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⵸ 鎊 
㔋匧勍-굷遤傞ꢂ餘靶Q-TOF僽鵛䎃勻鴽鸟〄㾝饰勻涸♧猫餘ꆀⴔ區䪮助歋㔋匧勍餘ꆀⴔ區㐼

Quadrupole, Qㄤ굷遤傞ꢂ餘ꆀⴔ區㐼Time of Flight, TOF⚮翫匬䧭կ♸⽀♧餘靶禹絡嫱鳅Q-TOF
Ⱘ剣ⲥ烁䏞넞ծ⾝併䏞넞ծ唬崵薴㔵㺈瘝⠏挿䎇⚂鵮腊鸑鵂礵烁涸烱晙猌㶩餘ꆀ鵳遤劢濼暟餘絕匬ꊹ㹁կ
鵯❈⠏⸷⢪䖤 Q-TOF 㖈熊㢴遤⚌곭㚖鿪䖤ⵌ✫鳅⚹䎛岌涸䎾欽嫱㥵⼕蚋ծ굹ㅷ㸝Ⰼծ梠㞯⻊䊨ծ⚰䎯唬
낉ծⰖ㸝尽岁瘝㢴⚡곭㚖䧭⚹剒Ⱘ〄㾝⵸兞涸ⴔ區⟉㐼⛓♧կ 

鵛Ⳝ䎃䀙峸㖈 TOF ⽀⯋副䒓〄✫霽㢴倝䪮助㥵 UF-grating 넞㖞猌㶩䲿》䪮助〳剣佪翸搋猌㶩Ⲹ
㼱猌㶩盐鵥傞ꢂ⿺䰀㣟UF-FlightTube 礵ⲥ庛䱽굷遤盗〳䫈ⵖ歋✵㢪鿈㔔稇㥵㹊낉㹔庛䏞」⻊罜㼋
荝涸餘ꆀ侨」⻊կUFMSUltra-Fast Mass Spectrum卹匬蜦䖤涸鸟䏞ㄤ⾝併䏞♸Ⰼ倝涸⚁ⵄ䪮助模繠絕
ざ〳剒㣐ꣳ䏞㖑䲿넞餘ꆀⲥ烁䏞ㄤⴔ鳹桧կ 

2022 䎃䀙峸〄䋒倝♧去넞ⴔ鳹巊餘翫欽⟉ LCMS-9050吗䪬✫⵸♧去 LCMS-9030 涸⠏猖䪮助䎇
㖈ぐ고䚍腊倰꬗ⱄ妃瑲灶溫姻㹊梡✫넞ⴔ鳹餘靶涸姻餏匧ず傞ꅷ꧋〫꨽ 1 ꛏ⽰〳蜦䖤姻餏猌㶩唬崵
涸䨾剣⥌䜂⚂匧䚍ⴗ䰃傞ꢂ瀊荛 0.5 sկ姼㢪LCMS-9050 鵮䒓〄✫荈歋㛇霶㼋鍒猌鵯♧⴯倝䪮助կ㔔姼
LCMS-9030/9050 ⡲⚹♧妴灇瑕紩涸㔋匧勍-굷遤傞ꢂ餘靶⟉傋㖈䲿⣘넞ⴔ鳹桧涸礵烁餘ꆀ侨㸐䒁絯✫
䀙峸⛉絑罌낉ծ㗏㔿罣欽涸넞䚍腊♲ꅾ㔋匧勍餘靶䎂〵涸⠏䒗暵挿絕ざ湬錜⿼㥩涸乼⡲歲꬗鵳♧姿㖑䲿
⼮㹊낉㹔䊨⡲佪桧䌐⸔䝠刿剣⥌䗱㹁䚍ㄤ㹁ꆀⴔ區刿㢴⻊ざ暟կ 

LCMS-9030/9050 ⰯⰨ⠏䒗涸⾝併䏞ծⴔ鳹桧ㄤ餘ꆀⲥ烁䏞䀙峸务㕂ⴔ區务䗱梡溶ⵄ欽鵯 2 妴餘靶⟉
鵳遤㢴遤⚌⿺㢴碫暟餘涸䎾欽侨研䒓〄䕎䧭✫շ䀙峸巊湱蒀靶-㔋匧勍-굷遤傞ꢂ餘靶䎾欽俒꧋ոկ劥䎾欽
俒꧋呏研䎾欽遤⚌猫碫ⰟⴔⰙ⚡畎蒜ⴔⵆ⚹蚋暟ⴔ區ծ굹ㅷ⿺梠㞯ծ欰暟㣐ⴔ㶩ծ去靧絆㷖ծⰖ㸝尽岁
瘝遤⚌䎾欽⣘湱Ⱒ遤⚌➢⚌➃プ⿬罌կ 

劥俒꧋➑⣘剣Ⱒ➃プ㷖⛴❜崨⢪欽割欽✵⟣呢㉁⚌欽鸀կ 
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痦 1 畎 Q-TOF 皍➝ 
1.1 Q-TOF 僽➊⛎ 

Q-TOF 僽鵛䎃勻鴽鸟〄㾝饰勻涸♧猫餘ꆀⴔ區䪮助կ皍⽀勻霹Q-TOF 剣⚙⚡呍䗱鿈⟝♧⚡僽㔋匧
勍Quadrupole〥♧⚡僽굷遤盗Time-of-Flightկ㸐ꅷ欽㔋匧勍⡲⚹餘ꆀ鵂応㐼⟄ TOF ⡲⚹餘ꆀⴔ
區㐼ⴔ鳹桧ㄤ餘ꆀ礵䏞僈儑⠏✵♲ꅾ㔋匧勍餘靶僽♧碫腊㢿ず傞㹁䚍ㄤ㹁ꆀ涸餘靶կ 

Q-TOF 涸餘靶ⴔ區⽀⯋⺫䭍 Q1 㔋匧勍ծQ2 焥中寑ծ吗鳕鷳Ꞥ⟄⿺ TOF ⴔ區⽀⯋姻❜⸈鸟⽀⯋ծ굷
遤盗ծ导㼘㐼㕃 2鵯❈絆⟝涸⼸ず⡲欽⚹㹊梡넞佪ⲥ烁涸餘靶ⴔ區䲿⣘✫㗏㹊涸㛇炄կ 

       
㕃 1.㔋匧勍-굷遤傞ꢂ넞ⴔ鳹餘靶⟉ 㕃 2. Q-TOF 餘靶ⰻ鿈絕匬 

Q-TOF 涸䊨⡲⾲锐Ⱖ㹊熊剣馰΍ ⯓㼜䖉ⴔ區呋ㅷ鲮⻊⚹猌㶩⛲㽠僽䌄副姻歏䧴餏歏Ύ 鵯❈猌
㶩鸑鵂 Q1 㔋匧勍⿡鵳遤癃鷥ㄤⴔ猌Ώ 癃鷥た涸猌㶩鄄⸈鸟岤Ⰶⵌた畮굷遤盗务ΐ 㖈굷遤盗务猌
㶩⟄넞鸟굷遤罜㸐又굷遤涸傞ꢂ⠔鄄崵ꆀկ鵯⚡傞ꢂㄤ猌㶩涸餘ꆀ剣Ⱒ餘ꆀ鳅鲽涸猌㶩⠔굷遤䖤刿䘯
罜餘ꆀ鳅ꅾ涸猌㶩ⴭ꨽銳刿Ɤ涸傞ꢂ䩞腊ⵌ鴪唬崵㐼կΑ 鸑鵂崵ꆀ猌㶩ⵌ鴪唬崵㐼涸傞ꢂㄤ猌㶩⥌尼䔂䏞
Q-TOF 〳⟄欰䧭餘靶㕃勻蜦䖤剣Ⱒ⻊㷖暟餘涸餘ꆀ⥌䜂կ鸑鵂ⴔ區鵯❈侨研䧮又〳⟄䲀崵ⴀⴔ㶩涸絆
䧭ծ絕匬ㄤ餘ꆀ欨荛〳⟄唬崵ⴀ䗎ꆀ涸勇餘կ 

䨾⟄굷遤傞ꢂ馊Ɤ⟉㐼涸ⴔ鳹腊⸂馊㥩կ梡㖈㢴⢪欽导㼘䒭굷遤傞ꢂ餘靶⽰䌄歏猌㶩⯓굷遤♧媯傞
ꢂたⱄ絑导㼘㐼涸导㼘猌㶩靈㣢굷遤鵯呋㽠〳⟄㖈湱ず⡤獤♴㼆⟉㐼❡欰㣐䌴䏞涸䲿넞✫կ 

1.2 Q-TOF 䮋䧶♸瑲灶 
鵛䎃勻吗絡 Q-TOF ꬗⚰满霽㢴䮋䧶㥵呢烁⥂刿㢴猌㶩넞佪鵳Ⰶ TOF㥵呢㖈割䰀㣟⾝併䏞涸⵸䲿

♴䲿⼮ⴔ鳹桧㥵呢⥂霆餘ꆀ礵䏞涸珘㹁䚍「ꣳ✵ Q-TOF 鳅Ɤ涸姻餏匧䚍ⴗ䰃傞ꢂ㥵呢䲿넞ⴔ區佪桧
⟄⿺㥵呢㹊梡⟉㐼絶䫡涸皍⤑ 

ꛏ㼆副鶣 Q-TOF 剒䌢麁ⵌ涸꡼곿2018 䎃䀙峸䲀ⴀ痦♧去㔋匧勍-굷遤傞ꢂ餘靶⟉ LCMS-9030䒁
絯✫㖈♲ꅾ㔋匧勍餘靶㛇炄副涸 UFMS 䪮助暵挿䎇♸ TOF 倝䪮助模繠絕ざկ2022 䎃䀙峸⿶〄䋒倝♧去
넞ⴔ鳹巊餘翫欽⟉ LCMS-9050䎇㖈䚍腊倰꬗ⱄ妃瑲灶割➑䲿넞✫ⴔ鳹桧ㄤꅷ꧋鸟䏞刿⧩䖤獦饎涸僽
瑲灶✫姻餏匧ⴗ䰃涸ꣳⵖ溫姻㹊梡✫넞ⴔ鳹餘靶涸姻餏匧ず傞ꅷ꧋⚂匧䚍ⴗ䰃傞ꢂ綫瀊荛 0.5 sկ 
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㕃 3. Q-TOF 䚍腊瑲灶ˋˋ礵渤宠礵䲿⼮㢴고䭷叻 

䮋䧶 1Ղ㥵呢⥂霆刿㢴猌㶩刿넞佪㖑鵳Ⰶ TOF 务䲿⼮⾝併䏞 
ꛏ㼆 Q-TOF 麁ⵌ涸䮋䧶㢴猫⴯倝䪮助⛲㖈割倗〄㾝⟄忘駈㹊낉罏㼆馄䘯鸟餘靶UFMS涸꨽宠կ

齡⛎痦♧⚡銳鍒Ɀ涸꡼곿僽㥵呢⥂霆刿㢴猌㶩刿넞佪㖑鵳Ⰶ TOF 务ャ⚹✫鍒Ɀ鵯⚡꡼곿灇〄➃プ䒓
〄✫㢴猫倝䪮助⚺銳⺫ゎ⵸畮猌㶩吗鳕禹絡ㄤた畮 TOF ⚙鿈ⴔկ 

껷⯓䀙峸 Q-TOF ⵸畮吗䪬✫⚮翫餘靶 LCMS-8060 涸猌㶩彂ㄤ猌㶩吗鳕禹絡⣜搬ꅷ欽鳇⸔⸈掚㘗猌
㶩彂鸑鵂 DL膴很⵫盗ծUF-QarrayծUF-Lens 㔋匧勍ㄤ UFsweeper III 焥中寑瘝⽀⯋腊㢿㼜猌㶩刿
넞佪㖑㼋Ⰶ TOF 餘ꆀⴔ區㐼⽀⯋կ 

 
㕃 4. LCMS-8060 暵蒀䪮助涸䒁欽-䲿⼮⾝併䏞 

〥㢪TOF 鿈ⴔꅷ欽✫ UF-accumulationTM 猌㶩稡獤䪮助鸑鵂㖈焥中寑务稡獤猌㶩⢪焥中㹔涸猌
㶩ꅺ佞♸姻❜⸈鸟㐼涸猌㶩〄㼘ず姿勻䲿넞猌㶩ⵄ欽桧㕃 5aFunnel MCP 唬崵㐼ꅷ欽倝㘗怩修朐䗎
鸑麤匣霃雦㟞㣐䒓〡꬗獤㼜猌㶩ⵄ欽桧➢ 60%䲿⼮荛 90%䲿⼮⾝併䏞㕃 5bկ 

 
㕃 5. TOF ⴯倝䪮助-䲿⼮⾝併䏞a. UF-accumulationTM 猌㶩稡獤; b. Funnel MCP 唬崵㐼 

䮋䧶 2ˋˋ㖈割䰀㣟⾝併䏞涸⵸䲿♴㥵呢䲿⼮ⴔ鳹桧 
㖈 Q-TOF 务넞ⴔ鳹桧ㄤ넞⾝併䏞鸑䌢鄄雩⚹僽湱匹ⵖ紨涸暵䚍㽠㥵ず됎ㄤ擔䱍⚙罏ꦼ⟄Ⱟ䖤կ

姻❜⸈鸟㐼涸猌㶩〄㼘鿈ⴔ⢪欽✫넞劼唒䔂䏞涸叹呔朐歏匧㕃 6a鵯僽⢪欽䀙峸⚁剣涸礵㺙⸈䊨䪮助ⵖ
鸣涸կ⽰⤑㖈姻❜⸈鸟㐼涸넞䲿》㖞♴UFgratingTM 䪮助⥂霆✫歏匧割⠔」䕎涸ず傞蜦䖤넞ⴔ鳹桧կ 
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TOF 导㼘㐼鿈ⴔⴭꅷ欽✫ iRefTOFTM 䪮助㕃 6b歋✵Ⱖ⚁剣涸歏匧䕎朐㸐䲿⣘✫♧⚡锐䟝涸歏⡙
ⴔ䋒Ⱖ腊ꆀ佐侈玐䏞넞✵⟄䖃涸 TOF 导㼘㐼ず傞剒㣐ꣳ䏞㖑Ⲹ㼱猌㶩굷遤鵂玐务涸的侔ㄤ猌㶩导㼘鵂
玐务涸鲪鶺侔㼘կ㖈⥂霆⾝併䏞涸⵸䲿♴㖈导㼘⼓㚖⥝姻猌㶩涸騟䖈⢪割ず腊ꆀず♧餘蚚嫱涸猌㶩㽴〳
腊ず姿ⵌ鴪唬崵㐼蜦䖤넞ⴔ鳹桧կ 

 
㕃 6. TOF ⴯倝䪮助-䲿⼮ⴔ鳹桧a. UFgratingTM 넞㖞猌㶩䲿》䪮助; b. iRefTOFTM 导㼘㖞䪮助 

䮋䧶 3ˋˋ㥵呢⥂霆餘ꆀ礵䏞涸珘㹁䚍? 
굷遤盗⛲㺂僒「梠㞯庛䏞」⻊涸䕧ㆇ⠔㼋荝餘ꆀ礵䏞涸珘㹁䚍割⢕կ⚹✫鍒Ɀ鵯⚡꡼곿灇〄➃プ

䒓〄✫ⲥ烁䱽ⵖ굷遤盗庛䏞涸 UF-FlightTubeTM 䪮助〳䫈ⵖ歋㹊낉㹔庛䏞」⻊㼋荝涸餘ꆀ」⻊⚂偽꨽
곸籖吥ⲥկ㹊낉➃プ㖈ず♧㣔ⰻ梠㞯庛䏞䚉鸟」⻊涸䞔ⲃ♴㼆 8 猫䫒欰稇鵳遤鵶絯ⴔ區餘ꆀ霴䊵㖲㖈
锐雿⧩涸±2 ppm ⟄ⰻկ鵯呋䧮又㽠〳⟄蜦䖤刿⸈珘㹁ㄤⲥ烁涸餘靶絕卓✫կ 

 
㕃 7. 䚉鸟梠㞯庛䏞」⻊♴涸餘ꆀ侨珘㹁䚍崵霚絕卓ⴔ㶩ꆀ150~1200 Da 

䮋䧶 4ˋˋ「ꣳ✵鳅Ɤ涸姻餏匧䚍ⴗ䰃傞ꢂ㥵呢䲿넞ⴔ區佪桧 
姻猌㶩ㄤ餏猌㶩垷䒭ⴗ䰃傞굷遤盗歏⾓⠔〄欰鵶絯」⻊湬荛鴪ⵌ湡叻⧩կ㥵卓㖈歏⾓鴪ⵌ湡叻⧩⵸

㽠鵳遤ⴔ區ⴭ⠔❡欰餘ꆀ霴䊵կ㔔姼匧䚍ⴗ䰃傞㶸㖈珘㹁⻊涸瘝䖉傞ꢂկ吗絡 Q-TOF ⟉㐼瘝䖉珘㹁꨽
銳♧㹁傞ꢂ㔔姼ꦼ⟄㹊梡姻猌㶩ㄤ餏猌㶩ず傞ⴔ區կ 

LCMS-9050 ⢪ 欽 㛇 ✵ 䀙 峸 ⚁ 剣 歏 孞 䪮 助 䒓 〄 涸 넞 鸟 ⻊ 넞 ⾓ 歏 彂 ㄤ 杝 ⴯ 涸 匧 䚍 ⴗ 䰃 皾 岁 UF-
StabilizationTM䭆剣馄珘㹁涸䘯鸟匧䚍ⴗ䰃⸆腊կ姻餏匧䚍䘯鸟ⴗ䰃垷䒭♴⛲〳儑爙ⴀ珘㹁涸餘ꆀ礵䏞
㔔罜〳㹊梡姻餏猌㶩ず傞ⴔ區〳 蒜溁 1/2 涸ⴔ區傞ꢂծ呋ㅷ⿺霚⵫欽ꆀ䎇⚂Ⲹ㼱餘靶 1/2 涸ⴔ區餏䬐կ
鳕ⴀ侨研⛲Ⰼ鿈宨䚪㖈♧口俒⟝务倰⤑嫱鳅姻餏猌㶩涸ⴔ區絕卓կ灇〄➃プ㖈㹊꣢鵘遤涸㹊낉㹔梠㞯♴
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ꅷ欽姻餏猌㶩ⴗ䰃垷䒭㼆 9 猫䫒欰稇䧭ⴔ鵳遤鵶絯ⴔ區餘ꆀ霴䊵㖲㖈锐雿⧩涸±3 ppm ⟄ⰻ㕃 8կ 

