e5

2.000e5

2.500e5

氟西汀
y = 11942.90x - 2612.866
R² = 0.9958345    R = 0.9979151

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

Conc. (ppm)
0 1 2 3 4 5

Area

0.000e0

2.000e4

4.000e4

6.000e4

8.000e4

1.000e5

去氢表雄酮
y = 23297.86x - 2996.870
R² = 0.9994130    R = 0.9997065

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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3 孮銯宝 100 102.47 104.91 100.62 102.7 
4 ⿡孲邍꧆ꂼ 20 22.85 22.95 22.02 113.0 

3.5 呋ㅷ崵㹁 
獦》羟ㅷ晥涸Ⲹ肍껏ㅷ 0.5 g䭽撑㕃 1 ⵸㢅椚姿낢㢅椚䎇崵㹁կ呋ㅷ⚥劢唬ⴀ湡叻暟蒀靶㕃錛㕃 5կ 

 
㕃 5. 崵霚呋ㅷ蒀靶㕃 

4絕雿 
ꅷ欽䀙峸孞餘翫欽⟉ GCMS-QP2020 NX 䒊用✫Ⲹ肍굹ㅷ⚥銯䋒刼僈瘝 4 猫犜欽蚋暟䧭ⴔ涸唬崵倰岁կ

ぐ湡叻絆ⴔ倰岁絁䚍ծꅾ㢕䚍ծ㔐佐桧葻㥩կ㖈 0.2~5.0 mg/L 崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㖈 0.997 ⟄副կ
》崽䏞⚹ 0.2 mg/L 涸叻ⲥ很巊鵶絯鵳呋 6 妃油꬗獤涸湱㼆叻ⲥ⨊䊵㖲㼭✵ 4%կ㖈 20 mg/kg ⸈叻宐䎂
♴㔐佐桧㖈 102~115%⛓ꢂկ劥倰岁乼⡲皍⽀〳⚹Ⲹ肍굹ㅷ⚥犜欽蚋暟䧭ⴔ涸崵㹁䲿⣘⿬罌կ 

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

(x1,000,000)
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3.2 鳇⸔꣭過祪ծ꣭過⾓碫 

꣭祪碫⥂⨴굹ㅷ僽䭷齡❈鸑鵂靈蒜過祪宐䎂䌐⸔곫꣈痰盗椚넞過祪涸❡ㅷկ鵯❈굹ㅷ鸑䌢ゎ剣㣔搬䧭

ⴔ㥵蕱檗䲿》暟ծ聘聚ծꜴծㄤ苇굹紦絶瘝կ蕱檗䲿》暟鄄雩⚹Ⱘ剣碫⡃脨䀙稇涸⡲欽〳⟄䌐⸔꣭⡛過

祪宐䎂կ聘聚ⴭ〳腊鸑鵂佖㊤脨䀙稇併䠭䚍勻鳇⸔過祪䱽ⵖկꜴ僽♧猫䗎ꆀ⯋稇⿬♸焫宐⻊ざ暟去靧剣

⸔✵絶䭯姻䌢涸過祪宐䎂կ姼㢪苇굹紦絶㥵峕鲨⵸㶩㡲腊㢿Ⲹ綕焫宐⻊ざ暟涸エ佐➢罜䎂珘過祪岚

⸓կ羟❈꣭祪⥂⨴굹ㅷ鵮〳腊ゎ剣䫒蝶⻊⵫⟄Ⲹ㼱祪㽶氻湱Ⱒ涸蝶⻊䎾慨կ 

꣭祪⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟⚺銳⺫䭍✳歌⿽胟ㄤ熬膵碫蚋暟կ鵯❈蚋暟鸑䌢欽✵祪㽶氻涸⚰

䎯屛毫告歋✵Ⱖ〳腊䒸〄⚚ꅾⶰ⡲欽鄄犜姺㖈⥂⨴굹ㅷ⚥幑⸈կ✳歌⿽胟僽♧猫䌢欽涸〡剪꣭祪蚋鸑

鵂Ⲹ㼱聽祪鳕ⴀㄤ䲿넞㢪ワ絆絉㼆脨䀙稇涸併䠭䚍勻꣭⡛過祪կ搬罜㸐〳腊㼋荝胊肃♶鷓ㄤ✌ꃑꃑ⚥嫫瘝

ⶰ⡲欽կ熬膵碫蚋暟㥵呔⴩劥膵鸑鵂ⵞ慨脨䀙稇ⴔ屲勻꣭⡛過祪告〳腊䒸〄⡛過祪ㄤ⡤ꅾ㟞⸈կ 

꣭⾓碫⥂⨴굹ㅷ僽䭷齡❈鸑鵂靈蒜過⾓宐䎂䌐⸔곫꣈痰盗椚넞過⾓涸❡ㅷկ鵯❈굹ㅷ鸑䌢ゎ剣㣔搬䧭

ⴔ㥵꜅ծꛠծ꞉ծ妍碛⡄-3 腒肘ꃑㄤ㢴ꂛ碫⻊ざ暟կ꜅剣⸔✵䎂邂⡤ⰻ涸ꛧゎꆀ➢罜꣭⡛過⾓կꛠㄤ꞉

ⴭ鸑鵂⤛鵳過盗莞䓎ㄤ佖㊤過盗⸆腊勻鳇⸔꣭⾓կ妍碛⡄-3 腒肘ꃑ䌢錛✵됎屘⚥腊㢿Ⲹ㼱過盗拧氿ㄤ

佖㊤過巊崨⸓կ姼㢪㢴ꂛ碫⻊ざ暟㥵綁蘡⚥涸⯄蘡稇ㄤ袕蟎⚥涸涯诽蓧ꃫⰨ剣䫒蝶⻊⡲欽剣⸔✵⥂

䫡䗱過盗禹絡կ羟❈꣭⾓⥂⨴굹ㅷ鵮〳腊ゎ剣㣐褖䲿》暟ㄤ鳇ꃍ Q10鵯❈䧭ⴔ鄄雩⚹剣⸔✵佖㊤䗱腮⨴

䐀կ 

꣭⾓碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟⚺銳⺫䭍ⵄ㽶⵫ㄤ β-「⡤꣖忕⵫կ鵯❈蚋暟鸑䌢欽✵넞過⾓涸

⚰䎯屛毫告歋✵〳腊䒸〄⚚ꅾⶰ⡲欽鄄犜姺㖈⥂⨴굹ㅷ⚥幑⸈կⵄ㽶⵫㥵孲守㑞㍟鸑鵂⤛鵳ꛧㄤ宐

涸䱗屧勻꣭⡛過⾓告〳腊㼋荝歏鍒餘㣟邂ㄤ膴宐կβ-「⡤꣖忕⵫㥵繠䩯峫㼷鸑鵂Ⲹ䢨䗱桧ㄤ꣭⡛䗱鳕

ⴀꆀ勻䱽ⵖ過⾓告〳腊䒸〄氕⸣ծ䗱⸓鵂綕ㄤㄎエ㔮ꦼկ 

꣭過祪碫ծ꣭過⾓碫鵵犜暟餘唬崵倰岁⿬罌㕂㹻㽷〄䋒涸굹ㅷ邉埋唬낉倰岁շ굹ㅷ⚥✳歌⿽胟瘝ꬋ굹

ㅷ欽⻊㷖暟餘涸崵㹁 BJS 201901ոշ굹ㅷ⚥ 5 猫α-「⡤꣖倗碫蚋暟涸崵㹁 BJS201808ոշ⥂⨴굹ㅷ⚥ 75

猫ꬋ岁幑⸈⻊㷖蚋暟涸唬崵 BJS 201710ո瘝կ鵯❈唬崵⚺銳⚹ LCMSMS 岁կ劥畎宨䚪✫鿈ⴔ꣭祪꣭⾓碫鵵

犜蚋暟涸䎾欽倰呩⣘湱Ⱒ唬崵➃プ⿬罌կ  
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LCMSMS 岁崵㹁껏俱⚥絶鴪⴩宝瘝 22 猫꣭祪碫蚋暟 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊湱蒀靶餘靶翫欽⟉LCMS-8050䒓〄✫껏俱瘝굹ㅷ⚥ 22 猫ꬋ岁幑⸈暟
涸唬崵倰岁կ㹊낉絕卓邍僈㖈 5-100 ng/mL 崽䏞薴㔵ⰻ倰岁絁䚍葻㥩絁䚍湱Ⱒ禹侨㖈 0.9973-0.9999
⛓ꢂկ刼絁ぐ叻挿ⲥ烁䏞㖈 86.9-113.7%⛓ꢂկ10 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂㄤ油꬗獤涸湱
㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㖈 0.02-0.07%ㄤ 1.31-4.62%⛓ꢂ倰岁礵㺙䏞葻㥩կ0.25 μg/mLծ1 μg/mL ㄤ 5 
μg/mL ♲⚡♶ず崽䏞⸈叻㔐佐桧㖈 86.3-105.8%⛓ꢂ䎂遤♲⼝呋ㅷ涸湱㼆叻ⲥ⨊䊵(RSD%)㖈 1.1-4.6%⛓
ꢂկ霪倰岁皍⽀ծ倰⤑ծ넞佪鷓欽✵껏俱瘝굹ㅷ⚥ 22 猫ꬋ岁幑⸈暟涸唬崵կ 

Ⱒꝶ霒LCMS-8050  굹ㅷ  ꬋ岁幑⸈暟 
 

梡꣌媯䋑㖞⚥㡮獦剣鳇⸔꣭過祪ծ꣭ 過腒瘝⸆腊涸굹ㅷ⿺⥂⨴굹ㅷ楧椙忘湡, 馊勻馊㢴涸嶊餩罏⛲䒓
㨤굹欽鵯❈굹ㅷ⟄佖㊤魧⡤朐ⲃկ羟❈㉁㹻歋✵ⵄ渤끮⢪, 鷥䭊㖈굹ㅷ⚥幑⸈鵵犜蚋暟勻鴪奉䲿넞Ⱖ❡ㅷ⸆
腊䚍涸湡涸, 鵯猫遤⚹鵵导✫շ⚥⼶➃字Ⱏㄤ㕂굹ㅷ㸝Ⰼ岁ո, 吐絛➃字纈⠍涸魧⡤⨴䐀䌄勻䖎㣐涸㸝Ⰼꥧ
䝖կ㔔姼㼆굹ㅷ⚥ꬋ岁幑⸈暟餘鵳遤䘯鸟ⲥ烁㖑唬崵剣满ꅾ銳涸䠑⛐կ 

湡⵸⥂⨴굹ㅷ⚥ꬋ岁幑⸈暟涸灇瑕嫱鳅䌢錛告껏俱ծ蘡〽ծꂊ瘝兜鸑굹ㅷ尵剣䒸饰駈㢿涸ꅾ錠կ劥
俒ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉LCMS-8050䒊用✫껏俱⚥22猫ꬋ岁幑⸈暟涸ⴔ區倰岁⣘湱Ⱒ唬崵➃プ
⿬罌⚹㕂㹻굹ㅷ餘ꆀ叻ⲥ涸䲿넞䲿⣘⣜研կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡Ⱘ⡤ꂁ縨⚹ 
禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼  DGU-20A5R 
鳕 巊 岹  LC-30AD×2 荈⸓鵳呋㐼 SIL-30ACMP 
叙 庛 盲  CTO-30A 蒀靶䊨⡲畀 LabSolutions Ver. 5.99 

1.2 ⴔ區勵⟝ 

巊湱勵⟝  
蒀靶叙RRHD SB-C18 (100 mm × 2.1 mm I.D., 1.8 um 
崨⸓湱A 湱-0.1%歌ꃑ宐B 湱-⛩臟 崨鸟0.3 mL/min 
叙庛40˫ 鵳呋㐼庛䏞15˫
鵳呋ꆀ2 μL 
峤膴倰䒭唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 5%
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 邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.00 Pumps Pump B Conc. 5 

17.00 Pumps Pump B Conc. 98 

24.00 Pumps Pump B Conc. 98 

24.10 Pumps Pump B Conc. 5 

29.00 Controller Stop  

LCMS-8050 餘靶勵⟝ 
猌㶩彂ESI姻ծ餏猌㶩莲䒭ず傞ꅷ꧋ ⸈掚莲㗌庛䏞400˫  
꨺⻊孞宆孞 3.0 L/min 䱹〡庛䏞350˫  
䎁醋孞宆孞 10.0 L/min 䪊䲽莲䒭㢴导䎾港崵(MRM) 
⸈掚孞瑟孞 10.0 L/min MRM ⿬侨錛邍 2 
DL 盗庛䏞300˫  

邍 2. MRM ⿬侨 

No. ぜ獦 CAS ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

1 絶鴪⴩宝 274901-16-5 304.4 
154.3* -12.0 -17.0 -15.0 

97.3 -12.0 -30.0 -18.0 

2 縄呔⴩ꂼ 122320-73-4 358.0 
135.3* -24.0 -26.0 -26.0 
119.3 -24.0 -48.0 -22.0 

3 銯➭⴩宝 486460-32-6 407.9 
235.3* -28.0 -18.0 -24.0 
193.3 -28.0 -26.0 -20.0 

4 ぼ呔⴩ꂼ 111025-46-8 357.1 
134.3* -24.0 -27.0 -26.0 
119.3 -24.0 -44.0 -22.0 

5 呔⴩ぼ㍟ 29096-61-9 445.8 
103.2* -34.0 -42.0 -18.0 
167.2 -34.0 -29.0 -16.0 

6 歌薅熬♨膵 64-77-7 271.3 
91.2* -20.0 -29.0 -18.0 
74.3 -20.0 -14.0 -14.0 

7 鴪呔⴩ⲙ 461432-26-8 426.9 
249.4* -16.0 -14.0 -16.0 
191.3 -16.0 -25.0 -20.0 

8 子呔⴩ⲙ 842133-18-0 461.9 
191.3* -16.0 -35.0 -12.0 
147.4 -17.0 -34.0 -29.0 

9 㧆䬘熬膵 1156-19-0 311.9 
115.4* -16.0 -17.0 -22.0 

91.2 -16.0 -32.0 -16.0 

10 榰呔⴩㣽 135062-02-1 453.3 
230.5* -17.0 -29.0 -15.0 

86.3 -17.0 -26.0 -16.0 

11 呔⴩룅暵 21187-98-4 323.9 
127.3* -22.0 -19.0 -12.0 
110.3 -22.0 -22.0 -22.0 

12 呔⴩岚膵 26944-48-9 366.8 
152.3* -14.0 -21.0 -30.0 
170.4 -14.0 -19.0 -32.0 

13 呔⴩劥膵 10238-21-8 493.9 
169.2* -18.0 -35.0 -17.0 
369.4 -18.0 -15.0 -17.0 

14 齡呔⴩㣽 105816-04-4 317.9 
166.3* -12.0 -13.0 -10.0 
120.3 -16.0 -23.0 -24.0 
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15 呔⴩繠膵 93479-97-1 490.9 
126.3* -19.0 -26.0 -22.0 
352.5 -25.0 -15.0 -16.0 

16 刼呔⴩ꂼ 97322-87-7 441.8 
165.3* -13.0 -24.0 -16.0 
219.4 -16.0 -13.0 -23.0 

17 呔⴩㌄ꂼ 33342-05-1 528.0 
403.5* -36.0 -14.0 -19.0 
386.5 -36.0 -23.0 -27.0 

18 蜒呔➭㇬ 331741-94-7 517.3 
186.3* -20.0 -25.0 -12.0 
292.4 -20.0 -16.0 -19.0 

19 GW501516 317318-70-0 454.1 
257.4* -17.0 -29.0 -17.0 
188.3 -30.0 -55.0 -15.0 

20 守熬⚋膵 94-20-2 275.1 
190.3* 30.0 18.0 20.0 
126.2 30.0 26.0 24.0 

21 ꃲ熬䊹膵 968-81-0 323.4 
134.3* 16.0 28.0 25.0 
198.3 16.0 19.0 13.0 

22 梠呔⴩ꂼ 74772-77-3 332.5 
289.5* 17.0 19.0 14.0 
150.2 16.0 35.0 15.0 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥㅷ很巊ⵖ㢊 
幊ざ叻ⲥ⪰㢊巊礵㺙獦》邍 2 ⚥ 22 猫ꬋ岁幑⸈暟叻ⲥㅷぐ 5 mg欽歌ꃫ㹁㺂荛 100 mL 㺂ꆀ櫕⚥

ⵖ䖤 50 μg/mL 涸幊ざ叻ⲥ⪰㢊巊կ 
幊ざ叻ⲥ禹⴩䊨⡲很巊➢副鶣⪰㢊巊⚥獴》鷓ꆀ欽歌ꃫꂁⵖ䧭 5 ng/mLծ10 ng/mLծ20 ng/mLծ

50 ng/mLծ100 ng/mL 叻ⲥ禹⴩䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獦》 1 mL 霚呋荛 50 mL 猌䗱盗⚥⸈Ⰶ歌ꃫ 45 mL嶴偒幊⺣ 2 ⴔꛦ馄㡮㢅椚 20 ⴔꛦ》

ⴀ佞ⲇ欽歌ꃫ㹁㺂荛 50 mL, ⟄ 10000 鲮/ⴔ涸鸟桧猌䗱 10 ⴔꛦ㼜副幡巊鵂 0.22 μm 応芘鵂応》応
巊副劼կ 

2絕卓♸雭雿 
2.1 叻ⲥㅷ很巊蒀靶㕃 

          

9.42e4Q 304.40>154.30 (+)
RT=5.950

RT (min)
5.0 5.5 6.0 6.5

0.00

%

100.00

4.37e5Q 357.10>134.30 (+)
RT=9.034

RT (min)
8.5 9.0 9.5

0.00

%

100.00

絶鴪⴩宝 ぼ呔⴩ꂼ 
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㕃 1. 鿈ⴔ叻ⲥㅷ很巊5 ng/mLMRM 蒀靶㕃 

2.2 絁䚍薴㔵 
㼜 1.3 ⚥ⵖ㢊涸 5ծ10ծ20ծ50ծ100 ng/mL 叻ⲥ禹⴩䊨⡲很巊》 2 µL 鵳呋⟄崽䏞⚹埇㗂叻油

꬗獤⚹紷㗂叻⢪欽㢪叻岁䬾ざ䊨⡲刼絁կ叻ⲥ刼絁錛㕃 2կぐ崽䏞挿絁䚍㔐䔱涸ⲥ烁䏞ծ夹㹁禹侨 R2 瘝
絕卓錛邍 3կ 

    

    
㕃 2. 鿈ⴔ⻊ざ暟䊨⡲刼絁 

 

 

 

 

 

7.59e4Q 426.85>249.35 (+)
RT=12.113

RT (min)
11.5 12.0 12.5 13.0

0.00

%

100.00

3.40e5Q 454.10>257.35 (+)
RT=16.129

RT (min)
15.5 16.0 16.5 17.0

0.00

%

100.00

Conc. (ng/mL)
0 50

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

1.4e7
维达列汀
y = 151185.8x - 232793.7
R² = 0.9996729    R = 0.9998364

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

Conc. (ng/mL)
0 50

Area

0.0e0

1.0e7

2.0e7

3.0e7

4.0e7

罗格列酮
y = 456654.6x - 701453.3
R² = 0.9996648    R = 0.9998324

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

Conc. (ng/mL)
0 50

Area

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

3.0e7

3.5e7

4.0e7
GW501516
y = 435494.2x - 169562.4
R² = 0.9973558    R = 0.9986770

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

Conc. (ng/mL)
0 50

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6 氯磺丙脲
y = 9877.821x - 2789.037
R² = 0.9992220    R = 0.9996109

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

鴪呔⴩ⲙ GW501516 
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邍 3. 吥ⲥ刼絁⥌䜂 

No. ⻊ざ暟 絁䚍薴㔵ng/mL ⲥ烁䏞(%) 夹㹁禹侨 R2 

1 絶鴪⴩宝 5-100 96.0-104.7 0.9997 

2 縄呔⴩ꂼ 5-100 95.9-103.4 0.9997 

3 銯➭⴩宝 5-100 95.8-103.3 0.9996 

4 ぼ呔⴩ꂼ 5-100 96.4-112.2 0.9999 

5 呔⴩ぼ㍟ 5-100 89.7-109.5 0.9978 

6 歌薅熬♨膵 5-100 90.5-105.2 0.9977 

7 鴪呔⴩ⲙ 5-100 87.2-110.0 0.9973 

8 子呔⴩ⲙ 5-100 94.7-·101.3 0.9998 

9 㧆䬘熬膵 5-100 91.2-103.8 0.9992 

10 榰呔⴩㣽 5-100 93.8-113.7 0.9997 

11 呔⴩룅暵 5-100 86.9-104.7 0.9988 

12 呔⴩岚膵 5-100 94.8-104.0 0.9985 

13 呔⴩劥膵 5-100 91.2-103.9 0.9975 

14 齡呔⴩㣽 5-100 92.1-105.0 0.9980 

15 呔⴩繠膵 5-100 94.5-110.2 0.9982 

16 刼呔⴩ꂼ 5-100 89.3-107.1 0.9973 

17 呔⴩㌄ꂼ 5-100 90.8-105.3 0.9973 

18 蜒呔➭㇬ 5-100 98.4-101.9 0.9999 

19 GW501516 5-100 87.5-106.8 0.9975 

20 守熬⚋膵 5-100 97.0-103.0 0.9992 

21 ꃲ熬䊹膵 5-100 95.3-104.3 0.9982 

22 梠呔⴩ꂼ 5-100 90.8-111.0 0.9999 

2.3 ꅾ㢕䚍罌㻋 
10 ng/mL 崽䏞㼆撑ㅷ很巊鵶絯鵳呋 6 妃罌㻋⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵♴邍 4 䨾爙կ⥂

殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㖈 0.02-0.07%ㄤ 1.31-4.62%⛓ꢂ倰岁礵㺙䏞葻㥩կ 
邍 4. 10 ng/mL 叻ⲥ很巊鵶絯 6 ꛏꅾ㢕䚍絕卓 

No. ⻊ざ暟ぜ獦 
RSD%10 ng/mL 

R.T. Area 
1 絶鴪⴩宝 0.07 1.98 
2 縄呔⴩ꂼ 0.04  2.03  
3 銯➭⴩宝 0.04  3.25 
4 ぼ呔⴩ꂼ 0.04  1.58  
5 呔⴩ぼ㍟ 0.03  4.62  
6 歌薅熬♨膵 0.03  3.13 
7 鴪呔⴩ⲙ 0.03  2.22  
8 子呔⴩ⲙ 0.03 4.18 

9 㧆䬘熬膵 0.03 3.04. 

10 榰呔⴩㣽 0.03 2.27 
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11 呔⴩룅暵 0.03 1.74 

12 呔⴩岚膵 0.03 4.20 

13 呔⴩劥膵 0.02 2.93 

14 齡呔⴩㣽 0.02 3.79 

15 呔⴩繠膵 0.03 4.10 

16 刼呔⴩ꂼ 0.02 1.31 

17 呔⴩㌄ꂼ 0.03 2.15 

18 蜒呔➭㇬ 0.02 1.53 

19 GW501516 0.02 3.49 

20 守熬⚋膵 0.04 1.73 

21 ꃲ熬䊹膵 0.03 2.32 

22 梠呔⴩ꂼ 0.02 3.33 

2.4 ⸈叻㔐佐桧⿺ꅾ㢕䚍罌㻋 
䭽撑 1.4 ⵸㢅椚倰岁㼆껏俱呋ㅷ鵳遤⡛ծ⚥ծ넞♲⚡崽䏞宐䎂⸈叻㔐佐桧罌㻋կ嫦⚡崽䏞䎂遤ⵖ㢊♲

⼝呋ㅷ鵳遤ꅾ㢕䚍罌㻋կ⡛ծ⚥ծ넞♲⚡⸈叻崽䏞ⴔⵆ⚹ 0.25 μg/mLծ1 μg/mL ㄤ 5 μg/mLկ♲宐䎂⸈
叻㔐佐桧⿺ꅾ㢕䚍絕卓錛邍 5կ 

邍 5. ♲崽䏞宐䎂⸈叻㔐佐桧⿺ꅾ㢕䚍雦皾絕卓n=3 

No. ぜ獦 
0.25 μg/mL 1 μg/mL 5 μg/mL 

㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 㔐佐桧(%) RSD(%) 

1 絶鴪⴩宝 93.7  2.7  96.0  2.2  92.1  3.2  

2 縄呔⴩ꂼ 94.9 3.4  92.3  3.5  95.6  2.9  

3 銯➭⴩宝 97.0  2.5  93.7  1.8  92.3  3.7  

4 ぼ呔⴩ꂼ 97.7  2.5  91.2  3.3  104.4  3.8 

5 呔⴩ぼ㍟ 88.5 2.7 92.6 1.6 94.4 2.0 

6 歌薅熬♨膵 90.7 3.6 98.5 3.4 102.3 3.1 

7 鴪呔⴩ⲙ 87.4 4.1 93.2 4.3 92.0 3.6 

8 子呔⴩ⲙ 93.8 2.2 95.6 4.1 94.2 3.9 

9 㧆䬘熬膵 95.3 2.8 99.6 2.9 103.4 2.4 

10 榰呔⴩㣽 98.5 4.2 94.1 3.3 95.7 3.8 

11 呔⴩룅暵 94.0 1.3 92.3 2.4 89.7 2.6 

12 呔⴩岚膵 89.4 4.4 91.5 2.0 93.3 1.9 

13 呔⴩劥膵 90.7 3.8 93.5 4.6 94.0 3.4 

14 齡呔⴩㣽 96.4 2.1 95.3 2.4 95.6 3.2 

15 呔⴩繠膵 87.6 1.1 94.2 3.5 92.3 4.0 

16 刼呔⴩ꂼ 97.1 2.2 104.6 1.4 103.2 3.3 

17 呔⴩㌄ꂼ 94.5 3.7 95.9 2.5 99.2 2.9 

18 蜒呔➭㇬ 86.3 3.2 90.5 2.7 92.0 4.1 

19 GW501516 94.4 1.9 92.7 1.8 92.9 2.3 

20 守熬⚋膵 87.2 3.3 93.9 4.6 90.4 3.2 

21 ꃲ熬䊹膵 98.5 2.5 103.6 3.0 105.8 4.1 

22 梠呔⴩ꂼ 92.7 3.6 95.0 1.4 96.2 3.4 
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3. 絕雿 
劥俒ⵄ欽䀙峸 LCMS-8050 ♲ꅾ㔋紩勍巊餘翫欽⟉㹁ꆀ崵㹁✫껏俱⚥ 22 猫ꬋ岁幑⸈暟կ㹊낉絕卓邍僈

㖈 5-100 ng/mL 崽䏞薴㔵ⰻ倰岁絁䚍葻㥩絁䚍夹㹁禹侨㖈 0.9973-0.9999 ⛓ꢂկ刼絁ぐ叻挿ⲥ烁䏞㖈
86.9-113.7%⛓ꢂկ10 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㖈
0.02-0.07%ㄤ 1.31-4.62%⛓ꢂ倰岁礵㺙䏞葻㥩կ0.25 μg/mLծ1 μg/mL ㄤ 5 μg/mL ♲⚡♶ず崽䏞⸈叻㔐
佐桧㖈 86.3-105.8%⛓ꢂ䎂遤♲⼝呋ㅷ涸湱㼆叻ⲥ⨊䊵(RSD%)㖈 1.1-4.6%⛓ꢂկ霪倰岁⾝併ⲥ烁珘㹁
䚍㥩㔐佐桧넞䫒⧺꣉䚍腊⸂䔂鷓欽✵껏俱瘝굹ㅷ⚥ 22 猫ꬋ岁幑⸈暟涸唬崵կ  



 

34 
 

LCMSMS 岁崵㹁⥂⨴굹ㅷ⚥✳歌⿽胟瘝 11 猫꣭祪碫蚋暟 
䶰 銳劥俒ꛏ㼆꣭祪碫⥂⨴ㅷ⚥ꬋ岁幑⸈涸 11 猫蚋暟䒊用✫巊湱蒀靶 LC-30A ⚮翫♲ꅾ㔋匧餘靶 LCMS-
8030 涸唬崵倰岁կ呋ㅷ絑䲿》た欽馄넞佪巊湱蒀靶 LC-30A 䘯鸟ⴔ猌♲ꅾ㔋匧勍餘靶⟉ LCMS-8030 鵳
遤㹁ꆀⴔ區կ11 猫絆ⴔ叻ⲥ刼絁涸湱Ⱒ禹侨⚹ 0.994 ⟄副㼆 LOQծLQCծMQCծHQC 㔋⚡崽䏞㛇餘⸈叻
很巊鵳遤㔐佐桧ծ礵㺙䏞㹊낉》 5 ⼝很巊ⴔⵆ鵳呋礵㺙䏞⿺㔐佐桧ⴔⵆ㖈 0.25%~7.31%ㄤ 78%~110.7%
⛓ꢂ劥倰岁礵㺙䏞葻㥩կ倰岁㹁ꆀꣳ⚹ 0.963~26.2 μg/g ⛓ꢂ唬ⴀꣳ㖈 0.0400 μg/g~9.89 μg/g ⛓ꢂկ
ꥥ⽰䬄》䋑㈒꣭祪碫⥂⨴ㅷ 3 ⼝㹊낉絕卓儑爙劥倰岁〳䘯鸟癃叅鵵犜絆ⴔկ 

Ⱒꝶ霒⥂⨴ㅷ ꬋ岁幑⸈ ꣭祪 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋紩勍餘靶⟉ 
 

⥂⨴ㅷ涸Ⰼ獦僽⥂⨴굹ㅷ♶⯈雽幑⸈蚋暟告僽♧❈⟱⚌⚹✫瑲ⴀ❡ㅷ涸⸆腊乲荈㖈⥂⨴굹ㅷ⚥幑
⸈鵵犜暟ㅷկ⥂⨴ㅷ⚥ꬋ岁幑⸈涸ぐ猫鵵犜䧭ⴔ嶊餩罏㖈♶濼䞔涸䞔ⲃ♴剪欽匧僒鸣䧭试欽鵮〳腊㼋荝
❡欰蚋暟⣜饆䚍կ歋✵⥂⨴굹ㅷծ⚥蚋⥂⨴ㅷ涸暵婋䚍㕂㹻굹ㅷ蚋ㅷ港漛㽷㖈 2011 䎃 5 剢 25 傈골䋒✫
Ⱒ✵⚚⾑䩧ⴁ⥂⨴굹ㅷ⻊㥿ㅷꬋ岁幑⸈遤⚹涸鸑濼կꅾ挿㼆㹒獦佖㊤漖骤ծ鳇⸔꣭過祪ծ綕鍒⡤⸂氕⸣ծⲸ
肍瘝⸆腊涸⥂⨴굹ㅷ㹒獦繠涯ծ牙江ծ⿡淿ծ䫒邝罈⸆腊涸䫡肌❡ㅷ牙俤ծ肫〄ծ群〄瘝暵婋欽鸀⻊㥿
ㅷ⟄⿺峤嵮碫❡ㅷ瘝鵳遤䬄낉կ⥂⨴굹ㅷ⚥僒ꬋ岁幑⸈涸暟餘ծ絆ⴔ⿺唬崵⣜研痦♧䪠⚥僈烁⴩ⴀ䫒
氕⸣碫⥂⨴ㅷ⺫䭍⠄㖑齡ꬋծ銯㖑齡ꬋ⿺➭鴪䬘ꬋ碫ꬋ岁幑⸈絆ⴔկ 

劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8030 翫欽䒊用✫䘯鸟ⲥ烁崵㹁
11 猫꣭祪碫ꬋ岁幑⸈涸倰岁⣘湱Ⱒ➃プ⿬罌կ 

1ծ㹊낉鿈ⴔ  

1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8030 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30AC 叙庛盲CBM-20A 禹絡䱽ⵖ
㐼LCMS-8030 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.41 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

ⴔ區⟉㐼 LC-30A  
蒀 靶 叙 Shimadzu Shim-pack XR-ODSII 2.0 mm×100 mm2.2 μm 
崨 ⸓ 湱A0.1 %⛩ꃑ10 mM 歌ꃑꜽ宐很巊B⛩臟 
崨    鸟 0.4 mL/min 
鵳呋⡤獤 5 μL 
叙    庛 40˫ 
峤膴倰䒭 唑䏞峤膴B ⴲ㨤崽䏞⚹ 5 %傞ꢂ玐䎸錛邍 1կ 

邍 1 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
2.00 Pumps Pump B Conc. 45 
6.00 Pumps Pump B Conc. 45 
7.00  Pumps  Pump B Conc. 55 
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8.00 Pumps Pump B Conc. 90 
10.00 Pumps Pump B Conc. 90 
10.10 Pumps Pump B Conc. 5 
14.00 Controller Stop  

餘靶勵⟝ 
ⴔ區⟉㐼       LCMS-8030 
猌㶩彂         ESI(+/-) 
猌㶩彂䱹〡歏⾓ 4.5 kV 
꨺⻊孞         宆孞 3.0 L/min 
䎁醋孞         宆孞 15 L/min 
焥中孞         孿孞 

膴很⵫盗庛䏞   250˫  
⸈掚莲㗌庛䏞   400˫  
䪊䲽莲䒭       㢴导䎾港崵MRM 
끸殆傞ꢂ       20 ms 
䒁鵷傞ꢂ       2 ms 
MRM ⿬侨       錛邍 2 

♲ꅾ㔋匧勍猌㶩㼆⿺湱Ⱒ歏⾓⿬侨霃㹁㥵邍 2
邍 2 ♲ꅾ㔋匧勍猌㶩㼆⿺湱Ⱒ歏⾓⿬侨霃㹁邍 

No.  Name 
Precursor ion 

(m/z) 
Product ion (m/z) Q1 Pre Bias (V) 

CE  
(V) 

Q3 Pre Bias (V) 

1 ✳歌⿽胟 130.10 
60.20* -14.0 -15.0 -22.0 
71.15 -14.0 -20.0 -14.0 

2 薅⛩⿽胟 206.10 
60.20* -23.0 -20.0 -23.0 
105.20 -23.0 -25.0 -20.0 

3 守熬⚋膵 274.80 
190.00* 29.0 15.0 13.0 
126.20 29.0 30.0 24.0 

4 呔⴩ぼ㍟ 446.00 
103.15* -22.0 -45.0 -20.0 
167.00 -22.0 -30.0 -17.0 

5 歌薅熬♨膵 271.10 
74.20* -19.0 -15.0 -14.0 
91.15 -19.0 -30.0 -17.0 

6 歌熬宆⼾膵 312.00 
115.15* -16.0 -20.0 -24.0 

91.10 -16.0 -35.0 -17.0 

7 呔⴩㣼暵 324.10 
127.15* -16.0 -20.0 -13.0 
110.15 -16.0 -20.0 -23.0 

8 齡呔⴩㣽 318.20 
69.15* -16.0 -30.0 -13.0 
120.15 -16.0 -20.0 -12.0 

9 呔⴩劥膵 494.00 
169.00* -25.0 -35.0 -18.0 
304.05 -25.0 -25.0 -22.0 

10 呔⴩繠膵 491.10 
126.10* -25.0 -30.0 -13.0 
181.10 -25.0 -30.0 -12.0 

11 榰呔⴩㣽 453.10 
230.20* -22.0 -30.0 -16.0 

86.20 -23.0 -30.0 -17.0 
*㹁ꆀ猌㶩㼆 

1.3 呋ㅷⵖ㢊 
叻ⲥ很巊ꂁⵖ 

ⴔⵆ礵㺙獦》✳歌⿽胟ծ薅⛩⿽胟ծ呔⴩繠膵ծ榰呔⴩㣽 2 mg [礵烁奉 0.01 mgⰦ⚥渮ꃑ✳歌⿽胟
ⲥ烁獦》 2.56 mg湱䔲✵✳歌⿽胟 2 mg渮ꃑ薅⛩⿽胟ⲥ烁獦》 2.36 mg湱䔲✵薅⛩⿽胟 2 mg]
縨 50 mL ꆀ櫕⚥⸈歌ꃫ⢪很鍒䎇㹁㺂荛ⵠ䏞䶔⺣⽰䖤崽䏞⚹ 40 μg/mL 涸✳歌⿽胟ծ薅⛩⿽胟ծ呔⴩
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繠膵ծ榰呔⴩㣽涸叻ⲥ崽⪰㢊很巊կ 
ⴔⵆ礵㺙獦》呔⴩ぼ㍟ծ歌熬宆⼾膵ծ呔⴩㣼暵ծ呔⴩劥膵 2 mg縨 10 mL ꆀ櫕⚥⸈歌ꃫ⢪很鍒䎇

㹁㺂荛ⵠ䏞䶔⺣⽰䖤崽䏞⚹ 200 μg/mL 涸呔⴩ぼ㍟ծ歌熬宆⼾膵ծ呔⴩㣼暵ծ呔⴩劥膵涸叻ⲥ崽⪰㢊
很巊կ 

ⴔⵆ礵㺙獦》守熬⚋膵ծ歌薅熬♨膵ծ齡呔⴩㣽 2 mg礵烁奉 0.01 mg縨 2 mL ꆀ櫕⚥⸈歌ꃫ⢪
很鍒䎇㹁㺂荛ⵠ䏞䶔⺣⽰䖤崽䏞⚹ 1000 μg/mL 涸守熬⚋膵ծ歌薅熬♨膵ծ齡呔⴩㣽涸叻ⲥ崽⪰㢊很巊կ 

ⴔⵆ礵㺙ꆀ》 11 猫꣭祪碫犜⻊㷖䧭ⴔ崽⪰㢊巊 0.5 mL縨 10 mL 㺂ꆀ櫕⚥⸈Ⰶ 80%歌ꃫ很巊獺ꅺ
荛ⵠ䏞䶔⺣⽰䖤渮ꃑ✳歌⿽胟ծ渮ꃑ薅⛩⿽胟ծ呔⴩繠膵ծ榰呔⴩㣽 2 μg/mL呔⴩ぼ㍟ծ歌熬宆⼾膵ծ
呔⴩㣼暵ծ呔⴩劥膵 10 μg/mL守熬⚋膵ծ歌薅熬♨膵ծ齡呔⴩㣽 50 μg/mL 涸幊ざ㼆撑ㅷ崽⪰㢊巊կ幊
ざ㼆撑ㅷ崽⪰㢊很巊⟄ 80%歌ꃫ很巊䭽♧㹁嫱⢾獺ꅺ䖤禹⴩崽䏞涸㼆撑ㅷ䊨⡲很巊կ剒絊ꂁ䧭1✳
歌⿽胟ծ薅⛩⿽胟ծ呔⴩繠膵ծ榰呔⴩㣽 0.8ծ1.6ծ3.2ծ8ծ16ծ20ծ32ծ40ծ64ծ80ծ200ծ400ծ800 ng/mL
1.6ծ2 μg/mL 涸禹⴩叻ⲥ很巊կ2呔⴩ぼ㍟ծ歌熬宆⼾膵ծ呔⴩㣼暵ծ呔⴩劥膵崽䏞⚹ 4ծ8ծ16ծ40ծ
80ծ100ծ160ծ200ծ320ծ400 ng/mL1ծ2ծ4ծ8ծ10 μg/mL 涸禹⴩叻ⲥ很巊կ3守熬⚋膵ծ歌薅熬
♨膵ծ齡呔⴩㣽崽䏞⚹ 20ծ40ծ80ծ200ծ400ծ500ծ800 ng/mL1ծ1.6ծ2ծ5ծ10ծ20ծ40ծ50 μg/mL
涸禹⴩叻ⲥ很巊կ 
呋ㅷ⵸㢅椚倰岁 

》呋ㅷ 5 磜5 晙痰罏 5 郍⧫ⴀⰻ㺂暟幊⺣կ》呋ㅷ紨 0.2 g礵烁荛 1 mg✵ 10 mL 㝕俱猌䗱盗
⚥⸈Ⰶ 5 mL 歌ꃫた獦ꅾկ嶴偒 60 s た馄㡮 15 min佞ⲇたⱄ獦ꅾ欽歌ꃫ邉駈Ⲹ㣟涸ꅾꆀկ4500 
rpm 猌䗱 10 minկ》呋ㅷ很巊 20 μL⸈ 80%歌ꃫ獺ꅺ荛 1 mL嶴偒 30 s た13000 rpm 猌䗱 10 minկ
》副幡巊鲮Ⰶ巊湱㼭櫕⚥鵳呋 5 μL鵳遤 HPLC-MS/MS ⴔ區կ馄ⴀ絁䚍薴㔵涸呋ㅷ獺ꅺた鵳遤 HPLC-
MS/MS ⴔ區կ 

2. 絕卓雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

♴㕃⚹ 10 ng/mL 呋ㅷ 11 猫絆ⴔ幊叻蒀靶㕃油䕎姻䌢ծⴔ猌䏞葻㥩կ 

 
2.2 絁䚍Ⱒ禹⿺唬ⴀꣳ 

㖈霃㹁涸ⴔ區勵⟝♴絕卓邍僈 11 猫꣭祪碫鵵犜䧭ⴔ㖈絁䚍薴㔵ⰻⰦ油꬗獤絁䚍葻㥩湱Ⱒ禹侨 r
넞✵ 0.994կ剒⡛㹁ꆀ崽䏞LOQ✳歌⿽胟ծ薅⛩⿽胟ծ守熬⚋膵ծ呔⴩ぼ㍟ծ歌薅熬♨膵ծ歌熬宆⼾膵ծ
呔⴩룅暵ծ齡呔⴩㣽ծ呔⴩劥膵ծ呔⴩繠膵ծ榰呔⴩㣽ⴔⵆ⚹ 0.963ծ0.998ծ24.7ծ5.00ծ26.2ծ5.00ծ5.02ծ
24.9ծ5.02ծ1.04ծ1.00 μg/g忘駈㹊꣢呋ㅷ崵㹁꨽銳կ⟄㐾갉涸 3 ⦔雦皾✳歌⿽胟ծ薅⛩⿽胟ծ守熬⚋
膵ծ呔⴩ぼ㍟ծ歌薅熬♨膵ծ歌熬宆⼾膵ծ呔⴩룅暵ծ齡呔⴩㣽ծ呔⴩劥膵ծ呔⴩繠膵ծ榰呔⴩㣽剒⡛唬ⴀ
崽䏞LODⴔⵆ⚹ 0.0770ծ0.0798ծ9.89ծ2.00ծ2.10ծ1.00ծ1.00ծ4.98ծ1.01ծ0.414ծ0.0400 μg/gկ 

二甲双胍 苯乙双胍

氯磺丙脲

甲苯磺丁脲

甲磺氮卓脲

格列齐特

格列苯脲

格列美脲

那格列奈

格列吡嗪

瑞格列奈

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
0

75000

175000

275000
Intensity
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邍 3 㔐䔱倰玐ծ湱Ⱒ禹侨⿺絁䚍薴㔵⿺剒⡛㹁ꆀꣳ㛇餘叻ⲥ刼絁 

碫ⵆ 㔐䔱倰玐 湱Ⱒ禹侨 r 絁䚍薴㔵 
唬ⴀꣳ

ng/mL 

唬ⴀ崽䏞

μg/g 

✳歌⿽胟 Y=1932.007+20977.014X 1.000 0.963-48.2 μg/g 0.0616 0.0770 

薅⛩⿽胟 Y=3055.323+13252.99X 0.998 0.998-49.9 μg/g 0.0639 0.0798 

守熬⚋膵 Y=-606.422+259.047X 0.994 24.7-1236 μg/g 7.92 9.89 

呔⴩ぼ㍟ Y=-166.785+772.715X 0.998 5.00-250 μg/g 1.60 2.00 

歌薅熬♨膵 Y=-3176.184+857.126X 0.995 26.2-1312 μg/g 1.68 2.10 

歌熬宆⼾膵 Y=510.439+2555.127X 1.000 5.00-250 μg/g 0.800 1.00 

呔⴩룅暵 Y=952.949+2093.000X 0.999 5.02-504 μg/g 0.803 1.00 

齡呔⴩㣽 Y=-301.193+541.488X 0.999 24.9-1243 μg/g 3.98 4.98 

呔⴩劥膵 Y=-125.412+1310.823X 0.997 5.02-251 μg/g 0.804 1.01 

呔⴩繠膵 Y=-28.644+1537.736X 0.999 1.04-51.8 μg/g 0.331 0.414 

榰呔⴩㣽 Y=1927.581+20218.295X 1.000 1.00-50.0 μg/g 0.0320 0.0400 

2.3 礵㺙䏞霚낉 
㼆 LOQծLQCծMQCծHQC 㔋⚡崽䏞㛇餘⸈叻很巊鵳遤㔐佐桧ծ礵㺙䏞㹊낉䖤奉 5 ⼝很巊ⴔⵆ鵳

呋礵㺙䏞⿺㔐佐桧ⴔⵆ㖈 0.25%~7.31%ㄤ 78%~110.7%⛓ꢂ劥倰岁礵㺙䏞葻㥩կ 
邍 4 ꣭祪碫鵵犜䧭ⴔ涸絟㼆㔐佐桧n=5 

碫ⵆ 㹊꣢崽䏞μg/g 唬ⴀ崽䏞 (μg/g) RSD (%) ⲥ烁䏞% 
✳歌⿽胟 0.963 0.818±0.013 1.59 84.9 

1.93 1.80±0.03 1.52 93.4 
9.63 9.10±0.16 1.73 94.5 
38.5 34.7±0.3 0.77 90.1 

薅⛩⿽胟 0.998 0.663±0.025 3.78 85.4 
2.00 1.71±0.03 1.87 105.7 
9.98 9.45±0.17 1.84 94.6 
39.9 34.1±0.2 0.66 85.5 

守熬⚋膵 24.7 24.9±0.7 2.76 100.8 
49.5 48.1±1.1 2.20 97.3 
247 243±4 1.57 98.5 
989 1055±16 1.52 106.6 

呔⴩ぼ㍟ 5.00 3.94±0.18 4.64 78.7 
10.0 8.33±0.36 4.32 83.3 
50.0 44.3±0.6 1.28 88.6 
200 188±2 1.19 93.9 

歌薅熬♨膵 26.2 27.7±0.8 2.99 105.6 
52.5 51.9±1.2 2.30 98.9 
262 256±2 0.80 97.5 

1050 1162±12 1.00 110.7 
歌熬宆⼾膵 5.00 4.05±0.14 3.42 81.1 

10.0 8.71±0.12 1.42 87.1 
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碫ⵆ 㹊꣢崽䏞μg/g 唬ⴀ崽䏞 (μg/g) RSD (%) ⲥ烁䏞% 
50.0 46.1±1.2 2.59 92.2 
200 179±2 1.11 89.6 

呔⴩룅暵 5.02 3.92±0.15 3.73 78.0 
10.0 8.75±0.15 1.69 87.5 
50.2 46.4±0.1 0.25 92.4 
201 182±1 0.53 90.7 

齡呔⴩㣽 24.9 21.4±0.6 2.61 86.0 

49.8 44.3±0.6 1.38 89.0 
249 224±3 1.34 89.9 
995 928±15 1.61 93.2 

呔⴩劥膵 5.02 4.45±0.25 5.66 88.6 
10.0 9.02±0.23 2.51 90.2 
50.2 45.6±1.0 2.27 90.8 
201 193±2 1.23 96.1 

呔⴩繠膵 1.04 0.855±0.052 6.10 82.2 
2.07 1.87±0.14 7.31 90.3 
10.4 9.40±0.30 3.16 90.4 
41.4 38.0±0.2 0.42 91.8 

榰呔⴩㣽 1.00 0.848±0.013 1.59 84.8 
2.00 1.87±0.03 1.52 93.5 
10.0 9.40±0.08 0.88 94.0 
40.0 36.0±0.3 0.77 90.0 

2.4 㹊꣢呋ㅷゎꆀ崵㹁 
㼆癃叅烁霆涸꣉䚍呋ㅷ鵳遤ゎꆀ崵㹁去Ⰶ㛇餘叻ⲥ刼絁絕卓㥵邍 5 䨾爙կ 

邍 5 ꣭祪⥂⨴굹ㅷゎꆀ崵㹁絕卓 

ぜ獦 ✳歌⿽胟 
mg/g 

薅⛩⿽胟 
mg/g 

呔⴩劥膵 
mg/g 

呔⴩繠膵 
mg/g 

䎂祪 6.0 75.9 0.00975 2.64 ND 
㇫稇幡 ND 9.75 2.27 0.00617 

牟ⱚ劥虊꣭祪 0.0435 ND 5.91 ND 

ND: not detect 

3. 絕雿 
䒊用✫⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8030翫欽崵㹁꣭祪碫⥂⨴굹ㅷ⚥

11猫ꬋ岁幑⸈կ劥岁絁䚍薴㔵㺈11猫絆ⴔ吥ⲥ刼絁涸湱Ⱒ禹侨㖈0.994⟄副〳 ⟄忘駈㹊꣢呋ㅷ癃叅꨽銳կ
劥灇瑕ꅷ欽HPLC-MS/MS岁㼆꣭祪碫⥂⨴굹ㅷ⚥鵵岁幑⸈涸꣭祪碫鵵犜䧭ⴔ鵳遤ゎꆀ崵㹁կ呏研呋ㅷ崵㹁
絕卓〳⟄骆ⴀ䋑㖞副Ꝉ㈒涸꣭祪⥂⨴굹ㅷ鵵岁幑⸈鵵犜䧭ⴔ梡韌⼧ⴔ⚚ꅾゎꆀ넞鴪Ⳝ⚡奉Ⳝ涰⚡嬗⯘
䎇⚂㶸㖈♧猫⥂⨴굹ㅷず傞幑⸈Ⳝ猫鵵犜䧭ⴔ涸梡韌կ㔔姼㼆꣭祪⥂⨴굹ㅷ⚥鵵岁幑⸈⻊㷖蚋暟涸梡韌꨽
銳⸈䔂港盗涸⸂䏞կず傞䎾ⵖ㹁倰岁欽✵傈䌢唬崵⥂ꥻ⥂⨴굹ㅷ㸝Ⰼկ  
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LCMSMS岁崵㹁⥂⨴굹ㅷ⚥ꂛ㧆䬘僈瘝5猫α-「⡤꣖倗蚋暟 
䶰 銳劥俒ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫⥂⨴ㅷ⚥ꂛ㧆䬘僈瘝 5 猫α-「⡤꣖倗蚋暟涸㹁ꆀⴔ區倰
岁կ霪倰岁⚥5 猫絆ⴔ㖈 0.5~50 ng/mL⟄ꂛ㧆䬘僈⚹⢾崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.998
ⲥ烁䏞⚹ 85.1~114.9%կ礵㺙䏞㹊낉⚥吥ⲥ刼絁 S2 叻ⲥ很巊ꅾ㢕ⴔ區 6 妃⥂殆傞ꢂ RSD 㼭✵ 0.50%
油꬗獤 RSD 㼭✵ 4.00%կ㹊꣢呋ㅷ⸈叻㹊낉⚥넞⚥⡛崽䏞⸈叻㔐佐桧ⴔⵆ⚹ 96.6~109.0%ծ106.3~114.4%ծ
99.4~107.2%㔐佐桧넞կ㹊낉絕卓邍僈霪倰岁腊䘯鸟ⲥ烁㹁ꆀⴔ區⥂⨴ㅷ⚥ꂛ㧆䬘僈瘝 5 猫α-「⡤꣖倗
蚋暟կ 

Ⱒꝶ霒α-「⡤꣖倗蚋暟  ⥂⨴ㅷ  LC-MS/MS 
 

ꥥ满爢吐涸〄㾝ㄤⰖ⠍⨴䐀⥂⨴䠑霋涸㟞䔂➃又㖈餝✈굹ㅷ傞♶➑Ⱒ岤굹暟劥魧涸蠒Ⱞ⟟⧩鵮Ⱒ岤
굹暟僽やⰨ剣䫒蝶⻊ծ綕鍒⡤⸂氕⸣ծ鳇⸔꣭過⾓瘝⥂⨴⸆腊կ剣♶岁㉁㹻⚹✫꣭⡛䧭劥ծ餻✮굹ㅷ⥂⨴
⸆腊⢪欽⻊㷖蚋暟䧭ⴔ剏去㣔搬䧭ⴔ鸣䧭✫遤⚌包韌嶊餩罏霴굹姼碫굹ㅷ⛲絛魧⡤㙵♴⨴䐀ꥧ䝖կ
α-「⡤꣖倗蚋暟Ⱘ剣的䓎過盗ծ⸈䔂䗱聝佐綫⸂ծ⸈䘯䗱桧ծ㟞⸈䗱䱗ⴀꆀ瘝䎛岌涸蚋椚⡲欽〳欽✵넞過
⾓⿺屲㽶㢪猰ծ歑猰氬氻涸屛毫⚂毫佪儑衼կ䌢錛涸α-「⡤꣖倗蚋⚺銳剣ꂛ㧆䬘僈ծㆆ㇬㍟ծ暵䬘㇬㍟ծ
肫❣㺉ծ㧆䬘㇬卌瘝կ 

⚹✫剣佪䩧ⴁꬋ岁幑⸈㼋荝涸굹ㅷ㸝Ⰼ꡼곿㕂㹻䋑㖞港漛盗椚㽷〄䋒✫շ굹ㅷ⚥5猫α-「⡤꣖倗碫蚋
暟涸崵㹁ո굹ㅷ邉埋唬낉倰岁涸Ⱆデꅷ欽LC-MS/MS岁崵㹁굹ㅷゎ⥂⨴ㅷ⚥5猫α-「⡤꣖倗碫蚋暟կ劥
俒⿬罌姼唬낉倰岁䒊用✫⥂⨴ㅷ⚥5猫α-「⡤꣖倗碫蚋暟涸ⴔ區倰岁倰岁⾝併䏞넞ծ乼⡲皍⤑կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-40 荈 ⸓ 鵳 呋 㐼 SIL-40C XR 
膴 孞 劼 DGU-405 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40D XR×2 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝  

蒀 靶 叙 Shim-pack Scepter C18 (100 mm x 2.1 mm I.D., 1.9 μm  
P/N227-31012-05䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟 
崨 鸟 0.3 mL/min  叙 庛 40˫ 
鵳 呋 ⡤ 獤 5 μL   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 10%傞ꢂ玐䎸錛邍 1կ 
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邍 1. 崨⸓湱唑䏞峤膴玐䎸 

 
 
 
 
 
 
餘靶勵⟝ 

猌 㶩 彂 ESI+ 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ 4.5 kV D L 庛 䏞 250˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 瑟孞 10.0 L/min 䪊 䲽 莲 䒭 MRM 
䎁 醋 孞 宆孞 10.0 L/min M R M ⿬ 侨 錛邍 2 

邍 2. MRM ⿬侨 

No. ⚥俒ぜ 薉俒ぜ CAS. No. 猌㶩㼆 Q1 PreV CE Q3 PreV 

1 ꂛ㧆䬘僈 Phentolamine 50-60-2 
282.20>212.15* -22 -20 -21 

282.20>120.10 -11 -33 -10 

2 肫❣忡 Corynine 65-19-0 
355.20>144.10* -24 -32 -26 

355.20>212.15 -24 -24 -23 

3 暵䬘㇬㍟ Terazosin 63590-64-7 
388.10>247.15* -28 -31 -27 

388.10>289.95 -29 -40 -29 

4 ㆆ㇬㍟ Prazosin 19216-56-9 
384.20>247.05* -28 -54 -17 

384.20>366.20 -29 -29 -27 

5 㧆䬘㇬卌 Tolazoline 59-98-3 
161.20>91.10* -28 -32 -20 

161.20>65.15 -28 -22 -17 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥㅷꂁⵖ 
叻ⲥ⪰㢊巊 ⲥ烁獦》叻ⲥㅷ 10 mg欽歌ꃫ䎇㹁㺂荛 10 mLꂁⵖ崽䏞⚹ 1000 µg/mL 叻ⲥ⪰㢊巊կ 
叻ⲥ很巊》鷓ꆀ叻ⲥ⪰㢊巊欽宐鷶紩獺ꅺꂁⵖ吥ⲥ刼絁崽䏞⚹㥵♴邍3䨾爙կ 

邍3. 幊ざ叻ⲥ很巊崽䏞邍 

No. ⻊ざ暟 
幊ざ叻ⲥ禹⴩很巊崽䏞ng/mL 

S1 S2 S3 S4 S5 S6 S7 
1 ꂛ㧆䬘僈 0.5 1 2 5 10 20 50 
2 肫❣忡 0.25 0.5 1 2.5 5 10 25 
3 暵䬘㇬㍟ 0.25 0.5 1 2.5 5 10 25 
4 ㆆ㇬㍟ 0.5 1 2 5 10 20 50 
5 㧆䬘㇬卌 2 4 8 20 40 80 200 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獦》巊⡤⥂⨴呋ㅷ 1 g 荛猌䗱盗⚥⸈Ⰶ 10 mL 歌ꃫ嶴偒た馄㡮 30 minկ猌䗱副幡巊絑 0.22 

µm 応芘鵂応た副劼ⴔ區կ 

Time(min) Module Command Value 
1.00 Pumps Pump B Conc. 10 
7.00 Pumps Pump B Conc. 90 

11.00 Pumps Pump B Conc. 90 
11.10 Pumps Pump B Conc. 10 
15.00 Controller Stop  
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2絕卓♸雭雿 
2.1 叻ⲥ很巊蒀靶㕃 

0.25~2 ng/mL 叻ⲥ很巊蒀靶㕃⿺⥌㐾嫱㥵㕃 1 䨾爙կ 

       
ꂛ㧆䬘僈                      肫❣㺉                     暵䬘㇬㍟ 

    
ㆆ㇬㍟                     㧆䬘㇬卌 

㕃 1. 吥ⲥ刼絁剒⡛挿蒀靶㕃 
ꂛ㧆䬘僈ծㆆ㇬㍟崽䏞⚹ 0.5 ng/mL肫❣忡ծ暵䬘㇬㍟⚹ 0.25 ng/mL㧆䬘㇬卌崽䏞⚹ 2 ng/mL 

2.2 吥ⲥ刼絁 
䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用吥ⲥ刼絁կ吥ⲥ刼

絁絁䚍薴㔵㥵邍 3 䨾爙吥ⲥ刼絁㥵㕃 2 䨾爙絕卓儑爙 5 猫⻊ざ暟絁䚍湱Ⱒ䚍葻㥩絁䚍湱Ⱒ禹侨㣐✵
0.998ⲥ烁䏞⚹ 85.1~114.9%կ 

     

   

3.58e4Q 282.20>212.15 (+)
SN=428.61

5.0 5.5 6.0 6.5
0.0e0

1.0e4

2.0e4

3.0e4

1.90e4Q 355.20>144.10 (+)
SN=118.81

5.0 5.5 6.0 6.5
0.0e0

5.0e3

1.0e4

1.5e4

4.60e3Q 388.10>247.15 (+)
SN=29.09

5.0 5.5 6.0
0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

1.16e4Q 384.20>247.05 (+)
SN=158.99

5.0 5.5 6.0 6.5
0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

4.41e4Q 161.20>91.10 (+)
SN=52.55

4.0 4.5 5.0 5.5
0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

Conc. (ug/mL)
0 10 20 30 40 50

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7 酚妥拉明
y = 190798.8x + 1636.237
R² = 0.9963162    R = 0.9981564

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc. (ug/mL)
0 5 10 15 20 25

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6
育亨滨
y = 211315.9x + 4703.279
R² = 0.9986581    R = 0.9993288

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc. (ug/mL)
0 5 10 15 20 25

Area

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6
特拉唑嗪
y = 55496.55x + 796.0440
R² = 0.9983247    R = 0.9991620

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)

Conc. (ug/mL)
0 10 20 30 40 50

Area

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6

3.0e6
哌唑嗪
y = 65889.56x + 4906.156
R² = 0.9982648    R = 0.9991320

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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㕃 2. 5 猫⻊ざ暟吥ⲥ刼絁㕃 

2.3 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝㼜吥ⲥ刼絁⚥ S2 㛇餘叻ⲥ很巊ꅾ㢕ⴔ區 6 妃կ5 猫⻊ざ暟⥂殆傞ꢂ RSD 㼭✵

0.50%油꬗獤 RSD 㼭✵ 4.00%կ 
邍 4. 5 猫⻊ざ暟ꅾ㢕䚍㹊낉絕卓 

No. ⻊ざ暟 ⥂殆傞ꢂ RSD% 油꬗獤 RSD% 
1 ꂛ㧆䬘僈 0.22  2.23  
2 肫❣忡 0.24  1.69  
3 暵䬘㇬㍟ 0.25  3.34  
4 ㆆ㇬㍟ 0.23  3.98  
5 㧆䬘㇬卌 0.46  2.96  

2.4 呋ㅷ崵㹁⿺⸈叻㹊낉絕卓 
䭽撑 1.4 ⚥呋ㅷ㢅椚倰岁㼆羟〡剪巊⥂⨴呋ㅷ鵳遤㢅椚副劼ⴔ區呋ㅷ⚥劢唬ⴀ 5 猫⻊ざ暟կ㼆姼

呋ㅷ鵳遤넞⚥⡛崽䏞⸈叻㹊낉ꅾ㢕㹊낉 3 妃⸈叻ꆀ⿺⸈叻絕卓㥵邍 3 䨾爙կ 
邍 5. 㹊꣢✌巊呋ㅷ⸈叻絕卓 

No. ⻊ざ暟ぜ 
⡛崽䏞⸈叻 ⚥崽䏞⸈叻 넞崽䏞⸈叻 

⸈叻ꆀ 
(mg/kg) 㔐佐桧(%) RSD(%) ⸈叻ꆀ

(mg/kg) 
㔐佐桧

(%) RSD(%) ⸈叻ꆀ
(mg/kg) 

㔐佐桧
(%) RSD(%) 

1 ꂛ㧆䬘僈 0.01 96.6 3.70 0.05 109.2 3.19 0.5 105.0 3.44 

2 肫❣忡 0.005 109.0 4.70 0.025 107.2 0.70 0.25 105.2 1.12 

3 暵䬘㇬㍟ 0.005 107.7 4.18 0.025 114.4 1.57 0.25 107.2 0.31 

4 ㆆ㇬㍟ 0.01 106.5 1.05 0.05 113.1 1.53 0.5 105.5 1.37 

5 㧆䬘㇬卌 0.04 104.8 5.72 0.2 106.3 0.71 2 99.4 1.69 

3絕雿 
劥俒ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫⥂⨴ㅷ⚥ꂛ㧆䬘僈瘝5猫α-「⡤꣖倗碫蚋暟涸㹁ꆀⴔ區倰

岁կ霪倰岁⾝併䏞넞ծ絁䚍薴㔵䎛ծꅾ㢕䚍ㄤ呋ㅷ⸈叻㔐佐桧㖲葻㥩〳欽✵⻊⥂⨴ㅷ⚥ꂛ㧆䬘僈瘝5猫α-
「⡤꣖倗碫蚋暟涸唬崵կ  

Conc. (ug/mL)
0 50 100 150 200

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7 妥拉唑林
y = 50491.12x + 27230.04
R² = 0.9967987    R = 0.9983981

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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3.3 綕鍒氕⸣ծ㟞䔂⯝氋⸂碫 

    䔲➃⡤ⶢ捘鵘⸓痰♶ꢂ倗㖑➢✲羟고⡤⸂崞⸓た吐❡欰氕⸣䠭կ❡欰氕⸣涸㔔稇僽㢴倰꬗涸Ⱖ⚥♸

✌ꃑ㛜獤鵂㢴ㄤ聝祪⯋涸嶊署鵂ꆀ瘝剣Ⱒկ剣❈⥂⨴굹ㅷ腊剣佪Ⲹ綕⡤ⰻ✌ꃑ涸㛜獤⤛鵳聽祪⯋鲮⻊⚹聝

祪⯋➢罜䲿넞劼⡤涸氕⸣ꢖㄤ鵘⸓罣⸂⿺䎾慨腊⸂կ姼碫⥂⨴굹ㅷ鸑鵂㼆撑䚍㹊낉霆㹊Ⱘ剣䫒氕⸣⸆

腊鷓㹆✵僒氕⸣➃纈ず傞鷓㹆✵綕鍒Ɤ劍⡤⸂⸣⸓❡欰涸劼⡤⸣稡Ⱘ剣綕鍒⡤⸂氕⸣涸⸆佪կ 

    綕鍒氕⸣碫⥂⨴굹ㅷ〳腊ゎ剣絶欰稇ծ瀤暟餘ծ孽㛇ꃑ瘝⸆佪䧭ⴔ腊⚹魧⡤䲿⣘腊ꆀ佅䭯կ➃⿬涵薗

僽䌢錛⸆佪䧭ⴔ⛓♧➃⿬鄄䎛岌雩⚹剣䫒氕⸣⸆佪➃⿬涵薗〳䲿넞劼⡤涸鷓䎾䚍㟞䔂劼⡤㼆ぐ猫剣㹲

ⵞ慨涸ꬋ暵䒗䚍䫻䫒⸂ㄳ㉰㔔腊ⵞ慨⚥卛牟絑禹絡䲿넞险錣䚍ㄤ岤䠑⸂Ⲹ鲽氕⸣䠭暋熬ꃑ剣⸔✵㟞

䔂⡤⸂ㄤ䫒氕⸣腊⸂ず傞㼆䗱腮ㄤ滚漋⛲剣⥂䫡⡲欽絶欰稇 B 偛㥵絶欰稇 B1ծB2ծB6 瘝⿬♸腊

ꆀ去靧鵂玐絶䭯牟絑禹絡姻䌢⸆腊鳇ꃍ Q10〳⤛鵳絈脅腊ꆀ❡欰䲿넞魧⡤涸䫒蝶⻊腊⸂կ鵯❈⸆

佪䧭ⴔ鸑鵂♶ず涸⡲欽劼ⵖ䌐⸔➃又綕鍒氕⸣䛪㢕礵⸂  

   綕鍒氕⸣碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈⚺銳剣⟄♴Ⳝ碫կ♧碫僽銯㖑齡ꬋ瘝㡫꣉䧭ⴔկ♧❈♶岁㉁㹻⚹

✫⢪❡ㅷ㖈瀊傞ꢂⰻッ梡ⴀ僈儑涸佪卓㖈綕鍒氕⸣⥂⨴굹ㅷ⚥幑⸈銯㖑齡ꬋ瘝蚋暟䧭ⴔ鵯〳腊吐㼆嶊餩

罏涸魧⡤⨴䐀鸣䧭⚚ꅾ⽭㹲㥵䗱過盗禹絡꡼곿瘝կ〥♧碫僽礵牟蚋ㅷ䧭ⴔ㥵薅⚋腂瘝կ鵯❈䧭ⴔ腊㖈瀊

劍ⰻ雮➃䠭錣Ⱓ㤃ծ礵⸂埋尬告Ɤ劍⢪欽吐❡欰⚚ꅾ涸⣜饆䚍ㄤⶰ⡲欽㼆牟絑禹絡鸣䧭♶〳鷟鲮涸䰀

⠟կ鵛❈䎃♧❈♶岁ⴔ㶩⚹鷖鼙港盗㖈⾲剣ꬋ岁幑⸈涸絕匬㛇炄副⻊㷖ざ䧭✫倝㘗ꬋ岁幑⸈蚋暟鵯

偽毟絛⥂⨴굹ㅷꬋ岁幑⸈涸港盗䲿넞✫ꦼ䏞կ 

    歋✵綕鍒氕⸣碫ꬋ岁幑⸈䧭ⴔ㢴猫碫勇㕂㹻㽷〄䋒涸굹ㅷ邉埋唬낉倰岁շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁 