 
㕃 8. 䘯鸟姻餏猌㶩ⴗ䰃垷䒭♴涸餘ꆀ侨珘㹁䚍崵霚絕卓ⴔ㶩ꆀ150~1200 Da 

䮋䧶 5ˋˋ㥵呢㹊梡⟉㐼絶䫡涸皍⤑? 
⟉㐼絶䫡涸皍⤑♸や⛲僽㹊낉➃プ䗳곢罌贊涸ꅾ銳㔔稇կ♸Ⱖ➭㔋匧勍⟉㐼湱ずQ-TOF ⛲僽叻ꂁ ESI

猌㶩彂〳鷥ꂁ APCI 䧴 DUIS 猌㶩彂⚂嫦碫猌㶩彂鿪ꅷ欽偽絁綈ծ偽盗騟霃雦〳鲽匠㖈割ず猌㶩彂⛓
ꢂ䘯鸟ⴗ䰃偽꨽䊨Ⱘ⽰〳刿䰃猌㶩彂կ皍⤑涸霃雦鵮⡤梡㖈刿䰃 DL 盗傞偽꨽⽸溫瑟䎇〳䘯鸟刿䰃 ESI
㌂ꛏ➢罜⚹⟉㐼䲿⣘刿㢴鵘遤傞ꢂㄤ〳欽䚍կ〥㢪猌㶩彂㢅ꂁ剣⚺ⶰ⚙⚡䱹〡⚺䱹〡欽✵傈䌢ⴔ區
杝用✵⚺䱹〡⛓㢪涸鳇⸔䱹〡欽✵靈靕偽꨽ⴗ䰃崨騟䎇⚂♸呋ㅷ崨騟ⴔ䒓⟄⯝「ⵌ❜⿸寓群涸䕧ㆇ㕃
9կ 

 
㕃 9. 靈霚鲽匠偽餏䬐 

  

㕃 10. LCMS-9050 ⴯倝霃雦♧錢 
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1.3 Q-TOF 侨研ⴔ區鲱⟝➝絏 
1.3.1 Insight Explore 㢴侨研㹁䚍㹁ꆀⴔ區鲱⟝ 

㖈侨研㢅锐䊨⡲务LabSolutions InsightTM Explore 鲱⟝䲿⣘✫湬錜ծ⸆腊룅Ⰼ涸㹁ꆀ梠㞯䎇Ⱘ剣儑
衼涸㹁䚍㟞䔂⸆腊կⵄ欽 Formula Predictor ⴔ㶩䒭곫崵⸆腊〳⟄湬䱹儑爙餘靶油涸ⴔ㶩䒭곫崵⥌䜂⿺♸
锐雿㕃靶⼐ꂁ䞔ⲃ㕃 11䎇⚂〳⟄鸑鵂ⰻ縨唬程璬〡湬䱹㖈絁唬程侨研䎽㥵 PubChem 瘝蜦䖤劢濼
暟〳腊涸絕匬䒭Assign 鷥고剣 MS2 烱晙猌㶩絕匬䔱㾩⸆腊⼐ꂁ礵ⲥ㹁䚍偽꨽叻ⲥ暟餘⽰〳䘯鸟㹁䚍
癃叅㢴猫⻊ざ暟絕ざ LabSolutions MSn 餘靶䎽⸆腊䘯鸟匬䒊餘靶侨研䎽割➑䲿넞✫癃叅佪桧ㄤⲥ烁
桧鵮㣐㣐綫瀊✫ⴔ區傞ꢂ姼㢪鵮䲿⣘✫㢴歏蚚油鍒⽷獤⸆腊կ 

 
㕃 11. Insight Explore 鲱⟝涸ⴔ㶩䒭곫崵⸆腊Formula Predictor 

 
㕃 12. Insight Explore 鲱⟝涸 MS2 烱晙猌㶩絕匬䔱㾩Assign ⸆腊 

1.3.2 Ⱖ➭侨研㢅锐鲱⟝⿺侨研䎽 
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邍 1. 侨研㢅锐湱Ⱒ鲱⟝宨䚪⥌䜂 

䎾欽倰ぢ 絈ⴔ곭㚖 侨研㢅锐 湱Ⱒ鲱⟝ 㹊梡⸆腊 侨研銳宠 

㼭ⴔ㶩ꊹ㹁 

湡叻勇餘ꊹ㹁 
MS1 侨研곫崵 

MS2 侨研烁霆 

Insight Explore 侨研䎽唬程絕匬烁雩 湬䱹䩧䒓 

ACD MS Manager 侨研䎽唬程絕匬烁雩 湬䱹䩧䒓 

劢濼暟癃叅 
MS1 侨研䲿》幡⽀ 
MS1 䭷㹁 m/z 곫崵 

MS2 侨研烁霆 
Insight Explore 侨研䎽唬程絕匬烁雩 湬䱹䩧䒓 

㣐ⴔ㶩ꊹ㹁 

跗涯邍䖄 蜦䖤⚪㺢涸 MS2 烱晙⥌䜂 Protein Metrics 
跗涯/㢴胂霋ⵆ胂㕃ծ⥝껑/䒗餘

⡤ⴔ區 
湬䱹䩧䒓 

劢濼跗涯ꊹ㹁 
蜦䖤㽴〳腊㢴涸 MS2 侨研呏研 MS2

⥌䜂鵳遤靶䎽唬程 
Mascot 侨研䎽唬程胂㕃ⴔ區 鲮䰃䧭.mzML 呔䒭 

鍒⽷獤 MS1 侨研⽰〳 Insight Explore CSD 㢴歏蚚鍒⽷獤蜦䖤ⴔ㶩ꆀ⥌䜂 湬䱹䩧䒓 

蚋暟去靧 
蚋暟去靧暟ꊹ㹁⿺

去靧絆㷖 
MS1 ⚺䧭ⴔ䊵䒗ⴔ區 

MS2 絕匬烁霆 

Signpost MS 油䲿》ծ油㼆룅⿺皍⽀涸絡雦ⴔ區 湬䱹䩧䒓 

MS DIAL 油㼆룅絡雦ⴔ區去靧暟䎽唬程 湬䱹䩧䒓 

MetaboAnalyst 
鸑騟ⴔ區絡雦ⴔ區劢濼暟癃

叅去靧暟䎽唬程 
鲮䰃䧭.csv 呔䒭 

SIMCA-P 絆㷖絡雦ⴔ區 鲮䰃䧭.csv 呔䒭 
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邍 2. 侨研䎽宨䚪⥌䜂 

ぜ獦 皍銳霹僈 佅䭯唬程倰䒭 Ꝇ䱹㖑㖧 

岁⼕嫫暟넞ⴔ鳹餘靶侨
研䎽 

Ⱏ⺫ゎ 902 猫嫫暟碫暟餘涸✳紩餘靶㕃⟄⿺⻊ざ暟ぐ碫⥌䜂絕匬䒭ծ务
薉俒ぜծCAS 尼ծⴔ㶩䒭ծ⸈ざ猌㶩ㄤ焥中腊ꆀ瘝 

MS/MS 侨研 䀙峸㖈㈒ 

ⱚ蚋ծⰰ蚋넞ⴔ鳹餘靶
侨研䎽 

Ⱏ⺫ゎ 902 猫ⱚ蚋ծⰰ蚋碫暟餘涸✳紩餘靶㕃⟄⿺⻊ざ暟ぐ碫⥌䜂絕匬
䒭ծ务薉俒ぜծCAS 尼ծⴔ㶩䒭ծ⸈ざ猌㶩ㄤ焥中腊ꆀ瘝 

MS/MS 侨研 䀙峸㖈㈒ 

䫒欰稇勇餘侨㶶⻊叻ⲥ
ㅷ侨研䎽 

Ⱏ⺫ゎ 18 ⚡䫒欰稇ㅷ猫ծ182 ⚡勇餘叻ⲥㅷծ54 猫翸ざ暟絕匬䎇㛇✵
䀙峸넞ⴔ鳹餘靶⟉鵳遤 ESI 姻/餏⿽垷䒭ծ㢴焥中腊ꆀ涸✳紩餘靶㕃ꅷ꧋

勇餘絕匬⥌䜂ㄤշ务㕂蚋Ⱙո崨⸓湱勵⟝♴涸⥂殆傞ꢂ㼆䎾 
MS/MS 侨研 䀙峸㖈㈒ 

HMDB 
⯝餩➃碫去靧暟侨研䎽⺫ゎ➃⡤㼭ⴔ㶩去靧暟紨 114006 ⚡2280 猫蚋
暟ㄤ蚋暟去靧❡暟3670 猫䌢錛嫫稇ㄤ梠㞯寓群暟25000 猫➃碫去靧ㄤ

氬氻鸀䖈涸鸀䖈㕃28000 猫굹暟䧭ⴔㄤ굹ㅷ幑⸈⵫ 
ⴔ㶩䒭 https://hmdb.ca/ 

ChemSpider ⯝餩㖈絁侨研䎽僽劢濼暟絕匬ꊹ㹁⢪欽剒⚹䎛岌涸侨研䎽⛓♧ ⴔ㶩䒭 http://www.chemspider.com/ 

MetFrag 
⯝餩㖈絁唬程䊨Ⱘ佅䭯 PubChemծKEGGծChemSpiderծHMDBծ

LipidMaps 瘝侨研䎽 
ⴔ㶩䒭ⲥ烁 m/z✳紩

㕃靶 
https://msbi.ipb-halle.de/MetFrag-

deNBI/ 

METLIN 
⯝餩去靧絆㷖侨研䎽湡⵸溶⺫ゎ馄鵂 431000 ⚡去靧暟叻ⲥㅷ⿺Ⱖ✳紩

餘靶㕃Q-TOF 
ⴔ㶩䒭ⲥ烁 m/z✳紩

㕃靶 
https://metlin.scripps.edu/ 



10 

痦 2 畎 Q-TOF 㖈蚋暟ⴔ區⚥涸䎾欽 

㖈梡去倝蚋䒓〄鵂玐务倝⻊ざ暟侨ꆀ鴽鸟㟞⸈➃又㼆蚋暟餘ꆀ銳宠割倗䲿넞吗絡
涸ⴔ區倰岁溶絑割腊忘駈꨽銳կ㥵卓ꅷ欽吗絡靶㷖䩛媯㥵紤㢪ծ稘㢪⯕靶ծ呍煂Ⱏ䮷靶勻ꊹ
㹁勇餘ⴔ㶩絕匬鵯⚡鵂玐籖椫撑勇ծ餩傞ծ呋ㅷ嶊署ꆀ㣐⚂㼆䗎ꆀ勇餘涸ⴔ區ꊹ㹁剣♧㹁
ꦼ䏞կ㔔姼ⴔ區䊨⡲罏涸♧⚡ꅾ銳⟣⸉僽䒊用⾝併ծ〳ꬑ涸ⴔ區倰岁勻㹁䚍䧴㹁ꆀⴔ區崵
㹁撑勇呋ㅷ务涸䗎ꆀ勇餘կ 

㖈蚋暟ⴔ區곭㚖넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶HPLC-QTOF-MS䪮助㖈㹁䚍ծ
㹁ꆀⴔ區倰꬗Ⱘ剣僈儑⠏⸷鳅㥩㖑鷓䎾✫梡去蚋暟灇瑕㼆荈⸓⻊ծ넞鸑ꆀⴔ區倰岁涸꨽宠
溶䧭⚹蚋暟勇餘絕匬灇瑕鵯♧梡去蚋㷖⵸屠곭㚖务剒䔂剣⸂涸ⴔ區䊨Ⱘ⛓♧կ 

⟄蚋暟勇餘ꊹ㹁⚹⢾♴㕃㾝爙✫劢濼暟ꊹ㹁涸㛇劥䙼騟΍ ⵄ欽♧紩餘靶侨研곫崵
〳腊ⴔ㶩䒭Ύ 呏研✳紩餘靶侨研䲀崵〳腊絕匬䒭Ώ 㼆✳紩烱晙鵳遤絕匬䔱㾩䖤ⵌ⦫
鷥⻊ざ暟ΐ 叻ⲥㅷ嫱㼆⥂殆傞ꢂծ猌㶩⚪䏞嫱瘝낉霆絕匬僽や姻烁կ 

 

 

㕃 1. 劢濼暟ꊹ㹁㛇劥䙼騟 㕃 2. LabSolutions InsighTM Explore 鲱⟝暵挿 

姼㢪㼆ꬋ岁幑⸈暟餘涸㹁䚍䘯癃⛲僽 Q-TOF 䪮助涸♧㣐⠏⸷կ鸑鵂 Insight Explore
鲱⟝ⴔ區罏腊㢿䘯鸟ⲥ烁㖑鵳遤ꬋ岁幑⸈暟涸癃叅կⴔ區罏⦶⸔霪鲱⟝腊㢿鵳遤넞ⴔ鳹桧
涸唬崵䎇鸑鵂⼐ꂁ礵烁涸㹁䚍䭷叻䲿⣘〳ꬑ涸絕卓կ鵯剣⸔✵꣈姺ꬋ岁暟餘鵳Ⰶ⻊㥿ㅷ
䧴⥂⨴ㅷ务⥂䫡嶊餩罏⯝「悶㖈굥ꤗկ 

劥畎㖈姼㼆霪䪮助㖈蚋暟勇餘㹁䚍ⴔ區ծ务蚋暵䖄䧭ⴔ涸넞ⴔ鳹餘靶ⴔ區ծ⻊㥿ㅷ⿺⥂
⨴ㅷ务ꬋ岁暟餘涸䘯癃瘝鵳遤➝絏կ 
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LCMS-9030 ꊹ㹁尪♨腂ꃫ叻ⲥㅷ⚥勇餘 

䶰 銳劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶LCMS-9030䒊用✫♧猫䘯鸟ծⲥ烁ꊹⵆꊹ㹁
尪♨腂ꃫ叻ⲥㅷ务勇餘涸倰岁կ䒊用✫尪♨腂ꃫ叻ⲥㅷ涸巊湱蒀靶ⴔ猌勵⟝⿺餘靶唬崵勵⟝㼆叻ⲥㅷ鵳
遤ⴔ區䚪絕Ⱖ✳紩烱晙⥌䜂絕ざ⢪欽 LabSolutions Insight Explore 鲱⟝呏研蜦䖤涸ぐ絆ⴔ♧紩ㄤ✳
紩넞ⴔ鳹餘靶⥌䜂㼆嫱叻ⲥㅷ烱鄬暵䖄䎇⿬罌俒柄㼆⚺銳蒀靶油鵳遤䭷雩Ⱏꊹⵆ✫♲⚡勇餘կ灇瑕絕
卓邍僈⢪欽䀙峸넞ⴔ鳹桧ծ넞餘ꆀⲥ烁䏞涸巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶〳䘯鸟㹊梡叻ⲥㅷ务勇餘涸
㹁䚍ⴔ區⚹尪♨腂ꃫ叻ⲥㅷ餘ꆀ䱽ⵖ䲿⣘〳ꬑ涸⣜研կ 

Ⱒꝶ霒巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 尪♨腂ꃫ叻ⲥㅷ 勇餘  
 

尪♨腂ꃫSalbutamol僽♧猫瀊佪β2 胄副艑
稇「⡤慨⸓⵫幑⸈䗎ꆀ尪♨腂ꃫ✵暨殌껓俱ⰻ〳
㟞⸈暨殌涸洄聘ꆀկ➃㖈굹欽尪♨腂ꃫゎꆀ鳅넞涸
⸓暟絆絉た㼜❡欰割葻导䎾㼆魧⡤⨴䐀鸣䧭ꅾ㣐⽭
㹲կ⚹㹊梡聘ⵖㅷ务尪♨腂ꃫゎꆀ剣佪港崵蚋暟
叻ⲥ暟餘㽍⚹ꅾ銳⚂唬崵絕卓涸ⲥ烁䚍湬䱹》Ɀ
✵ⴔ區傞䨾欽尪♨腂ꃫ叻ⲥ暟餘紱䏞涸넞⡛կ姼㢪
叻ⲥ暟餘鵮䎛岌欽✵吥ⲥ⟉㐼ծ霉⟟崵霚倰岁⿺⚹
勞俱餻⧩瘝倰꬗կ勇餘猫碫ծ勇餘ゎꆀㄤ叻ⲥㅷ紱
䏞割㢿㼜⚚ꅾ䕧ㆇⴔ區絕卓涸ⲥ烁䚍侨研涸彷彂
䚍կ湡⵸尪♨腂ꃫ㖈欰❡ㄤ餞㶸鵂玐务⠔❡欰㢴猫
絕匬碫⡃暟湬䱹䕧ㆇ❡ㅷ餘ꆀկ  

⚹✫⸈䔂㼆尪♨腂ꃫ叻ⲥㅷ涸餘ꆀ䱽ⵖ劥俒
⢪欽䀙峸넞ⴔ鳹巊餘翫欽⟉ LCMS-9030ⵄ欽Ⱖ넞
餘ꆀⲥ烁䏞ず傞絕ざ⢪欽 LabSolutions Insight 
Explore 鲱⟝넞佪ծⲥ烁㖑ꊹⵆ尪♨腂ꃫ叻ⲥㅷ务
涸勇餘䎇䚪絕湱Ⱒ⻊ざ暟餘靶鄬鍒錞䖒⚹➚た
尪♨腂ꃫ紱ㅷ叻ⲥ暟餘涸餘ꆀ䱽ⵖ䲿⣘✫⿬罌կ 

OH

OH

H
N

OH

 
 

㕃 1. 尪♨腂ꃫ⻊㷖絕匬䒭 
 

 

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⟉ꂁ㖈絁崨騟ⴗ䰃ꢎկⰨ⡤ꂁ縨⺫䭍 LC-30AD
×2鳕巊岹DGU-20A5R㖈絁膴孞劼SIL-30AC荈⸓鵳呋㐼CTO-20AC叙庛盲SPD-M20A✳
匧盗꣋⴩唬崵㐼CBM-20Alite禹絡䱽ⵖ㐼LCMS-9030 㔋匧勍굷遤傞ꢂ餘靶⟉LabSolutions Ver. 5.97
蒀靶䊨⡲畀LabSolutions Insight Explore Ver. 3.7 侨研㢅锐鲱⟝կ 

1.2 霚⵫ 
尪♨腂ꃫ叻ⲥㅷ(务㕂雦ꆀꤎ⻊㷖䨾䲿⣘)MS 紩⛩臟ծ歌ꃑㄤ歌ꃑꜽ⚹蒀靶紩宐⚹馄紱宐劼ⵖ㢊䨾䖤կ 

1.3 呋ㅷⵖ㢊 
》叻ⲥㅷ 10.0 mg縨✵ 10 mL 㺂ꆀ櫕务⸈Ⰶ宐獺ꅺ荛ⵠ䏞䎇馄㡮很鍒䶔⺣⽰䖤 1 mg/mL ⪰㢊巊կ 
 
 



12 

1.4 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀 靶 叙 Shim-pack XR-ODS III 150 mm×2.0 mmI.D., 2.2 μmP/N: 228-59910-91 
崨 ⸓ 湱 A 湱-宐+10 mM 歌ꃑꜽ宐很巊+0.1%歌ꃑB 湱-⛩臟 
崨 鸟 0.3 mL/min 唬 崵 岚 Ɤ 220 nm 
鵳 呋 ⡤ 獤 25 μL 峤 膴 倰 䒭 唑䏞峤膴峤膴玐䎸錛邍 1 
叙 庛 40˫   

邍 1. 唑䏞峤膴玐䎸 

Time (min) Module Command Value 

0.01 岹 B.Conc 3 
1 岹 B.Conc 3 
6 岹 B.Conc 15 

8.5 岹 B.Conc 30 
9.5 岹 B.Conc 30 

9.51 岹 B.Conc 90 
10.5 岹 B.Conc 90 

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 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 m/z 100-500 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 m/z 80-500 
F C V ꢎ 4.500-5.600 min ⴗⰆ䏑巊 焥 中 腊 ꆀ 38±17 V 

 

2. 絕卓♸雭雿 
尪♨腂ꃫ叻ⲥㅷ涸 LC-UV 㕃务㕃 21 尼油⚹尪♨腂ꃫ叻ⲥㅷ⚺油⥂殆傞ꢂ⚹ 4.523 min, 2ծ3ծ

4 尼油⚹勇餘㼆䎾涸⥂殆傞ꢂⴔⵆ⚹ 6.069ծ7.976ծ8.254 minկ鵯 4 ⚡油㖲Ⱘ剣鳅㥩涸 ESI+ㆇ䎾〳蜦
䖤♧紩ㄤ✳紩餘靶㕃կ 

 
㕃 2. 尪♨腂ꃫ叻ⲥㅷ涸 LC-UV 㕃 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0min

0

50

100

150

200

250

mAU
220nm,4nm 1

2

3
4
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껷⯓㼆尪♨腂ꃫ⚺油鵳遤ⴔ區欽 LabSolutions Insight Explore 鲱⟝㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞
烱晙鵳遤絕匬鍒區䎇䚪絕Ⱖ✳紩鄬鍒錞䖒Ⱖ妃絕ざ⢪欽 LabSolutions Insight Explore 鲱⟝呏研蜦䖤涸
ぐ絆ⴔ♧紩ㄤ✳紩넞ⴔ鳹餘靶⥌䜂㼆嫱尪♨腂ꃫ叻ⲥㅷ涸烱鄬暵䖄䎇⿬罌妍崍蚋Ⱙꊹⵆ✫〥㢪 3 ⚡
⻊ざ暟絛ⴀ✫〳腊涸絕匬䒭ㄤ⻊㷖䒭⟄⿺✳紩烱晙⥌䜂կ 

2.1 尪♨腂ꃫ⚺䂽餘靶錞䖒灇瑕 

歋尪♨腂ꃫ涸♧紩餘靶㕃蜦䖤[M+H]+油⥌䜂⚹ 240.1598♸锐雿餘呍嫱霴䊵⚹ 1.67 ppm㥵邍 2 䨾
爙կ㕃 3 ⚹Ⱖ䲿》猌㶩崨㕃կ⢪欽 LabSolutions Insight Explore 㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞烱晙鵳遤絕
匬鍒區爙⢾㥵㕃 4尪♨腂ꃫ涸✳紩餘靶烱晙絕匬䔱㾩㥵㕃 5 䨾爙կ 

 
㕃 3. 尪♨腂ꃫ叻ⲥㅷ䲿》猌㶩崨㕃 

 
㕃 4. LabSolutions Insight Explore 䔱㾩✳紩넞ⴔ鳹餘靶㕃넞⚪䏞烱晙 



14 

 
㕃 5. 尪♨腂ꃫ✳紩餘靶烱晙⥌䜂 

邍 2. 尪♨腂ꃫ蒀靶餘靶⥌䜂宨䚪邍 
No. ⻊ざ暟ぜ獦 ⥂殆傞ꢂ/min ⴔ㶩䒭 锐雿 m/z 㹊꣢ m/z 餘ꆀ⨊䊵/ppm 烱晙 m/z 

1 尪♨腂ꃫ 4.523 C13H21NO3 240.1594 240.1598 1.67 
222.1489 
166.0863 
148.0757 

2.2 勇餘 1 絕匬ꊹ㹁 

勇餘 1 涸♧紩餘靶㕃㥵㕃 6 䨾爙կMS1 餘靶㕃絑 Formula predictor 곫崵䖤ⵌⴔ㶩䒭⚹ C13H19NO4 
[M+H]+油⚹ 254.1391錛㕃 7կ♸尪♨腂ꃫ湱嫱㢴✫♧⚡ O㼱✫⚙⚡ H䲀崵尪♨腂ꃫ涸掬㛇鄄孻⻊⚹
纝㛇կMS2 餘靶㕃务〳錛歋 236 ⵌ 180 涸暵䖄烱晙䲀崵Ⱖ⚗㣟✫ C4H8, 邍僈Ⱖ絕匬务〳腊ゎ剣䒗⚋㛇》
去㛇Ⱖ孻⻊〳腊割⠔〄欰㖈䒗⚋㛇㸽腊㔙կ歋 162 ㄤ 134 涸暵䖄烱晙䲀崵Ⱖ⚗㣟✫ CO, ⚂絕匬务➠ゎ剣
N ⯋稇邍僈Ⱖ孻⻊僽〄欰㖈♸薅梠湱鵶䱹涸掬㛇副կ勇餘 1 〳腊涸絕匬䒭錛㕃 8կ叅ꢓ俒柄姼絕匬劢錛
䫣麤⚹倝〄梡勇餘կ 

⢪欽 LabSolutions Insight Explore 鲱⟝㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞烱晙鵳遤絕匬鍒區錛㕃 9կ 

 
㕃 6. 勇餘 1 ♧紩넞ⴔ鳹餘靶㕃

125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0 325.0 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

240.1600

254.1391

222.1492 295.2387
311.2336148.0757 277.2284180.0658 331.2146219.1746130.0651

357.2391
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㕃 7. Formula predictor 곫崵勇餘 1 ⴔ㶩䒭 

OH

O

H
N

OH

HO  
㕃 8. 勇餘 1 〳腊涸⻊㷖絕匬䒭 

 
㕃 9. 勇餘 1 ✳紩餘靶烱晙⥌䜂 

2.3 勇餘 2 絕匬ꊹ㹁 

勇餘2涸♧紩餘靶㕃㥵㕃10䨾爙կMS1餘靶㕃絑Formula predictor곫崵䖤ⵌⴔ㶩䒭⚹C26H40N2O5 
[M+H]+油⚹461.3016錛㕃11կ♸尪♨腂ꃫⴔ㶩䒭 C13H21NO3 湱嫱䲀倗〳腊⚹尪♨腂ꃫ✳翸⡤膴宐た䕎
䧭〳腊涸絕匬䒭錛㕃12կ䲀倗Ⱖ⚹շ妍崍蚋Ⱙո勇餘Fկ 

⢪欽LabSolutions Insight Explore鲱⟝㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞烱晙鵳遤絕匬鍒區錛㕃13կ 

 
㕃10. 勇餘2涸♧紩넞ⴔ鳹餘靶㕃 

150 200 250 300 350 400 450 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50
Inten.(x100,000)

461.3016

231.1541

240.1598

328.2121 497.2786
405.2389148.0760 443.2911 483.2833194.1171 310.2018268.1545 344.2280
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㕃 11. Formula predictor 곫崵勇餘 2 ⴔ㶩䒭 

N
H

OH

OH

O

HO

H
N

OH

 
㕃 12. 勇餘 2 〳腊涸⻊㷖絕匬䒭 

 
㕃13. 勇餘2✳紩餘靶烱晙⥌䜂 

2.4 勇餘 3 絕匬ꊹ㹁 

勇餘3涸♧紩餘靶㕃㥵㕃14䨾爙կ勇餘3涸MS1餘靶㕃务m/z 238.1441絑Formula Predictor礵烁ⴔ㶩
䒭곫崵鲱⟝䲀崵Ⱖⴔ㶩䒭⚹C13H19NO3錛㕃15嫱⚺油㼱✫⚙⚡孲կ歋164ㄤ136涸暵䖄烱晙䲀崵Ⱖ⚗㣟✫
CO, ⚂絕匬务ゎ剣N⯋稇邍僈Ⱖ孻⻊〳腊〄欰㖈♸薅梠湱鵶䱹涸掬㛇副〳腊涸絕匬䒭錛㕃16կ䲀倗Ⱖ⚹
շ妍崍蚋Ⱙո勇餘Dկ 

⢪欽LabSolutions Insight Explore鲱⟝㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞烱晙鵳遤絕匬鍒區錛㕃17կ 

 
㕃14. 勇餘3涸♧紩넞ⴔ鳹餘靶㕃 

150 200 250 300 350 400 450 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x100,000)
238.1441

164.0707 220.1334 372.2385 431.2908 461.3009148.0761 280.1908182.9849
118.0866
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㕃 15. Formula predictor 곫崵勇餘 3 ⴔ㶩䒭 

OH

H
N

OH

OH  
㕃 16. 勇餘 3 〳腊涸⻊㷖絕匬䒭 

 
㕃17. 勇餘3✳紩餘靶烱晙⥌䜂 

3. 絕雿 
⢪欽䀙峸馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 LCMS-9030 ⴔ區㼆尪♨腂ꃫ叻ⲥㅷ鵳遤♧紩餘靶ㄤ

✳紩餘靶⥌䜂ꅷ꧋⢪欽LabSolutions Insight Explore鲱⟝絾ざ湱Ⱒ⿬罌俒柄Ⱏꊹ㹁ⴀ3⚡勇餘⚹尪
♨腂ꃫ叻ⲥㅷ鵳遤餘ꆀ䱽ⵖ䲿⣘✫⣜研կず傞絕卓儑爙LCMS-9030Ⱘ剣❇ppm涸餘ꆀ侨ⲥ烁䏞僽劢濼暟
ⴔ㶩䒭곫崵ㄤ絕匬䲀㼋涸ⵄ㐼կ 
  

勇餘 3 ⵸⡤猌㶩 
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HPLC-QTOF 岁㹁ꆀ唬崵ꨭ㽲剏♨⾲俱蚋⚥涸 NDMA 

䶰 銳劥俒⢪欽䀙峸巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶LCMS-9030㼆渮ꃑꨭ㽲剏♨⾲俱蚋务涸 N-❇鲜㛇
✳歌腂NDMA鵳遤㹁ꆀⴔ區կ鸑鵂稘㢪蒀靶㕃烁㹁ꨭ㽲剏♨⚺油涸ⴀ油傞ꢂ⢪欽餘靶⵸畮ꂁ縨涸崨騟
ⴗ䰃ꢎ㼜ⰦⴗⰆ䏑巊կNDMA ⴀ油傞ꢂ㖈 4.1 min⚹㽴〳腊꣭⡛餘靶涸寓群餘靶涸ⴗⰆ傞ꢂ霃縨⚹ 2.5
ⵌ 4.5 minկ禹絡鷓欽䚍㹊낉絕卓邍僈鵶絯Ⱉ妃 1 ng/mL 叻ⲥ很巊涸 S/N 㖲㣐✵ 101 ng/mL ⚹劥岁涸㹁
ꆀ唬ⴀꣳկ2 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃油꬗獤ꅾ撑䚍<10%կ㖈 1.14-146 ng/mL 崽䏞薴㔵ⰻ倰岁絁
䚍葻㥩湱Ⱒ禹侨>0.999կ刼絁ぐ叻挿崽䏞雦皾絕卓ⲥ烁䏞㖈 86.95-112.32 ⛓ꢂ㖲忘駈岁錞銳宠կ㢪叻岁
雦皾Ⱉ口⣘霚ㅷ务 NDMA ゎꆀ崵㹁絕卓㖲㼭✵ 0.32 ppmկ 

Ⱒꝶ霒巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 Q-TOF 渮ꃑꨭ㽲剏♨ NDMA 
 

ꨭ㽲剏♨僽♧猫䎛岌欽✵屛毫ㄤ곫꣈胊肃弯毹
涸絆腂H2「⡤䭏䫒⵫կ湡⵸研䫣麤㕂ⰻ㢪㢴㹻蚋
⟱涸ꨭ㽲剏♨⾲俱蚋ㄤ䧭ㅷ蚋务唬ⴀN-❇鲜㛇✳歌
腂NDMAկNDMA僽♧猫❇鲜腂碫暟餘鄄霆㹊僽
♧猫荝浓暟կꨭ 㽲剏♨「掚〳腊ⴔ鍒欰䧭NDMA⢪
欽GCMS崵㹁絕卓㼜⨊넞կ2019䎃9剢13傈FDA刿倝
✫ꨭ㽲剏♨务NDMA涸唬崵倰岁倰岁务ꅷ欽✫巊

餘넞ⴔ鳹餘靶岁銳宠ꨭ㽲剏♨⾲俱蚋务唬ⴀ崽䏞
割䖤넞✵0.32 ppmկ 

劥俒⢪欽䀙峸넞ⴔ鳹餘靶⟉LCMS-9030ꂁ㢊
馄넞佪巊湱蒀靶⟉Nexera欽✵ꨭ㽲剏♨⾲俱蚋务
NDMA ゎꆀ崵㹁կ劥倰岁乼⡲皍⽀ծ䘯鸟ծ⾝併䏞
넞ծꅾ撑䚍㥩⚂絁䚍葻㥩〳 ⣘湱Ⱒ唬崵劼匬⿬罌կ

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉ Nexera 禹絡⚮翫㔋匧勍굷遤傞ꢂ餘靶⟉ LCMS-9030ꂁ㖈絁崨騟ⴗ䰃ꢎկNexera
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
SPD-M20A✳匧盗꣋⴩唬崵㐼CBM-20Alite禹絡䱽ⵖ㐼կ侨研ꅷ꧋⢪欽 LabSolutions Ver5.97侨研
㢅锐⢪欽 LabSolutions Insight 3.4կ 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀  靶  叙 Shim-pack GIST 4.6 mm I.D. ×150 mm L, 5.0 μm, P/N: 227-30017-07 
崨  ⸓  湱 A 湱-0.1%歌ꃑ宐B 湱-歌ꃫ 
唬 崵 岚 Ɤ 190-400 nm 
崨     鸟 1 mL/min 叙     庛 40 ˫ 
鵳 呋 ⡤ 獤 5 µL 鵳 呋 㐼 庛 䏞 5 ˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹5%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 

2.50 Pumps Pump B Conc. 5 
6.00 Pumps Pump B Conc. 15 
9.00 Pumps Pump B Conc. 100 

19.00 Pumps Pump B Conc. 100 
19.10 Pumps Pump B Conc. 5 
25.0 Controller Stop  

餘靶勵⟝ 
猌   㶩   彂 APCI (+) ⸈ 掚 㗌 庛 䏞 200˫ 
䱹 〡 歏 ⾓ 3.5 kV D L 庛 䏞 180˫ 
꨺ ⻊ 孞 3.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 醋 孞 5.0 L/min 䪊 䲽 垷 䒭 SCAN m/z 50~95  
餘 靶 ꅷ ꧋ 傞 ꢂ 2.5~4.5 min E I C 䲿 》 m / z 75.0553 
✲ ⟝ 傞 ꢂ 0.1 s   

1.3 㼆撑ㅷ很巊ⵖ㢊 
礵㺙獦》 N-❇鲜㛇✳歌腂㼆撑ㅷ 10 mg欽歌ꃫ㹁㺂荛 10 mL 㺂ꆀ櫕务ⵖ䖤 1 mg/mL N-❇鲜㛇✳

歌腂⪰㢊巊կ 
㼆撑ㅷ崵霚很巊➢副鶣⪰㢊巊务獴》鷓ꆀ欽歌ꃫ獺ꅺⵖ䧭 1 mL 务紨ゎ 2 ng 涸很巊կ 
⾝併䏞崵霚很巊➢副鶣⪰㢊巊务獴》鷓ꆀ欽歌ꃫ獺ꅺⵖ䧭 1 mL 务紨ゎ 1 ng 涸很巊կ 

1.4 ⣘霚ㅷ很巊ⵖ㢊 
礵㺙獦》⣘霚ㅷ 120 mg 佞Ⰶ 15 mL 啕蒀梯槴櫕务⸈Ⰶ 4 mL 歌ꃫ嶴偒 5 ⴔꛦ荛呋ㅷ⯎ⴔ很鍒た鲮

獴荛鵳呋㼭櫕䖉唬կ 

 