BJS 201805ո⚥錞㹁涸 LCMSMS 岁巊湱蒀靶-⚮翫餘靶岁ㄤ QTOF 岁巊湱蒀靶-넞ⴔ鳹餘靶岁鵳遤

唬崵QTOF 岁欽䘯鸟涸㹁䚍癃叅LCMSMS 岁欽✵㹁ꆀⴔ區կ劥畎宨䚪✫鿈ⴔ綕鍒氕⸣碫ꬋ岁幑⸈蚋暟涸

䎾欽倰呩⣘湱Ⱒ唬崵➃プ⿬罌կ  



 

44 
 

LCMSMS 岁崵㹁䫒氕⸣껏俱ㄤ邉胄蚋ꂊ⚥ 90 猫齡ꬋ碫暟餘 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁䫒氕
⸣껏俱ㄤ邉胄蚋ꂊ⚥ 90 猫齡ꬋ碫暟餘涸倰岁կꅷ欽㢪叻岁㹁ꆀ倰岁絁䚍薴㔵⚹ 0.1~50.0 ng/mL湱Ⱒ禹
侨㣐✵ 0.998կ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.02~0.34%ㄤ 1.22~4.96%⛓ꢂկ鵳呋 5.0 µL唬
ⴀꣳ㖈 0.0007~0.1379 ng/mL ⛓ꢂ㹁ꆀꣳ㖈 0.0021~0.4221 ng/mL ⛓ꢂկ䫒氕⸣껏俱呋ㅷ剣 89 猫⻊ざ暟
⸈叻㔐佐桧㖈 81.6~113.5%⛓ꢂկ蚋ꂊ呋ㅷ剣 82 猫⻊ざ暟⸈叻㔐佐桧㖈 80.2~111.9%⛓ꢂ剣 4 猫⻊ざ暟
⸈叻㔐佐桧㖈 70.6~79.9%⛓ꢂկ⢪欽劥倰岁唬崵✫♲⚡ㅷ晥涸䫒氕⸣껏俱Ⱖ⚥⚙⚡ㅷ晥唬ⴀ銯㖑齡ꬋ
Sildenafilկ 
Ⱒꝶ霒馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  齡ꬋ碫暟餘  ⥂⨴굹ㅷ 
 

齡ꬋ碫暟餘Antifatigue drugs僽♧猫➃⡤ⰻ5㘗熧ꃑ✳ꂾꃍPDE5涸䫈ⵖ⵫〳欽✵屛毫歑䚍⸽
饰⸆腊ꥻ烯կ霪碫暟餘溶濼涸ⶰ⡲欽⺫䭍꬗鿈惐紤ծ㣢儱ծ㣢汥ծ뢙㝱ㄤ錠錣䒗䌢瘝⚚ꅾ涸吐㼋荝娥❖
僽♧猫곢㖈⼕欰䭷㼋♴剪欽涸㢅倰蚋կ 

鵛䎃勻ꥥ满⻊㷖ざ䧭䪮助涸鵳姿♧❈Ⱘ剣PDE5䫈ⵖ崞䚍涸齡ꬋ碫遥欰暟♶倗嶑梡鄄♧❈♶岁ⴔ
㶩幑⸈荛叻爙痰冝爙Ⱘ剣邉胄㡫꣉ծ䫒氕⸣ծ佖㊤⯝氋⸂瘝⡲欽涸굹ㅷ⚥㼆剪欽罏涸⨴䐀ㄤ欰ㄐ㸝Ⰼ鸣䧭
⚚ꅾ㪭胇կ䧮㕂շ굹ㅷ㸝Ⰼ岁ո痦♲⼧Ⱃ勵錞㹁欰❡絑蠒涸굹ㅷ⚥♶䖤幑⸈蚋ㅷ告僽〳⟄幑⸈䭽撑吗絡
傁僽굹ㅷ⿶僽⚥蚋勞涸暟餘կ齡ꬋ碫暟餘僽㢅倰蚋㖈굹ㅷ痰⥂⨴굹ㅷ瘝暵婋굹ㅷ⚥幑⸈㾩✵鵵岁遤⚹䗳
곢✮⟄䩧ⴁկ 

鵯❈齡ꬋ碫暟餘絕匬碫⡃㶸㖈㢴猫ずⴔ䒗匬⡤絛餘靶唬崵䌄勻䮋䧶կ佦꨽銳埋ⴔ⠏⻊蒀靶倰岁剣
佪ⴔ猌ずⴔ䒗匬⡤➢罜㹊梡ⲥ烁㹁ꆀկ 

劥俒⿬罌㕂㹻䋑㖞港漛盗椚䚪㽷✵2018䎃7剢2傈〄䋒涸շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁ո涸굹ㅷ邉埋唬낉
倰岁ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉LCMS-8050䒊用✫굹ㅷ⚥90猫齡ꬋ碫暟餘涸ⴔ區倰岁կ⣘湱Ⱒ唬崵
➃プ⿬罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutionsVersion 5.93蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack GIST 2.1 mm I.D.× 150 mm L., 2.0 μm 
崨  ⸓  湱 A 湱-0.1%歌ꃑB 湱-歌ꃫ 
峤 ꛏ 莲 䒭 鵳呋⵸た峤ꛏExternal only鵳呋ꛏ㢪㠗幡峤Rinse Port 
崨     鸟 0.3 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 5 µL 峤  ꛏ  巊 歌ꃫ/宐=1:1v:v 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹15%傞ꢂ玐䎸錛邍1կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

1.00 岹 B.Conc 50 

16.00 岹 B.Conc 65 

19.00 岹 B.Conc 98 

22.00 岹 B.Conc 98 

22.10 岹 B.Conc 15 

25.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 莲 䒭 ESI姻餏猌㶩ず傞唬崵  焥 中 孞 孿孞 270 kPa 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈掚莲㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
䱹 〡 庛 䏞 300˫ 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
D L 庛 䏞 250˫ M R M ⿬ 侨 錛꣡邍 

1.3 叻ⲥ很巊ꂁⵖ 
》 90 猫齡ꬋ碫⻊ざ暟幊ざ叻ⲥ餞㢊巊5 mg/L⟄紱歌ꃫ鷶紩獺ꅺ⚹ 0.1ծ0.2ծ0.5ծ1ծ2ծ5ծ10ծ

20ծ50 ng/mL 涸⛰⚡♶ず崽䏞涸幊ざ叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚 
》霚呋껏俱ծꂊ鷓ꆀ䶔⺣ⲥ烁エ》 1 mL 縨✵ 50 mL 㺂ꆀ櫕⚥⸈歌ꃫ鷓ꆀ馄㡮䲿》 15 min

佞ⲇ荛㹔庛欽歌ꃫ㹁㺂絑剣劼湱䗎㶰応芘鵂応》応巊䖉崵կ 
䒊雳㹊낉Ⰼ鵂玐ꅷ欽㝕俱㺂㐼⟄鼙⯝㼱侨齡ꬋ碫⻊ざ暟㼆✵梯槴㐼渓涸エ꣡կ 

2絕卓♸雭雿 

2.1 幊ざ叻ⲥ呋ㅷ蒀靶㕃 

 
㕃 1. 90 猫齡ꬋ碫⻊ざ暟叻ⲥㅷ蒀靶㕃1.0 ng/mL 

2.2 絁䚍Ⱒ禹 
䭽撑1.3ꂁⵖ⛰⚡♶ず崽䏞涸幊ざ叻ⲥ䊨⡲很巊䭽撑1.2⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油

꬗獤⚹紷㗂叻㢪叻岁絚ⵖ叻ⲥ刼絁կぐ⻊ざ暟絁䚍倰玐ծ絁䚍薴㔵ծ湱Ⱒ禹侨ծ唬ⴀꣳS/N=3鲱⟝雦
皾ㄤ㹁ꆀꣳS/N=10鲱⟝雦皾絕卓錛邍3կ90猫齡ꬋ碫⻊ざ暟吥ⲥ刼絁㖈0.1~50 ng/mL崽䏞薴㔵ⰻ

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
(x100,000)



 

46 
 

湱Ⱒ禹侨㣐✵0.998絁䚍葻㥩կ 唬ⴀꣳ㖈0.0007~0.1379 ng/mL⛓ꢂ㹁ꆀꣳ㖈0.0021~0.4221 ng/mL⛓
ꢂ⾝併䏞넞կ 

邍 3. 絁䚍Ⱒ禹ծ唬ⴀꣳㄤ㹁ꆀꣳ勉ꅾ 1/C 

綘尼 ⻊ざ暟ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵
(ng/mL) 

ⲥ烁䏞(%) 湱Ⱒ禹侨 r 
唬ⴀꣳ 

(ng/mL) 
㹁ꆀꣳ 

(ng/mL) 
1 Sildenafil Y = (52493.4)X + (-1849.75) 0.1-50 82.9-109.8 0.9996 0.0207 0.0628 
2 Tadalafil Y = (63354.4)X + (-2263.43) 0.1-50 92.4-113.2 0.9998 0.0088 0.0267 

3 Imidazosagatriazinone 
Y = (1.01399e+006)X + (-
11262.0) 

0.1-50 96.8-108.4 0.9999 0.0032 0.0098 

4 Gendenafil Y = (348548)X + (-2738.93) 0.1-50 92.5-109.3 0.9998 0.0059 0.0180 
5 Acetil acid Y = (227101)X + (-3825.70) 0.1-50 88.8-110.0 0.9998 0.0144 0.0435 
6 Xanthoanthrafil Y = (93334.8)X + (-2119.44) 0.1-50 90.5-107.6 0.9998 0.0076 0.0229 
7 Aminotadalafil Y = (235077)X + (-3694.59) 0.1-50 87.3-108.5 0.9999 0.0066 0.0200 
8 Chloropretadalafil Y = (40806.1)X + (-669.973) 0.1-50 89.5-106.5 0.9995 0.0328 0.0995 
9 Piperiacetildenafil Y = (842203)X + (-4958.30) 0.1-20 96.2-105.9 0.9999 0.0049 0.0148 

10 Noracetildenafil Y = (152262)X + (-620.495) 0.1-20 87.1-109.5 0.9993 0.0161 0.0488 
11 Carbodenafil Y = (334896)X + (-2276.67) 0.1-50 90.0-113.6 0.9998 0.0060 0.0183 
12 Pseudovardenafil Y = (861629)X + (-99.7632) 0.1-50 92.8-106.7 0.9996 0.0008 0.0024 
13 Norneosildenafil Y = (95930.2)X + (-633.023) 0.1-50 89.9-105.9 0.9996 0.0132 0.0401 
14 N-Desethylvardenafil Y = (86785.7)X + (1528.99) 0.1-20 85.3-110.9 0.9997 0.0049 0.0148 
15 N-Desmethylsildenafil Y = (98577.1)X + (-1760.82) 0.1-50 89.7-109.7 0.9995 0.0126 0.0382 
16 Acetildenafil Y = (197616)X + (887.250) 0.1-20 89.5-110.0 0.9991 0.0050 0.0153 
17 Hydroxyacetildenafil Y = (49433.2)X + (-65.0266) 0.1-20 85.0-111.5 0.9996 0.0147 0.0445 

18 Avanafil 
Y = (1.23387e+006)X + 
(13335.7) 

0.1-20 90.1-107.4 0.9994 0.0022 0.0068 

19 Aildenafil Y = (91944.7)X + (1320.76) 0.1-50 86.6-113.1 0.9992 0.0131 0.0397 
20 Homosildenafil Y = (20029.8)X + (-2839.67) 0.2-20 92.8-113.9 0.9995 0.0238 0.0722 
21 Vardenafil Y = (105430)X + (577.532) 0.1-20 85.0-112.7 0.9994 0.0025 0.0077 
22 Thiosildenafil Y = (20311.4)X + (-3183.29) 0.5-50 87.0-112.4 0.9998 0.0405 0.1227 
23 Thiohomosildenafil Y = (39308.2)X + (-6266.29) 0.5-50 88.5-108.5 0.9998 0.0322 0.0977 
24 Hydroxyvardenafil Y = (62739.9)X + (1533.29) 0.1-20 85.9-113.5 0.9995 0.0131 0.0396 
25 Hydroxyhomosildenafil Y = (40423.7)X + (-8870.15) 0.5-20 85.6-110.5 0.9991 0.0770 0.2334 
26 Udenafil Y = (528133)X + (2836.63) 0.1-20 88.1-111.3 0.9996 0.0009 0.0026 

27 
Hydroxythiohomosilden
afil 

Y = (74446.4)X + (-6209.99) 0.2-50 91.6-109.6 0.9998 0.0238 0.0722 

28 Norneovardenafil Y = (993184)X + (-27170.0) 0.1-50 90.7-109.4 0.9998 0.0053 0.0161 
29 Nitrodenafil Y = (158670)X + (-3362.71) 0.1-50 91.5-112.1 0.9998 0.0122 0.0369 
30 Nortadalafil Y = (38809.0)X + (37.1953) 0.2-50 92.4-108 0.9996 0.0231 0.0699 
31 Chlorodenafil Y = (79681.8)X + (-1128.66) 0.1-50 90.1-103.1 0.9998 0.0143 0.0434 
32 Hydroxychlorodenafil Y = (164818)X + (-59.2093) 0.1-50 94.2-105.8 0.9997 0.0264 0.0801 
33 N-Butyltadalafil Y = (37413.0)X + (-1255.79) 0.2-50 94.7-103.9 0.9999 0.0113 0.0343 
34 Desmethylcarbodenafil Y = (388004)X + (2270.05) 0.1-50 87.8-105.1 0.9996 0.0024 0.0074 
35 Descarbonsildenafil Y = (85082.8)X + (522.866) 0.1-20 88.8-112.6 0.9996 0.0036 0.0110 
36 Dimethylacetildenafil Y = (127961)X + (953.809) 0.1-20 87.8-111.3 0.9991 0.0138 0.0418 

37 
Dithio-
desmethylcarbodenafil 

Y = (512590)X + (-145462) 0.5-50 89.0-115.0 0.9996 0.0176 0.0533 

38 Oxohongdenafil Y = (65329.1)X + (-1740.26) 0.1-50 92.6-105.6 0.9995 0.0009 0.0027 
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39 N-Octylnortadalafil Y = (64924.4)X + (1126.80) 0.1-50 86.2-105.3 0.9992 0.0077 0.0234 
40 Dioxohongdenafil Y = (113647)X + (1284.53) 0.1-50 92.7-108.9 0.9998 0.0014 0.0043 
41 Hydroxythiovardenafil Y = (90382.9)X + (8.49455) 0.1-50 91.2-108.6 0.9990 0.0098 0.0298 
42 Cyclopentynafil Y = (165184)X + (1656.54) 0.1-50 90.7-108.5 0.9992 0.0019 0.0059 

43 
Propoxyphenyl 
Thiohydroxyhomo 
sildenafil 

Y = (81082.8)X + (-3678.87) 0.1-50 90.7-112.8 0.9998 0.0211 0.0640 

44 Benzylsildenafil Y = (77687.4)X + (-1720.34) 0.1-50 90.2-108.2 0.9997 0.0097 0.0295 

45 Cinnamyldenafil 
Y = (1.29594e+006)X + (-
22984.9) 

0.1-20 94.7-104.1 0.9997 0.0010 0.0029 

46 Lodenafil carbonate Y = (58665.9)X + (-8754.62) 0.5-50 91.7-111.7 0.9991 0.0410 0.1241 
47 Propoxyphenylsildenafil Y = (63497.6)X + (68.9150) 0.2-50 88.2-109.5 0.9996 0.0313 0.0947 

48 
Depiperazinothio 
sildenafil+ 

Y = (97972.8)X + (-1163.38) 0.1-50 87.5-111.6 0.9999 0.0105 0.0319 

48 
Depiperazinothio 
sildenafil- 

Y = (64879.5)X + (-276.580) 0.1-50 88.7-112.5 0.9998 0.0060 0.0181 

49 Acetaminotadalafil Y = (20152.2)X + (400.171) 0.5-50 90.1-107.2 0.9998 0.0188 0.0570 

50 
2-Hydroxypropylnor 
tadalafil 

Y = (18259.0)X + (-963.744) 0.5-50 92.7-108.4 0.9995 0.1253 0.3797 

51 Acetylvardenafil Y = (186432)X + (-78.8775) 0.1-20 86.6-110.6 0.9990 0.0074 0.0224 

52 
Propoxyphenyl 
hydroxyhomosildenafil 

Y = (167381)X + (-879.791) 0.1-50 85.1-106.7 0.9997 0.0035 0.0105 

53 
Propoxyphenyl 
thioaildenafil 

Y = (273194)X + (-6894.47) 0.1-50 90.1-111.8 0.9997 0.0255 0.0772 

54 Yohimbine 
Y = (1.15926e+006)X + (-
5036.05) 

0.1-20 95.8-104.2 0.9999 0.0007 0.0021 

55 Dapoxetine 
Y = (1.53509e+006)X + (-
21148.3) 

0.1-50 96.8-104.4 0.9998 0.0015 0.0045 

56 N-Desethylacetildenafil Y = (154854)X + (2095.35) 0.1-20 89.1-109.6 0.9990 0.0260 0.0788 
57 Desmethylthiosildenafil Y = (55162.0)X + (-9275.39) 0.5-50 85.5-113.3 0.9996 0.0416 0.1261 

58 
N-Boc-N-desethyl 
acetildenafil 

Y = (273657)X + (-4039.75) 0.1-50 93.6-105.0 0.9998 0.0033 0.0100 

59 N-Ethyltadalafil Y = (61388.1)X + (-1524.63) 0.1-50 92.1-108.7 0.9999 0.0111 0.0335 
60 O-Desethylsildenafil Y = (77566.7)X + (-852.783) 0.1-50 89.4-109.6 0.9998 0.0277 0.0839 

61 
Pyrazole N-
desmethylsildenafil 

Y = (54765.7)X + (794.412) 0.1-50 92.3-110.6 0.9995 0.0081 0.0245 

62 Isobutylsildenafil Y = (173672)X + (-725.553) 0.1-50 90.8-104.7 0.9997 0.0024 0.0073 

63 
Sildenafil dimer 
impurity 

Y = (20747.7)X + (496.758) 0.2-20 86.0-107.5 0.9999 0.0176 0.0532 

64 
Vardenafil 
oxopiperazine 

Y = (455943)X + (4873.99) 0.1-50 94.6-105.0 0.9999 0.0033 0.0101 

65 Sildenafil N-oxide Y = (80788.0)X + (859.040) 0.1-50 94.3-109.1 0.9994 0.0106 0.0320 
66 Vardenafil N-oxide Y = (243660)X + (1336.92) 0.1-50 86.3-106.3 0.9991 0.0070 0.0212 

67 
2-Hydroxyethylnor 
tadalafil 

Y = (31792.0)X + (-457.678) 0.2-50 91.0-111.4 0.9996 0.0298 0.0903 

68 
Vardenafil acetyl 
analogue 

Y = (268684)X + (-111.528) 0.1-20 87.5-108.2 0.9993 0.0020 0.0059 

69 Vardenafil dimer+ Y = (45497.8)X + (-1506.98) 0.1-50 89.6-107.5 0.9992 0.0264 0.0800 
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69 Vardenafil dimer- Y = (53305.5)X + (-483.201) 0.1-50 92.0-110.6 0.9999 0.0072 0.0219 
70 Mirodenafil Y = (57104.2)X + (-1120.21) 0.1-50 91.1-108.0 0.9996 0.0071 0.0216 
71 Mutaprodenafil Y = (88084.3)X + (-614.563) 0.1-50 90.7-108.8 0.9990 0.0121 0.0366 

72 Thioquinapiperfil 
Y = (1.89825e+006)X + (-
68472.7) 

0.1-50 91.8-106.9 0.9989 0.0041 0.0125 

73 Aminosildenafil Y = (104905)X + (-2121.30) 0.1-50 92.8-104.7 0.9998 0.0140 0.0425 
74 Desethylcarbodenafil Y = (178444)X + (-805.307) 0.1-50 88.0-112.6 0.9997 0.0055 0.0166 
75 Didescarbonsildenafil Y = (97259.6)X + (-2467.70) 0.1-50 89.1-108.6 0.9996 0.0080 0.0244 

76 
N-Phenylpropenyl 
tadalafil+ 

Y = (11703.5)X + (-287.958) 0.5-50 87.5-107.5 0.9997 0.1393 0.4221 

76 
N-Phenylpropenyl 
tadalafil- 

Y = (4847.98)X + (57.8305) 0.5-50 88.6-108.6 0.9995 0.1379 0.4180 

77 
N-Desethyl-N-
methylvardenafil 

Y = (118175)X + (244.781) 0.1-20 87.2-111.5 0.9994 0.0049 0.0149 

78 Thioaildenafil Y = (69533.2)X + (3367.93) 0.2-50 89.2-111.7 0.9997 0.0389 0.1178 
79 Dichlorodenafil Y = (314294)X + (10414.1) 0.1-50 85.5-106.6 0.9997 0.0069 0.0209 
80 Piperazonifil Y = (50539.4)X + (-712.163) 0.2-50 86.6-109.6 0.9994 0.0422 0.1278 

81 
Propoxyphenyl 
thiosildenafil 

Y = (81550.7)X + (-12405.6) 0.5-50 90.1-108.4 0.9997 0.0221 0.0669 

82 
Propoxyphenyl 
thiohomosildenafil 

Y = (98169.5)X + (-8631.39) 0.2-50 87.7-113.6 0.9998 0.0605 0.1834 

83 
Dithiodesethyl 
carbodenafil 

Y = (349865)X + (-89360.1) 0.5-50 90.6-115.9 0.9996 0.0255 0.0774 

84 Hydroxythioacetildenafil Y = (89554.1)X + (-6779.36) 0.2-50 91.8-107.3 0.9994 0.0161 0.0487 

85 
Tadalafil dichloro 
impurity 

Y = (41168.4)X + (-2174.28) 0.2-50 88.9-115.4 0.9998 0.0287 0.0871 

86 Sildenafil impurity 12 Y = (570727)X + (-112257) 0.5-50 91.9-112.4 0.9997 0.0099 0.0301 

87 
Demethylpiperaziny 
sildenafil sulfonic acid 

Y = (18105.8)X + (-2088.66) 0.5-50 88.7-110.8 0.9998 0.0611 0.1850 

88 
Propoxyphenyl 
aildenafil 

Y = (116590)X + (-48.6511) 0.1-50 89.1-111.9 0.9995 0.0179 0.0544 

89 Sildenafil impurity 14 Y = (813346)X + (-167325) 0.5-50 90.2-114.6 0.9997 0.0020 0.0060 

90 
Propoxyphenylisobutyl 
aildenafil 

Y = (79158.4)X + (-1467.57) 0.1-50 90.3-109.8 0.9996 0.0046 0.0140 

2.3 礵㺙䏞㹊낉 
㼆 2 ng/mL 涸幊ざ叻ⲥ很巊鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵邍

4 䨾爙կ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.02~0.34%ㄤ 1.22~4.96%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

No. ぜ獦 
 RSD%  No. ぜ獦 

RSD%  
R.T. Area R.T. Area 

1 Sildenafil 0.19  4.90  48 Depiperazinothiosildenafil+ 0.20  2.68  
2 Tadalafil 0.22  3.97  48 Depiperazinothiosildenafil- 0.20  4.69  
3 Imidazosagatriazinone 0.04  2.03  49 Acetaminotadalafil 0.25  4.26  
4 Gendenafil 0.16  1.55  50 2-Hydroxypropylnortadalafil 0.24  4.89  
5 Acetil acid 0.19  2.47  51 Acetylvardenafil 0.16  3.00  
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6 Xanthoanthrafil 0.24  2.36  52 
Propoxyphenyl 
hydroxyhomosildenafil 

0.33  2.15  

7 Aminotadalafil 0.23  1.75  53 Propoxyphenyl thioaildenafil 0.18  1.22  
8 Chloropretadalafil 0.17  2.97  54 Yohimbine 0.21  2.14  
9 Piperiacetildenafil 0.17  2.59  55 Dapoxetine 0.29  2.57  

10 Noracetildenafil 0.14  3.83  56 N-Desethylacetildenafil 0.16  3.57  
11 Carbodenafil 0.14  1.90  57 Desmethylthiosildenafil 0.26  3.93  
12 Pseudovardenafil 0.13  2.16  58 N-Boc-N-desethyl acetildenafil 0.27  3.25  
13 Norneosildenafil 0.05  3.37  59 N-Ethyltadalafil 0.20  4.91  
14 N-Desethylvardenafil 0.20  4.53  60 O-Desethylsildenafil 0.29  4.14  
15 N-Desmethylsildenafil 0.18  3.91  61 Pyrazole N-desmethylsildenafil 0.18  4.76  
16 Acetildenafil 0.18  2.56  62 Isobutylsildenafil 0.30  2.43  
17 Hydroxyacetildenafil 0.18  4.36  63 Sildenafil dimer impurity 0.02  4.08  
18 Avanafil 0.16  1.80  64 Vardenafil oxopiperazine 0.22  2.72  
19 Aildenafil 0.27  3.64  65 Sildenafil N-oxide 0.26  4.50  
20 Homosildenafil 0.22  4.13  66 Vardenafil N-oxide 0.20  4.26  
21 Vardenafil 0.18  4.71  67 2-Hydroxyethylnortadalafil 0.27  4.94  
22 Thiosildenafil 0.32  4.17  68 Vardenafil acetyl analogue 0.13  1.50  
23 Thiohomosildenafil 0.25  4.68  69 Vardenafil dimer+ 0.03  3.79  
24 Hydroxyvardenafil 0.18  3.90  69 Vardenafil dimer- 0.03  2.76  
25 Hydroxyhomosildenafil 0.21  3.93  70 Mirodenafil 0.30  4.94  
26 Udenafil 0.31  3.15  71 Mutaprodenafil 0.33  2.53  
27 Hydroxythiohomosildenafil 0.24  2.90  72 Thioquinapiperfil 0.22  1.47  
28 Norneovardenafil 0.20  2.09  73 Aminosildenafil 0.23  4.03  
29 Nitrodenafil 0.10  2.44  74 Desethylcarbodenafil 0.16  4.05  
30 Nortadalafil 0.21  4.70  75 Didescarbonsildenafil 0.13  3.14  
31 Chlorodenafil 0.14  2.41  76 N-Phenylpropenyltadalafil+ 0.03  4.18  
32 Hydroxychlorodenafil 0.16  2.28  76 N-Phenylpropenyltadalafil- 0.04  4.41  
33 N-Butyltadalafil 0.14  2.52  77 N-Desethyl-N-methylvardenafil 0.21  4.34  
34 Desmethylcarbodenafil 0.15  3.24  78 Thioaildenafil 0.21  2.90  
35 Descarbonsildenafil 0.18  4.63  79 Dichlorodenafil 0.02  2.69  
36 Dimethylacetildenafil 0.23  2.28  80 Piperazonifil 0.21  4.42  
37 Dithio-desmethylcarbodenafil 0.22  3.03  81 Propoxyphenyl thiosildenafil 0.18  4.96  
38 Oxohongdenafil 0.22  3.55  82 Propoxyphenyl thiohomosildenafil 0.20  3.48  
39 N-Octylnortadalafil 0.02  2.46  83 Dithiodesethyl carbodenafil 0.24  1.61  
40 Dioxohongdenafil 0.24  3.18  84 Hydroxythioacetildenafil 0.26  2.32  
41 Hydroxythiovardenafil 0.26  3.06  85 Tadalafil dichloro impurity 0.14  2.65  
42 Cyclopentynafil 0.27  4.22  86 Sildenafil impurity 12 0.21  1.58  

43 
Propoxyphenyl 
thiohydroxyhomosildenafil 

0.21  2.66  87 
Demethylpiperaziny sildenafil 
sulfonic acid 

0.13  4.96  

44 Benzylsildenafil 0.23  4.33  88 Propoxyphenyl aildenafil 0.34  4.57  
45 Cinnamyldenafil 0.30  2.03  89 Sildenafil impurity 14 0.20  0.99  
46 Lodenafil carbonate 0.09  3.66  90 Propoxyphenylisobutyl aildenafil 0.26  3.05  
47 Propoxyphenylsildenafil 0.33  2.32      

2.4 ⸈叻㔐佐㹊낉 
》 1 mL 呋ㅷ⸈Ⰶ齡ꬋ碫⻊ざ暟幊ざ叻ⲥ很巊ꂁⵖ䧭崽䏞⚹ 100 ng/mL 涸⸈叻呋ㅷ䭽撑 1.4 ⚥

涸倰岁鵳遤⵸㢅椚副劼ⴔ區կ䫒氕⸣껏俱呋ㅷ蒀靶㕃ㄤ邉胄蚋ꂊ呋ㅷ蒀靶㕃錛㕃 2~㕃 3կ⸈叻㔐佐絕卓
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錛邍 5կ霪䫒氕⸣呋ㅷ⚥唬ⴀ Sildenafil崽䏞⚹ 38.85 ng/mLկ䫒氕⸣껏俱呋ㅷ剣 89 猫⻊ざ暟⸈叻㔐佐桧
㖈 81.6~113.5%⛓ꢂկ蚋ꂊ呋ㅷ剣 82 猫⻊ざ暟⸈叻㔐佐桧㖈 80.2~111.9%⛓ꢂ剣 4 猫⻊ざ暟⸈叻㔐佐桧
㖈 70.6~79.9%⛓ꢂկ 

 
㕃 2. 䫒氕⸣껏俱呋ㅷ 

 
㕃 3. 邉胄蚋ꂊ呋ㅷ 

 
㕃 4. 䫒氕⸣껏俱ㄤ邉胄蚋ꂊ㔐佐桧絡雦 
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邍 5. 呋ㅷ⸈叻㔐佐桧⸈叻崽䏞 100 ng/mL 

䫒氕⸣껏俱 邉胄蚋ꂊ 

No. ぜ獦 
呋ㅷ 
崽䏞 

 ⸈叻㔐 
佐桧 No. ぜ獦 

呋ㅷ 
崽䏞 

 ⸈叻㔐
佐桧 

ng/mL % ng/mL % 
 
 

       

1 Sildenafil 38.85 109.9  1 Sildenafil N.D. 102.3  
2 Tadalafil N.D. 103.6  2 Tadalafil N.D. 108.1  
3 Imidazosagatriazinone N.D. 100.3  3 Imidazosagatriazinone N.D. 100.5  
4 Gendenafil N.D. 100.3  4 Gendenafil N.D. 102.5  
5 Acetil acid N.D. 104.1  5 Acetil acid N.D. 102.7  
6 Xanthoanthrafil N.D. 109.2  6 Xanthoanthrafil N.D. 111.1  
7 Aminotadalafil N.D. 106.3  7 Aminotadalafil N.D. 108.8  
8 Chloropretadalafil N.D. 99.7  8 Chloropretadalafil N.D. 97.3  
9 Piperiacetildenafil N.D. 93.8  9 Piperiacetildenafil N.D. 80.2  

10 Noracetildenafil N.D. 88.5  10 Noracetildenafil N.D. 77.0  
11 Carbodenafil N.D. 101.8  11 Carbodenafil N.D. 101.1  
12 Pseudovardenafil N.D. 100.8  12 Pseudovardenafil N.D. 99.4  
13 Norneosildenafil N.D. 99.1  13 Norneosildenafil N.D. 102.1  
14 N-Desethylvardenafil N.D. 92.9  14 N-Desethylvardenafil N.D. 96.3  
15 N-Desmethylsildenafil N.D. 106.5  15 N-Desmethylsildenafil N.D. 111.9  
16 Acetildenafil N.D. 91.9  16 Acetildenafil N.D. 79.9  
17 Hydroxyacetildenafil N.D. 96.7  17 Hydroxyacetildenafil N.D. 82.8  
18 Avanafil N.D. 91.9  18 Avanafil N.D. 89.8  
19 Aildenafil N.D. 102.8  19 Aildenafil N.D. 99.6  
20 Homosildenafil N.D. 111.0  20 Homosildenafil N.D. 106.1  
21 Vardenafil N.D. 84.3  21 Vardenafil N.D. 89.5  
22 Thiosildenafil N.D. 104.7  22 Thiosildenafil N.D. 103.9  
23 Thiohomosildenafil N.D. 97.7  23 Thiohomosildenafil N.D. 95.1  
24 Hydroxyvardenafil N.D. 91.8  24 Hydroxyvardenafil N.D. 101.8  
25 Hydroxyhomosildenafil N.D. 96.4  25 Hydroxyhomosildenafil N.D. 96.2  
26 Udenafil N.D. 95.9  26 Udenafil N.D. 70.6  

27 
Hydroxythiohomosilden
afil 

N.D. 97.8  27 
Hydroxythiohomosilden
afil 

N.D. 98.2  

28 Norneovardenafil N.D. 102.4  28 Norneovardenafil N.D. 101.4  
29 Nitrodenafil N.D. 100.2  29 Nitrodenafil N.D. 101.3  
30 Nortadalafil N.D. 109.2  30 Nortadalafil N.D. 104.0  
31 Chlorodenafil N.D. 102.8  31 Chlorodenafil N.D. 102.8  
32 Hydroxychlorodenafil N.D. 102.3  32 Hydroxychlorodenafil N.D. 103.8  
33 N-Butyltadalafil N.D. 105.0  33 N-Butyltadalafil N.D. 105.5  
34 Desmethylcarbodenafil N.D. 105.4  34 Desmethylcarbodenafil N.D. 106.5  
35 Descarbonsildenafil N.D. 101.3  35 Descarbonsildenafil N.D. 89.5  
36 Dimethylacetildenafil N.D. 89.1  36 Dimethylacetildenafil N.D. 41.0  

37 
Dithio-
desmethylcarbodenafil 

N.D. 98.0  37 
Dithio-
desmethylcarbodenafil 

N.D. 93.8  

38 Oxohongdenafil N.D. 99.5  38 Oxohongdenafil N.D. 97.7  
39 N-Octylnortadalafil N.D. 107.4  39 N-Octylnortadalafil N.D. 104.6  
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40 Dioxohongdenafil N.D. 101.8  40 Dioxohongdenafil N.D. 106.0  
41 Hydroxythiovardenafil N.D. 101.2  41 Hydroxythiovardenafil N.D. 100.4  
42 Cyclopentynafil N.D. 96.5  42 Cyclopentynafil N.D. 96.3  

43 
Propoxyphenyl 
thiohydroxyhomosilden
afil 

N.D. 96.3  43 
Propoxyphenyl 
thiohydroxyhomosildena
fil 

N.D. 97.0  

44 Benzylsildenafil N.D. 108.5  44 Benzylsildenafil N.D. 109.5  
45 Cinnamyldenafil N.D. 100.3  45 Cinnamyldenafil N.D. 93.9  
46 Lodenafil carbonate N.D. 99.9  46 Lodenafil carbonate N.D. 102.5  
47 Propoxyphenylsildenafil N.D. 108.1  47 Propoxyphenylsildenafil N.D. 96.8  

48 
Depiperazinothiosilden
afil+ 

N.D. 102.0  48 
Depiperazinothiosildenaf
il+ 

N.D. 105.8  

48 
Depiperazinothiosilden
afil- 

N.D. 101.5  48 
Depiperazinothiosildenaf
il- 

N.D. 101.3  

49 Acetaminotadalafil N.D. 94.1  49 Acetaminotadalafil N.D. 108.2  

50 
2-
Hydroxypropylnortadal
afil 

N.D. 108.2  50 
2-
Hydroxypropylnortadalaf
il 

N.D. 112.0  

51 Acetylvardenafil N.D. 81.6  51 Acetylvardenafil N.D. 65.7  

52 
Propoxyphenyl 
hydroxyhomosildenafil 

N.D. 102.2  52 
Propoxyphenyl 
hydroxyhomosildenafil 

N.D. 102.7  

53 
Propoxyphenyl 
thioaildenafil 

N.D. 101.8  53 
Propoxyphenyl 
thioaildenafil 

N.D. 102.1  

54 Yohimbine N.D. 67.8  54 Yohimbine N.D. 72.5  
55 Dapoxetine N.D. 102.6  55 Dapoxetine N.D. 102.8  
56 N-Desethylacetildenafil N.D. 83.6  56 N-Desethylacetildenafil N.D. 68.6  
57 Desmethylthiosildenafil N.D. 104.7  57 Desmethylthiosildenafil N.D. 100.1  

58 
N-Boc-N-desethyl 
acetildenafil 

N.D. 99.6  58 
N-Boc-N-desethyl 
acetildenafil 

N.D. 94.1  

59 N-Ethyltadalafil N.D. 105.3  59 N-Ethyltadalafil N.D. 101.2  
60 O-Desethylsildenafil N.D. 104.0  60 O-Desethylsildenafil N.D. 106.2  

61 
Pyrazole N-
desmethylsildenafil 

N.D. 105.5  61 
Pyrazole N-
desmethylsildenafil 

N.D. 102.1  

62 Isobutylsildenafil N.D. 105.0  62 Isobutylsildenafil N.D. 104.2  

63 
Sildenafil dimer 
impurity 

N.D. 103.3  63 Sildenafil dimer impurity N.D. 98.4  

64 
Vardenafil 
oxopiperazine 

N.D. 100.6  64 Vardenafil oxopiperazine N.D. 101.5  

65 Sildenafil N-oxide N.D. 100.2  65 Sildenafil N-oxide N.D. 91.6  
66 Vardenafil N-oxide N.D. 98.5  66 Vardenafil N-oxide N.D. 95.5  

67 
2-
Hydroxyethylnortadalafi
l 

N.D. 112.5  67 
2-
Hydroxyethylnortadalafil 

N.D. 112.4  

68 
Vardenafil acetyl 
analogue 

N.D. 88.8  68 
Vardenafil acetyl 
analogue 

N.D. 74.0  

69 Vardenafil dimer+ N.D. 97.2  69 Vardenafil dimer+ N.D. 95.8  
69 Vardenafil dimer- N.D. 99.8  69 Vardenafil dimer- N.D. 102.5  
70 Mirodenafil N.D. 103.5  70 Mirodenafil N.D. 91.9  
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71 Mutaprodenafil N.D. 101.6  71 Mutaprodenafil N.D. 97.5  
72 Thioquinapiperfil N.D. 95.7  72 Thioquinapiperfil N.D. 46.3  
73 Aminosildenafil N.D. 99.8  73 Aminosildenafil N.D. 97.5  
74 Desethylcarbodenafil N.D. 103.0  74 Desethylcarbodenafil N.D. 100.7  
75 Didescarbonsildenafil N.D. 113.5  75 Didescarbonsildenafil N.D. 110.8  

76 
N-
Phenylpropenyltadalafil
+ 

N.D. 98.8  76 
N-
Phenylpropenyltadalafil
+ 

N.D. 96.6  

76 
N-
Phenylpropenyltadalafil
- 

N.D. 95.1  76 
N-
Phenylpropenyltadalafil
- 

N.D. 107.4  

77 
N-Desethyl-N-
methylvardenafil 

N.D. 90.6  77 
N-Desethyl-N-
methylvardenafil 

N.D. 97.8  

78 Thioaildenafil N.D. 99.6  78 Thioaildenafil N.D. 98.6  
79 Dichlorodenafil N.D. 98.8  79 Dichlorodenafil N.D. 100.6  
80 Piperazonifil N.D. 108.8  80 Piperazonifil N.D. 105.9  

81 
Propoxyphenyl 
thiosildenafil 

N.D. 98.2  81 
Propoxyphenyl 
thiosildenafil 

N.D. 102.8  

82 
Propoxyphenyl 
thiohomosildenafil 

N.D. 100.6  82 
Propoxyphenyl 
thiohomosildenafil 

N.D. 105.2  

83 
Dithiodesethyl 
carbodenafil 

N.D. 100.8  83 
Dithiodesethyl 
carbodenafil 

N.D. 99.4  

84 
Hydroxythioacetildenafi
l 

N.D. 96.0  84 Hydroxythioacetildenafil N.D. 85.9  

85 
Tadalafil dichloro 
impurity 

N.D. 106.2  85 
Tadalafil dichloro 
impurity 

N.D. 105.8  

86 Sildenafil impurity 12 N.D. 101.6  86 Sildenafil impurity 12 N.D. 100.8  

87 
Demethylpiperaziny 
sildenafil sulfonic acid 

N.D. 112.2  87 
Demethylpiperaziny 
sildenafil sulfonic acid 

N.D. 108.3  

88 
Propoxyphenyl 
aildenafil 

N.D. 101.2  88 Propoxyphenyl aildenafil N.D. 99.6  

89 Sildenafil impurity 14 N.D. 99.2  89 Sildenafil impurity 14 N.D. 99.8  

90 
Propoxyphenylisobutyl 
aildenafil 

N.D. 103.5  90 
Propoxyphenylisobutyl 
aildenafil 

N.D. 96.3  

2.5 㹊꣢呋ㅷⴔ區 
⢪欽劥倰岁ⴔ區✫♲猫ㅷ晥涸䫒氕⸣껏俱嫦⚡呋ㅷ䎂遤ⴔ區⚙妃ㅷ晥 1 ㄤㅷ晥 2 唬ⴀ銯㖑齡ꬋ

劢唬ⴀⰦ➭⻊ざ暟կㅷ晥 3 劢唬ⴀ⟣⡦⻊ざ暟կ銯㖑齡ꬋ㹁ꆀ絕卓錛邍 6կ 

邍 6. 呋ㅷⴔ區絕卓 

呋ㅷぜ獦 ⴔ區絕卓 

ㅷ晥 1 銯㖑齡ꬋSildenafil ,38.85 ng/mL 
ㅷ晥 2 銯㖑齡ꬋSildenafil ,51.15 ng/mL 
ㅷ晥 3 劢唬ⴀ 
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3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁䫒氕⸣껏

俱ㄤ邉胄蚋ꂊ⚥ 90 猫齡ꬋ碫⻊ざ暟涸倰岁կ劥倰岁㛇✵㕂㹻䋑㖞港漛盗椚䚪㽷〄䋒涸叻ⲥ〳㖈 25 min ⰻ
姻餏猌㶩ず傞唬崵 90 猫齡ꬋ碫⻊ざ暟կ倰岁絁䚍薴㔵㺈ծꅾ㢕䚍㥩ծⲥ烁䏞넞⠏✵굹ㅷ邉埋唬낉倰岁叻ⲥ
銳宠կ⢪欽劥倰岁崵㹁✫♲⚡ㅷ晥涸䫒氕⸣껏俱呋ㅷⰦ⚥⚙⚡ㅷ晥唬ⴀ銯㖑齡ꬋSildenafilկ邉胄蚋ꂊ⚥
劢唬ⴀ 90 猫齡ꬋ碫⻊ざ暟կ劥倰岁皍⽀ծ䘯鸟ծ⾝併ծⲥ烁〳欽✵굹ㅷ⚥ 90 猫齡ꬋ碫暟餘涸㹁ꆀ唬崵ㄤ
㹁䚍癃叅կ 
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邍 2.  MRM ⿬侨 

No. 薉俒ぜ獦 ⚥俒ぜ獦 CAS 尼 
⿬罌⥂
殆傞ꢂ 

min 
⵸⡤猌㶩 ❡暟猌㶩 

Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1  Sildenafil 銯㖑齡ꬋ 139755-83-2 5.386 475.20 
100.20* -11 -28 -18 
283.20 -11 -39 -19 

2  Tadalafil ➭鴪䬘ꬋ 171596-29-5 9.395 390.10 
135.00* -30 -23 -14 
204.05 -30 -55 -30 

3  Imidazosagatriazinone 膴炻⠄㖑齡ꬋ 139756-21-1 19.110 313.15 
285.10* -11 -25 -30 
256.10 -11 -29 -28 

4  Gendenafil 䎧㖑齡ꬋ 147676-66-2 14.338 355.20 
285.20* -10 -30 -19 
327.20 -10 -25 -16 

5  Acetil acid 齡ꬋ⛩ꃀꃑ 147676-78-6 12.474 357.20 
329.20* -10 -26 -16 
285.20 -10 -30 -20 

6  Xanthoanthrafil 薅ꃀ腂齡ꬋ 1020251-53-9 7.596 390.20 
151.10* -11 -20 -16 
107.10 -11 -58 -19 

7  Aminotadalafil 孽㛇➭鴪䬘ꬋ 385769-84-6 7.569 391.10 
204.10* -14 -60 -21 
262.10 -20 -32 -30 

8  Chloropretadalafil ➭鴪䬘ꬋ歌㛇守⻊暟 171489-59-1 12.499 427.15 
135.10* -10 -21 -14 
274.10 -12 -33 -30 

9  Piperiacetildenafil 薅㑞㊋紤㖑齡ꬋ 147676-50-4 5.061 438.25 
98.15* -10 -32 -18 
297.20 -10 -37 -20 

10  Noracetildenafil 齡紤㖑齡ꬋ 949091-38-7 4.814 453.25 
97.10* -10 -31 -18 
113.15 -13 -31 -20 

11  Carbodenafil 子䊼㖑齡ꬋ 944241-52-5 4.221 453.30 
339.20* -10 -24 -17 
311.20 -10 -33 -15 

12  Pseudovardenafil ⠦⠄㖑齡ꬋ 224788-34-5 16.629 460.2 
151.15* -13 -42 -16 
312.25 -11 -37 -22 

13  Norneosildenafil 齡蜒銯㖑齡ꬋ 371959-09-0 18.768 460.2 
283.10* -13 -36 -19 
299.20 -13 -37 -21 

14  N-Desethylvardenafil N-⿡⛩㛇⠄㖑齡ꬋ 448184-46-1 4.976 461.20 151.10* -13 -43 -15 
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312.25 -11 -37 -22 

15  N-Desmethylsildenafil N-⿡歌㛇銯㖑齡ꬋ 139755-82-1 5.308 461.20 
283.10* -13 -38 -19 
311.20 -13 -29 -15 

16  Acetildenafil 紤㖑齡ꬋ 831217-01-7 4.956 467.30 
111.20* -11 -31 -21 
127.20 -13 -31 -13 

17  Hydroxyacetildenafil 繿㛇紤㖑齡ꬋ 147676-56-0 4.755 483.25 
127.15* -11 -30 -23 
143.15 -11 -33 -27 

18  Avanafil ꣚⠄齡ꬋ 330784-47-9 4.939 484.15 
375.20* -11 -26 -18 
155.10 -11 -43 -16 

19  Aildenafil 蒔㖑齡ꬋ 496835-35-9 5.733 489.20 
99.10* -11 -35 -22 
113.15 -11 -31 -18 

20  Homosildenafil 韝蜒銯㖑齡ꬋ 642928-07-2 5.325 489.20 
72.10 * -11 -48 -18 
113.15 -11 -29 -26 

21  Vardenafil ⠄㖑齡ꬋ 224785-90-4 5.009 489.20 
151.10* -11 -47 -15 
312.20 -14 -40 -22 

22  Thiosildenafil 炻去銯㖑齡ꬋ 479073-79-5 10.631 491.15 
299.05* -30 -38 -15 
100.20 -30 -30 -20 

23  Thiohomosildenafil 炻去韝蜒銯㖑齡ꬋ 479073-80-8 10.760 505.25 
113.20* -24 -31 -21 
299.10 -24 -39 -20 

24  Hydroxyvardenafil 繿㛇⠄㖑齡ꬋ 224785-98-2 4.973 505.20 
151.10* -20 -49 -15 
312.20 -20 -39 -15 

25  Hydroxyhomosildenafil 繿㛇韝蜒銯㖑齡ꬋ 139755-85-4 5.269 505.25 
99.20* -20 -39 -19 
129.20 -24 -29 -24 

26  Udenafil ⛔㖑齡ꬋ 268203-93-6 6.261 517.25 
283.15* -20 -45 -19 
112.15 -20 -34 -21 

27  Hydroxythiohomosildenafil 繿㛇炻去韝蜒銯㖑齡ꬋ 479073-82-0 10.682 521.25 
99.20* -20 -40 -18 
129.20 -24 -31 -13 

28  Norneovardenafil 齡蜒⠄㖑齡ꬋ 358390-39-3 10.395 357.15 
151.10* -10 -30 -16 
329.20 -10 -24 -16 

29  Nitrodenafil 炦㖑齡ꬋ 147676-99-1 17.791 358.20 
284.20* -10 -31 -19 
330.20 -10 -23 -23 

30  Nortadalafil ⿡歌㛇➭鴪䬘ꬋ 171596-36-4 8.091 376.10 204.10* -30 -56 -21 
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262.10 -30 -29 -28 

31  Chlorodenafil 守㖑齡ꬋ 1058653-74-9 15.832 389.10 
361.20* -11 -27 -18 
285.10 -11 -33 -20 

32  Hydroxychlorodenafil 繿㛇守㖑齡ꬋ 1391054-00-4 14.566 391.20 
313.20* -11 -34 -22 
285.20 -11 -32 -20 

33  N-Butyltadalafil N-♨㛇➭鴪䬘ꬋ 171596-31-9 16.426 432.20 
310.20* -10 -17 -15 
135.10 -10 -24 -14 

34  Desmethylcarbodenafil ⿡歌㛇子䊼㖑齡ꬋ 147676-79-7 4.138 439.20 
339.20* -10 -23 -17 
311.20 -10 -33 -15 

35  Descarbonsildenafil ⿡焫銯㖑齡ꬋ 1393816-99-3 4.794 463.20 
283.20* -11 -39 -19 
311.20 -11 -31 -22 

36  Dimethylacetildenafil ✳歌㛇紤㖑齡ꬋ 1290041-88-1 5.667 467.25 
127.20* -11 -31 -17 
166.10 -11 -53 -13 

37  Dithio-desmethylcarbodenafil 
✳炻去⿡歌㛇 

子䊼㖑齡ꬋ 
1333233-46-7 11.548 471.25 

371.20* -13 -24 -18 
343.20 -11 -35 -24 

38  Oxohongdenafil ꂼ紤㖑齡ꬋ 1446144-70-2 9.427 481.30 
410.25* -11 -31 -20 
297.20 -11 -44 -20 

39  N-Octylnortadalafil N-鳟㛇⿡歌➭鴪䬘ꬋ 1173706-35-8 20.325 488.20 
366.30* -11 -20 -18 
169.10 -11 -44 -17 

40  Dioxohongdenafil ⿽ꂼ紤㖑齡ꬋ 1609405-33-5 8.771 495.20 
127.20* -11 -38 -23 
311.20 -11 -40 -22 

41  Hydroxythiovardenafil 繿㛇炻去⠄㖑齡ꬋ 912576-30-8 8.749 521.20 
167.10* -20 -54 -17 

99.20 -20 -36 -19 

42  Cyclopentynafil 梠䧥齡ꬋ 1173706-34-7 5.971 529.20 
98.20* -20 -36 -18 
461.25 -20 -39 -23 

43  
Propoxyphenyl 

thiohydroxyhomosildenafil 
⚋蝶薅㛇炻去 

繿㛇韝蜒銯㖑齡ꬋ 
479073-90-0 12.963 535.25 

99.20* -20 -39 -18 
299.20 -20 -38 -20 

44  Benzylsildenafil 蔮銯㖑齡ꬋ 1446089-82-2 8.621 551.20 
377.20* -20 -29 -18 
134.20 -20 -41 -26 

45  Cinnamyldenafil 聚㖑齡ꬋ 1446089-83-3 9.405 555.25 
117.10* -20 -32 -12 
115.20 -20 -69 -21 

46  Lodenafil carbonate 縄㖑齡ꬋ焫ꃑꂾ 398507-55-6 17.741 518.30 487.30* -26 -22 -30 
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244.10 -29 -27 -26 
230.20 -12 -36 -11 

47  Propoxyphenylsildenafil ⚋蝶薅㛇銯㖑齡ꬋ 877777-10-1 6.409 489.25 
283.20* -11 -36 -20 
166.30 -11 -53 -11 

48  Depiperazinothiosildenafil+ 膴ㆆ㍟㛇炻去銯㖑齡ꬋ 1353018-10-6 8.302 409.10 
167.20* -12 -36 -17 
381.20 -12 -28 -19 

48 Depiperazinothiosildenafil- 膴ㆆ㍟㛇炻去銯㖑齡ꬋ 1353018-10-6 8.302 407.10 
314.10* 14 30 20 
378.20 14 24 17 

49  Acetaminotadalafil ⛩ꃀ腂㛇➭鴪䬘ꬋ 1446144-71-3 7.719 433.20 
204.10* -10 -66 -21 
135.10 -12 -22 -14 

50  2-Hydroxypropylnortadalafil 2-繿⚋㛇⿡歌➭鴪䬘ꬋ 1353020-85-5 9.682 434.20 
312.20* -10 -16 -22 
135.10 -12 -24 -24 

51  Acetylvardenafil ⛩ꃀ⠄㖑齡ꬋ 1261351-28-3 4.410 467.30 
151.10* -13 -46 -15 
111.20 -10 -31 -20 

52  
Propoxyphenyl 

hydroxyhomosildenafil 
⚋蝶薅㛇繿㛇 
韝蜒銯㖑齡ꬋ 

139755-87-6 6.443 519.20 
99.20* -20 -40 -18 
283.10 -20 -38 -19 

53  Propoxyphenyl thioaildenafil ⚋蝶薅㛇炻去蒔㖑齡ꬋ 856190-49-3 13.879 519.20 
299.00* -12 -37 -21 
112.95 -30 -33 -30 

54  Yohimbine 肫❣㺉 146-48-5 3.179 355.20 
144.10* -10 -30 -15 
212.10 -10 -24 -22 

55  Dapoxetine 鴪屯銯宝 119356-77-3 6.792 306.15 
157.10* -11 -25 -16 
127.10 -11 -50 -22 

56  N-Desethylacetildenafil N-⿡⛩㛇紤㖑齡ꬋ 147676-55-9 4.848 439.20 
99.20* -10 -30 -19 
166.10 -10 -49 -17 

57  Desmethylthiosildenafil ⿡歌㛇炻去銯㖑齡ꬋ 479073-86-4 10.698 477.20 
299.20* -11 -37 -21 
327.20 -11 -29 -16 

58  N-Boc-N-desethyl acetildenafil 
N-〈♨蝶纝㛇-N-⿡ 

⛩㛇紤㖑齡ꬋ 
1246820-46-1 9.413 539.30 

439.20* -20 -21 -22 
99.20 -20 -37 -18 

59  N-Ethyltadalafil N-⛩㛇➭鴪䬘ꬋ 1609405-34-6 10.919 404.20 
135.10* -11 -21 -25 
282.20 -11 -16 -19 

60  O-Desethylsildenafil O-⿡⛩㛇銯㖑齡ꬋ 139755-91-2 6.559 447.20 
283.10* -10 -28 -19 
299.20 -10 -31 -21 



 

59 
 

61  Pyrazole N-desmethylsildenafil ぼ㇬ N-⿡歌㛇銯㖑齡ꬋ 139755-95-6 3.792 461.20 
100.20* -10 -28 -19 
269.10 -10 -38 -18 

62  Isobutylsildenafil 䒗♨㛇銯㖑齡ꬋ 1391053-95-4 6.409 489.20 
100.20* -11 -29 -19 
297.20 -11 -39 -20 

63  Sildenafil dimer impurity 銯㖑齡ꬋ✳翸⡤勇餘 1346602-67-2 19.850 835.30 
283.20* -20 -60 -19 
299.10 -20 -53 -21 

64  Vardenafil oxopiperazine ⠄㖑齡ꬋㆆ㍟ꂼ 448184-58-5 7.932 475.15 
151.10* -11 -52 -15 
312.20 -11 -36 -22 

65  Sildenafil N-oxide 銯㖑齡ꬋ N-蝶⻊暟 1094598-75-0 5.732 491.20 
404.20* -11 -29 -20 

99.20 -20 -23 -24 

66  Vardenafil N-oxide ⠄㖑齡ꬋ N-蝶⻊暟 448184-48-3 5.370 505.20 
477.25* -20 -23 -24 
151.10 -24 -62 -15 

67  2-Hydroxyethylnortadalafil 2-繿⛩㛇⿡歌➭鴪䬘ꬋ 385769-94-8 8.487 420.15 
298.20* -12 -16 -21 
169.10 -12 -38 -17 

68  Vardenafil acetyl analogue ⠄㖑齡ꬋ⛩ꃀ㛇碫⡃暟 / 4.377 438.25 
98.20* -10 -31 -19 
151.10 -10 -44 -15 

69  Vardenafil dimer+ ⠄㖑齡ꬋ✳翸⡤ 1255919-03-9 19.342 835.30 
312.20* -24 -55 -15 
151.20 -24 -55 -15 

69 Vardenafil dimer- ⠄㖑齡ꬋ✳翸⡤ 1255919-03-9 19.345 833.30 
805.20* 22 40 22 
282.10 22 64 18 

70  Mirodenafil 碛縄齡ꬋ 862189-95-5 8.890 532.30 
296.20* -20 -40 -20 

99.20 -20 -42 -18 

71  Mutaprodenafil 千炦㖑齡ꬋ 1387577-30-1 7.782 630.25 
141.95* -22 -29 -15 
312.20 -22 -42 -15 

72  Thioquinapiperfil 炻㌄ㆆꬋ 220060-39-9 5.746 449.20 
204.10* -10 -23 -22 
186.10 -10 -36 -20 

73  Aminosildenafil 孽㛇銯㖑齡ꬋ 319491-68-4 9.462 406.20 
364.20* -11 -24 -18 
299.20 -11 -33 -21 

74  Desethylcarbodenafil ⿡⛩㛇子䊼㖑齡ꬋ 1027192-92-2 4.165 425.25 
339.20* -12 -23 -16 
311.20 -12 -32 -22 

75  Didescarbonsildenafil ⿽⿡焫銯㖑齡ꬋ 466684-88-8 4.752 449.2 
283.20* -10 -36 -19 
311.20 -10 -29 -15 
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*去邍㹁ꆀ猌㶩㼆կ 

76  N-Phenylpropenyltadalafil+ N-薅⚋掜㛇➭鴪䬘ꬋ 2064212-00-4 19.275 505.20 
383.10* -24 -19 -19 
261.95 -22 -32 -28 

76 N-Phenylpropenyltadalafil- N-薅⚋掜㛇➭鴪䬘ꬋ 2064212-00-4 19.264 503.20 
262.40* 24 22 16 
232.30 24 45 14 

77  N-Desethyl-N-methylvardenafil 
N-⿡⛩㛇-N-歌㛇 

⠄㖑齡ꬋ 
224785-87-9 4.964 475.20 

151.10* -11 -43 -15 
312.20 -11 -37 -15 

78  Thioaildenafil 炻去蒔㖑齡ꬋ 856190-47-1 11.595 505.20 
99.20* -20 -34 -19 
113.20 -20 -31 -21 

79  Dichlorodenafil ⿽守㖑齡ꬋ 1446089-84-4 20.694 407.10 
379.10* -11 -27 -19 
350.10 -11 -32 -17 

80  Piperazonifil ㆆ㇬齡ꬋ 1335201-04-1 5.667 483.20 
436.30* -11 -30 -22 
166.10 -11 -53 -17 

81  Propoxyphenyl thiosildenafil ⚋蝶薅㛇炻去銯㖑齡ꬋ 479073-87-5 12.912 505.20 
299.15* -14 -38 -21 
313.20 -30 -33 -30 

82  
Propoxyphenyl 

thiohomosildenafil 
⚋蝶薅㛇炻去 
韝蜒銯㖑齡ꬋ 

479073-88-6 13.019 519.20 
299.10* -20 -39 -20 
113.20 -20 -31 -20 

83  Dithiodesethyl carbodenafil 
✳炻去⿡⛩㛇子 

䊼㖑齡ꬋ 
1610830-81-3 11.345 457.20 

371.20* -10 -23 -18 
343.10 -10 -34 -24 

84  Hydroxythioacetildenafil 繿㛇炻去紤㖑齡ꬋ 1159977-47-5 9.773 499.20 
127.20* -11 -31 -13 
143.20 -11 -32 -15 

85  Tadalafil dichloro impurity ➭鴪䬘ꬋ✳守去勇餘 1598416-08-0 15.251 461.00 
134.95* -30 -21 -14 
204.10 -30 -68 -22 

86  Sildenafil impurity 12 銯㖑齡ꬋ勇餘 12 / 12.538 499.20 
343.15* -11 -38 -24 
371.15 -30 -27 -30 

87  
Demethylpiperaziny sildenafil 

sulfonic acid 
⿡歌㛇ㆆ㍟㛇 
銯㖑齡ꬋ熬ꃑ 

1357931-55-5 5.410 393.10 
365.20* -11 -27 -26 
256.10 -11 -34 -28 

88  Propoxyphenyl aildenafil ⚋蝶薅㛇蒔㖑齡ꬋ 1391053-82-9 7.014 503.20 
283.10* -24 -38 -19 
113.25 -24 -31 -22 

89  Sildenafil impurity 14 銯㖑齡ꬋ勇餘 14 2146091-79-2 12.741 485.20 
343.10* -11 -36 -24 
371.20 -11 -25 -18 

90  Propoxyphenylisobutyl aildenafil 
⚋蝶薅㛇䒗♨㛇 

蒔㖑齡ꬋ 
1621873-33-3 8.503 517.30 

297.35* -20 -38 -20 
113.20 -20 -32 -22 
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LCMS-QTOF㹁䚍癃叅䫒氕⸣껏俱⚥90猫齡ꬋ碫暟餘 
䶰 銳劥俒ⵄ欽䀙峸 LCMS-9030 馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉䒊用✫㹁䚍癃叅䫒氕⸣껏
俱⚥ 90 猫齡ꬋ碫暟餘涸倰岁կ絕ざ⥂殆傞ꢂծ♧紩餘靶ⲥ烁餘ꆀ侨ㄤず呕稇⚪䏞霉⟟⥌䜂㹊梡 90 猫齡ꬋ
碫⻊ざ暟涸䘯鸟㹁䚍癃叅կ♧紩餘靶ⲥ烁餘ꆀ侨湱㼆霴䊵㖲㼭✵ 2.0 ppm⠏✵㹁䚍涸♧菚銳宠㼭✵ 5 
ppmկ䒊用✫ 90 猫齡ꬋ碫⻊ざ暟涸✳紩餘靶䎽⢪欽✳紩餘靶䎽社程⼐ꂁ霉⟟⸆腊〳鵳遤鵳♧姿涸烁霆կ
⢪欽䫒氕⸣껏俱⸈叻呋ㅷ罌㻋倰岁唬ⴀꣳ90 猫齡ꬋ碫暟餘倰岁唬ⴀꣳ㖈 0.003~0.490 mg/L ⛓ꢂկ⢪欽霪
倰岁崵霚✫䫒氕⸣껏俱呋ㅷ唬ⴀ銯㖑齡ꬋⰦ♧紩餘靶餘ꆀ侨湱㼆霴䊵⚹ 0.44 ppm唬程䖤ⴔ⚹ 97.55
ⴔず呕稇⚪䏞⼐ꂁ䖤ⴔ⚹ 97.47✳紩餘靶⥌䜂社程⼐ꂁ湱⡃䏞⚹ 94%կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  齡ꬋ碫暟餘 䫒氕⸣껏俱 
 

齡ꬋ碫暟餘僽剒ꅾ銳涸♧碫➃⡤ⰻ5㘗熧ꃑ✳ꂾꃍphosphodiesterase 5PDE-5䫈ⵖ⵫〳欽✵屛毫歑䚍⸽
饰⸆腊ꥻ烯կ霪碫暟餘溶濼涸ⶰ⡲欽⺫䭍꬗鿈惐紤ծ㣢儱ծ㣢汥ծ뢙㝱ㄤ錠錣䒗䌢瘝⚚ꅾ涸吐㼋荝娥❖僽♧猫곢
㖈⼕欰䭷㼋♴剪欽涸㢅倰蚋կ 

鵛䎃勻ꥥ满⻊㷖ざ䧭䪮助涸鵳姿♧❈Ⱘ剣PDE5䫈ⵖ崞䚍涸齡ꬋ碫遥欰暟♶倗嶑梡鄄♧❈♶岁ⴔ㶩幑⸈荛叻
爙痰冝爙Ⱘ剣邉胄㡫꣉ծ䫒氕⸣ծ佖㊤⯝氋⸂瘝⡲欽涸굹ㅷ⚥㼆剪欽罏⨴䐀ㄤ欰ㄐ㸝Ⰼ鸣䧭⚚ꅾ㪭胇կ䧮㕂շ굹ㅷ
㸝Ⰼ岁ո痦♲⼧Ⱃ勵錞㹁欰❡絑蠒涸굹ㅷ⚥♶䖤幑⸈蚋ㅷ告僽〳⟄幑⸈䭽撑吗絡傁僽굹ㅷ⿶僽⚥蚋勞涸暟餘կ齡
ꬋ碫暟餘僽㢅倰蚋㖈굹ㅷ痰⥂⨴굹ㅷ瘝暵婋굹ㅷ⚥幑⸈㾩✵鵵岁遤⚹䗳곢✮⟄䩧ⴁկ 

劥俒⿬罌㕂㹻䋑㖞港漛盗椚䚪㽷〄䋒涸շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁BJS 201805ո굹ㅷ邉埋唬낉倰岁ⵄ欽䀙
峸LCMS-9030馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶⟉䒊用✫♧猫㹁䚍癃叅䫒氕⸣껏俱⚥90猫齡ꬋ碫暟餘涸倰岁կ劥
倰岁皍⤑ծ䘯鸟ծⲥ烁ծ⾝併䏞넞偽꨽叻ⲥ暟餘⽰〳䘯鸟㹁䚍癃叅90猫齡ꬋ碫暟餘կ⣘湱Ⱒ唬崵➃プ⿬罌կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-9030 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉Ⱘ⡤ꂁ縨LC-30AD×2 鳕巊岹DGU-20A5R

㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20A 禹絡䱽ⵖ㐼LCMS-9030 㔋匧勍굷遤傞
ꢂ餘靶⟉LabSolutions V 5.96 䊨⡲畀鲱⟝LabSolutions Insight Explore V 3.4欽✵ず呕稇⚪䏞霉⟟ㄤ
ⴔ㶩䒭곫崵կ 

1.2 ⴔ區勵⟝

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack GIST 2.1 mm I.D.× 150 mm L., 2.0 μm (P/N: 227-

30001-05, SGLC) 
崨  ⸓  湱 A 湱-0.1%歌ꃑB 湱-歌ꃫ 
峤 ꛏ 莲 䒭 鵳呋⵸た峤ꛏExternal only鵳呋ꛏ㢪㠗幡峤Rinse Port 
崨     鸟 0.3 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 1 µL 峤  ꛏ  巊 歌ꃫ/宐=1:1v:v 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹15%傞ꢂ玐䎸錛邍1կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

1.00 岹 B.Conc 50 

16.00 岹 B.Conc 65 

19.00 岹 B.Conc 98 

22.00 岹 B.Conc 98 

22.10 岹 B.Conc 15 

25.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 

猌㶩彂ESI(+) 

䱹〡歏⾓4.0 kV 

꨺⻊孞3.0 L/min 

⸈掚孞崨ꆀ10.0 L/min 

䎁醋孞崨ꆀ10.0 L/min 

䱹〡庛䏞300˫ 

DL 盗庛䏞250˫ 

⸈掚㗌庛䏞400˫ 

吥ⲥ倰岁㢪叻岁吥ⲥ餘ꆀ侨NaIⴔ鳹

桧>30000m/z 1972餘ꆀ霴䊵<2 ppm 

䪊䲽莲䒭MS Scanm/z 200 -1000& MS/MS 

(m/z 10 -900)

1.3 呋ㅷ⵸㢅椚 
》霚呋鷓ꆀ䶔⺣ⲥ烁エ》 1 mL 縨✵ 50 mL 㺂ꆀ櫕⚥⸈歌ꃫ鷓ꆀ馄㡮䲿》 15 min佞ⲇ荛㹔庛

欽歌ꃫ㹁㺂絑剣劼湱䗎㶰応芘鵂応》応巊䖉崵կ 

2絕卓♸雭雿 

2.1 ⲥ烁餘ꆀ侨䲿》絕卓 
90 猫齡ꬋ碫⻊ざ暟䲿》猌㶩崨蒀靶㕃EIC㥵㕃 1 䨾爙կ 

 
㕃 1. 90 猫齡ꬋ碫暟餘 EIC 㕃10 ng/mL 

2.2 倰岁唬ⴀꣳ 
ꂁⵖ崽䏞 0.5 mg/L 涸䫒氕⸣껏俱⸈叻呋ㅷ䭽撑副鶣⵸㢅椚倰岁㢅椚た副劼鵳遤崵㹁90 猫齡ꬋ碫

暟餘涸倰岁唬ⴀꣳASTMS/N=3⚹ 0.003~0.490 mg/LⰨ⡤絕卓邍 2կ 
 
 
 
 

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

0.0

1.0

2.0

3.0

(x100,000)
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邍 2. 90 猫齡ꬋ碫⻊ざ暟倰岁唬ⴀꣳ 

綘尼 ⻊ざ暟ぜ獦 
倰岁唬ⴀꣳ 

(mg/L) 
綘尼 ⻊ざ暟ぜ獦 

倰岁唬ⴀꣳ 

(mg/L) 

1 銯㖑齡ꬋ 0.100  46 縄㖑齡ꬋ焫ꃑꂾ 0.136  

2 ➭鴪䬘ꬋ 0.100  47 ⚋蝶薅㛇銯㖑齡ꬋ 0.205  

3 膴炻⠄㖑齡ꬋ 0.057  48 膴ㆆ㍟㛇炻去銯㖑齡ꬋ 0.064  

4 䎧㖑齡ꬋ 0.020  49 ⛩ꃀ腂㛇➭鴪䬘ꬋ 0.031  

5 齡ꬋ⛩ꃀꃑ 0.008  50 2-繿⚋㛇⿡歌➭鴪䬘ꬋ 0.161  

6 薅ꃀ腂齡ꬋ 0.109  51 ⛩ꃀ⠄㖑齡ꬋ 0.014  

7 孽㛇➭鴪䬘ꬋ 0.035  52 ⚋蝶薅㛇繿㛇韝蜒銯㖑齡ꬋ 0.013  

8 ➭鴪䬘ꬋ歌㛇守⻊暟 0.490  53 ⚋蝶薅㛇炻去蒔㖑齡ꬋ 0.012  

9 薅㑞㊋紤㖑齡ꬋ 0.020  54 肫❣㺉 0.012  

10 齡紤㖑齡ꬋ 0.015  55 鴪屯銯宝 0.034  

11 子䊼㖑齡ꬋ 0.009  56 N-⿡⛩㛇紤㖑齡ꬋ 0.006  

12 ⠦⠄㖑齡ꬋ 0.007  57 ⿡歌㛇炻去銯㖑齡ꬋ 0.005  

13 齡蜒銯㖑齡ꬋ 0.012  58 
N-〈♨蝶纝㛇-N-⿡⛩㛇紤㖑

齡ꬋ 
0.023  

14 N-⿡⛩㛇⠄㖑齡ꬋ 0.017  59 N-⛩㛇➭鴪䬘ꬋ 0.031  

15 N-⿡歌㛇銯㖑齡ꬋ 0.021  60 O-⿡⛩㛇銯㖑齡ꬋ 0.029  

16 紤㖑齡ꬋ 0.004  61 ぼ㇬ N-⿡歌㛇銯㖑齡ꬋ 0.020  

17 繿㛇紤㖑齡ꬋ 0.020  62 䒗♨㛇銯㖑齡ꬋ 0.004  

18 ꣚⠄齡ꬋ 0.009  63 銯㖑齡ꬋ✳翸⡤勇餘 0.017  

19 蒔㖑齡ꬋ 0.003  64 ⠄㖑齡ꬋㆆ㍟ꂼ 0.003  

20 韝蜒銯㖑齡ꬋ 0.003  65 銯㖑齡ꬋ N-蝶⻊暟 0.009  

21 ⠄㖑齡ꬋ 0.006  66 ⠄㖑齡ꬋ N-蝶⻊暟 0.200  

22 炻去銯㖑齡ꬋ 0.013  67 2-繿⛩㛇⿡歌➭鴪䬘ꬋ 0.100  

23 炻去韝蜒銯㖑齡ꬋ 0.012  68 ⠄㖑齡ꬋ⛩ꃀ㛇碫⡃暟 0.009  

24 繿㛇⠄㖑齡ꬋ 0.022  69 ⠄㖑齡ꬋ✳翸⡤ 0.014  

25 繿㛇韝蜒銯㖑齡ꬋ 0.016  70 碛縄齡ꬋ 0.034  

26 ⛔㖑齡ꬋ 0.005  71 千炦㖑齡ꬋ 0.057  

27 繿㛇炻去韝蜒銯㖑齡ꬋ 0.022  72 炻㌄ㆆꬋ 0.025  

28 齡蜒⠄㖑齡ꬋ 0.017  73 孽㛇銯㖑齡ꬋ 0.001  

29 炦㖑齡ꬋ 0.088  74 ⿡⛩㛇子䊼㖑齡ꬋ 0.022  

30 ⿡歌㛇➭鴪䬘ꬋ 0.119  75 ⿽⿡焫銯㖑齡ꬋ 0.081  

31 守㖑齡ꬋ 0.206  76 N-薅⚋掜㛇➭鴪䬘ꬋ 0.027  

32 繿㛇守㖑齡ꬋ 0.041  77 N-⿡⛩㛇-N-歌㛇⠄㖑齡ꬋ 0.017  

33 N-♨㛇➭鴪䬘ꬋ 0.054  78 炻去蒔㖑齡ꬋ 0.115  

34 ⿡歌㛇子䊼㖑齡ꬋ 0.012  79 ⿽守㖑齡ꬋ 0.066  

35 ⿡焫銯㖑齡ꬋ 0.025  80 ㆆ㇬齡ꬋ 0.011  



 

64 
 

36 ✳歌㛇紤㖑齡ꬋ 0.005  81 ⚋蝶薅㛇炻去銯㖑齡ꬋ 0.061  

37 ✳炻去⿡歌㛇子䊼㖑齡ꬋ 0.035  82 ⚋蝶薅㛇炻去韝蜒銯㖑齡ꬋ 0.033  

38 ꂼ紤㖑齡ꬋ 0.200  83 ✳炻去⿡⛩㛇子䊼㖑齡ꬋ 0.017  

39 N-鳟㛇⿡歌➭鴪䬘ꬋ 0.300  84 繿㛇炻去紤㖑齡ꬋ 0.014  

40 ⿽ꂼ紤㖑齡ꬋ 0.018  85 ➭鴪䬘ꬋ✳守去勇餘 0.026  

41 繿㛇炻去⠄㖑齡ꬋ 0.035  86 銯㖑齡ꬋ勇餘 12 0.007  

42 梠䧥齡ꬋ 0.055  87 ⿡歌㛇ㆆ㍟㛇銯㖑齡ꬋ熬ꃑ 0.267  

43 
⚋蝶薅㛇炻去 

繿㛇韝蜒銯㖑齡ꬋ 
0.020  88 ⚋蝶薅㛇蒔㖑齡ꬋ 0.015  

44 蔮銯㖑齡ꬋ 0.007  89 銯㖑齡ꬋ勇餘 14 0.088  

45 聚㖑齡ꬋ 0.026  90 ⚋蝶薅㛇䒗♨㛇蒔㖑齡ꬋ 0.013  

2.3 ♧紩餘靶餘ꆀ侨ⲥ烁䏞罌㻋 
ꂁⵖ 0.5 mg/L 90 猫齡ꬋ碫⻊ざ暟涸䫒氕⸣껏俱⸈叻呋ㅷ很巊䭽撑⵸鶣勵⟝鵳遤⵸㢅椚♳劼ⴔ區

鵳遤♧紩 MS 䪊䲽呏䰘 90 猫齡ꬋ碫⻊ざ暟涸ⲥ烁餘蚚嫱⥌䜂罌㻋ぐ⻊ざ暟涸餘ꆀ侨ⲥ烁䏞絕卓錛邍
3կ歋崵霚絕卓〳濼90 猫齡ꬋ碫⻊ざ暟ⲥ烁餘ꆀ侨㹊崵⧩♸椚雿⧩涸湱㼆霴䊵㖲㼭✵ 2.0 ppm⠏✵㹁䚍
涸♧菚銳宠㼭✵ 5 ppmկ 

2.4 䫒氕⸣껏俱呋ㅷⴔ區 

2.4.1 ♧紩餘靶餘ꆀ侨ⲥ烁䏞ㄤず⡙稇⚪䏞⼐ꂁ䏞霉⟟ 
䭽撑⵸鶣ⴔ區勵⟝ⴔ區䫒氕⸣껏俱呋ㅷⵄ欽䀙峸 LabSolutions Insight Explore ⚥ⴔ㶩䒭곫崵⸆腊

㛇✵♧紩餘靶ⲥ烁餘ꆀ侨ㄤず呕稇⚪䏞嫱⼐ꂁ䏞鵳遤㹁䚍癃叅կ⢪欽霪鲱⟝雦皾Ⱖず呕稇⚪䏞⼐ꂁ䖤ⴔ
霃㹁霴䊵薴㔵 5 ppm霃㹁⯋稇絆䧭⚹ CծHծOծNծSկ㕃 2 ⚹銯㖑齡ꬋ♧紩餘靶䲿》猌㶩崨㕃〳錛
㕃⚥剣♧僈儑涸蒀靶油Ⱖ⥂殆傞ꢂ♸銯㖑齡ꬋ叻ⲥㅷ♧荝կ㕃 3 ⚹♧紩餘靶ⲥ烁餘ꆀ侨湱㼆霴䊵ㄤず呕
稇⚪䏞嫱♸椚雿⧩涸⼐ꂁ䖤ⴔկ絕卓邍僈鲱⟝곫崵䖤奉涸ⴔ㶩䒭⚥䱗ぜ痦♧涸僽 C22H30N6O4S♧紩餘
靶餘ꆀ侨湱㼆霴䊵⚹ 0.44 ppm唬程䖤ⴔ⚹ 97.55 ⴔず呕稇⚪䏞⼐ꂁ䖤ⴔ⚹ 97.47佦夹㹁霪⻊ざ暟⚹
銯㖑齡ꬋկ 

  
㕃 2. 銯㖑齡ꬋ涸♧紩䲿》猌㶩崨㕃 

6.87e41:475.2122+/-5.0ppm(+)

RT (min)
0 2 4 6 8 10 12 14 16 18 20 22 24

0.00

%

100.00 銯
㖑
齡
ꬋ/5.827 
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㕃 3. 銯㖑齡ꬋず呕稇ⴔ䋒霉⟟絕卓 

2.4.2 ✳紩餘靶䎽䵂程⼐ꂁ霉⟟ 
㖈 LabSolutions 鲱⟝⚥⢪欽 MSn 靶䎽社程⸆腊靈欽溶⴯䒊涸 90 猫齡ꬋ碫⻊ざ暟癃叅✳紩餘靶䎽

霃縨湱䎾涸社程⿬侨〳㼆䫒氕⸣껏俱呋ㅷ⚥涸癃叅絕卓⨞鵳♧姿烁雩կ㕃 4 ⚹䫒氕⸣껏俱呋ㅷ⚥癃叅ⴀ
涸⻊ざ暟銯㖑齡ꬋ涸✳紩餘靶社䎽絕卓կ歋社䎽絕卓〳濼銯㖑齡ꬋ涸㹊崵✳紩餘靶㕃♸靶䎽⚥焥中腊ꆀ
(CE)㖈 35 V ♴ꅷ꧋奉涸✳紩餘靶⥌䜂社程⼐ꂁ湱⡃䏞⚹ 94%կ 

  
㕃 4. 銯㖑齡ꬋ✳紩餘靶䎽社程絕卓 

 

实测同位素分布 

理论同位素分布 

呋ㅷ✳紩餘靶㕃 

✳紩餘靶䎽⼐ꂁ絕卓 
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3絕雿 
劥俒ꅷ欽䀙峸 LCMS-9030 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉䒊用✫㼆䫒氕⸣껏俱⚥ 90 猫

齡ꬋ碫暟餘㹁䚍癃叅涸倰岁ず傞⴯䒊✫✳紩餘靶䎽կ倰岁唬ⴀꣳ⚹ 0.003 ~0.490 mg/L⾝併䏞넞կ♧紩
餘靶餘ꆀ侨ⲥ烁䏞霴䊵㼭✵ 2.0 ppmず呕稇ⴔ䋒溫㹊ⲥ烁✳紩餘靶䎽⼐ꂁ䏞㥩կ霪倰岁皍⤑ծ⾝併ծ㹁
䚍癃叅ⲥ烁䚍㥩鷓欽✵䫒氕⸣껏俱⚥ 90 猫齡ꬋ碫⻊ざ暟涸䘯鸟㹁䚍癃叅կ
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邍 3. 䫒氕⸣껏俱⸈叻呋ㅷ⚥ 90 猫齡ꬋ碫⻊ざ暟涸ⲥ烁餘ꆀ侨湱㼆霴䊵 

綘
尼 

⚥俒ぜ 薉俒ぜ CAS# ⴔ㶩䒭 
RT 

(min) 
猌㶩 
碫㘗 

椚雿 m/z 㹊崵 m/z 
湱㼆霴䊵 
ppm) 

1 銯㖑齡ꬋ Sildenafil 139755-83-2 C22H30N6O4S 5.752  [M+H]+ 475.21220  475.21234 0.29  
2 ➭鴪䬘ꬋ Tadalafil 171596-29-5 C22H19N3O4 10.311  [M+H]+ 390.14483  390.14492 0.22  
3 膴炻⠄㖑齡ꬋ Imidazosagatriazinone 139756-21-1 C17H20N4O2 18.602  [M+H]+ 313.16590  313.16616 0.82  
4 䎧㖑齡ꬋ Gendenafil 147676-66-2 C19H22N4O3 15.474  [M+H]+ 355.17647  355.17637 -0.27  
5 齡ꬋ⛩ꃀꃑ Acetil acid 147676-78-6 C18H20N4O4 13.605  [M+H]+ 357.15573  357.15571 -0.06  
6 薅ꃀ腂齡ꬋ Xanthoanthrafil 1020251-53-9 C19H23N3O6 8.309  [M+H]+ 390.16596  390.16605 0.23  
7 孽㛇➭鴪䬘ꬋ Aminotadalafil 385769-84-6 C21H18N4O4 8.215  [M+H]+ 391.14008  391.14001 -0.18  
8 ➭鴪䬘ꬋ歌㛇守⻊暟 Chloropretadalafil 171489-59-1 C22H19ClN2O5 13.686  [M+H]+ 427.10553  427.10536 -0.39  
9 薅㑞㊋紤㖑齡ꬋ Piperiacetildenafil 147676-50-4 C24H31N5O3 5.439  [M+H]+ 438.24997  438.25017 0.47  

10 齡紤㖑齡ꬋ Noracetildenafil 949091-38-7 C24H32N6O3 5.156  [M+H]+ 453.26087  453.26112 0.56  
11 子䊼㖑齡ꬋ Carbodenafil 944241-52-5 C24H32N6O3 4.415  [M+H]+ 453.26087  453.26099 0.28  
12 ⠦⠄㖑齡ꬋ Pseudovardenafil 224788-34-5 C22H29N5O4S 17.427  [M+H]+ 460.20130  460.20152 0.47  
13 齡蜒銯㖑齡ꬋ Norneosildenafil 371959-09-0 C22H29N5O4S 18.354  [M+H]+ 460.20130  460.20174 0.95  
14 N-⿡⛩㛇⠄㖑齡ꬋ N-Desethylvardenafil 448184-46-1 C21H28N6O4S 5.350  [M+H]+ 461.19655  461.19687 0.69  
15 N-⿡歌㛇銯㖑齡ꬋ N-Desmethylsildenafil 139755-82-1 C21H28N6O4S 5.850  [M+H]+ 461.19655  461.19676 0.45  
16 紤㖑齡ꬋ Acetildenafil 831217-01-7 C25H34N6O3 5.351  [M+H]+ 467.27652  467.27677 0.54  
17 繿㛇紤㖑齡ꬋ Hydroxyacetildenafil 147676-56-0 C25H34N6O4 5.094  [M+H]+ 483.27143  483.27175 0.66  
18 ꣚⠄齡ꬋ Avanafil 330784-47-9 C23H26ClN7O3 5.327  [M+H]+ 484.18584  484.18614 0.62  
19 蒔㖑齡ꬋ Aildenafil 496835-35-9 C23H32N6O4S 6.395  [M+H]+ 489.22785  489.22818 0.67  
20 韝蜒銯㖑齡ꬋ Homosildenafil 642928-07-2 C23H32N6O4S 5.855  [M+H]+ 489.22785  489.22812 0.55  
21 ⠄㖑齡ꬋ Vardenafil 224785-90-4 C23H32N6O4S 5.383  [M+H]+ 489.22785  489.22822 0.75  
22 炻去銯㖑齡ꬋ Thiosildenafil 479073-79-5 C22H30N6O3S2 11.858  [M+H]+ 491.18936  491.18958 0.45  
23 炻去韝蜒銯㖑齡ꬋ Thiohomosildenafil 479073-80-8 C23H32N6O3S2 11.971  [M+H]+ 505.20501  505.20526 0.50  
24 繿㛇⠄㖑齡ꬋ Hydroxyvardenafil 224785-98-2 C23H32N6O5S 5.344  [M+H]+ 505.22277  505.22319 0.84  
25 繿㛇韝蜒銯㖑齡ꬋ Hydroxyhomosildenafil 139755-85-4 C23H32N6O5S 5.731  [M+H]+ 505.22277  505.22307 0.60  
26 ⛔㖑齡ꬋ Udenafil 268203-93-6 C25H36N6O4S 7.015  [M+H]+ 517.25915  517.25939 0.46  
27 繿㛇炻去韝蜒銯㖑齡ꬋ Hydroxythiohomosildenafil 479073-82-0 C23H32N6O4S2 11.893  [M+H]+ 521.19992  521.20022 0.57  
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28 齡蜒⠄㖑齡ꬋ Norneovardenafil 358390-39-3 C18H20N4O4 11.230  [M+H]+ 357.15573  357.15572 -0.03  
29 炦㖑齡ꬋ Nitrodenafil 147676-99-1 C17H19N5O4 17.917  [M+H]+ 358.15098  358.15112 0.39  
30 ⿡歌㛇➭鴪䬘ꬋ Nortadalafil 171596-36-4 C21H17N3O4 8.825  [M+H]+ 376.12918  376.12889 -0.78  
31 守㖑齡ꬋ Chlorodenafil 1058653-74-9 C19H21ClN4O3 17.019  [M+H]+ 389.13750  389.13764 0.37  
32 繿㛇守㖑齡ꬋ Hydroxychlorodenafil 1391054-00-4 C19H23ClN4O3 15.810  [M+H]+ 391.15315  391.15321 0.17  
33 N-♨㛇➭鴪䬘ꬋ N-Butyltadalafil 171596-31-9 C25H25N3O4 17.406  [M+H]+ 432.19178  432.19172 -0.15  
34 ⿡歌㛇子䊼㖑齡ꬋ Desmethylcarbodenafil 147676-79-7 C23H30N6O3 4.314  [M+H]+ 439.24522  439.24540 0.42  
35 ⿡焫銯㖑齡ꬋ Descarbonsildenafil 1393816-99-3 C21H30N6O4S 5.234  [M+H]+ 463.21220  463.21251 0.67  
36 ✳歌㛇紤㖑齡ꬋ Dimethylacetildenafil 1290041-88-1 C25H34N6O3 6.242  [M+H]+ 467.27652  467.27681 0.63  

37 
✳炻去⿡歌㛇子䊼㖑齡

ꬋ 
Dithio-desmethylcarbodenafil 1333233-46-7 C23H30N6OS2 12.925  [M+H]+ 471.19953  471.19976 0.49  

38 ꂼ紤㖑齡ꬋ Oxohongdenafil 1446144-70-2 C25H32N6O4 10.303  [M+H]+ 481.25578  481.25590 0.25  
39 N-鳟㛇⿡歌➭鴪䬘ꬋ N-Octylnortadalafil 1173706-35-8 C29H33N3O4 19.518  [M+H]+ 488.25438  488.25490 1.06  
40 ⿽ꂼ紤㖑齡ꬋ Dioxohongdenafil 1609405-33-5 C25H30N6O5 9.753  [M+H]+ 495.23505  495.23532 0.56  
41 繿㛇炻去⠄㖑齡ꬋ Hydroxythiovardenafil 912576-30-8 C23H32N6O4S2 9.774  [M+H]+ 521.19992  521.2004 0.92  
42 梠䧥齡ꬋ Cyclopentynafil 1173706-34-7 C26H36N6O4S 6.002  [M+H]+ 529.25915  529.25961 0.87  

43 
⚋蝶薅㛇炻去繿㛇韝蜒

銯㖑齡ꬋ 
Propoxyphenyl 

thiohydroxyhomosildenafil 
479073-90-0 C24H34N6O4S2 14.444  [M+H]+ 535.21557  535.21591 0.63  

44 蔮銯㖑齡ꬋ Benzylsildenafil 1446089-82-2 C28H34N6O4S 9.644  [M+H]+ 551.24350  551.24386 0.65  
45 聚㖑齡ꬋ Cinnamyldenafil 1446089-83-3 C32H38N6O3 10.834  [M+H]+ 555.30782  555.30810 0.51  
46 縄㖑齡ꬋ焫ꃑꂾ Lodenafil carbonate 398507-55-6 C47H62N12O11S2 17.800  [M+2H]2+ 518.21230  518.21313 1.60  
47 ⚋蝶薅㛇銯㖑齡ꬋ Propoxyphenylsildenafil 877777-10-1 C23H32N6O4S 7.190  [M+H]+ 489.22785  489.22805 0.41  
48 膴ㆆ㍟㛇炻去銯㖑齡ꬋ Depiperazinothiosildenafil 1353018-10-6 C17H20N4O4S2 12.843  [M+H]+ 409.09987  409.09998 0.26  
49 ⛩ꃀ腂㛇➭鴪䬘ꬋ Acetaminotadalafil 1446144-71-3 C23H20N4O5 8.460  [M+H]+ 433.15065  433.15056 -0.20  
50 2-繿⚋㛇⿡歌➭鴪䬘ꬋ 2-Hydroxypropylnortadalafil 1353020-85-5 C24H23N3O5 10.745 [M+H]+ 434.17105  434.17087 -0.41  
51 ⛩ꃀ⠄㖑齡ꬋ Acetylvardenafil 1261351-28-3 C25H34N6O3 4.611  [M+H]+ 467.27652  467.27674 0.48  

52 
⚋蝶薅㛇繿㛇韝蜒銯㖑

齡ꬋ 
Propoxyphenyl 

hydroxyhomosildenafil 
139755-87-6 C24H34N6O5S 7.328  [M+H]+ 519.23842  519.23864 0.43  

53 ⚋蝶薅㛇炻去蒔㖑齡ꬋ Propoxyphenyl thioaildenafil 856190-49-3 C24H34N6O3S2 15.207  [M+H]+ 519.22066  519.22091 0.49  
54 肫❣㺉 Yohimbine 146-48-5 C21H26N2O3 3.136  [M+H]+ 355.20162  355.20155 -0.19  
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55 鴪屯銯宝 Dapoxetine 119356-77-3 C21H23NO 7.702  [M+H]+ 306.18524  306.18518 -0.20  
56 N-⿡⛩㛇紤㖑齡ꬋ N-Desethylacetildenafil 147676-55-9 C23H30N6O3 5.185  [M+H]+ 439.24522  439.24547 0.58  
57 ⿡歌㛇炻去銯㖑齡ꬋ Desmethylthiosildenafil 479073-86-4 C21H28N6O3S2 12.105  [M+H]+ 477.17371  477.17395 0.51  

58 
N-〈♨蝶纝㛇-N-⿡⛩㛇

紤㖑齡ꬋ 
N-Boc-N-desethyl acetildenafil 1246820-46-1 C28H38N6O5 10.604  [M+H]+ 539.29765  539.29797 0.60  

59 N-⛩㛇➭鴪䬘ꬋ N-Ethyltadalafil 1609405-34-6 C23H21N3O4 12.056  [M+H]+ 404.16048  404.16024 -0.60  
60 O-⿡⛩㛇銯㖑齡ꬋ O-Desethylsildenafil 139755-91-2 C20H26N6O4S 7.363  [M+H]+ 447.18090  447.18106 0.36  
61 ぼ㇬ N-⿡歌㛇銯㖑齡ꬋ Pyrazole N-desmethylsildenafil 139755-95-6 C21H28N6O4S 3.933  [M+H]+ 461.19655  461.19676 0.45  
62 䒗♨㛇銯㖑齡ꬋ Isobutylsildenafil 1391053-95-4 C23H32N6O4S 7.190  [M+H]+ 489.22785  489.22805 0.41  
63 銯㖑齡ꬋ✳翸⡤勇餘 Sildenafil dimer impurity 1346602-67-2 C38H46N10O8S2 19.090  [M+H]+ 835.30143  835.30279 1.63  
64 ⠄㖑齡ꬋㆆ㍟ꂼ Vardenafil oxopiperazine 448184-58-5 C21H26N6O5S 8.649  [M+H]+ 475.17582  475.17597 0.33  
65 銯㖑齡ꬋ N-蝶⻊暟 Sildenafil N-oxide 1094598-75-0 C22H30N6O5S 6.383  [M+H]+ 491.20712  491.2076 0.99  
66 ⠄㖑齡ꬋ N-蝶⻊暟 Vardenafil N-oxide 448184-48-3 C23H32N6O5S 5.869  [M+H]+ 505.22277  505.22307 0.60  
67 2-繿⛩㛇⿡歌➭鴪䬘ꬋ 2-Hydroxyethylnortadalafil 385769-94-8 C23H21N3O5 8.932  [M+H]+ 420.15540  420.15541 0.03  
68 ⠄㖑齡ꬋ⛩ꃀ㛇碫⡃暟 Vardenafil acetyl analogue / C24H31N5O3 4.547  [M+H]+ 438.24997  438.25009 0.28  
69 ⠄㖑齡ꬋ✳翸⡤ Vardenafil dimer 1255919-03-9 C38H46N10O8S2 18.654  [M+H]+ 835.30143  835.30272 1.55  
70 碛縄齡ꬋ Mirodenafil 862189-95-5 C26H37N5O5S 10.224  [M+H]+ 532.25882  532.25912 0.57  
71 千炦㖑齡ꬋ Mutaprodenafil 1387577-30-1 C27H35N9O5S2 8.981  [M+H]+ 630.22751  630.22804 0.84  
72 炻㌄ㆆꬋ Thioquinapiperfil 220060-39-9 C24H28N6OS 6.265  [M+H]+ 449.21181  449.21196 0.34  
73 孽㛇銯㖑齡ꬋ Aminosildenafil 319491-68-4 C18H23N5O4S 10.517  [M+H]+ 406.15435  406.15447 0.29  
74 ⿡⛩㛇子䊼㖑齡ꬋ Desethylcarbodenafil 1027192-92-2 C22H28N6O3 4.384  [M+H]+ 425.22957  425.22968 0.27  
75 ⿽⿡焫銯㖑齡ꬋ Didescarbonsildenafil 466684-88-8 C20H28N6O4S 5.177  [M+H]+ 449.19655  449.19682 0.60  
76 N-薅⚋掜㛇➭鴪䬘ꬋ N-Phenylpropenyltadalafil 2064212-00-4 C30H24N4O4 18.654  [M+H]+ 505.18703  505.18754 1.01  

77 
N-⿡⛩㛇-N-歌㛇⠄㖑齡

ꬋ 
N-Desethyl-N-methylvardenafil 224785-87-9 C22H30N6O4S 5.318  [M+H]+ 475.21220  475.21244 0.50  

78 炻去蒔㖑齡ꬋ Thioaildenafil 856190-47-1 C23H32N6O3S2 12.880  [M+H]+ 505.20501  505.20528 0.54  
79 ⿽守㖑齡ꬋ Dichlorodenafil 1446089-84-4 C19H20Cl2N4O2 19.876  [M+H]+ 407.10361  407.10436 1.85  
80 ㆆ㇬齡ꬋ Piperazonifil 1335201-04-1 C25H34N6O4 6.049  [M+H]+ 483.27143  483.27168 0.52  
81 ⚋蝶薅㛇炻去銯㖑齡ꬋ Propoxyphenyl thiosildenafil 479073-87-5 C23H32N6O3S2 14.205  [M+H]+ 505.20501  505.20525 0.48  



 

70 
 

82 
⚋蝶薅㛇炻去韝蜒銯㖑

齡ꬋ 
Propoxyphenyl 

thiohomosildenafil 
479073-88-6 C24H34N6O3S2 14.343  [M+H]+ 519.22066  519.22084 0.35  

83 
✳炻去⿡⛩㛇子䊼㖑齡

ꬋ 
Dithiodesethyl carbodenafil 1610830-81-3 C22H28N6OS2 12.760  [M+H]+ 457.18388  457.18398 0.23  

84 繿㛇炻去紤㖑齡ꬋ Hydroxythioacetildenafil 1159977-47-5 C25H34N6O3S 11.055  [M+H]+ 499.24859  499.24881 0.45  
85 ➭鴪䬘ꬋ✳守去勇餘 Tadalafil dichloro impurity 1598416-08-0 C22H18Cl2N2O5 16.600  [M+H]+ 461.06655  461.06601 -1.18  
86 銯㖑齡ꬋ勇餘 12 Sildenafil impurity 12 / C25H34N6OS2 13.966  [M+H]+ 499.23083  499.23112 0.58  

87 
⿡歌㛇ㆆ㍟㛇銯㖑齡ꬋ

熬ꃑ 
Demethylpiperaziny sildenafil 

sulfonic acid 
1357931-55-5 C17H20N4O5S 5.674  [M+H]+ 393.12272  393.12283 0.29  

88 ⚋蝶薅㛇蒔㖑齡ꬋ Propoxyphenyl aildenafil 1391053-82-9 C24H34N6O4S 8.039  [M+H]+ 503.24350  503.24371 0.42  
89 銯㖑齡ꬋ勇餘 14 Sildenafil impurity 14 2146091-79-2 C24H32N6OS2 14.224  [M+H]+ 485.21518  485.21536 0.38  

90 
⚋蝶薅㛇䒗♨㛇蒔㖑齡

ꬋ 
Propoxyphenylisobutyl 

aildenafil 
1621873-33-3 C25H36N6O4S 9.660  [M+H]+ 517.25915 517.25938 0.44  
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LCMSMS岁崵㹁굹ㅷ⚥涸帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇 
䶰 銳劥俒⿬罌շBJS202303 굹ㅷ⚥帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇涸崵㹁ո叻ⲥ⢪欽䀙峸♲ꅾ㔋匧勍
巊餘翫欽⟉䒊用✫䘯鸟崵㹁굹ㅷ⚥帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇ゎꆀ涸倰岁կ3 猫⻊ざ暟涸吥ⲥ刼絁涸湱
Ⱒ禹侨 r 㖲㣐✵ 0.999㖈湱䎾叻刼薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩ぐ崽䏞挿涸ⲥ烁䏞㖈 91.3%~109.3%⛓ꢂկ珘
㹁䚍罌㻋⚥3 猫⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.058%~0.099%⛓ꢂㄤ 0.24%~1.21%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ呋ㅷ⸈叻㔐佐桧㖈 102.0%~117.5%⛓ꢂ⟉㐼唬ⴀꣳ㖈 0.02~0.20ng/mL ⛓ꢂկ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  帰繙豐薗 ꆄ⚏呠薗 邉낧腒稇  
 

帰繙豐ծ蝺⚏㶩ծ邉낧腒⡲⚹〳欽✵⥂⨴굹ㅷ涸⚥蚋Ⱖ⚺銳⸆腊䧭ⴔ⚹帰繙豐薗ծꆄ⚏呠薗ծ邉낧腒
稇㖈㟞䔂⯝氋碫⥂⨴굹ㅷ⚥䎛岌䎾欽կ帰繙豐薗㾩✵랕ꂼ碫Ⱘ剣㟞⸈䗱腰過盗過崨ꆀծ⤛鵳鸣過⸆腊ծ
⯝氋⸆腊⿺낧去靧瘝⸆佪կꆄ⚏呠薗僽♧猫䌢錛涸랕ꂼꃫ薗碫⻊ざ暟Ⱘ剣䫡聽ծ䗱過盗⥂䫡ծ牟絑禹絡⥂
䫡ծ䫒拧瘝㢴猫蚋椚崞䚍կ邉낧腒稇僽邉낧腒⚥涸ト㊢껺鞝稇碫⻊ざ暟Ⱘ剣邉胄⸔꣉ծ䫒胅泿ծ䫒拧ծ䫒
蝶⻊瘝蚋椚崞䚍կ歋✵鵯❈⻊ざ暟僈烁涸⸆佪♧❈♶岁㉁㹻⟄굹毫⚹㑋㣢㖈Ⱖ欰❡涸❡ㅷ⚥㹒獦幑
⸈✫霪碫⚥蚋勞罜㹊꣢劢幑⸈ず傞鵮㶸㖈⚹✫⸆佪㖈굹ㅷ⚥鵵岁幑⸈⚥蚋勞涸䞔ⲃ鵯❈♶➑䰀㹲嶊餩罏
涸勉ⵄ鵮〳腊㪭胇굹欽罏涸魧⡤⨴䐀կ 

劥俒⿬罌㕂㹻䋑㖞港漛盗椚䚪㽷〄䋒涸굹ㅷ邉埋唬낉錞㹁շBJS202303 굹ㅷ⚥帰繙豐薗ծꆄ⚏呠薗ㄤ
邉낧腒稇涸崵㹁ոꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用崵㹁굹ㅷ⚥帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇涸㹁ꆀ
ⴔ區倰岁⚹湱Ⱒ港盗鿈꡶⿬罌⢪欽կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸넞佪巊湱蒀靶 LC-30 AD ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

 

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack GIS C182.1×150 mm2 μmP/N227-30093-04䀙峸副

嵳㹊낉㐼勞剣ꣳⰖ尽 
崨  ⸓  湱 A-0.1%歌ꃑ宐很巊B-⛩臟 
崨     鸟 0.25 mL/min 叙    庛 35 ˫ 
鵳 呋 ⡤ 獤 10 µL 峤 膴 倰 䒭 唑䏞峤膴B ⴲ㨤20%錛邍1 

邍 1  唑䏞峤膴玐䎸 

Time(min) Module Command ValueB% 

0.00 Pumps Pump B Conc. 20 
1.00 Pumps Pump B Conc. 20 
5.00 Pumps Pump B Conc. 90 
8.00 Pumps Pump B Conc. 90 

禹 絡 䱽 ⵖ 㐼 CBM-20A  荈 ⸓ 鵳 呋 㐼 SIL-30AC  
鳕 巊 岹 LC-30AD  餘 靶 ⟉ LCMS-8050 
叙 庛 盲 CTO-30AC 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
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8.01 Pumps Pump B Conc. 20 
10.00 Pumps Pump B Conc. 20 

餘靶勵⟝ 
猌 㶩 彂 歏㌂꨺猌㶩彂ESI 彂 D L 庛 䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈ 掚 莲 㗌 庛 䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
䱹 〡 歏 ⾓ 4 kV   

邍 2. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre CE(V) Q3 Pre 

1 帰繙豐薗  489-32-7 721.15 
513.20* 20 18.0 26.0 
367.30 20 39.0 18.0 

2 ꆄ⚏呠薗  482-36-0 463.00 
300.10* 13.0 26.0 22.0 
271.00 13.0 42.0 29.0 

3 邉낧腒稇  66-97-7 187.10 
131.10* -28.0 -23.0 -30.0 

77.00 -13.0 -42.0 -12.0 

*邍爙㹁ꆀ猌㶩 

1.3 幊ざ叻ⲥ很巊ꂁ縨 
幊ざ叻ⲥ䊨⡲很巊》崽䏞⚹ 1.0 g/L 涸ぐ叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥欽歌ꃫ獺ꅺꂁⵖ䧭

崽䏞⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1ծ2ծ4ծ10ծ20ծ40ծ100ծ200ծ400 ng/mL 涸幊ざ叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
獴》 1.0 mL 巊⡤霚呋✵ 25 mL 㺂ꆀ櫕⚥⸈ 70%歌ꃫ很巊㹁㺂荛ⵠ䏞䶔⺣կ》副幡巊絑 0.22 μm

䗎㶰応芘鵂応絯応巊⡲⚹䖉崵很巊䎇✵ 4 ˫勵⟝♴ 24 㼭傞ⰻ模䧭唬崵կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
幊ざ叻ⲥ很巊4 ng/mL涸蒀靶㕃㥵㕃1䨾爙կ 

帰繙豐薗 
  

ꆄ⚏呠薗 邉낧腒稇 

㕃 1. 3 猫⻊ざ暟 MRM 蒀靶㕃4 ng/mL 

2.2 絁䚍薴㔵 
⣜研叻ⲥ㼜1.3⚥ꂁⵖ涸叻ⲥ很巊䭽1.2勵⟝鵳遤崵霚⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻㢪叻岁

䬾ざ䊨⡲刼絁3 猫⻊ざ暟吥ⲥ刼絁錛㕃2կぐ崽䏞挿絁䚍㔐䔱涸ⲥ烁䏞ծ湱Ⱒ禹侨rծ⟉㐼唬ⴀꣳ呏研絁

9.72e3Q 721.15>513.20 (-)

保留时间  (min) 
3.4 3.6 3.8 4.0 4.2 4.4 4.6

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

6.80e3Q 463.00>300.10 (-)

保留时间  (min) 
3.0 3.2 3.4 3.6 3.8 4.0

0.0e0

1.0e3

2.0e3

3.0e3

4.0e3

5.0e3

6.0e3

5.61e4Q 187.10>131.10 (+)

保留时间  (min) 
4.4 4.6 4.8 5.0 5.2 5.4 5.6

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4
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䚍剒⡛崽䏞挿雦皾ASTM岁S/N=3錛邍3կ絕卓儑爙ぐ⻊ざ暟㖈湱䎾絁䚍薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ
禹侨r鿪㣐✵0.999ⲥ烁䏞㖈91.3%~109.3%⛓ꢂ⟉㐼唬ⴀꣳ㖈0.02~0.20 ng/mL ⛓ꢂ忘駈湱Ⱒ崵霚銳
宠կ 

    
㕃 2.⻊ざ暟吥ⲥ刼絁 
邍 3. 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 絁䚍薴㔵(ng/mL) 湱Ⱒ禹侨 r ⲥ烁䏞(%) ⟉㐼唬ⴀꣳ(ng/mL) 

1 帰繙豐薗 0.5-200 0.9999 91.3~109.3 0.12 

2 ꆄ⚏呠薗 0.5-200 0.9998 98.8~102.6 0.20 
3 邉낧腒稇 0.05-100 0.9996 96.9~102.0 0.02 

2.3 礵㺙䏞㹊낉 
♶ず崽䏞涸叻ⲥㅷ很巊鵶絯鵳呋 6 妃欽✵罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍

絕卓㥵邍 4 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.058%~0.099%⛓ꢂㄤ
0.24%~1.21%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍崵霚絕卓 

No. ⻊ざ暟ぜ獦 
RSD%5 ng/mL RSD%20 ng/mL RSD%50 ng/mL 

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

1 帰繙豐薗 0.079 0.70 0.076 0.84 0.073 1.21 

2 ꆄ⚏呠薗 0.085 0.51 0.099 0.72 0.088 0.95 
3 邉낧腒稇 0.058 0.24 0.060 0.36 0.062 0.90 

2.4 ⸈叻㔐佐桧崵霚 
》巊⡤껏俱呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀ帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇⸈Ⰶ♧㹁崽䏞涸幊

ざ叻ⲥ䊨⡲很巊⸈叻崽䏞㥵邍 4 䨾爙䭽撑 1.4 ⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊 3 ⼝呋ㅷ
⸈叻呋涸蒀靶㕃ⴔⵆ錛㕃 3կ⸈叻㔐佐桧崵霚絕卓儑爙3 猫⻊ざ暟涸呋ㅷ⸈叻㔐佐桧㖈
102.0%~117.5%⛓ꢂ忘駈叻ⲥ崵霚銳宠絕卓㥵邍 4կ 

 

 
㕃 3. ⸈叻㔐佐崵霚蒀靶㕃40 ng/mL 

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

1.8e6
淫羊藿苷
y = 9003.798x - 2477.555
R² = 0.9998848    R = 0.9999424

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

金丝桃苷
y = 6385.218x - 3804.838
R² = 0.9997855    R = 0.9998928

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 25 50 75 100

面积

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5
补骨脂素
y = 5169.463x + 1638.654
R² = 0.9992721    R = 0.9996360

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

保留时间  (min) 
0 1 2 3 4 5 6 7 8 9

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

帰繙豐薗 

ꆄ⚏呠薗 

邉낧腒稇 
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邍 5. 㔐佐桧崵霚絕卓 

No. ⻊ざ暟ぜ獦 
⸈叻崽䏞40 ng/mL ⸈叻崽䏞100 ng/mL ⸈叻崽䏞200 ng/mL 

唬崵⧩ 㔐佐桧% 唬崵⧩ 㔐佐桧% 唬崵⧩ 㔐佐桧% 

1 帰繙豐薗 47.1 116.6 111.2 110.7 222.4 111.0 
2 ꆄ⚏呠薗 49.6 117.5 112.9 110.4 224.3 110.9 
3 邉낧腒稇 44.9 105.7 113.9 111.3 206.5 102.0 

2.5 兰腊獤ⴔ鲱⟝涸⢪欽 
     劥妃㹊낉鵂玐⢪欽✫䀙峸 Peakintelligence 兰腊獤ⴔ⸆腊կ㥵㕃 4.1 ㄤ 4.2 䨾爙㼆✵劢唬
ⴀ涸⻊ざ暟吗絡涸獤ⴔ倰䒭➠吐㼆㐾갉鵳遤獤ⴔ꨽銳㹊낉➃プ䩛⸓》嶊霪呋ㅷ獤ⴔ罜兰腊
獤ⴔ倰䒭夹倗姻烁♶鵳遤獤ⴔկ兰腊獤ⴔ偽꨽霃縨⟣⡦⿬侨鳅吗絡獤ⴔ倰䒭刿⸈姻烁涸㼆呋ㅷ
鵳遤獤ⴔⲸ㼱㹊낉➃プꅾ㢕吥姻獤ⴔ涸妃侨䲿넞䊨⡲佪桧կ 
 

                 
㕃 4.1. 吗絡獤ⴔ倰䒭 

                 
㕃 4.2. 兰腊獤ⴔ倰䒭 

3絕雿 
劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用굹ㅷ⚥帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇涸㹁ꆀ崵㹁

倰岁կ㖈湱䎾叻刼薴㔵ⰻぐ⻊ざ暟涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㖈ⴔ區礵㺙䏞副ぐ⻊ざ暟涸⥂
殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.058%~0.099%⛓ꢂㄤ 0.24%~1.21%⛓ꢂ⸈叻㔐佐桧㖈
102.0%~117.5%⛓ꢂ⟉㐼唬ⴀꣳ㖈 0.02~0.20ng/mL ⛓ꢂ忘駈倰岁唬崵ꣳ銳宠〳 欽✵굹ㅷ⚥
帰繙豐薗ծꆄ⚏呠薗ㄤ邉낧腒稇涸㹁䚍㹁ꆀ唬崵կ 

  

2.50e3Q 187.10>131.10 (+)

保留时间  (min) 
4.4 4.6 4.8 5.0 5.2 5.4 5.6

1.5e3

2.0e3

2.5e3

3.0e3

3.5e3

4.0e3

4.5e3

5.0e3

5.5e3

2.50e3Q 187.10>131.10 (+)

保留时间  (min) 
4.4 4.6 4.8 5.0 5.2 5.4 5.6

1.5e3

2.0e3

2.5e3

3.0e3

3.5e3

4.0e3

4.5e3

5.0e3

5.5e3
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3.4 䫒굥弪ծ姺ㅢ䎂㋉ծ鍒掚ꞏ汥碫 

䫒굥弪碫⥂⨴굹ㅷ⚺銳欽✵鳇⸔綕鍒굥弪氿朐ծ佖㊤Ⱒ蒜⨴䐀涸❡ㅷ鍒掚ꞏ汥碫⥂⨴굹ㅷ⚺銳荝⸂

✵綕鍒魧⡤涸〄掚ㄤ氨汥氿朐կ㸐又鸑䌢ゎ剣♧❈Ⱘ剣暵㹁⸆佪涸䧭ⴔ㥵♧❈䫒굥弪❡ㅷ〳腊㺢ゎ袕蟎

祪腂㸐剣⸔✵⥝㢕ㄤ絶䫡Ⱒ蒜鲱낧Ⲹ鲽Ⱒ蒜氨汥ㄤ拧氿鵮剣涸吐幑⸈炻ꃑ鲱낧稇腊⤛鵳鲱낧ⱄ

欰㟞⸈Ⱒ蒜涸嶹徾䏞կOmega-3 腒肘ꃑ⛲䌢錛✵鵯碫⥂⨴굹ㅷ⚥ⰦⰨ剣䫒拧暵䚍〳綕鍒Ⱒ蒜涸紤

胅掚汥氿朐կ姼㢪♧❈㣔搬嗃暟䲿》暟㥵㩍랕Ⱘ剣䫒蝶⻊ㄤ䫒拧⡲欽㼆굥弪䝖罏剣渤կ䫒굥弪碫♸

鍒掚ꞏ汥碫⥂⨴굹ㅷ♶腊剏去蚋暟屛毫告〳⟄⡲⚹傈䌢⥂⨴涸邉埋䌐⸔㟞䔂Ⱒ蒜涸䫻䫒⸂佖㊤Ⱒ蒜

⸆腊䲿넞䝖罏涸欰崞餘ꆀկ 

䫒굥弪碫♸鍒掚ꞏ汥碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟⚺銳剣⟄♴Ⳝ碫♧僽祪淼餘慨稇碫蚋暟㥵

㖑㝱碛匠ծ峁㽲匠瘝鵯碫蚋暟腊䘯鸟䫒拧ծ姺汥ծ嶊胅告Ɤ劍ꬋ岁幑⸈⢪欽吐㼋荝낧餘毜匠ծ肅낧㣢

㗁娥瘝⚚ꅾた卓կ⢾㥵Ɤ劍䶑Ⰶゎ㖑㝱碛匠涸⥂⨴굹ㅷ〳腊吐⢪䝖罏낧냚」䖤腚烯կ✳僽ꬋ⻘⡤䫒拧

蚋暟㥵⿽守蓷ꃑꛧկ㸐剣䖎㥩涸鍒掚ծꞏ汥ծ䫒拧⡲欽կ搬罜ꥥ䠑幑⸈〳腊吐䒸饰嶊⻊麤ⴀ過ծ聽胄

⸆腊䰀㹲瘝♶葻导䎾կ鵮剣⯝氋䫈ⵖ⵫㥵歌孽軧ョկ㖈⥂⨴굹ㅷ⚥ꬋ岁幑⸈吐䎁䪓➃⡤姻䌢涸⯝氋⸆腊

靈蒜㟞⸈䠭群굥ꤗ罜⚂〳腊㼆낧넏鸣過⸆腊瘝❡欰♶葻䕧ㆇկ 

姺ㅢ䎂㋉碫⥂⨴굹ㅷ⚺銳僽欽✵鳇⸔佖㊤ㄎエ麤湱Ⱒ氿朐饰奉♧㹁涸⥂⨴⡲欽կ鵯碫⥂⨴굹ㅷ涸䧭

ⴔ鸑䌢⺫ゎ㢴猫㣔搬嗃暟䲿》暟կ⢾㥵匱化〽䲿》暟匱化〽㖈吗絡⼕㷖⚥剣幡肽姺ㅢ涸⸆佪Ⱖ䲿》

暟剣⸔✵綕鍒ㅢ㍿鵮剣縄宪卓䲿》暟縄宪卓㄂欫⚂Ⱘ剣幡掚嶹肽ծ姺ㅢⵄㅱ涸暵挿腊㢿Ⲹ鲽ㅱ㊬涸

♶鷓䠭㼆ㅢ㍿㢴沎瘝䞔ⲃ剣♧㹁涸佖㊤⡲欽կ姼㢪♧❈❡ㅷゎ剣稘蔼㶩䲿》暟稘蔼㶩〳⟄꣭孞嶊

沎ծ䎂㋉腊㖈♧㹁玐䏞副䌐⸔莞綕孞盗汁䮜Ⲹ鲽孞㋉氿朐կ㸐又⚺銳僽㖈傈䌢⥂⨴⚥鸑鵂让Ⱞㄎエ

麤綕鍒鲽䗎ㅢ㍿ծ孞㋉瘝氿朐䌐⸔➃又絶䭯ㄎエ麤涸⨴䐀朐䙖կ 

姺ㅢ䎂㋉碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟껷⯓僽に㉰ծ〳䖉㔔瘝⚥卛䚍ꞏㅢ蚋կ㸐腊剣佪䫈ⵖㅢ

㍿导㼘告Ɤ劍痰鵂ꆀ⢪欽吐㼋荝䧭洶䚍鵮〳腊䒸饰ㄎエ䫈ⵖ瘝⚚ꅾた卓կ⢾㥵♧❈♶岁㉁㹻⚹✫㟞

䔂姺ㅢ佪卓幑⸈〳䖉㔔嶊餩罏㖈♶濼䞔涸䞔ⲃ♴Ɤ劍剪欽た魧⡤㼆Ⱖ❡欰⣜饆㼆⨴䐀⽭㹲匧㣐կⰦ

妃僽孽蘡焦孽蘡焦〳⟄剣佪莞䓎佅孞盗䎂徾聝饰奉䎂㋉涸⡲欽կ搬罜ꬋ岁幑⸈孽蘡焦〳腊吐㔔⵫ꆀ

♶ⲥ烁罜䒸〄䜌䗱ծピ属ծ䗱䖒㣟䌢瘝♶葻导䎾կ 

䫒굥弪ծ姺ㅢ䎂㋉ծ鍒掚ꞏ汥碫鵵犜蚋暟唬崵倰岁⚺銳⿬罌㕂㹻㽷〄䋒涸굹ㅷ邉埋唬낉倰岁շ껏俱ծ

蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊ざ暟涸崵㹁 BJS201714ոծշ껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥㼆⛩ꃀ孽㛇ꂛ

瘝 59 猫⻊ざ暟涸崵 BJS201713ոㄤ㔙⡤叻ⲥ T/GITU 012ˋ2021շⲫ蘡⚥ 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸崵㹁 

巊湱蒀靶-⚮翫餘靶岁ո鵯❈倰岁⚺銳⚹ LCMSMS 岁կ劥畎宨䚪✫鿈ⴔ姼碫ꬋ岁幑⸈蚋暟涸䎾欽倰呩⣘

湱Ⱒ唬崵➃プ⿬罌կ  



 

76 
 

LCMSMS崵㹁껏俱⚥✳孮㽲叜瘝18猫䫒굥弪碫蚋暟 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫䘯鸟崵㹁껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊
ざ暟涸倰岁կ18 猫⻊ざ暟涸吥ⲥ刼絁涸湱Ⱒ禹侨 r 㖲㣐✵ 0.999㖈湱䎾叻刼薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩ぐ崽
䏞挿涸ⲥ烁䏞㖈 90.9%~111.8%⛓ꢂկ珘㹁䚍罌㻋⚥18 猫⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔ
ⵆ㖈 0.020%~0.086%⛓ꢂㄤ 0.29%~2.71%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ呋ㅷ⸈叻㔐佐桧㖈 82.88%~109.87%⛓
ꢂ⟉㐼唬ⴀꣳ㖈 0.18~3.25 ng/mL ⛓ꢂկ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉ ꬋ⻘⡤碫䫒拧蚋 ⥂⨴굹ㅷ 蘡〽 
 

ꬋ⻘⡤碫䫒拧蚋鸑鵂䫈ⵖ梠蝶ざꃍず䊨ꃍ꣖倗蔄欰㔋掜ꃑ鲮⻊⚹⵸⴩艑稇➢罜鴪奉鍒掚ծꞏ汥ծ䫒拧ծ
䫒굥弪ծ佖㊤聝聘ㄤⰢ蒜⸆腊瘝⡲欽կꬋ⻘⡤碫䫒拧蚋僽♧碫䎛岌涸蚋暟Ⱖ⚥鳅䌢⢪欽涸剣蟼兜欰ծ㤵尪
兜獓ծ蓷♶蓷ծ⣜䩯䏞ꃑծꬋ兜䬘㸺瘝կ鵯❈蚋暟㣐㢴⚹ꃑ䚍絕匬蕯⢪欽♶䔲痰Ɤ傞ꢂ鵂䏞⢪欽吐❡欰⚚
ꅾ嫫ⶰ⡲欽㥵䒸饰嶊⻊麤弯毹ծ胄嫫䚍ㄤ䕧ㆇ過巊禹絡⸆腊瘝꡼곿կ剣䫣麤獦♶岁㉁餙ぢ⥂⨴굹ㅷ⿺湱
Ⱒⵖㅷ⚥ꬋ岁幑⸈霪碫蚋暟⟄鴪奉Ⱖ㹒獦涸佪卓կꬋ岁幑⸈霪碫蚋暟涸굹ㅷ剣㼆➃⡤❡欰嫫ⶰ⡲欽涸굥ꤗ
䕧ㆇ➃⡤⨴䐀կ㔔姼䒊用⥂⨴굹ㅷ⚥ꬋ⻘⡤碫䫒拧蚋ⲥ烁涸唬崵倰岁剣满ꅾ銳䠑⛐կ 

劥俒⿬罌 BJS 201714շ껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊ざ暟涸崵㹁ոꅷ欽䀙峸♲ꅾ㔋匧
勍巊餘翫欽⟉䒊用崵㹁껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊ざ暟涸崵㹁ⴔ區倰岁⚹湱Ⱒ➢⚌➃プ
⿬罌⢪欽կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

ꅷ欽䀙峸넞佪巊湱蒀靶 LC-30 AD ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

蒀  靶  叙 Shim-pack GIST2.1×100 mm2μm C18P/N227-30001-04䀙峸副
嵳㹊낉㐼勞剣ꣳⰖ尽 

崨  ⸓  湱 A-ゎ0.05 %歌ꃑ涸2 mmol/L ⛩ꃑꜽ很巊B-⛩臟 
崨     鸟 0.3 mL/min 叙    庛 35 ˫ 
鵳 呋 ⡤ 獤 2 µL 峤 膴 倰 䒭 唑䏞峤膴B ⴲ㨤5%錛邍1 

邍 1  唑䏞峤膴玐䎸 

Time(min) Module Command ValueB% 

0.00 Pumps Pump B Conc. 5 
1.00 Pumps Pump B Conc. 5 

11.00 Pumps Pump B Conc. 95 
13.00 Pumps Pump B Conc. 95 
14.00 Pumps Pump B Conc. 5 
16.00 Pumps Pump B Conc. 5 

 

禹 絡 䱽 ⵖ 㐼 CBM-20A  荈 ⸓ 鵳 呋 㐼 SIL-30AC  
鳕 巊 岹 LC-30AD  餘 靶 ⟉ LCMS-8050 
叙 庛 盲 CTO-30AC 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 
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餘靶勵⟝ 
猌 㶩 彂 ESI+/- D L 庛 䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈ 掚 莲 㗌 庛 䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
䱹 〡 歏 ⾓ 4 kV   

邍 2. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre CE(V) Q3 Pre Bais(V) 

1 ✳孮㽲叜 22494-42-4 249.00 
205.10* 12.0 21.0 10.0 
157.10 17.0 32.0 17.0 

2 繠峫僓䐀 71125-38-7 352.05 
115.10* -10.0 -21.0 -10.0 
141.00 -24.0 -21.0 -26.0 

3 莞卌ꃑ 38194-50-2 357.10 
233.20* -13.0 -49.0 -14.0 
340.00 -18.0 -21.0 -22.0 

4 ぼ縄僓䐀 36322-90-4 332.05 
121.10* -23.0 -24.0 -23.0 
164.10 -12.0 -17.0 -15.0 

5 ꃲ守蓷ꃑ 89796-99-6 354.00 
214.05* -10.0 -44.0 -13.0 
250.15 -10.0 -16.0 -10.0 

6 餍霿ꂾ 5003-48-5 314.10 
121.00* -16.0 -16.0 -10.0 
272.10 -16.0 -9.0 -17.0 

7 ⣜䩯罌僓 202409-33-4 359.00 
280.00* -10.0 -31.0 -28.0 
252.10 -18.0 -51.0 -26.0 

8 蟼兜欰 22204-53-1 228.95 
169.30* 11.0 30.0 10.0 
170.30 25.0 16.0 30.0 

9 蓷䋒蓷 36330-85-5 255.10 
237.10* -30.0 -12.0 -29.0 
181.20 -19.0 -25.0 -16.0 

10 㤵尪兜獓 21256-18-8 294.10 
103.00* -15.0 -32.0 -18.0 
276.10 -15.0 -17.0 -30.0 

11 㽲繠莞ⵄ 51803-78-2 307.00 
229.10* 30.0 17.0 27.0 
198.10 15.0 28.0 14.0 

12 孮嫱峫蓷 5104-49-4 243.00 
199.10* 29.0 10.0 10.0 
179.10 10.0 13.0 16.0 

13 
⿽守蓷ꃑ

ꛧ 
15307-79-6 296.00 

252.00* 30.0 11.0 29.0 
214.00 15.0 22.0 21.0 

14 ⣜䩯䏞ꃑ 41340-25-4 286.15 
242.10* 14.0 16.0 17.0 
212.20 10.0 25.0 10.0 

15 ゜㆕繠鳟 53-86-1 356.05 
312.10* 26.0 9.0 15.0 
297.10 10.0 19.0 30.0 

16 蟼♨繠ꂼ 42924-53-8 229.10 
171.10* -16.0 -16.0 -15.0 
128.10 -27.0 -38.0 -25.0 

17 ꬋ兜䬘㸺 30748-29-9 321.15 
253.10* -23.0 -16.0 -26.0 
265.10 -12.0 -17.0 -11.0 

18 㝱勻僓䋒 169590-42-5 382.10 
362.10* -11.0 -29.0 -29.0 
282.00 -14.0 -38.0 -17.0 

*邍爙㹁ꆀ猌㶩 

 



 

78 
 

1.3 幊ざ叻ⲥ很巊ꂁⵖ 
叻ⲥ⪰㢊巊1.0 mg/mLⲥ烁獦》 10.0 mg 叻ⲥㅷ荛 10 mL 㺂ꆀ櫕⚥⸈Ⰶ 10 mL 歌ꃫ很鍒㹁㺂

䶔⺣ⵖ䧭崽䏞⚹ 1.0 mg/mL 涸叻ⲥ⪰㢊巊-20 ˫⥂㶸剣佪劍 3 ⚡剢կ 
幊ざ叻ⲥ禹⴩䊨⡲很巊》ぐ叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥欽歌ꃫ獺ꅺ鷶紩獺ꅺꂁⵖ䧭崽

䏞ⴔⵆ⚹ 1ծ2ծ4ծ10ծ20ծ40ծ100ծ200ծ400 ng/mL 叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
ⲥ烁獦》 1.0 g 蘡〽✵ 25 mL 㺂ꆀ櫕⚥⸈Ⰶ 20 mL 歌ꃫ-宐很巊4+1䶔⺣馄㡮 30 minⲇ⽲荛

㹔庛た欽歌ꃫ-宐很巊4+1㹁㺂荛ⵠ䏞幊⺣꫽縨 10 minⲥ烁エ》 2 mL 副幡巊荛 10 mL 㺂ꆀ櫕⚥
欽歌ꃫ-宐很巊4+1㹁㺂荛ⵠ䏞幊⺣絑 0.22 μm 䗎㶰応芘鵂応応巊⡲⚹䖉崵很巊䎇✵ 4 ˫勵⟝
♴ 24 㼭傞ⰻ模䧭唬崵կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
幊ざ叻ⲥ很巊涸蒀靶㕃㥵㕃1䨾爙կ 

  
 

   
     ✳孮㽲叜    繠峫僓䐀      莞卌ꃑ 

   
    ぼ縄僓䐀       ꃲ守蓷ꃑ       餍霿ꂾ 

保留时间  (min) 
6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6

6.00e4Q 249.00>205.10 (-)

保留时间  (min) 
8.00 8.25 8.50 8.75 9.00

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

1.01e5Q 352.05>115.10 (+)

保留时间  (min) 
7.75 8.00 8.25 8.50 8.75

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.93e5Q 357.10>233.20 (+)

保留时间  (min) 
7.00 7.25 7.50 7.75 8.00

0.0e0

5.0e4

1.0e5

1.5e5

1.45e5Q 332.05>121.10 (+)

保留时间  (min) 
7.00 7.25 7.50 7.75 8.00

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

6.85e4Q 354.00>214.05 (+)

保留时间  (min) 
8.50 8.75 9.00 9.25 9.50

0.0e0

2.0e4

4.0e4

6.0e4

9.85e4Q 314.10>121.00 (+)

保留时间  (min) 
7.00 7.25 7.50 7.75 8.00

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4
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     ⣜䩯罌僓       蟼兜欰     蓷䋒蓷 

   
   㤵尪兜獓     㽲繠莞ⵄ       孮嫱峫蓷 

   
      ⿽守蓷ꃑꛧ      ⣜䩯䏞ꃑ     ゜㆕繠鳟 

   
      蟼♨繠ꂼ      ꬋ兜䬘㸺     㝱勻僓䋒 

 

㕃 1. 18 猫⻊ざ暟 MRM 蒀靶㕃20 ng/mL 

2.2 絁䚍薴㔵 
⣜研叻ⲥ㼜1.3⚥ꂁⵖ涸叻ⲥ很巊䭽1.2勵⟝鵳遤崵霚⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻㢪叻岁

䬾ざ䊨⡲刼絁鿈ⴔ⻊ざ暟吥ⲥ刼絁錛㕃2կぐ崽䏞挿絁䚍㔐䔱涸ⲥ烁䏞ծ湱Ⱒ禹侨rծ⟉㐼唬ⴀꣳ呏研絁
䚍剒⡛崽䏞挿雦皾ASTM岁S/N=3錛邍3կ絕卓儑爙ぐ⻊ざ暟㖈湱䎾絁䚍薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ
禹侨r鿪㣐✵0.999ⲥ烁䏞㖈90.9%~111.8%⛓ꢂ⟉㐼唬ⴀꣳ㖈0.18~3.25 ng/mL⛓ꢂ忘駈湱Ⱒ崵霚銳宠կ 

5.09e5Q 359.00>280.00 (+)

保留时间  (min) 
6.25 6.50 6.75 7.00 7.25

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

8.81e3Q 228.95>169.30 (-)

保留时间  (min) 
7.50 7.75 8.00 8.25 8.50

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

6.31e4Q 255.10>237.10 (+)

保留时间  (min) 
7.75 8.00 8.25 8.50 8.75

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

4.64e5Q 294.10>103.00 (+)

保留时间  (min) 
8.25 8.50 8.75 9.00 9.25

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

6.64e4Q 307.00>229.10 (-)

保留时间  (min) 
8.00 8.25 8.50 8.75 9.00 9.25

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

2.02e4Q 243.00>199.10 (-)

保留时间  (min) 
8.25 8.50 8.75 9.00 9.25

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

6.76e4Q 296.00>252.00 (-)

保留时间  (min) 
8.50 8.75 9.00 9.25 9.50

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

6.51e4Q 286.15>242.10 (-)

保留时间  (min) 
8.25 8.50 8.75 9.00 9.25 9.50

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

6.90e4Q 356.05>312.10 (-)

保留时间  (min) 
8.50 8.75 9.00 9.25 9.50 9.75

0.0e0

2.0e4

4.0e4

6.0e4

3.80e4Q 229.10>171.10 (+)

保留时间  (min) 
8.50 8.75 9.00 9.25 9.50

0.0e0

1.0e4

2.0e4

3.0e4

1.79e5Q 321.15>253.10 (+)

保留时间  (min) 
9.00 9.25 9.50 9.75 10.00

0.0e0

5.0e4

1.0e5

1.5e5

3.63e4Q 382.10>362.10 (+)

保留时间  (min) 
9.00 9.25 9.50 9.75 10.00

0.0e0

1.0e4

2.0e4

3.0e4
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✳孮㽲叜 ぼ縄僓䐀 ⣜䩯罌僓 

   
㤵尪兜獓 㽲繠莞ⵄ ⣜䩯䏞ꃑ 

㕃 2. 鿈ⴔ⻊ざ暟吥ⲥ刼絁 
邍 3. 18 猫⻊ざ暟吥ⲥ刼絁⥌䜂 

No. ⻊ざ暟ぜ獦 
⥂殆傞ꢂ 

(min) 
絁䚍薴㔵 (ppb) 湱Ⱒ禹侨 r ⲥ烁䏞(%) 

⟉㐼唬ⴀꣳ
(ng/mL) 

1 ✳孮㽲叜 8.422 1~200 0.9999 99.3~102.9 0.25 

2 繠峫僓䐀 8.264 4~400 0.9999 94.2~111.8 0.85 

3 莞卌ꃑ 7.507 1~400 0.9998 90.9~102.3 0.21 

4 ぼ縄僓䐀 7.563 1~200 0.9999 93.9~101.1 0.25 

5 ꃲ守蓷ꃑ 8.988 2~400 0.9998 96.2~102.9 0.52 
6 餍霿ꂾ 7.58 1~200 0.9999 92.9~101.4 0.26 
7 ⣜䩯罌僓 6.773 1~200 0.9999 98.9~102.1 0.35 
8 蟼兜欰 8.125 4~200 0.9999 98.8~106.1 0.93 
9 蓷䋒蓷 8.272 4~200 0.9998 97.9~107.0 1.05 

10 㤵尪兜獓 8.699 1~200 0.9999 93.3~110.3 0.18 
11 㽲繠莞ⵄ 8.66 4~400 0.9999 98.1~101.6 1.28 
12 孮嫱峫蓷 8.87 10~400 0.9998 91.7~105.0 3.25 
13 ⿽守蓷ꃑꛧ 9.133 4~400 0.9999 98.2~107.9 1.54 
14 ⣜䩯䏞ꃑ 8.871 4~400 0.9996 92.3~110.3 1.22 

15 ゜㆕繠鳟 9.104 4~400 0.9999 97.4~101.9 0.85 

16 蟼♨繠ꂼ 9.115 10~400 0.9998 91.2~104.8 2.85 
17 ꬋ兜䬘㸺 9.45 4~400 0.9997 91.7~103.7 0.80 
18 㝱勻僓䋒 9.406 4~400 0.9999 96.1~109.9 1.25 

2.3 礵㺙䏞㹊낉 
ꂁⵖ♶ず崽䏞涸幊ざ叻ⲥ很巊⣜妃鵳呋嫦⚡崽䏞䎂遤崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞կ絕卓儑爙18

猫⻊ざ暟㖈ぐ崽䏞♴涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.020%~0.086%ㄤ 0.29%~2.71%⛓ꢂ⟉
㐼礵㺙䏞葻㥩崵㹁絕卓㥵㕃 3-4 䨾爙կ 

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

6.0e6 二氟尼柳
y = 29165.74x + 16292.00
R² = 0.9999993    R = 0.9999996

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7
吡罗昔康
y = 61131.90x + 33593.20
R² = 0.9999918    R = 0.9999959