2絕卓♸雭雿 
2.1 渮ꃑꨭ㽲剏♨⾲俱蚋稘㢪蒀靶㕃 

 渮ꃑꨭ㽲剏♨⾲俱蚋务 NDMA ゎꆀ匧Ⱖ䗎ꆀկ⚹鷅宠唬崵⾝併䏞꨽䲿넞鵳呋⡤獤կ鵳呋⡤獤鵂㣐㼜䒸
饰 NMDA ㄤꨭ㽲剏♨ⴔ猌䏞♴꣭ꢎⴗ割⯎ⴔ䌄勻⟉㐼寓群կず傞⛲⠔䌄勻很⵫佪䎾⢪䖤蒀靶油㾝㺈կ
㔔姼꨽㖈⥂霆⾝併䏞涸⵸䲿♴㽴ꆀⲸ㼭鵳呋⡤獤կ劥妃㹊낉⠏⻊た涸鵳呋⡤獤⚹ 5 µLկ 

歋✵割ず蒀靶禹絡涸䒁鵷⡤獤涸䊵䒗NMDA ㄤꨭ㽲剏♨涸⥂殆傞ꢂ⠔〄欰」⻊կ㔔姼䒊雳ꂁ縨稘㢪
唬崵㐼鵳遤ꨭ㽲剏♨⾲俱蚋蒀靶㕃涸港䱽կ 

劥岁鷥䭊✫ GIST4.6 ⰻ䖈涸 5 μm 䌢錞蒀靶叙կ⠏挿㥵♴㖈䌢錞叙副 NDMA ㄤꨭ㽲剏♨⚺油涸⥂殆
傞ꢂꢂꥬ湱嫱ず妴 3 μm 䌢錞蒀靶叙㣐㣐㟞⸈կ㖈歌ꃫ⨞崨⸓湱涸勵⟝♴傞ꢂꢂꥬ⚹ 1.6 min〳烁⥂⯎
ⴔ涸ꢎⴗ傞ꢂ㼜ꨭ㽲剏♨⚺油模Ⰼⴗ荛䏑巊կ崨鸟鷥䭊 1 mL/min姼崨鸟Ⱟ곥霪妴蒀靶叙ㄤ APCI 彂涸剒
⢕⢪欽勵⟝ず傞⿶饰ⵌ䘯鸟峤膴⾲俱蚋涸湡涸կ 

渮ꃑꨭ㽲剏♨⾲俱蚋 254 nm ♴稘㢪蒀靶㕃錛㕃 1կ鵳呋崽䏞⚹ 30 mg/mL⚺油⵸屠傞ꢂ挿⚹ 5.73 
minկ㔔姼餘靶唬崵㐼⸉䗳㖈姼傞ꢂ挿⵸ⴗⰆ䏑巊⟄⯝寓群餘靶կ⚺油ⴀ油た 9-19 min 鵳遤蒀靶禹絡涸
帿䏞Ȿ峤〳鼙⯝⾲俱蚋㖈叙副婎殆䎁䪓た絯ⴔ區կ 
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㕃 1. 渮ꃑꨭ㽲剏♨⾲俱蚋稘㢪蒀靶㕃 

2.2 禹絡鷓欽䚍霚낉 

NDMA 叻ⲥ很巊ⴀ油傞ꢂ⚹ 4.1 min⚹鼙⯝⾲俱蚋呋ㅷ寓群猌㶩彂㽴〳腊綫瀊餘靶涸ꅷ꧋傞ꢂկ劥
倰岁务霃縨 2.5-4.5 min 㼋Ⰶ餘靶Ⱖ⡮傞ꢂ㖲ⴗⰆ䏑巊կ㐾갉涸鷥》薴㔵⚹ 2.8-3.8 min⢪欽 ASTM 岁雦
皾 S/N㹊낉絕卓儑爙 1 ng/mL ⾝併䏞崵霚巊鵶絯鵳呋Ⱉ妃S/N 㖲넞✵ 12.82 ng/mL 㼆撑ㅷ很巊鵶絯
鵳呋Ⱉ妃S/N 㖲넞✵ 39.1կ歋姼烁㹁 1 ng/mL ⚹劥岁㹁ꆀꣳկ歌ꃫ瑟涯很巊ծ1 ng/mL 叻ⲥ很巊ㄤ 2 
ng/mL 叻ⲥ很巊Ⱙ㘗蒀靶㕃錛㕃 2կ 

   
歌ꃫ瑟涯 叻ⲥ很巊1 ng/mL 叻ⲥ很巊2 ng/mL 

㕃 2. 瑟涯ㄤ NMDA 叻ⲥ很巊蒀靶㕃 

呋ㅷⴔ區⵸2 ng/mL 㼆撑ㅷ很巊鵶絯ⴔ區 6 妃NDMA 油꬗獤涸 RSD ⚹ 8.4%忘駈岁錞10%銳
宠կ呋ㅷⴔ區务嫦ꥬ 6 ⚡呋ㅷ鵳♧ꛏ㼆撑ㅷ很巊կ䨾剣 NDMA 㼆撑ㅷ很巊油꬗獤涸 RSD ⚹ 8.15%կ餘靶
䪊䲽㺈䏞⚹ 50-95 m/z ⛓ꢂ礵烁餘ꆀ侨㖲㼭✵ 15 ppmկ⟄副㖲忘駈岁錞銳宠կ 

邍2. NDMA 2 ng/mL叻ⲥ很巊ꅾ撑䚍絕卓 

綘尼 油꬗獤 ⥂殆傞ꢂ 
1 1892 4.107 
2 1953 4.113 
3 1595 4.118 
4 1820 4.123 
5 2040 4.142 
6 1776 4.127 

䎂㖲⧩ 1846 4.122 
RSD% 8.4 0.29 

2.3 絁䚍薴㔵罌㻋 

劥俒ꂁⵖ⪰㢊巊崽䏞⚹ 1200 mg/L欽歌ꃫ㼆嫱獺ꅺ荛紨 1 ng/mLկ鷥》 1.14ծ2.28ծ4.56ծ9.12ծ
18.2ծ36.5ծ73 ㄤ 146 ng/mL 叻ⲥ䊨⡲很巊副劼崵㹁կ⢪欽㢪叻岁䬾ざ䊨⡲刼絁⸈勉倰䒭⚹ 1/CNDMA

5.30e1Q 75.0553+/-15.0ppm (+)

RT
3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.00

%

100.00

1.17e2Q 75.0553+/-15.0ppm (+)
RT=4.107

RT
3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.00

%

100.00

2.59e2Q 75.0553+/-15.0ppm (+)
RT=4.123

RT
3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.00

%

100.00
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㖈 1.14-146 ng/mL 薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.999կ刼絁ぐ叻挿崽䏞㔐靀⧩礵烁䏞㖈 86.95-112.32%
⛓ꢂկ霫絈絕卓錛邍 3 ㄤ㕃 3կ 

邍3. NDMA絁䚍薴㔵1.14-146 ng/mL) 

 

 
㕃 3. NDMA 䊨⡲刼絁 

2.4 ⸈叻㔐佐桧⿺ꅾ㢕䚍罌㻋 

礵㺙獦》ゎ NDMA 3.3 ppb 盐皾⚹ 0.11 ppm ゎꆀ涸呋ㅷ䭽撑 1.4 鵳遤⵸㢅锐⸈Ⰶ鷓ꆀ NMDA 叻ⲥ
很巊鵳遤♲⚡崽䏞宐䎂⸈叻㔐佐桧罌㻋կ嫦⚡崽䏞䎂遤ⵖ㢊♲口呋ㅷ鵳遤ꅾ撑䚍罌㻋կ⡛务넞♲⚡⸈叻崽
䏞ⴔⵆ⚹ 0.087ծ0.109 ㄤ 0.13 ppmկ劢⸈叻呋ㅷ靶㕃ㄤ 0.109 ppm ⸈叻呋ㅷ靶㕃錛㕃 4կ♲宐䎂⸈叻㔐佐
桧⿺ꅾ撑䚍絕卓錛邍 4կ 

  
㕃 4. 㹊꣢呋ㅷ靶㕃䊩ㄤ⸈叻㔐佐呋ㅷ靶㕃〸 

邍 4. ♲宐䎂⸈叻㔐佐桧⿺ꅾ撑䚍雦皾絕卓n=3 

No. 
呋ㅷ劥䏀⧩

(ppm) 

0.087 ppm ⸈叻絕卓 0.109 ppm ⸈叻絕卓 0.13 ppm ⸈叻絕卓 

㹊崵⧩ (ppm) 㔐佐桧 (%) 㹊崵⧩ (ppm) 㔐佐桧 (%) 㹊崵⧩ (ppm) 㔐佐桧 (%) 

1 
0.1 

0.187 100.0 0.192 84.4 0.222 93.8 
2 0.171 81.6 0.197 89.0 0.217 90.0 
3 0.176 87.4 0.199 90.8 0.217 90.0 

䎂㖲⧩ 
 

0.178 89.7 0.196 88.1 0.219 91.5 
CV% 4.58 1.74 1.37 

Conc. ()
0 20 40 60 80 100 120 140

Area

0.000e0

2.000e4

4.000e4

6.000e4

8.000e4

1.000e5

NDMA
y = 806.1812x + 145.2807
R² = 0.9981562    R = 0.9990777

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

3.33e2Q 75.0553+/-15.0ppm (+)
RT=4.093

RT
3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75

0.00

%

100.00

6.33e2Q 75.0553+/-15.0ppm (+)
RT=4.144

RT
3.0 3.5 4.0 4.5

0.00

%

100.00
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2.5 ⣘霚ㅷ崵㹁絕卓 

6 口⣘霚ㅷ䭽撑 1.4 䨾鶣倰岁ⵖ㢊副劼崵㹁կⰩ㘗蒀靶㕃錛㕃 5 䨾爙կ㢪叻岁雦皾呋ㅷゎꆀ呏研呋ㅷ
ⵖ㢊鵂玐盐皾ⴀꨭ㽲剏♨⾲俱蚋务 NDMA 涸ゎꆀ㥵邍 5 䨾爙կ絕卓㖲㼭✵岁錞銳宠涸 0.32 ppmկ 

邍5. ⣘霚ㅷ务NDMAゎꆀ崵㹁絕卓 

呋ㅷ綘尼 NDMA ゎꆀppm 
1 0.13 
2 0.11 
3 0.03 
4 0.04 
5 ND 
6 ND 

  
㕃5.  ꨭ㽲剏♨⾲俱蚋务NDMA唬崵靶㕃4尼♸2尼呋ㅷ 

3. 絕雿 

劥俒ⵄ欽䀙峸 LCMS-9030 넞ⴔ鳹餘靶㹁ꆀ崵㹁✫渮ꃑꨭ㽲剏♨务涸 NDMAկ㹊낉絕卓邍僈鵶絯Ⱉ妃 1 
ng/mL 叻ⲥ很巊涸 S/N 㖲㣐✵ 101 ng/mL 鷓欽✵劥岁涸㹁ꆀꣳկ2 ng/mL 叻ⲥ很巊鵶絯鵳呋 6 妃油꬗
獤ꅾ撑䚍<10%կ㖈 1.14-146 ng/mL 崽䏞薴㔵ⰻ倰岁絁䚍葻㥩湱Ⱒ禹侨>0.999կ刼絁ぐ叻挿崽䏞雦皾絕
卓㔐靀⧩ⲥ烁䏞㖈 86.95-112.32%⛓ꢂկ霪岁⾝併ⲥ烁珘㹁䚍㥩鷓ざ姼碫蚋暟㛇㔔嫫䚍勇餘涸唬崵կ 
  

1.35e2Q 75.0553+/-15.0ppm (+)
RT=4.143

RT
3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.00

%

100.00

3.51e2Q 75.0553+/-15.0ppm (+)
RT=4.110

RT
3.0 3.5 4.0 4.5 5.0 5.5 6.0

0.00

%

100.00
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LCMS-9030 ꊹ㹁ざ妅蔄ꂁ倰곾磜⚥暵䖄⻊㷖䧭ⴔ 

䶰 銳劥俒䎾欽䀙峸 LCMS-9030 巊湱⚮翫㔋匧勍굷遤傞ꢂ餘靶⟉㼆ざ妅蔄ꂁ倰곾磜务暵䖄⻊㷖䧭ⴔ鵳遤
✫넞ⴔ鳹餘靶㹁䚍灇瑕կ鸑鵂ⲥ烁餘ꆀ侨ծず⡙稇ⴔ䋒侨研鵳遤ⴔ㶩䒭곫崵ⵄ欽 Chemspider 侨研䎽唬程
ⵌ湱Ⱒ絕匬䒭⥌䜂絕ざ UV ⯕靶㕃ծMS2 餘靶㕃⥌䜂㼆⚙猫劢濼暵䖄䧭ⴔ涸絕匬⿺餘靶鄬鍒錞䖒鵳遤✫
霫絈鍒區剒絊ꊹ㹁 1 尼油〳腊⚹坞淼薗ծ2 尼油〳腊⚹㿋㣽ꂛ-3-O-롖勚祪薗կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  ざ妅蔄ꂁ倰곾磜  暵䖄⻊㷖䧭ⴔ  랕ꂼꃫ薗

ざ妅蔄薉Silktree Albizziae Flowerⵆぜ㢹
ざ吆ծ絔蔄吆ծ뚁絔吆կ⚹鞝猰嗃暟ざ妅Albizzia 
julibrissin Durazz.涸蔄䎸կざ妅蔄剣㸌牟⡲欽⚺銳
僽屛龏絕脽ꢅծ㣟溭⨴䘍ծ徱꣊邉꣉ծ滚氬ծ牟絑邝
烯瘝⸆佪կざ妅蔄㖈Ⰼ㕂ぐ㖑⼓ⴔ䋒䎛岌餴彂⚪
㺢告㔔孞⦫勵⟝ծ欰䙖梠㞯涸䕧ㆇ割ず❡㖑涸ざ
妅蔄蚋勞㖈餘ꆀ副⠔剣鳅㣐䊵䒗㔔姼2015晜շ务
㕂蚋Ⱙո务䎾欽HPLC暵䖄㕃靶㼆霪蚋勞涸餘ꆀ鵳遤

✫䱽ⵖ告緃⛘Ⱘ⡤暵䖄䚍䧭ⴔ涸ⴔ區㔔姼暵䖄
䧭ⴔ涸ꊹ㹁㼆✵蚋勞涸ꊹⵆ⿺餘ꆀ涸䱽ⵖⰨ剣ꅾ銳
䠑⛐կ 

劥俒䎾欽䀙峸LCMS-9030巊湱⚮翫㔋匧勍굷遤
傞ꢂ餘靶⟉䒊用✫ざ妅蔄ꂁ倰곾磜务暵䖄䧭ⴔ涸餘
靶ꊹ㹁倰岁㼆Ⱖ暵䖄䧭ⴔ鵳遤✫霫絈涸㹁䚍灇瑕
⟄劍腊㢿䲿⣘暵䒗䚍刿넞ծⲥ烁䏞刿㥩涸蚋勞ꊹ㹁
⿺餘ꆀ䱽ⵖ倰岁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 鳕巊岹×2 DGU-
20A5R 膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC 叙庛盲SPD-M20A 唬崵㐼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⟝ 

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀 靶 叙 C18, 4.6 mm I.D.×250 mm L5 μm 
崨 ⸓ 湱 A 湱-0.3%ꃲꃑ宐很巊B 湱-⛩臟 崨 鸟 1 mL/min  
鵳 呋 ⡤ 獤 10 μL 唬 崵 岚 Ɤ 286 nm 
叙 庛 25 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 
猌 㶩 彂 ESI 䱹 〡 庛 䏞 300 ˫ 
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV D L 庛 䏞 250 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 200-700) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-600) 
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邍 1. 傞ꢂ唑䏞玐䎸 

Time(min) Module Command Value 

0.01 Pumps Pump B Conc. 0 

5.00 Pumps Pump B Conc. 6 

20.00 Pumps Pump B Conc. 20 

22.00 Pumps Pump B Conc. 25 

32.00 Pumps Pump B Conc. 30 

40.00 Pumps Pump B Conc. 43 

45.00 Pumps Pump B Conc. 50 

50.00 Pumps Pump B Conc. 60 

50.10 Pumps Pump B Conc. 95 

55.00 Pumps Pump B Conc. 95 

55.10 Pumps Pump B Conc. 0 

65.00 Controller Stop  

 

2呋ㅷ⵸㢅椚 
礵㺙獦》ꂁ倰곾磜 0.2 g縨Ⱘ㝱ꝭ䕎櫕务礵㺙⸈Ⰶ 50%歌ꃫ 25 mL(V/V)馄㡮㢅锐⸆桧 250 

W곸桧 40 kHz10 ⴔꛦⱄ獦㹁ꅾꆀ欽 50%歌ꃫ邉駈㣟ꅾ䶔⺣鵂応⽰䖤կ 
 

3絕卓♸雭雿 
3.1 ざ妅蔄곾磜稘㢪蒀靶㕃⿺暵䖄䧭ⴔ稘㢪エ佐⯕靶㕃 

 
㕃 1. ざ妅蔄ꂁ倰곾磜稘㢪蒀靶㕃286 nm 

岤㕃务 1ծ2 尼油⚹Ⱖ暵䖄䧭ⴔ蒀靶油 

3.1.1 暵䖄䧭ⴔ涸稘㢪エ佐⯕靶㕃 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0

25

50

75

100

125

150

175

200

225

mAU
286nm,4nm 286nm,4nm 1

2
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㕃 2. 1 尼油稘㢪エ佐㕃 㕃 3. 2 尼油稘㢪エ佐㕃 

➢稘㢪エ佐⯕靶㕃ⴔ區2 猫暵䖄䧭ⴔ稘㢪エ佐⯕靶㕃♸랕ꂼ碫⻊ざ暟エ佐暵䖄䱹鵛⚂⚙罏稘㢪エ
佐⯕靶㕃碫⡃Ⱖ絕匬熊䱹鵛կ 

3.2 ざ妅蔄ꂁ倰곾磜 MS1&MS2 TIC 

 
㕃 4. ざ妅蔄ꂁ倰곾磜 MS1&MS2 TIC 

3.3 暵䖄䧭ⴔ絕匬ꊹ㹁 

3.3.1 1 尼䂽絕匬ꊹ㹁 

3.3.1.1 Insight Explore ⴔ㶩䒭곫崵絕卓 
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㕃 5. Insight Explore ⴔ㶩䒭곫崵絕卓 

 