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

3.0e7

3.5e7

4.0e7
依托考昔
y = 199072.2x - 16185.23
R² = 0.9999882    R = 0.9999941

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 50 100 150 200

面积

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

3.0e7 奥沙普秦
y = 143682.6x + 115613.2
R² = 0.9998947    R = 0.9999473

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 100 200 300 400

面积

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

6.0e6

7.0e6

8.0e6

9.0e6
尼美舒利
y = 22429.31x + 21986.71
R² = 0.9999994    R = 0.9999997

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度 (ppb)
0 100 200 300 400

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

1.4e7

1.6e7

1.8e7 依托度酸
y = 45131.58x - 328176.0
R² = 0.9992057    R = 0.9996028

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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㕃 3. ⥂殆傞ꢂꅾ㢕䚍絕卓(n=6) 

 

 
㕃 4. 油꬗獤ꅾ㢕䚍絕卓(n=6) 

2.4 ⸈叻㔐佐桧崵霚 

》蘡〽呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀ✳孮㽲叜瘝 18 猫⻊ざ暟⸈Ⰶ♧㹁崽䏞涸幊ざ叻ⲥ䊨⡲很巊
䭽撑 1.4 ⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊 3 ⼝呋ㅷⰦ⚥呋ㅷ劥䏀劢唬ⴀㄤ⸈叻呋涸蒀靶㕃ⴔⵆ
錛♴㕃 5 ㄤ 6կ⸈叻㔐佐桧崵霚絕卓儑爙18 猫⻊ざ暟涸呋ㅷ⸈叻㔐佐桧㖈 82.88%~109.87%⛓ꢂ忘駈
叻ⲥ崵霚銳宠կ 

 
㕃 5. 瑟涯呋ㅷ MRM 蒀靶㕃 

 

㕃 6. 5 μg/g 呋ㅷ⸈叻呋涸 MRM 蒀靶㕃 

保留时间  (min) 
6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

7.0e4

保留时间  (min) 
6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0 9.2 9.4 9.6 9.8

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.0e5

8.0e5

9.0e5

RSD % 

RSD % 
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㕃 7. ⸈叻㔐佐桧絕卓n=3 

2.5 兰腊獤ⴔ鲱⟝涸⢪欽 
     劥妃㹊낉鵂玐⢪欽✫䀙峸 Peakintelligence 兰腊獤ⴔ⸆腊կ㥵㕃 8.1 ㄤ 8.2 䨾爙㼆✵劢唬ⴀ涸⻊ざ
暟吗絡涸獤ⴔ倰䒭➠吐㼆㐾갉鵳遤獤ⴔ꨽銳㹊낉➃プ䩛⸓》嶊霪呋ㅷ獤ⴔ罜兰腊獤ⴔ倰䒭夹倗姻烁♶
鵳遤獤ⴔկ兰腊獤ⴔ偽꨽霃縨⟣⡦⿬侨鳅吗絡獤ⴔ倰䒭刿⸈姻烁涸㼆呋ㅷ鵳遤獤ⴔⲸ㼱㹊낉➃プꅾ㢕吥
姻獤ⴔ涸妃侨䲿넞䊨⡲佪桧կ 

                 

㕃 8.1. 吗絡獤ⴔ倰䒭 

               

㕃 8.2. 兰腊獤ⴔ倰䒭 

3絕雿 
劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝 18 猫⻊ざ暟涸崵㹁倰岁կ

㖈湱䎾叻刼薴㔵ⰻぐ⻊ざ暟涸湱Ⱒ禹侨㖲㖈 0.999 ⟄副կ㖈ⴔ區礵㺙䏞副ぐ⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤
涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.020%~0.086%⛓ꢂㄤ 0.29%~2.71%⛓ꢂ⸈叻㔐佐桧㖈 82.88%~109.87%⛓ꢂ
⟉㐼唬ⴀꣳ㖈 0.18~3.25 ng/mL ⛓ꢂ忘駈倰岁唬崵ꣳ銳宠〳欽✵껏俱ծ蘡〽⿺湱Ⱒⵖㅷ⚥✳孮㽲叜瘝
18 猫⻊ざ暟涸㹁䚍㹁ꆀ唬崵կ  

1.99e2Q 228.95>169.30 (-)

7.4 7.6 7.8 8.0 8.2 8.4 8.6

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

5.0e2

6.0e2

7.0e2

8.0e2

1.99e2Q 228.95>169.30 (-)

7.4 7.6 7.8 8.0 8.2 8.4 8.6

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

5.0e2

6.0e2

7.0e2

8.0e2

⸈叻㔐佐桧 % 
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LCMSMSⴔ區ⲫ蘡⚥に㉰瘝22猫姺ㅢ䎂㋉蚋暟 
䶰 銳劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶翫欽䒊用✫ⲫ蘡猫 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸
ⴔ區倰岁կ⿬罌㔙⡤叻ⲥ T/GITU 012021շⲫ蘡⚥ 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸崵㹁 巊湱蒀靶-⚮翫餘靶岁ո
霪倰岁ⴔ區傞ꢂ⚹ 10 minꅷ欽㢪叻岁㹁ꆀ⻊ざ暟絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖈 0.995 ⟄副կ⡛ծ⚥ծ
넞♲⚡崽䏞宐䎂⸈叻㔐佐桧⿺ꅾ㢕䚍罌㻋Ⱖ絕卓儑爙ぐ絆ⴔ㔐佐桧㖈 82.3% ~ 117.6%⛓ꢂ湱㼆叻ⲥ
⨊䊵㖈 0.67%~ 9.10%⛓ꢂ倰岁ⲥ烁〳ꬑկ 

Ⱒꝶ霒LCMSMS  ⲫ蘡   ꬋ岁幑⸈ 
 

ⲫ蘡饰彂✵⚥㕂䀿⽂㖑⼓僽䀿⽂➃字呏研䔲㖑涸孞⦫ծ宐㕼暵䖄㖈Ɤ劍곫꣈氬氻♸⥂⨴涸鵂玐⚥
⟄⚥⼕Ⱞ欰椚雿⚹䭷㼋⟄⚥虊蚋⚹⾲俱굹欽ծ䚪絕ⴀ涸♧猫Ⱘ剣幡掚鍒嫫ծ欰峸姺庮ծ牙抠ꤑ弪瘝⸆佪
吲ꥥ满➃又傈䌢欰崞涸껏俱ս1վկ2006䎃5剢20傈ⲫ蘡Ⰶ鷥痦♧䪠㕂㹻紩ꬋ暟餘俒⻊麰❡ぜ䔶կ 

Ɤ劍⟄勻⫸ⲫ蘡鵯碫♶ゎ剣⻊㷖蚋暟䧭ⴔ涸굹ㅷ痰⥂⨴ㅷ歋✵ⰦⰨ㢊涸暵㹁⸆佪ㄤⶰ⡲欽㼭涸暵挿
♧湬帿「➃又涸㋐昶ㄤ⥌饆կ告鵛䎃勻♧❈♶岁ⴔ㶩⚹✫剒宠鸟佪涸⧺韌㖈Ⱖ⚥乲荈ꬋ岁幑⸈⸆
佪湱⡃涸⻊㷖蚋暟⟄靐》凐ⵄ絛⢪欽罏涸⨴䐀䌄勻悶㖈涸⽭㹲կ 

劥俒⣜研㔙⡤叻ⲥT/GITU 012ˋ2021շⲫ蘡⚥22猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸崵㹁 巊湱蒀靶-⚮翫餘靶岁ո
ⵄ欽䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶翫欽䒊用♧猫皍⤑ծ䘯鸟ծⲥ烁涸ⴔ區倰岁⣘湱Ⱒ➃プ⿬罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-8060NX 馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽⟉Ⱘ⡤ꂁ縨⚹ 

鳕 巊 岹 : LC-40B X3 禹 絡 䱽 ⵖ 㐼 : CBM-40 
荈 ⸓ 鵳 呋 㐼 : SIL-40C X3 ♲ꅾ㔋匧勍餘靶⟉ :LCMS-8060NX 
叙 庛 盲 : CTO-40C  
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.114; LabSolutions Insight Ver. 3.84 

1.2 ⴔ區勵⟝巊湱蒀靶勵⟝ 
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尽P/N: 227-30807-02) 
崨  ⸓  湱 A 湱-0.1%歌ꃑ宐B 湱-0.1%歌ꃑ⛩臟 
崨     鸟 0.4 mL/min 
鵳 呋 ⡤ 獤 3 µL 叙   庛 30˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹10%峤膴玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
4.00 Pumps B.Conc 50 
6.00 Pumps B.Conc 90 
7.00 Pumps B.Conc 90 
7.10 Pumps B.Conc 10 

10.00 Controller Stop  
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餘靶勵⟝ 
猌  㶩  彂 ESI+/ ESI- ⸈掚莲㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min DL   庛   䏞 150˫ 
⸈ 掚 孞 崨 鸟 20.0 L/min 䱹 〡 庛 䏞 380˫ 
䎁 醋 孞 崨 鸟 5.0 L/min ㌂ ꨺ ꛏ 呕 縨 +3 
M R M ⿬ 侨 錛邍 2 䱹 〡 歏 ⾓ 1kV(+), -3kV(-) 

 
邍 2. MRM ⿬侨 

No. ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 に㉰ 57-27-2 286.20 
201.20* -21 -39 -17 
152.20 -22 -55 -28 

2 〳䖉㔔 76-57-3 300.20 
215.25* -21 -42 -16 
165.20 -21 -42 -16 

3 裥䊼㔔 115-37-7 312.25 
58.20* -12 -16 -17 
251.20 -12 -27 -17 

4 緖磳焦 58-74-2 340.25 
324.25* -13 -38 -17 
202.30 -13 -27 -21 

5 齡〳♨ 912-60-7 414.20 
220.25* -11 -45 -21 
353.20 -11 -25 -24 

6 繿⛩蘡焦 519-37-9 225.20 
181.20* -27 -11 -29 
124.15 -10 -27 -21 

7 ⯘⠡暵縄 37148-27-9 277.10 
203.15* -12 -28 -23 
259.20 -20 -10 -18 

8 ✳蝶⚋㍟ 13754-56-8 317.20 
86.20* -23 -42 -29 
272.20 -22 -21 -18 

9 棴䋒暵縄 81732-65-2 368.30 
294.30* -10 -14 -21 
312.30 -10 -14 -21 

10 徃䊹倝 3572-43-8 377.05 
114.25* -17 -45 -15 
264.00 -28 -29 -18 

11 ꣚㣼꩓稇 83905-01-5 749.60 
591.40* -20 -42 -21 
158.20 -20 -39 -10 

12 縄紤꩓稇 80214-83-1 837.60 
158.20* -20 -38 -22 
679.40 -20 -21 -26 

13 守⚋齡卌 3811-25-4 214.20 
154.15* -10 -25 -22 
196.20 -10 -13 -20 

14 ✳繿蘡焦 479-18-5 255.20 
181.20* -18 -37 -17 
124.15 -11 -30 -23 

15 〸繠尪蓷 125-71-3 272.25 
215.25* -20 -27 -14 
171.20 -25 -37 -17 

16 薅䎇ㆆ卌 2156-27-6 310.30 
126.25* -12 -35 -15 

91.20 -14 -39 -17 

17 尪繠暵縄 89365-50-4 416.35 
398.35* -10 -22 -16 
380.35 -10 -19 -27 
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18 暵姿➭卌 23031-25-6 226.20 
152.20* -16 -31 -20 
125.20 -10 -24 -23 

19 ꣚尽⼐卌 a 50-78-2 137.15 
93.00* 13 28 10 
65.05 13 28 10 

20 尪♨腂ꃫ 18559-94-9 240.35 
148.25* -17 -14 -30 
166.25 -17 -14 -30 

21 ⛩ꃀ⼱脪孽ꃑ 616-91-1 164.20 
122.20* -11 -20 -13 

59.20 -11 -33 -10 

22 㼆⛩ꃀ孽㛇ꂛ 103-90-2 152.15 
110.20* -11 -31 -11 

93.20 -11 -23 -17 

岤*邍爙㹁ꆀ猌㶩 
a ꣚尽⼐卌㖈猌㶩彂ⰻ넞庛♴ⴔ鍒⚹宐勿ꃑ 

1.3 叻ⲥ很巊ꂁⵖ 
叻ⲥ⪰㢊很巊ꂁⵖ1 mg/mL礵㺙獦》鷓ꆀ涸繿⛩蘡焦ծ暵䋒➭卌ծ尪♨腂ꃫծ⯘⠡暵縄ծ渮ꃑ✳

蝶⚋㍟ծ渮ꃑ棴䋒暵縄ծ徃䊹倝ծ꣚㣼꩓稇ծ縄紤꩓稇ծ㼆⛩ꃀ孽㛇ꂛծ⛩ꃀ⼱脪孽ꃑծ꣚尽⼐卌ծ守⚋齡
卌ծ✳繿⚋蘡焦ծ〸繠尪蓷ծ薅䎇ㆆ卌ծ尪繠暵縄叻ⲥ暟餘ⴔⵆ縨✵ 10 mL 㺂ꆀ櫕⚥欽歌ꃫ很鍒䶔⺣կ 

22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟幊ざ叻ⲥ䊨⡲很巊エ》鷓ꆀ涸叻ⲥ⪰㢊很巊呏研㹊꣢꨽銳欽 10歌ꃫ宐
ゎ 0.1%歌ꃑꂁⵖ䧭♶ず崽䏞涸幊ざ叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚 
獦》 1.0 g 巊⡤ⲫ蘡霚呋礵烁荛 0.01 g✵ 50 mL 㺂ꆀ櫕⚥欽 10歌ꃫ宐ゎ 0.1歌ꃑ獺ꅺ

㹁㺂䶔⺣馄㡮䲿》 20 min8 000 鲮/min 猌䗱 3 min鵂剣劼応芘た副劼㢊欽կ 

2絕卓♸雭雿 
2.1 蒀靶㕃  

呏研 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟餘涸⥌尼䔂䏞㼜湡叻暟鵳遤ⴔ絆䎇ꂁⵖ幊ざ叻ⲥ䊨⡲很巊կ22 猫姺
ㅢ䎂㋉ꬋ岁幑⸈暟餘涸叻ⲥ很巊蒀靶㕃㥵㕃 1 䨾爙կ 

 
㕃 1. 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸蒀靶㕃崽䏞⚹ 1 ng/mL~10 ng/mL 

2.2 吥ⲥ刼絁  
欽 10%歌ꃫ宐很巊ゎ 0.1%歌ꃑ㼜 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟餘䭽鷶紩獺ꅺ涸倰岁⣜妃獺ꅺ䖤

1.36e422:162.20>84.05(-)

RT (min)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6

2.0e6
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奉♧禹⴩♶ず崽䏞涸幊ざ叻ⲥ䊨⡲很巊կ副劼ⴔ區た⟄ぐ湡叻暟涸⸈叻崽䏞⚹埇㗂叻湡叻暟油꬗獤⚹紷
㗂叻⟄㢪叻岁絚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 3կ 

邍 3. 吥ⲥ刼絁 

䎸尼 ⻊ざ暟 
⥂殆傞ꢂ

/min 
絁䚍薴㔵

ng/L 
吥ⲥ刼絁倰玐 

湱Ⱒ禹侨 
r 

礵烁䏞 
% 

1 に㉰ 1.377 0.5-100 y = 133983.2x - 14608.56 0.9988 93.60~105.63 
2 〳䖉㔔 2.118 0.5-100 y = 117356.1x + 3524.793 0.9987 93.02~106.40 
3 裥䊼㔔 3.278 0.2-40 y = 500354.5x - 23118.25 0.9994 95.96~104.00 
4 緖磳焦 3.634 0.1-20 y = 1477045x - 62687.66 0.9997 90.03~101.18 
5 齡〳♨ 3.652 0.1-20 y = 1491420x + 43.18483 0.9986 91.23~104.37 
6 繿⛩蘡焦 2.127 0.2-40 y = 265549.9x - 12644.35 0.9993 96.88~105.45 
7 ⯘⠡暵縄 3.192 0.1-20 y = 1703125x + 46816.72 0.9990 96.67~110.41 
8 ✳蝶⚋㍟ 3.448 0.1-20 y = 1313235x - 15073.26 0.9992 94.49~103.37 
9 棴䋒暵縄 3.362 0.1-20 y = 1612156x - 44044.19 0.9989 95.24~106.37 

10 徃䊹倝 4.541 0.1-20 y = 1300239x - 15581.50 0.9982 90.59~106.65 
11 ꣚㣼꩓稇 3.168 0.5-100 y = 120628.1x - 35659.47 0.9994 95.61~106.18 
12 縄紤꩓稇 4.75 0.5-100 y = 111408.9x - 20675.51 0.9996 84.50~120.88 
13 守⚋齡卌 2.791 0.1-20 y = 1665131x - 30408.39 0.9987 94.41~106.05 
14 ✳繿蘡焦 1.953 0.1-20 y = 479236.7 - 18503.35 0.9994 93.51~116.02 
15 〸繠尪蓷 4.005 0.2-40 y = 1160994x - 83136.41 0.9959 90.14~108.10 
16 薅䎇ㆆ卌 5.017 0.1-20 y = 2009798x - 49165.17 0.9987 96.04~108.72 
17 尪繠暵縄 4.733 0.2-40 y = 320607.3x - 21680.57 0.9983 90.55~105.00 
18 暵姿➭卌 1.538 0.2-40 y = 1327493x - 55521.25 0.9996 95.25~101.34 
19 ꣚尽⼐卌 3.79 1.0-200 y = 17364.66x + 527.5368 0.9988 94.13~106.19 
20 尪♨腂ꃫ 1.508 0.1-20 y = 1155926x - 15252.26 0.9995 96.11~102.74 
21 ⛩ꃀ⼱脪孽ꃑ 1.377 1.0-200 y = 32382.22x - 6397.998 0.9994 95.52~103.99 
22 㼆⛩ꃀ孽㛇ꂛ 2.066 0.2-40 y = 347561.0x + 651.3470 0.9992 93.64~103.84 

2.3 抳併䏞 
㼜吥ⲥ刼絁幊ざ叻ⲥ䊨⡲很巊獺ꅺ荛唬ⴀꣳ꣡鵛22 猫姺ㅢ䎂㋉ꬋ岁幑⸈暟餘㖈唬ⴀꣳ꣡鵛涸蒀靶㕃

㥵㕃 2 䨾爙կ 

   
に㉰0.1 ng/mL 〳䖉㔔0.1 ng/mL 裥䊼㔔0.04 ng/mL 

2.93e3Q 286.20>201.20 (+)
SN=17.28

0.5 1.0 1.5 2.0
0.0e0

1.0e3

2.0e3

4.26e3Q 300.20>215.25 (+)
SN=21.29

1.5 2.0 2.5
0.0e0

2.0e3

4.0e3

4.98e3Q 312.25>58.20 (+)
SN=29.99

2.5 3.0 3.5 4.0
0.0e0

2.0e3

4.0e3
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緖磳焦0.02 ng/mL 齡〳♨0.02 ng/mL 繿⛩蘡焦0.04 ng/mL 

   
⯘⠡暵縄0.02 ng/mL ✳蝶⚋㍟0.02 ng/mL 俤䋒暵縄0.02 ng/mL 

徃䊹倝0.02 ng/mL ꣚㣼꩓0.1 ng/mL 縄紤꩓0.1 ng/mL 

   
守⚋齡卌0.02 ng/mL ✳繿蘡焦0.02 ng/mL 〸繠尪蓷0.04 ng/mL 

   
薅䎇ㆆ卌0.02 ng/mL 尪繠暵縄0.04 ng/mL 暵姿➭卌0.04 ng/mL 

 

5.92e3Q 340.25>324.25 (+)
SN=30.28

3.0 3.5 4.0 4.5
0.0e0

2.0e3

4.0e3

8.28e3Q 414.20>220.25 (+)
SN=63.91

3.0 3.5 4.0 4.5
0.0e0

2.5e3

5.0e3

7.5e3

2.79e3Q 225.20>181.20 (+)
SN=13.71

1.5 2.0 2.5
0.0e0

1.0e3

2.0e3

1.22e4Q 277.10>203.15 (+)
SN=19.33

2.5 3.0 3.5 4.0
0.0e0

5.0e3

1.0e4

7.70e3Q 317.20>86.20 (+)
SN=19.74

2.5 3.0 3.5 4.0
0.0e0

2.0e3

4.0e3

6.0e3

7.60e3Q 368.30>294.30 (+)
SN=49.78

2.5 3.0 3.5 4.0
0.0e0

2.0e3

4.0e3

6.0e3

4.91e3Q 377.05>114.25 (+)
SN=23.66

4.0 4.5 5.0
0.0e0

2.0e3

4.0e3

1.52e3Q 749.60>591.40 (+)
SN=12.56

2.5 3.0 3.5 4.0
0.0e0

5.0e2

1.0e3

1.5e3

1.69e3Q 837.60>158.20 (+)
SN=18.32

4.0 4.5 5.0 5.5
0.0e0

5.0e2

1.0e3

1.5e3

6.25e3Q 214.20>154.15 (+)
SN=15.89

2.0 2.5 3.0 3.5
0.0e0

2.0e3

4.0e3

6.0e3

3.29e3Q 255.20>181.20 (+)
SN=8.48

1.0 1.5 2.0 2.5
0.0e0

1.0e3

2.0e3

3.0e3

6.71e3Q 272.25>215.25 (+)
SN=17.23

3.5 4.0 4.5
0.0e0

2.0e3

4.0e3

6.0e3

5.73e3Q 310.30>126.25 (+)
SN=9.09

4.5 5.0 5.5
0.0e0

2.0e3

4.0e3

2.61e3Q 416.35>398.35 (+)
SN=4.04

4.0 4.5 5.0 5.5
0.0e0

1.0e3

2.0e3

1.13e4Q 226.20>152.20 (+)
SN=43.89

1.0 1.5 2.0
0.0e0

5.0e3

1.0e4



 

88 
 

   
꣚尽⼐卌1 ng/mL 尪♨腂ꃫ0.02 ng/mL ⛩ꃀ⼱脪孽ꃑ0.2 ng/mL 

 

 

 

 㼆⛩ꃀ孽㛇ꂛ0.04 ng/mL  
㕃 2. 22 猫姺ㅢ䎂㋉ꬋ岁幑⸈蚋暟㖈唬ⴀꣳ꣡鵛蒀靶㕃ㄤ⥌㐾嫱 

2.4 ꅾ㢕䚍 
䭽撑1.3姿낢ꂁⵖ⡛ծ⚥ծ넞崽䏞叻ⲥ很巊鵶絯鵳呋6妃罌㻋霪ⴔ區倰岁♴䖉崵暟油꬗獤ㄤ⥂殆傞ꢂ

涸ꅾ㢕䚍կ22猫姺ㅢ䎂㋉ꬋ岁幑⸈暟涸油꬗獤RSD%㖈0.72~6.85%ꢂ⥂殆傞ꢂRSD%㖈0.04~0.48%ꢂ邍
僈倰岁ꅾ㢕䚍葻㥩կ 

邍 4. ꅾ㢕䚍崵霚n=6 

䎸
尼 

⻊ざ暟 
崽䏞 

ng/mL 

⥂殆傞
ꢂ RSD 

% 

油꬗獤
RSD 

% 

崽䏞 
ng/mL 

⥂殆傞
ꢂ RSD 

% 

油꬗獤
RSD 

% 

崽䏞 
ng/mL 

⥂殆傞
ꢂ RSD 

% 

油꬗獤
RSD 

% 
1 に㉰ 1.0 0.33 4.32 10 0.48 1.34 50 0.20 1.41 
2 〳䖉㔔 1.0 0.31 4.46 10 0.23 0.99 50 0.28 1.06 
3 裥䊼㔔 0.4 0.12 2.6 4 0.16 1.85 20 0.11 0.84 
4 緖磳焦 0.2 0.12 3.54 2 0.13 4.14 10 0.08 1.62 
5 齡〳♨ 0.2 0.19 3.45 2 0.14 3.23 10 0.08 0.91 
6 繿⛩蘡焦 0.4 0.26 4.19 4 0.23 2.71 20 0.27 1.79 
7 ⯘⠡暵縄 0.2 0.11 1.71 2 0.18 4.71 10 0.07 1.12 
8 ✳蝶⚋㍟ 0.2 0.19 0.87 2 0.12 3.52 10 0.09 1.37 
9 棴䋒暵縄 0.2 0.13 2.89 2 0.13 1.41 10 0.11 1.23 

10 徃䊹倝 0.2 0.09 3.55 2 0.12 4.82 10 0.06 1.86 
11 ꣚㣼꩓稇 1.0 0.11 4.81 10 0.15 2.63 50 0.10 3.70 
12 縄紤꩓稇 1.0 0.19 4.48 10 0.10 4.98 50 0.04 2.07 
13 守⚋齡卌 0.2 0.14 2.05 2 0.23 1.67 10 0.11 0.48 
14 ✳繿蘡焦 0.2 0.30 4.57 2 0.28 1.11 10 0.32 0.80 
15 〸繠尪蓷 0.4 0.14 0.97 4 0.12 6.57 20 0.06 2.46 
16 薅䎇ㆆ卌 2.0 0.04 1.66 2 0.08 1.71 10 0.04 0.72 
17 尪繠暵縄 0.4 0.12 2.05 4 0.11 2.88 20 0.06 1.02 
18 暵姿➭卌 0.4 0.24 3.34 4 0.49 5.25 20 0.34 1.10 
19 ꣚尽⼐卌 2.0 0.15 3.87 20 0.13 1.12 100 0.06 1.40 
20 尪♨腂ꃫ 0.2 0.26 2.88 2 0.52 2.04 10 0.34 2.27 

2.97e4Q 137.15>93.00 (-)
SN=5.21

3.5 4.0

0.0e0

2.5e3

5.0e3

7.5e3

3.88e4Q 240.35>148.25 (+)
SN=186.06

0.5 1.0 1.5 2.0
0.0e0

1.0e4

2.0e4

3.0e4

7.44e3Q 164.20>122.20 (+)
SN=10.72

0.5 1.0 1.5 2.0
0.0e0

2.0e3

4.0e3

6.0e3

2.54e4Q 152.15>110.20 (+)
SN=23.31

1.5 2.0 2.5
0.0e0

1.0e4

2.0e4
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21 ⛩ꃀ⼱脪孽ꃑ 2.0 0.19 6.85 20 0.33 4.00 100 0.16 1.19 
22 㼆⛩ꃀ孽㛇ꂛ 0.4 0.25 4.05 4 0.23 2.89 20 0.24 1.74 

2.5 ⸈叻㔐佐 
》瑟涯ⲫ蘡呋ㅷ䭽撑 1.4 姿낢⚥ⵖ㢊呋ㅷㄤ⸈叻呋ㅷ⡛⚥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 82.3%~117.6%⛓ꢂ湱㼆叻ⲥ⨊䊵㖈
0.67%~9.10%⛓ꢂկ 

邍 5. 㛇餘⸈叻㹊낉絕卓n=4 
䎸
尼 

⻊ざ暟 
⸈叻崽䏞 

mg/kg 
㔐佐桧 RSD% 

⸈叻崽䏞 
mg/kg 

㔐佐桧 RSD% 
⸈叻崽䏞 

mg/kg 
㔐佐桧 RSD% 

1 に㉰ 0.05 115.1% 3.96 0.25 109.5% 2.43 1.25 98.6% 0.86 
2 〳䖉㔔 0.05 109.7% 2.57 0.25 114.7% 2.09 1.25 109.9% 1.34 
3 裥䊼㔔 0.02 97.6% 3.61 0.10 90.5% 0.60 0.50 115.9% 0.85 
4 緖磳焦 0.01 87.9% 5.54 0.05 82.3% 2.54 0.25 91.4% 0.58 
5 齡〳♨ 0.01 106.2% 3.91 0.05 107.4% 4.68 0.25 109.4% 1.20 
6 繿⛩蘡焦 0.02 96.8% 3.88 0.10 90.7% 1.68 0.50 87.0% 0.67 
7 ⯘⠡暵縄 0.01 113.4% 2.72 0.05 113.0% 2.04 0.25 99.4% 1.48 
8 ✳蝶⚋㍟ 0.01 90.9% 2.33 0.05 91.5% 4.40 0.25 101.8% 0.63 
9 棴䋒暵縄 0.01 116.5% 0.67 0.05 111.6% 0.91 0.25 108.5% 1.13 

10 徃䊹倝 0.01 85.3% 3.84 0.05 107.1% 6.96 0.25 83.3% 6.35 
11 ꣚㣼꩓稇 0.05 84.8% 6.93 0.20 94.3% 2.18 1.25 100.4% 8.63 
12 縄紤꩓稇 0.05 112.3% 1.57 0.25 93.9% 7.81 1.25 98.3% 1.92 
13 守⚋齡卌 0.01 95.9% 1.90 0.05 91.8% 1.25 0.25 91.2% 1.82 
14 ✳繿蘡焦 0.01 103.1% 3.86 0.05 94.3% 1.41 0.25 91.5% 1.20 
15 〸繠尪蓷 0.02 98.9% 3.03 0.10 90.2% 2.78 0.50 117.4% 1.31 
16 薅䎇ㆆ卌 0.01 114.8% 7.42 0.05 116.2% 7.01 0.25 85.4% 3.86 
17 尪繠暵縄 0.02 82.7% 4.25 0.10 94.0% 6.47 0.50 92.8% 0.86 
18 暵姿➭卌 0.02 98.6% 1.76 0.10 94.9% 0.48 0.50 86.9% 1.83 
19 ꣚尽⼐卌 0.10 112.1% 5.26 0.50 93.3% 1.75 2.50 88.2% 4.38 
20 尪♨腂ꃫ 0.01 115.3% 4.84 0.05 117.6% 3.01 0.25 111.6% 1.26 
21 ⛩ꃀ⼱脪孽ꃑ 0.10 99.7% 9.10 0.50 99.8% 1.92 2.50 108.0% 1.20 
22 㼆⛩ꃀ孽㛇ꂛ 0.02 95.9% 3.73 0.10 95.4% 1.55 0.50 95.2% 0.86 

3絕雿 
劥俒⣜研㔙⡤叻ⲥ T/GITU 012ˋ2021ⵄ欽䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍巊餘翫欽⟉䒊用♧猫皍

⤑ծ䘯鸟ծⲥ烁涸ⲫ蘡⚥ꬋ岁幑⸈暟涸ⴔ區倰岁կ劥倰岁ⴔ區傞ꢂ瀊ծ⾝併䏞넞ծ絁䚍湱Ⱒ䚍㥩ծꅾ㢕䚍㥩ծ
㔐佐桧珘㹁唬崵絕卓〳ꬑկ 霪倰岁⵸㢅椚皍⽀䘯鸟ⴔ區鸑ꆀ넞〳⣘Ⱆ㸝椚⻊唬崵➃プ⿬罌կ 
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LCMSMS ⴔ區刼㸝銯륫瘝 63 猫慨稇 
䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫䘯鸟崵㹁 63 猫慨稇涸倰岁կ63 猫慨稇㖈湱䎾叻刼薴㔵
ⰻⰦ湱Ⱒ禹侨㖈 0.9952~0.9999 ⛓ꢂぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈 85.0%~112.7%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ
珘㹁䚍罌㻋⚥63 猫絆ⴔ涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.02%~0.64%ㄤ 0.40%~11.85%⛓ꢂ
⟉㐼礵㺙䏞葻㥩կ〳欽✵ 63 猫慨稇涸崵㹁կ 

Ⱒꝶ霒慨稇  ♲ꅾ㔋匧勍巊餘翫欽⟉ 
 

1ծ㹊낉鿈ⴔ 

1.1 ⟉㐼 
ꅷ欽䀙峸넞佪巊湱蒀靶 LC-30 AD ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

 

1.2 ⴔ區勵⟝ 
蒀 靶  叙 Shim-pack Velox C18 2.1 mm I.D.× 100 mm L., 2.7 μm 
崨  ⸓  湱 A 湱- 宐B 湱-⛩臟 
崨     鸟 0.45 mL/min   
叙     庛 40˫   
鵳 呋 ⡤ 獤 5 µL   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹25%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

4.00 岹 B.Conc 25 

9.50 岹 B.Conc 38 

10.50 岹 B.Conc 38 

14.50 岹 B.Conc 60 

15.00 岹 B.Conc 95 

16.00 岹 B.Conc 95 

16.10 岹 B.Conc 25 

18.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 彂 ESI+/- D L 庛 䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min ⸈ 掚 莲 㗌 庛 䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
䱹 〡 歏 ⾓ 4 kV(ESI+);3 kV(ESI-)   

 
 

禹 絡 䱽 ⵖ 㐼 CBM-20A  荈 ⸓ 鵳 呋 㐼 SIL-30AC  
鳕 巊 岹 LC-30AD  餘 靶 ⟉ LCMS-8045 
叙 庛 盲 CTO-30AC 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.118 
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邍 3. MRM ⿬侨 

No. ⚥俒ぜ獦 薉俒ぜ獦 CAS No. 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1Pre 
Bias(V) 

CE 
(V) 

Q3Pre 
Bias(V) 

1 刼㸝銯륫 Triamcinolone 124-94-7 395.15  
357.20* -21 -14 -16 
225.15 -21 -20 -23 

2 峁㽲匠륫 Prednisolone 50-24-8 361.15  
343.25* -19 -12 -15 
147.15 -19 -24 -13 

3 峁㽲匠 Prednisone 19420 359.20  
341.20* -19 -12 -15 
147.20 -19 -24 -14 

4 䒗孮峁㽲匠 9-fluoroprednisolone 338-95-4 379.20  
359.25* -20 -9 -24 
341.20 -20 -12 -23 

5 孲⻊〳涸匠 Hydrocortisone 50-23-7 363.20   
121.20* -18 -24 -22 
105.15 -13 -46 -18 

6 〳涸匠 Cortisone 53-06-5 361.15  
163.25* -19 -23 -15 
121.20 -19 -30 -11 

7 歌㛇峁㽲匠륫 Methylprednisolone 83-43-2 375.20  
357.25*  -20 -11 -23 
161.20  -20 -20 -15 

8 ⦔➭碛匠 Betamethasone 378-44-9 393.20   
355.25*  -27 -13 -23 
147.15  -14 -26 -25 
373.20  -20 -9 -12 

9 㖑㝱碛匠 Dexamethasone 18296 393.20  
355.25*  -20 -13 -16 
147.15  -14 -10 -25 
373.25  -19 -25 -27 

10 孮碛匠 Flumethasone 2135-17-3 411.15  
253.20* -22 -17 -26 
121.15  -22 -35 -21 

11 ⦔守碛匠 Beclomethasone 4419-39-0 409.15  
391.20* -22 -12 -18 
279.20  -22 -19 -12 
147.20  -22 -29 -26 

12 刼㸝㣽䗞 
Triamcinolone 

acetonide 
76-25-5 435.15  

415.25*  -23 -11 -19 
339.20  -23 -15 -15 
397.25  -23 -16 -18 

13 㖑程㣽䗞 Desonide 638-94-8 417.20  
399.30* -22 -13 -18 
225.15  -22 -25 -22 
323.25  -22 -14 -22 

14 孮㽲綫匠 Flunisolide 77326-96-6 435.15  
321.20*  -16 -14 -20 
397.20  -30 -11 -18 
339.20  -30 -14 -15 

15 孮鲽匠 
Fluocinolone 

acetonide 
67-73-2 453.15  

121.20*  -23 -34 -21 
337.20  -23 -15 -15 

16 刼㸝銯륫⿽ꃲꃑꂾ 
Triamcinolone 

diacetate 
67-78-7 479.15  

441.15*  -25 -12 -21 
321.20  -25 -17 -14 

17 孮孲綫匠 Fludroxycortide 1524-88-5 437.20  
361.20*  -23 -19 -16 
285.15  -23 -25 -12 

18 峁㽲匠륫ꃲꃑꂾ 
Prednisolone 21-

acetate 
52-21-1 403.20  

147.20*  -21 -25 -28 
307.20  -21 -14 -13 
385.25  -22 -11 -17 

19 孮碛륫 Fluorometholone 426-13-1 
377.20  279.30*  -12 -17 -18 

321.30  -12 -14 -14 

20 孲⻊〳涸匠ꃲꃑꂾ 
Hydrocortisone 21-

acetate 
50-03-3 405.20  

309.25* -12 -18 -19 
121.15  -23 -28 -11 

21 孮孲〳涸匠ꃲꃑꂾ 
Fludrocortisone 21-

acetate 
514-36-3 423.20  

239.30*  -23 -25 -10 
121.10  -23 -33 -17 
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22 㖑㣗〳暵 Deflazacort 14484-47-0 442.20  
142.20*  -24 -35 -13 
124.10  -24 -47 -11 

23 峁㽲匠ꃲꃑꂾ 
Prednisone 21-

acetate 
125-10-0 401.15  

295.20*  -21 -16 -13 
147.15  -21 -14 -20 

24 〳涸匠ꃲꃑꂾ Cortisone 21-acetate 50-04-4 403.20  
163.20*  -21 -26 -15 
343.20  -21 -20 -23 

25 ⽖繠➭匠 Halometasone 50629-82-8 445.10  
155.10*  -23 -32 -25 
287.15  -23 -15 -18 

26 歌㛇峁㽲匠륫ꃲꃑꂾ 
Methylprednisolone 

21-acetate 
53-36-1 417.20  

399.25*  -22 -11 -18 
253.30  -22 -22 -26 

27 ⦔➭碛匠ꃲꃑꂾ 
Betamethasone 21-

acetate 
987-24-6 435.20  

309.20*  -23 -14 -13 
337.20  -23 -14 -13 
415.25  -23 -9 -19 

28 潅ꂼ Testosterone 58-22-0 289.15  
97.00*  -14 -23 -17 
109.05  -14 -24 -17 

29 㖑㝱碛匠ꃲꃑꂾ 
Dexamethasone 21-

acetate 
1177-87-3 435.20  

309.25*  -13 -14 -14 
337.25  -23 -13 -15 
415.25  -13 -10 -19 

30 䋒㖑㣽䗞 Budesonide 51333-22-3 431.20  
413.25*  -23 -12 -19 
147.20  -23 -30 -14 

31 孲⻊〳涸匠♨ꃑꂾ 
Hydrocortisone 17-

butyrate 
13609-67-1 433.20  

345.25*  -23 -13 -22 
121.15  -13 -28 -11 

32 㶲♲掜ꂼ Gestrinone 16320-04-0 
309.10  

 
241.20*  -16 -23 -25 
199.15  -16 -33 -19 

33 孮碛륫ꃲꃑꂾ 
Fluorometholone 17-

acetate 
3801-06-7 419.20  

279.25*  -22 -16 -18 
321.25  -22 -14 -14 

34 歌㛇潅⚶ꂼ Methyltestosterone 58-18-4 303.20  
109.10*  -16 -27 -17 

97.10  -16 -26 -16 

35 孲⻊〳涸匠䧥ꃑꂾ 
Hydrocortisone 17-

valerate 
57524-89-7 447.25  

345.30*  -14 -13 -15 
121.20  -24 -25 -11 

36 刼㸝㣽䗞ꃲꃑꂾ 
Triamcinolone 

acetonide acetate 
3870-07-3 477.20  

339.15*  -26 -16 -15 
321.20  -25 -19 -10 
457.20  -15 -10 -21 

37 ✳孮䬘匠⿽ꃲꃑꂾ Diflorasone diacetate 33564-31-7 495.15  
317.15*  -26 -14 -14 
279.20  -26 -16 -12 

38 孮鲽匠ꃲꃑꂾ Fluocinonide 356-12-7 495.15  
337.15*  -26 -18 -15 
121.15  -26 -41 -11 

39 拳霿㶲ꂼ Norgestrel 6533-00-2 313.20  
109.15*  -16 -27 -10 
245.25  -17 -18 -15 

40 ⦔➭碛匠䧥ꃑꂾ 
Betamethasone 17-

valerate 
2152-44-5 477.20  

355.20*  -25 -12 -16 
279.20  -25 -18 -18 

41 ㆁ銯㣽䗞 Halcinonide 3093-35-4 455.15  
105.20*  -24 -53 -21 
121.20  -24 -45 -19 

42 峁㽲子ꂾ Prednicarbate 73771-04-7 489.30  
381.20*  -26 -12 -17 
115.10  -26 -15 -19 

43 守剏峁霿 
Loteprednol 

etabonate 
82034-46-6 467.15  

265.25*  -24 -21 -17 
359.20  -24 -13 -16 

44 ꣚守碛匠⿽⚋ꃑꂾ 
Alclometasone 
dipropionate 

66734-13-2 521.20  
301.20*  -28 -21 -19 
279.20  -28 -19 -10 

45 㸝銯㣽䗞 Amcinonide 51022-69-6 503.20  
339.15*  -26 -17 -15 
321.20  -26 -20 -14 

46 ⽖⦔➭程⚋ꃑꂾ 
Halobetasol 
Propionate 

66852-54-8 485.15  
391.05*  -25 -13 -18 
353.15  -25 -16 -16 
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47 守⦔➭程⚋ꃑꂾ 
Clobetasol 17-

propionate 
25122-46-7 467.15  

373.20*  -25 -12 -17 
355.25  -24 -15 -16 

48 孮剏子匠⚋ꃑꂾ 
Fluticasone 
propionate 

80474-14-2 501.15  
313.25*  -26 -15 -20 
293.20  -26 -18 -30 

49 蜒碛➭匠禄ꃑꂾ Mometasone furoate 83919-23-7 521.10  
503.15*  -28 -13 -24 
263.25  -28 -25 -27 

50 ꃲꃑ歌㖑㶲ꂼ Megestrol acetate 595-33-5 385.25  
325.25*  -20 -15 -14 
267.25  -20 -18 -17 

51 ꃲꃑ守㖑㶲ꂼ 
Chlormadinone 

acetate 
302-22-7 405.15  

309.20*  -21 -17 -19 
267.20  -21 -22 -16 

52 ⦔➭碛匠⿽⚋ꃑꂾ 
Betamethasone 

dipropionate 
5593-20-4 505.20  

319.20*  -26 -16 -20 
411.25  -26 -12 -19 
279.20  -26 -19 -18 

53 랕⡤ꂼ Progesterone 57-83-0 315.25  
97.15*  -17 -23 -17 
109.15  -17 -26 -10 

54 ꃲꃑ歌繿㶲ꂼ 
Medroxyprogesterone 

17-acetate 
71-58-9 387.20  

327.25*  -20 -15 -14 
123.15  -20 -29 -11 

55 ⦔守碛匠⿽⚋ꃑꂾ 
Beclmetasone 
dipropionate 

5534-09-8 521.20  
503.20*  -28 -13 -24 
319.20  -28 -17 -14 

56 ⿽孮〳륫䧥ꃑꂾ 
Diflucortolone 

valerate 
59198-70-8 479.25  

375.25*  -25 -14 -17 
439.25  -25 -13 -20 

57 守⦔➭匠♨ꃑꂾ 
Clobetasone 17-

butyrate 
25122-57-0 479.20  

343.15*  -15 -17 -23 
279.15  -15 -18 -18 

58 䊹ꃑ繿㶲ꂼ 
Hydroxyprogesterone 

caproate 
630-56-8 429.25  

313.30*  -22 -15 -21 
271.25  -22 -21 -17 

59 梠程㣽䗞 Ciclesonide 
126544-47-

6 
541.30  

523.30*  -28 -13 -24 
323.20  -28 -18 -14 

60 ꧘✳ꃫ Estriol 50-27-1 271.25 
183.10*  13 39 19 
145.15  13 38 29 

61 ꧘♲ꃫ Estradial 50-28-2 287.20  
143.10*  14 54 14 
171.20  13 37 17 

62 ꧘ꂼ Estrone 53-16-7 269.25  
145.10*  13 36 27 
183.20  13 35 12 

63 䊹掜꧘ꂛ Diethylstilbestrol 56-53-1 267.20  
251.15*  13 24 17 
222.10  13 34 23 

*㹁ꆀ猌㶩㼆 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃♸ずⴔ䒗匬⡤涸ⴔ猌 
㖈63猫慨稇MRM蒀靶㕃錛㕃1⚥剣Ⳝ絆暟餘匹⚹ずⴔ䒗匬⡤ⴔ猌ꦼ䏞鳅㣐暵ⵆ僽匹⚹곡导䒗

匬涸㖑㝱碛匠ㄤ⦔➭碛匠絕匬錛㕃2⟄⿺㶸㖈R㘗ㄤS㘗涸⚙猫䊵ぢ䒗匬⡤涸䋒㖑㣽䗞Budesonide
皍獦BUD絕匬錛㕃4կ劥倰岁鷥䭊넞叙佪涸Velox蒀靶叙㼜㖑㝱碛匠ㄤ⦔➭碛匠㕃2ծ䋒㖑㣽䗞R㘗ㄤ
S㘗錛㕃3⚙猫ずⴔ䒗匬⡤㹊梡巊湱ⴔ猌կ 
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㕃 1. 63 猫慨稇㛇餘叻ⲥ很巊 MRM 蒀靶㕃10 μg/L油 ID 尼ず邍 2 

 
㕃 2. ⦔➭碛匠ㄤ㖑㝱碛匠 MRM 蒀靶㕃               㕃 3. 䋒㖑㣽䗞 MRM 蒀靶㕃 

2.2 叻ⲥ刼絁 
䭽 1.2 ⴔ區勵⟝崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用㛇餘⼐ꂁ吥ⲥ刼絁鿈ⴔ⻊

ざ暟涸吥ⲥ刼絁錛㕃 463 猫慨稇㖈湱䎾絁䚍崽䏞薴㔵ⰻ湱Ⱒ禹侨㖈 0.9952~0.9999 ⛓ꢂぐ崽䏞挿涸
㔐靀ⲥ烁䏞㖈 85.0%~112.7%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ63 猫⻊ざ暟涸唬ⴀꣳASTMS/N=3㖈 0.002-0.62 
μg/L ꢂ忘駈叻ⲥ 0.6 μg/L鿈ⴔ⻊ざ暟⚹ 2 μg/L銳宠Ⱖ絁䚍倰玐ծ湱Ⱒ禹侨⿺⟉㐼唬ⴀꣳ錛邍 3կ 

 
 孲⻊〳涸匠                        孮㽲綫匠                        䊹掜꧘ꂛ 

㕃4. 3猫慨稇叻ⲥ刼絁 
邍 3. 63 猫慨稇叻ⲥ刼絁⿬侨勉ꅾ 1/c 

綘尼 ⻊ざ暟 絁䚍薴㔵(μg/L) 湱Ⱒ禹侨 r ⲥ烁䏞(%) 
唬ⴀꣳ

μg/L 

1 刼㸝銯륫 0.5~100 0.9994 89.0~107.1 0.10 
2 峁㽲匠륫 0.2~20 0.9991 87.7~107.7 0.01 
3 峁㽲匠 0.2~20 0.9995 86.3~107.6 0.04 
4 䒗孮峁㽲匠 0.5~20 0.9996 96.8~104.9 0.10 
5 孲⻊〳涸匠 0.1~20 0.9995 87.4~106.9 0.01 
6 〳涸匠 0.2~20 0.9998 87.9~104.5 0.06 
7 歌㛇峁㽲匠륫 0.1~20 0.9999 94.7~103.7 0.03 
8 ⦔➭碛匠 0.2~20 0.9998 93.5~104.9 0.03 
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9 㖑㝱碛匠 0.1~20 0.9996 92.6~107.3 0.01 
10 孮碛匠 0.1~20 0.9998 85.0~105.4 0.01 
11 ⦔守碛匠 2~100 0.9978 94.4~107.7 0.60 
12 刼㸝㣽䗞 0.2~20 0.9998 96.4~103.5 0.02 
13 㖑程㣽䗞 0.1~20 0.9994 86.6~107.3 0.01 
14 孮㽲綫匠 0.1~20 0.9990 88.3~106.4 0.02 
15 孮鲽匠 0.1~20 0.9990 86.3~107.8 0.01 
16 刼㸝銯륫⿽ꃲꃑꂾ 0.1~20 0.9989 89.4~109.3 0.002 
17 孮孲綫匠 0.5~20 0.9997 90.8~106.6 0.12 
18 峁㽲匠륫ꃲꃑꂾ 0.5~20 0.9991 96.9~105.4 0.10 
19 孮碛륫 0.5~20 0.9997 92.8~106.7 0.11 
20 孲⻊〳涸匠ꃲꃑꂾ 0.5~20 0.9997 90.5~108.5 0.07 
21 孮孲〳涸匠ꃲꃑꂾ 0.5~20 0.9993 92.1~111.6 0.11 
22 㖑㣗〳暵 0.1~20 0.9996 84.9~105.7 0.008 
23 峁㽲匠ꃲꃑꂾ 0.2~20 0.9999 96.4~104.4 0.06 
24 〳涸匠ꃲꃑꂾ 0.2~20 0.9998 92.1~104.5 0.05 
25 ⽖繠➭匠 1~20 0.9987 90.8~108.5 0.27 
26 歌㛇峁㽲匠륫ꃲꃑꂾ 0.2~20 0.9998 88.4~106.3 0.03 
27 ⦔➭碛匠ꃲꃑꂾ 0.5~60 0.9981 86.7~108.8 0.12 
28 潅ꂼ 0.2~20 0.9998 87.1~109.1 0.06 
29 㖑㝱碛匠ꃲꃑꂾ 0.5~20 0.9988 88.0 ~109.5 0.15 
30 䋒㖑㣽䗞 0.2~20 0.9989 86.2 ~107.3 0.03 
31 孲⻊〳涸匠♨ꃑꂾ 0.2~10 0.9991 86.8 ~105.7 0.01 
32 㶲♲掜ꂼ 0.1~20 0.9975 85.9 ~111.7 0.005 
33 孮碛륫ꃲꃑꂾ 0.1~10 0.9996 93.5 ~105.1 0.005 
34 歌㛇潅⚶ꂼ 0.1~10 0.9995 89.7 ~106.7 0.02 
35 孲⻊〳涸匠䧥ꃑꂾ 0.2~20 0.9996 94.4 ~106.7 0.07 
36 刼㸝㣽䗞ꃲꃑꂾ 0.1~10 0.9997 95.1 ~104.5 0.01 
37 ✳孮䬘匠⿽ꃲꃑꂾ 0.1~10 0.9994 84.9 ~109.8 0.06 
38 孮鲽匠ꃲꃑꂾ 0.1~10 0.9997 92.3 ~103.6 0.03 
39 拳霿㶲ꂼ 0.2~20 0.9994 86.5 ~105.3 0.02 
40 ⦔➭碛匠䧥ꃑꂾ 0.1~10 0.9986 86.0 ~106.8 0.01 
41 ㆁ銯㣽䗞 0.5~20 0.9980 92.2 ~107.2 0.13 
42 峁㽲子ꂾ 0.1~20 0.9990 90.4 ~107.8 0.003 
43 守剏峁霿 0.1~10 0.9993 91.3 ~105.0 0.01 
44 ꣚守碛匠⿽⚋ꃑꂾ 0.2~10 0.9950 85.3 ~114.7 0.03 
45 㸝銯㣽䗞 0.5~10 0.9982 89.9 ~111.2 0.05 
46 ⽖⦔➭程⚋ꃑꂾ 0.2~10 0.9952 91.8 ~112.7 0.04 
47 守⦔➭程⚋ꃑꂾ 0.1~5 0.9986 87.7 ~106.9 0.02 
48 孮剏子匠⚋ꃑꂾ 0.2~10 0.9992 85.9 ~108.1 0.01 
49 蜒碛➭匠禄ꃑꂾ 0.2~10 0.9991 89.8 ~105.9 0.04 
50 ꃲꃑ歌㖑㶲ꂼ 0.1~10 0.9995 86.3~107.9 0.01 
51 ꃲꃑ守㖑㶲ꂼ 0.1~10 0.9997 90.5 ~107.6 0.01 
52 ⦔➭碛匠⿽⚋ꃑꂾ 0.2~10 0.9989 93.2 ~105.7 0.02 
53 랕⡤ꂼ 0.2~10 0.9997 91.6 ~105.3 0.03 
54 ꃲꃑ歌繿㶲ꂼ 0.1~10 0.9998 89.6 ~104.8 0.02 
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55 ⦔守碛匠⿽⚋ꃑꂾ 0.2~10 0.9997 90.7 ~105.5 0.01 
56 ⿽孮〳륫䧥ꃑꂾ 0.2~10 0.9988 88.4 ~107.7 0.04 
57 守⦔➭匠♨ꃑꂾ 0.5~20 0.9983 85.9 ~107.7 0.02 
58 䊹ꃑ繿㶲ꂼ 0.2~20 0.9998 92.2 ~105.3 0.03 
59 梠程㣽䗞 1~100 0.9994 93.0 ~104.5 0.31 
60 ꧘✳ꃫ 1~60 0.9969 91.8 ~112.1 0.30 
61 ꧘♲ꃫ 2~100 0.9993 93.3 ~109.1 0.61 
62 ꧘ꂼ 0.5~60 0.9990 92.1 ~106.3 0.12 
63 䊹掜꧘ꂛ 0.5~20 0.9996 94.0 ~103.4 0.11 

2.3 礵㺙䏞 
欽瑟涯㛇餘ꂁⵖ♶ず崽䏞涸幊ざ叻ⲥ很巊⣜妃鵳呋嫦⚡崽䏞䎂遤崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞կ絕卓

儑爙63 猫慨稇㖈ぐ崽䏞♴涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.02%~0.64%ㄤ 0.40%~11.85%⛓
ꢂ絕卓邍僈⟉㐼崵霚涸礵㺙䏞넞(錛邍 4)կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓 (n=6) 

綘尼 ⻊ざ暟ぜ獦 

0.5 μg/L 
RSD%) 

2 μg/L 
RSD% 

10 μg/L 
RSD% 

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

1 刼㸝銯륫 0.23  5.44  0.23  4.94  0.10  3.75  
2 峁㽲匠륫 0.22  2.77  0.11  2.18  0.11  1.47  
3 峁㽲匠 0.18  2.51  0.14  2.43  0.12  1.12  
4 䒗孮峁㽲匠 0.26  6.67  0.21  4.95  0.10  1.17  
5 孲⻊〳涸匠 0.24  2.69  0.11  0.97  0.14  0.69  
6 〳涸匠 0.20  5.98  0.14  1.96  0.12  1.17  
7 歌㛇峁㽲匠륫 0.22  2.86  0.10  1.39  0.14  1.69  
8 ⦔➭碛匠 0.34  7.16  0.16  5.73  0.15  2.96  
9 㖑㝱碛匠 0.16  3.16  0.11  1.36  0.15  1.45  

10 孮碛匠 0.18  2.95  0.10  1.84  0.13  1.20  
11 ⦔守碛匠  -- --  0.32  6.08  0.23  4.19  
12 刼㸝㣽䗞 0.20  5.66  0.10  3.52  0.13  0.69  
13 㖑程㣽䗞 0.14  2.31  0.07  0.63  0.10  0.48  
14 孮㽲綫匠 0.15  5.23  0.05  1.56  0.11  0.85  
15 孮鲽匠 0.10  2.76  0.08  2.12  0.09  0.96  
16 刼㸝銯륫⿽ꃲꃑꂾ 0.13  3.68  0.08  2.01  0.07  1.19  
17 孮孲綫匠 0.27  11.85  0.09  8.52  0.11  5.75  
18 峁㽲匠륫ꃲꃑꂾ 0.10  6.81  0.07  5.60  0.07  1.92  
19 孮碛륫 0.12  9.62  0.07  6.28  0.09  3.22  
20 孲⻊〳涸匠ꃲꃑꂾ 0.06  7.40  0.06  4.35  0.08  1.80  
21 孮孲〳涸匠ꃲꃑꂾ 0.07  6.47  0.05  5.55  0.07  1.80  
22 㖑㣗〳暵 0.09  2.64  0.03  1.30  0.07  0.78  
23 峁㽲匠ꃲꃑꂾ 0.08  5.86  0.04  2.38  0.07  1.57  
24 〳涸匠ꃲꃑꂾ 0.09  6.52  0.06  3.13  0.07  1.00  
25 ⽖繠➭匠 --  --  0.07  4.70  0.07  6.47  
26 歌㛇峁㽲匠륫ꃲꃑꂾ 0.08  2.26  0.03  1.80  0.06  1.89  
27 ⦔➭碛匠ꃲꃑꂾ 0.06  7.97  0.04  4.70  0.06  3.40  
28 潅ꂼ 0.07  2.29  0.04  1.72  0.06  0.76  
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29 㖑㝱碛匠ꃲꃑꂾ 0.08  6.62  0.02  3.65  0.06  2.53  
30 䋒㖑㣽䗞 0.07  3.45  0.03  1.68  0.05  1.12  
31 孲⻊〳涸匠♨ꃑꂾ 0.07  1.68  0.03  1.36  0.05  0.40  
32 㶲♲掜ꂼ 0.06  1.75  0.03  1.63  0.05  1.05  
33 孮碛륫ꃲꃑꂾ 0.07  1.95  0.03  0.74  0.04  0.63  
34 歌㛇潅⚶ꂼ 0.07  2.78  0.03  1.12  0.05  1.04  
35 孲⻊〳涸匠䧥ꃑꂾ 0.07  6.07  0.02  3.21  0.05  1.14  
36 刼㸝㣽䗞ꃲꃑꂾ 0.06  3.40  0.03  2.97  0.04  1.47  
37 ✳孮䬘匠⿽ꃲꃑꂾ 0.06  3.98  0.02  1.06  0.04  0.84  
38 孮鲽匠ꃲꃑꂾ 0.10  2.59  0.02  1.38  0.04  0.75  
39 拳霿㶲ꂼ 0.07  4.29  0.02  1.99  0.04  0.85  
40 ⦔➭碛匠䧥ꃑꂾ 0.05  2.49  0.03  0.79  0.03  1.82  
41 ㆁ銯㣽䗞 0.04  4.60  0.03  4.22  0.03  1.91  
42 峁㽲⽓ꂾ 0.04  3.52  0.02  2.45  0.03  2.50  
43 守剏峁霿 0.04  4.17  0.02  1.74  0.03  1.60  
44 ꣚守碛匠⿽⚋ꃑꂾ 0.05  6.17  0.02  3.84  0.03  2.16  
45 㸝銯㣽䗞 0.04  4.79  0.02  3.53  0.03  2.60  
46 ⽖⦔➭程⚋ꃑꂾ 0.03  6.89  0.02  5.90  0.03  3.72  
47 守⦔➭程⚋ꃑꂾ 0.04  2.50  0.02  1.12  --  --  
48 孮剏⽓匠⚋ꃑꂾ 0.03  5.45  0.02  1.71  0.03  1.36  
49 蜒碛➭匠禄ꃑꂾ 0.03  3.55  0.02  2.46  0.03  2.15  
50 ꃲꃑ歌㖑㶲ꂼ 0.04  3.04  0.03  1.14  0.03  0.63  
51 ꃲꃑ守㖑㶲ꂼ 0.03  6.67  0.02  2.88  0.03  1.68  
52 ⦔➭碛匠⿽⚋ꃑꂾ 0.04  7.20  0.02  2.88  0.03  2.13  
53 랕⡤ꂼ 0.04  2.77  0.03  2.72  0.03  1.61  
54 ꃲꃑ歌繿㶲ꂼ 0.03  2.74  0.02  2.69  0.03  1.60  
55 ⦔守碛匠⿽⚋ꃑꂾ 0.04  4.22  0.02  2.19  0.03  1.52  
56 ⿽孮〳륫䧥ꃑꂾ 0.03  3.84  0.02  3.02  0.03  2.23  
57 守⦔➭匠♨ꃑꂾ 0.04  4.35  0.02  2.20  0.03  1.95  
58 䊹ꃑ繿㶲ꂼ 0.02  2.36  0.02  1.53  0.02  2.97  
59 梠程㣽䗞 --  --  0.02  3.93  0.02  1.72  
60 ꧘✳ꃫ --  --  0.06  6.63  0.07  3.79  
61 ꧘♲ꃫ --  --  0.64  10.42  0.27  7.21  
62 ꧘ꂼ 0.08  4.93  0.05  3.91  0.04  2.69  
63 䊹掜꧘ꂛ 0.07  6.47  0.04  4.31  0.04  2.84  

3絕雿 
劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉LCMS-8045䒊用崵㹁63猫慨稇涸ⴔ區倰岁կ霪倰岁⚥63猫慨稇涸

吥ⲥ刼絁Ⱖ湱Ⱒ禹侨㖈0.9952~0.9999⛓ꢂ絁䚍湱Ⱒ䚍葻㥩Ⱖ唬ⴀꣳASTMS/N=3㖈0.002-0.62  
μ g/L ꢂ կ 珘 㹁 䚍 罌 㻋 ⚥  63 猫 慨 稇 涸 ⥂ 殆 傞 ꢂ 湱 ㄤ 䂽 ꬗ 獤 涸 湱 㼆 叻 ⲥ ⨊ 䊵 ⴔ ⵆ 㖈 0.02%~0.64% ㄤ
0.40%~11.85%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ〳欽✵63猫慨稇涸㹁䚍㹁ꆀ唬崵կ  
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LCMSMS岁崵㹁⥂⨴ㅷ⚥3猫꧘慨稇婎殆 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁⥂⨴ㅷ⚥ 3
猫꧘慨稇婎殆涸ⴔ區倰岁կ⥂⨴ㅷ㛇餘絑馄㡮䲿》ծ偒鲮襒〄瘝呋ㅷ⵸㢅椚た⟄⛩臟ㄤ宐⡲⚹崨⸓湱馄
넞佪巊湱蒀靶 LC-30A 鵳遤唑䏞峤膴ⴔ猌欽㢴导䎾港崵⚮匧餘靶鵳遤㹁ꆀⴔ區կꅷ欽㢪叻岁䒊用㹁ꆀ倰岁
3 猫꧘䚍慨稇Ⱘ剣葻㥩涸絁䚍湱Ⱒ䚍湱Ⱒ禹侨㖈 0.9994-0.9999 ⛓ꢂկ㼆⡛⚥넞♶ず崽䏞涸幊ざ叻ⲥ很巊
鵶絯 6 妃鵳呋鵳遤礵㺙䏞㹊낉3 猫꧘慨稇涸⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.744%ㄤ 5.55%⟄♴
禹絡礵㺙䏞葻㥩կ呋ㅷ㛇餘⸈叻♶ず崽䏞䨾䖤㔐佐桧薴㔵⚹ 92.5%-119.0%倰岁唬ⴀꣳ㖈 0.26-0.47 µg/kg
⛓ꢂ㹁ꆀꣳ㖈 0.87-1.57 µg/kg ⛓ꢂկ㹊낉邍僈劥倰岁〳⟄忘駈⥂⨴ㅷ⚥꧘慨稇涸唬崵꨽宠կ 

Ⱒꝶ霒꧘慨稇  ⥂⨴ㅷ  馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶 

 

䋑㖞副剣雽㢴⥂⨴ㅷ暵ⵆ僽⯄留欽涸♧❈⥂⨴ㅷ䖃䖃雮㹻Ɤ又剣♧猫䟝✈⽲⿶♶侓✈涸곥䗻❡欰鵯

猫곥䗻涸剒㣐㔔稇僽䙲⥂⨴굹ㅷ⚥ゎ剣䚍慨稇䧭ⴔկ꧘✳ꃫծ꧘ꂼծ䊹掜꧘ꂛ㾩✵ 18-焫꧘捎禹꧘✳ꃫծ

꧘ꂼ僽歋⽴岙ㄤ랕⡤䨾ⴔ屲涸㣔搬慨稇欰椚崞䚍剒䔂涸⚹꧘✳ꃫ꧘ꂼ僽꧘✳ꃫ涸去靧❡暟꧘✳ꃫծ꧘

ꂼ涸崞䚍嫱僽 100:3կ䊹掜꧘ꂛ僽➃䊨ざ䧭慨稇Ⱖ欰椚崞䚍嫱㣔搬꧘慨稇䔂䖎㢴鵯碫꧘䚍慨稇Ⱘ剣靈蒜

劼⡤♶ず⸆腊涸⡲欽剣涸Ⱘ剣䫒氕⸣ծ䒁綕邝罈ծ⤛鵳欰Ɤ〄肫ծ佖㊤䚍⸆腊瘝⥂⨴⡲欽暵ⵆ僽㼆絟絑

た涸㦀㥎〳綕鍒刿䎃劍絾ざ䖄ծ곫꣈낧餘毜匠告䚍慨稇㖈Ɤ劍嫫䚍㹊낉鵂玐⚥⛲儑爙✫荝胅泿ծ✌艑浓瘝

⡲欽կ湡⵸䎇尵剣♲ꅾ㔋匧勍崵㹁⥂⨴ㅷ⚥꧘慨稇涸湱Ⱒ唬崵叻ⲥ䀙峸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 ꅷ

欽㢴导䎾港崵莲䒭腊剣佪涸䱗ꤑ㛇餘䎁䪓Ⱘ剣넞涸ⴔ猌佪桧腊ⲥ烁㹊梡㹁ꆀⴔ區կ 

劥俒䲿ⴀ馄넞佪巊湱蒀靶ㄤ♲ꅾ㔋匧勍餘靶翫欽岁崵㹁⥂⨴ㅷ⚥涸꧘慨稇⣘湱Ⱒ唬崵➃プ⿬罌կ 

1. 㹊낉鿈ⴔ 

1.1 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-

30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.53 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 
蒀靶叙Shimadzu Shim-pack XR-ODS II 2.0 mm 
I.D.×100 mm L.,2.2 μm 
崨⸓湱A紱宐B⛩臟A/B=60%/40%V/V 
峤膴倰䒭唑䏞峤膴錛邍 1 

崨鸟0.4 mL/min 
鵳呋⡤獤10 μL 
叙庛40˫ 
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邍 1. 唑䏞峤膴玐䎸 

Time (min) Module Command Value 

3.0 Pumps Pump B Conc. 65% 
3.1 Pumps Pump B Conc. 40% 
6 Controller Stop 

 

 
餘靶勵⟝ 
猌㶩彂ESI餏猌㶩䪊䲽 
猌㶩彂䱹〡歏⾓4.5 kV 
㌂꨺ꛏ呕縨1.0 mm 
꨺⻊孞宆孞 3.0 L/min 
䎁醋孞宆孞 15 L/min 
焥中孞孿孞 

膴很⵫盗庛䏞250˫ 
⸈掚莲㗌庛䏞450˫ 
䪊䲽莲䒭㢴导䎾港崵MRM 
끸殆傞ꢂ80 ms 
䒁鵷傞ꢂ3 ms 
MRM ⿬侨錛邍 2 

邍 2. MRM ⿬侨 

⚥俒ぜ獦 薉俒ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 
꧘✳ꃫ Estradiol 50-28-2 271.20 145.15* 10.0 39.0 25.0 

   271.20 183.20 10.0 45.0 29.0 
꧘ꂼ Estrone 53-16-7 269.20 145.10* 10.0 30.0 25.0 

   269.20 143.20 10.0 50.0 24.0 
䊹掜꧘ꂛ Diethylstilbestrol 6898-97-1 267.15 251.20* 10.0 25.0 25.0 

   267.15 237.25 10.0 27.0 24.0 

1.3 呋ㅷⵖ㢊 
1.3.1 㛇餘叻ⲥ䊨⡲刼絁ꂁⵖ 

欽⛩臟ꂁⵖ崽䏞⚹ 1.0 mg/mL 涸副鶣 3 猫慨稇㼜崽䏞⚹ 1.0 mg/mL 涸 3 猫慨稇欽⛩臟ㄤ宐v/v
4:6⣜妃獺ꅺ荛 10 μg/mL 涸幊ざ叻呋կ㼜 10 μg/mL 涸 3 猫慨稇幊ざ叻呋⸈叻✵⥂⨴ㅷ⚥⢪䖤剒絊崽䏞
挿ⴔⵆ⚹ 10ծ20ծ50ծ100ծ200 μg/kg 涸叻ⲥ䊨⡲巊欽✵䒊用㛇餘刼絁կ 
1.3.2 呋ㅷ⵸㢅椚倰岁 

ⲥ烁獦》䱗嫫Ⱞ괃碫⥂⨴굹ㅷ脸㓭⚥涸磋劣 1.0 g ✵猌䗱盗⚥⸈Ⰶ 10 mL 歌ꃫ鵳遤很鍒嶴偒 5 min 
馄㡮䲿》 30 min搬た縨✵偒鲮襒〄⟉鵳遤崽綫剒た欽 1 mL ⛩臟ㄤ宐v/v4:6鵳遤㹁㺂㹁㺂巊鵂
0.22 μm 応芘た》 10 μL 欽✵巊餘翫欽⟉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. ꧘慨稇崽䏞⚹ 2 µg/L 涸 MRM 蒀靶㕃 

2.2 絁䚍Ⱒ禹 
䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用吥ⲥ刼絁3 猫꧘

慨稇㖈 10-200 µg/kg 涸絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖈 0.9994-0.9999 ⛓ꢂ倰岁唬ⴀꣳ
ㄤ㹁ꆀꣳ錛邍 3կ 

邍 3. ꧘慨稇涸吥ⲥ刼絁⿬侨ծ唬ⴀꣳ⿺㹁ꆀꣳ 

ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵 
(µg/kg) 

湱Ⱒ禹侨 
(R) 

唬ⴀꣳ 
(µg/kg) 

㹁ꆀꣳ 
(µg/kg) 

꧘✳ꃫ Y = (275821)X + (-523.805) 10-200 0.9999 0.39 1.30 
꧘ꂼ Y = (617762)X + (-2333.08) 10-200 0.9994 0.47 1.57 

䊹掜꧘ꂛ Y = (396753)X + (-2166.69) 10-200 0.9998 0.26 0.87 

2.3 礵㺙䏞㹊낉 
ꂁⵖ⡛⚥넞♶ず崽䏞涸幊ざ叻呋⣜妃鵳呋崽䏞錛邍 4䎂遤崵㹁 6 妃3 猫暟餘涸⥂殆傞ꢂ湱㼆叻

ⲥ⨊䊵ㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.349%~0.744%ㄤ 2.16%~5.55%⛓ꢂ絕卓邍僈禹絡Ⱘ剣葻㥩涸礵
㺙䏞կ 

邍 4. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓 (n=6) 

呋ㅷぜ獦 RSD% (10 µg/L) RSD% (50 µg/L) RSD% (200 µg/L) 

R.T. Area R.T. Area R.T. Area 
꧘✳ꃫ 0.744 5.50 0.600 5.33 0.713 3.48 

꧘ꂼ 0.512 4.40 0.628 3.62 0.375 3.22 
䊹掜꧘ꂛ 0.538 5.55 0.556 4.72 0.349 2.16 

2.4 㛇餘⸈叻㹊낉 
㕃 4 ⚹⥂⨴ㅷ㛇餘䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁䨾䖤 MRM 蒀靶㕃կ䖃⥂⨴ㅷ㛇餘⚥幑⸈ 3 猫꧘慨稇幊ざ

叻呋⸈叻 MRM 蒀靶㕃㥵㕃 3 䨾爙➢㕃 3 ⚥〳⟄骆奉㛇餘⸈叻呋ㅷ㖈㹁ꆀꣳ⟄副㖲剣䖎㥩涸ㆇ䎾
⸈叻㔐佐桧絕卓錛邍 5կ 

0.0 2.5 5.0 min

0

250

500

750

1000

1250 3:267.15>251.20(-)
2:269.20>145.10(-)
1:271.20>145.15(-)

己
己

己
己己

雌

己
雌

雌
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㕃 2. ⥂⨴ㅷ㛇餘涸 MRM 蒀靶㕃             㕃 3. ⥂⨴ㅷ㛇餘⸈叻 10 µg/kg 涸 MRM 蒀靶㕃 

邍 5. ⥂⨴ㅷ⚥꧘慨稇唬崵♸⸈叻㔐佐桧絕卓 

ぜ獦 
唬崵崽䏞 
(µg/kg) 

⸈叻崽䏞 1 
(µg/kg) 

㹊崵崽䏞 1 
(µg/kg) 

㔐佐桧 1 
(%) 

⸈叻崽䏞 2 
(µg/kg) 

㹊崵崽䏞 2 
(µg/kg) 

㔐佐桧 2 
(%) 

꧘✳ꃫ N.D. 10 9.25 92.5 50 54.2 108.4 
꧘ꂼ N.D. 10 11.3 113.4 50 50.4 100.8 

䊹掜꧘ꂛ N.D. 10 11.9 119.0 50 48.5 97.0 

岤N.D.邍爙劢唬ⴀ 

3. 絕雿 

劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶翫欽⟉崵㹁⥂⨴ㅷ⚥꧘慨稇婎殆涸ⴔ區倰
岁կ3 猫꧘䚍慨稇㖈 10-200 µg/kg 絁䚍薴㔵ⰻ湱Ⱒ禹侨㖈 0.9994-0.9999 ⛓ꢂկ㼆⡛⚥넞♶ず崽䏞涸幊ざ
叻ⲥ很巊鵳遤礵㺙䏞㹊낉鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.744%ㄤ 5.55%⟄♴
⟉㐼礵㺙䏞葻㥩կ3 猫꧘慨稇⸈叻♶ず崽䏞㔐佐桧薴㔵⚹ 92.5%-119.0%倰岁唬ⴀꣳ㖈 0.26-0.47 µg/kg ⛓
ꢂ㹁ꆀꣳ㖈 0.87-1.57 µg/kg ⛓ꢂկ㹊낉絕卓邍僈霪倰岁⾝併䏞넞䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘
靶翫欽⟉〳⟄忘駈⥂⨴ㅷ⚥꧘慨稇涸唬崵꨽宠կ  

0.0 2.5 5.0 min
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100
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1:271.20>145.15(-)

2.5 5.0 min
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己
己

己
己

己
雌

己
雌

雌



 

102 
 

3.5 佖㊤漖溭㸝牟碫 

佖㊤漖骤碫⥂⨴굹ㅷ傋㖈䌐⸔➃又佖㊤漖骤餘ꆀծ綕鍒搋贊䞔絬ծ靈蒜牟絑禹絡⸆腊➢罜鴪奉㸝牟㸌

䗱涸佪卓կ姼碫⥂⨴굹ㅷ鸑䌢ゎ剣㢴猫剣渤䧭ⴔկⰦ⚥ꃑ罗➋僽䌢錛涸♧猫㸐Ⱘ剣Ⱞ聽ծ㸌䗱ծ㸝牟涸

⸆佪腊剣佪綕鍒䗱掓㣟骤瘝氿朐涰ざ⛲䌢鄄䎾欽✵㸝牟碫❡ㅷ⚥Ⱖ剣幡䗱㸝牟涸⡲欽㼆✵䗱牟♶㸌ծ

㣟骤㢴唀剣♧㹁涸佖㊤佪卓կ姼㢪♧❈⥂⨴굹ㅷ吐幑⸈釾랱稇կ釾랱稇〳⟄靈蒜➃⡤涸欰暟ꛦ䌐⸔佖㊤

漖骤蒜䖒㼆✵㔔欰暟ꛦ秗包㼋荝涸漖骤꡼곿剣鳅㥩涸⡲欽կ鵮剣涸❡ㅷゎ剣㣔띿㣔띿腊䜂굥姺汁ծ䎂䫈

聽꣉ծ牙굥鸑絞㼆㣢儱湡溽ծ肈⡤띿加瘝剣♧㹁毫佪鵳罜剣⸔✵綕鍒搋贊䞔絬鴪奉㸝牟涸湡涸կ㸝牟

碫⥂⨴굹ㅷ鷓ざ✵♧❈鲽䏞漖骤ꥻ烯痰礵牟⾓⸂鳅㣐涸➃纈傈䌢⢪欽կ 

佖㊤漖骤碫⥂⨴굹ㅷ⚥䌢錛涸ꬋ岁幑⸈蚋暟Ⱖ⚥剒䌢錛涸僽薅✳宆Ჯ碫蚋暟㥵㖑銯岮ծ蒔尽㇬➧瘝կ

鵯❈蚋暟㾩✵ꞏ꫽⪶骤蚋Ⱘ剣䔂㣐涸䫒搋贊ㄤ⪶骤⡲欽կ⢾㥵㖑銯岮腊㢿䘯鸟Ⲹ㼱㣐腰涸Ⱓ㤃䚍⢪➃

❡欰㔮⧂䠭➢罜Ⰶ漖կ搬罜ꬋ岁幑⸈鵯碫蚋暟㶸㖈䊭㣐굥ꤗկ㸐又剣䖎䔂涸䧭洶䚍Ɤ劍⢪欽吐㼋荝魧⡤

ㄤ䗱椚⣜饆♧傉⨢蚋〳腊吐ⴀ梡䧯倗导䎾㥵搋贊ծ㣟骤⸈ꅾծ꩎괋瘝կ䎇⚂♶䜄䔲涸⢪欽⵫ꆀ〳腊吐

䫈ⵖㄎエծ꣭⡛過⾓欨荛⽭⿺欰ㄐկ〥㢪鵮吐剣䊼嫱㧆碫蚋暟涸ꬋ岁幑⸈䞔ⲃ⫸薅䊼嫱㧆կ鵯碫蚋暟

㼆⚥卛牟絑禹絡剣䎛岌涸䫈ⵖ⡲欽〳⟄霶㼋漖骤կ告鵂ꆀ⢪欽〳腊吐㼋荝ㄎエ䫈ⵖծ僊鶴瘝⚚ꅾた卓կ鵯

❈ꬋ岁幑⸈蚋暟涸遤⚹僽⚹✫㟞䔂❡ㅷ涸䨾靘 㸝牟佪卓⽲模Ⰼ牌錠✫嶊餩罏涸⨴䐀ㄤ㸝Ⰼ⚚ꅾ䪓

包✫⥂⨴굹ㅷ䋑㖞獘䎸կ 

佖㊤漖骤碫鵵犜蚋暟涸唬崵倰岁⿬罌㕂㹻㽷〄䋒涸굹ㅷ邉埋唬낉倰岁շ⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈⻊

㷖蚋暟涸唬崵 BJS 201710ո鵯❈倰岁⚺銳⚹ LCMSMS 岁կ劥畎宨䚪✫鿈ⴔ姼碫ꬋ岁幑⸈蚋暟涸䎾欽倰呩

⣘湱Ⱒ唬崵➃プ⿬罌կ  
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LCMSMS岁崵㹁⥂⨴ㅷ⚥꣚兜㇬➧瘝7猫ꞏ꫽碫蚋暟 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁ꞏ꫽
碫⥂⨴ㅷ⚥薅✳宆⼾碫蚋暟ㅔ鴪㇬➧蒔尽㇬➧炦銯岮꣚兜㇬➧守炦銯岮♲㇬➧㖑銯岮涸倰
岁կꅷ欽㢪叻岁䘯鸟ծⲥ烁㖑崵㹁 7 猫薅✳宆⼾碫蚋暟Ⱖ㖈 0.5 ~ 50 μg/L 薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㖲
㣐✵ 0.999♶ず崽䏞涸礵㺙䏞㹊낉絕卓邍僈Ⱖ⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.03 ~ 0.23%ㄤ
0.73 ~ 5.77%⛓ꢂ⟉㐼礵㺙䏞葻㥩7 猫暟餘涸唬ⴀꣳ㖈 0.04 ~ 0.10 μg/L ⛓ꢂ㹁ꆀꣳ 0.17 ~ 0.40 μg/L
呋ㅷ⸈叻㔐佐桧㖈 75.9 ~ 125.0%ꢂկ  

Ⱒꝶ霒薅✳宆⼾碫  ꞏ꫽碫⥂⨴ㅷ  馄넞佪巊湱蒀靶⟉  ♲ꅾ㔋匧勍餘靶⟉  
 

薅✳宆⼾碫蚋暟( BenzodiazepinesBZDs) 㢴⚹ 14-薅䎇✳宆⼾涸遥欰暟⚰䎯䌢欽涸剣 20 ⡮
猫㔔ⰦⰨ剣ꞏ꫽⪶骤ծ䫒搋贊ծ䫒䞞家ծ聝聘匠䓄ㄤ㸝㹁⡲欽䌢鄄♶岁⾊㉁幑⸈✵ꞏ꫽㸝牟碫⚥䧭蚋
⿺⥂⨴굹ㅷ⚥⟄㟞䔂Ⱖ毫佪կ告僽剪欽 BZDs 〳❡欰㣢儱㍄漖ծ⛘⸂ծ僊鶴ծㄎエ䫈ⵖ瘝ⶰ⡲欽Ɤ劍
剪欽㺂僒❡欰罣「䚍ծ⣜饆䚍ㄤ䧭洶䚍կ㔔姼䧮㕂岁䖒僈烁錞㹁犜姺㖈⚥䧭蚋⿺⥂⨴굹ㅷ⚥幑⸈⻊㷖 
蚋暟䧭ⴔկ2012䎃3剢㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷Ⱆ䋒涸շ⥂⨴굹ㅷ⚥〳腊ꬋ岁幑⸈涸暟餘ぜ⽀(痦♧
䪠)ո50猫暟餘⚥㽠⺫ゎBZDs;Ⱖ⚥鵮銳宠湱Ⱒ鿈꡶ⵖ㹁唬崵倰岁կ⚹䎾㼆姼銳宠䒊用BZDs蚋暟涸唬崵倰
岁僽⼧ⴔ䗳銳կ 

湡⵸⚥䧭蚋⿺⥂⨴굹ㅷ⚥BZDs涸崵㹁倰岁⚺銳剣謭㽻蒀靶岁(TLC)ծ넞佪巊湱蒀靶岁(HPLC)ծ孞湱
蒀靶/餘靶岁(GC/MS)ծ孞湱蒀靶-⚮紩餘靶岁(GC-MS/MS)ծ巊湱蒀靶-⚮紩餘靶岁(LC-MS/MS)告ꊹ✵LC-
MS/MS 〳㼆㢴絆ⴔ鵳遤㹁䚍ㄤ㹁ꆀⴔ區ず傞Ⱘ剣⾝併䏞넞唬ⴀꣳ⡛涸暵挿僽鵛䎃勻BZDs唬崵涸⚺
銳灇瑕倰ぢկ㔔姼劥俒⿬罌湱Ⱒ俒柄倰岁䒊用崵㹁ꞏ㹁碫⥂⨴ㅷ⚥BZDs涸馄넞佪巊湱蒀靶-⚮翫餘靶
ⴔ區倰岁〳⣘湱Ⱒ唬崵➃プ⿬罌կ 

1ծ㹊낉鿈ⴔ 

1.1 ⟉㐼 
    劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-
30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.54 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝  
ⴔ區⟉㐼LC-30A 禹絡 

蒀靶叙Shimadzu Shim-pack XR-ODS III    
2.0 mmI.D.× 50 mmL., 1.6 μm 
崨⸓湱A0.1%歌ꃑ宐很巊B⛩臟崨鸟
0.3 mL/min 
鵳呋⡤獤10 μL 
叙庛40˫ 
峤膴倰䒭唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 20%
傞ꢂ玐䎸錛邍 1կ 
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邍 1 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
1.00 Pumps Pump B Conc. 45 
2.50 Pumps Pump B Conc. 45 
3.50 Pumps Pump B Conc. 90 
4.00 Pumps Pump B Conc. 90 
4.10 Pumps Pump B Conc. 20 
6.00 Controller Stop  

餘靶勵⟝    
   

猌㶩彂ESI(+)  
    猌㶩彂䱹〡歏⾓4.5 kV 
    ꨺⻊孞宆孞 3.0 L/min 
    䎁醋孞宆孞 15 L/min 
    焥中孞孿孞 
    膴很⵫盗庛䏞250˫ 

    ⸈掚莲㗌庛䏞400˫ 
    䪊䲽莲䒭㢴导䎾港崵MRM 
    끸殆傞ꢂ20 ms 
    䒁鵷傞ꢂ3 ms 

MRM ⿬侨錛邍 2 

邍 2 MRM ⿬侨 

綘尼 ⚥俒ぜ 薉俒ぜ CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 ㅔ鴪㇬➧ Midazolam 
59467-64-

0 
326.05 

291.10* -17 -27 -30 
249.10 -17 -37 -25 

2 蒔尽㇬➧ Estazolam 
29975-16-

4 
295.00 

267.05* -15 -24 -28 
241.10 -15 -24 -25 

3 炦銯岮 Nitrazepam 146-22-5 282.05 
236.10* -14 -24 -16 
207.25 -14 -35 -22 

4 ꣚兜㇬➧ Alprazolam 
28981-97-

7 
309.05 

281.10* -16 -27 -30 
274.15 -16 -25 -19 

5 守炦銯岮 Clonazepam 1622-61-3 316.00 
270.05* -16 -25 -29 
241.05 -16 -37 -16 

6 ♲㇬➧ Triazolam 
28911-01-

5 
343.00 

308.05* -17 -28 -21 
238.90 -17 -45 -25 

7 㖑銯岮 Diazepam 439-14-5 285.00 
222.10* -14 -32 -20 
193.10 -14 -26 -22 

*邍爙㹁ꆀ猌㶩 

1.3 呋ㅷⵖ㢊 
1.3.1 叻ⲥ很巊ꂁⵖ欽⛩臟:宐20/80, v/v很巊⨞很⵫㼜 10 mg/L 幊ざ叻巊很巊獺ꅺ䧭 0.5ծ1ծ5ծ20
ㄤ 50 μg/L ♶ず崽䏞涸幊ざ叻ⲥ䊨⡲巊կ 
1.3.2 呋ㅷ⵸㢅椚倰岁 

獦》1.0 g霚呋(脸㓭ծ晙⵫ず傞㼜祪邆ㄤ脸㓭㡲焽烱)✵50 mL猌䗱盗⚥⸈Ⰶ50 mL歌ꃫ馄㡮䲿》20 
min搬た⟄10000 rpm鲮鸟넞鸟猌䗱10 min》ⴀ1 mL副幡巊欽⛩臟宐20/80, v/v很巊獺ꅺ1
⦔絑0.45 μm䗎㶰応芘鵂応た欽巊餘ⴔ區կ 
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2ծ絕卓雭雿 

2.1 叻ⲥ很巊涸 MRM 蒀靶㕃 
1.0 μg/L 幊ざ叻ⲥ很巊涸 MRM 蒀靶㥵㕃 1 䨾爙կ 

 
㕃 1 1.0 μg/L 幊ざ叻呋涸 MRM 㕃 

1.ㅔ鴪㇬➧2.蒔尽㇬➧3.炦銯岮4.꣚兜㇬➧5.守炦銯岮6.♲㇬➧7.㖑銯岮 

2.2 絁䚍Ⱒ禹 
㼜崽䏞⚹ 0.5ծ1ծ5ծ20 ㄤ 50 μg/L 幊ざ叻ⲥ䊨⡲巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁㢪叻岁ⵖ⡲吥ⲥ

刼絁㥵㕃 2 䨾爙կ 

 

 

 
㕃 2 7 猫⻊ざ暟叻ⲥ刼絁㕃 

邍 3 7 猫暟餘涸吥ⲥ刼絁⿬侨 

No. ぜ獦 絁䚍薴㔵 吥ⲥ刼絁 湱Ⱒ禹侨 R 

1 ㅔ鴪㇬➧ 0.5 ~50 μg/L Y = (46687.0)X + (5569.65) 0.9999 
2 蒔尽㇬➧ 0.5 ~50 μg/L Y = (18687.0)X + (2226.34) 0.9999 
3 炦銯岮 0.5 ~50 μg/L Y = (37702.3)X + (3394.27) 0.9999 
4 ꣚兜㇬➧ 0.5 ~50 μg/L Y = (16930.2)X + (-137.049) 0.9999 
5 守炦銯岮 0.5 ~50 μg/L Y = (17171.6)X + (1151.02) 0.9999 
6 ♲㇬➧ 0.5 ~50 μg/L Y = (18783.0)X + (-642.364) 0.9999 
7 㖑銯岮 0.5 ~50 μg/L Y = (20309.8)X + (759.258) 0.9999 

0.0 1.0 2.0 3.0 4.0 min
0

10000

20000

30000

40000

50000

60000

7:285.00>222.10(+)
6:343.00>308.05(+)(2.00)
5:316.00>270.05(+)(2.00)
4:309.05>281.10(+)(2.00)
3:282.05>236.10(+)
2:295.00>267.05(+)
1:326.05>291.10(+)

7

6
5

4
3

2

1

0.0 25.0 Conc.
0

1000000

2000000

Area

0.0 25.0 Conc.
0

500000

Area

0.0 25.0 Conc.
0

1000000

Area

0.0 25.0 Conc.
0

500000

Area

0.0 25.0 Conc.
0

500000

Area

0.0 25.0 Conc.
0

500000

Area

0.0 25.0 Conc.
0

500000

1000000
Area

ㅔ鴪㇬➧ 蒔尽㇬➧ 炦銯岮 

꣚兜㇬➧ 守炦銯岮 ♲㇬➧ 

㖑銯岮 
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2.3 唬ⴀꣳㄤ㹁ꆀꣳ 
ꂁⵖ 0.5 μg/L 涸幊ざ叻呋䎂遤 7 妃鵳呋ⴔ區㼆副鶣崵㹁絕卓ⶂꤑ猌纈⧩た㼜ぐ荈涸 7 妃崵㹁絕卓

雦皾Ⱖ叻ⲥ⨊䊵 S姼傞唬ⴀꣳ MDL3.14×S㹁ꆀꣳ LOQ=4×MDLկ 
邍 4 7 猫暟餘涸唬ⴀꣳ♸㹁ꆀꣳ(n=7) 

No. ぜ獦 叻ⲥ⨊䊵(S) 唬ⴀꣳ(μg/L) 㹁ꆀꣳ(μg/L) 

1 ㅔ鴪㇬➧ 0.02 0.07 0.28 
2 蒔尽㇬➧ 0.03 0.10 0.40 
3 炦銯岮 0.01 0.04 0.17 
4 ꣚兜㇬➧ 0.03 0.09 0.37 
5 守炦銯岮 0.03 0.10 0.39 
6 ♲㇬➧ 0.03 0.08 0.33 
7 㖑銯岮 0.03 0.10 0.38 

2.4 礵㺙䏞㹊낉 
    ꂁⵖ㥵邍 4 崽䏞涸幊ざ叻巊ꅾ㢕鵳呋 6 妃կ7 猫湡叻⻊ざ暟涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ
㖈 0.03 ~ 0.23%ㄤ 0.73 ~ 5.77%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 5 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

No. ぜ獦 
RSD%0.5 μg/L RSD%5 μg/L RSD%50 μg/L 

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

1 ㅔ鴪㇬➧ 0.23 4.19 0.12 3.06 0.08 1.38 
2 蒔尽㇬➧ 0.08 5.45 0.09 2.10 0.04 0.87 
3 炦銯岮 0.14 3.58 0.08 1.78 0.03 1.71 
4 ꣚兜㇬➧ 0.19 5.77 0.10 2.98 0.03 1.11 
5 守炦銯岮 0.10 4.29 0.08 2.48 0.04 0.92 
6 ♲㇬➧ 0.20 3.72 0.11 3.20 0.03 0.73 
7 㖑銯岮 0.06 5.74 0.08 1.41 0.03 1.06 

2.6 㛇餘⸈叻㹊낉 
    䭽撑 1.3.2 ⚥呋ㅷⵖ㢊倰岁⸈叻ゎꆀ㥵邍 6կ崵霚絕卓儑爙㸝牟⵫呋ㅷ涸⸈叻㔐佐桧㖈 75.9 ~ 125.0%
⛓ꢂⰨ⡤絕卓㥵邍 6կ呋ㅷ♸呋ㅷ⸈叻涸蒀靶㕃㥵㕃 3ծ㕃 4 䨾爙կ 

    
㕃 3  㸝牟⵫呋ㅷ涸蒀靶㕃                     㕃 4  0.05 mg/kg 㛇餘⸈叻呋蒀靶㕃 

1.ㅔ鴪㇬➧2.蒔尽㇬➧3.炦銯岮4.꣚兜㇬➧5.守炦銯岮6.♲㇬➧7.㖑銯岮邍 6 ⸈叻呋涸㔐佐桧絕卓 

No. 呋ㅷぜ獦 
呋ㅷ崽䏞

μg/kg 

⸈叻㔐佐桧% 

0.05 mg/kg 0.25 mg/kg 2.0 mg/kg 

1 ㅔ鴪㇬➧ N.D 89.6% 75.9% 78.8% 
2 蒔尽㇬➧ N.D 80.4% 93.8% 101.7% 
3 炦銯岮 N.D 108.0% 112.0% 106.0% 

0.0 1.0 2.0 3.0 4.0 min
0

2500

5000

7500

10000

7:285.00>222.10(+)
6:343.00>308.05(+)
5:316.00>270.05(+)
4:309.05>281.10(+)
3:282.05>236.10(+)
2:295.00>267.05(+)
1:326.05>291.10(+)

0.0 1.0 2.0 3.0 4.0 min
0

5000

10000

15000

20000

7:285.00>222.10(+)
6:343.00>308.05(+)
5:316.00>270.05(+)
4:309.05>281.10(+)
3:282.05>236.10(+)
2:295.00>267.05(+)
1:326.05>291.10(+)

7

65
4

3
2

1
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4 ꣚兜㇬➧ N.D 118.4% 115.7% 107.4% 
5 守炦銯岮 N.D 93.2% 88.3% 90.6% 
6 ♲㇬➧ N.D 125.0% 117.5% 112.7% 
7 㖑銯岮 N.D 88.6% 95.1% 94.9% 

岤N.D 邍爙劢唬ⴀ 

3. 絕雿 

⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽崵㹁ꞏ꫽碫⥂⨴ㅷ⚥ 7 猫薅
✳宆⼾碫蚋暟ㅔ鴪㇬➧蒔尽㇬➧炦銯岮꣚兜㇬➧守炦銯岮♲㇬➧㖑銯岮絁䚍葻㥩湱Ⱒ
禹侨㖲㣐✵ 0.9999Ⱖ唬ⴀꣳ㖈 0.04 ~ 0.10 μg/L ⛓ꢂ㹁ꆀꣳ 0.17 ~ 0.40 μg/L ⛓ꢂ㸝牟⵫呋ㅷ⸈叻涸
㔐佐桧㖈 75.9 ~ 125.0%⛓ꢂ霪倰岁Ⱘ剣ⴔ區鸟䏞䘯ծ⾝併넞涸暵挿鷓ざ崵㹁ꞏ㹁㸝牟碫蚋暟⚥薅✳宆
⼾碫蚋暟⟄䎾㼆㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷Ⱆ䋒涸շ⥂⨴굹ㅷ⚥〳腊ꬋ岁幑⸈涸暟餘ぜ⽀痦♧䪠ո⚥
薅✳宆⼾碫蚋暟涸港䱽կ  
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LCMSMS ⴔ區⥂⨴ㅷ⚥䊼嫱㧆碫 4 猫蚋暟 
䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶⟉翫欽崵㹁⥂⨴ㅷ⚥䊼嫱㧆ծ薅䊼嫱
㧆ծ䒗䧥䊼嫱㧆ㄤ鸟〳骤涸倰岁կ劥倰岁㖈 2 min ⰻ䘯鸟ⴔ猌㔋猫䊼嫱㧆蚋暟♶ず崽䏞涸礵㺙䏞㹊낉䖤奉
涸⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.11%~0.31%ㄤ 1.7%~5.9%⛓ꢂ絕卓邍僈⟉㐼礵㺙䏞葻㥩㛇
餘⸈叻吥ⲥ刼絁湱Ⱒ禹侨㖲㣐✵ 0.9994倰岁唬ⴀꣳㄤ倰岁㹁ꆀꣳⴔⵆ➝✵ 0.36-0.40 µg/kg ㄤ 1.46-1.62 
µg/kg ⛓ꢂկ 

Ⱒꝶ霒⥂⨴ㅷ 䊼嫱㧆 馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 
 

䊼嫱㧆碫蚋暟⿶獦䊼嫱㧆ꃑ渮僽♧碫⡲欽✵⚥卛牟絑禹絡涸ꞏ꫽⵫㾩✵䊼嫱㧆ꃑ涸遥欰暟Ⱖ䎾
欽薴㔵〳⟄➢鲽䏞ꞏ꫽奉模Ⰼ띿ꃯ鵮〳⟄欽⡲䫒搋贊蚋ծ㸝骤蚋ծ䫒汁䮜蚋կ告Ɤ劍⢪欽吐㼋荝䧭洶䚍䎇
㼆➃⡤ⰻ腮鸣䧭䰀⠟կ♧❈䋑㈒⥂⨴ㅷ蚋⵫⚹㟞⸈毫佪ꬋ岁幑⸈✫薅䊼嫱㧆碫蚋暟歋✵㼆Ⱖ⵫ꆀ尵剣鵳遤
䱽ⵖ絛䝖罏鸣䧭⠟㹲欨荛⽭⿺欰ㄐկ㔔姼䒊用♧⚡剣佪涸倰岁唬崵姼碫蚋暟⟄⤑⿺傞叅㢅ⵖ⧺遤⚹僽⼧
ⴔ䗳銳涸կ湡⵸尵剣♲ꅾ㔋匧勍崵㹁⥂⨴ㅷ⚥䊼嫱㧆碫蚋暟涸湱Ⱒ唬崵叻ⲥ劥俒⿬罌շSN/T 2217-2008 
鵳ⴀ〡⸓暟彂굹ㅷ⚥䊼嫱㧆碫蚋暟婎殆ꆀ涸唬崵倰岁넞佪巊湱蒀靶-餘靶/餘靶岁ո⢪欽䀙峸馄넞佪巊湱蒀
靶⟉LC-30Aㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8040翫欽䒊用✫⥂⨴ㅷ⚥䊼嫱㧆碫蚋暟涸唬崵倰岁⣘湱Ⱒ唬崵
➃プ⿬罌կ 

1.㹊낉鿈ⴔ 

1.1 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8040 翫欽禹絡կⰨ⡤ꂁ縨⚹ LC-

30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-30A 叙庛盲CBM-20A 禹絡䱽ⵖ㐼
LCMS-8040 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.53 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶⠏⻊勵⟝ 
ⴔ區⟉㐼LC-30A 禹絡 
蒀靶叙Shimadzu Shim-pack XR-ODS III 2.0 mm 
I.D.× 50 mm L.,1.6 μm 
崨⸓湱A0.1%⛩ꃑ宐B⛩臟 
A/B=60%/40%V/V瘝䏞峤膴 
崨鸟0.35 mL/min 
鵳呋⡤獤5 μL 
叙庛40˫ 
餘靶⠏⻊勵⟝ 
ⴔ區⟉㐼LCMS-8040 
猌㶩彂ESI餏猌㶩䪊䲽 
猌㶩彂䱹〡歏⾓4.5 kV 
㌂꨺ꛏ呕縨1.0 mm 
꨺⻊孞宆孞 3.0 L/min 

䎁醋孞宆孞 15 L/min 
焥中孞孿孞 
膴很⵫盗庛䏞250˫ 
⸈掚莲㗌庛䏞400˫ 
䪊䲽莲䒭㢴导䎾港崵MRM 
끸殆傞ꢂ100 ms 
䒁鵷傞ꢂ3 ms 
MRM ⿬侨錛邍 1 
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邍 1. MRM ⿬侨 

⚥俒ぜ獦 薉俒ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V) 

䊼嫱㧆 Barbital 57-44-3 
183.00 42.15* 21.0 21.0 15.0 

183.00 140.20 21.0 14.0 26.0 

薅䊼嫱㧆 Phenobarbital 50-06-6 
231.00 42.20* 16.0 16.0 15.0 

231.00 188.10 16.0 9.0 19.0 

䒗䧥䊼嫱
㧆 

Amobarbital 57-43-2 
225.00 182.20* 11.0 13.0 18.0 

225.00 42.20 11.0 22.0 14.0 

鸟〳骤 
Secobarbital 
sodium salt 

309-43-3 
237.00 42.15* 12.0 18.0 14.0 

237.00 194.20 12.0 11.0 19.0 

1.3 呋ㅷⵖ㢊 
1.3.1 㛇餘叻ⲥ䊨⡲刼絁ꂁⵖ 

欽⛩臟ꂁⵖ崽䏞⚹ 200 mg/L 涸副鶣 4 猫蚋暟欽⛩臟獺ꅺⵖ㢊䖤奉 200 μg/L 涸幊ざ叻呋ⱄ⣜妃欽
宐獺ꅺ䖤奉崽䏞挿ⴔⵆ⚹ 0.8ծ2.0ծ4.0ծ8.0ծ20ծ40ծ80 μg/L 涸叻ⲥ䊨⡲巊欽✵䒊用叻ⲥ刼絁կ 
1.3.2 呋ㅷ⵸㢅椚倰岁 

ⲥ烁獦》㸝骤碫⥂⨴脸㓭⚥涸磋劣 0.5 g ✵猌䗱盗⚥⸈Ⰶ 5 mL ⛩臟鵳遤很鍒嶴偒 5 min馄㡮䲿
》 30 min搬た 10000 rpm 넞鸟猌䗱 5 min》副幡巊宆オ崽綫た欽宐㹁㺂荛 0.5 mL鵂 0.22 μm 応芘た
䖉崵կ 

2. 絕卓雭雿 

2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 
䊼嫱㧆碫蚋暟幊ざ叻呋涸 MRM 蒀靶㕃㥵㕃 2 䨾爙կ 

 
㕃 1. 䊼嫱㧆碫蚋暟崽䏞⚹ 20 µg/L 涸 MRM 蒀靶㕃 

2.2 絁䚍Ⱒ禹 
䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用吥ⲥ刼絁㥵㕃 2

䨾爙4 猫䊼嫱㧆碫蚋暟㖈 0.8-80 µg/L 涸絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨㖈 0.9994-0.9997 ⛓
ꢂ倰岁唬ⴀꣳㄤ㹁ꆀꣳ錛邍 2կ 

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 min

0.0

2.5

5.0

7.5

(x1,000)

4:237.00>42.15(-)
3:225.00>182.20(-)
2:231.00>42.20(-)
1:183.00>42.15(-)

速
速
速异

异
异

异
异

苯
异
异

异

异
异
异
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1ծ䊼嫱㧆 

 

 
2ծ薅䊼嫱㧆 

  
    3ծ䒗䧥䊼嫱㧆                   4ծ鸟〳骤 

㕃 2. 4 猫䊼嫱㧆蚋暟涸叻ⲥ刼絁 
邍 2. 䊼嫱㧆碫蚋暟涸吥ⲥ刼絁⿬侨ծ唬ⴀꣳ⿺㹁ꆀꣳ 

ぜ獦 吥ⲥ刼絁 絁䚍薴㔵 (µg/L) 湱Ⱒ禹侨 (R) 
唬ⴀꣳ 
(µg/kg) 

㹁ꆀꣳ 
(µg/kg) 

䊼嫱㧆 Y = (644.343)X + (-38.1247) 0.8-80 0.9997 0.36 1.46 
薅䊼嫱㧆 Y = (720.977)X + (-222.995) 0.8-80 0.9996 0.40 1.62 

䒗䧥䊼嫱㧆 Y = (883.306)X + (28.0151) 0.8-80 0.9994 0.38 1.48 
鸟〳骤 Y = (948.048)X + (74.1888) 0.8-80 0.9994 0.38 1.54 

2.3 礵㺙䏞㹊낉 
ꂁⵖ⡛⚥넞♶ず崽䏞涸幊ざ叻呋⣜妃鵳呋崽䏞錛邍 3䎂遤崵㹁 6 妃4 猫暟餘涸⥂殆傞ꢂ湱㼆叻

ⲥ⨊䊵ㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.11%~0.31%ㄤ 1.7%~5.9%⛓ꢂ絕卓邍僈禹絡Ⱘ剣葻㥩涸礵㺙䏞կ 
邍 3. ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓 (n=6) 

呋ㅷぜ獦 
RSD% (2 µg/L) RSD% (8 µg/L) RSD% (40 µg/L) 

R.T. Area R.T. Area R.T. Area 
䊼嫱㧆 0.31 3.7 0.21 3.7 0.18 2.2 

薅䊼嫱㧆 0.31 5.9 0.17 4.0 0.12 1.7 
䒗䧥䊼嫱㧆 0.20 4.8 0.11 3.5 0.12 2.9 

鸟〳骤 0.12 5.8 0.10 3.1 0.11 3.3 

2.4 㛇餘⸈叻㹊낉 
㕃 4 ⚹⥂⨴ㅷ㛇餘䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁䨾䖤 MRM 蒀靶㕃կ䖃⥂⨴ㅷ㛇餘⚥幑⸈⡛⚥넞♲猫崽䏞

涸䊼嫱㧆碫蚋暟幊ざ叻呋⸈叻 MRM 蒀靶㕃㥵㕃 4 䨾爙➢㕃 4 ⚥〳⟄骆奉㛇餘⸈叻呋ㅷ㖈㹁ꆀꣳ⟄
副㖲剣䖎㥩涸ㆇ䎾⸈叻㔐佐桧絕卓錛邍 5կ 
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㕃 3. ⥂⨴ㅷ㛇餘涸 MRM 蒀靶㕃 

 
㕃 4. ⥂⨴ㅷ㛇餘⸈叻 4 µg/kg 涸 MRM 蒀靶㕃 

邍 4. ⥂⨴ㅷ⚥䊼嫱㧆碫蚋暟唬崵♸⸈叻㔐佐桧絕卓⾲蚋⚥劢唬ⴀ湡叻暟(n=3) 

ぜ獦\ ⸈叻崽䏞 
2 µg/kg 4 µg/kg 10 µg/kg 

㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

䊼嫱㧆 78.4 5.4 92.9 5.2 102.2 4.3 
薅䊼嫱㧆 123.2 5.8 98.4 3.9 118.5 2.3 

䒗䧥䊼嫱㧆 100.5 6.1 93.4 3.7 121.0 2.2 
鸟〳骤 83.6 6,8 93.1 3.7 119.9 3.8 

3. 絕雿 

劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶翫欽⟉崵㹁⥂⨴ㅷ⚥䊼嫱㧆碫蚋暟婎殆涸
ⴔ區倰岁կ4 猫䊼嫱㧆碫蚋暟㖈 2 min ⰻ模䧭ⴔ猌絁䚍薴㔵ㄤ湱Ⱒ禹侨ⴔⵆ㖈 0.8-80 µg/L ㄤ 0.9994-0.9997
⛓ꢂկ㼆⡛⚥넞♶ず崽䏞涸幊ざ叻ⲥ很巊鵳遤礵㺙䏞㹊낉鵶絯 6 妃鵳呋⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊
䊵ⴔⵆ㖈 0.31%ㄤ 5.9%⛓ꢂ⟄♴⟉㐼礵㺙䏞葻㥩կ4 猫䊼嫱㧆碫蚋暟⸈叻♶ず崽䏞㔐佐桧薴㔵⚹ 78.4%-
123.2%倰岁唬ⴀꣳ㖈 0.36-0.40 µg/kg ⛓ꢂ㹁ꆀꣳ㖈 1.46-1.62 µg/kg ⛓ꢂկ㹊낉絕卓邍僈霪倰岁䘯鸟
넞佪ծ礵㺙䏞㥩ծ⾝併䏞넞〳⟄忘駈⥂⨴ㅷ⚥䊼嫱㧆碫蚋暟涸唬崵꨽宠կ  
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3.6 嗃暟嫫稇碫 

㖈吗絡⼕㷖⚥蚋ꂊ剣满杝暵涸㖑呕搬罜➃又䖃䖃牌錠✫挩ⵖ蚋ꂊ鵂玐⚥〳腊鴲獴ⴀ涸嗃暟嫫稇

䨾䌄勻涸悶㖈⽭㹲կ雽㢴欽✵岙ꂊ涸嗃暟劥魧ゎ剣剣嫫䧭ⴔկ⢾㥵⛔㣢碫嗃暟Ⱖゎ剣涸⛔㣢焦僽♧猫

ⶢ嫫暟餘կ㖈挩ⵖ♶䔲涸䞔ⲃ♴⛔㣢焦吐㣐ꆀ很ⴀ奉ꂊ⚥կ姻䌢껏欽鵯猫蚋ꂊ〳腊吐鴽鸟䒸〄⚥嫫氿

朐➢〡㇛〄띿奉䗱䢂ծㄎエ㔮ꦼ欨荛⽭⿺欰ㄐկ끩꛸㶩⛲僽䌢錛涸岙ꂊ勞俱告끩꛸㶩⚥ゎ剣涸殣加

둨焦嫫䚍ⶢ捘կ㥵卓㖈挩ⵖ蚋ꂊ傞尵剣黽䗄⚚呔涸錞薴嫱㥵嵵岙傞ꢂծ庛䏞䱽ⵖ♶⢕殣加둨焦㽠〳

腊鴲獴奉蚋ꂊ⚥կ♧傉䶑Ⰶ吐㼆牟絑禹絡鸣䧭⚚ꅾ䰀㹲䒸饰聝聘䔂湬ծ䬄䴬瘝〳䙲氿朐կ姼㢪挩ⵖ

鵂玐⚥㥵卓㼆嗃暟涸㢅椚♶㢿礵絈嫱㥵尵剣⿡ꤑ羟❈ゎ嫫涸呏藎鿈ⴔ痰罏尵剣絑鵂ざ鷓涸鍒嫫姿낢

鿪吐㟞⸈嗃暟嫫稇鴲獴奉蚋ꂊ⚥涸〳腊䚍կ罜⚂♶㼱➃荈遤ꅷ꧋嗃暟挩ⵖ蚋ꂊ緃⛘⚁⚌濼霋偽岁ⲥ

烁鳹ⵆ嗃暟猫碫ㄤ嫫䚍鵳♧姿⸈㣐✫⨴䐀굥ꤗկ 

㔔姼䒓〄剣佪涸嗃暟嫫稇唬崵倰岁㼆⚥蚋勞挩ⵖ蚋ꂊ涸㸝Ⰼ霉⠮Ⱘ剣ꅾ銳䠑⛐կ鵯❈嗃暟嫫稇涸唬

崵倰岁⺫䭍⻊㷖ⴔ區岁ծ넞佪巊湱蒀靶岁ծ巊餘翫欽岁ծ⯝氋ⴔ區岁ㄤ䬘削⯕靶岁瘝կⰦ⚥⢪欽♲ꅾ㔋

匧勍巊餘翫欽⟉腊㢿ず傞唬崵㢴猫♶ず椚⻊䚍餘湡叻暟湡⵸㖈汚ꆀⴔ區곭㚖⢪欽⼧ⴔ䎛岌僽⚥蚋勞

挩ⵖ蚋ꂊ⚥嗃暟嫫稇癃叅♸唬崵涸剣佪倰岁կ劥畎宨䚪✫鿈ⴔ嗃暟嫫稇涸䎾欽倰呩⣘湱Ⱒ唬崵➃プ⿬

罌կ 
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LCMSMS ⴔ區⚥蚋ꂊ⵫⚥⚎蜋螔焦瘝 24 猫欰暟焦 
䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫⚥蚋ꂊ⵫⚥ 24 猫嫫䚍䧭ⴔ䘯鸟唬낉倰岁կ絕卓邍僈
㖈絁䚍薴㔵ⰻ絁䚍湱Ⱒ禹侨 r>0.99絁䚍葻㥩կ3 ⚡⸈叻宐䎂♴涸䎂㖲㔐佐桧⚹ 79.6% ~107.0%湱㼆叻
ⲥ⨊䊵 RSD%⚹ 5.3%~17.0%կ霪倰岁⵸㢅椚皍⤑넞佪⾝併䏞넞鷥䭊䚍㥩鷓欽✵⚥蚋ꂊ⵫⚥嫫䚍䧭
ⴔ涸唬崵⿺㸝Ⰼ䚍霉⟟կ 

Ⱒꝶ霒嫫䚍䧭ⴔ  蚋ꂊ  欰暟焦  ♲ꅾ㔋匧勍巊餘翫欽⟉ 
 

欰暟焦⚹欰暟⡤⚥♧㣐碫ゎ宆涸剣劼焦䚍⻊ざ暟蚋椚崞䚍⡲欽䎛岌㖈嫫䚍⚥蚋⚥䖃䖃邍梡ⴀ䚉䚍痰
䢨䚍涸嫫椚⡲欽կ呏研俒柄䫣麤⿺㹊꣢唬낉䊨⡲䌢錛涸僒䒸饰䚉䚍嫫䚍涸欰暟焦⺫䭍⛔㣢碫ծ꛰ガ碫ծ殣
加둨碫ծ蜋螔碫ծꨭⰖ谐碫瘝կ字ꢂ岙ꂊ䌢欽蚋勞⚥䖃䖃ゎ剣副鶣Ⳝ碫欰暟焦兜鸑字⠍㼆鵯❈嗃暟涸嫫䚍
涸雩霋剣ꣳ痰⢪欽倰䒭♶䔲痰♶僈䲜⠦곸곸㼋荝⚥嫫✲⟝〄欰կ  

⢪欽♲ꅾ㔋匧勍巊餘翫欽⟉腊㢿ず傞唬崵㢴猫♶ず椚⻊䚍餘湡叻暟湡⵸㖈汚ꆀⴔ區곭㚖⢪欽⼧ⴔ䎛
岌կ㔔姼劥俒ꅷ欽馄넞佪巊湱蒀靶-⚮翫餘靶岁䒊用✫⚥蚋ꂊ⵫⚥巑渷 7 碫⚥蚋Ⱏ雦 24 猫嫫䚍䧭ⴔ涸䘯
鸟癃叅唬崵倰岁㹊梡✫䘯鸟䎾㼆⚥蚋䚉䚍⚥嫫涸䎾䚉唬낉䊨⡲⚹蚋ㅷ涸港漛䪄岁ծ⼕ꤎ㼆氿䫟佹䝖罏䲿
⣘⣜研կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥俒⢪欽䀙峸 LCMS-8050 ♲ꅾ㔋匧勍巊餘翫欽⟉Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼CBM-40 膴 孞 劼DGU-20A5R 
鳕 巊 岹LC-30AD ×2 荈 ⸓ 鵳 呋 㐼SIL-30AC 
叙 庛 盲CTO-20AC 餘 靶 唬 崵 㐼LCMS-8050 
蒀 靶 䊨 ⡲ 畀LabSolutions Ver. 5.123   

1.2 ⴔ區勵⟝ 
巊湱勵⟝  
蒀  靶  叙 Shim-pack GISS C18 100 mm x 2.1 mm I.D., 1.9 μm,䀙峸副嵳㹊낉

㐼勞剣ꣳⰖ尽P/N227-30048-02 
崨  ⸓  湱 A 湱-5 mmol/L ⛩ꃑꜽ宐很巊B 湱-⛩臟 
崨     鸟  0.3 mL/min 鵳  呋  ꆀ 2 µL 
叙     庛 40˫   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 10%峤膴玐䎸錛邍 1 

邍 1. 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
1.00 岹 B.Conc 10 
7.00 岹 B.Conc 90 
9.00 岹 B.Conc 90 
9.50 岹 B.Conc 10 

14.00 䱽ⵖ㐼 Stop  
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餘靶勵⟝ 
猌 㶩 彂  ESI (+) ⸈ 掚 㗌 庛 䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 1.5 L/min D L   庛   䏞 200˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䱹  〡  庛  䏞 300˫ 
䎁 醋 孞 崨 鸟 10.0 L/min 䪊  䲽  莲  䒭 㢴导䎾港崵MRM 
M R M ⿬ 侨 錛邍 2   

  
邍 2. ⻊ざ暟⥌䜂⿺ MRM ⠏⻊⿬侨 

No. ⻊ざ暟ぜ獦 CAS ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias (V) 

CE (V) 
Q3 Pre 
Bias (V) 

1 ⚎蜋螔焦 51-34-3 304.05 
138.20* -17 -24 -24 
156.10 -10 -16 -27 

2 㿋蜋螔焦 55869-99-3 306.00 
140.10* -17 -25 -24 
122.30 -16 -28 -22 

3 蜋螔焦/㣔➲㶩腂 101-31-5 290.00 
124.05* -16 -26 -20 

93.15 -16 -31 -16 

4 垴叜焦 52646-92-1 319.95 
156.10* -17 -22 -15 
138.30 -17 -23 -25 

5 ꫬ谐焦 115-53-7 330.00 
239.00* -18 -29 -24 
181.10 -18 -35 -30 

6 ꨭⰖ谐歌稇 38748-32-2 361.20 
156.20* -27 -35 -16 
320.20 -10 -13 -16 

7 ꨭⰖ谐し焦 37239-47-7 858.20 
178.25* -22 -54 -18 
206.10 -22 -45 -19 

8 ꨭⰖ谐紤稇 34157-83-0 451.10 
201.10* -19 -27 -21 
215.30 -12 -21 -15 

9 㡦涸㸌/殣加둨焦 57-24-9 335.00 
184.05* -18 -40 -19 
156.00 -18 -48 -27 

10 끩꛸㶩焦 357-57-3 395.00 
324.05* -12 -32 -22 
244.15 -21 -38 -26 

11 殣加둨妃焦 125-15-5 381.25 
236.20* -15 -47 -26 
160.20 -27 -42 -28 

12 ꛰ガ稇㶩 1358-76-5 307.05 
204.00* -10 -52 -13 
180.10 -17 -44 -30 

13 ꛰ガ焦 509-15-9 323.30 
70.20* -13 -33 -27 
236.30 -24 -28 -27 

14 脋訫谐焦歌 82354-38-9 327.05 
296.05* -11 -20 -20 
265.10 -18 -30 -27 

15 䌢綁꛰ガ焦 6882-99-1 353.50 
322.05* -10 -19 -11 
291.10 -11 -26 -13 

16 ⛔㣢焦 302-27-2 646.10 
586.25* -26 -36 -28 
105.05 -20 -55 -18 

17 倝⛔㣢焦 2752-64-9 632.20 
105.10* -20 -55 -18 
572.20 -26 -36 -28 
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18 妃⛔㣢焦 6900-87-4 616.40 
556.35* -15 -35 -15 
524.30 -15 -39 -15 

19 ꨓ副♧单襧歌稇 1354-84-3 344.10 
235.10* -18 -38 -24 

58.00 -19 -39 -22 

20 ꨓ副♧单襧⛩稇 466-26-2 438.10 
388.20* -23 -34 -26 
420.25 -23 -32 -29 

21 끩⯶꜊ꃑ A 313-67-7 359.05 
296.10* -25 -21 -22 
298.00 -23 -21 -29 

22 끩⯶꜊ⰻꃀ腂 13395-02-3 294.05 
279.00* -20 -26 -29 
251.05 -11 -36 -16 

23 猧宐➲焦 64-86-8 400.00 
358.20* -22 -25 -17 
310.10 -21 -27 -22 

24 诽蓧腂 60-70-8 410.15 
84.00* -22 -30 -15 
392.25 -22 -27 -27 

岤*邍爙㹁ꆀ猌㶩 

1.3 幊ざ叻ⲥ很ㅷ巊涸ꂁⵖ 
ⴔⵆⲥ烁獦》邍 2 ⚥涸 24 猫嫫䚍䧭ⴔ㼆撑ㅷぐ鷓ꆀ✵ 20 mL ꆀ櫕欽 50%歌ꃫ很鍒ꂁⵖ䧭 100 mg/L

涸⽀叻⪰㢊巊-30 ˫冝㢅⥂㶸կ礵㺙エ》ぐ⽀叻⪰㢊巊鷓ꆀ欽歌ꃫⵖ㢊䧭ぐゎ 500 ng/mL 涸幊ざ叻ⲥ
ㅷ很巊կ 

1.4 ⣘霚ㅷ很巊涸ⵖ㢊 
》⣘霚ㅷ鷓ꆀ猌䗱 5 min礵㺙ꆀ》副幡巊 1 mL⸈ 0.5%孽宐歌ꃫ 1 mL幊⺣欽䗎㶰応芘0.22 

μm応鵂⽰䖤կ 

2. 絕卓♸雭雿 
2.1 ⻊ざ暟 TIC 㕃  

 
㕃 1. 24 猫嫫䚍䧭ⴔ㛇餘幊ざ㼆撑ㅷ很巊 TIC 㕃100 ng/mL 

2.2 㛇餘佪䎾 
ꅷ欽湱㼆岁罌㻋㛇餘佪䎾ⴔⵆꂁⵖ很⵫叻ⲥ很巊♸㛇餘⼐ꂁ涸叻ⲥ很巊䒊用湱䎾涸叻ⲥ刼絁䎇雦皾

㔐䔱倰玐鸑鵂俷桧嫱⧩鵳遤夹倗կ雦皾Ⱆ䒭㥵♴㛇餘佪䎾=㛇餘⼐ꂁ涸叻ⲥ刼絁俷桧/很⵫叻ⲥ刼絁俷桧
×100%կ雦皾絕卓㖈 85%~115%⛓ꢂ儑爙㛇餘佪䎾㖈〳䱽薴㔵雦皾絕卓㼭✵ 85%儑爙剣㛇餘䫈ⵖ佪
䎾; 雦皾絕卓㣐✵ 115%儑爙剣㛇餘㟞䔂佪䎾Ⱘ⡤絕卓錛邍 3կ絕卓邍僈24 猫嫫䚍䧭ⴔ⚥鿈ⴔ⻊ざ
暟Ⱘ剣㛇餘㟞䔂佪䎾ㄤ㛇餘䫈ⵖ佪䎾կ⚹✫䫻嶊㛇餘佪䎾㼆㹁ꆀ絕卓涸䊵䒗䕧ㆇꅷ欽㛇餘⼐ꂁ涸幊ざ㼆撑
ㅷ很巊䒊用叻ⲥ刼絁կ 

1.07e56:TIC(+)

RT (min)
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5

0.00

%

100.00
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邍 3. 24 猫嫫䚍䧭ⴔ㛇餘佪䎾 

No. ⻊ざ暟ぜ獦 㛇餘佪䎾% No. ⻊ざ暟ぜ獦 㛇餘佪䎾% 

1 ⚎蜋螔焦 95.1 13 ꛰ガ焦 78.6 
2 㿋蜋螔焦 110.0 14 脋訫谐焦歌 108.0 
3 蜋螔焦/㣔➲㶩腂 112.0 15 䌢綁꛰ガ焦 95.9 
4 垴叜焦 103.0 16 ⛔㣢焦 106.0 
5 ꫬ谐焦 99.8 17 倝⛔㣢焦 88.7 
6 ꨭⰖ谐歌稇 120.0 18 妃⛔㣢焦 99.8 
7 ꨭⰖ谐し焦 96.7 19 ꨓ副♧单襧歌稇 95.0 
8 ꨭⰖ谐紤稇 123.0 20 ꨓ副♧单襧⛩稇 99.4 
9 㡦涸㸌/殣加둨焦 80.7 21 끩⯶꜊ꃑ A 88.6 

10 끩꛸㶩焦 88.9 22 끩⯶꜊ⰻꃀ腂 95.4 
11 殣加둨妃焦 56.1 23 猧宐➲焦 65.5 
12 ꛰ガ稇㶩 94.6 24 诽蓧腂 96.5 

2.3 絁䚍唬崵ꣳ⿺㹁ꆀꣳ 
ⴔⵆ》 1.4 ⵖ㢊䖤奉涸瑟涯㛇餘很巊ぐ 8 ⼝嫦⼝ 0.5 mLⴔⵆ礵㺙エ》幊ざ叻ⲥㅷ很巊 2ծ5ծ10ծ

20ծ50ծ100ծ200ծ300 μL⸈ 0.5%孽宐歌ꃫ邉埋荛 1 mL䖤奉㛇餘⼐ꂁ涸禹⴩崽䏞幊ざ㼆撑ㅷ很巊
副劼崵霚կ⟄⻊ざ暟崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻鵳遤絁䚍㔐䔱ⴔ區կ絕卓邍僈24 猫嫫䚍䧭ⴔ絁䚍
薴㔵ⰻ湱Ⱒ禹侨㣐✵ 0.99絁䚍葻㥩կ 

邍 4. 24 猫嫫䚍䧭ⴔ吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 
絁䚍薴㔵

ng/mL 
湱Ⱒ禹侨 (r) ⲥ烁䏞% 

唬崵ꣳ
ng/mL 

㹁ꆀꣳ
ng/mL 

1 ⚎蜋螔焦 0.9-128.6 0.9946 88.7-114.6 0.3 1.7 
2 㿋蜋螔焦 1.1-170.0 0.9960 93.3-117.8 0.5 2.3 
3 蜋螔焦/㣔➲㶩腂 1.1-158.1 0.9984 94.9-116.0 0.4 2.1 
4 垴叜焦 1.3-188.5 0.9921 93.5-115.2 0.5 2.5 
5 ꫬ谐焦 0.9-140.0 0.9935 85.7-116.9 0.4 1.9 
6 ꨭⰖ谐歌稇 1.2-174.6 0.9977 83.6-118.3 0.5 2.3 
7 ꨭⰖ谐し焦 1.1-161.4 0.9997 90.6-105.6 0.4 2.2 
8 ꨭⰖ谐紤稇 1.2-175.0 0.9992 92.0-111.2 0.5 2.3 
9 㡦涸㸌/殣加둨焦 1.1-160.2 0.9994 95.8-115.3 0.5 2.1 

10 끩꛸㶩焦 1.0-156.0 0.9973 92.8-113.6 1.0 2.1 
11 殣加둨妃焦 1.1-158.9 0.9973 93.8-112.0 1.1 2.1 
12 ꛰ガ稇㶩 1.1-158.8 0.9924 85.1-115.6 0.4 2.1 
13 ꛰ガ焦 1.0-153.0 0.9991 95.9-115.4 0.4 2.0 
14 脋訫谐焦歌 1.0-146.0 0.9993 95.6-115.5 0.2 1.9 
15 䌢綁꛰ガ焦 1.0-157.5 0.9911 86.4-119.3 0.2 2.1 
16 ⛔㣢焦 1.1-158.7 0.9990 95.4-117.9 0.2 2.1 
17 倝⛔㣢焦 1.1-158.5 0.9990 92.2-117.2 0.2 2.1 
18 妃⛔㣢焦 1.0-144.1 0.9951 90.2-117.9 0.2 1.9 
19 ꨓ副♧单襧歌稇 1.2-176.3 0.9917 91.2-118.4 0.6 2.4 
20 ꨓ副♧单襧⛩稇 1.0-155.0 0.9987 83.9-109.8 0.4 2.1 
21 끩⯶꜊ꃑ A 1.1-163.0 0.9990 97.4-116.3 1.1 2.2 
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22 끩⯶꜊ⰻꃀ腂 1.1-163.9 0.9987 90.3-118.4 0.4 2.2 
23 猧宐➲焦 1.0-145.6 0.9942 87.4-116.7 1.0 1.9 
24 诽蓧腂 1.1-159.1 0.9986 85.3-116.9 0.4 2.1 

2.4 ⸈叻㔐佐桧霚낉 
》劢唬ⴀ嫫䚍䧭ⴔ涸呋ㅷ⡲⚹瑟涯㛇餘⸈Ⰶ 3 ⚡⸈叻宐䎂5ծ25ծ100 ng/mL䭽撑 1.4 ⵸㢅椚倰

䒭鵳遤㢅椚䎂遤崵㹁 2 妃鵳遤⸈叻㔐佐桧霚낉կ絕卓邍僈24 猫嫫䚍䧭ⴔ涸䎂㖲㔐佐桧⚹ 79.6%~107.0%
湱㼆叻ⲥ⨊䊵 RSD%⚹ 5.3% ~17.0%Ⱘ⡤絕卓錛邍 5կ 

邍 5. ⸈叻㔐佐桧絕卓n=2 

No. ⻊ざ暟ぜ獦 㔐佐桧% RSD(%) No. ⻊ざ暟ぜ獦 㔐佐桧% RSD(%) 

1 ⚎蜋螔焦 96.6 7.8 13 ꛰ガ焦 97.3 6.4 
2 㿋蜋螔焦 95.1 5.3 14 脋訫谐焦歌 96.8 7.3 
3 蜋螔焦/㣔➲㶩腂 95.8 5.1 15 䌢綁꛰ガ焦 99.9 8.6 
4 垴叜焦 96.4 7.7 16 ⛔㣢焦 92.4 6.9 
5 ꫬ谐焦 107.0 12.0 17 倝⛔㣢焦 96.1 6.4 
6 ꨭⰖ谐歌稇 97.6 16.0 18 妃⛔㣢焦 99.8 9.0 
7 ꨭⰖ谐し焦 79.6 7.5 19 ꨓ副♧单襧歌稇 99.9 12.0 
8 ꨭⰖ谐紤稇 101.0 14.0 20 ꨓ副♧单襧⛩稇 96.7 6.1 
9 㡦涸㸌/殣加둨焦 96.1 8.5 21 끩⯶꜊ꃑ A 97.3 17.0 

10 끩꛸㶩焦 96.3 5.3 22 끩⯶꜊ⰻꃀ腂 94.9 14.0 
11 殣加둨妃焦 86.8 12.0 23 猧宐➲焦 91.2 10.0 
12 ꛰ガ稇㶩 96.3 8.7 24 诽蓧腂 97.9 5.4 

2.5 呋ㅷ崵㹁 
》 4 䪠⚥蚋ꂊ⵫ゎꁺ⵫䭽撑 1.4 ⵸㢅椚倰䒭鵳遤㢅椚1.2 ⴔ區勵⟝副劼ⴔ區呋ㅷ TIC 㕃錛㕃 2

絕卓錛邍 6կ絕卓邍僈呋ㅷ 1ծ2 ⚹蚋䏅餝✈涸Ⱘ剣㕂蚋ⲥ㶶尼涸蚋ꂊ嫫䚍䧭ⴔ唬ⴀ䞔ⲃ♸㢅倰⚥蚋勞
㛇劥♧荝呋ㅷ 3ծ4 ⚹ⱚ館䋑㖞餝✈涸荈ⵖ蚋ꂊ㖲唬ⴀ嫫䚍䧭ⴔ䲿爙荈ⵖ蚋ꂊ剣试欽嫫䚍蚋勞涸梡韌կ 

  
呋ㅷ 1 呋ㅷ 2 

  
呋ㅷ 3 呋ㅷ 4 

㕃 2. 呋ㅷ TIC 㕃 

2.66e48:TIC(+)

RT (min)
3 4 5 6 7 8 9

0.00

%

100.00

1.98e312:TIC(+)

RT (min)
3 4 5 6 7 8 9

0.00

%

100.00

6.96e425:TIC(+)

RT (min)
3 4 5 6 7 8 9

2.18

%

27.18

9.62e412:TIC(+)

RT (min)
3 4 5 6 7 8 9

2.18

%

27.18
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邍 6. 呋ㅷ唬ⴀ䞔ⲃ 

ぜ獦 ゎ嫫䚍蚋勞 唬ⴀ嫫䚍䧭ⴔng/mL 

呋ㅷ 1 虊⛔䊛⛔ 

ꫬ谐焦 6.1 
⛔㣢焦 199.5 

倝⛔㣢焦 445.2 
妃⛔㣢焦 521.1 

ꨓ副♧佅襧⛩稇 937.8 

呋ㅷ 2 ꣡㶩 ꨓ副♧佅襧⛩稇 464.8 

呋ㅷ 3 劢剣霹僈 

꛰ガ稇㶩 27.8 
꛰ガ焦 9.8 

脋削谐焦歌 13.7 
䌢綁꛰ガ焦 14.8 

呋ㅷ 4 劢剣霹僈 
ꫬ谐焦 265.6 

끩⯶꜊ⰻꃀ腂 72.6 

3. 絕雿 
劥俒䒊用✫ꛏ㼆⚥蚋ꂊ⵫⚥ 24 猫嫫䚍欰暟焦涸䘯鸟癃叅唬崵倰岁霪倰岁皍⽀ծ䘯鸟珘㹁䚍䔂鷓

欽✵⚥蚋ꂊ⵫⚥嫫䚍䧭ⴔ涸唬崵⿺㸝Ⰼ䚍霉⟟腊忘駈굹ㅷ㸝Ⰼ瑲〄✲⟝涸䎾䚉唬崵銳宠կ 
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LCMSMS ⴔ區 68 猫嗃暟嫫稇 
䶰 銳劥俒㛇✵䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽䪮助䒊用✫ 68 猫嗃暟嫫稇唬崵倰岁կ霪倰岁
倰岁낉霆絕卓邍僈㖈罌㻋涸絁䚍薴㔵ⰻⰦ湱Ⱒ禹侨㖲㣐✵ 0.995絁䚍葻㥩넞⚥⡛叻ⲥ很巊ꅾ㢕鵳 6
妃⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵%RSD ⴔⵆ㼭✵ 0.3%ㄤ 10%⟉㐼礵㺙䏞葻㥩կ霪倰岁〳⚹嗃暟⚥嫫
唬崵䲿⣘葻㥩⿬罌կ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶 嗃暟嫫稇   
 

嗃暟嫫稇䭷♧碫㣔搬❡欰涸㥵歋嗃暟ծ䗎欰暟痰僽鸑鵂荈搬〄欰涸⻊㷖导䎾罜❡欰涸剣嫫暟餘⺫
䭍ꬋ跗涯餘孽㛇ꃑծ胂碫ծ跗涯餘ծ欰暟焦⿺欦碫瘝Ⱖ⚥覢띿嫫稇ծ湱䙼㶩嫫稇ծ⛔㣢焦瘝կ 

嗃暟嫫稇❡欰涸劼⡤⚥嫫佪䎾䎛岌⺫䭍荝娥⿺ꬋ荝娥䚍涸牟絑禹絡ծ嶊⻊禹絡ծ䗱過盗禹絡⟄⿺淼肌ծ
ㄎエ麤ծ滚漋ծ聽ծ胄瘝ぐ鿈呕痰㐼㸽涸䰀⠟痰⸆腊䚍ꥻ烯կ䧮㕂嫦䎃鿪吐〄欰㢴饰剣嫫嗃暟굹暟⚥嫫✲⟝
嗃暟嫫稇䒸饰涸⚥嫫〄氻䚉⚚ꅾ傞欨荛吐䒸饰娥❖罜嗃暟嫫稇⚥嫫〄欰傞嫫暟㖈過巊⚥涸崽䏞嫱鳅
⡛鸑䌢嫱㽶巊⚥⡛侨⦔勃荛侨⼧⦔㔔姼䒊用㽶巊⚥嗃暟嫫稇唬崵倰岁㼆嗃暟嫫稇⚥嫫⚰䎯霏倗⿺䭑佹
欰ㄐ剣满ꅾ銳䠑⛐կ 

劥俒㛇✵䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽䪮助䒊用✫68猫嗃暟嫫稇唬崵倰岁կ霪倰岁20 min
⽰〳模䧭呋ㅷ㹁ꆀⴔ區〳⣘湱Ⱒ唬崵➃プ⿬罌⢪欽կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-8045 ♲ꅾ㔋匧勍巊餘靶翫欽禹絡կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼  DGU-20A5R 
鳕 巊 岹  LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 唬 崵 㐼  LCMS-8045  
蒀靶䊨⡲畀 LabSolutions Ver. 5.114   