姻猌㶩垷䒭♴鸑鵂ⴔ㶩䒭곫崵1 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O11Ⱖ㹊崵餘ꆀ侨♸锐雿⧩湱㼆霴䊵
➑⚹ 0.01ppm⚂ず⡙稇ⴔ䋒♸锐雿⧩模Ⰼ♧荝霹僈霪곫崵絕卓ⲥ烁〳ꬑկ 

餏猌㶩猌㶩垷䒭♴鸑鵂ⴔ㶩䒭곫崵1 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O11♸姻猌㶩垷䒭♴곫崵絕卓♧
荝Ⱖ㹊崵餘ꆀ侨♸锐雿⧩湱㼆霴䊵➑⚹-0.39ppm⚂ず⡙稇ⴔ䋒⼐ꂁ䖤ⴔ 98.9霹僈霪곫崵絕卓ⲥ烁〳
ꬑկ 

鸑鵂䀙峸 Insight Explore 鲱⟝务ⴔ㶩䒭곫崵垷㗌곫崵 1 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O11 

3.3.1.2 Chemspider ⻊ざ暟䎽䵂程 

 
㕃 6. Chemspider ⻊ざ暟䎽社程 

 

㼜ⴔ㶩䒭 C21H20O11 鳕Ⰶ霪侨研䎽务鵳遤社程Ⱏ社程ⵌ 301 ⚡⻊㷖絕匬䚪⡤勻溏⚹랕ꂼ薗碫⻊ざ
暟կ 
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3.3.1.3 餏猌㶩垷䒭 MS2 餘靶㕃鍒區 

 
㕃 7. 餏猌㶩垷䒭 MS2 餘靶㕃 

呏研 UV エ佐⯕靶⿺ Chemspider 侨研䎽唬程䲿爙霪⻊ざ暟⚹랕ꂼ薗碫⻊ざ暟կ㖈 MS2 务〳錛膴⿡
祪㛇涸薗⯋ m/z 301 烱晙薗⯋鵳♧姿鄬鍒❡欰 RDA 鄬鍒 A1,3 m/z 151 烱晙霹僈 A 梠ゎ⚙⚡繿㛇》
去呏研薗⯋ⴔ㶩䒭雦皾 B 梠ゎ 2 ⚡繿㛇䲀崵Ⱖ薗⯋⚹坞淼稇կ 

ⴔ㶩猌㶩油[M-H]-⚹ m/z 447 烱晙MS2 务〳錛膴⿡롖勚祪㛇涸薗⯋[M-H-146]- m/z 301 烱晙㔔姼䲀
崵霪⻊ざ暟⚹坞淼稇涸롖勚祪薗姼㢪歋✵油 MS2 务薗⯋荈歋㛇猌㶩[Y0-H]- m/z 300 湱㼆⚪䏞㣐✵[Y0]- 
m/z 301霹僈祪㛇鵶䱹㖈 C 梠 3 ⡙㔔姼ꊹ㹁霪油⚹坞淼薗կ 

 
㕃 8. 坞淼薗絕匬䒭 

 
㕃 9. 坞淼薗 ESI-餘靶鄬鍒錞䖒 

O

OH

OH
O

O

O

OH

CH3

OH

OH

OH

OH
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㕃 10. ESI- MS2 餘靶油絕匬䔱㾩 

邍 2. MS2 烱晙猌㶩餘ꆀ侨ⲥ烁䚍 

綘尼 No. ⴔ㶩䒭 锐雿 m/z 㹊崵 m/z 絟㼆霴䊵mDa) 湱㼆霴䊵(ppm) 

1 C21H21O11- 447.092740 447.092598 -0.142 -0.32 
2 C15H9O7- 301.034830 301.034726 -0.104 -0.35 
3 C14H7O6- 271.024260 271.024366 0.106 0.39 
4 C14H7O5- 255.029350 255.029337 -0.013 -0.05 
5 C13H7O5-  243.029350 243.029418 0.068 0.28 
6 C13H7O4- 227.034430 227.034354 -0.076 -0.33 
7 C13H7O3- 211.039520 211.039474 -0.046 -0.22 
8 C8H3O5- 178.998050 178.997967 -0.083 -0.46 
9 C7H3O4- 151.003130 151.002920 -0.210 -1.39 

10 C7H5O2- 121.028950 121.028798 -0.152 -1.26 
11 C6H3O2- 107.013300 107.013099 -0.201 -1.88 

MS2 烱晙猌㶩餘ꆀ侨湱㼆霴䊵㖲㼭✵ 2ppm儑爙ⴀ葻㥩涸餘ꆀⲥ烁䚍霹僈䨾䲀崵涸烱晙猌㶩⻊㷖
䒭⿺絕匬䒭ⲥ烁〳⥌կ 

3.3.2 2 尼䂽絕匬ꊹ㹁 

3.3.2.1 Insight Explore ⴔ㶩䒭곫崵絕卓 
姻猌㶩垷䒭♴鸑鵂ⴔ㶩䒭곫崵2 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O10Ⱖ㹊崵餘ꆀ侨♸锐雿⧩湱㼆霴䊵

➑⚹-0.30 ppm⚂ず⡙稇ⴔ䋒䖤ⴔ 99.19霹僈霪곫崵絕卓ⲥ烁〳ꬑկ 
餏猌㶩垷䒭♴鸑鵂ⴔ㶩䒭곫崵2 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O10Ⱖ㹊崵餘ꆀ侨♸锐雿⧩湱㼆霴䊵

➑⚹ 0.25 ppm⚂ず⡙稇ⴔ䋒♸锐雿⧩模Ⰼ♧荝霹僈곫崵絕卓ⲥ烁〳ꬑկ 
鸑鵂䀙峸 Insight Explore 鲱⟝务ⴔ㶩䒭곫崵垷㗌곫崵 2 尼油涸ⴔ㶩䒭〳腊⚹ C21H20O10 
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㕃 11. Insight Explore ⴔ㶩䒭곫崵絕卓 

3.3.2.2 餏猌㶩垷䒭 MS2 餘靶㕃鍒區 

 
㕃 12. 餏猌㶩垷䒭 MS2 餘靶㕃 

2 尼油⻊ざ暟鄬鍒倰䒭♸ 1 尼油碫⡃ず⚹랕ꂼꃫ⚂㖈 MS2 务〳錛膴⿡祪㛇涸薗⯋ m/z 285 烱晙
薗⯋鵳♧姿鄬鍒❡欰 RDA 鄬鍒 A1,3 m/z 151 烱晙霹僈 A 梠ゎ⚙⚡繿㛇ⴭ B 梠ゎ 1 ⚡繿㛇䲀崵薗⯋⚹
㿋㣽ꂛկ❡欰涸薗⯋荈歋㛇 [Y0-H]- m/z 284 湱㼆⚪䏞㣐✵[M-H-146]- m/z 285薗⻊⡙縨㖈薗⯋ 3 ⡙⚹㿋
㣽ꂛ-3-O-롖勚祪薗կ 
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㕃 13. 㿋㣽ꂛ-3-O-롖勚祪薗 

 
㕃 14. 㿋㣽ꂛ-3-O-롖勚祪薗餘靶鄬鍒錞䖒 

 
㕃 15. ESI- MS2 餘靶油絕匬䔱㾩 
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邍 3. MS2 烱晙猌㶩餘ꆀ侨ⲥ烁䚍 

綘尼 No. ⴔ㶩䒭 锐雿 m/z 㹊崵 m/z 絟㼆霴䊵mDa) 湱㼆霴䊵(ppm) 

1 C21H19O10- 431.097830 431.097759 -0.071 -0.16 
2 C15H9O6- 285.039910 285.039879 -0.031 -0.11 
3 C14H7O5- 255.029350 255.029371 0.021 0.08 
4 C13H7O4- 227.034430 227.034532 0.102 0.45 
5 C13H7O3- 211.039520 211.039628 0.108 0.51 
6 C12H7O2- 183.044600 183.044592 -0.008 -0.04 
7 C8H3O4- 163.003130 163.002749 -0.381 -2.34 
8 C7H3O4- 151.003130 151.002813 -0.317 -2.10 
9 C6H3O2- 107.013300 107.013435 0.135 1.26 

MS2 烱晙猌㶩餘ꆀ侨湱㼆霴䊵㖲㼭✵ 3 ppm儑爙ⴀ葻㥩涸餘ꆀⲥ烁䚍霹僈䨾䲀崵涸烱晙猌㶩⻊㷖
䒭⿺絕匬䒭ⲥ烁〳⥌կ 

 

4絕雿 
劥俒䎾欽䀙峸 LCMS-9030 巊湱⚮翫㔋匧勍굷遤傞ꢂ餘靶⟉䒊用✫ざ妅蔄ꂁ倰곾磜务暵䖄䧭ⴔ涸넞ⴔ鳹

餘靶ꊹ㹁倰岁䎇㼆Ⱖ暵䖄䧭ⴔ鵳遤✫霫絈涸㹁䚍灇瑕կ鸑鵂ⲥ烁餘ꆀ侨ծず⡙稇ⴔ䋒侨研鵳遤ⴔ㶩䒭곫
崵ⵄ欽 Chemspider 侨研䎽唬程ⵌ湱Ⱒ絕匬䒭⥌䜂絕ざ UV ⯕靶㕃ծMS2 餘靶㕃⥌䜂㼆⚙猫劢濼暵䖄
䧭ⴔ涸絕匬⿺餘靶鄬鍒錞䖒鵳遤✫霫絈鍒區剒絊ꊹ㹁 1 尼油〳腊⚹坞淼薗ծ2 尼油〳腊⚹㿋㣽ꂛ-3-O-롖
勚祪薗կ霪倰岁唬崵⾝併䏞넞ծⲥ烁ծ珘㹁Ⱖ MS1 ⲥ烁餘ꆀ侨湱㼆霴䊵〳鴪❇ ppmず傞ず⡙稇ⴔ䋒溫
㹊珘㹁㣐㣐䲿넞✫ⴔ㶩䒭곫崵涸ⲥ烁䚍儑爙ⴀ⠏䒗涸唬崵䚍腊〳 ⟄䎾欽✵ざ妅蔄蚋勞⿺ꂁ倰곾磜涸ꊹ
ⵆ⿺餘ꆀ䱽ⵖկ 

  



32 

SEC-RPLC-QTOFMS 岁ꊹ㹁岤㼘⵫⚥翸ざ暟勇餘 

䶰 銳劥俒䒊用㖈絁⡤獤䱗꣖-导湱巊湱蒀靶-굷遤傞ꢂ餘靶岁(SEC-RPLC-QTOFMS)欽✵岤㼘欽㣢㷋ㆆꂼꛧ
莞䊼㗞ꛧ务涸翸ざ暟勇餘涸ꊹ㹁կ♧絶ꅷ欽 Shimpack Diol-150 (7.9 mm I. D. × 250 mm L., 5 µm)蒀靶叙
鵳呋ꆀ⚹ 20 μL 䎇⟄ 254 nm ⚹唬崵岚Ɤ䒊用✫㣢㷋ㆆꂼㄤ翸ざ暟勇餘涸 SEC ⴔ猌勵⟝䎇㼜 SEC ⴔ猌
䨾䖤翸ざ暟勇餘鸑鵂务䗱ⴗⶶ䪮助佐꧋ⵌ✳絶 RPLC 务膴渮ㄤ鵳♧姿ⴔ猌ꅷ欽 Q-TOF ⚹唬崵㐼ꅷ꧋ⴔ
猌䨾䖤勇餘♧紩ㄤ✳紩餘靶⥌䜂た㼆Ⱖ鵳遤絕匬ꊹ㹁կ㖈♧絶勵⟝♴㣢㷋ㆆꂼ♸翸ざ暟油ⴔ猌葻㥩鸑鵂
✳絶 RPLC-QTOFMS 䲀崵ⴀ 9 ⚡勇餘涸絕匬Ⱖ务剣 4 ⚡⚹꡻梠✳翸暟կ㖈絁 SEC-RPLC-QTOFMS 䪮助〳
⟄㼜翸ざ暟䭷ꛏ䚍㹁⡙♸㖈絁膴渮넞ⴔ鳹餘靶ꊹ㹁剣劼絕ざ饰勻⚹邍䖄翸ざ暟勇餘涸灇瑕䒓䬪✫倝涸䙼
騟կ 

Ⱒꝶ霒㣢㷋ㆆꂼ翸ざ暟勇餘㖈絁⡤獤䱗꣖-导湱巊湱蒀靶-굷遤傞ꢂ餘靶 

 

β-ⰻꃀ腂碫䫒欰稇⺫䭍✫㣢㷋蝒稇ծꫬ꩓稇ㄤ
焫ꫬ꩓掜碫僽⚰䎯剒䌢欽涸岤㼘⵫㘗䫒欰稇կ岤
㼘欽㣢㷋ㆆꂼꛧCefoperazone Sodium莞䊼㗞
ꛧSulbactam Sodium僽♧猫撑ざⵖ⵫僽歋痦
♲去㣢㷋蝒稇碫䫒欰稇㣢㷋ㆆꂼㄤ歋鳋榰Ⱆ尽灇ⵖ
䒓〄涸껷⚡β-ⰻꃀ腂ꃍ䫈ⵖ⵫莞䊼㗞ꛧ絆ざ罜䧭կ
β-ⰻꃀ腂碫䫒欰稇䒸〄涸鸟〄㘗鵂併导䎾♸蚋暟务
㶸㖈涸넞ⴔ㶩翸ざ暟勇餘剣ⰢկⰦ务ⰻ彂䚍翸ざ暟
僽β-ⰻꃀ腂碫䫒欰稇勇餘䱽ⵖ涸ꅾ挿կ 

翸ざ暟勇餘唬崵涸ꦼ挿僽ゎꆀ⡛ծ碫㘗㢴ծ⚂
絕匬割珘㹁偽㉁欽㼆撑ㅷ蒀靶割僒㹁⡙կշ务㕂蚋Ⱙո
2015䎃晜ꅷ欽Sephadex G10袕翸祪ⳕ脸叙㼆β-ⰻ

ꃀ腂碫䫒欰稇务넞ⴔ㶩翸ざ暟鵳遤崵㹁霪蒀靶叙
叙佪⡛翸ざ暟勇餘ⴔ猌佪桧⡛鳇俱䎁䪓⚚ꅾꤑ
ⴔ㶩䱗꣖⡲欽㢪鵮⠔❡欰エ꣡ծ毜宐瘝⡲欽կ 

劥俒껷妃⢪欽Shimpack Diol-150蒀靶叙䒊用
✫岤㼘欽㣢㷋ㆆꂼꛧ莞䊼㗞ꛧ务涸넞ⴔ㶩翸ざ暟涸
㽯㼄䱗꣖蒀靶岁⢪欽✳絶巊湱ꢎⴗ䪮助䎇鳇⛓♸
餘靶翫欽㼆㣢㷋ㆆꂼ⿺넞ⴔ㶩勇餘ⴔⵆ鵳遤✫♧
紩ծ✳紩餘靶鍒區կ㼆靶㕃鵳遤ⴔ區䔱紵䲀崵ⴀ岤
㼘巊㣢㷋ㆆꂼꛧ莞䊼㗞ꛧ务9⚡劢濼勇餘Ⱖ务4⚡
⚹꡻梠翸ざ暟勇餘կ霪岁鵳呋ꆀ㼭ⴔ猌佪腊넞ⴔ
區傞ꢂ瀊⚁㾩䚍䔂⾝併䏞넞⚹岤㼘欽㣢㷋ㆆꂼ
ꛧ莞䊼㗞ꛧ涸餘ꆀ䱽ⵖ䲿⣘✫ꅾ銳涸⣜研կ

 
㕃1. 㣢㷋ㆆꂼꛧ絕匬䒭 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
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䀙峸✳絶SEC-RPLC-QTOFMS禹絡㥵㕃2䨾爙կⰨ⡤ꂁ縨⚹LC-20AD×4鳕巊岹SIL-20AC
荈⸓鵳呋㐼CTO-20AC叙庛盲CBM-20A禹絡䱽ⵖ㐼DGU-20A5㖈絁膴孞劼
SPD-20A稘㢪唬崵㐼♧絶唬崵㐼SPD-M30A(✳匧盗꣋⴩唬崵㐼✳絶唬崵㐼) FCV-
32AH×2崨騟鷥䭊ꢎ㹁ꆀ梠⡤獤500 µLկLCMS 9030LCMS-QTOF㔋匧勍-굷遤傞ꢂ餘
靶⟉ㄤLabSolution Ver.5.96蒀靶䊨⡲畀կ 

 
㕃2. ✳絶SEC-RPLC-QTOFMS勇餘ꊹ㹁禹絡崨騟㕃 

1.2 ⴔ區勵⟝ 

1stD 巊湱蒀靶勵⟝Shimpack Diol-150 (7.9 mm I.D.×250 L. mm, 5 µm, P/N: 228-14775-
91)崨⸓湱熧ꃑ綕Ȿ很巊[5 mmol/L 熧ꃑ孲✳ꛧ-5 mmol/L 熧ꃑ✳孲ꛧ-61:39⡤獤嫱)]-⛩
臟(95:5)կ瘝䏞峤膴0.8 mL/minկꅷ꧋傞ꢂ60 minկ唬崵岚Ɤ254 nm叙庛30˫鵳
呋ꆀ20 μLկ 

2ndD 巊湱蒀靶勵⟝ Shimpack VP ODS 蒀靶叙4.6 mm I.D.×250 L.mm5 μmP/N: 
228-34937-92唬崵岚Ɤ254 nm叙庛30˫崨鸟1.0 mL/min㹁ꆀ梠⡤獤: 500 µL
崨⸓湱 A0.1%歌ꃑ宐崨⸓湱 B: 0.1%歌ꃑ⛩臟կ唑䏞峤膴0-10 min (5% B)̔10-20 min (5%-
20% B)̔20-30 min(20%-50% B)̔40-50 min(100% B)̔51-60 min(5% B)կ叙たⴔ崨嫱䏑巊
畮餘靶畮=8:2կ鵳餘靶崨鸟紨⚹ 0.2 mL/minկ〸ꢎⴗⰆ餘靶畮傞ꢂ⚹ 12 minկ 

餘靶勵⟝猌㶩彂ESI+䱹〡歏⾓4.5 kV䪊䲽薴㔵♧紩餘靶 m/z 100 ~3000
荈⸓✳紩m/z 100 ~3000꨺⻊孞宆孞 3.0 L/min䎁醋孞宆孞 10 L/min⸈掚孞瑟孞
10 L/min焥中孞孿孞膴很⵫盗庛䏞100˫⸈掚垷㗌庛䏞100˫䱹〡庛䏞100˫
唬崵㐼歏⾓2.5 kV吥ⲥ倰岁荈⸓靈靕⠏⻊歏⾓㢪叻岁吥ⲥ餘ꆀ侨կ唬崵㐼䊨⡲傞ꢂ 12-
50 minկ 
1.3 很巊涸ꂁⵖ 

礵㺙獦》岤㼘欽㣢㷋ㆆꂼꛧ莞䊼㗞ꛧ⾲俱蚋呋ㅷ 0.2 g 縨 5 mL ꆀ櫕务⸈宐很鍒䎇獺ꅺ荛
ⵠ䏞䶔⺣応鵂⡲⚹⣘霚ㅷ很巊(⚰欽倝ⵖ)կ 
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2絕卓♸雭雿 

2.1 ♧絶蒀靶㕃 

 䭽撑 1.3 ⵖ㢊⣘霚ㅷ很巊䭽1.2고♴涸<LC 1stD>蒀靶勵⟝鵳遤ⴔ區<LC 1stD>蒀靶㕃
㥵㕃 3 䨾爙油 1R.T. = 8.66 min⚹넞ⴔ㶩翸ざ暟勇餘油 2R.T. = 10.60 min⚹㣢㷋ㆆ
ꂼ⚺油կ劥㹊낉灇瑕㼆韌⚹翸ざ暟勇餘㖈 SEC 蒀靶叙副Ⱖⴀ油傞ꢂ㖈⚺油⛓⵸կ㖈油 1 ⵸
剣♧㼭油絑ꊹ㹁割僽湡叻暟劥俒割⨞雭雿կ 

 
㕃 3. 㣢㷋ㆆꂼ<LC 1stD>蒀靶㕃1 翸ざ暟 (polymer)2㣢㷋ㆆꂼCefoperazone 

2.2 㣢㷋ㆆꂼ⚺䂽絕匬ꊹ㹁 

 

 

 

 
㕃 4. 㣢㷋ㆆꂼ⚺油<LC 2ndD>巊湱蒀靶㕃ծTIC 㕃⿺ MS1 ㄤ MS2 餘靶㕃 
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㕃 5. 㣢㷋ㆆꂼ⚺油〳腊涸鄬鍒錞䖒 

⢪欽 SEC-RPLC-QTOFMS 禹絡ꊹ㹁⚺油涸⾲㔔僽⚹✫䖤ⵌ⚺油㖈✳絶叙副涸ⴀ油傞ꢂ⤑
✵絕ざ✳絶⥂殆傞ꢂꊹ㹁翸ざ暟勇餘կ㖈 SEC-RPLC-QTOFMS 禹絡务㼜㣢㷋ㆆꂼ⚺油ⴗ䰃ⵌ
㹁ꆀ梠鲮荛✳絶膴渮ⴔ區䊩ꢎⴗꢎ傞ꢂ⚹ 10.5-11.1 minկ껰ⴔ絑鵂<2ndD LC>ⴔ區䖤ⵌ㣢㷋
ㆆꂼ⚺油涸✳絶巊湱蒀靶㕃TIC 䚪猌㶩崨蒀靶㕃ㄤ㢴紩餘靶㕃㥵㕃 4 䨾爙կ㣢㷋ㆆꂼ⚺油㖈
✳絶涸ⴀ油傞ꢂ⚹ 28.76 minTIC 㕃副❠〳錛僈儑ㆇ䎾կ㼆㣢㷋ㆆꂼ⚺油鵳遤✳紩餘靶ⴔ區絕
卓㥵♴㣢㷋ㆆꂼⴔ㶩䒭 C25H26N9NaO8S2礵烁餘ꆀ侨⚹ 645.1424♧紩餘靶㕃务 m/z 646.1506
⚹M + H+m/z 668.1321 ⚹M + Na+m/z 530.1347 ⚹㣢㷋ㆆꂼ㖈猌㶩彂ⴔ鍒❡欰涸烱
晙⟄副猌㶩♸鲱⟝雦皾锐雿餘呍嫱霴䊵㖲㖈 2 ppm ⰻկ㣢㷋ㆆꂼ✳紩餘靶烱晙⚺銳剣 m/z 
530.1339ծ388.0636ծ360.0639ծ318.1089ծ290.1127ծ186.0867 ㄤ 143.0804կ䲀崵Ⱖ〳腊涸
鄬鍒錞䖒錛㕃 5կ 

2.3 翸ざ暟勇餘絕匬ꊹ㹁 

㖈SEC-RPLC-QTOFMS禹絡务㼜㣢㷋ㆆꂼ翸ざ暟油ⴗ䰃ⵌ㹁ꆀ梠鲮荛✳絶膴渮ⴔ區䊩ꢎ
ⴗꢎ傞ꢂ⚹8.5-9.1 minկ껰ⴔ絑鵂<2ndD LC>ⴔ區䖤ⵌ翸ざ暟油涸✳絶巊湱蒀靶㕃㥵㕃6䨾爙կ
♸瑟涯很⵫湱嫱翸ざ暟油㖈✳絶稘㢪蒀靶㕃务ⴔ猌ⴀ㢴猫絆ⴔ霹僈翸ざ暟油僽幊ざ暟կ餘
靶唬崵㐼副剣9⚡暟餘油唬ⴀկ⵸4⚡勇餘✳絶ⴀ油傞ꢂ㖈⚺油⛓⵸た5⚡勇餘涸✳絶ⴀ油傞ꢂ
㖈⚺油⛓たկ 

翸ざ暟油-1涸MS1⚹m/z 234.0434MS2⚺銳烱晙⚹m/z 217.1043ծ146.0537ծ124.0744瘝
絑ꊹ㹁Ⱖ⚹⾲俱蚋务涸莞䊼㗞կ翸ざ暟油-2涸MS1 ⚹m/z 377.1457MS2 ⚺銳烱晙⚹m/z 
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164.0705ծ143.0805ծ115.0486瘝䲀崵Ⱖ絕匬〳腊僽㣢㷋ㆆꂼβ-ⰻꃀ腂ꝶ倗鄬欰䧭涸ⶰ❡暟կ
翸ざ暟油-3涸MS1⚹m/z 548.1453MS2⚺銳烱晙⚹m/z 406.0703ծ319.0749ծ143.0802瘝կⰦ
絕匬〳腊僽㣢㷋ㆆꂼⰻꂾ涸宐鍒❡暟կ翸ざ暟油-4暟餘涸MS1⚹m/z 761.2280MS2⚺銳烱晙⚹
m/z 575.1555ծ532.1819ծ390.1110ծ186.0867ㄤ143.0802瘝կm/z 186.0867ㄤ143.0802✳宆
Ⱉ⯋勇梠涸暵䖄烱晙m/z 532.1819ㄤ390.1110⚹㣢㷋ㆆꂼⰻꂾ⿺暵䖄烱晙涸⸈孲鵮⾲油կ䲀
倗翸ざ暟油-4⚹㣢㷋ㆆꂼ涸剣Ⱒ暟餘烱晙⥌䜂剣ꣳ劢䲀㼋ⴀⰦ〳腊涸絕匬կ翸ざ暟油-5涸MS1

⚹m/z 664.1614MS2⚺銳烱晙⚹m/z 548.1452ծ406.0703ծ143.0804瘝Ⱖ絕匬〳腊僽㣢㷋ㆆ
ꂼβ-ⰻꃀ腂ꝶ宐鍒❡暟կ⟄副❀⚡勇餘㖲ꬋ翸ざ暟勇餘կ 

 

 
㕃6. 㣢㷋ㆆꂼ翸ざ暟油<LC 2ndD>巊湱蒀靶㕃⿺瑟涯很⵫✳絶蒀靶㕃 

翸ざ暟油-6 ♸翸ざ暟油-7 涸餘靶㕃錛㕃 7կ⚙罏涸 MS1 㖲⚹ m/z 1175.2797MS2 ⚺銳烱
晙⚹ m/z 1059.2567ծ345.0546ծ530.1317 瘝կ䲀崵Ⱖ絕匬僽㣢㷋ㆆꂼㄤ㣢㷋ㆆꂼⰻꂾ꡻梠✳
翸罜䧭ⴔ㶩䒭⚹ C48H50N14O16S3♸锐雿餘呍嫱湱㼆霴䊵⚹ 1.02 ppmկ꡻梠✳翸涸导䎾
鵂玐〳腊僽㣢㷋ㆆꂼ 7 ⡙⣩Ꝇ崞䚍孽㛇鵳余ⰻꂾ涸 β-ⰻꃀꝶ8a⛲〳腊僽ⰻꂾ涸 7 ⡙⣩
Ꝇ崞䚍孽㛇鵳余㣢㷋ㆆꂼ涸 β-ⰻꃀꝶ8b,㼆䎾涸絕匬䒭錛㕃 8կ8a ♸ 8b 涸✳紩烱晙模Ⰼ♧
荝歋✵尵剣㼆撑ㅷ割腊鵳♧姿ꊹ㹁կ⟄ 8a ⚹⢾䲀㼋Ⱖ〳腊涸鄬鍒錞䖒錛㕃 9կ翸ざ油-6 ♸
翸ざ暟油-7 ✳絶ⴀ油傞ꢂ㖈⚺油⛓た忘駈翸ざ暟勇餘⥂殆刿䔂涸ⴀ油錞䖒կ 

 

MS1
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㕃7. 翸ざ暟油-6ծ7 MS1ㄤMS2餘靶㕃(嫢猌㶩m/z 1175.2797) 

 
㕃 8. 翸ざ暟油-6ծ7 〳腊涸絕匬䒭 

 

㕃 9. 翸ざ暟油-6ծ7 〳腊涸鄬鍒錞䖒 

翸ざ暟油-8♸翸ざ暟油-9涸餘靶㕃錛㕃10⚙罏涸MS1㖲⚹m/z 1291.2926կ䲀崵Ⱖ絕匬僽
㣢㷋ㆆꂼ꡻梠✳翸❡暟ⴔ㶩䒭⚹C50H54N18O16S4[M+H]+♸锐雿餘呍嫱霴䊵⚹0.38 ppmկ翸ざ
暟油-8䔂䏞烯偽✳紩烱晙翸ざ暟油-9涸✳紩⚺銳烱晙⚹m/z 1175.2793ծ1059.2636ծ1015.2711ծ
829.2091瘝副鶣✳紩餘靶烱晙⡠霆✫翸ざ暟ⰻ鿈Ⱏ⟟ꝶ絕匬涸㶸㖈⚹䲀崵翸ざ暟勇餘涸絕
匬ㄤ翸ざ倰䒭䲿⣘✫⣜研կ歋✵㣢㷋ㆆꂼ7⡙⣩Ꝇ剣⚙⚡崞䚍孽㛇⡙挿〄欰L㘗翸ざ导䎾剣⚙
猫❡暟〳腊涸絕匬䒭錛㕃11կ歋✵尵剣㼆撑ㅷ割腊鵳♧姿ꊹ㹁կ絕ざ翸ざ暟油-9涸✳紩烱
晙⟄11a⚹⢾䲀㼋Ⱖ〳腊涸鄬鍒錞䖒錛㕃12կ翸ざ暟油-8♸翸ざ暟油-9涸✳絶ⴀ油傞ꢂ㖈⚺油
⛓た忘駈翸ざ暟勇餘⥂殆刿䔂涸ⴀ油錞䖒կ 
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㕃10. 翸ざ暟油-8ծ9 MS1ㄤMS2餘靶㕃(嫢猌㶩m/z 1291.2961) 

 
㕃 11. 翸ざ暟油-8ծ9 〳腊涸絕匬䒭 

 
㕃 12. 翸ざ暟油-8ծ9 〳腊涸鄬鍒錞䖒 
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3. 雭雿 
 

3.1 㖈絁膴渮巊餘翫欽䪮助 
劥㹊낉ꅷ欽✳絶SEC-RPLC-QTOFMS岁㼆岤㼘欽㣢㷋ㆆꂼ翸ざ暟鵳遤ꊹ㹁霪倰岁㛇✵껰

ⴔ佐꧋梠( Fraction loop) 㼜湡叻껰ⴔ➢♧絶鲮獴荛✳絶巊湱餘靶翫欽禹絡㼆湡叻油䭷ꛏ䚍涸
䘯鸟ⴔ區涸ず傞模䧭崨⸓湱鲮䰃⽰膴渮涸鵂玐⽰㖈割佖」⾲崨⸓湱勵⟝涸㛇炄副㹊梡✫巊
餘翫欽ꊹ㹁湡叻翸ざ暟勇餘կꊹ㹁ⴀ4猫翸ざ暟䎇㼆Ⱖ絕匬⿺鄬鍒錞䖒鵳遤䲀崵կ✳紩餘靶烱
晙⡠霆✫翸ざ暟ⰻ鿈Ⱏ⟟ꝶ絕匬涸㶸㖈䎇ꬋ薴䗞⼶⸂絕ざ涸✳翸⡤կ4猫翸ざ暟勇餘✳絶ⴀ油
傞ꢂ㖲㖈⚺油✳絶涸ⴀ油傞ꢂ⛓た痗ざ翸ざ暟勇餘⥂殆刿䔂涸暵䚍կ 

3.2  蒀靶叙涸鷥䭊 
梡遤叻ⲥꅷ欽涸袕翸祪G10涸蒀靶叙蒀靶勵⟝♴歋✵넞ⴔ㶩⸔䝧⵫涸䕧ㆇ翸ざ暟油唬

ⴀ侨ꆀ㼱翸ざ暟油㘗䊵偽岁♸⚺油模Ⰼⴔ猌կ劥俒鷥䭊涸Shimpack Diol-150蒀靶叙ꅷ欽✳
ꃫ㛇ꝶざ涸㢴㶰넞紱炊脸杝剣涸⻊㷖⥝껑䪮助烁⥂ⴔ猌䏞涸ず傞油㘗刿⸈㼺Ꝙկ㹊낉絕卓邍
僈翸ざ暟油♸⚺油⛓ꢂⴔ猌䏞剣✫熊㣐佖㊤կ㽴盗⣘霚ㅷꅷ欽鵂ꆀ鵳呋♧絶蒀靶㕃务⚺油⚹
䎂㣢油翸ざ暟油ⴗ荛✳絶絑넞ⴔ鳹餘靶烁霆翸ざ暟油务劢唬崵ⵌ㣢㷋ㆆꂼ⚺油կ邍僈劥岁♧
絶翸ざ暟油♸⚺油ⴔ猌䏞葻㥩կ 

3.3  ♸շ⚥㕂蚋Ⱙո倰岁㼆嫱 
劥岁絕ざQTOFMS㼆㣢㷋ㆆꂼ翸ざ暟勇餘鵳遤礵ⲥ唬崵⯘剪✫蚋Ⱙ倰岁㹁䚍腊⸂割駈涸

䪮助緃ꤴկ䭽շ务㕂蚋Ⱙո2015晜佐鲿涸岤㼘欽㣢㷋ㆆꂼ翸ざ暟唬叅倰岁鵳遤㼆嫱㹊낉劥岁
涸鵳呋ꆀ刿㼱鷥䭊䚍刿넞⾝併䏞刿넞ⴔ猌䏞刿㥩կ翸ざ暟油㖈✳絶⚹幊ざ暟絑넞ⴔ鳹
餘靶烁霆Ⱖ稘㢪靶㕃务ㆇ䎾剒㣐涸油僽㣢㷋ㆆꂼ宐鍒❡暟䎇ꬋ翸ざ暟勇餘կ翸ざ暟勇餘㖈呋
ㅷ务涸ゎꆀ䗎⛖Ⱖ䗎劥岁ꅷ欽500 µL㹁ꆀ梠㼜♧絶务翸ざ油ⰌⴗⰆ✳絶䩞䖤⟄唬崵կず傞歋
✵♧絶崨⸓湱务偽剣劼湱䎇劢䒸饰✳絶很⵫佪䎾կⰌⴗ涸〥♧⚡⠏挿僽㥵剣꨽銳✳絶〳
⟄㼆翸ざ暟勇餘鵳遤㹁ꆀ唬崵կ 

3.4  倰岁涸⠏⻊ 
β-ⰻꃀ腂碫䫒欰稇涸翸ざ暟絕匬割珘㹁僒宐鍒꨽⚰欽倝ꂁկ餘靶唬崵傞꨽㼜猌㶩彂庛䏞

霃縨⚹鳅⡛⧩鼙⯝翸ざ暟㖈猌㶩彂副ⴔ鍒կβ-ⰻꃀ腂碫䫒欰稇涸꡻梠✳翸⡤涸ㆇ䎾⚹[2M+H]+կ
䔲呋ㅷ崽䏞넞傞歋✵薴䗞⼶⸂翸ざ㖈猌㶩彂副⛲腊ⴀ梡[2M+H]+涸ㆇ䎾꨽銳絕ざ⥂殆傞ꢂㄤ
✳紩餘靶㕃鵳遤⼓ⴔկ 