1.2 ⴔ區勵⟝ 

巊湱勵⟝蒀 
靶 叙 

Shim-pack GIST C18100 mm×2.1 mm I.D., 2 μm䀙峸副嵳㹊낉㐼勞剣ꣳⰖ
尽P/N227-30001-04 

崨 ⸓ 湱 A 湱- 0.5mM 孮⻊ꜽ+0.1%歌ꃑ宐很巊B 湱-歌ꃫ 
崨    鸟 0.30 mL/min  
鵳呋⡤獤 1 μL 

餘靶勵⟝ 
猌 㶩 ⻊ 莲 䒭 ESI+ 䱹 〡 庛 䏞 350˫ 
䱹 〡 歏 ⾓ 1.0 kV D L 庛 䏞 200˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 崨 鸟 瑟孞 12 L/min 끸 殆 傞 ꢂ 23 ms 
䎁 醋 孞 崨 鸟 宆孞 8 L/min 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞 230 kPa M R M ⿬ 侨 錛邍2 
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邍 2. ⣜䩯ㅔꂾ碫⻊ざ暟 MRM ꅷ꧋⿬侨 

No. ⻊ざ暟ぜ獦 CAS 尼 ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre Bais 

(V) 
CE(V) 

Q3 Pre Bais 
(V) 

1 N-歌㛇ꅿꬂ焦 486-86-2 205.10 
58.10* -23 -26 -22 
42.10 -11 -74 -14 

2 圶嚧焦 63-75-2 156.05 
113.20* -11 -14 -19 

53.00 -10 -25 -22 

3 ꆄꦿ蔄焦 485-35-8 191.05 
148.10* -10 -21 -25 
133.00 -10 -33 -21 

4 嬁卓✻껺焦 92-13-7 209.05 
95.10* -11 -33 -15 
163.10 -11 -19 -15 

5 嫫랕稇 84-82-2 194.00 
109.00* -10 -21 -17 
137.00 -10 -17 -23 

6 蕱⿬焦 519-02-8 249.10 
148.10* -13 -31 -25 
150.10 -12 -31 -26 

7 瀖褖焦 496-28-8 288.10 
119.05* -15 -38 -20 
147.05 -15 -30 -26 

8 ꅿ涰ざ焦- 315-22-0 326.10 
120.10* -12 -34 -19 

94.10 -12 -46 -15 

9 뛒昨鞝焦 90-39-1 235.15 
98.10* -12 -36 -16 
70.10 -12 -53 -27 

10 ⸈Ⱎ➭併 357-70-0 288.05 
213.00* -10 -23 -20 
231.00 -15 -17 -22 

11 蝶⻊蕱⿬焦 16837-52-8 265.10 
247.10* -30 -28 -24 
205.15 -13 -29 -19 

12 
ꅿ涰ざ焦-N-蝶

⻊暟 
35337-98-5 342.10 

137.05* -10 -29 -12 
119.10 -10 -32 -19 

13 嫫蔗焦 3238-60-6 128.10 
69.10* -14 -17 -26 
55.10 -15 -22 -21 

14 覢띿焦 524-40-3 165.00 
82.05* -11 -25 -13 
138.05 -20 -20 -24 

15 湱䙼㶩焦 526-31-8 219.05 
188.00* -11 -12 -17 
146.00 -11 -19 -26 

16 㿋蜋螔焦 17659-49-3 306.05 
140.15* -11 -26 -25 
122.10 -15 -29 -19 

17 ⚎蜋螔焦 51-34-3 304.05 
138.10* -11 -23 -12 
156.05 -11 -17 -14 

18 䌢㿋⛩稇 24159-07-7 302.05 
100.00* -11 -22 -15 
138.10 -11 -16 -23 

19 ⦝⼪ꅽ⯕焦 480-54-6 352.10 
120.00* -18 -30 -10 

94.10 -10 -36 -15 

20 ꛰ガ稇歌 509-15-9 323.10 
70.10* -12 -33 -10 
236.05 -17 -28 -23 

21 
⦝⼪ꅽ⯕焦-N-

蝶⻊暟 
15503-86-3 368.05 

94.10* -19 -50 -15 
118.00 -11 -31 -10 

22 䒗䌢㿋焦 32434-44-9 302.10 
138.10* -15 -16 -12 
121.05 -16 -24 -20 
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23 嫫䩀鞝焦 57-47-6 276.10 
162.05* -14 -21 -26 
219.10 -14 -12 -22 

24 㡦涸㸌 57-24-9 335.05 
184.05* -10 -38 -17 
156.05 -10 -46 -27 

25 蕱绘➋薗 29883-15-6 475.10 
163.05* -14 -17 -27 
325.05 -14 -13 -21 

26 ꣚䩯ㅷ 51-55-8 290.10 
124.10* -15 -24 -20 

93.10 -15 -30 -15 

27 끩꛸㶩焦 357-57-3 395.05 
244.00* -14 -37 -24 
324.00 -11 -32 -20 

28 ꛰ガ稇㶩 1358-76-5 307.05 
204.00* -16 -52 -19 
180.05 -15 -45 -16 

29 瀖俵焦 2115-91-5 264.15 
176.15* -14 -38 -17 
122.10 -30 -40 -19 

30 ⼪ꅽ⯕焦 130-01-8 336.10 
120.05* -10 -29 -20 
138.00 -10 -28 -12 

31 
⼪ꅽ⯕焦-N-蝶

⻊暟 
13268-67-2 352.10 

94.05* -18 -46 -15 
117.95 -10 -31 -10 

32 㤇㸌 130-95-0 325.15 
160.10* -17 -30 -29 
172.10 -12 -36 -16 

33 裥䊼㔔 115-37-7 312.05 
58.20* -11 -15 -21 
251.00 -16 -29 -24 

34 薅歌ꃀ暅㶩焦 519-09-5 290.00 
168.10* -14 -20 -15 
105.05 -14 -30 -16 

35 ꛰ガ稇溶 82354-38-9 327.10 
296.10* -17 -19 -30 
265.10 -10 -28 -11 

36 歊띌錭焦 548-42-5 239.10 
183.05* -12 -18 -17 
208.10 -13 -18 -20 

37 肫❣㺉 148-48-5 355.20 
144.00* -10 -30 -23 
212.10 -11 -24 -20 

38 ⾲꣚晙焦 130-86-9 354.05 
189.10* -10 -29 -18 
149.10 -18 -25 -25 

39 낃끹觌焦 304-21-2 215.05 
200.10* -11 -24 -19 
174.10 -11 -22 -29 

40 ⠙蔄ⰻꂾ 93-35-6 163.00 
107.10* -19 -23 -16 

77.10 -11 -33 -29 

41 랫蓧䩯稇 475-00-3 572.20 
457.15* -20 -35 -21 
114.00 -20 -39 -18 

42 ꨭⰖ谐歌稇 38748-32-2 361.05 
91.05* -18 -49 -14 
145.00 -18 -28 -13 

43 俒㢴⾝ 2182-14-1 457.15 
188.05* -13 -34 -17 
397.10 -13 -23 -26 

44 涯㾅蝲紤焦 34316-15-9 348.00 
332.00* -10 -30 -21 
303.95 -10 -31 -30 

45 띌錭叕㸌焦 564-36-3 562.15 
268.15* -20 -27 -11 
223.10 -20 -37 -21 

46 薅歌ꃀ⛔㣢焦 466-24-0 604.15 
104.90* -30 -54 -18 
554.00 -30 -37 -26 
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47 倝⛔㣢焦 2752-64-9 632.20 
572.15* -32 -34 -26 
104.90 -32 -63 -16 

48 륫裈焦 20562-02-1 868.25 
98.00* -24 -84 -15 
398.25 -24 -72 -26 

49 猧宐➲焦 64-86-8 400.10 
358.10* -15 -23 -23 
310.05 -12 -25 -13 

50 子薷焦 20562-03-2 852.30 
97.90* -24 -83 -15 
706.35 -24 -69 -24 

51 蓤랫蓧腂 469-59-0 426.15 
114.05* -12 -32 -10 
109.00 -12 -33 -17 

52 妃⛔㣢焦 6900-87-4 616.15 
556.15* -32 -34 -26 
338.20 -22 -43 -15 

53 랫蓧㹁 71-62-5 674.20 
456.10* -20 -52 -30 
474.05 -20 -44 -15 

54 ⛔㣢焦 302-27-2 646.20 
586.30* -34 -36 -28 
526.15 -20 -39 -24 

55 랫蓧焦 60-70-8 410.20 
295.10* -12 -29 -30 
114.00 -12 -30 -18 

56 ㋐⽼焦 7689-3-4 349.00 
305.00* -10 -23 -19 
219.00 -10 -49 -21 

57 ꨭⰖ谐ⰻꂾꂼ 38647-11-9 359.00 
127.90* -18 -55 -20 
105.00 -18 -40 -17 

58 薷㊋ 80-78-4 398.20 
98.00* -20 -46 -15 
382.3 -14 -48 -24 

59 끩⯶꜊ꃑ C 4849-90-5 345.00 
282.00* -10 -15 -29 
284.00 -10 -13 -12 

60 袭蓧稇 B 6199-67-3 576.20 
499.15* -20 -14 -23 
481.20 -20 -19 -16 

61 袭蓧稇 E 18444-66-1 574.20 
497.15* -30 -16 -23 
479.10 -30 -21 -16 

62 㣪畾呠薗 465-16-7 577.20 
433.20* -30 -11 -19 
373.15 -30 -15 -24 

63 끩⯶꜊ꃑ B 475-80-9 329.00 
268.05* -23 -12 -27 
294.00 -12 -14 -12 

64 ꨭⰖ谐し焦 37239-47-7 858.05 
178.10* -24 -58 -16 
206.15 -24 -42 -12 

65 끩⯶꜊ꃑ A 313-67-7 358.95 
296.00* -18 -15 -28 
298.00 -10 -12 -29 

66 ꨭⰖ谐妃焦 11088-09-8 868.05 
206.10* -26 -45 -19 
850.05 -26 -28 -30 

67 됎ꂼ谐 83-79-4 395.00 
213.00* -20 -23 -20 
192.00 -11 -25 -18 

68 ꨭⰖ谐紤稇 34157-83-0 451.15 
201.00* -10 -27 -12 
215.05 -13 -22 -21 

岤*邍爙㹁ꆀ猌㶩㼆 
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2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃  

 

 
㕃 1. 68 猫嗃暟嫫稇20 ng/mL涸 MRM 㕃靶ⴀ油곡䎸錛邍 2 

2.2 絁䚍薴㔵 
㼜副鶣幊ざ叻ⲥ禹⴩䊨⡲很巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁⢪欽㢪叻岁㹁ꆀկ⟄崽䏞⚹埇㗂叻油

꬗獤嫱⧩⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵㕃 2 䨾爙68 猫嗃暟嫫稇絁䚍湱Ⱒ禹侨 R 㖲㣐✵ 0.995絁䚍葻㥩կ
ꅷ欽⥌㐾嫱 S/N=3ASTM雦皾⟉㐼唬ⴀꣳ唬ⴀꣳ錛邍 3կ 

   

     
㕃 2. 鿈ⴔ嗃暟嫫稇吥ⲥ刼絁 

 

 

 

浓度 (ng/mL)
0 100

面积

0.0e0

1.0e7

2.0e7

3.0e7

钩吻素已
y = 178154.9x + 20760.57
R² = 0.9997198    R = 0.9998599

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

山莨菪碱
y = 45242.72x + 6565.910
R² = 0.9993295    R = 0.9996647

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100

面积

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6
千里光碱
y = 26412.62x - 4665.784
R² = 0.9993640    R = 0.9996819

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100

面积

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

雷公藤甲素
y = 1152.965x - 1245.942
R² = 0.9966389    R = 0.9983180

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100

面积

0.0e0

2.0e6

4.0e6

6.0e6
新乌头碱
y = 31676.72x + 2681.959
R² = 0.9999225    R = 0.9999612

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100

面积

0.0e0

1.0e6

2.0e6

3.0e6

秋水仙碱
y = 18945.43x + 7072.982
R² = 0.9969654    R = 0.9984815

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)
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邍 3. 嗃暟嫫稇叻ⲥ刼絁⥌䜂1/C 

No. ⻊ざ暟ぜ獦 
絁䚍薴㔵 
(ng/mL) 

湱Ⱒ禹侨 R ⲥ烁䏞(%) 
唬ⴀꣳ

(ng/mL)  
1 瀖俵焦 1-200 0.9990 86.7-115.7 0.05  

2 됎谐ꂼ 1-200 0.9998 93.4-105.5 0.12  

3 ⠙蔄ⰻꂾ 1-200 0.9997 84.5-108.8 0.08  

4 嫫랕稇 1-200 0.9993 92.1-105.2 0.13  

5 ⸈Ⱎ➭併 1-200 0.9996 93.2-105.5 0.01  

6 ꅿ涰ざ焦-N-蝶⻊暟 1-200 0.9996 83.1-109.4 0.01  

7 ꅿ涰ざ焦 1-200 0.9998 93.0-106.6 0.01  

8 ꛰ガ稇溶 1-200 0.9998 89.0-107.8 0.01  

9 ꛰ガ稇歌 1-200 0.9995 85.9-109.9 0.02  

10 ꛰ガ稇㶩 1-200 0.9988 84.5-109.8 0.04  

11 끩⯶꜊ꃑ C 1-200 0.9994 90.7-112.8 0.10  

12 끩⯶꜊ꃑ B 1-200 0.9986 82.9-106.4 0.23  

13 끩⯶꜊ꃑ A 1-200 0.9998 91.4-105.7 0.07  

14 㿋蜋螔焦 1-200 0.9997 98.4-110.7 0.02  

15 ꣚䩯ㅷ 1-200 0.9999 94.0-106.2 0.01  

16 ⚎蜋螔焦 1-200 0.9985 86.5-107.2 0.01  

17 랫蓧㹁 1-200 0.9999 97.1-104.4 0.02  

18 蓤랫蓧腂 1-200 0.9991 96.8-108.6 0.01  

19 랫蓧䩯稇 1-200 0.9999 96.6-103.4 0.01  

20 蕱⿬焦 1-200 0.9991 98.2~115.1 0.02  

21 蝶⻊蕱⿬焦 1-200 0.9992 86.6-105.9 0.05  

22 ꆄꦿ蔄焦 1-200 0.9995 88.6-109.7 0.03  

23 N-歌㛇ꅿꬂ焦 1-200 0.9995 98.0-110.9 0.01  

24 ⼪ꅽ⯕焦-N-蝶⻊暟 1-200 0.9991 81.9-110.1 0.04  

25 ⼪ꅽ⯕焦 1-200 0.9997 90.2-105.0 0.01  

26 ꨭⰖ谐妃焦 1-200 0.9998 96.1-118.5 0.15  

27 ꨭⰖ谐ⰻꂾꂼ 5-200 0.9981 87.0-111.6 0.54  

28 ꨭⰖ谐歌稇 1-200 0.9983 97.8-107.1 0.24  

29 ꨭⰖ谐し焦 1-200 0.9999 98.5-101.3 0.01  

30 ꨭⰖ谐紤稇 1-200 0.9997 98.5-111.0 0.01  

31 薅歌ꃀ⛔㣢焦 1-200 0.9998 95.2-102.1 0.01  

32 倝⛔㣢焦 1-200 1.0000 95.6-102.8 0.01  

33 妃⛔㣢焦 1-200 0.9998 95.8-105.7 0.02  

34 ⛔㣢焦 1-200 0.9997 93.1-106.5 0.01  

35 薷㊋ 1-200 0.9999 97.9-104.6 0.08  

36 子薷焦 1-200 0.9995 94.3-113.1 0.01  

37 륫裈焦 1-200 0.9952 83.6-115.1 0.04  

38 㡦涸㸌 1-200 0.9998 93.5-105.6 0.01  
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39 끩꛸㶩焦 1-200 0.9990 98.8-104.2 0.01  

40 湱䙼㶩焦 1-200 0.9953 91.7-115.5 0.03  

41 覢띿焦 1-200 0.9966 93.9-114.8 0.01  

42 ㋐⽼焦 1-200 0.9998 88.7-104.2 0.05  

43 랫蓧焦 1-200 0.9997 95.8-106.4 0.01  

44 䌢㿋⛩稇 1-200 0.9969 93.5-116.6 0.03  

45 㣪畾呠薗 1-200 0.9966 80.5-110.2 0.16  

46 涯㾅蝲紤焦 1-200 0.9982 83.9-109.9 0.03  

47 뛒昨鞝焦 1-200 0.9989 81.5-106.1 0.11  

48 ⦝⼪ꅽ⯕焦 1-200 0.9995 87.3-113.7 0.01  

49 ⦝⼪ꅽ⯕焦-N-蝶⻊暟 1-200 0.9959 93.2-111.0 0.03  

50 띌錭叕㸌焦 1-200 0.9998 91.6-106.6 0.10  

51 嬁卓✻껺焦 1-200 0.9994 99.0-111.5 0.02  

52 嫫蔗焦 1-200 0.9992 97.1-113.2 0.06  

53 圶嚧焦 5-200 0.9987 91.8-111.1 0.51  

54 歊띌錭焦 1-200 0.9997 89.1-103.5 0.01  

55 袭蓧稇 E 1-200 0.9991 85.1-112.2 0.02  

56 袭蓧稇 B 1-200 0.9994 90.9-112.4 0.03  

57 肫❣㺉 1-200 0.9999 97.3-103.7 0.01  

58 裥䊼㔔 1-200 0.9994 89.5-111.2 0.02  

59 薅歌ꃀ暅㶩焦 1-200 0.9994 81.0-108.1 0.02  

60 蕱绘➋薗 5-200 0.9989 90.8-118.4 0.61  

61 猧宐➲焦 1-200 0.9984 95.7-116.5 0.01  

62 ⾲꣚晙焦 1-200 0.9998 93.7-104.6 0.02  

63 낃끹觌焦 1-200 0.9981 83.7-114.6 0.01  

64 嫫䩀鞝焦 1-200 0.9998 98.1-105.2 0.01  

65 俒㢴⾝ 1-200 0.9998 98.1-105.1 0.01  

66 㤇㸌 1-200 0.9997 86.7-104.8 0.10  

67 瀖褖焦 1-200 0.9997 87.2-106.6 0.02  

68 䒗䌢㿋焦 1-200 0.9975 95.1-114.4 0.02  

 

2.3 礵㺙䏞㹊낉 
㼆 5ծ20 ծ100 ng/mL ♶ず崽䏞涸嗃暟嫫稇幊ざ叻ⲥ䊨⡲很巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞Ⱖ

⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵㕃 3 䨾爙⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵%RSD ⴔⵆ㼭✵ 0.3%ㄤ
10%儑爙⟉㐼礵㺙䏞葻㥩կ 
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㕃 3. 68 猫嗃暟嫫稇ꅾ㢕䚍 

⢪欽Insight 叻雵⸆腊〳⟄呏研霃㹁涸崽䏞副ꣳ⧩瘝⿬侨䘯鸟㼆馄鵂ꣳ㹁涸崽䏞⻊ざ暟鵳遤癃鷥ㄤ
胜兞괃蒀叻雵ず傞鷥⚥叻雵⻊ざ暟⽰〳䩧⽪㼆䎾䫣デ㣐㣐꣭⡛㢅椚毟⡃嗃暟⚥嫫癃叅呋ㅷ涸䊨⡲ꆀկ 

 
㕃5. Insight 鲱⟝叻雵⸆腊㾝爙 

3絕雿 
劥俒㛇✵䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽䪮助䒊用✫68猫嗃暟嫫稇唬崵倰岁կ倰岁낉霆絕

卓邍僈㖈罌㻋涸絁䚍薴㔵ⰻ絁䚍葻㥩넞⚥⡛叻ⲥ很巊ꅾ㢕鵳6妃⟉㐼ꅾ㢕䚍葻㥩կ霪倰岁⾝併䏞넞
⚂絕卓ⲥ烁〳⚹嗃暟⚥嫫唬崵䲿⣘⿬罌կ  
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䊵

%
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D
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油꬗獤ꅾ㢕䚍
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5 ng/mL 20 ng/mL 100ng/mL
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3.7 굹彂䚍Ⱓ㤃⵫碫 

굹彂䚍Ⱓ㤃⵫僽䭷勻彂✵굹ㅷ⚥涸Ⱓ㤃⵫⺫䭍♧菚䚍굹ㅷ⿺⥂⨴굹ㅷ⚥➢欰❡奉⸈䊨鵂玐⚥㣔搬㶸

㖈痰佦䠑幑⸈罜婎殆涸Ⱓ㤃⵫䧭ⴔկ㖈傈䌢欰崞⚥雽㢴䌢錛굹暟鿪〳腊ゎ剣굹彂䚍Ⱓ㤃⵫կ嫱㥵洄聘⚥

涸渮ꃑ⯘⠡暵縄洄聘礵㸐㾩✵ β-「⡤Ⱓ㤃⵫腊䲿넞洄聘桧告吐㼆鵘⸓プ魧⡤劼腊❡欰♶葻䕧ㆇ⚂

鵵錞կ♧❈ゎ剣띿랕焦䧭ⴔ涸⚥虊蚋痰Ⱖⵖㅷ⫸띿랕蕯鵘⸓プ굹欽〳腊㼋荝꡼곿կ姼㢪鿈ⴔ⸓暟ⰻ腮

ゎ剣鳅넞涸慨稇⛲剣悶㖈굥ꤗկ굹彂䚍Ⱓ㤃⵫㼆鵘⸓プ⽭㹲匧㣐〳腊䕧ㆇ嫱饋Ⱆ䎂䚍㼋荝鵘⸓プ䧭絫

》嶊ծ犜饋瘝⚚ꅾた卓կ⚹鼙⯝霴굹鵘⸓プ꨽銳⚚呔䱽ⵖ껏굹굹欽絑鵂导Ⱓ㤃⵫劼匬雩霆涸㸝Ⰼ굹ㅷ

烁⥂荈魧畊䪮欰巆♶「♶䗳銳㔔稇䎁䪓կ 

呏研㕂㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷〄䋒涸շ⥂⨴굹ㅷ岤ⱃ♸㢊呩盗椚⸅岁ո2016 䎃 14 尼⚥僈烁䭷ⴀ

痦⼧✳勵 ⟱⚌歍霼⥂⨴굹ㅷ岤ⱃ傞Ⱉ㸝Ⰼ䚍ㄤ⥂⨴⸆腊霉⟟勞俱⺫䭍湡䔶㢪⾲俱⿺❡ㅷ涸㸝Ⰼ䚍ծ

⥂⨴⸆腊霚낉霉⟟勞俱➃纈굹欽霉⟟勞俱⸆佪䧭ⴔ痰罏叻䘋䚍䧭ⴔծ⽡欰㷖ծ珘㹁䚍ծ蝒猫ꊹ㹁ծ蝒猫

嫫⸂瘝霚낉䫣デ⟄⿺嶍⿺Ⱓ㤃⵫ծ鵵犜蚋暟䧭ⴔ瘝唬崵䫣デկ 㖈⥂⨴굹ㅷ岤ⱃ傞䲿⿺涸Ⱓ㤃⵫唬崵➑

ꣳ㡮獦綕鍒⡤⸂氕⸣ծ⤛鵳欰Ɤ〄肫ծⲸ肍⸆腊瘝⥂⨴굹ㅷկ 

⣜研㕂㹻雩港㨼錞㹁涸唬崵고湡㼜굹彂䚍Ⱓ㤃⵫够ⴔ⚹ 4 碫β2-「⡤慨⸓⵫碫ծざ䧭碫㔿ꃫ碫ծ祪

淼餘慨稇碫ㄤ桪碛饕꩓ꃫ碫ⴔⵆ㼆䎾 WADA 犜欽幡⽀ⴔ碫涸 S1.跗涯ず⻊ⵖ⵫ծS3. β2-慨⸓⵫ㄤ S9.祪

淼餘慨稇碫կ歋✵♲ꅾ㔋匧勍巊餘翫欽⟉腊㢿ず傞唬崵㢴猫♶ず椚⻊䚍餘湡叻暟湡⵸㖈汚ꆀⴔ區곭㚖⢪

欽⼧ⴔ䎛岌㔔姼湡⵸굹彂䚍Ⱓ㤃⵫涸唬崵⚺銳⣜饆✵♲ꅾ㔋匧勍巊餘翫欽⟉模䧭կ劥畎宨䚪✫굹彂䚍

Ⱓ㤃⵫涸䎾欽倰呩⣘湱Ⱒ唬崵➃プ⿬罌կ 
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LCMSMS岁癃叅껏俱⚥83猫Ⱓ㤃⵫ゎꆀ 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫껏俱⚥ 83 猫Ⱓ㤃⵫涸崵㹁倰岁կ鵶絯 6 ꛏ湱䎾唬ⴀꣳ
崽䏞涸叻呋ⴔ區儑爙⥂殆傞ꢂ⿺油꬗獤涸 RSD ⴔⵆ㖈 0.03~0.63%ㄤ 0.59~11.75%⛓ꢂկⴔⵆ㼆紤暋ծ〳
⛙ㄤ蘡π 3 碫껏俱鵳遤唬ⴀꣳ崽䏞涸⸈叻㔐佐㹊낉㣐鿈ⴔ湡叻暟⸈叻㔐佐桧㖈 60.0~120.0%⛓ꢂկ霪倰岁
乼⡲皍⽀暵䒗䚍㥩⾝併䏞넞ⴔ區鸟䏞䘯〳⟄⚹껏俱⚥ 83 猫Ⱓ㤃⵫涸ず傞癃叅䲿⣘⿬罌կ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  Ⱓ㤃⵫  껏俱   
   

굹彂䚍Ⱓ㤃⵫僽䭷㶸㖈✵ぐ碫굹ㅷ⚥涸Ⱘ剣Ⱓ㤃⵫⡲欽涸䧭ⴔ痰罏蚋暟䭽勻彂〳ⴔⰻ彂䚍ㄤ㢪彂䚍
⚙碫կⰻ彂䚍굹ㅷⰣ㤃⵫僽䭷㶸㖈✵굹ㅷ⚥涸㣔搬Ⱓ㤃⵫䧭ⴔ䌢錛涸剣蔄嗊ծ脋嗊ծ蜠㶩⚥涸⿡歌⛔蚋焦
瘝կ㢪彂䚍Ⱓ㤃⵫僽䭷굹ㅷ⸈䊨ծ⸓嗃暟欰Ɤծ鵘鳕⪰㶸鵂玐⚥⚥➃⚹幑⸈痰Ⱞ婤鵂玐去靧婎殆㖈굹ㅷ⚥涸
䧭ⴔ⛲僽䧮㕂굹彂䚍Ⱓ㤃⵫涸⚺銳굥ꤗ彂կ㕂㹻⡤肫䚪㽷导Ⱓ㤃⵫⚥䗱✵ 2021 䎃〄䋒✫շ㣐㘗饋✲굹彂
䚍Ⱓ㤃⵫꣈䱽䊨⡲䭷⽂ո⡤导Ⱓ㤃⵫㶶2021584 尼銳宠㣐㘗饋✲⚿⸅倰㼆聘굹ㅷ⚥굹彂䚍Ⱓ㤃⵫
鵳遤ⴔ紩唬崵告㼆✵蘡痰去欽蘡ծ⸆腊䚍껏俱瘝껏俱涸港盗㼿㢅✵瑟涯կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶翫欽禹絡㛇✵շ㣐㘗饋✲굹彂䚍Ⱓ㤃⵫꣈䱽䊨⡲䭷
⽂ո⿺շ2022䎃Ⱓ㤃⵫湡䔶Ⱆデո㕂㹻⡤肫䚪㽷202256 尼湱Ⱒ銳宠䒊用✫껏俱⚥83猫Ⱓ㤃⵫ず
傞癃叅倰岁霪倰岁乼⡲皍⽀暵䒗䚍㥩⾝併䏞넞〳㹊梡㼆83猫Ⱓ㤃⵫涸剣佪唬崵⚹湱Ⱒ➢⚌➃プ䲿
⣘⿬罌կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼ꂁ縨 
䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶⟉翫欽禹絡 LCMS-8060NXկⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 膴   孞   劼 DGU-20A 5R 
鳕   巊   岹 LC-40D X3  叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C X3 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.118 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 

蒀    靶   叙 
Shim-pack Velox sp C18100 mm x 2.1 mm I.D., 1.8 μm, 䀙峸副嵳㹊낉㐼勞

剣ꣳⰖ尽P/N: R227-32001-03 
崨 ⸓ 湱 A-0.1%歌ꃑ宐很巊B-⛩臟 
鵳 呋 ⡤ 獤 10 μL 叙        庛 30˫ 
崨        鸟 0.4 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤  膴  倰  䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 5%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

0.50 岹 B Conc 5 
1.00 岹 B Conc 30 
5.00 岹 B Conc 35 

11.00 岹 B Conc 95 
12.00 岹 B Conc 95 
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12.20 岹 B Conc 5 
15.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 莲 䒭 ESI+/-  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ ±1 kV 䎁 醋 孞 崨 鸟 3.0 L/min 
䱹 〡 庛 䏞 300 ˫ ⸈ 掚 孞 崨 鸟 15.0 L/min 
D L 庛 䏞 250 ˫ 焥 中 孞 孿孞  
⸈掚莲㗌庛䏞 400 ˫ 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
M R M ⿬ 侨 錛邍2   

邍 2. MRM ⿬侨 

䎸尼 ⚥俒ぜ獦 薉俒ぜ獦 
崵㹁莲

䒭 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
(V) 

CE(V) 
Q3 Pre 

(V) 

1 ⯘⠡暵縄 Clenbuterol + 277.1 

203.0* -20 -16 -21 

132.0 -11 -27 -14 

259.0 -20 -8 -21 

168.0 -20 -27 -21 

2 尪♨腂ꃫ Salbutamol + 240.0 
148.1* -13 -20 -18 

222.1 -13 -10 -18 

3 蜟⯘㢴䊼腂 Ractopamine + 302.2 

107.2* -12 -30 -23 

164.2 -12 -15 -13 

284.2 -12 -15 -13 

4 暵䋒➭卌 Terbutaline + 226.1 
152.1* -17 -16 -30 

107.1 -17 -29 -11 

5 㧆䋒暵縄 Tulobuterol + 228.1 

154.0* -22 -16 -29 

118.0 -26 -28 -22 

172.0 -22 -18 -29 

6 ꬋ霿暵縄 Fenoterol + 304.2 
107.0 -11 -30 -19 

135.3* -22 -18 -13 

7 銯끩暵縄 Cimaterol + 220.2 
202.3* -15 -12 -13 

143.2 -24 -24 -26 

8 ㌂䋒暵縄 Penbutolol + 292.2 

236.2* -19 -17 -24 

201.1 -19 -22 -19 

133.1 -19 -25 -12 

74.1 -19 -25 -12 

9 尪碛暵縄 Salmeterol + 416.2 

398.1 -12 -16 -20 

380.1 -15 -21 -28 

232.2* -15 -23 -24 
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10 兜蟼峫㼷 Propanolol + 260.2 

116.1 -13 -18 -21 

183.1* -13 -17 -18 

155.1 -13 -26 -29 

11 峁㽲匠 Prednisone + 359.00 
147.0* -18 -28 -24 

341.0 -13 -10 -24 

12 峁㽲匠륫 Prednisolone + 361.1 
343.3* -18 -11 -11 

147.2 -10 -20 -29 

13 歌㛇峁㽲匠륫 Meprednisone + 375.2 
357.0* 30 19 25 

161.0 20 32 21 

14-
15 

㖑㝱/⦔➭碛匠 Dexamethasone + 393.2 

355.1 -22 -12 -29 

373.2* -14 -8 -12 

147.0 -27 -54 -18 

16 ⦔守碛匠 Beclomethasone + 409.1 

391.1* -11 -11 -25 

279.1 -14 -7 -20 

147.0 -14 -31 -16 

17 孮孲〳涸匠 Fludrocortisone acetate + 423.2 

239.1* -30 -28 -12 

325.2 -12 -25 -16 

121.0 -12 -37 -16 

18 孲⻊〳涸匠 Hydrocortisone + 363.2 

121.1* -26 -25 -26 

327.2 -13 -18 -17 

105.0 -26 -25 -26 

19 〳涸匠 Cortisone + 361.2 
163.1* -18 -24 -30 

121.1 -17 -35 -22 

20 룅䋪暵縄 Zilpaterol + 262.2 

244.1* -19 -15 -26 

185.0 -13 -27 -18 

202.0 -13 -27 -18 

21 尽㗞㇬ꃫ Stanozolol + 329.3 

81.1 -12 -50 -16 

121.1 -24 -37 -21 

95.1* -25 -45 -10 

22 纈⸽륫 Trenbolone + 271.2 

199.1 -29 -21 -27 

165.3* -15 -48 -17 

253.0 -10 -10 -28 

23 繠꧆ꂼ Metandienone + 301.3 

121.2* -26 -25 -13 

149.2 -26 -15 -16 

93.0 -26 -15 -16 

24 歌㛇潅ꂼ Methyltestosterone + 303.3 

109.2 -25 -30 -21 

97.2* -25 -25 -19 

121.0 -25 -25 -19 
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25 潅ꂼ Testosterone + 289.3 
97.0 -23 -25 -15 

109.1* -21 -25 -22 

26 霿륫 Nandrolone + 275.2 

109.3* -28 -26 -25 

239.1 -17 -20 -30 

91.1 -23 -45 -18 

27 ⚋ꃑ潅ꂼ Testosterone propionate + 345.2 

97.1 -26 -26 -26 

109.1* -10 -30 -11 

271.2 -17 -16 -10 

28 ⚋ꃑ霿륫 
Nandrolone 17-

propionate 
+ 331.2 

257.1* -23 -16 -28 

239.2 -23 -21 -16 

275.2 -16 -20 -30 

29 ⸽㖑ꂼ Boldenone + 287.1 

121.1* -26 -25 -26 

135.1 -26 -15 -15 

93.0 -26 -25 -26 

30 薅⚋ꃑ霿륫 
Nandrolone 

phenylpropionate 
+ 407.2 

105.1* -21 -31 -23 

257.1 -12 -18 -28 

31 膴孲邍꧆ꂼ Dethyltestosterone + 

289.2 

213.2* -15 -21 -20 

253.2 -15 -14 -23 

91.1 -11 -48 -30 

271.2 -10 -12 -11 

271.2 
91.1 -10 -46 -15 

197.2 -29 -21 -12 

32-
33 

α/β-桪碛饕꩓
ꃫ 

Zearalanol - 321.3 

277.2* 15 22 13 

303.2 22 20 10 

259.1 24 23 29 

34-
35 

α/β-桪碛饕꩓
掜ꃫ 

Zearalenol - 319.3 

275.2* 11 19 14 

160.0 16 30 17 

174.0 15 25 18 

301.0 11 20 21 

36 桪碛饕꩓ꂼ Zearlanone - 319.1 
275.1* 11 21 19 

205.2 11 22 13 

37 桪碛饕꩓掜ꂼ Zearalenone - 317.2 

273.2 11 20 15 

175.1 11 25 15 

131.1* 11 30 11 

38 ⛩ꃀ㇬腂 Acetazolamide - 221.0 

83.0* 24 20 30 

58.0 23 15 19 

80.0 25 21 28 

  



 

132 
 

39 孲守㑞㍟ Hydrochlorothiaz ide - 295.8 

216.0* 30 30 30 

179.1 14 45 18 

217.0 14 26 14 

269.0 14 26 14 

40-
41 

㖿ⵄꂼ/轠ⰻꂾ Canrenone + 341.1 

107.1* -23 -26 -22 

91.1 -15 -52 -17 

187.0 -15 -52 -17 

205.0 -15 -52 -17 

42 ト㝱碛 Furosemide - 328.9 

285.0 23 15 27 

205.1* 23 22 21 

126.0 17 32 24 

43 守㑞㍟ Chlorothiazide - 293.9 

214.0* 24 30 25 

179.1 19 43 19 

215.0 10 26 14 

44 
孽㛇--守-,-薅✳

熬ꃀ腂 

4-amino-6-
chlorobenzene-1,3-

disulfonamide 
- 284.1 

169.0 10 21 18 

205.0* 21 19 24 

45 守㑞ꂼ Chlorthalidone - 337.0 
190.0* 24 14 19 

145.9 24 18 14 

46 孽薅軧㊋ Triamterene + 254.1 

237.2* -15 -27 -15 

168.1 -15 -37 -15 

104.1 -15 -45 -15 

47 胄副艑稇 Epinephrine + 184.1 

166.1* -22 -11 -16 

107.1 -10 -23 -18 

77.2 -13 -42 -13 

48 ⯘⠡⚋縄 Clenproperol + 263.1 
245.0* -21 -13 -23 

203.0 -12 -18 -19 

49 ⿡歌⛔蚋焦 Higenamine + 272.1 

107.1* -13 -22 -17 

255.1 -29 -14 -18 

77.0 -29 -54 -15 

50 刼䩯㌄ꂛ Tretoquinol Hydrochloride + 346.1 

149.1 -13 -54 -26 

137.2* -17 -44 -14 

115.1 -13 -54 -12 

164.0 -13 -20 -17 

51 繠剏霿륫 Merenolone + 303.1 

83.1* -14 -23 -16 

187.2 -20 -21 -20 

91.1 -11 -48 -19 
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52 ꣚剏峫㼷 Atenolol + 266.9 

225.1 -14 -16 -15 

145.0* -14 -26 -26 

190.0 -13 -18 -20 

53 繠䩯峫㼷 Metoprolol + 268.1 

191.1 -14 -18 -19 

116.1* -14 -18 -24 

159.0 -14 -21 -29 

77.0 -14 -55 -24 

54 蔮孮㑞㍟ Bendroflumethiazide - 420.0 

289.0* 29 32 18 

197.0 17 27 26 

328.0 17 22 24 

55 子剏峫㼷 Carteolol + 292.9 

237.1* -14 -16 -25 

202.1 -15 -21 -20 

164.0 -14 -24 -30 

56 䩯䬘㝱碛 Torasemide + 349.2 

264.1* -17 -17 -11 

168.1 -17 -45 -15 

290.0 -17 -17 -11 

57 刼繠➭㍟ Trimetazidine + 267.2 
181.1 -12 -28 -21 

166.1* -12 -28 -21 

58 守碛蓷 Clomiphene + 406.2 

100.1 -20 -24 -18 

58.1 -29 -48 -24 

72.1* -20 -45 -18 

59 碛㾅胀 Meldonium + 147.1 

58.1* -11 -25 -22 

59.2 -17 -22 -20 

42.1 -11 -49 -17 

60 䋒繠➭㽲 Bumetanide - 363.0 
319.1 14 15 22 

80.0* 14 26 17 

61 犷蜒暵縄 Formotero + 345.2 

121.2* -18 -30 -20 

149.3 -18 -20 -20 

327.3 -19 -13 -17 

62 孮㽲綫匠 Flunisolide + 435.3 

321.2* -24 -19 -25 

339.3 -29 -21 -11 

223.3 -11 -35 -29 

63 ⣜銯繠㗞 Exemestane - 297.30 

121.2* -16 -20 -25 

279.3 -10 -11 -15 

149.2 -16 -14 -27 

64 䩯榰碛蓷 Toremifene + 406.20 

72.1* -19 -30 -20 

44.2 -21 -50 -18 

70.2 -22 -47 -14 
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65 ➭蜒僓蓷 Tamoxifen + 372.15 

72.1 -10 -31 -11 

44.2* -11 -47 -15 

70.1 -10 -43 -10 

66 孮絶尽纈 Fulvestrant + 607.30 

589.4* -20 -14 -24 

467.2 -32 -21 -30 

159.2 -24 -36 -11 

67 ⣜➭㽲ꃑ Ethacrynic acid - 301.10 

243.0* 11 16 10 

207.3 17 24 13 

192.2 11 40 12 

68 㖑㣗〳暵 Deflazacort + 442.20 

424.3 -24 -13 -22 

400.3 -23 -25 -16 

142.2* -24 -34 -27 

69 繠䩯䬘㸺 Metolazone + 366.10 

259.1* -19 -19 -14 

179.2 -11 -37 -19 

151.2 -19 -40 -30 

70 ゜㆕峫㼷 Pindolol + 249.20 

116.2* -17 -18 -20 

172.2 -13 -17 -13 

56.2 -30 -29 -22 

71 ꣚碛峫ⵄ Amiloride + 231.10 

172.1* -12 -16 -19 

60.2 -12 -22 -11 

117.1 -12 -31 -13 

72 鴪兜尽➭ Daprodustat + 394.30 

155.1 -13 -33 -17 

230.0 -13 -20 -17 

76.2* -14 -24 -30 

73 子絶㖑峫 Carvedilol + 407.20 

100.2* -12 -29 -20 

224.2 -21 -22 -25 

222.2 -21 -24 -16 

74 孽됓碛暵 Aminoglutethimide + 233.20 

94.20 -29 -15 -11 

188.2* -12 -14 -10 

111.2 -12 -15 -21 

75 䋒㖑㣽䗞 Budesonide + 431.30 

413.3 -13 -12 -16 

147.2* -15 -27 -16 

173.2 -14 -25 -19 

76 ꣚兜峫㼷 Alprenolol + 250.20 

116.2* -13 -15 -13 

56.2 -13 -25 -11 

72.2 -13 -20 -14 

77 ⦔➭峫㼷 Betaxolol + 308.30 

116.2* -16 -20 -23 

72.2 -16 -21 -15 

98.2 -11 -22 -11 
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78 ⚋熬莞 Probenecid - 284.20 

240.2 15 15 15 

140.0* 18 23 27 

76.1 15 41 11 

79 䊼㢴僓蓷 Bazedoxifene + 471.30 

126.2* -18 -32 -20 

70.2 -14 -54 -14 

99.2 -14 -33 -21 

80 㤵鴪暵縄 Olodaterol + 387.20 

121.2 -20 -33 -22 

163.2 -21 -19 -19 

207.1* -21 -19 -24 

81 藟鴪暵縄 Indacaterol + 393.30 

375.3 -12 -15 -15 

117.2 -12 -41 -13 

145.2* -12 -30 -16 

82 䬘餍峫㼷 Labetalol + 329.20 

311.3 -18 -13 -20 

162.2 -10 -26 -22 

91.2* -17 -42 -19 

83 ゜鴪䋪腂 Indapamide + 366.10 

132.2* -19 -15 -15 

91.2 -11 -41 -11 

117.2 -20 -39 -21 

* ⿬罌㹁ꆀ猌㶩㼆 

2呋ㅷ⵸㢅椚 
獦》 5 g礵烁荛 0.01g呋ㅷ鲮獴荛 HLB 㔿湱蟋》叙錞呔⚹ 6 mL200 mg⢪欽⵸欽⣜妃欽 5 

mL 歌ꃫծ5 mL 宐崞⻊⟄紨 1 诱/s 涸崨鸟鵂叙10 mL 宐巵峤䒙⿡䨾剣巵峤巊10 mL 歌ꃫ峤膴佐
꧋崨ⴀ巊40˫宆孞オ䎁欽 20%歌ꃫ很巊㹁㺂荛 1 mL嶴偒鵂 0.22 μm 応芘副劼崵㹁կ 

3絕卓♸雭雿 
3.1 叻ⲥ呋ㅷ靶㕃 

   
      ゜鴪䋪腂 䊼㢴僓蓷 ⦔➭峫㼷 

1.18e6Q 366.10>132.15 (+)
SN=282.55

4.0 4.5 5.0 5.5

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

3.07e5Q 471.30>126.20 (+)
SN=1563.18

4.0 4.5 5.0

0.0e0

1.0e5

2.0e5

3.0e5

9.22e6Q 308.30>116.20 (+)
SN=13557.10

2.0 2.5 3.0 3.5

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6
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䋒㖑㣽䗞 鴪兜尽➭ ꣚碛峫ⵄ 

   
゜㆕峫㼷 㖑㣗〳暵 繠䩯䬘㸺 

㕃 1. 鿈ⴔⰣ㤃⵫ MRM 蒀靶㕃唬ⴀꣳ崽䏞錛邍 3 
3.2 ⵸㢅椚⠏⻊ 

鸑鵂㘗㔿湱蟋》倰岁僽梡剣涸㢴婎殆Ⱓ㤃⵫唬崵剒䌢錛涸ⲙ⻊䩛媯Ⱖⲙ⻊㼆韌⚹聘굹ㅷ⚥涸跗涯餘
ㄤ腒碫㼆✵⚺銳㛇餘䎁䪓暟⚹祪ㄤ蒀稇涸껏俱ⲙ⻊佪卓♶⢕鿈ⴔ湡叻暟㔔㛇餘䫈ⵖ欨荛餘靶偽䕧ㆇկ劥
俒鷥》紤暋暵婋欽鸀껏俱ծ〳 ⛙焫ꃑ껏俱ծ蘡π蘡껏俱3 猫去邍䚍껏俱⟄㛇餘佪䎾Matrix effect
ME霉⟟✫ C18ծHLBծSiծMCX 㼭叙㼆 83 猫Ⱓ㤃⵫涸ⲙ⻊佪卓կME 雦皾Ⱆ䒭㥵♴ME=唬ⴀꣳ崽
䏞瑟涯㛇餘很巊ㆇ䎾⧩/唬ⴀꣳ崽䏞瑟涯很⵫ㆇ䎾⧩×100 %կ剒絊鷥䭊 HLB ⡲⚹ SPE 倰岁涸⢪欽叙կ
HLB ⲙ⻊絕卓錛邍 3罌贊奉♶ず㛇餘呋ㅷ⚥湡叻暟㛇餘佪䎾ぐ䒗䒊雳鷥䭊㛇餘⼐ꂁ叻ⲥ很巊㼆呋ㅷ⚥涸
湡叻暟鵳遤㹁ꆀ⟄䫻嶊㛇餘佪䎾涸䕧ㆇկ 

邍 3. 83 Ⱓ㤃⵫唬ⴀꣳ⿺㛇餘佪䎾 

綘尼 湡叻暟 
唬ⴀꣳ 

μg/kg 
㛇餘佪䎾% 

紤暋 〳⛙ 蘡껏 

1 ⯘⠡暵縄 0.05 75.0 93.0 76.0 

2 尪♨腂ꃫ 0.25 86.0 25.0 99.0 

3 蜟⯘㢴䊼腂 0.25 137.0 138.0 59.0 

4 暵䋒➭卌 0.25 82.0 27.0 150.0 

5 㧆䋒暵縄 0.25 77.0 117.0 56.0 

6 ꬋ霿暵縄 0.25 34.0 23.0 88.0 

7 銯끩暵縄 0.25 241.0 41.0 501.0 

8 ㌂䋒暵縄 0.25 194.0 197.0 155.0 

9 尪碛暵縄 0.5 238.0 242.0 182.0 

10 兜蟼峫㼷 0.5 108.0 110.0 96.0 

11 峁㽲匠 0.5 44.0 91.0 97.0 

12 峁㽲匠륫 0.5 76.0 80.0 93.0 

13 歌㛇峁㽲匠륫 0.5 76.0 84.0 70.0 

14 㖑㝱碛匠 0.5 94.0 98.0 92.0 

1.62e5Q 431.30>147.15 (+)
SN=333.65

7.5 8.0 8.5 9.0

0.0e0

5.0e4

1.0e5

1.5e5

1.54e5Q 394.30>76.15 (+)
SN=1299.24

9.5 10.0 10.5 11.0

0.0e0

5.0e4

1.0e5

1.5e5

2.13e5Q 231.10>172.10 (+)
SN=138.12

1.0 1.5 2.0 2.5

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.78e6Q 249.20>116.20 (+)
SN=11749.67

1.5 2.0 2.5

0.0e0

1.0e6

2.0e6

9.06e5Q 442.20>142.15 (+)
SN=1652.86

6.0 6.5 7.0 7.5

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.66e6Q 366.10>259.05 (+)
SN=25306.67

3.5 4.0 4.5

0.0e0

5.0e5

1.0e6

1.5e6
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15 ⦔➭碛匠 0.5 77.0 95.0 79.0 

16 ⦔守碛匠 1 76.0 93.0 87.0 

17 孮孲〳涸匠 1 53.0 74.0 66.0 

18 孲⻊〳涸匠 2 45.0 75.0 59.0 

19 〳涸匠 0.4 54.0 72.0 55.0 

20 룅䋪暵縄 0.5 83.0 12.0 181.0 

21 尽㗞㇬ꃫ 0.4 80.0 80.0 53.0 

22 纈⸽륫 0.5 48.0 42.0 48.0 

23 繠꧆ꂼ 0.4 66.0 76.0 74.0 

24 歌㛇潅ꂼ 0.4 61.0 61.0 71.0 

25 潅ꂼ 1.0 72.0 73.0 59.0 

26 霿륫 0.5 104.0 87.0 96.0 

27 ⚋ꃑ潅ꂼ 0.5 86.0 92.0 83.0 

28 ⚋ꃑ霿륫 0.5 69.0 72.0 70.0 

29 ⸽㖑ꂼ 0.4 54.0 67.0 66.0 

30 薅⚋ꃑ霿륫 0.5 272.0 278.0 161.0 

31 膴孲䒗꧆ꂼ 2 99.0 106.0 90.0 

32 α-桪碛饕꩓ꃫ 1 210.0 149.0 152.0 

33 β-桪碛饕꩓ꃫ 1 188.0 151.0 217.0 

34 α-桪碛饕꩓掜ꃫ 1 111.0 82.0 98.0 

35 β-桪碛饕꩓掜ꃫ 1 113.0 86.0 97.0 

36 桪碛饕꩓ꂼ 1 95.0 101.0 85.0 

37 桪碛饕꩓掜ꂼ 1 121.0 129.0 122.0 

38 ⛩ꃀ㇬腂 5 42.0 70.0 11.0 

39 孲守㑞㍟ 2 36.0 48.0 3.0 

40 㖿ⵄꂼ 5 67.0 76.0 82.0 

41 轠ⰻꂾ 5 137.0 154.0 166.0 

42 ト㝱碛 5 89.0 100.0 102.0 

43 守㑞㍟ 2 55.0 50.0 9.0 

44 孽㛇-6-守-1,3-薅✳熬ꃀ腂 10 7.0 25.0 1.0 

45 守㑞ꂼ 5 32.0 52.0 24.0 

46 孽薅軧㊋ 5 56.0 62.0 36.0 

47 胄副艑稇 100 87.0 90.4 72.1 

48 ⯘⠡⚋縄 2 83.0 77.0 44.0 

49 ⿡歌⛔蚋焦 10 46.0 20.0 61.0 

50 刼䩯㌄ꂛ 20 175.0 161.0 64.0 

51 繠剏霿륫 1 58.0 54.0 64.0 

52 ꣚剏峫㼷 1 95.0 43.0 69.0 

53 繠䩯峫㼷 0.5 67.0 80.0 54.0 

54 蔮孮㑞㍟ 5 122.0 114.0 119.0 

55 子剏峫㼷 0.5 22.0 45.0 36.0 

56 䩯䬘㝱碛 5 118.0 106.0 128.0 

57 刼繠➭㍟ 2 14.0 107.0 21.0 



 

138 
 

58 守碛蓷 1 2205.0 2085.0 472.0 

59 碛㾅胀 20 23.0 73.0 41.0 

60 䋒繠➭㽲 5 116.0 118.0 121.0 

61 ゜鴪䋪腂 1 110.0 119.0 117.0 

62 䬘餍峫㼷 10 124.0 113.0 132.0 

63 藟鴪暵縄 10 508.0 386.0 262.0 

64 㤵鴪暵縄 10 110.0 78.0 92.0 

65 䊼㢴僓蓷 10 584.0 646.0 297.0 

66 ⚋熬莞 10 108.0 112.0 115.0 

67 ⦔➭峫㼷 10 115.0 121.0 111.0 

68 ꣚兜峫㼷 10 104.0 122.0 110.0 

69 孽됓碛暵 10 18.0 26.0 15.0 

70 䋒㖑㣽䗞 10 74.0 86.0 88.0 

71 子絶㖑峫 10 301.0 282.0 186.0 

72 鴪兜尽➭ 10 144.0 75.0 350.0 

73 ꣚碛峫ⵄ 10 86.0 10.0 80.0 

74 ゜㆕峫㼷 10 76.0 9.0 48.0 

75 㖑㣗〳暵 10 73.0 73.0 77.0 

76 繠䩯䬘㸺 10 139.0 153.0 142.0 

77 ⣜➭㽲ꃑ 10 129.0 139.0 140.0 

78 孮絶尽纈 10 607.0 417.0 231.0 

79 䩯榰碛蓷 10 2181.0 2066.0 461.0 

80 ⣜銯繠㗞 10 86.0 96.0 95.0 

81 孮㽲綫匠 10 61.0 53.0 57.0 

82 犷蜒暵縄 10 128.0 105.0 105.0 

83 ➭蜒僓蓷 10 1982.0 1921.0 405.0 

3.3 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湱鳅✵吗絡涸獤ⴔ莲䒭

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ⴔկ㼆✵ⴔ猌䏞鳅
䊵涸油〳⟄䖤奉鳅ざ椚涸獤ⴔ絕卓偽꨽㹊낉➃プ䩛⸓霃縨獤ⴔ⿬侨Ⲹ㼱㹊낉➃プ涸吥낉獤ⴔ涸䊨⡲ꆀ
䲿넞䊨⡲佪桧錛㕃2 

  
   吗絡獤ⴔ莲䒭 Peakintelligence 獤ⴔ莲䒭 

㕃 2. 蘡π⚥蜟⯘㢴䊼腂♶ず獤ⴔ莲䒭♴ MRM 蒀靶㕃 

3.3 ꅾ㢕䚍㹊낉 
》唬ⴀꣳ崽䏞涸涸叻ⲥ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ㢕䚍崵㹁絕卓㥵邍4䨾爙ぐ湡叻暟涸⥂殆

1.24e5Q 302.20>107.20 (+)

1.5 2.0 2.5

0.0e0

5.0e4

1.0e5

1.24e5Q 302.20>107.20 (+)

1.5 2.0 2.5

0.0e0

5.0e4

1.0e5
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傞ꢂㄤ油꬗獤涸RSDⴔⵆ㖈0.03~0.63%ㄤ0.59~11.75%⛓ꢂկ 
邍 4. 83 Ⱓ㤃⵫⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

綘尼 湡叻暟 R.T.RSD Area RSD 綘尼 湡叻暟 R.T.RSD Area RSD 

1 ⯘⠡暵縄 0.23 11.75 43 守㑞㍟ 0.18 3.67 
2 尪♨腂ꃫ 0.18 3.27 44 礵熬腂 0.18 3.92 
3 蜟⯘㢴䊼腂 0.20 3.10 45 守㑞ꂼ 0.24 6.65 
4 暵䋒➭卌 0.18 3.30 46 孽薅軧㊋ 0.19 1.68 
5 㧆䋒暵縄 0.15 6.03 47 胄副艑稇 0.34 3.28 
6 ꬋ霿暵縄 0.17 4.00 48 ⯘⠡⚋縄 0.18 8.20 
7 銯끩暵縄 0.18 2.84 49 ⿡歌⛔蚋焦 0.19 2.39 
8 ㌂䋒暵縄 0.11 1.51 50 刼䩯㌄ꂛ 0.18 2.34 
9 尪碛暵縄 0.12 3.06 51 繠剏霿륫 0.04 2.81 

10 兜蟼峫㼷 0.17 4.23 52 ꣚剏峫㼷 0.16 11.05 
11 峁㽲匠 0.18 5.39 53 繠䩯峫㼷 0.21 5.10 
12 峁㽲匠륫 0.16 1.94 54 蔮孮㑞㍟ 0.08 1.99 
13 歌㛇峁㽲匠륫 0.17 4.03 55 子剏峫㼷 0.22 4.92 
14 㖑㝱碛匠 0.17 5.24 56 䩯䬘㝱碛 0.19 2.94 
15 ⦔➭碛匠 0.17 5.23 57 刼繠➭㍟ 0.63 4.48 
16 ⦔守碛匠 0.14 2.72 58 守碛蓷 0.04 4.15 
17 孮孲〳涸匠 0.14 5.51 59 碛㾅胀 0.34 4.92 
18 孲⻊〳涸匠 0.17 1.31 60 䋒繠➭㽲 0.06 7.41 
19 〳涸匠 0.17 3.28 61 ゜鴪䋪腂 0.05 8.75 
20 룅䋪暵縄 0.16 7.05 62 䬘餍峫㼷 0.13 1.54 
21 尽㗞㇬ꃫ 0.06 4.12 63 藟鴪暵縄 0.21 1.91 
22 纈⸽륫 0.08 2.39 64 㤵鴪暵縄 0.15 2.21 
23 繠꧆ꂼ 0.05 2.69 65 䊼㢴僓蓷 0.19 2.68 
24 歌㛇潅ꂼ 0.03 3.78 66 ⚋熬莞 0.16 2.29 
25 潅ꂼ 0.05 1.95 67 ⦔➭峫㼷 0.05 2.77 
26 霿륫 0.05 5.34 68 ꣚兜峫㼷 0.17 1.68 
27 ⚋ꃑ潅ꂼ 0.03 3.13 69 孽됓碛暵 0.18 2.10 
28 ⚋ꃑ霿륫 0.03 5.80 70 䋒㖑㣽䗞 0.23 5.80 
29 ⸽㖑ꂼ 0.07 5.63 71 子絶㖑峫 0.05 2.66 
30 薅⚋ꃑ霿륫 0.03 5.38 72 鴪兜尽➭ 0.14 1.29 
31 膴孲䒗꧆ꂼ 0.05 3.94 73 ꣚碛峫ⵄ 0.03 2.05 
32 α-桪碛饕꩓ꃫ 0.12 7.41 74 ゜㆕峫㼷 0.20 3.77 
33 β-桪碛饕꩓ꃫ 0.13 8.78 75 㖑㣗〳暵 0.19 3.07 
34 α-桪碛饕꩓掜ꃫ 0.04 10.63 76 繠䩯䬘㸺 0.06 2.31 
35 β-桪碛饕꩓掜ꃫ 0.04 10.93 77 ⣜➭㽲ꃑ 0.15 0.59 
36 桪碛饕꩓ꂼ 0.06 5.31 78 孮絶尽纈 0.04 2.45 
37 桪碛饕꩓掜ꂼ 0.04 3.49 79 䩯榰碛蓷 0.03 4.10 
38 ⛩ꃀ㇬腂 0.31 4.50 80 ⣜銯繠㗞 0.04 3.30 
39 孲守㑞㍟ 0.21 7.06 81 孮㽲綫匠 0.04 1.91 
40 㖿ⵄꂼ 0.03 4.14 82 犷蜒暵縄 0.19 1.50 
41 轠ⰻꂾ 0.04 3.72 83 ➭蜒僓蓷 0.03 3.89 
42 ト㝱碛 0.14 5.58     
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3.4 ⸈叻㔐佐桧 
鷥䭊紤暋ծ〳⛙ծ蘡π鵳遤唬ⴀꣳ崽䏞⸈叻㔐佐霚낉嫦⚡⸈叻崽䏞 3 ⚡䎂遤䭽撑⵸鶣⵸㢅椚倰䒭㢅

椚副劼崵㹁⟄⽀挿㛇餘㢪叻岁㹁ꆀ雦皾㔐佐桧㔐佐桧絕卓錛㕃 3կ㣐鿈ⴔ湡叻暟⸈叻㔐佐桧㖈
60.0~120.0%⛓ꢂկ 

 
㕃 3. ♶ず㛇餘⚥ 83 猫Ⱓ㤃⵫㔐佐桧 

4. 絕雿 
劥㹊낉⢪欽䀙峸LCMS-8060NX♲ꅾ㔋匧勍巊餘翫欽禹絡䒊用✫껏俱⚥83猫Ⱓ㤃⵫涸唬崵倰岁կ㹊낉

絕卓邍僈㖈㼆䎾涸唬ⴀꣳ崽䏞♴鵶絯6ꛏ鵳呋湡叻暟涸⥂殆傞ꢂㄤ油꬗獤涸RSDⴔⵆ㖈0.03~0.63%ㄤ
0.59~11.75%⟉㐼礵㺙䏞葻㥩կ䎂遤崵㹁3⼝唬ⴀꣳ崽䏞♶ず㛇餘⸈叻呋ㅷ㣐鿈ⴔ湡叻暟⸈叻㔐佐桧㖈
60.0~120.0%⛓ꢂկ霪倰岁乼⡲皍⽀ⴔ猌鷥䭊䚍㥩ⴔ區鸟䏞䘯⾝併䏞넞〳⟄⚹껏俱⚥㢴猫Ⱓ㤃⵫ず
傞癃叅䲿⣘⿬罌կ  

0
10
20
30
40
50
60
70
80

红牛 可乐 茶π

60%以上 30~60% 30%以下
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LCMSMS岁崵㹁꣚剏峫㼷瘝20猫β「⡤꣖倗⵫ 

䶰 銳ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫ 20 猫β「⡤꣖倗⵫涸㹁䚍㹁ꆀ倰岁կ絕卓儑爙霪倰岁㖈 0.1~5 
ng/mL 薴㔵ⰻ兜蟼峫㼷瘝 20 猫β「⡤꣖倗⵫絁䚍葻㥩湱Ⱒ禹侨 R 㖲>0.99720 猫β「⡤꣖倗⵫涸唬
ⴀꣳ 0.003 -0.08 ng/mL㹁ꆀꣳ⚹ 0.01-0.24 ng/mLկ霪倰岁ⴔ區鸟䏞䘯⾝併䏞넞鷓欽✵⡛崽䏞β「⡤
꣖倗⵫癃叅㹁ꆀկ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  β「⡤꣖倗⵫  Ⱓ㤃⵫   
 
β「⡤꣖倗⵫僽♧碫⚺銳欽✵屛毫ぐ猫䗱䖒㣟䌢⟄䎾㼆䗱絠汥ծ넞過⾓⿺歌朐艑⸆腊单鵳涸䱽ⵖկ䌢

錛涸β「⡤꣖倗⵫⺫䭍兜蟼峫㼷ծ꣚剏峫㼷ծ繠䩯峫㼷ծ子剏峫㼷瘝⚆歲导Ⱓ㤃⵫⚥䗱WADA〄䋒✫
շ犜欽幡⽀ոβ「⡤꣖倗⵫㾩✵ P1 碫Ⱓ㤃⵫⺫䭍ꃲ♨峫㼷ծ꣚兜峫㼷ծ꣚剏峫㼷瘝 20 猫կ犜姺鵘⸓プ
㖈饋鲨ծ㼘盪ծ徾ꨓ瘝㖞ざ⢪欽β「⡤꣖倗⵫կꤑ✫⢪欽蚋暟㼋荝涸꣉䚍溶剣䫣麤聘碫ծ⻊㥿ㅷ⚥唬崵
ⴀβ「⡤꣖倗⵫㼆굹彂䚍Ⱓ㤃⵫寓群꣈䱽鸣䧭鳅㣐䮋䧶կ㔔姼㕂㹻⡤肫䚪㽷〄䋒✫շ㣐㘗饋✲굹彂䚍Ⱓ
㤃⵫꣈䱽䭷⽂ո錞㹁✫⸓暟彂굹ㅷ⚥兜蟼峫㼷ծ꣚剏峫㼷ծ繠䩯峫㼷ծ子剏峫㼷β「⡤㔋猫꣖倗⵫唬ⴀꣳ
0.5 μg/kgկ湡⵸β「⡤꣖倗⵫涸唬崵倰岁⟄巊湱蒀靶-⚮翫餘靶岁⚹⚺㼿劢錛湱Ⱒ唬崵叻ⲥկ 

劥俒䒊用✫ 20 猫β「⡤꣖倗⵫涸巊湱蒀靶-⚮翫餘靶崵㹁倰岁կ霪倰岁䘯鸟ծⲥ烁ծ⾝併䏞넞鷓ざ匧
⡛崽䏞涸β「⡤꣖倗⵫涸癃叅կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼ꂁ縨 

䀙峸馄넞佪巊湱蒀靶♸♲ꅾ㔋匧勍餘靶⟉翫欽禹絡 LCMS-8045կⰨ⡤ꂁ縨⚹ 
鳕 巊 岹 :LC-40D XR×2 禹 絡 䱽 ⵖ 㐼 :CBM-40 
荈⸓鵳呋㐼 :SIL-40C XR ♲ꅾ㔋匧勍餘靶⟉ :LCMS-8045 
叙 庛 盲 :CTO-40C 蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.113 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack GISS-HP100 mm x 2.1 mm I.D., 3 μm, 䀙峸副嵳㹊낉㐼勞剣ꣳ

Ⱆ尽P/N: 227-30084-02 
崨  ⸓  湱 A 湱-0.1%歌ꃑ 5mM ⛩ꃑꜽ宐很巊B 湱-歌ꃫ 
崨     鸟 0.3 mL/min 鵳  呋  ꆀ 10 μL 
叙     庛 40˫ 峤 ꛏ 莲 䒭 宐歌ꃫ11 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 20%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 
Time(min) Module Command Value 

0.30 Pumps Pump B Conc. 20 
5.00 Pumps Pump B Conc. 80 
6.00 Pumps Pump B Conc. 80 
6.20 Pumps Pump B Conc. 20 
9.00 Controller Stop  
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餘靶勵⟝ 
餘 靶 ⟉ LCMS-8045 膴很⵫盗庛䏞 150˫ 
猌 㶩 彂 ESI+(1.0kV) ⸈掚莲㗌庛䏞 400˫ 
꨺ ⻊ 孞 宆孞 3 L/min 䱹 〡 庛 䏞 400˫ 
䎁 醋 孞 宆孞 5 L/min 䪊 䲽 莲 䒭 MRM 
⸈ 掚 孞 瑟孞 20 L/min M R M ⿬ 侨 錛邍 2 

     邍 2. MRM ⿬侨 

䎸尼 ⚥俒ぜ 薉俒ぜ 
⵸⡤猌㶩
m/z 

❡暟猌㶩 1
m/z 

CE1
eV 

❡暟猌㶩 2
m/z 

CE2
eV 

1 兜蟼峫㼷 Propranolol 260.2 183.1* -17 116.1 -18 
2 ꣚剏峫㼷 Atenolol 266.9 145.0* -26 225.1 -16 
3 繠䩯峫㼷 Metoprolol 268.1 116.1 -18 191.1 -18 
4 子剏峫㼷 Carteolol 292.9 237.1* -16 202.1 -21 
5 ꣚兜峫㼷 Alprenolol 249.9 116.1* -16 173.0 -18 
6 ⦔➭峫㼷 Betaxolol 308.1 116.1* -20 72.1 -24 
7 子絶㖑峫 Carvedilol 406.9 224.0 -23 100.0* -27 
8 程➭峫㼷 Sotalol 273.2 133.1* -27 213.0 -18 
9 紵㢴峫㼷 Nadolol 310.1 254.1* -17 236.1 -21 

10 㑞に峫㼷 Timolol 317.2 261.0* -17 244.0 -22 
11 ꃲ♨峫㼷 Acebutolol 336.9 116.1* -23 260.1 -21 
12 䋒霿峫㼷 Bunolol 291.9 236.1* -16 201.0 -21 
13 蒔尽峫㼷 Esmolol 295.9 219.1* -18 145.0 -26 
14 㝱ⵄ峫㼷 Celiprolol 380.1 251.0* -24 307.1 -18 
15 嫱程峫㼷 Bisoprolol 325.9 116.1* -19 222.0 -13 
16 蝶掜峫㼷 Oxprenolol 266.1 116.1* -17 225.1 -13 
17 㣽䗳峫㼷 Nebivolol 406.2 151.0* -31 123.0 -44 
18 ゜㆕峫㼷 Pindolol 249.0 116.1* -17 72.1 -23 
19 ㌂䋒峫㼷 Penbutolol 292.1 236.1* -16 201.0 -21 
20 子䬘峫㼷 Carazolol 298.9 116.0 -21 222.0* -19 