4. 絕雿 
劥俒䒊用✫㖈絁SEC-RPLC-QTOFMS禹絡㼜翸ざ暟䭷ꛏ䚍㹁⡙♸㖈絁膴渮넞ⴔ鳹餘靶ꊹ

㹁剣劼絕ざ饰勻կ絑넞ⴔ鳹餘靶LCMS-9030ꊹ㹁✳絶蒀靶㕃务䔂䏞剒넞油䎇ꬋ翸ざ暟勇餘넞
ⴔ鳹餘靶涸⢪欽⯘剪✫蚋Ⱙ倰岁㹁䚍割駈涸꡼곿կLCMS-9030⾝併䏞넞鷓欽✵⡛ゎꆀ勇餘涸
絕匬ꊹ㹁⚹β-ⰻꃀ腂碫䫒欰稇务翸ざ暟涸ⴔ猌ծⴔ區⿺❡ㅷ餘ꆀ䲿넞䲿⣘✫⣜研կ 
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LCMS-9050 䘯鸟癃叅⥂⨴ㅷ⚥ꬋ岁幑⸈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务ꬋ岁幑⸈暟餘涸䘯鸟癃叅倰岁կ㼆 7 ⚡呋劥务涸ꬋ岁幑⸈暟餘
鵳遤㹁䚍ⴔ區Ⱖ絕卓儑爙㖈 7 ⚡呋劥务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⠔涸〄㾝馊勻馊㢴涸➃Ⱒ岤⥂⨴
㖈欰崞务⛲䌢剪欽⥂⨴ㅷկ⚹✫鷅宠ⵄ渤, 鿈
ⴔ割岁欰❡罏⠔㖈♧❈⥂⨴굹ㅷ务ꬋ岁幑⸈
ぐ猫蚋暟⟄鴪ⵌ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⠔絛嶊餩
罏鸣䧭⚚ꅾ涸魧⡤⨴䐀꡼곿կ 

㼆✵⥂⨴ㅷ务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务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务
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(+/-) ⸈掚垷㗌庛䏞 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  垷  䒭 MS Scan(m/z 100 -1000) 

DDA MS/MS (m/z 100 -1000) 

1.4 呋ㅷ⵸㢅椚  
1.4.1 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 

1.4.2 呋ㅷ很巊ꂁⵖ 
》呋ㅷ灇絈獦》 0.3 g縨✵ 50 mL 㺂ꆀ櫕务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✵鵳呋㼭櫕务嫦猫呋ㅷⴔⵆ欽副鶣♲猫䲿》巊䲿》կ 
 

2絕卓♸雭雿 
ⴔⵆ⢪欽 DDA(+/-)垷䒭㼆嫦⚡呋ㅷ絑鵂♲猫割ず䲿》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务涸ꬋ岁幑⸈鵳遤䘯鸟癃叅կ侨研㢅锐
姿낢㥵♴ 
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2.1 㼋Ⰶ⻊ざ暟⥌䜂 
㼜 DDA 侨研㼋Ⰶ Insight Explore 鲱⟝㖈Edit Method고♴涸Compounds⴩邍务幑⸈꨽銳

癃叅涸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务幑⸈շ⥂⨴ㅷꬋ岁幑⸈✳紩餘靶䎽ոկ㥵㕃 2 䨾爙幑

⸈✫⥂⨴ㅷ务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 
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2.3 綘鳓Flags 
㖈Edit Flags고♴綘鳓絕卓ⴼ㹁涸⣜研կ㥵㕃3䨾爙劥俒务幑⸈✫⚙⚡ⴼ㹁⣜研ⴔⵆ僽Lib 

Compound NameㄤMin. Library Similarity Index,㼆✵割忘駈Ⱖ务⟣♧勵⟝涸絕卓⠔剣㼭偫
㕃叻儑爙կ 

 
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⴩邍务涸ぜ獦ぼ㇬N-⿡歌㛇銯㖑齡ꬋ✳紩烱晙♸侨研䎽务餘靶㕃
⼐ꂁ葻㥩⼐ꂁ䏞㣐✵70佦Lib. SI尵剣覰蒀㞅⯎告僽ぜ獦♸鸑鵂✳紩烱晙嫱㼆䖤ⵌ涸⻊ざ暟ぜ獦
割㼆佦㖈ぜ獦齡♧吃儑爙✫紤蒀Flag ID儑爙✫Name銯㖑齡ꬋN-孻⻊暟✳紩烱晙♸侨研䎽务
餘靶㕃⼐ꂁ葻㥩⼐ꂁ䏞㣐✵70⚂♸侨研䎽务ぜ獦♧荝佦尵剣Flag儑爙կ 



44 

 
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务涸唬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 
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8 銯㖑齡ꬋ N-孻⻊暟 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Ⱆ尽 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务ꬋ岁幑⸈暟鵳遤癃叅կ絕卓儑爙7 ⚡⥂⨴ㅷ呋劥务㹁䚍ⴀ 13 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ⴼ㹁⥂⨴ㅷ务〳腊涸ꬋ岁幑⸈暟Ⱘ剣♧㹁涸㹊꣢䎾欽

⟟⧩⣘湱Ⱒ➃プ⿬罌կ 
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LCMS-9030 䘯鸟癃叅⻊㥿ㅷ⚥ 214 猫굥ꤗ暟餘 

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⟉䒊用✫⻊㥿ㅷ务 214 猫굥ꤗ暟餘涸ꊹ
ⵆㄤ烁雩倰岁կ⢪欽 LabSolutions insight 䒊用✫ 200 ⡮猫굥ꤗ暟餘涸넞ⴔ鳹✳紩餘靶䎽呏研⥂殆傞ꢂ
⿺礵烁餘ꆀ侨鵳遤ꊹⵆ䎇⢪欽✳紩餘靶䎽⿺Ⱙ㘗✳紩烱晙猌㶩⚪䏞嫱鵳遤烁雩կ10 ng/mL 崽䏞涸⚙猫㛇
餘⸈叻呋ㅷ厫肌宐ծ䫡肌꩹⟄很⵫叻巊鵳遤㹁ꆀ雦皾馄鵂 70%涸⻊ざ暟㔐佐桧㖈 50-120%⛓ꢂկ霪
倰岁〳欽✵⻊㥿ㅷ务굥ꤗ暟餘涸䘯鸟癃叅կ 

Ⱒꝶ霒LCMS-Q-TOF  ⻊㥿ㅷ 굥ꤗ暟餘  

⡲⚹♧猫湬䱹⡲欽✵➃⡤涸⻊㷖䊨⚌❡ㅷ⻊
㥿ㅷ絛䧮又䌄勻繠⚽涸ず傞⨴䐀㸝Ⰼ䗳곢䖤ⵌ⥂
ꥻ搬罜䧮㕂⻊㥿ㅷ遤⚌♧❈割⨴䐀涸梡韌⢾
㥵割岁⾊㹻絛⻊㥿ㅷ务幑⸈〳腊⽭㹲⨴䐀涸犜欽
暟餘瘝遤⚹絛昶繠➃㡦涸⨴䐀䌄勻ꥧ䝖կ 

㢊「Ⱒ岤涸շ⻊㥿ㅷ港漛盗锐勵⢾ո姻䒭ⴀ〵
✵ 2021 䎃 1 剢 1 傈饰倶遤կշ勵⢾ոⰟ 6 畎 80 勵

➢㔋⚡倰꬗㼆⻊㥿ㅷ欰❡絑蠒崞⸓⿺Ⱖ港漛盗锐✮
⟄錞薴կ 

劥俒⿬罌湱Ⱒ叻ⲥ䒊用✫㛇✵䀙峸馄넞佪巊
湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶涸⻊㥿ㅷ务굥ꤗ暟餘
暟餘涸癃叅倰岁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⚹⻊
㥿ㅷ务굥ꤗ暟餘暟癃叅倰岁䒊用䲿⣘⿬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⚹ 

鳕 巊 岹 :LC-30AD×2 禹 絡 䱽 ⵖ 㐼 :CBM-20Alite 
荈 ⸓ 鵳 呋 㐼 :SIL-30AC 굷遤傞ꢂ餘靶⟉ :LCMS-9030 
叙 庛 盲 :CTO-20AC 

蒀 靶 䊨 ⡲ 畀 
:LabSolutions Ver. 5.98 

㖈 絁 膴 孞 劼 :DGU-20A5R LabSolutions Insight Ver. 3.7 

1.2 ⴔ區勵⟝

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack GIST-HP C18 100 mm I.D.× 2.1 mm I.D., 1.9 μm, P/N: 227-30807-02 
崨  ⸓  湱 A 湱-0.1%歌ꃑ宐+2 mM 歌ꃑꜽB 湱-⛩臟 
峤 ꛏ 垷 䒭 鵳呋⵸た峤ꛏExternal only鵳呋ꛏ㢪㠗幡峤Rinse Port 
崨     鸟 0.25 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⚹5%傞ꢂ玐䎸錛邍1կ 

餘靶勵⟝ 
猌   㶩   彂 ESI +/ - ⸈掚垷㗌庛䏞 400˫ 
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꨺ 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  垷  䒭 MS Scan (m/z 50 -1000) 

   MS2 DDA (m/z 50 -1000) 
邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

0.50 岹 B.Conc 5 

5.00 岹 B.Conc 30 

13.00 岹 B.Conc 60 

16.00 岹 B.Conc 98 

18.00 岹 B.Conc 98 

18.50 岹 B.Conc 5 

22.00 䱽ⵖ㐼 Stop  

1.3 霚⵫  
⛩臟蒀靶紩㹔庛⥂㶸կ 
㹊낉欽宐歋 Milli-Q Plus 宐ⲙ⻊禹絡絑⿡猌㶩♸✳妃ⲙ⻊ⵖ䖤կ 
歌ꃑ蒀靶紩紱䏞 98 %㹔庛⥂㶸կ 
歌ꃑꜽ蒀靶紩紱䏞 99 %㹔庛⥂㶸կ 

1.4 呋ㅷ⵸㢅椚 
礵㺙獦ꆀ 0.5 g 厫肌宐ծ䫡肌꩹呋ㅷ縨✵ 15 mL 猌䗱盗务⸈Ⰶ 2 mL ⛩臟⯎ⴔ嶴偒 2 min⢪Ⱖ⯎

ⴔ♸呋ㅷ幊ざ㖲⺣ⱄ⸈Ⰶ 7 mL ⛩臟馄㡮䲿》 10 min꫽縨荛㹔庛⛩臟㹁㺂 10 mL⯎ⴔ䶔⺣4000 
r/min 猌䗱 5 min》 1 mL 副幡巊鵂 0.22 μm 応芘た副劼ⴔ區կ 

2絕卓♸雭雿 

2.1 ⲥ烁餘ꆀ侨䲿》絕卓 
214 猫굥ꤗ暟餘䲿》猌㶩崨蒀靶㕃 EIC 㕃10 ng/mL㥵㕃 1 䨾爙կ 

 
㕃 1. 214 猫굥ꤗ暟餘䲿》猌㶩崨蒀靶㕃 EIC 㕃10 ng/mL 

2.2 倰岁唬ⴀꣳ 
ꂁⵖ崽䏞 10 ng/mL 涸 214 猫굥ꤗ暟餘幊ざ叻ⲥ呋ㅷ副劼鵳遤崵㹁214 猫굥ꤗ暟餘ㅷ猫⥌䜂ծ务薉

俒ぜծCASծ♧紩猌㶩ծ⥂殆傞ꢂծ㹁ꆀꣳASTMS/N=10瘝絕卓錛邍 2կ 
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邍 2. 214 猫굥ꤗ暟餘⻊ざ暟⥌䜂 
 

碫㘗 䎸尼 务俒ぜ獦 薉俒ぜ獦 CAS 尼 ⴔ㶩䒭 猌㶩碫㘗 ♧紩猌㶩 
⥂殆傞ꢂ

min) 

䫒
蝒
蚋 

1 熬腂ꃲꃀ Sulfacetamide 144-80-9 C8H10N2O3S [M+H]+ 215.04849 5.8 

2 熬腂㢴鳟 Sulfadoxine 2447-57-6 C12H14N4O4S [M+H]+ 311.08085 8.7 

3 熬腂✳歌㛇䒗必㊋ Sulfisomidine 515-64-0 C12H14N4O2S [M+H]+ 279.09102 5.3 

4 熬腂必㊋ Sulfadiazine 68-35-9 C10H10N4O2S [M+H]+ 251.05972 6.3 

5 熬腂✳歌必㊋ Sulfamethazine 57-68-1 C12H14N4O2S [M+H]+ 279.09102 7.5 

6 楉梵ꃀ熬腂㑞㇬ Succinylsulfathiazole 116-43-8 C13H13N3O5S2 [M+H]+ 356.03694 6.9 

7 熬腂✳歌䒗䜌㇬ Sulfisoxazole 127-69-5 C11H13N3O3S [M+H]+ 268.07504 9.0 

8 熬腂✳歌孻㍟ Sulfadimethoxine 122-11-2 C12H14N4O4S [M+H]+ 311.08085 9.9 

9 熬腂㌄䜌㉆ Sulfaquinoxaline 59-40-5 C14H12N4O2S [M+H]+ 301.07537 9.9 

10 熬腂鲜薅 Sulfanitran 122-16-7 C14H13N3O5S [M-H]- 334.05032 11.5 

11 渮ꃑ✳孮尪僤 
Difluoxacin 

hydrochloride 
91296-86-5 C21H20ClF2N3O3 [M+H]+ 400.14673 7.7 

12 ゜㆕繠鳟 Indometacin 53-86-1 C19H16ClNO4 [M-HCl+H]+ 358.08406 15.6 

13 ⥂岲匠 Phenylbutazone 50-33-9 C19H20N2O2 [M+H]+ 309.15975 16.2 

14 渮ꃑ峫繠尪僤 
Lomefloxacin 
hydrochloride 

98079-52-8 C17H20ClF2N3O3 [M-HCl+H]+ 352.14673 6.7 

15 孮歌㌄ Flumequine 42835-25-6 C14H12FNO3 [M+H]+ 262.08740 11.3 

16 鲜ꃑㅔ䐀㇬ Miconazole nitrate 22832-87-7 C18H15Cl4N3O4 [M-HNO3+H]+ 414.99330 15.0 

17 渮ꃑ蟼剏蓷 Naftifine hydrochloride 65473-14-5 C21H22ClN [M-HCl+H]+ 288.17468 11.8 

18 剏鲜㇬ Tinidazole 19387-91-8 C8H13N3O4S [M+H]+ 248.06995 7.0 

19 鲜ꃑ渤䐀㇬ Econazole nitrate 24169-02-6 C18H16Cl3N3O4 [M-HNO3+H]+ 381.03227 13.9 
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20 㖑紤꩓稇 Dirithromycin 62013-04-1 C42H78N2O14 [M+H]+ 835.55258 8.5 

21 紤꩓稇 Erythromycin 114-07-8 C37H67NO13 [M+H]+ 734.46852 9.9 

22 楉⛩紤꩓稇 
Erythromycin 

ethylsuccinate 
1264-62-6 C43H75NO16 [M+H]+ 862.51586 12.5 

23 銯ㅔ剏♨ Cimetidine 51481-61-9 C10H16N6S [M+H]+ 253.12299 5.2 

24 徃蜒㽲㹁 Brimonidine 59803-98-4 C11H10BrN5 [M+H]+ 292.01923 5.4 

25 蜒⼐縄僤 Mupirocin 12650-69-0 C26H44O9 [M+H]+ 501.30581 11.7 

26 ➭䩟縄宝 Tazarotene 118292-40-3 C21H21NO2S [M+H]+ 352.13658 18.6 

27 ⯘縄碛鸑 Crotamiton 483-63-6 C13H17NO [M+H]+ 204.13829 13.7 

28 ♲歌孻蔮孽必 Trimethoprim 738-70-5 C14H18N4O3 [M+H]+ 291.14517 6.6 

29 
✳歌孻歌㛇蔮孽必

㊋ 
Ormethoprim 6981-18-6 C14H18N4O2 [M+H]+ 275.15025 6.9 

30 䊼㌄兜卌 Baquiloprim 102280-35-3 C17H20N6 [M+H]+ 309.18222 1.3 

31 莞䊼㗞ꛧ Sulbactam sodium 69388-84-7 C8H10NNaO5S [M+H]+ 256.02502 15.6 

32 ⚋熬莞 Probenecid 57-66-9 C13H19NO4S [M-H]- 284.09620 13.8 

33 ꣚㖑兜卌 Aditoprim 56066-63-8 C15H21N5O2 [M+H]+ 304.17680 1.4 

34 渮ꃑ䋒剏蟼ꂛ 
Butenafine 

hydrochloride 
101827-46-7 C23H28ClN [M-HCl+H]+ 318.22163 14.1 

35 ⽔用䐀㇬ Luliconazole 187164-19-8 C14H9Cl2N3S2 [M+H]+ 353.96877 15.0 

36 ⠃用䐀㇬ Voriconazole 137234-62-9 16H14F3N5O [M+H]+ 350.12232 11.9 

37 齡孮尪僤 Nadifloxacin 124858-35-1 C19H21FN2O4 [M+H]+ 361.15581 10.6 

38 ⵄ䬘蟼ꂾ Liranaftate 88678-31-3 C18H20N2O2S [M+H]+ 329.13183 18.2 

39 熬腂✳歌㇬ Sulfamoxol 729-99-7 C11H13N3O3S [M+H]+ 268.07504 7.1 

40 歌鲜㇬ Metronidazole 443-48-1 C6H9N3O3 [M+H]+ 172.07167 5.4 

41 孻孮尪僤 Ofloxacin 82419-36-1 C18H20FN3O4 [M+H]+ 362.15106 6.4 
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42 䊩孻孮尪僤 
Levofloxacin 