* 㹁ꆀ猌㶩㼆 

2. 絕卓♸雭雿 
2.1 㛇餘叻ⲥ很巊蒀靶㕃 

0.5 ng/mL 㛇餘叻ⲥ很巊副劼崵㹁20 猫β「⡤꣖倗⵫碫涸⻊ざ暟 MRM 蒀靶㕃㥵♴蒀靶油䕎葻㥩
偽䎁䪓կ姼㢪歋✵紵㢴峫㼷剣䩛䚍䒗匬⡤蒀靶油剣♧㹁涸ⴔ猌馋⸷կ 
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㕃 1. 0.5 ng/mL 㛇餘⸈叻涸 MRM 蒀靶㕃 

2.2 絁䚍⿺抳併䏞 
ꤑ兜蟼峫㼷ծ゜㆕峫㼷㢪Ⱖ➭β「⡤꣖倗⵫㖲㶸㖈♧㹁玐䏞涸㛇餘䫈ⵖ佪䎾29%-87%㔔姼ꅷ

欽㛇餘⼐ꂁ叻ⲥ刼絁鵳遤㹁ꆀկ劥俒䭽撑 1.4 倰岁ꂁⵖ叻ⲥ禹⴩很巊⟄油꬗獤㼆崽䏞⡲㕃鵳遤絁䚍䬾ざ
䖤叻ⲥ刼絁կ絕卓邍僈20 猫β「⡤꣖倗⵫絁䚍葻㥩湱Ⱒ禹侨 R 㖲>0.997ⲥ烁䏞 89.3%~117.6%⛓ꢂկ
β「⡤꣖倗⵫叻ⲥ刼絁錛㕃 2կ呏研⥌㐾嫱雦皾Ⱖ唬ⴀꣳS/N=3ㄤ㹁ꆀꣳS/N=10կ唬ⴀꣳ 0.003 -
0.08 ng/mL㹁ꆀꣳ 0.01-0.24 ng/mLկ 

   
兜蟼峫㼷 繠䩯峫㼷 子絶㖑峫 
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程➭峫㼷 紵㢴峫㼷 㑞に峫㼷 

㕃 2. 鿈ⴔ⻊ざ暟叻ⲥ刼絁 

邍 3. β「⡤꣖倗⵫叻ⲥ刼絁涸絁䚍Ⱒ禹 

綘
尼 ⻊ざ暟 絁䚍薴㔵/ 

ng/mL 絁䚍倰玐 
湱Ⱒ禹侨 ⲥ烁䏞 唬ⴀꣳ 㹁ꆀꣳ 

R (%) ng/mL ng/mL 
1 兜蟼峫㼷 0.05-5 Y = (278847)X + (-8047.59) 0.9979 89.4-106.1 0.03 0.09 

2 ꣚剏峫㼷 0.2-5 Y = (83451.5)X + (-26791.3) 0.9988 91.8-109.0 0.02 0.06 

3 繠䩯峫㼷 0.05-5 Y = (486526)X + (-2348.48) 0.9992 89.3-113.9 0.01 0.02 

4 子剏峫㼷 0.05-5 Y = (830723)X + (2807.08) 0.9997 89.9-109.2 0.01 0.02 

5 ꣚兜峫㼷 0.05-5 Y = (87193.1)X + (-1742.09) 0.9995 86.9-110.4 0.01 0.04 

6 ⦔➭峫㼷 0.05-5 Y = (207191)X + (-4383.99) 0.9993 86.5-113.2 0.02 0.07 

7 子絶㖑峫 0.05-5 Y = (160529)X + (-2196.85) 0.9993 91.2-117.6 0.02 0.07 

8 程➭峫㼷 0.05-5 Y = (441384)X + (3690.47) 0.9998 96.7-103.1 0.01 0.03 

9 紵㢴峫㼷 0.05-5 Y = (1.29517e+006)X + (-4615.29) 0.9998 91.0-105.1 0.003 0.01 

10 㑞に峫㼷 0.05-5 Y = (1.58637e+006)X + (13331.9) 0.9995 92.2-115.4 0.003 0.01 

11 ꃲ♨峫㼷 0.05-5 Y = (676039)X + (-5382.42) 0.9997 89.8-113.3 0.01 0.04 

12 䋒霿峫㼷 0.05-5 Y = (1.45484e+006)X + (-4526.34) 0.9994 93.7-109.0 0.003 0.01 

13 蒔尽峫㼷 0.05-5 Y = (239428)X + (-2634.99) 0.9990 91.3-116.5 0.08 0.24 

14 㝱ⵄ峫㼷 0.05-5 Y = (1.25011e+006)X + (-6394.04) 0.9989 92.4-115.2 0.01 0.04 

15 嫱程峫㼷 0.05-5 Y = (133698)X + (-2213.21) 0.9995 83.0-111.0 0.05 0.15 

16 蝶掜峫㼷 0.05-5 Y = (777888)X + (-4196.29) 0.9997 92.2-111.3 0.003 0.01 

17 㣽䗳峫㼷 0.05-5 Y = (304988)X + (-1907.56) 0.9991 91.6-110.5 0.02 0.06 

18 ゜㆕峫㼷 0.05-5 Y = (1.09070e+006)X + (-328.447) 0.9998 93.9-109.0 0.01 0.02 

19 ㌂䋒峫㼷 0.05-5 Y = (2.93109e+006)X + (-14210.8) 0.9996 96.6-107.1 0.01 0.02 

20 子䬘峫㼷 0.05-5 Y = (253009)X + (-2664.48) 0.9994 90.6-109.3 0.03 0.08 

3. 絕雿 
劥㹊낉⢪欽䀙峸LCMS-8045巊餘翫欽禹絡䒓〄✫20猫β「⡤꣖倗⵫ゎꆀ涸唬崵倰岁կ倰岁㷖霚낉絕卓

邍僈㖈0.05~5 μg/mL薴㔵ⰻ20猫β「⡤꣖倗⵫絁䚍葻㥩湱Ⱒ禹侨R㖲>0.997β「⡤꣖倗⵫涸唬ⴀꣳ
⚹0.003 -0.08 ng/mL㹁ꆀꣳ0.01-0.24 ng/mLկ  
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3.8 鵵犜䧭ⴔ涸絾ざⴔ區 

㼆✵ꬋ岁蚋暟幑⸈歋✵⥂⨴굹ㅷ僽㛇✵⸆腊涸❡ㅷ⚹儑爙Ⱖ剣佪䚍幑⸈♧菚吐㖈Ⱖ剣佪崽䏞㢴

侨⚹䗎ꆀ奉䌢ꆀ涸宐䎂ず傞⚹㟞䔂Ⱖ⸆佪儑爙䌢㶸㖈㢕ざ幑⸈涸䞔ⲃկ幑⸈涸蚋暟䖃䖃僽䌢錛蚋暟ծ鷍

䋑蚋暟痰罏僽⵸⡤蚋暟瘝呏研俒柄⿺港崵䞔ⲃ幑⸈䲜⠦⚺銳ⴀ梡涸馋⸷剣a⽀♧暟餘幑⸈b♧碫

痰㢴碫暟餘婎殆c㢴猫暟餘涸㢕ざ幑⸈d⻊㷖ㅷ涸幑⸈➢幑⸈涸䧭劥ծ佪渤⟄⿺㼆梡剣倰岁涸錞鼙

勻骆⚺銳幑⸈涸暟餘䌢⚹僒餝⟟䐢涸暟餘告鵛䎃⛲㶸㖈幑⸈倝崞䚍暟餘痰罏⾲俱䧭劥鳅넞涸暟餘⛲剣

幑⸈溶犜姺涸嫫ⶰ⡲欽㣐涸暟餘ず傞ꛏ㼆錞鼙梡剣叻ⲥ唬崵고湡痰罏倰岁涸ⵠ䠑幑⸈⛲鳅⚹䌢錛կ 

㔔姼ꛏ㼆⥂⨴굹ㅷ⚥ꬋ岁幑⸈涸㢕ざ幑⸈涸梡韌꨽銳䒊用模㊤涸ꬋ岁幑⸈㢕ざ癃叅唬崵倰呩⟄忘

駈湡⵸ꬋ岁幑⸈㢕ざ幑⸈港盗涸꨽宠կ⚺銳⿬罌㕂㹻㽷〄䋒涸굹ㅷ邉埋唬낉倰岁շ⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑

⸈⻊㷖蚋暟涸唬崵 BJS 201710ոㄤ嵳Ⱒ䚪縭〄䋒 SN/T 5357-2021շⴀ〡⥂⨴굹ㅷ⚥㢴碫ꬋ岁幑⸈暟涸崵

㹁 巊湱蒀靶-餘靶/餘靶岁ո瘝絾ざ癃叅倰岁կず傞絕ざ䀙峸荈䒊շ⥂⨴굹ㅷ⚥鵵犜蚋暟 QTOF 餘靶䎽ո䘯

鸟鵳遤⥂⨴굹ㅷ⚥鵵犜䧭ⴔ涸䘯鸟㹁䚍㹁ꆀⴔ區կ劥畎宨䚪✫鿈ⴔ⥂⨴굹ㅷꬋ岁幑⸈絾ざ癃叅涸䎾欽倰呩

⣘湱Ⱒ唬崵➃プ⿬罌կ 

LCMS-9050 

㔋匧勍굷遤傞ꢂ餘靶翫欽⟉ 

      

LCMS-8050 RX 

♲ꅾ㔋匧勍巊餘翫欽⟉ 

R X  
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LCMSMSⴔ區⥂⨴굹ㅷ⚥110猫ꬋ岁幑⸈蚋暟 
䶰 銳劥俒ⵄ欽 LCMS-8060NX 馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶禹絡䒊用✫⥂⨴굹ㅷ⚥ 110 猫ꬋ岁幑⸈
蚋暟唬崵倰岁կ呋ㅷ絑歌ꃫ馄㡮䲿》䲿》巊鵂応た湬䱹鵳呋ⴔ區կ絑絁䚍ծꅾ㢕䚍⿺ⲥ烁䏞倰岁㷖霉⟟
絕卓儑爙霪倰岁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r0.997⸈叻呋ㅷ涸ꅾ㢕䚍n=3湱㼆叻ⲥ⨊䊵 RSD 㼭✵ 5%
⸈叻㔐佐桧㖈 81.38% ~ 108.31%⛓ꢂⲥ烁䏞葻㥩կ 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  ⥂⨴굹ㅷ ꬋ岁幑⸈蚋暟   

 
䔲➚爢吐欰崞蒜㤉涸⸈䘯絛➃又䌄勻✫䖎㢴千⨴䐀꡼곿㔔姼⥂⨴굹ㅷ涸꨽宠傈渤㟞⸈կ♶岁ⴔ㶩鸑

䌢吐䪾〳❡欰♸㢅倰蚋Ⱘ剣碫⡃⡲欽涸鵵岁幑⸈暟⸈Ⰶ奉⥂⨴굹ㅷ⚥㟞䔂⥂⨴ㅷ涸⸆佪⟄姼褐낕嶊餩
罏暑》凐ⵄկ㔔⥂⨴굹ㅷⴀ梡涸㸝Ⰼ꡼곿傈幯㟞㢴䒊用⥂⨴굹ㅷ⚥ꬋ岁幑⸈暟涸䘯鸟唬崵倰岁ꬋ䌢䗳
銳կ 

湡⵸吗絡涸唬崵倰岁嫱鳅䌢欽涸倰岁剣巊湱蒀靶餘靶岁ծ脸⡤ꆄ⯝氋岁ծ䬘削⯕靶岁瘝կ劥俒䎾欽巊湱
蒀靶⚮翫餘靶⟉䒊用110猫ꬋ岁幑⸈蚋暟涸䘯鸟㹁䚍㹁ꆀ癃叅倰岁霪倰岁剣ⵄ✵䲿넞傈䌢癃叅ⴔ區鸑ꆀ
㟞鵳굥ꤗ港崵佪腊㼆䲿⼮⥂⨴굹ㅷ餘ꆀ㸝Ⰼ䱽ⵖⰨ剣ꅾ銳涸䎾欽⟟⧩կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8060NXꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40A 膴   孞   劼 DGU-40S 
鳕   巊   岹 LC-40D XS×2 叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C XS 餘 靶 ⟉ LCMS-8060NX 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.124   

1.2 ⴔ區勵⟝  
巊湱蒀靶勵⟝ 
蒀   靶  叙 

 
Shim-pack GIST HP100 mm x 2.1 mm I.D.2 μm 
䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-30001-04 

崨 ⸓ 湱 A-0.1%歌ꃑ 2mM ⛩ꃑꜽ宐很巊B-⛩臟 
鵳 呋 ⡤ 獤 2 μL 
崨       鸟 0.3 mL/min 叙       庛 40˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 10%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
2.0 岹 B Conc 10 
2.1 岹 B Conc 35 
4.0 岹 B Conc 35 
4.1 岹 B Conc 40 
6.5 岹 B Conc 40 
7.0 岹 B Conc 80 
9.0 岹 B Conc 80 
9.1 岹 B Conc 90 

13.0 䱽ⵖ㐼 STOP  
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餘靶勵⟝ 
猌 㶩 ⻊ 莲 䒭 ESI± ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 3.0 L/min 
D L 庛 䏞 150˫ ⸈ 掚 孞 崨 鸟 15.0 L/min 
⸈掚莲㗌庛䏞 400˫ 焥 中 孞 孿孞  
䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) ㌂ ꛏ 呕 縨 +1.5 mm 
M R M ⿬ 侨 錛邍2   

邍 2. ⻊ざ暟⥌䜂⿺ MRM ⿬侨 

ID ⻊ざ暟ぜ CAS 尼 
⥂殆傞ꢂ
min 

猌㶩⻊莲
䒭 

MRM 猌㶩㼆 
Q1 Pre Bias 

(V) 
CE 
(V) 

Q3 Pre Bias 
(V) 

1 渮ꃑ✳歌⿽胟 657-24-9 0.877 (+) 
130.15>71.05* -10 -22 -15 
130.15>60.10 -24 -14 -26 

2 掆ꃑ 59-67-6 1.016 (+) 
124.00>80.15* -24 -22 -17 
124.00>78.10 -10 -22 -16 

3 孽歌梠ꃑ 701-54-2 1.328 (+) 
158.15>95.15* -12 -17 -20 
158.15>67.10 -11 -27 -30 

4 尪♨腂ꃫ 18559-94-9 1.811 (+) 
240.15>148.05* -17 -17 -17 
240.15>166.15 -17 -13 -19 

5 ꣚剏峫㼷 29122-68-7 1.959 (+) 
267.10>145.10* -19 -24 -30 
267.10>133.10 -19 -27 -29 

6 ♨✳胟 692-13-7 2.057 (+) 
158.15>60.15* -12 -14 -26 
158.15>57.15 -11 -24 -23 

7 띿랕焦 299-42-3 3.135 (+) 
166.10>148.10* -12 -14 -17 
166.10>117.10 -12 -20 -24 

8 〳⛙㹁 4205-90-7 3.640 (+) 
230.00>213.00* -16 -24 -25 
230.00>160.00 -16 -34 -19 

9 ꫬ谐焦 115-53-7 3.653 (+) 
330.10>181.10* -24 -33 -21 
330.10>239.10 -13 -25 -19 

10 薅⛩⿽胟 114-86-3 3.730 (+) 
206.15>60.10* -15 -17 -27 
206.10>105.10 -15 -25 -23 

11 子䩯兜ⵄ 62571-86-2 3.844 (+) 
218.10>116.10* -15 -13 -24 

218.10>75.10 -15 -21 -16 

12 ⡠⼐⯘ꥑ 43200-80-2 3.838 (+) 
389.00>217.10* -15 -33 -17 
389.00>345.10 -15 -10 -26 

13 ㆆ㇬㍟ 19216-56-9 3.949 (+) 
384.00>247.15* -15 -29 -29 
384.00>366.10 -15 -27 -28 

14 ✳蝶⚋㍟ 13754-56-8 4.104 (+) 
317.10>86.20* -12 -23 -18 
317.10>272.10 -12 -20 -21 

15 縄呔⴩ꂼ 122320-73-4 4.313 (+) 
358.10>135.10* -14 -25 -29 
358.10>119.10 -14 -48 -25 

16 俒䬘岁鳟 93413-69-5 4.387 (+) 
278.10>58.10* -11 -21 -25 
278.10>121.10 -11 -27 -25 

17 齡紤㖑齡ꬋ 949091-38-7 4.428 (+) 
453.05>97.10* -17 -30 -21 
453.05>113.15 -17 -30 -24 

18 守繠䩟ꂼ 80-77-3 4.475 (+) 
274.10>174.10* -19 -19 -20 
274.10>159.10 -20 -33 -18 

19 釾랱稇 73-31-4 4.468 (+) 
233.10>174.10* -17 -14 -20 
233.10>159.10 -17 -25 -19 

20 縄鸑㹁 2934-97-6 4.536 (+) 
356.00>192.15* -25 -28 -22 
356.00>176.15 -14 -50 -21 

21 守薅齡併 132-22-9 4.620 (+) 275.10>230.05* -20 -16 -27 
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275.10>167.10 -20 -37 -19 

22 紤㖑齡ꬋ 831217-01-7 4.616 (+) 
467.20>297.10* -18 -41 -23 
467.10>341.10 -17 -33 -26 

23 蓷孮䬘僈 458-24-2 4.742 (+) 
232.00>159.10* -17 -22 -18 
232.00>187.10 -17 -13 -22 

24 ⠄㖑齡ꬋ 224785-90-4 4.807 (+) 
489.00>151.10* -19 -46 -18 
489.00>312.10 -19 -39 -24 

25 
繿㛇韝蜒銯㖑齡

ꬋ 
139755-85-4 5.054 (+) 

505.15>99.10* -20 -38 -21 
505.15>129.20 -20 -28 -26 

26 銯㖑齡ꬋ 139755-83-2 5.190 (+) 
475.00>283.10* -18 -41 -22 
475.00>100.10 -18 -28 -21 

27 韝蜒銯㖑齡ꬋ 642928-07-2 5.445 (+) 
489.00>72.10* -19 -55 -15 
489.00>113.15 -19 -31 -23 

28 守宆⼾ 58-25-3 5.561 (+) 
299.90>227.00* -22 -25 -26 
299.90>241.10 -12 -16 -19 

29 ㅔ鴪㇬➧ 59467-70-8 5.660 (+) 
326.00>291.10* -13 -27 -22 
326.00>249.10 -13 -37 -28 

30 䩟勻兜ꥑ 151319-34-5 6.134 (+) 
306.05>236.15* -12 -26 -27 
306.05>264.05 -12 -21 -30 

31 孽㛇➭鴪䬘ꬋ 385769-84-6 6.161 (+) 
391.10>204.20* -12 -55 -24 
391.10>262.10 -15 -29 -20 

32 孽守㖑䎂 88150-42-9 6.191 (+) 
409.10>238.10* -29 -14 -28 
409.10>206.10 -29 -27 -24 

33 ぼ呔⴩ꂼ 111025-46-8 6.381 (+) 
357.00>134.20* -25 -28 -28 
357.00>119.10 -14 -44 -24 

34 㤵尪銯岮 604-75-1 6.487 (+) 
287.00>241.10* -11 -21 -29 
287.00>163.00 -21 -37 -18 

35 蒔尽㇬➧ 29975-16-4 6.519 (+) 
295.00>267.05* -21 -23 -20 
295.00>241.00 -21 -24 -19 

36 炦銯岮 146-22-5 6.741 (+) 
282.10>236.10* -11 -24 -27 
282.00>207.10 -11 -34 -23 

37 ꂛꂠ 77-09-8 6.734 (+) 
319.00>225.10* -12 -19 -26 
319.00>197.10 -23 -31 -23 

38 ⸣䬘銯岮 846-49-1 6.855 (+) 
321.00>275.00* -23 -21 -21 
321.00>229.10 -12 -31 -27 

39 
N,N-⿽⿡歌㛇銯

䋒刼僈 
84467-54-9 6.924 (+) 

252.00>125.00* -17 -21 -27 
252.00>139.00 -18 -12 -29 

40 ꣚兜㇬➧ 28981-97-7 6.942 (+) 
309.00>281.10* -12 -24 -21 
309.00>274.00 -12 -25 -21 

41 守炦銯岮 1622-61-3 7.185 (+) 
316.00>270.05* -12 -24 -21 
316.00>241.05 -12 -36 -28 

42 ♲㇬➧ 28911-01-5 7.220 (+) 
343.00>308.00* -13 -26 -23 
343.00>239.00 -13 -41 -27 

43 
N-⽀⿡歌㛇銯䋒

刼僈 
168835-59-4 7.343 (+) 

266.10>125.10* -10 -23 -26 
266.10>139.10 -10 -13 -29 

44 ➭鴪䬘ꬋ 171596-29-5 7.460 (+) 
390.00>135.00* -15 -20 -27 
390.00>204.05 -15 -54 -24 

45 呔⴩ぼ㍟ 29094-61-9 7.780 (+) 
446.00>103.00* -17 -37 -22 
446.00>167.10 -17 -29 -19 

46 ⵄ過䎂 50-55-5 7.802 (+) 
609.00>195.10* -24 -38 -23 
609.00>174.20 -24 -42 -20 

47 銯䋒刼僈 106650-56-0 7.821 (+) 
280.10>125.00* -11 -22 -26 
280.00>139.00 -11 -15 -16 

48 歌薅熬♨膵 64-77-7 7.889 (+) 
271.10>91.10* -19 -32 -20 
271.10>65.10 -19 -55 -27 
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49 炻去蒔㖑齡ꬋ 856190-47-1 8.034 (+) 
505.00>99.10* -20 -36 -20 
505.00>113.20 -20 -29 -24 

50 炦薅㖑䎂 21829-25-4 8.120 (+) 
347.10>239.10* -25 -15 -29 
347.10>223.00 -13 -32 -26 

51 呔⴩룅暵 21187-98-4 8.199 (+) 
324.10>127.20* -23 -19 -29 
324.10>153.10 -23 -23 -30 

52 ꃲ守蓷ꃑ 89796-99-6 8.199 (+) 
355.00>215.00* -25 -35 -24 
355.00>216.00 -25 -23 -24 

53 㖑銯岮 439-14-5 8.280 (+) 
285.00>193.10* -11 -30 -23 
285.00>222.10 -11 -26 -25 

54 呔⴩岚膵 26944-48-9 8.291 (+) 
367.10>170.20* -14 -17 -19 
367.10>152.00 -14 -19 -18 

55 呔⴩薅膵 10238-21-8 8.401 (+) 
494.10>369.00* -25 -14 -20 
494.10>169.10 -15 -34 -21 

56 ⠦⠄㖑齡ꬋ 224788-34-5 8.444 (+) 
460.00>151.15* -18 -40 -30 
460.00>312.05 -17 -36 -24 

57 㽲纈㖑䎂 39562-70-4 8.481 (+) 
361.05>329.10* -14 -13 -25 
361.05>315.05 -14 -12 -24 

58 呔⴩繠膵 93479-97-1 8.491 (+) 
491.10>352.20* -18 -14 -28 
491.10>126.20 -18 -27 -24 

59 㽲蜒㖑䎂 66085-59-4 8.583 (+) 
419.10>343.15* -16 -13 -26 
419.10>301.05 -16 -26 -22 

60 
峫⠄➭♨繿ꃑꛧ

渮 
75225-50-2 8.591 (+) 

445.10>343.20* -17 -22 -19 
445.10>173.10 -17 -35 -20 

61 㽲程㖑䎂 63675-72-9 8.724 (+) 
389.00>315.00* -28 -10 -25 
389.00>195.10 -28 -41 -22 

62 呔⴩㌄ꂼ 33342-05-1 8.750 (+) 
528.00>403.15* -38 -13 -30 
528.00>386.10 -20 -21 -29 

63 齡蜒銯㖑齡ꬋ 371959-09-0 8.834 (+) 
460.00>283.20* -18 -36 -22 
460.00>299.20 -18 -37 -23 

64 繠⠄➭宝 73573-88-3 8.872 (+) 
391.10>185.20* -15 -14 -22 
391.10>159.20 -28 -26 -30 

65 ꬋ峫㖑䎂 72509-76-3 8.930 (+) 
384.00>338.00* -15 -13 -26 
384.00>352.05 -27 -13 -27 

66 峫⠄➭宝 75330-75-5 9.153 (+) 
405.00>199.20* -16 -19 -15 
405.00>285.20 -29 -11 -22 

67 榰呔⴩㣽 135062-02-1 9.167 (+) 
453.10>230.20* -17 -29 -27 
453.10>174.20 -17 -42 -21 

68 鳟⠄➭宝 79902-63-9 9.536 (+) 
419.10>199.25* -16 -15 -16 
419.10>285.10 -30 -10 -22 

69 膴繿㛇峫⠄➭宝 109273-98-5 10.272 (+) 
387.00>199.20* -15 -19 -25 
387.00>173.20 -15 -23 -19 

70 孲守㑞㍟ 58-93-5 3.706 (-) 
296.00>269.00* 15 19 28 
296.00>205.10 15 23 19 

71 䊼嫱㧆 57-44-3 3.846 (-) 
183.10>42.05* 22 24 11 
183.10>140.20 21 13 11 

72 薅䊼嫱㧆 50-06-6 4.833 (-) 
231.10>42.00* 12 18 10 
231.10>188.20 12 12 11 

73 ト㝱碛 54-31-9 5.629 (-) 
329.10>205.05* 16 23 18 
329.10>285.10 16 15 11 

74 䒗䧥䊼嫱㧆 57-43-2 6.235 (-) 
225.10>182.20* 11 13 17 

225.10>42.10 12 23 14 

75 尽〳䊼嫱㧆ꛧ渮 76-73-3 6.835 (-) 
237.10>42.05* 12 23 12 
237.10>194.20 12 13 11 

76 炻ꃑ㤵銯齡卌 5874-97-5 1.277 (+) 212.20>152.10* -10 -16 -12 
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212.20>194.20 -19 -11 -23 

77 歌蝶ꂶ腂 1216788-76-9 1.493 (+) 
168.10>91.10* -13 -26 -20 
168.10>119.10 -13 -21 -24 

78 銯끩暵縄 54239-37-1 2.043 (+) 
220.20>143.10* -18 -21 -28 
220.20>202.10 -18 -10 -16 

79 暵䋒➭卌 23031-25-6 2.287 (+) 
226.10>152.10* -18 -15 -28 
226.10>125.10 -19 -23 -23 

80 守㑞㍟ 58-94-6 2.417 (-) 
293.90>214.00* 21 28 20 
293.90>179.10 20 45 16 

81 룅䋪暵縄 117827-79-9 2.494 (+) 
262.20>185.10* -12 -24 -14 
262.20>202.10 -12 -19 -16 

82 尪♨腂ꃫ 18559-94-9 2.499 (+) 
240.00>148.10* -18 -17 -30 
240.00>166.00 -18 -12 -20 

83 銯䋒暵縄 54239-39-3 3.293 (+) 
234.20>160.10* -20 -14 -30 
234.20>143.10 -20 -24 -17 

84 ꬋ霿暵縄 13392-18-2 3.738 (+) 
304.00>107.00* -24 -29 -21 
304.00>135.00 -24 -18 -29 

85 ⚋子暵縄 72332-33-3 3.767 (+) 
291.10>273.00* -24 -13 -21 
291.10>231.20 -23 -19 -17 

86 ⵄ䩯ば 26652-09-5 4.000 (+) 
288.00>121.00* -24 -22 -24 
288.00>150.00 -24 -20 -30 

87 刼繠➭㍟ 5011-34-7 4.097 (+) 
267.20>181.20* -22 -15 -14 
267.20>166.10 -22 -25 -13 

88 ⯘⠡㝱縄 157877-79-7 4.602 (+) 
319.10>203.00* -26 -20 -23 
319.10>301.10 -27 -13 -23 

89 ⯘⠡⚋縄 38339-11-6 5.066 (+) 
263.10>203.00* -22 -18 -24 
263.10>245.00 -22 -11 -19 

90 守⚋齡卌 3811-25-4 5.580 (+) 
214.10>119.00* -18 -28 -14 
214.10>154.10 -18 -18 -28 

91 ⯘⠡暵縄 129138-58-5 6.001 (+) 
277.10>203.00* -23 -16 -22 
277.10>132.10 -12 -27 -15 

92 犷蜒暵縄 73573-87-2 6.291 (+) 
345.00>149.00* -28 -20 -30 
345.00>121.00 -15 -32 -14 

93 徃守䋒暵縄 37153-52-9 6.399 (+) 
321.20>247.00* -15 -18 -19 
321.20>168.10 -29 -16 -30 

94 㧆䋒暵縄 41570-61-0 6.562 (+) 
228.10>118.00* -19 -29 -23 
228.10>154.00 -19 -16 -12 

95 㢴䊼腂 51-61-6 6.562 (+) 
154.10>119.20* -30 -20 -24 

154.10>91.10 -30 -26 -20 

96 歌守㑞㍟ 135-07-9 6.826 (-) 
358.10>322.10* 26 14 14 
358.10>258.00 18 18 10 

97 徃䋒暵縄 41937-02-4 6.870 (+) 
367.00>292.80* -16 -18 -16 
367.00>348.90 -30 -13 -28 

98 끩䋒暵縄 56341-08-3 7.105 (+) 
311.00>217.00* -25 -25 -17 
311.00>237.00 -26 -17 -18 

99 ⯘⠡悭暵 37158-47-7 7.352 (+) 
291.10>203.10* -24 -16 -15 
291.10>168.10 -25 -28 -13 

100 棴䋒暵縄 81732-65-2 8.130 (+) 
368.00>312.10* -28 -15 -24 
368.00>294.10 -27 -20 -22 

101 䬘餍暵縄 36894-69-6 8.254 (+) 
329.30>162.10* -10 -25 -12 
329.30>207.20 -30 -16 -26 

102 ⯘⠡䒗煈暵縄 37158-48-8 8.302 (+) 
291.10>188.10* -24 -24 -21 
291.10>273.10 -25 -12 -20 

103 끩餢暵縄 54238-51-6 8.451 (+) 
325.10>237.00* -28 -17 -18 
325.10>217.10 -28 -24 -17 
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104 薅⛩ꃫ腂 A 1346746-81-3 8.919 (+) 
345.10>150.10* -29 -23 -17 
345.10>327.10 -29 -14 -24 

105 ゜鴪䋪腂 26807-65-8 9.077 (+) 
366.10>132.10* -16 -15 -15 

366.10>91.10 -30 -41 -19 

106 孮銯宝 54910-89-3 9.078 (+) 
310.40>44.00* -15 -12 -20 
310.40>148.20 -15 -9 -28 

107 ㌂䋒暵縄 36507-48-9 9.515 (+) 
292.20>201.10* -13 -20 -15 
292.20>236.20 -25 -16 -27 

108 尪繠暵縄 89365-50-4 9.557 (+) 
416.20>398.10* -18 -15 -21 
416.20>380.10 -18 -20 -28 

109 䋒繠➭㽲 28395-03-1 10.312 (-) 
363.00>80.00* 25 27 10 
363.00>207.00 26 21 21 

110 ⵄ蜒齡棴 168273-06-1 10.334 (+) 
463.10>363.00* -20 -26 -28 

463.10>298.80 -20 -47 -23 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥㅷ很巊涸ꂁⵖ 
》110猫ꬋ岁幑⸈蚋暟叻ⲥㅷぐ鷓ꆀ欽歌ꃫꂁⵖ䧭10 μg/mL涸幊ざ叻ⲥㅷ⪰㢊巊կ欽ⴲ㨤崨⸓湱鷶

紩獺ꅺꂁⵖ䧭1.0ծ2.5ծ5.0ծ10.0ծ25.0ծ50.0ծ100.0 ng/mL涸幊ざ叻ⲥ禹⴩䊨⡲巊կ 

1.4 呋ㅷ⵸㢅椚 
獦》呋ㅷ1 g縨✵50 mL㺂ꆀ櫕⚥⸈歌ꃫ鷓ꆀ馄㡮䲿》15 min佞ⲇ荛㹔庛欽歌ꃫ㹁㺂》鷓ꆀ

副幡巊12000 r/min猌䗱5 min絑0.22 µm䗎㶰応芘鵂応た》絯応巊鵳呋唬崵կ呋⵸㢅椚崨玐錛㕃1կ 

 
㕃1. 呋ㅷ⵸㢅椚崨玐㕃 

2絕卓♸雭雿 

2.1 叻ⲥㅷ很巊涸 MRM 蒀靶㕃 
幊ざ叻ⲥ禹⴩䊨⡲巊25 ng/mL鵳呋唬崵蜦䖤㥵♴ 110 猫ꬋ岁幑⸈蚋暟叻ⲥㅷ涸㹁䚍㹁ꆀ猌㶩蒀

靶㕃կ 

獦》呋ㅷ1 g
縨✵50 mL㺂ꆀ

櫕
⸈歌ꃫ馄㡮15 

min
㹔庛佞ⲇ歌

ꃫ㹁㺂

12000 r/min
猌䗱5 min

0.22 µm䗎㶰応
芘鵂応

LC-MS/MSⴔ區
崵㹁
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㕃 2. 䚪猌㶩崨蒀靶㕃 

   

尪♨腂ꃫ ꣚剏峫㼷 ♨✳胟 

   

   
띿랕焦 〳⛙㹁 ꫬ谐焦 

   

6.24e61:TIC(+)

保留时间  (min) 
0 1 2 3 4 5 6 7 8 9 10 11 12

0.00

%

100.00

1.10e7Q 240.15>148.05 (+)

保留时间  (min) 
1.0 1.5 2.0 2.5

0.00

%

100.00

1.57e6Q 267.10>145.10 (+)

保留时间  (min) 
1.0 1.5 2.0 2.5

0.00

%

100.00

6.44e6Q 158.15>60.15 (+)

保留时间  (min) 
1.5 2.0 2.5

0.00

%

100.00

2.78e6R1 240.15>166.15 (+)

保留时间  (min) 
1.0 1.5 2.0 2.5

0.00

%

100.00

4.43e5R1 267.10>133.10 (+)

保留时间  (min) 
1.0 1.5 2.0 2.5

0.00

%

100.00

3.29e5R1 158.15>57.15 (+)

保留时间  (min) 
1.5 2.0 2.5

0.00

%

100.00

3.50e6Q 166.10>148.10 (+)

保留时间  (min) 
2.5 3.0 3.5 4.0

0.00

%

100.00

1.59e5Q 230.00>213.00 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

9.09e4Q 330.10>181.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

9.27e5R1 166.10>117.10 (+)

保留时间  (min) 
2.5 3.0 3.5 4.0

0.00

%

100.00

1.09e5R1 230.00>160.00 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

7.30e4R1 330.10>239.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.73e6Q 206.15>60.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

9.43e4Q 218.10>116.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.82e5Q 389.00>217.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00
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薅⛩⿽胟 子䩯兜ⵄ ⡠⼐⯘ꥑ 

   

   
ㆆ㇬㍟ ✳蝶⚋㍟ 縄呔⴩ꂼ 

   
紤㖑齡ꬋ 蓷孮䬘僈 ⠄㖑齡ꬋ 

   

   
守宆⼾ ㅔ鴪㇬➧ 䩟勻兜ꥑ 

7.44e5R1 206.10>105.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

6.35e4R1 218.10>75.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

8.39e4R1 389.00>345.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.13e6Q 384.00>247.15 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

5.15e6Q 317.10>86.20 (+)

保留时间  (min) 
3.5 4.0 4.5

0.00

%

100.00

8.59e6Q 358.10>135.10 (+)

保留时间  (min) 
3.5 4.0 4.5 5.0

0.00

%

100.00

1.97e5R1 384.00>366.10 (+)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.21e6R1 317.10>272.10 (+)

保留时间  (min) 
3.5 4.0 4.5

0.00

%

100.00

1.54e6R1 358.10>119.10 (+)

保留时间  (min) 
3.5 4.0 4.5 5.0

0.00

%

100.00

3.73e5Q 467.20>297.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

9.43e6Q 232.00>159.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

9.37e5Q 489.00>151.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

8.37e4R1 467.10>341.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

1.24e6R1 232.00>187.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

3.78e5R1 489.00>312.10 (+)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

1.01e6Q 299.90>227.00 (+)

保留时间  (min) 
5.0 5.5 6.0

0.00

%

100.00

2.60e6Q 326.00>291.10 (+)

保留时间  (min) 
5.0 5.5 6.0 6.5

0.00

%

100.00

6.10e5Q 306.05>236.15 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

2.18e5R1 299.90>241.10 (+)

保留时间  (min) 
5.0 5.5 6.0

0.00

%

100.00

6.57e5R1 326.00>249.10 (+)

保留时间  (min) 
5.0 5.5 6.0 6.5

0.00

%

100.00

5.30e5R1 306.05>264.05 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00
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孽㛇➭鴪䬘ꬋ 孽守㖑䎂 ぼ呔⴩ꂼ 

   

㤵尪銯岮 蒔尽㇬➧ 炦銯岮 

   

   
ꂛꂠ ⸣䬘銯岮 N,N-⿽⿡歌㛇銯䋒刼僈 

   

1.11e5Q 391.10>204.20 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

2.32e5Q 409.10>238.10 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

4.11e6Q 357.00>134.20 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

9.62e4R1 391.10>262.10 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

8.51e4R1 409.10>206.10 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

2.52e6R1 357.00>119.10 (+)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

3.94e5Q 287.00>241.10 (+)

保留时间  (min) 
6.0 6.5 7.0

0.00

%

100.00

1.04e6Q 295.00>267.05 (+)

保留时间  (min) 
6.0 6.5 7.0

0.00

%

100.00

4.29e5Q 282.10>236.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

5.77e4R1 287.00>163.00 (+)

保留时间  (min) 
6.0 6.5 7.0

0.00

%

100.00

1.75e5R1 295.00>241.00 (+)

保留时间  (min) 
6.0 6.5 7.0

0.00

%

100.00

1.59e5R1 282.00>207.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

5.01e5Q 319.00>225.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

3.06e5Q 321.00>275.00 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

6.88e5Q 252.00>125.00 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

7.29e4R1 319.00>197.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

9.02e4R1 321.00>229.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

4.09e5R1 252.00>139.00 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

8.36e5Q 309.00>281.10 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

2.71e5Q 316.00>270.05 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

9.75e5Q 343.00>308.00 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00
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꣚兜㇬➧ 守炦銯岮 ♲㇬➧ 

   

   
N-⽀⿡歌㛇銯䋒刼僈 ➭鴪䬘ꬋ 呔⴩ぼ㍟ 

   
ⵄ過䎂 銯䋒刼僈 歌薅熬♨膵 

   

   
炻去蒔㖑齡ꬋ 炦薅㖑䎂 呔⴩룅暵 

4.93e5R1 309.00>274.00 (+)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

6.84e4R1 316.00>241.05 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

5.41e5R1 343.00>239.00 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

3.05e6Q 266.10>125.10 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

2.04e5Q 390.00>135.00 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

3.10e5Q 446.00>103.00 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

1.37e6R1 266.10>139.10 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

1.67e5R1 390.00>204.05 (+)

保留时间  (min) 
6.5 7.0 7.5 8.0

0.00

%

100.00

2.49e5R1 446.00>167.10 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

5.66e5Q 609.00>195.10 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

4.07e6Q 280.10>125.00 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

1.25e5Q 271.10>91.10 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

3.97e5R1 609.00>174.20 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

2.24e6R1 280.00>139.00 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

4.92e4R1 271.10>65.10 (+)

保留时间  (min) 
7.0 7.5 8.0 8.5

0.00

%

100.00

4.53e5Q 505.00>99.10 (+)

保留时间  (min) 
7.5 8.0 8.5

0.00

%

100.00

3.11e5Q 347.10>239.10 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

1.74e6Q 324.10>127.20 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

3.85e5R1 505.00>113.20 (+)

保留时间  (min) 
7.5 8.0 8.5

0.00

%

100.00

2.13e5R1 347.10>223.00 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

6.22e5R1 324.10>153.10 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00
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ꃲ守蓷ꃑ 㖑銯岮 呔⴩岚膵 

   

孲守㑞㍟ 䊼嫱㧆 薅䊼嫱㧆 

   

   
ト㝱碛 䒗䧥䊼嫱㧆 尽〳䊼嫱㧆ꛧ渮 

㕃 3. 鿈ⴔ蚋暟㹁ꆀ㹁䚍猌㶩㼆蒀靶㕃副㕃㹁ꆀ♴㕃㹁䚍 

2.2 唬ⴀꣳ♸吥ⲥ刼絁 
䭽撑1.2고♴ⴔ區勵⟝叻ⲥ禹⴩很巊䭽撑崽䏞➢⡛奉넞涸곡䎸⣜妃副劼崵㹁⟄䖉崵暟涸崽䏞⚹埇㗂

叻油꬗獤⚹紷㗂叻絚ⵖ吥ⲥ刼絁鿈ⴔ叻ⲥ刼絁㥵㕃4䨾爙կ110猫ꬋ岁幑⸈蚋暟㖈吥ⲥ刼絁崽䏞薴㔵ⰻ
絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨r㖲㣐✵0.997ぐ吥ⲥ挿ⲥ烁䏞㖲㖈85% - 115% ⛓ꢂկ⟄3⦔⥌㐾嫱雦皾唬ⴀꣳ
ぐ⻊ざ暟唬ⴀꣳ⿺絁䚍湱Ⱒ禹侨㥵邍3䨾爙կ 

2.09e4Q 355.00>215.00 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

1.98e6Q 285.00>193.10 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

3.67e5Q 367.10>170.20 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

1.87e4R1 355.00>216.00 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

1.19e6R1 285.00>222.10 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

3.18e5R1 367.10>152.00 (+)

保留时间  (min) 
7.5 8.0 8.5 9.0

0.00

%

100.00

6.24e3Q 296.00>269.00 (-)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

4.00e3Q 183.10>42.05 (-)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.04e4Q 231.10>42.00 (-)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

5.61e3R1 296.00>205.10 (-)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

5.78e3R1 183.10>140.20 (-)

保留时间  (min) 
3.0 3.5 4.0 4.5

0.00

%

100.00

1.06e4R1 231.10>188.20 (-)

保留时间  (min) 
4.0 4.5 5.0 5.5

0.00

%

100.00

1.74e4Q 329.10>205.05 (-)

保留时间  (min) 
5.0 5.5 6.0 6.5

0.00

%

100.00

9.55e3Q 225.10>182.20 (-)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

9.84e3Q 237.10>42.05 (-)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00

2.10e4R1 329.10>285.10 (-)

保留时间  (min) 
5.0 5.5 6.0 6.5

0.00

%

100.00

8.61e3R1 225.10>42.10 (-)

保留时间  (min) 
5.5 6.0 6.5 7.0

0.00

%

100.00

1.54e4R1 237.10>194.20 (-)

保留时间  (min) 
6.0 6.5 7.0 7.5

0.00

%

100.00
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渮ꃑ✳歌⿽胟 掆ꃑ 孽歌梠ꃑ 

   
尪♨腂ꃫ ꣚剏峫㼷 ♨✳胟 

   
띿랕焦 〳⛙㹁 ꫬ谐焦 

㕃 4. 鿈ⴔ蚋暟吥ⲥ刼絁 
邍 3. 鿈ⴔ蚋暟湱Ⱒ禹侨⿺唬ⴀꣳ 

ID 絆ⴔぜ獦 
湱Ⱒ禹侨

r 
唬ⴀꣳ 

(ng/mL) 
ID 絆ⴔぜ獦 

湱Ⱒ禹侨
r 

唬ⴀꣳ 
(ng/mL) 

1 渮ꃑ✳歌⿽胟 0.9995 0.02 38 ⸣䬘銯岮 0.9997 0.20 
2 掆ꃑ 0.9994 2.50 39 N,N-⿽⿡歌㛇銯䋒刼僈 0.9997 0.20 
3 孽歌梠ꃑⳕ過ꃑ 0.9996 0.50 40 ꣚兜㇬➧ 0.9998 0.20 
4 尪♨腂ꃫ 0.9992 0.02 41 守炦銯岮 0.9999 0.20 
5 ꣚剏峫㼷 0.9997 0.02 42 ♲㇬➧ 0.9998 0.20 
6 ♨✳胟 0.9990 0.02 43 N-⽀⿡歌㛇銯䋒刼僈 0.9999 0.07 
7 띿랕焦 0.9995 0.05 44 ➭鴪䬘ꬋ 0.9998 0.30 
8 〳⛙㹁 0.9998 0.50 45 呔⴩ぼ㍟ 0.9998 0.30 
9 ꫬ谐焦 0.9999 0.50 46 ⵄ過䎂 0.9996 0.16 

10 薅⛩⿽胟 0.9998 0.05 47 銯䋒刼僈 0.9999 0.08 
11 子䩯兜ⵄ 0.9999 0.50 48 歌薅熬♨膵 0.9987 0.50 

浓度 (ng/mL)
0 50

面积

0.0e0

1.0e7

2.0e7

3.0e7

4.0e7

5.0e7

6.0e7
盐酸二甲双胍
y = 661699.4x + 20921.75
R² = 0.9989630    R = 0.9994814

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5 烟酸
y = 5977.324x + 610.9460
R² = 0.9988140    R = 0.9994068

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

5.0e5

1.0e6

1.5e6

氨甲环酸（凝血酸）
y = 17007.14x + 3926.788
R² = 0.9992295    R = 0.9996147

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

2.0e7

4.0e7

6.0e7

8.0e7 沙丁胺醇
y = 816995.6x + 144188.1
R² = 0.9972623    R = 0.9986302

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

2.5e6

5.0e6

7.5e6

1.0e7

1.3e7
阿替洛尔
y = 137390.9x + 17434.79
R² = 0.9993912    R = 0.9996956

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

2.0e7

4.0e7

6.0e7

丁二胍
y = 744730.3x + 143157.3
R² = 0.9974569    R = 0.9987276

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

1.0e7

2.0e7

3.0e7

麻黄碱
y = 373868.9x + 39341.43
R² = 0.9989209    R = 0.9994603

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6 可乐定
y = 14914.46x + 15045.49
R² = 0.9995205    R = 0.9997602

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50

面积

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6
青藤碱
y = 16287.30x + 7231.181
R² = 0.9998904    R = 0.9999452

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)
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12 ⡠⼐⯘ꥑ 0.9997 0.20 49 炻去蒔㖑齡ꬋ 0.9989 0.15 
13 ㆆ㇬㍟ 0.9999 0.25 50 炦薅㖑䎂 0.9980 0.15 
14 ✳蝶⚋㍟ 0.9997 0.38 51 呔⴩룅暵 0.9996 0.08 
15 縄呔⴩ꂼ 0.9998 0.25 52 ꃲ守蓷ꃑ 0.9987 2.50 
16 俒䬘岁鳟 0.9998 0.20 53 㖑銯岮 0.9997 0.08 
17 齡紤㖑齡ꬋ 0.9995 0.80 54 呔⴩岚膵 0.9996 0.40 
18 守繠䩟ꂼ 0.9995 1.00 55 呔⴩薅膵 0.9971 0.10 
19 釾랱稇 0.9998 0.20 56 ⠦⠄㖑齡ꬋ 0.9979 0.10 
20 縄鸑㹁 0.9997 1.00 57 㽲纈㖑䎂 0.9999 0.50 
21 守薅齡併 0.9996 0.50 58 呔⴩繠膵 0.9999 0.10 
22 紤㖑齡ꬋ 0.9994 0.15 59 㽲蜒㖑䎂 0.9995 0.20 
23 蓷孮䬘僈 0.9994 0.20 60 峫⠄➭♨繿ꃑꛧ渮 0.9972 5.00 
24 ⠄㖑齡ꬋ 0.9999 0.20 61 㽲程㖑䎂 0.9997 0.20 
25 繿㛇韝蜒銯㖑齡ꬋ 0.9999 0.30 62 呔⴩㌄ꂼ 0.9998 0.15 
26 銯㖑齡ꬋ 0.9999 0.25 63 齡蜒銯㖑齡ꬋ 0.9976 0.15 
27 韝蜒銯㖑齡ꬋ 0.9998 0.40 64 繠⠄➭宝 0.9996 0.25 
28 守宆⼾ 0.9998 0.40 65 ꬋ峫㖑䎂 0.9985 0.80 
29 ㅔ鴪㇬➧ 0.9999 0.05 66 峫⠄➭宝 0.9972 2.50 
30 䩟勻兜ꥑ 0.9998 0.10 67 榰呔⴩㣽 0.9997 0.05 
31 孽㛇➭鴪䬘ꬋ 0.9999 0.10 68 鳟⠄➭宝 0.9999 2.50 
32 孽守㖑䎂 0.9994 0.50 69 膴繿㛇峫⠄➭宝 0.9997 0.30 
33 ぼ呔⴩ꂼ 0.9999 0.10 70 孲守㑞㍟ 0.9989 2.50 
34 㤵尪銯岮 0.9998 0.20 71 䊼嫱㧆 0.9973 8.50 
35 蒔尽㇬➧ 0.9998 0.10 72 薅䊼嫱㧆 0.9977 8.50 
36 炦銯岮 0.9999 0.25 73 ト㝱碛 0.9992 0.40 
37 ꂛꂠ 0.9999 0.20 74 䒗䧥䊼嫱㧆 0.9987 8.50 

 

2.3 礵㺙䏞 
》 25 ng/mL 叻ⲥㅷ很巊鵶絯鵳呋 6 妃⥂殆傞ꢂ涸 RSD%㖲㼭✵ 1%油꬗獤涸 RSD%㖲㼭✵

5%絕卓錛邍 4կ 
邍 4. 鿈ⴔ蚋暟⥂殆傞ꢂ⿺油꬗獤涸唬崵礵㺙䏞 

ID 絆ⴔぜ獦 
⥂殆傞ꢂ

RSD% 
油꬗獤
RSD% 

ID 絆ⴔぜ獦 
⥂殆傞ꢂ

RSD% 
油꬗獤
RSD% 

1 渮ꃑ✳歌⿽胟 0.20 0.80 38 ⸣䬘銯岮 0.10 1.31 
2 掆ꃑ 0.53 3.10 39 N,N-⿽⿡歌㛇銯䋒刼僈 0.12 1.51 
3 孽歌梠ꃑⳕ過ꃑ 0.60 1.70 40 ꣚兜㇬➧ 0.11 1.76 
4 尪♨腂ꃫ 0.50 2.46 41 守炦銯岮 0.11 0.92 
5 ꣚剏峫㼷 0.56 1.35 42 ♲㇬➧ 0.12 0.87 
6 ♨✳胟 0.32 0.89 43 N-⽀⿡歌㛇銯䋒刼僈 0.12 1.24 
7 띿랕焦 0.20 1.48 44 ➭鴪䬘ꬋ 0.11 1.96 
8 〳⛙㹁 0.08 3.22 45 呔⴩ぼ㍟ 0.09 2.73 
9 ꫬ谐焦 0.09 2.18 46 ⵄ過䎂 0.07 2.66 

10 薅⛩⿽胟 0.11 2.20 47 銯䋒刼僈 0.06 3.52 
11 子䩯兜ⵄ 0.12 3.38 48 歌薅熬♨膵 0.05 2.18 
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12 ⡠⼐⯘ꥑ 0.09 2.07 49 炻去蒔㖑齡ꬋ 0.04 3.23 
13 ㆆ㇬㍟ 0.12 1.52 50 炦薅㖑䎂 0.04 2.68 
14 ✳蝶⚋㍟ 0.11 2.23 51 呔⴩룅暵 0.05 3.05 
15 縄呔⴩ꂼ 0.11 2.14 52 ꃲ守蓷ꃑ 0.05 3.36 
16 俒䬘岁鳟 0.11 2.74 53 㖑銯岮 0.05 2.19 
17 齡紤㖑齡ꬋ 0.11 3.23 54 呔⴩岚膵 0.04 3.51 
18 守繠䩟ꂼ 0.10 2.06 55 呔⴩薅膵 0.04 2.17 
19 釾랱稇 0.11 2.52 56 ⠦⠄㖑齡ꬋ 0.04 3.47 
20 縄鸑㹁 0.12 1.96 57 㽲纈㖑䎂 0.04 2.65 
21 守薅齡併 0.13 2.46 58 呔⴩繠膵 0.05 2.88 
22 紤㖑齡ꬋ 0.12 2.53 59 㽲蜒㖑䎂 0.04 1.78 
23 蓷孮䬘僈 0.13 1.64 60 峫⠄➭♨繿ꃑꛧ渮 0.05 1.74 
24 ⠄㖑齡ꬋ 0.13 1.37 61 㽲程㖑䎂 0.04 3.54 
25 繿㛇韝蜒銯㖑齡ꬋ 0.13 1.39 62 呔⴩㌄ꂼ 0.04 0.74 
26 銯㖑齡ꬋ 0.14 2.03 63 齡蜒銯㖑齡ꬋ 0.04 1.43 
27 韝蜒銯㖑齡ꬋ 0.10 0.70 64 繠⠄➭宝 0.04 1.76 
28 守宆⼾ 0.09 0.63 65 ꬋ峫㖑䎂 0.04 2.29 
29 ㅔ鴪㇬➧ 0.09 0.70 66 峫⠄➭宝 0.05 2.93 
30 䩟勻兜ꥑ 0.09 0.82 67 榰呔⴩㣽 0.04 1.40 
31 孽㛇➭鴪䬘ꬋ 0.10 2.77 68 鳟⠄➭宝 0.04 2.77 
32 孽守㖑䎂 0.11 3.43 69 膴繿㛇峫⠄➭宝 0.04 1.20 
33 ぼ呔⴩ꂼ 0.09 0.74 70 孲守㑞㍟ 0.11 3.27 
34 㤵尪銯岮 0.10 1.93 71 䊼嫱㧆 0.09 4.64 
35 蒔尽㇬➧ 0.09 1.13 72 薅䊼嫱㧆 0.13 3.29 
36 炦銯岮 0.10 3.17 73 ト㝱碛 0.09 3.73 
37 ꂛꂠ 0.10 0.82 74 䒗䧥䊼嫱㧆 0.11 4.24 

 

2.4 ⲥ烁䏞♸呋ㅷ唬崵 
》羟ㅷ晥綕鍒氕⸣碫〡剪巊撑 1.4 呋ㅷ㢅椚倰岁䎂遤ⵖ㢊 3 ⼝副劼崽䏞⚹ 25 ng/mL 涸 110 猫

ꬋ岁幑⸈蚋暟⸈叻呋ㅷ鵳遤崵霚կ䎂㖲㔐佐桧㖈 81.38 ˊ 108.31 ⛓ꢂꅾ㢕䚍 RSD%㼭✵ 5%絕卓錛
邍 5ծ㕃 5կ 

邍 5. 鿈ⴔ蚋暟⸈叻㔐佐桧⿺ꅾ㢕䚍 

ID 絆ⴔぜ獦 
䎂㖲㔐佐

桧% 
RSD

% 
ID 絆ⴔぜ獦 

䎂㖲㔐佐
桧% 

RSD
% 

1 渮ꃑ✳歌⿽胟 104.02 0.69 38 ⸣䬘銯岮 100.32 1.30 

2 掆ꃑ 99.36 2.93 39 N,N-⿽⿡歌㛇銯䋒刼僈 103.77 1.52 

3 孽歌梠ꃑⳕ過ꃑ 103.56 0.86 40 ꣚兜㇬➧ 97.75 1.75 

4 尪♨腂ꃫ 103.34 2.45 41 守炦銯岮 99.93 0.91 

5 ꣚剏峫㼷 102.93 0.95 42 ♲㇬➧ 101.17 0.86 

6 ♨✳胟 101.60 0.91 43 N-⽀⿡歌㛇銯䋒刼僈 100.59 1.24 

7 띿랕焦 103.02 1.38 44 ➭鴪䬘ꬋ 95.86 1.95 

8 〳⛙㹁 103.78 3.75 45 呔⴩ぼ㍟ 104.73 2.74 

9 ꫬ谐焦 102.05 2.50 46 ⵄ過䎂 98.90 2.63 

10 薅⛩⿽胟 99.78 2.57 47 銯䋒刼僈 103.25 3.50 
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11 子䩯兜ⵄ 98.78 3.14 48 歌薅熬♨膵 97.54 2.19 

12 ⡠⼐⯘ꥑ 100.21 1.09 49 炻去蒔㖑齡ꬋ 96.92 3.21 

13 ㆆ㇬㍟ 100.67 1.68 50 炦薅㖑䎂 87.42 2.75 

14 ✳蝶⚋㍟ 102.99 2.23 51 呔⴩룅暵 89.86 3.01 

15 縄呔⴩ꂼ 102.38 2.23 52 ꃲ守蓷ꃑ 81.57 3.32 

16 俒䬘岁鳟 103.44 2.37 53 㖑銯岮 93.12 2.17 

17 齡紤㖑齡ꬋ 108.31 3.69 54 呔⴩岚膵 100.43 3.48 

18 守繠䩟ꂼ 98.24 2.24 55 呔⴩薅膵 86.69 2.11 

19 釾랱稇 98.50 1.88 56 ⠦⠄㖑齡ꬋ 94.47 3.39 

20 縄鸑㹁 102.60 1.94 57 㽲纈㖑䎂 95.80 2.65 

21 守薅齡併 106.29 2.44 58 呔⴩繠膵 99.26 2.66 

22 紤㖑齡ꬋ 101.97 2.52 59 㽲蜒㖑䎂 90.92 1.75 

23 蓷孮䬘僈 102.92 1.64 60 峫⠄➭♨繿ꃑꛧ渮 82.25 1.52 

24 ⠄㖑齡ꬋ 99.14 1.36 61 㽲程㖑䎂 89.32 3.47 

25 繿㛇韝蜒銯㖑齡ꬋ 98.61 1.38 62 呔⴩㌄ꂼ 98.80 0.63 

26 銯㖑齡ꬋ 104.07 2.02 63 齡蜒銯㖑齡ꬋ 90.97 1.39 

27 韝蜒銯㖑齡ꬋ 100.70 0.70 64 繠⠄➭宝 92.23 1.72 

28 守宆⼾ 100.67 0.63 65 ꬋ峫㖑䎂 89.50 2.22 

29 ㅔ鴪㇬➧ 101.08 0.70 66 峫⠄➭宝 90.60 2.77 

30 䩟勻兜ꥑ 100.38 0.82 67 榰呔⴩㣽 101.58 1.14 

31 孽㛇➭鴪䬘ꬋ 102.84 2.76 68 鳟⠄➭宝 98.27 2.34 

32 孽守㖑䎂 101.76 3.43 69 膴繿㛇峫⠄➭宝 99.74 1.02 

33 ぼ呔⴩ꂼ 99.51 0.74 70 孲守㑞㍟ 96.13 3.24 

34 㤵尪銯岮 97.92 1.93 71 䊼嫱㧆 89.82 4.64 

35 蒔尽㇬➧ 99.18 1.13 72 薅䊼嫱㧆 81.38 3.99 

36 炦銯岮 95.79 3.16 73 ト㝱碛 97.72 3.72 

37 ꂛꂠ 99.54 0.83 74 䒗䧥䊼嫱㧆 85.91 2.75 

 
㕃 5. 鿈ⴔ蚋暟⸈叻㔐佐桧⿺ꅾ㢕䚍絕卓 
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3絕雿 
劥俒ⵄ欽 LCMS-8060NX 馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶禹絡䒊用✫⥂⨴굹ㅷ⚥ 110 猫ꬋ岁幑⸈蚋暟

涸癃叅倰岁կ呋ㅷ絑皍⽀㢅椚た⽰〳副劼唬崵絕ざ넞佪䘯鸟涸唬崵倰岁僒✵㹊梡⥂⨴굹ㅷ涸넞鸑ꆀ癃
叅կ倰岁㷖霉⟟絕卓儑爙霪倰呩䘯鸟ծ珘㹁ծ〳ꬑ〳⣘湱Ⱒ唬崵遤⚌➃プ⿬罌կ  
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LCMSMS唬崵⥂⨴ㅷ⚥42猫ꬋ岁幑⸈暟 
䶰 銳劥俒䒊用✫♧猫䘯鸟唬崵⥂⨴ㅷ⚥ 42 猫ꬋ岁幑⸈⻊㷖暟餘넞佪巊湱蒀靶-⚮翫餘靶岁կ呋ㅷ絑歌ꃫ
蟋》た⢪欽❀孮薅㛇⚋㛇蒀靶叙100 mm×2.1 mm5 μmⴔ猌⟄⛩臟ծ20 mmol/L ⛩ꃑꜽㄤ 0.1%
歌ꃑ綕Ȿ宐很巊⚹崨⸓湱鵳遤唑䏞峤膴ꅷ欽㢴导䎾港崵莲䒭崵㹁㢪叻岁㹁ꆀկ絕卓邍僈42 猫⻊㷖暟
餘㖈 10~1000 ng/mL 崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨r2㖲㣐✵ 0.99唬ⴀꣳㄤ㹁ꆀꣳⴔⵆ⚹ 0.5~10 
ng/g ㄤ 1։50 ng/g42 猫⻊㷖暟餘㖈瑟涯㛇餘⚥ 3 ⚡幑⸈宐䎂♴涸䎂㖲㔐佐桧⚹ 80.6%։136.8%湱㼆
叻ⲥ⨊䊵⚹ 0.41%։13.44%կ霪倰岁乼⡲皍⽀唬崵銻渷薴㔵䎛ծ署傞㼱ծⲥ烁䏞넞鷓欽✵⥂⨴ㅷ⚥ꬋ
岁幑⸈⻊㷖暟餘涸䘯鸟癃叅ㄤ㹁ꆀⴔ區կ 

Ⱒꝶ霒넞佪巊湱蒀靶-⚮翫餘靶岁⥂⨴ㅷ㢴导䎾港崵ꬋ岁幑⸈暟 
 

䧮㕂⥂⨴ㅷ遤⚌〄㾝饰㨤✵20⚆紬80䎃去佖ꬠ䒓佞⛓た㕂字絑崸宐䎂♶倗䲿넞➃又㼆⥂⨴ㅷ涸
꨽宠♶倗副⼮կ⥂⨴ㅷ遤⚌絑⾎✫20⚆紬90䎃去荛21⚆紬ⴲ涸굷鸟〄㾝꣌媯奉鵛䎃勻涸侮⡤䋑㖞馋ぢ✵
刿⸈礵絈⻊ծ刿⸈넞ㅷ餘涸〄㾝꣌媯ず傞 
港盗倝筛♶倗ⴀ〵䲀⸓遤⚌錞薴⻊〄㾝կ 

湡⵸⥂⨴ㅷ⚥ꬋ岁幑⸈⻊㷖暟餘涸꡼곿➠搬嫱鳅瑲ⴀ鵯❈ꬋ岁⻊㷖幑⸈暟餘⚺銳剣6㣐碫Ⲹ肍碫ծ
꣭祪꣭腒碫ծ꣭⾓碫ծ姺ㅢ碫ծ礵牟碫ㄤ㡫꣉碫կ梡剣ꬋ岁幑⸈⻊㷖暟餘涸唬崵倰岁⚺銳剣䬘削⯕靶岁ծ
넞佪巊湱蒀靶岁ծ謭㽻蒀靶岁ծ鵛紤㢪⯕靶岁⟄⿺巊湱蒀靶-餘靶翫欽岁瘝넞佪巊湱蒀靶-㔋紩勍굷遤傞ꢂ
⚮翫餘靶岁ㄤ넞佪巊湱蒀靶-㔋紩勍/꫽歏㖞鲪麤꣆餘靶岁告〳癃鷥涸⻊㷖幑⸈暟餘侨ꆀ剣ꣳկ鵛❈䎃勻㕂
㹻굹ㅷ蚋ㅷ港漛盗椚䚪㽷♶倗ⴀ〵Ⱒ✵⥂⨴ㅷꬋ岁幑⸈涸邉埋唬낉倰岁告僽ꥥ满♶岁ⴔ㶩㼆幑⸈暟餘ㄤ
幑⸈䩛媯♶倗佖鵳梡遤倰岁銻渷薴㔵ꦼ⟄忘駈䋑㖞副⥂⨴ㅷꬋ岁幑⸈涸唬崵銳宠կ 

劥俒㖈梡遤㕂㹻叻ⲥ㛇炄副鷥䭊✫6㣐碫42猫⥂⨴ㅷ⚥䌢錛涸ꬋ岁幑⸈涸⻊㷖暟餘⡲⚹湡叻暟ꅷ欽넞
佪巊湱蒀靶-⚮翫餘靶岁䒊用✫♧⚡넞鸑ꆀ癃叅ծ㹁ꆀⴔ區⥂⨴ㅷ⚥42猫ꬋ岁幑⸈⻊㷖暟餘涸倰岁欽✵㹊
꣢呋ㅷ唬崵կ 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  

䀙峸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡կⰨ⡤ꂁ縨⚹ 
鳕 巊 岹 LC-30AD×2 㖈 絁 膴 孞 劼 DGU-20A5 
荈 ⸓ 鵳 呋 㐼 SIL-30AC 叙    庛    盲 CTO-20AC 
禹 絡 䱽 ⵖ 㐼 CBM-20A 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.97 
餘 靶 ⟉ LCMS-8045   

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 Restek-Ultra˻ PFPP100 mm×2.1 mm5 μm 
崨 ⸓ 湱 A 湱-20 mM ⛩ꃑꜽ宐很巊ゎ剣 0.1%⡤獤ⴔ侨歌ꃑ B 湱-⛩臟    

崨 鸟 0.3 mL/min 

叙 庛 40˫ 

鵳 呋 ⡤ 獤 1 μL 
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峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崨⸓湱嫱⢾⚹ 10%傞ꢂ玐䎸錛邍 1կ 
邍 1. 唑䏞峤膴傞ꢂ玐䎸 

 

LCMS-8045 餘靶勵⟝ 
猌 㶩 彂 ESI (+)  䱹 〡 歏 ⾓ 4 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚莲㗌庛䏞 400˫ 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 莲 䒭 㢴导䎾港崵(MRM) 
䱹 〡 庛 䏞 300˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
D L 庛 䏞 250˫ M R M ⿬ 侨 錛邍 2 

邍 2. MRM ⠏⻊⿬侨 

No. ぜ獦 CAS ⥂殆傞ꢂ ⵸⡤猌㶩 ❡暟猌㶩 
Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

1 渮ꃑ銯䋒刼僈 106650-56-0 10.393 280.15 
124.95* -30 -24 -22 
138.90 -14 -15 -26 

2 
渮ꃑ N-⽀⿡歌銯

䋒刼僈 
84467-94-7 8.589 266.2 

124.95* -20 -25 -20 
138.95 -22 -14 -22 

3 
渮ꃑ NN-⿽⿡

歌銯䋒刼僈 
84484-78-6 7.389 252.2 

124.90* -13 -20 -22 
152.90 -13 -9 -18 

4 渮ꃑ守子蒀卌 616202-92-7 5.003 196.05 
129.05* -21 -29 -23 
144.10 -20 -21 -27 

5 㤵ⵄ尽➭ 96829-58-2 2.530 496.4 
319.20* -14 -13 -23 
160.00 -14 -12 -30 

6 ꂛꂠ 77-09-8 1.098 319.1 
224.95* -16 -20 -24 
141.00 -16 -40 -26 

7 띿랕焦 299-42-3 3.734 166.1 
148.10* -13 -13 -29 
133.05 -13 -21 -24 

8 渮ꃑ♨✳胟 1190-53-0 3.605 158.15 
60.05* -12 -15 -23 
57.05 -13 -24 -22 

9 渮ꃑ✳歌⿽胟 657-24-9 3.327 130.15 
71.05* -14 -21 -29 
60.00 -14 -14 -24 

10 渮ꃑ薅⛩⿽胟 114-86-3 3.859 206.15 
60.10* -10 -17 -23 
105.05 -10 -26 -20 

11 鳟⠄➭宝 79902-63-9 1.446 419.3 
199.05* -21 -13 -20 
285.05 -21 -11 -20 

12 榰呔⴩㣽 135062-02-1 1.528 453.25 
230.15* -13 -28 -23 
162.05 -13 -20 -30 

13 渮ꃑ縄呔⴩ꂼ 122320-73-4 1.412 358.1 
135.00* -10 -26 -24 

94.05 -18 -40 -18 
14 呔⴩룅暵 21187-98-4 1.219 324.1 127.05* -16 -18 -24 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

3.00 岹 B.Conc 20 
8.00 岹 B.Conc 75 

10.00 岹 B.Conc 95 
10.10 岹 B.Conc 10 
12.00 䱽ⵖ㐼 Stop  
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110.00 -16 -21 -20 

15 呔⴩㌄ꂼ 33342-05-1 1.329 528.25 
403.05* -26 -13 -20 
385.95 -26 -22 -27 

16 歌薅熬♨膵 64-77-7 1.151 271.15 
91.00* -13 -32 -17 
154.95 -14 -16 -29 

17 子䩯兜ⵄ 62571-86-2 1.339 218.15 
70.05* -11 -22 -26 
115.95 -11 -12 -22 

18 薅熬ꃑ孽守㖑䎂 88150-42-9 4.635 409.15 
237.95* -20 -11 -16 
293.95 -20 -11 -20 

19 㽲纈㖑䎂 39562-70-4 1.337 361.15 
315.05* -18 -12 -21 
329.00 -19 -14 -23 

20 ꬋ峫㖑䎂 72509-76-3 1.413 384.1 
337.90* -19 -11 -24 
351.95 -19 -11 -25 

21 渮ꃑㆆ㇬㍟ 19216-56-9 3.247 384.15 
94.90 -19 -50 -17 

247.00* -19 -28 -26 

22 渮ꃑ〳⛙㹁 4205-90-7 4.161 230.15 
212.90* -26 -24 -23 
159.90 -27 -35 -30 

23 〳䖉㔔 76-57-3 3.350 300.2 
215.10* -14 -25 -23 
165.05 -14 -41 -29 

24 犷㼷〳㹁 509-67-1 10.545 399.2 
114.00* -19 -35 -21 
381.15 -19 -25 -26 

25 渮ꃑ守⚋齡卌 3811-25-4 4.331 214.15 
153.95* -11 -16 -29 
196.00 -11 -11 -20 

26 渮ꃑ✳蝶⚋㍟ 13754-56-8 4.507 317.1 
86.05 -15 -23 -17 

272.00* -16 -20 -28 

27 渮ꃑ孮銯宝 54910-89-3 6.961 310.2 
43.95 -16 -12 -17 

148.00* -15 -8 -10 

28 䩟勻兜ꥑ 151319-34-5 1.171 306.15 
236.05 -15 -27 -24 
263.95* -15 -22 -28 

29 ♨⚋霿ꬋ 52485-79-7 5.310 468.2 
54.95 -23 -50 -21 

414.05* -13 -34 -29 

30 炦薅㖑䎂 21829-25-4 1.263 347.2 
315.00* -10 -8 -22 
254.05 -10 -18 -27 

31 掆ꃑ 59-67-6 1.715 124.1 
78.00 -14 -22 -29 
79.95* -14 -22 -30 

32 銯㖑齡ꬋ 139755-83-2 2.123 475.2 
58.00 -24 -44 -24 

100.00* -23 -29 -19 

33 韝蜒銯㖑齡ꬋ 642928-07-2 2.543 489.2 
113.05* -14 -30 -21 

98.95 -14 -36 -17 

34 
卽塔ꃑ繿㛇韝蜒

銯㖑齡ꬋ 
139755-85-4 1.583 505.15 

99.05 -24 -41 -19 
129.00* -24 -31 -24 

35 齡蜒銯㖑齡ꬋ 371959-09-0 1.387 460.2 
283.00 -22 -35 -30 
311.10* -23 -37 -22 

36 紤㖑齡ꬋ 831217-01-7 4.259 467.2 
127.10 -13 -32 -24 
297.05* -13 -41 -30 

37 齡紤㖑齡ꬋ 949091-38-7 4.184 453.25 297.10* -13 -41 -30 



 

165 
 

166.10 -13 -52 -30 

38 ⠦⠄㖑齡ꬋ 224788-34-5 1.349 460.25 
312.10* -23 -42 -21 
284.05 -23 -37 -30 

39 渮ꃑ⠄㖑齡ꬋ 224785-90-4 2.157 489.25 
151.00 -24 -46 -28 
312.05* -14 -40 -21 

40 炻去蒔㖑齡ꬋ 856190-47-1 1.580 505.2 
112.95 -24 -31 -21 
299.00* -24 -40 -30 

41 ➭鴪齡ꬋ 171596-29-5 1.124 390.2 
134.95 -19 -20 -26 
268.00* -19 -14 -18 

42 孽㛇➭鴪齡ꬋ 385769-84-6 1.087 391.15 
262.00 -20 -32 -27 
269.10* -20 -15 -29 

岤*邍爙㹁ꆀ猌㶩 

1.3 叻ⲥ很巊涸ꂁ縨 
ⴔⵆⲥ烁獦》42猫ꬋ岁幑⸈⻊㷖暟餘叻ⲥㅷ10 mg礵烁荛0.1 mg縨✵10 mL㺂ꆀ櫕欽歌ꃫ㹁㺂

ꂁ縨䧭1 mg/mL涸叻ⲥ⪰㢊巊欽歌ꃫ獺ꅺ荛1 μg/mL✵-20˫鼙⯕⥂㶸ⱄ欽歌ꃫꂁⵖ䧭♶ず崽䏞涸叻ⲥ
䊨⡲巊⣘副劼⢪欽կ 

1.4 呋ㅷ⵸㢅椚倰岁 
ⲥ烁獦》呋ㅷ紨10 mg縨✵15 mL翸⛩掜猌䗱盗⚥⸈Ⰶ10 mL歌ꃫ馄㡮蟋》30 minⲇ⽲荛㹔庛

3500 r/min猌䗱3 min》副幡巊1 mL鸑鵂0.22 μm応芘応巊㖈50˫♴⢪欽넞紱宆孞オ䎁欽200 μL歌ꃫ
㢕很鲮獴荛呋ㅷ櫕⣘巊餘唬崵կ 

㛇餘⼐ꂁ呋ㅷⵖ㢊》瑟涯呋ㅷ䭽副鶣倰岁ⵖ㢊瑟涯㛇餘很巊副劼⵸⢪欽瑟涯㛇餘很巊獺ꅺ42猫⻊
㷖暟餘幊ざ叻ⲥ很巊ⵖ䧭㛇餘幊ざ叻ⲥ很巊կ 

2. 絕卓♸雭雿 
2.1 蒀靶㕃 

劥灇瑕㼆嫱✫ C18 叙〄梡㖈 C18 叙副⥂殆鳅烯罜 PFPP 叙ⴔ㶩⚥ゎ剣 5 ⚡孮⾲㶩Ⱘ剣鳅䔂涸
孲ꝶ⡲欽⸂ㄤ꣉猌㶩❜矿⡲欽⸂㔔姼鷥欽 Restek-Ultra˻ PFPP 巊湱蒀靶叙կꅷ欽 1.2 䨾鶣涸唑䏞峤膴倰
岁䖤奉涸 42 猫⻊㷖暟餘涸䚪猌㶩崨蒀靶㕃㥵㕃 1 䨾爙կ 

 
㕃 1. 42 猫⻊㷖暟餘涸䚪猌㶩崨㕃 

2.2 絁䚍薴㔵 
䭽 1.4 䨾鶣倰岁ꂁⵖ禹⴩㛇餘幊ざ叻ⲥ很巊⟄ぐ⻊㷖暟餘涸蒀靶油油꬗獤y㼆鵳呋餘ꆀ崽䏞x

ng/mL鵳遤㔐䔱雦皾42 猫⻊㷖暟餘涸絁䚍㔐䔱倰玐⿺湱Ⱒ禹侨r2㥵邍 3 䨾爙կ絕卓邍僈42 猫⻊
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㷖 暟 餘 㖈 10~1000 ng/mL 餘 ꆀ 崽 䏞 薴 㔵ⰻ ♸蒀 靶 油油 ꬗獤 ッ 葻㥩 涸絁 䚍 Ⱒ禹 湱 Ⱒ 禹 侨 r2 㖲 㖈
0.9903~0.9997կ㖈瑟涯呋ㅷ⚥幑⸈禹⴩餘ꆀ崽䏞涸幊ざ叻ⲥ很巊䖤奉唬ⴀꣳlimits of detectionLOD
ㄤ㹁ꆀꣳlimits of quantificationLOQկ絕卓邍僈42 猫⻊㷖暟餘涸 LOD ⚹ 0.5~10 ng/gLOQ ⚹ 1~50 
ng/g腊㢿忘駈ꬋ岁⻊㷖幑⸈暟餘涸唬崵銳宠կ 

邍 3. 吥ⲥ刼絁ծ唬ⴀꣳㄤ㹁ꆀꣳ 

䎸尼 ⻊ざ暟 
絁䚍薴㔵 
(ng/mL) 

吥ⲥ刼絁 湱Ⱒ禹侨 
唬ⴀꣳ
(ng/g) 

㹁ꆀꣳ
(ng/g) 

1 渮ꃑ銯䋒刼僈 10~1000 y=78 054.6x-171 586 0.9983 0.5 1 
2 渮ꃑ N-⽀⿡歌銯䋒刼僈 10~1000 y=69 306.1x+104 384 0.9988 1.0 10 
3 渮ꃑ NN-⿽⿡歌銯䋒刼僈 10~1000 y=18 554.6x+195 736 0.9952 5.0 10 
4 渮ꃑ守子蒀卌 10~1000 y=11 815.1x+11 828.1 0.9982 5.0 10 
5 㤵ⵄ尽➭ 10~1000 y=15 586.4x+26 171.7 0.9994 0.5 1 
6 ꂛꂠ 10~1000 y=17 488.0x-80 553.2 0.9997 0.5 1 
7 띿랕焦 10~1000 y=91 950.3x+21 20340 0.9907 1.0 10 
8 渮ꃑ♨✳胟 10~1000 y=123 947x+4 742 940 0.9924 0.5 1 
9 渮ꃑ✳歌⿽胟 10~1000 y=42 987.8x+1 259 590 0.9922 0.5 1 

10 渮ꃑ薅⛩⿽胟 10~1000 y=113 464x+4 884 600 0.9911 0.5 1 
11 鳟⠄➭宝 10~1000 y=1 477.54x+4 577.10 0.9982 5.0 10 
12 榰呔⴩㣽 10~1000 y=215 630x+6 878 780 0.9996 0.5 1 
13 渮ꃑ縄呔⴩ꂼ 10~1000 y=134 866x+4 139 280 0.9929 0.5 1 
14 呔⴩룅暵 10~1000 y=27 296.7x-392 677 0.9995 0.5 1 
15 呔⴩㌄ꂼ 10~1000 y=15 039.9x-192 157 0.9995 5.0 10 
16 歌薅熬♨膵 10~1000 y=3 304.91x-37 776.8 0.9989 10.0 50 
17 子䩯兜ⵄ 10~1000 y=6 945.56x-669 41.7 0.9996 10.0 50 
18 薅熬ꃑ孽守㖑䎂 10~1000 y=10 526.3x+259 934 0.9989 5.0 10 
19 㽲纈㖑䎂 10~1000 y=1 597.96x+16 429.5 0.9981 5.0 10 
20 ꬋ峫㖑䎂 10~1000 y=9 228.80x+72 993.8 0.9966 5.0 10 
21 渮ꃑㆆ㇬㍟ 10~1000 y=66 061.2x+2 576 920 0.9903 0.5 1 
22 渮ꃑ〳⛙㹁 10~1000 y=2 944.74x+45 751.0 0.9932 1.0 10 
23 〳䖉㔔 10~1000 y=3 477.02x+89 840.4 0.9934 1.0 10 
24 犷㼷〳㹁 10~1000 y=53 039.8x-40 537.6 0.9957 1.0 10 
25 渮ꃑ守⚋齡卌 10~1000 y=71 140.3x+1 008 360 0.9956 1.0 10 
26 渮ꃑ✳蝶⚋㍟ 10~1000 y=153 185x+844 475 0.9977 1.0 10 
27 渮ꃑ孮銯宝 10~1000 y=37 021.1x-208 802 0.9996 1.0 5 
28 䩟勻兜ꥑ 10~1000 y=9 259.29x-36 263.8 0.9992 1.0 10 
29 ♨⚋霿ꬋ 10~1000 y=14 929.4x+132 475 0.9972 5.0 10 
30 炦薅㖑䎂 10~1000 y=53 814.8x-365 761 0.9987 0.5 1 
31 掆ꃑ 50~1000 y=1 126.79x+3 641.12 0.9957 50.0 100 
32 銯㖑齡ꬋ 10~1000 y=16 532.7x+539 519 0.9911 1.0 10 
33 韝蜒銯㖑齡ꬋ 10~1000 y=26 074.7x+730 380 0.9926 1.0 10 
34 卽塔ꃑ繿㛇韝蜒銯㖑齡ꬋ 10~1000 y=16 102.4x+367 181 0.9938 1.0 10 
35 齡蜒銯㖑齡ꬋ 10~1000 y=6 425.55x-39 678.9 0.9995 1.0 10 
36 紤㖑齡ꬋ 10~1000 y=25 242.9x+311 344 0.9960 1.0 10 
37 齡紤㖑齡ꬋ 10~1000 y=20 524.2x+335 229 0.9954 1.0 10 
38 ⠦⠄㖑齡ꬋ 10~1000 y=57 512.4x+971 623 0.9941 1.0 10 
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39 渮ꃑ⠄㖑齡ꬋ 10~1000 y=38 123.6x+525 248 0.9961 1.0 10 
40 炻去蒔㖑齡ꬋ 10~1000 y=15 336.8x+465 020 0.9904 1.0 10 
41 ➭鴪䬘ꬋ 10~1000 y=2 135.78x+2 895.78 0.9977 1.0 10 
42 孽㛇➭鴪䬘ꬋ 10~1000 y=678.36x+3 320.78 0.9972 1.0 10 

2.3 ꅾ㢕䚍 
鷥》 1 μg/g 幊ざ叻ⲥ很巊㖈ず♧㹊낉勵⟝♴鵶絯 10 妃䎂遤㹊낉⟄霉⟟倰岁珘㹁䚍ⴔⵆ雦皾⥂殆

傞ꢂㄤⴀ油꬗獤涸湱㼆叻ⲥ⨊䊵կ絕卓邍僈42 猫⻊㷖暟餘⥂殆傞ꢂ RSD ⚹ 0.059%։0.287%油꬗獤 RSD
⚹ 0.536%։2.640%倰岁珘㹁䚍椚䟝կ 

2.4 ⸈叻㔐佐 
⟄瑟涯呋ㅷ⚹㛇餘ⴔⵆ鷥》⡛餘ꆀ崽䏞30 ng/g⚥餘ꆀ崽䏞600 ng/gㄤ넞餘ꆀ崽䏞1000 ng/g

3 ⚡宐䎂涸幊ざ叻ⲥ很巊䭽⠏⻊た涸㹊낉勵⟝嫦⚡宐䎂⨞ 6 妃䎂遤㹊낉鵶絯 3 dկ絕卓儑爙㖈瑟涯
㛇餘⚥䨾剣⻊㷖暟餘涸㔐佐桧湱㼆叻ⲥ⨊䊵relative standard deviationRSD㖲㼭✵ 15%忘駈礵㺙䏞
銳宠կ42 猫⻊㷖暟餘涸䎂㖲㔐佐桧⚹ 80.6%~136.8% RSD ⚹ 0.41%։13.44%倰岁涸ꥥ劼霴䊵忘駈崵
㹁銳宠կ 

邍 4. 㛇餘⸈叻㹊낉絕卓n=6 

䎸
尼 

⻊ざ暟 
30 ng/g 
% 

600 ng/g 
% 

1000 ng/g 
% 

䎸
尼 

⻊ざ暟 
30 ng/g 
% 

600 ng/g 
% 

1000 ng/g 
% 

1 渮ꃑ銯䋒刼僈 104.1  109.9  108.2  22 渮ꃑ〳⛙㹁 83.1  96.8  97.5  

2 
渮ꃑ N-⽀⿡歌銯

䋒刼僈 
136.3  106.3  96.4  23 〳䖉㔔 98.7  112.9  111.6  

3 
渮ꃑ NN-⿽⿡

歌銯䋒刼僈 
123.8  110.1  111.1  24 犷㼷〳㹁 88.5  99.6  96.1  

4 渮ꃑ守子蒀卌 102.1  101.8  100.6  25 渮ꃑ守⚋齡卌 99.2  113.2  111.9  
5 㤵ⵄ尽➭ 113.4  108.5  100.1  26 渮ꃑ✳蝶⚋㍟ 99.3  103.7  99.3  
6 ꂛꂠ 101.3  109.9  108.2  27 渮ꃑ孮銯宝 93.8  98.6  90.6  
7 띿랕焦 81.9  98.4  99.2  28 䩟勻兜ꥑ 103.9  105.1  99.9  
8 渮ꃑ♨✳胟 90.2  91.1  81.2  29 ♨⚋霿ꬋ 103.5  99.6  87.6  
9 渮ꃑ✳歌⿽胟 96.6  105.9  103.0  30 炦薅㖑䎂 111.2  105.9  98.9  

10 渮ꃑ薅⛩⿽胟 103.6  109.1  110.4  31 掆ꃑ 120.3  107.5  97.6  
11 鳟⠄➭宝 80.6  103.2  98.9  32 銯㖑齡ꬋ 105.6  102.2  99.6  
12 榰呔⴩㣽 86.8  101.9  94.2  33 韝蜒銯㖑齡ꬋ 109.5  100.9  99.0  

13 渮ꃑ縄呔⴩ꂼ 98.4  98.0  100.7  34 
卽塔ꃑ繿㛇韝

蜒銯㖑齡ꬋ 
102.5  101.2  104.2  

14 呔⴩룅暵 117.4  108.1  100.1  35 齡蜒銯㖑齡ꬋ 112.8  106.3  98.6  
15 呔⴩㌄ꂼ 136.8  106.3  93.5  36 紤㖑齡ꬋ 122.5  107.5  99.9  
16 歌薅熬♨膵 91.7  108.5  102.0  37 齡紤㖑齡ꬋ 109.1  102.8  103.5  
17 子䩯兜ⵄ 132.6  106.6  99.4  38 ⠦⠄㖑齡ꬋ 114.2  103.3  97.9  
18 薅熬ꃑ孽守㖑䎂 105.4  103.6  93.5  39 渮ꃑ⠄㖑齡ꬋ 106.5  99.8  97.6  
19 㽲纈㖑䎂 119.9  107.9  113.7  40 炻去蒔㖑齡ꬋ 100.5  102.7  104.4  
20 ꬋ峫㖑䎂 133.5  103.6  93.9  41 ➭鴪䬘ꬋ 89.9  101.4  100.5  
21 渮ꃑㆆ㇬㍟ 125.2  98.8  93.4  42 孽㛇➭鴪䬘ꬋ 90.2  104.5  110.6  
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2.5 㹊꣢呋ㅷ唬崵 
䭽撑副鶣倰岁ⴔⵆ唬崵✫帿㖕羟崣ⴀ䨾ㄤ羟嵳Ⱒ鷐唬涸㢴⼝呋ㅷկⴔ區絕卓邍僈鷐唬涸⥂⨴ㅷ⚥

3 ⼝呋ㅷ唬ⴀ➭鴪䬘ꬋ㹁ꆀ絕卓ⴔⵆ⚹ 5.5ծ9.4 ㄤ 7.9 mg/g2 ⼝ⴔⵆ唬ⴀ銯䋒刼僈ㄤꂛꂠ㹁ꆀ絕卓ⴔ
ⵆ⚹ 74.7 ㄤ 586.0 mg/g1 ⼝唬ⴀ⚹孮銯宝㹁ꆀ絕卓⚹ 18.6 mg/g⟄副絕卓㖲鄄⸅呩劼Ⱒ⣜岁ꅷ⥌կ 

3. 絕雿 

劥灇瑕䒊用✫ LC-MS/MS 䘯鸟癃鷥ㄤ崵㹁⥂⨴ㅷ⚥ 42 猫ꬋ岁幑⸈⻊㷖暟餘涸ⴔ區倰岁կ霪倰岁呋ㅷ
⵸㢅椚皍⤑ⴔ區銻渷薴㔵䎛ծ署傞㼱ծⲥ烁䏞넞腊忘駈㼆⥂⨴ㅷ⚥ꬋ岁幑⸈暟餘涸崵㹁銳宠կ㖈㹊꣢呋
ㅷ涸唬崵⚥䭽撑劥倰岁㼆湱Ⱒ⸅呩劼Ⱒ鷐唬涸⥂⨴ㅷ唬崵ꬋ岁幑⸈涸⻊㷖暟餘㖲鄄ⲥ烁癃叅ㄤ㹁ꆀ唬崵
䎇ⴀⰨ尽岁ꊹ㹁䠑錛⛼䨾剣鷐唬呋ㅷ涸唬崵絕卓㖲鄄⸅呩劼Ⱒ⣜岁ꅷ⥌կ  
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LCMS-QTOF䘯鸟癃叅⥂⨴ㅷ⚥ꬋ岁幑⸈蚋暟 
䶰 銳劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉絕ざշ⥂⨴ㅷꬋ岁幑⸈ QTOF 餘靶䎽ո
䒊用✫♧猫㼆⥂⨴ㅷ⚥ꬋ岁幑⸈暟餘涸䘯鸟癃叅倰岁կ㼆 7 ⚡呋劥⚥涸ꬋ岁幑⸈暟餘鵳遤㹁䚍ⴔ區Ⱖ絕
卓儑爙㖈 7 ⚡呋劥⚥Ⱏ癃叅ⴀ 13 猫幑⸈⻊ざ暟✳紩烱晙♸侨研䎽⼐ꂁ䏞넞կ⢪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⟉  ⥂⨴ㅷ  ꬋ岁幑⸈ 
 
ꥥ满爢吐涸〄㾝馊勻馊㢴涸➃Ⱒ岤⥂⨴㖈欰崞⚥⛲䌢剪欽⥂⨴ㅷկ⚹✫鷅宠ⵄ渤, 鿈ⴔ♶岁欰❡罏

吐㖈♧❈⥂⨴굹ㅷ⚥ꬋ岁幑⸈ぐ猫蚋暟⟄鴪奉㹒吗涸佪卓エ䒸嶊餩罏Ɤ劍餝✈կ搬罜Ɤ劍굹欽鵯猫굹ㅷ, 
〳腊吐絛嶊餩罏鸣䧭⚚ꅾ涸魧⡤⨴䐀꡼곿կ 

㼆✵⥂⨴ㅷ⚥ꬋ岁幑⸈暟涸唬崵♧湬僽湱Ⱒ鿈꡶ꅾ挿Ⱒ岤涸곭㚖կ告僽歋✵⥂⨴ㅷ涸猫碫籖㢴꨽銳
ꛏ㼆嫦♧碫涸⥂⨴ㅷ佐꧋䨾꨽涸叻ⲥㅷた䩞腊䒊用㼆䎾涸唬崵倰岁䊨⡲ꆀ㣐⚂佪桧⡛կ㔔姼, ꬋ䌢꨽銳♧
猫⾝併ծ넞佪涸唬崵倰岁腊㢿䘯鸟㼆㢴猫碫涸呋ㅷ⟄⿺ꬋ岁幑⸈暟鵳遤唬崵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⥂⨴ㅷ⚥ꬋ岁幑
⸈暟䘯鸟㹁䚍涸ⴔ區倰岁կ㼆7⚡呋ㅷ鵳遤✫ⴔ區〳 䘯鸟癃叅ⴀ呋ㅷ⚥涸ꬋ岁幑⸈䧭ⴔ霪倰岁ⲥ烁〳ꬑ
〳⚹⥂⨴ㅷ涸唬崵䲿⣘䌐⸔կ 

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-40 
荈 ⸓ 鵳 呋 㐼 : SIL-40C 굷遤傞ꢂ餘靶⟉ :LCMS-9050  
叙 庛 盲 : CTO-40S 㖈 絁 膴 孞 劼 :DGU-405 
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.118; LabSolutions Insight Ver. 4.0SP2 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀  靶  叙 GIST-HP_C18-AQ (150 mm×2.1 mm., 1.9 μm (䀙峸副嵳㹊

낉㐼勞剣ꣳⰖ尽P/N: 227-30807-03 ) 
崨  ⸓  湱 A 湱-5 mM ⛩ꃑꜽ0.1%歌ꃑ 

B 湱-⛩臟 
崨     鸟 0.3 mL/min 
鵳 呋 ⡤ 獤 1 µL 叙 庛 40˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹30%峤膴玐䎸錛邍1կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

0.50 岹 B.Conc 15 

9.50 岹 B.Conc 75 

20.00 岹 B.Conc 95 
30.00 岹 B.Conc 95 
30.10 岹 B.Conc 15 
30.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌  㶩  彂 ESI(+/-) ⸈掚莲㗌庛䏞 400˫ 
꨺⻊孞崨鸟 3.0 L/min DL   庛   䏞 250˫ 
⸈掚孞崨鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁醋孞崨鸟 10.0 L/min 䪊  䲽  莲  䒭 MS Scan(m/z 100 -1000) 

DDA MS/MS (m/z 100 -1000) 

1.3 呋ㅷ⵸㢅椚  
1.3.1 䲿》很巊ꂁⵖ 

ⴔⵆꂁ縨⟄♴ 3 猫䲿》很巊ぐ 500 mLկ 
䲿》很巊 1⛩臟歌ꃫ10 mM ⛩ꃑꜽ=105535 
䲿》很巊 2⛩臟歌ꃫ10 mM ⛩ꃑꜽゎ 0.1%歌ꃑ=105535 
䲿》很巊 3⛩臟歌ꃫ0.2%♲⛩腂宐很巊=403030 

1.3.2 呋ㅷ很巊ꂁⵖ 
》呋ㅷ灇絈獦》 0.3 g縨✵ 50 mL 㺂ꆀ櫕⚥ⴔⵆ⸈Ⰶ副鶣䲿》巊鷓ꆀ馄㡮 10 min ⢪Ⱖ很鍒

佞縨ⲇ⽲荛㹔庛⸈䲿》巊獺ꅺ荛ⵠ䏞䶔⺣կ佞縨鵂㢹》副幡巊鷓ꆀ넞鸟猌䗱10000 r/min礵㺙
エ》副幡巊 1 mL荛✵鵳呋㼭櫕⚥嫦猫呋ㅷⴔⵆ欽副鶣♲猫䲿》巊䲿》կ 

2絕卓♸雭雿 
ⴔⵆ⢪欽 DDA(+/-)莲䒭㼆嫦⚡呋ㅷ絑鵂♲猫♶ず䲿》た涸很巊鵳遤ꅷ꧋絕ざշ⥂⨴ㅷꬋ岁幑⸈✳紩

餘靶䎽ո⢪欽 Insight Explore 鲱⟝涸䪠ꆀ社䎽⸆腊㼆嫦⚡呋ㅷ⚥涸ꬋ岁幑⸈鵳遤䘯鸟癃叅կ侨研㢅椚姿
낢㥵♴ 

 
2.1 㼋Ⰶ⻊ざ暟⥌䜂 

㼜 DDA 侨研㼋Ⰶ Insight Explore 鲱⟝㖈Edit Method고♴涸Compounds⴩邍⚥幑⸈꨽銳癃

导入目标化合物，并设置合适的积分参数

导入进行筛查的二级质谱库

编辑“Flags”参数

批量搜库，快速查看数据
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叅涸ꬋ岁幑⸈暟涸ぜ獦⟄⿺ m/z ⥌䜂կ 

 
㕃 1. Insight Explore 鲱⟝䨔㕃 

2.2 㼋Ⰶ⥂⨴ㅷ✳紩餘靶䎽 
㖈Edit Method고♴涸(MSn)Library⚥幑⸈շ⥂⨴ㅷꬋ岁幑⸈✳紩餘靶䎽ոկ㥵㕃 2 䨾爙幑⸈

✫⥂⨴ㅷ⚥ꬋ岁幑⸈暟涸✳紩侨研䎽ず傞霃縨✫社程湱ず涸⵸⡤猌㶩瘝勵⟝կ 

  
㕃 2. Insight Explore 鲱⟝䨔㕃 

2.3 綘鳓Flags 
㖈Edit Flags고♴綘鳓絕卓夹㹁涸⣜研կ㥵㕃3䨾爙劥俒⚥幑⸈✫⚙⚡夹㹁⣜研ⴔⵆ僽Lib 

Compound NameㄤMin. Library Similarity Index,㼆✵♶忘駈Ⱖ⚥⟣♧勵⟝涸絕卓吐剣㼭偫㕃
叻儑爙կ 

化合物信息 

二级质谱库 
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㕃 3. Insight Explore 鲱⟝䨔㕃 

2.4 䪠ꆀ䵂䎽⿺絕卓霹僈 
㼆㼋Ⰶ涸侨研⢪欽Search Library կ㥵㕃4䨾爙䪠ꆀ㼆㼋Ⰶ涸♲⚡侨研鵳遤社程կ 

  
㕃 4. Insight Explore 鲱⟝䨔㕃 

社程絕卓㥵♴㕃5䨾爙⻊ざ暟⴩邍⚥涸ぜ獦ぼ㇬N-⿡歌㛇銯㖑齡ꬋ✳紩烱晙♸侨研䎽⚥餘靶㕃⼐
ꂁ葻㥩⼐ꂁ䏞㣐✵70佦Lib. SI尵剣覰蒀㞅埋告僽ぜ獦♸鸑鵂✳紩烱晙嫱㼆䖤奉涸⻊ざ暟ぜ獦♶㼆
佦㖈ぜ獦齡♧吃儑爙✫紤蒀Flag ID儑爙✫Name銯㖑齡ꬋN-蝶⻊暟✳紩烱晙♸侨研䎽⚥餘靶㕃⼐
ꂁ葻㥩⼐ꂁ䏞㣐✵70⚂♸侨研䎽⚥ぜ獦♧荝佦尵剣Flag儑爙կ 

 

筛查结果 

吡唑 N-去甲基西地那非 

MS
1
提取离子流图 MS

1
质谱图 

MS
2
质谱图 

数据库中

MS
2
质谱图 
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㕃 5. Insight Explore 鲱⟝䨔㕃 

2.5 呋ㅷ絕卓 
ⵄ欽副鶣倰䒭鵳遤䪠ꆀ社䎽7⚡呋劥涸絕卓宨䚪㥵♴邍䨾爙կ 

   

 
邍 2. 13 猫⻊ざ暟㖈 7 ⚡呋ㅷ⚥涸唬ⴀ絕卓꬗獤⧩ 

䎸尼 ⻊ざ暟ぜ獦 呋ㅷ 1 呋ㅷ 2 呋ㅷ 3 呋ㅷ 4 呋ㅷ 5 呋ㅷ 6 呋ㅷ 7 

1 銯㖑齡ꬋ 2769373 2714488 2717451 3384771 8664063 8483894 19569747 

2 ➭鴪䬘ꬋ 1921641 1767011 2562125 1450922 N.D. N.D. 1392645 

3 膴炻⠄㖑齡ꬋ 13431 12999 31523 ND 789323 765683 15615 

4 N-⿡⛩㛇⠄㖑齡ꬋ 189833 N.D. N.D. N.D. N.D. N.D. N.D. 

5 N-⿡歌㛇銯㖑齡ꬋ 515718 438505 364713 355004 N.D. N.D. 417011 

6 ぼ㇬ N-⿡歌㛇銯㖑齡ꬋ 63472 58470 54230 98954 1417040 1342914 76381 

7 䒗♨㛇銯㖑齡ꬋ 84509 77690 152554 116668 2711682 2596266 96092 

8 銯㖑齡ꬋ N-蝶⻊暟 3089885 2948318 2977523 2316950 54638 77938 2534576 

9 ⿽⿡焫銯㖑齡ꬋ 25523 23882 25478 95905 219525 227367 26553 

10 㼆⛩ꃀ孽㛇ꂛ N.D. N.D. N.D. 73844 N.D. N.D. N.D. 

11 繿㛇韝蜒銯㖑齡ꬋ N.D. N.D. N.D. 19930 N.D. N.D. N.D. 

12 ⿡歌㛇ㆆ㍟㛇銯㖑齡ꬋ熬ꃑ N.D. N.D. N.D. 14699 50303 49254 N.D. 

13 孽㛇銯㖑齡ꬋ N.D. N.D. N.D. N.D. 15201 15492 N.D. 

岤N.D.邍爙劢唬ⴀկ 

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⥂⨴ㅷꬋ岁幑⸈✳紩餘靶

䎽ո䘯鸟㼆7⚡⥂⨴ㅷ呋ㅷ⚥ꬋ岁幑⸈暟鵳遤癃叅կ絕卓儑爙7⚡⥂⨴ㅷ呋劥⚥㹁䚍ⴀ13猫ꬋ岁幑⸈暟䨾
剣㹁䚍ⴀ涸⻊ざ暟涸✳紩烱晙♸餘靶䎽⼐ꂁ葻㥩կ鸑鵂7⚡⥂⨴ㅷ呋劥涸崵霚낉霆霪倰呩〳⟄㹊梡♧ꛏ鵳
呋䘯鸟模䧭湡叻暟涸㹁䚍癃叅夹㹁⥂⨴ㅷ⚥〳腊涸ꬋ岁幑⸈暟Ⱘ剣♧㹁涸㹊꣢䎾欽⟟⧩⣘湱Ⱒ➃プ
⿬罌կ  

西地那非 N-氧化物 

样品 1 样品 2 样品 3 样品 4 

样品 5 样品 6 样品 7 
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LCMS-QTOF䘯鸟癃叅⥂⨴ㅷ⚥26猫ꬋ岁幑⸈ 
䶰銳劥俒ⵄ欽䀙峸巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶Q-TOF㼆⥂⨴굹ㅷ⚥ꬋ岁幑⸈涸꣭祪⿺䫒氕⸣蚋暟
鵳遤㹁䚍ⴔ區կ晙⵫痰巊⡤ⵖ⵫絑鵂⛩臟䲿》猌䗱獴》副幡巊鵂応た鵳呋ⴔ區կꅷ欽歏㌂꨺猌㶩彂
姻猌㶩莲䒭侨研ꅷ꧋⢪欽 full scan MS ㄤ DDA 莲䒭呏研䀙峸䎾欽俒꧋䎽欰䧭湱䎾涸⠏⯓猌㶩⴩邍կ
侨研絑鵂 LabSolutions Ver 5.95 鲱⟝鍒區 Formula Predictor 鲱⟝烁雩✫ 26 猫ꬋ岁幑⸈⻊ざ暟涸 MS1
♧紩礵烁餘靶⥌䜂ծ⥂殆傞ꢂծ餘ꆀ侨霴䊵瘝⥌䜂կ㼜♶ず焥中腊ꆀ10ծ20ծ30ծ40 ㄤ 50 V♴涸湡叻
⻊ざ暟涸✳紩餘靶㕃㼋ⴀ⢪欽 ACD/Labs Ver2012 鲱⟝䒊用 26 猫ꬋ岁幑⸈⻊ざ暟涸✳紩餘靶䎽⤑✵た
絯劢濼暟✳紩餘靶㕃荈⸓唬程⼐ꂁ霉ⴔկ姼㢪㼆 26 猫湡叻⻊ざ暟涸絁䚍薴㔵⟄⿺⸈叻㔐佐桧鵳遤✫罌㻋
絕卓儑爙26 猫⻊ざ暟㖈⚙⚡侨ꆀ紩絁䚍薴㔵ⰻ絁䚍Ⱒ禹葻㥩,湱Ⱒ禹侨 r 㖲㣐✵ 0.99䎂㖲㔐佐桧
75.8%~128.4%忘駈㹁䚍唬崵꨽銳կ 

Ⱒꝶ霒巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 Q-TOF ꬋ岁幑⸈ ⥂⨴굹ㅷ 

 
ꥥ满絑崸ㄤ爢吐涸〄㾝➃又㼆✵⥂⨴굹ㅷ涸꨽宠傈渤㟞Ɤկ䋑㖞副崨鸑涸⥂⨴굹ㅷ⚥㢴剣㹒獦䫒氕

⸣ծ꣭過⾓瘝⸆腊♧❈ꬋ岁⾊㉁⚹✫鴪奉Ⱖ㹒吗涸毫佪㖈⥂⨴굹ㅷ⚥ꬋ岁幑⸈羟❈⻊㷖䧭ⴔկ鵯
❈⥂⨴굹ㅷ㖈굹欽た吐ⴀ梡僈儑涸♶葻导䎾㼆➃又涸魧⡤⨴䐀鸣䧭鳅㣐涸㸝Ⰼꥧ䝖կ䌢錛涸⻊㷖幑⸈⚺
銳剣✳歌⿽胟碫꣭祪蚋ծ熬膵碫꣭祪蚋ծ脨䀙稇㟞併⵫ծ齡ꬋ碫蚋暟瘝կ 

㕂㹻䋑㖞港漛盗椚䚪㽷⾲굹ㅷ蚋ㅷ港漛盗椚㽷溶〄䋒✫ 138 尼Ⱆデ-շ⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈
⻊㷖蚋暟涸唬崵ո叻ⲥծ2018 䎃痦 14 尼Ⱆデ--շ굹ㅷ⚥齡ꬋ碫暟餘涸崵㹁ո굹ㅷ邉埋唬낉倰岁瘝湱Ⱒ叻ⲥ
⿺䭷㼋俒⟝銻渷✫䋑꬗副⚺銳涸ꬋ岁幑⸈蚋暟猫碫կ 

劥俒⿬罌⵸鶣叻ⲥ勵⟝䒊用✫㛇✵䀙峸馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 LCMS-9030 涸⥂⨴ㅷ⚥
ꬋ岁幑⸈꣭祪痰꣭過⾓蚋暟涸㹁䚍倰岁MS1 ♧紩넞餘ꆀⲥ烁䏞侨研䘯鸟癃叅MS2 ✳紩暵䖄烱晙猌㶩⼐
ꂁ礵ⲥ㹁䚍կ⚹⥂⨴ㅷ⚥ꬋ岁幑⸈暟癃叅倰岁䒊用䲿⣘⿬罌կ 

1ծ 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉ Nexera 禹絡--㔋匧勍굷遤傞ꢂ餘靶⟉ LCMS-9030կNexera 禹絡⺫䭍 LC-30AD×2
鳕巊岹DGU-20A5㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC叙庛盲CBM-20A禹絡䱽ⵖ
㐼կ侨研ꅷ꧋ㄤⴔ區歋 LabSolutions Ver5.95䊨⡲畀模䧭կ餘靶㕃絕匬ⴔ區歋 ACD/Labs Ver2012 模
䧭կ 

1.2 呋ㅷⵖ㢊 
⿬罌굹蚋䚪㽷〄䋒涸 138 尼Ⱆデ-շ⥂⨴굹ㅷ⚥ 75 猫ꬋ岁幑⸈⻊㷖蚋暟涸唬崵ո叻ⲥկ獦》 0.1 g ⥂⨴

ㅷ晙⵫痰巊⡤ⵖ⵫欽 1 mL 馄紱宐很鍒䮷䶔 1 min꫽縨 10 min⸈Ⰶ 4 mL ⛩臟馄㡮 10 mi
n》 1 mL 副幡巊12000 r/min 猌䗱 5 min0.22 μm 翸㔋孮⛩掜応芘鵂応た鵳呋ⴔ區կ 

1.3 ⴔ區勵⟝ 

巊 湱 勵 ⟝  
崨⸓湱A 湱-0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟          崨鸟0.4 mL/min 

蒀靶叙Phenomenex Kinetex C18 2.1 mm I.D. ×100 mm L., 2.6 μm 

叙庛40˫                         
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鵳呋⡤獤2 μL Co-injection紱宐=15 μL         峤膴倰䒭唑䏞峤膴錛邍 1 

邍 1  唑䏞峤膴勵⟝ 

傞ꢂ ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

0.30 岹 B.Conc 10 

4.00 岹 B.Conc 40 

5.50 岹 B.Conc 95 

7.50 岹 B.Conc 95 

7.60 岹 B.Conc 10 

 

餘 靶 勵 ⟝   

猌㶩彂ESI(+)          䱹〡歏⾓4.5 kV              ꨺⻊孞3.0 L/min     

⸈掚孞崨ꆀ10.0 L/min  䎁醋孞崨ꆀ10.0 L/min         䱹〡庛䏞300˫   

DL 盗庛䏞250˫       ⸈掚㗌庛䏞400˫             

吥ⲥ倰岁㢪叻岁吥ⲥ餘ꆀ侨NaIⴔ鳹桧>30000餘ꆀ霴䊵<2 ppmկ 

䪊䲽莲䒭MS Ⰼ䪊䲽 m/z 100-600ծMS/MS(DDA)ꅷ꧋ m/z 50-600 

2. 絕卓♸雭雿 
2.1 㹁䚍ⴔ區 

呏研䖉崵⻊ざ暟涸絕匬暵䖄鷥䭊姻猌㶩莲䒭鵳遤餘靶⿬侨涸⠏⻊կ26 猫ꬋ岁幑⸈⻊ざ暟㖲腊䕎䧭
[M+H]+ⲥⴔ㶩猌㶩油կ26 猫⻊ざ暟涸礵烁餘蚚嫱⥌䜂㥵♴邍 2Ⱖ⚥⠦⠄㖑齡ꬋ♸齡劣銯㖑齡ꬋ匹⚹ずⴔ
䒗匬⡤絑鵂⽀叻烁雩⠦⠄㖑齡ꬋ⥂殆傞ꢂ 5.52 min齡劣銯㖑齡ꬋ涸⥂殆傞ꢂ⚹ 5.98 min〳⟄㹊梡
模Ⰼ涸蒀靶ⴔ猌կ碫⡃涸渮ꃑ⠄㖑齡ꬋ㖈很巊⚥ッ梡猌㶩朐䙖膴䱈✫渮ꃑ㛇㔙姼傞涸絕匬♸韝蜒銯㖑
齡ꬋ匹⚹ずⴔ䒗匬⡤♧紩礵烁餘蚚嫱湱ず鸑鵂⥂殆傞ꢂ⛲腊✮⟄⼓ⴔկ⢪欽䀙峸涸 Formula Predictor
鲱⟝雦皾 26 猫湡叻⻊ざ暟涸椚雿[M+H]+油㹊崵[M+H]+♸椚雿⧩涸⨊䊵㖲<2 ppm⠏✵㹁䚍涸♧菚銳宠
<5 ppmկ26 猫湡叻⻊ざ暟涸♧紩䲿》猌㶩崨㕃㥵㕃 1 䨾爙կ 

邍 2  26 猫ꬋ岁幑⸈⻊ざ暟涸⥂殆傞ꢂծ礵烁餘ꆀ侨ծ餘ꆀ侨⨊䊵 

綘尼 ぜ獦 ⴔ㶩䒭 CAS 尼 ⥂殆傞ꢂ/min 椚雿[M+H]+ 㹊崵[M+H]+  霴䊵(ppm) 
1 呔⴩劥膵 C23H28ClN3O5S 10238-21-8 5.76  494.15110 494.15093 -0.34  
2 渮ꃑ薅⛩⿽胟 C10H15N5 834-28-6 1.55  206.14002 206.13980 -1.07  
3 渮ꃑ♨✳胟 C6H15N5 1190-53-0 0.79  158.14002 158.13974 -1.78  
4 끩勻ꃑ縄呔⴩ꂼ C18H19N3O3S 155141-29-0 3.02  358.12199 358.12235 1.01  
5 呔⴩룅暵 C15H21N3O3S 21187-98-4 5.55  324.13764 324.13773 0.29  
6 呔⴩㌄ꂼ C27H33N3O6S 33342-05-1 5.98  528.21628 528.21609 -0.38  
7 呔⴩繠膵 C24H34N4O5S 93479-97-1 5.84  491.23227 491.23198 -0.58  
8 渮ꃑぼ呔⴩ꂼ C19H20N2O3S 112529-15-4 3.54  357.12674 357.12672 -0.05  
9 呔⴩ぼ㍟ C21H27N5O4S 29094-61-9 5.29  446.18565 446.18521 -1.00  

10 歌薅熬♨膵 C12H18N2O3S 64-77-7 5.29  271.11109 271.11070 -1.46  
11 呔⴩岚膵 C18H26N2O4S 26944-48-9 5.65  367.16861 367.16840 -0.57  
12 榰呔⴩㣽 C27H36N2O4 135062-02-1 5.33  453.27479 453.27521 0.93  
13 卽塔ꃑ銯㖑齡ꬋ C22H30N6O4S 171599-83-0 4.03  475.21220 475.21220 0.01  
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14 
卽塔ꃑ繿㛇韝蜒

銯㖑齡ꬋ C23H32N6O5S  3.98  505.22277 505.22266 -0.21  
15 ⠦⠄㖑齡ꬋ C22H29N5O4S 224788-34-5 5.52  460.20130 460.20171 0.89  
16 孽㛇➭鴪齡ꬋ C21H18N4O4 385769-84-6 4.79  391.14008 391.13961 -1.20  
17 齡紤㖑齡ꬋ C24H32N6O3 949091-38-7 3.63  453.26087 453.26020 -1.48  
18 韝蜒銯㖑齡ꬋ C23H32N6O4S 642928-07-2 4.05  489.22785 489.22763 -0.46  
19 齡劣銯㖑齡ꬋ C22H29N5O4S 371959-09-0 5.98  460.20130 460.20135 0.11  
20 紤㖑齡ꬋ C25H34N6O3 831217-01-7 3.75  467.27652 467.27611 -0.86  
21 渮ꃑ⠄㖑齡ꬋ C23H32N6O4S 224785-91-5 3.46  489.22785 489.22715 -1.44  

22 
N-⿡歌㛇銯㖑齡

ꬋ C21H28N6O4S 139755-82-1 6.01  461.19655 461.19647 -0.18  
23 ⚋蝶㛇蒔㖑齡ꬋ C24H34N6O4S 1391053-82-9 4.57  503.24350 503.24317 -0.66  

24 
繿⚋㛇⿡歌㛇➭

鴪齡ꬋ C24H23N3O5 1353020-85-5 5.08  434.17105 434.17077 -0.65  

25 
⿡歌㛇子岚㖑齡

ꬋ C23H30N6O3 147676-79-7 3.37  439.24522 439.24452 -1.59  
26 N-⛩㛇➭鴪齡ꬋ C23H21N3O4 1609405-34-6 5.38  404.16048 404.16011 -0.93  

 

㕃 1  26 猫⻊ざ暟涸䲿》猌㶩崨㕃 

岤1 渮ꃑ♨✳胟ծ2 渮ꃑ薅⛩⿽胟ծ3 끩勻ꃑ縄呔⴩ꂼծ4 ⿡歌㛇子岚㖑齡ꬋծ5 渮ꃑ⠄㖑齡ꬋծ6 渮ꃑぼ呔⴩ꂼծ7
齡紤㖑齡ꬋծ8 紤㖑齡ꬋծ9 卽塔ꃑ繿㛇韝蜒銯㖑齡ꬋծ10 卽塔ꃑ銯㖑齡ꬋծ11 韝蜒銯㖑齡ꬋծ12 ⚋蝶㛇蒔㖑齡ꬋծ13 孽
㛇➭鴪齡ꬋծ14 繿⚋㛇⿡歌㛇➭鴪齡ꬋծ15 呔⴩ぼ㍟ծ16 歌薅熬♨膵ծ17 榰呔⴩㣽ծ18 N-⛩㛇➭鴪齡ꬋծ19 ⠦⠄㖑齡ꬋծ
20 呔⴩룅暵ծ21 呔⴩岚膵ծ22 呔⴩劥膵ծ23 呔⴩繠膵ծ24 齡劣銯㖑齡ꬋծ25 呔⴩㌄ꂼծ26 N-⿡歌㛇銯㖑齡ꬋ 

鸑鵂⟄副勵⟝涸烁雩䒊用✫ 26 猫ꬋ岁幑⸈⻊ざ暟涸㹁䚍倰岁կ䀙峸 Formula Predictor ⴔ㶩䒭곫崵
鲱⟝〳⟄㹊梡㛇✵♧紩礵烁餘蚚嫱ծず呕稇⚪䏞嫱涸⼐ꂁ㹁䚍䖤ⴔ㖈 70 ⴔ⟄副〳⟄夹㹁⚹毟⡃ꬋ岁幑
⸈暟կ⟄呔⴩㌄ꂼ⚹⢾⢪欽䀙峸 Formula Predictor 鲱⟝雦皾Ⱖず呕稇⚪䏞嫱⢾䖤ⴔ霃㹁霴䊵薴㔵 5 ppm,
霃㹁⯋稇絆䧭⚹ CծHծOծNծSծCl ⟄⿺⯋稇⚡侨ⴔⵆ⚹ 300ծ150ծ12ծ12ծ1⸈ざ莲䒭⚹+H㕃 2a
呔⴩㌄ꂼ⚹Ⱖ♧紩䲿》猌㶩崨㕃㕃 2b ⚹ず呕稇⚪䏞嫱♸椚雿⧩涸⼐ꂁ䏞䖤ⴔկ絕卓儑爙C27H33N3O6S 䱗
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ぜ痦♧唬程䖤ⴔ⚹ 95.60 ⴔ♸呔⴩㌄ꂼ涸⯋稇絆䧭♧荝կ 

 

 
㕃 2  呔⴩㌄ꂼ♧紩䲿》猌㶩崨㕃aず呕稇⚪䏞嫱⼐ꂁ絕卓䨔㕃b 

㼆✵♧紩㹁䚍絕卓烁雩涸⻊ざ暟鵮꨽⢪欽✳紩餘靶烱晙猌㶩鵳♧姿烁霆կ㔔姼呏研 26 猫湡叻暟⵸⡤
猌㶩㖈♶ず涸焥中腊ꆀ♴10ծ20ծ30ծ40 ㄤ 50 V鵳遤崵㹁ꅷ꧋✳紩餘靶䎽䨾꨽涸烱晙猌㶩⥌䜂鸑
鵂 ACD/Labs 2012 鲱⟝䒊用⻊ざ暟涸✳紩餘靶䎽կ荈䒊靶㕃䎽⚥⺫䭍嫦猫⻊ざ暟涸ぜ獦ծⴔ㶩䒭ծ礵烁ⴔ
㶩ꆀծCAS 尼ծ♧紩礵烁餘蚚嫱⥌䜂ծ♶ず焥中腊♴涸✳紩Ⰼ䪊䲽餘靶㕃կ䨾䒊用涸✳紩靶䎽㥵♴㕃 3 䨾
爙կ 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min
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㕃 3  26 猫ꬋ岁幑⸈⻊ざ暟涸✳紩餘靶䎽䨔㕃鿈ⴔ 

㼜呋ㅷ涸烱晙猌㶩⥌䜂♸靶䎽⚥涸烱晙猌㶩⥌䜂鵳遤⼐ꂁACD/Lab Ver2012 鲱⟝呏研⼐ꂁ絕卓絛ⴀ
湱⡃䏞䖤ⴔկ絑鵂⠏⻊✳紩⼐ꂁ䖤ⴔ>60 涸ꬋ岁幑⸈暟〳夹㹁⚹湡叻暟կ㕃 4 ⚹呔⴩㌄ꂼ涸✳紩餘靶⼐ꂁ
絕卓〳⟄僈儑骆奉⚺銳涸暵䖄烱晙♸靶䎽⼐ꂁ葻㥩呔⴩㌄ꂼ✳紩⼐ꂁ䖤ⴔ⚹ 70.38 ⴔ㔔姼〳⟄烁㹁呋
ㅷ⚥ゎ剣呔⴩㌄ꂼկ⿬撑妍湅 2002/657/EC 錞㹁䔲⢪欽넞ⴔ鳹餘靶傞嫦⚡猌㶩〳⟄蜦䖤⚙⚡㹁䚍䖤ⴔկ
罜䀙峸 LCMS-9030 鸑鵂Ⰼ䪊䲽+DDA 莲䒭蜦䖤♧紩涸礵烁餘蚚嫱ㄤ✳紩烱晙猌㶩⥌䜂呔⴩㌄ꂼ〳蜦䖤 16
⚡㹁䚍䖤ⴔ模Ⰼ忘駈㹁䚍銳宠〳㹊梡偽叻ⲥㅷ䞔ⲃ♴鵳遤䘯鸟癃叅♸礵ⲥ烁霆կ 

 
图 4  格列喹酮的二级质谱库检索结果 

2.2 絁䚍薴㔵 

⟄⛩臟⚹很⵫㼜 26 猫⽀叻嫢巊0.2899~1.2546 mg/mL獺ꅺ⚹ 1000 ⦔涸幊ざ叻ⲥ很巊⡲⚹吥

呋ㅷ✳紩餘靶 

✳紩餘靶䎽⼐ꂁ絕卓 

呔⴩㌄ꂼ 
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ⲥ刼絁剒넞崽䏞挿 L8ⱄ鷶紩✳⦔獺ꅺ荛 L10.002~0.010 μg/mLկ㖈⵸鶣ⴔ區勵⟝♴ⴔ區⟄♧紩餘靶
油꬗獤㼆崽䏞⨞叻ⲥ刼絁䎇鵳遤絁䚍䬾ざկ絕卓儑爙㖈ぐ荈絁䚍薴㔵ⰻ26 猫湡叻⻊ざ暟絁䚍Ⱒ禹葻
㥩湱Ⱒ禹侨 r 㖲㣐✵ 0.99կ⟄ S/N=10 雦皾倰岁涸㹁ꆀꣳկ叻ⲥ刼絁倰玐ծ絁䚍湱Ⱒ禹侨⿺㹁ꆀꣳ㥵♴邍
3 䨾爙կ 

邍 3   26 猫ꬋ岁幑⸈⻊ざ暟涸吥ⲥ刼絁⿺㹁ꆀꣳ 
ぜ獦 吥ⲥ刼絁 絁䚍薴㔵 絁䚍湱Ⱒ禹侨 r 㹁ꆀꣳµg/mL 

呔⴩劥膵 Y = (127577)X + (-3246.92) 0.0080-1.0260 0.9990 0.0085 
渮ꃑ薅⛩⿽胟 Y = (1.24740e+006)X + (6861.64) 0.0085 -1.0875 0.9994 0.0013 

渮ꃑ♨✳胟 Y = (420338)X + (8902.94) 0.0083-1.0580 0.9973 0.0004 
끩勻ꃑ縄呔⴩ꂼ Y = (2.35986e+006)X + (43425.9) 0.0085-0.5441 0.9942 0.0004 

呔⴩룅暵 Y = (820275)X + (15841.9) 0.0087 -1.1077 0.9965 0.0003 
呔⴩㌄ꂼ Y = (232757)X + (-2294.26) 0.0074-0.9444 0.9998 0.0025 
呔⴩繠膵 Y = (71031.3)X + (-3142.47) 0.0196-1.2546 0.9986 0.0262 

渮ꃑぼ呔⴩ꂼ Y = (3.04098e+006)X + (12422.5) 0.0080-0.2556 0.9980 0.0004 
呔⴩ぼ㍟ Y = (178298)X + (-3075.83) 0.0084 -1.0754 0.9998 0.0053 

歌薅熬♨膵 Y = (373754)X + (3157.70) 0.0088-1.1248 0.9984 0.0014 
呔⴩岚膵 Y = (634501)X + (-4994.64) 0.0077-0.4935 0.9999 0.0019 
榰呔⴩㣽 Y = (2.76461e+006)X + (51262.2) 0.0083 -0.5338 0.9915 0.0002 

卽塔ꃑ銯㖑齡ꬋ Y = (206052)X + (-4344.84) 0.0153-0.2441 0.9957 0.0146 
卽塔ꃑ繿㛇韝蜒

銯㖑齡ꬋ Y = (20008.3)X + (-2601.21) 0.1287-1.0299 0.9940 0.0361 
⠦⠄㖑齡ꬋ Y = (2.53527e+006)X + (8896.53) 0.0055-0.3523 0.9985 0.0001 

孽㛇➭鴪齡ꬋ Y = (305600)X + (-6606.66) 0.0160-1.0216 0.9998 0.0053 
齡紤㖑齡ꬋ Y = (539834)X + (-2375.43) 0.0086-0.5477 0.9995 0.0023 

韝蜒銯㖑齡ꬋ Y = (740037)X + (-6431.58) 0.0070-0.9004 0.9999 0.0013 
齡劣銯㖑齡ꬋ Y = (1.45120e+006)X + (16732.7) 0.0061 -0.7757 0.9966 0.0002 

紤㖑齡ꬋ Y = (730542)X + (485.243) 0.0049-0.6282 0.9990 0.001 
渮ꃑ⠄㖑齡ꬋ Y = (310957)X + (-218.165) 0.0040-0.5104 0.9976 0.0025 

N-⿡歌㛇銯㖑齡
ꬋ Y = (864945)X + (-2598.04) 0.0031-0.3956 0.9999 0.0014 

⚋蝶㛇蒔㖑齡ꬋ Y = (203136)X + (-3623.76) 0.0091-0.2899 0.9966 0.0275 
繿⚋㛇⿡歌㛇➭

鴪齡ꬋ Y = (245975)X + (-5543.24) 0.0132 -0.4224 0.9980 0.0216 
⿡歌㛇子岚㖑齡

ꬋ Y = (410408)X + (-6828.31) 0.0108-0.3446 0.9984 0.0056 
N-⛩㛇➭鴪齡ꬋ Y = (272124)X + (432.948) 0.0064-0.4111 0.9949 0.0014 

2.3 ꅾ㢕䚍罌㻋 

叻ⲥ刼絁 L6 挿䭽撑⵸鶣勵⟝ꅾ㢕鵳呋 6 妃罌㻋倰岁涸ꅾ㢕䚍絕卓㥵♴邍 5 䨾爙ꤑ✫✳歌⿽胟碫
꣭祪蚋⥂殆鳅烯ⴀ梡✫♧❈⥂殆傞ꢂ⨊獴Ⱖ⡮⻊ざ暟⥂殆傞ꢂ RSD<1.6%꬗獤涸 RSD<5%կ 

邍 3  26 猫ꬋ岁幑⸈⻊ざ暟涸⥂殆傞ꢂ⿺꬗獤涸 RSD 
ぜ獦 ⥂殆傞ꢂmin ⥂殆傞ꢂ RSD% ꬗獤 RSD% 

呔⴩劥膵 5.760 0.22  2.15  
渮ꃑ薅⛩⿽胟 1.546 3.83  1.16  
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渮ꃑ♨✳胟 0.790 3.53  1.59  
끩勻ꃑ縄呔⴩ꂼ 3.020 1.54  0.90  

呔⴩룅暵 5.554 0.24  1.68  
呔⴩㌄ꂼ 5.978 0.20  0.81  
呔⴩繠膵 5.841 0.21  3.47  

渮ꃑぼ呔⴩ꂼ 3.541 1.06  0.50  
呔⴩ぼ㍟ 5.291 0.24  1.55  

歌薅熬♨膵 5.291 0.27  3.00  
呔⴩岚膵 5.652 0.23  1.39  
榰呔⴩㣽 5.329 0.23  1.54  

卽塔ꃑ銯㖑齡ꬋ 4.030 0.60  3.78  
卽塔ꃑ繿㛇韝蜒銯㖑齡ꬋ 3.979 0.58  3.95  

⠦⠄㖑齡ꬋ 5.520 0.23  1.69  
孽㛇➭鴪齡ꬋ 4.793 0.57  0.92  

齡紤㖑齡ꬋ 3.625 0.86  1.54  
韝蜒銯㖑齡ꬋ 4.045 0.62  0.67  
齡劣銯㖑齡ꬋ 5.976 0.20  0.65  

紤㖑齡ꬋ 3.745 0.76  1.21  
渮ꃑ⠄㖑齡ꬋ 3.455 0.93  3.35  

N-⿡歌㛇銯㖑齡ꬋ 6.012 0.20  0.83  
⚋蝶㛇蒔㖑齡ꬋ 4.574 0.60  3.21  

繿⚋㛇⿡歌㛇➭鴪齡ꬋ 5.084 0.37  4.54  
⿡歌㛇子岚㖑齡ꬋ 3.367 1.08  1.28  

N-⛩㛇➭鴪齡ꬋ 5.377 0.22  1.97  

2.4 㔐佐桧⿺礵㺙䏞罌㻋 

⟄꣚子岚祪꣭祪晙⚹瑟涯呋ㅷ幑⸈ L5 ㄤ L7 崽䏞涸幊叻ꅾ㢕鵳呋 6 ꛏⴔ區 26 猫ꬋ岁幑⸈呋ㅷ涸
㔐佐桧⿺礵㺙䏞կ湡叻暟涸㔐佐桧㖲㣐✵ 70%6 ꛏꅾ㢕涸꬗獤 RSD 㖲㼭✵ 4%Ⱘ⡤絕卓錛邍 6կ 

邍 4  瑟涯⸈叻涸㔐佐桧⿺礵㺙䏞 

ぜ獦 L5 㔐佐桧% ꬗獤 RSD% L7 㔐佐桧% ꬗獤 RSD% 
呔⴩劥膵 97.8 0.5 97.7 0.5 

渮ꃑ薅⛩⿽胟 110.3 1.0 93.7 1.2 
渮ꃑ♨✳胟 98.3 0.7 100 0.7 

끩勻ꃑ縄呔⴩ꂼ 96.2 0.7 100.4 1.4 
呔⴩룅暵 92.8 0.7 96.8 0.4 
呔⴩㌄ꂼ 98.3 0.8 98.7  0.5 
呔⴩繠膵 103.1 0.9 101.9 0.6 

渮ꃑぼ呔⴩ꂼ 96.4 0.7 95.4 1.8 
呔⴩ぼ㍟ 95.9 0.4 100.8 0.8 

歌薅熬♨膵 97.5 1.2 101.8 0.7 
呔⴩岚膵 105.3 0.7 98.3 0.8 
榰呔⴩㣽 97 0.3 97.5 0.6 

卽塔ꃑ銯㖑齡ꬋ 75.8 2.2 128.4 1.2 
卽塔ꃑ繿㛇韝蜒銯㖑齡ꬋ 78.7 3.9 87.1 1.3 

⠦⠄㖑齡ꬋ 92.1 0.7 95.5 0.6 
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孽㛇➭鴪齡ꬋ 100.5 1.3 103 1.3 
齡紤㖑齡ꬋ 87.2 1.4 91.9 0.7 

韝蜒銯㖑齡ꬋ 91.9 1.2 97 0.4 
齡劣銯㖑齡ꬋ 93.7 0.7 96.6 0.5 

紤㖑齡ꬋ 92.6 0.9 96 0.9 
渮ꃑ⠄㖑齡ꬋ 87.2 2.7 95.5 1.3 

N-⿡歌㛇銯㖑齡ꬋ 93.4 0.7 95.1 0.8 
⚋蝶㛇蒔㖑齡ꬋ 91.9 1.7 97.3 0.7 

繿⚋㛇⿡歌㛇➭鴪齡ꬋ 109.4 0.4 109.5 0.8 
⿡歌㛇子岚㖑齡ꬋ 110.4 1.7 111.9 0.9 

N-⛩㛇➭鴪齡ꬋ 88 1.2 93.1 0.5 

2.5 㹊꣢呋ㅷ崵㹁 

㼜羟毟⡃ꬋ岁幑⸈涸晙⵫磋烱獦》 0.1 g䭽撑 1.2 鵳遤呋ㅷ㢅椚呏研♧紩䲿》猌㶩崨㕃ⴀ油䞔ⲃ
〳⟄骆奉霪⻊ざ暟♸卽塔ꃑ銯㖑齡ꬋ⥂殆傞ꢂ♧荝կ㼜♧紩餘靶㕃㼋Ⰶ Formula Predicor 鲱⟝䖤ⴔ剒넞
涸ⴔ㶩⚹ C22H30N6O4S♸銯㖑齡ꬋ♧荝ず呕稇⚪䏞嫱♸椚雿⧩⼐ꂁ葻㥩䖤ⴔ 98.65 ⴔ㥵㕃 5 䨾爙կ
⚹✫鵳♧姿烁雩霪蚋晙䨾ゎꬋ岁幑⸈涸⥌䜂㼜Ⱖ✳紩餘靶㕃㖈⵸鶣䒊用涸ꬋ岁幑⸈䎽⚥鵳遤唬程⼐ꂁ絕
卓㥵㕃 6 䨾爙霪✳紩靶㕃♸䎽⚥卽塔ꃑ銯㖑齡ꬋ⼐ꂁ葻㥩湱⡃䏞 77.13կ歋姼〳⟄烁霆霪晙⵫⚥〳腊
ゎ剣銯㖑齡ꬋկ 

 

 
 

㕃 5 羟呋ㅷ涸♧紩䲿》猌㶩崨㕃aㄤず呕稇⚪䏞嫱⼐ꂁ絕卓䨔㕃b 
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㕃 6 羟呋ㅷ涸✳紩餘靶䎽唬程絕卓 

3. 絕雿 
劥俒ꅷ欽䀙峸 Q-TOF 䒊用✫ 26 猫꣭祪⿺䫒氕⸣蚋暟涸癃叅倰岁կⵄ欽湡叻⻊ざ暟♧紩礵烁餘蚚嫱ծ⥂

殆傞ꢂծず呕稇⚪䏞嫱瘝⥌䜂絕ざ✳紩靶䎽社程㹊梡✫偽꨽㼆撑ㅷず傞癃叅⥂⨴ㅷ⚥ 26 猫ꬋ岁幑⸈蚋
暟 涸 ꨽ 宠 կ 26 猫 湡 叻 暟 㖈 0.0031~1.2546 μg/mL 薴 㔵 ⰻ 絁 䚍 葻 㥩  湱 Ⱒ 禹 侨 >0.99  䎂 㖲 㔐 佐 桧
75.8%~128.4%կ霪倰岁䘯鸟ծⲥ烁ⴔ區鸑ꆀ넞⚹⥂⨴ㅷ⚥ꬋ岁幑⸈烁雩䲿⣘⿬罌կ 

銯㖑齡ꬋ 
呋ㅷ✳紩餘靶 

✳紩餘靶䎽⼐ꂁ絕卓 
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꣡䔶  鵵犜唬崵고湡ㄤ䀙峸⟉㐼䎾㼆♧錢邍 

䎸尼 唬崵碫ⵆ 唬崵고湡 䀙峸䎾㼆⟉㐼 ⿬罌叻ⲥ 곜瀦 

1 綕峀蚋碫 殣峀薗 Aծ殣峀薗 B ㄤ㣐랕稇歌ꄍ LCMS-8050RX BJS 201917 P7 

2 鳇⸔꣭過腒碫 ⿽ꃲꂛ♨瘝 19 猫⻊ざ暟 LCMS-8050 BJS 202209 P11 

3 Ⲹ肍碫 

띿랕焦ծ蓷孮䬘僈ㄤ銯䋒刼僈 LCMS-8040 - P14 
㤵ⵄ尽➭ LCMS-8040 - P19 

銯䋒刼僈ծ蓷孮䬘僈ծ⿡孲邍꧆ꂼㄤ
孮銯宝 

GCMS-QP2020 NX - P22 

4 鳇⸔꣭過祪碫 
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歌㛇峁㽲匠륫瘝 63 猫慨稇 LCMS-8050 
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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,