hydrochloride 
100986-85-4 C18H20FN3O4 [M+H]+ 362.15106 6.4 

43 梠⚋尪僤 Ciprofloxacin 85721-33-1 C17H18FN3O3 [M+H]+ 332.14050 6.5 

44 ⯘卌꩓稇 Clindamycin 18323-44-9 C18H33ClN2O5S [M+H]+ 425.18715 8.1 

45 卌〳꩓稇 Lincomycin 154-21-2 C18H34N2O6S [M+H]+ 407.22104 5.3 

46 㢴銯梠稇 Doxycycline 564-25-0 C22H24N2O8 [M+H]+ 445.16055 8.4 

47 碛霿梠稇 Minocycline 10118-90-8 C23H27N3O7 [M+H]+ 458.19218 6.6 

48 ꣚㣼꩓稇 Azithromycin 83905-01-5 C38H72N2O12 [M+H]+ 749.51581 7.8 

49 ⯘䬘꩓稇 Clarithromycin 81103-11-9 C38H69NO13 [M+H]+ 748.48417 11.6 

50 縄紤꩓稇 Roxithromycin 80214-83-1 C41H76N2O15 [M+H]+ 837.53185 11.9 

51 ⯘꩓㇬ Clotrimazole 23593-75-1 C22H17ClN2 [M-C3N2H3]+ 277.07785 12.8 

52 ꂼ䐀㇬ Ketoconazole 65277-42-1 C26H28Cl2N4O4 [M+H]+ 531.15604 11.1 

53 孮䐀㇬ Fluconazole 86386-73-4 C13H12F2N6O [M+H]+ 307.11135 7.5 

54 翫薅蔮㇬ Bifonazole 60628-96-8 C22H18N2 [M+H]+ 311.15428 12.7 

55 熬腂ぼ㊋ Sulfapyridine 144-83-2 C11H11N3O2S [M+H]+ 250.06447 6.7 

56 熬腂歌必㊋ Sulfamerazine 127-79-7 C11H12N4O2S [M+H]+ 265.07537 7.0 

57 熬腂歌✳㇬ Sulfamethizole 144-82-1 C9H10N4O2S2 [M+H]+ 271.03179 7.4 

58 熬腂歌孻㍟ Sulfamethoxypyridazine 80-35-3 C11H12N4O3S [M+H]+ 281.07029 7.5 

59 熬腂守ㆍ㍟ Sulfachloropyridazine 80-32-0 C10H9ClN4O2S [M+H]+ 285.02075 8.3 

60 熬腂歌㛇䒗㏲㇬ Sulfamethoxazole 723-46-6 C10H11N3O3S [M+H]+ 254.05939 8.7 

61 ⣜霿尪僤 Enoxacin 74011-58-8 C15H17FN4O3 [M+H]+ 321.13575 6.2 

62 尪䬘尪僤 Sarafloxacin 98105-99-8 C20H17F2N3O3 [M+H]+ 386.13108 7.6 

63 㛆孮尪僤 Pefloxacin 70458-92-3 C17H20FN3O3 [M+H]+ 334.15615 6.7 

64 孮縄尪僤 Fleroxacin 79660-72-3 C17H18F3N3O3 [M+H]+ 370.13731 6.4 
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65 ⿽孮尪僤 Difloxacin 98106-17-3 C21H19F2N3O3 [M+H]+ 400.14673 7.7 

66 蜒銯尪僤 Moxifloxacin 151096-09-2 C21H24FN3O4 [M+H]+ 402.18237 7.9 

67 霿孮尪僤 Norfloxacin 70458-96-7 C16H18FN3O3 [M+H]+ 320.14050 6.3 

68 䛸霿尪僤 Enrofloxacin 93106-60-6 C19H22FN3O3 [M+H]+ 360.17180 7.1 

69 ト废㸐ꂼ Furaltadone 139-91-3 C13H16N4O6 [M+H]+ 325.11426 6.0 

70 㔋梠稇 Tetracycline 60-54-8 C22H24N2O8 [M+H]+ 445.16055 7.1 

71 㕼꩓稇 Oxytetracyclin 79-57-2 C22H24N2O9 [M+H]+ 461.15546 6.7 

72 轠ⰻꂾ Spironolactone 52-01-7 C24H32O4S [M+H]+ 417.20941 11.9 

73 抪랕꩓稇 Griseofulvin 126-07-8 C17H17ClO6 [M+H]+ 353.07865 12.9 

74 守꩓稇 Chloramphenicol 56-75-7 C11H12Cl2N2O5 [M-H]- 321.00505 9.1 

75 守꩓稇✳ꃫ暟 
1-p-nitropheny-2-

amino1.3-propanediol 
CB13962449 C9H12N2O4 [M+H]+ 213.08698 1.5 

慨
稇 

76 霿륫 Nandrolone 434-22-0 C18H26O2 [M+H]+ 275.20056 12.6 

77 㖿ⵄꂼ Canrenone 976-71-6 C22H28O3 [M+H]+ 341.21112 14.8 

78 㾅轠ꂼ Drospirenone 67392-87-4 C24H30O3 [M+H]+ 367.22677 14.7 

79 拳꧘ꄍ Quinestrol 152-43-2 C25H32O2 [M+H]+ 365.24751 19.0 

80 拳霿ꂼ Norethindrone 68-22-4 C20H26O2 [M+H]+ 299.20056 13.6 

81 邍潅ꂼ Epitestosterone 481-30-1 C19H28O2 [M+H]+ 289.21621 14.4 

82 䐀⸂륫 Stanozolol 10418-03-8 C21H32N2O [M+H]+ 329.25874 14.0 

83 㶲✳掜ꂼ Gestodene 60282-87-3 C21H26O2 [M+H]+ 311.20056 14.3 

84 끩掜꧘ꂼ Equilin 474-86-2 C18H20O2 [M+H]+ 269.15361 15.0 

85 㔋掜꧘ꂼ Altrenogest 850-52-2 C21H26O2 [M+H]+ 311.20056 15.0 

86 ⚋ꃑ潅ꂼ 
Testosterone 

propionate 
57-85-2 C22H32O3 [M+H]+ 345.24242 18.0 
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87 ꃲꃑ梠⚋㶲ꂼ Cyproterone acetate 427-51-0 C24H29ClO4 [M+H]+ 417.18271 16.4 

88 ꃲꃑ⠏⸂尽暵 Ulipristal Acetate 126784-99-4 C30H37NO4 [M+H]+ 476.27954 15.7 

89 17a-繿㛇랕⡤ꂼ Hydroxyprogesterone 68-96-2 C21H30O3 [M+H]+ 331.22677 14.5 

90 㹈⚸ꂼ Boldenone 846-48-0 C19H26O2 [M+H]+ 287.20056 12.3 

91 薅⚋ꃑ霿륫 
Nandrolone 

phenylpropionate 
62-90-8 C27H34O3 [M+H]+ 407.25807 18.7 

92 薅歌ꃑ꧘✳ꃫ Estradiol benzoate 50-50-0 C25H28O3 [M+H]+ 377.21112 18.3 

93 ⿡孻淼餘ꂼ Desoxycorticosterone 64-85-7 C21H30O3 [M+H]+ 331.22677 13.7 

94 ꃲꃑ⿡孻淼餘ꂼ 
Deoxycorticosterone 

acetate 
56-47-3 C23H32O4 [M+H]+ 373.23734 16.2 

95 ꧘ꂼ炻ꃑꂾㆆ㍟ Estropipate 7280-37-7 C22H32N2O5S [M-C4H10N2-H]- 349.11152 9.8 

96 䊩拳霿㶲ꂼ Levonorgestrel 797-63-7 C21H28O2 [M+H]+ 313.21676 15.1 

97 繠꧆ꂼ Metandienone 72-63-9 C20H28O2 [M+H]+ 301.21621 13.0 

98 ⚋ꃑ霿륫 
Nandrolone 17-

propionate 
7207-92-3 C21H30O3 [M+H]+ 331.22677 17.7 

99 峁㽲匠륫 Prednisolone 50-24-8 C21H28O5 [M+H]+ 361.20095 9.6 

100 峁㽲匠 Prednisone 53-03-2 C21H26O5 [M+H]+ 359.18530 9.7 

101 䒗孮峁㽲匠 9-fluoroprednisolone 338-95-4 C21H27FO5 [M+H]+ 379.19153 9.6 

102 孲⻊〳涸匠 Hydrocortisone 50-23-7 C21H30O5 [M+H]+ 363.21660 9.7 

103 〳涸匠 Cortisone 53-06-5 C21H28O5 [M+H]+ 361.20095 9.6 

104 歌㛇峁㽲匠륫 Methylprednisolone 83-43-2 C22H30O5 [M+H]+ 375.21660 10.6 

105 ⦔➭碛匠 Betamethasone 378-44-9 C22H29FO5 [M+H]+ 393.20718 10.9 

106 㖑㝱碛匠 Dexamethasone 50-02-2 C22H29FO5 [M+H]+ 393.20718 10.9 

107 孮碛匠 Flumethasone 2135-17-3 C22H28F2O5 [M+H]+ 411.19776 11.0 

108 ⦔守碛匠 Beclomethasone 4419-39-0 C22H29ClO5 [M+H]+ 409.17763 11.3 
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109 刼㸝㣽䗞 
Triamcinolone 

acetonide 
76-25-5 C24H31FO6 [M+H]+ 435.21775 11.8 

110 㖑程㣽䗞 Desonide 638-94-8 C24H32O6 [M+H]+ 417.22717 11.7 

111 孮㽲綫匠 Flunisolide 77326-96-6 C24H31FO6 [M+H]+ 435.21775 11.8 

112 孮鲽匠 Fluocinolone acetonide 67-73-2 C24H30F2O6 [M+H]+ 453.20833 12.0 

113 刼㸝銯륫⿽ꃲꃑꂾ 
Triamcinolone 

diacetate 
67-78-7 C25H31FO8 [M+H]+ 479.20758 12.1 

114 孮孲綫匠 Fludroxycortide 1524-88-5 C24H33FO6 [M+H]+ 437.23340 12.1 

115 峁㽲匠륫ꃲꃑꂾ 
Prednisolone 21-

acetate 
52-21-1 C23H30O6 [M+H]+ 403.21152 12.3 

116 孮碛륫 Fluorometholone 426-13-1 C22H29FO4 [M+H]+ 377.21227 12.4 

117 孲⻊〳涸匠ꃲꃑꂾ 
Hydrocortisone 21-

acetate 
50-03-3 C23H32O6 [M+H]+ 405.22717 12.4 

118 孮孲〳涸匠ꃲꃑꂾ 
Fludrocortisone 21-

acetate 
514-36-3 C23H31FO6 [M+H]+ 423.21775 12.5 

119 㖑㣗〳暵 Deflazacort 14484-47-0 C25H31NO6 [M+H]+ 442.22242 12.6 

120 峁㽲匠ꃲꃑꂾ Prednisone 21-acetate 125-10-0 C23H28O6 [M+H]+ 401.19587 12.6 

121 〳涸匠ꃲꃑꂾ Cortisone 21-acetate 50-04-4 C23H30O6 [M+H]+ 403.21152 13.0 

122 ⽖繠➭匠 Halometasone 50629-82-8 C22H27ClF2O5 [M+H]+ 445.15879 12.8 

123 
歌㛇峁㽲匠륫ꃲꃑ

ꂾ 
Methylprednisolone 21-

acetate 
53-36-1 C24H32O6 [M+H]+ 417.22717 13.4 

124 ⦔➭碛匠ꃲꃑꂾ 
Betamethasone 21-

acetate 
987-24-6 C24H31FO6 [M+H]+ 435.21775 11.8 

125 潅ꂼ Testosterone 58-22-0 C19H28O2 [M+H]+ 289.21621 13.4 
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126 㖑㝱碛匠ꃲꃑꂾ 
Dexamethasone 21-

acetate 
1177-87-3 C24H31FO6 [M+H]+ 435.21775 11.8 

127 䋒㖑㣽䗞 Budesonide 51333-22-3 C25H34O6 [M+H]+ 431.24282 13.7 

128 孲⻊〳涸匠♨ꃑꂾ 
Hydrocortisone 17-

butyrate 
13609-67-1 C25H36O6 [M+H]+ 433.25847 13.8 

129 㶲♲掜ꂼ Gestrinone 16320-04-0 C21H24O2 [M+H]+ 309.18491 14.1 

130 孮碛륫ꃲꃑꂾ 
Fluorometholone 17-

acetate 
3801-06-7 C24H31FO5 [M+H]+ 419.22283 14.1 

131 歌潅ꂼ Methyltestosterone 58-18-4 C20H30O2 [M+H]+ 303.23186 14.2 

132 孲⻊〳涸匠䧥ꃑꂾ 
Hydrocortisone 17-

valerate 
57524-89-7 C26H38O6 [M+H]+ 447.27412 14.9 

133 刼㸝㣽䗞ꃲꃑꂾ 
Triamcinolone 

acetonide acetate 
3870-07-3 C26H33FO7 [M+H]+ 477.22831 14.9 

134 ✳孮䬘匠⿽ꃲꃑꂾ Diflorasone diacetate 33564-31-7 C26H32F2O7 [M+H]+ 495.21889 15.1 

135 孮鲽匠ꃲꃑꂾ Fluocinonide 356-12-7 C26H32F2O7 [M+H]+ 495.21889 15.1 

136 拳霿㶲ꂼ Norgestrel 6533-00-2 C21H28O2 [M+H]+ 313.21621 15.1 

137 ⦔➭碛匠䧥ꃑꂾ 
Betamethasone 17-

valerate 
2152-44-5 C27H37FO6 [M+H]+ 477.26470 15.6 

138 ㆁ銯㣽䗞 Halcinonide 3093-35-4 C24H32ClFO5 [M+H]+ 455.19951 16.1 

139 峁㽲子ꂾ Prednicarbate 73771-04-7 C27H36O8 [M+H]+ 489.24830 16.1 

140 守剏峁霿 Loteprednol etabonate 82034-46-6 C24H31ClO7 [M+H]+ 467.18311 16.2 

141 ꣚守碛匠⿽⚋ꃑꂾ 
Alclometasone 
dipropionate 

66734-13-2 C28H37ClO7 [M+H]+ 521.23006 16.9 

142 㸝銯㣽䗞 Amcinonide 51022-69-6 C28H35FO7 [M+H]+ 503.24396 16.2 

143 ⽖⦔➭程⚋ꃑꂾ Halobetasol Propionate 66852-54-8 C25H31ClF2O5 [M+H]+ 485.19009 16.2 
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144 守⦔➭程⚋ꃑꂾ 
Clobetasol 17-

propionate 
25122-46-7 C25H32ClFO5 [M+H]+ 467.19951 16.3 

145 孮剏子匠⚋ꃑꂾ Fluticasone propionate 80474-14-2 C25H31F3O5S [M+H]+ 501.19171 16.4 

146 蜒碛➭匠禄ꃑꂾ Mometasone furoate 83919-23-7 C27H30Cl2O6 [M+H]+ 521.14922 16.5 

147 ꃲꃑ歌㖑㶲ꂼ Megestrol acetate 595-33-5 C24H32O4 [M+H]+ 385.23734 16.5 

148 ꃲꃑ守㖑㶲ꂼ Chlormadinone acetate 302-22-7 C23H29ClO4 [M+H]+ 405.18272 16.7 

149 ⦔➭碛匠⿽⚋ꃑꂾ 
Betamethasone 

dipropionate 
5593-20-4 C28H37FO7 [M+H]+ 505.25961 16.6 

150 랕⡤ꂼ Progesterone 57-83-0 C21H30O2 [M+H]+ 315.23186 16.5 

151 ꃲꃑ歌繿㶲ꂼ 
Medroxyprogesterone 

17-acetate 
71-58-9 C24H34O4 [M+H]+ 387.25299 16.7 

152 歌繿㶲ꂼ Medroxyprogesterone 520-85-4 C22H32O3 [M+H]+ 345.24242 15.6 

153 ⦔守碛匠⿽⚋ꃑꂾ 
Beclmetasone 
dipropionate 

5534-09-8 C28H37ClO7 [M+H]+ 521.23006 16.9 

154 ⿽孮〳륫䧥ꃑꂾ Diflucortolone valerate 59198-70-8 C27H36F2O5 [M+H]+ 479.26036 17.0 

155 守⦔➭匠♨ꃑꂾ 
Clobetasone 17-

butyrate 
25122-57-0 C26H32ClFO5 [M+H]+ 479.19951 17.2 

156 䊹ꃑ繿㶲ꂼ 
Hydroxyprogesterone 

caproate 
630-56-8 C27H40O4 [M+H]+ 429.29994 18.3 

157 梠程㣽䗞 Ciclesonide 126544-47-6 C32H44O7 [M+H]+ 541.31598 18.9 

䫒
絆
腂 

158 ꣚尽ㅔ㇬ Astemizole 68844-77-9 C28H31FN4O [M+H]+ 459.25547 8.8 

159 㖑守ꨭ➭㹁 Desloratadine 100643-71-8 C19H19ClN2 [M+H]+ 311.13096 8.1 

160 ら㑞㍟ Phenothiazine 92-84-2 C12H9NS [M+H]+ 200.05285 16.5 

161 㤃⛇꫽ Desloratadine 58-39-9 C21H26ClN3OS [M+H]+ 404.15579 11.7 

162 守ꨭ➭㹁 Loratadine 79794-75-5 C22H23ClN2O2 [M+H]+ 383.15209 14.3 
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163 끩勻ꃑ徃薅齡併 Brompheniramine 980-71-2 C16H19BrN2·C4H4O4 [M-C4H4O4+H]+ 319.08044 8.9 

164 暵ꬋ齡㹁 Terfenadine 50679-08-8 C32H41NO2 [M+H]+ 472.32101 14.5 

165 渮ꃑ薅嵳䬘僈 Diphenhydramine 147-24-0 C17H21NO·HCl [M-HCl+H]+ 256.16959 9.8 

166 渮ꃑ孮㤃⛇꫽ Fluphenazine 146-56-5 C22H26F3N3OS·2HCl [M-2HCl+H]+ 438.18214 12.5 

167 渮ꃑ守⚋㍟ Chlorpromazine 69-09-0 C17H19ClN2S·HCl [M-HCl+H]+ 319.10302 12.0 

168 渮ꃑ刼ぼ齡併 Tripelennamine 154-69-8 C16H21N3·HCl [M-HCl+H]+ 256.18082 8.7 

169 渮ꃑ饋䏊㊋ Cyproheptadine 41354-29-4 C21H21N·HCl·H2O 
[M-HCl-
H2O+H]+ 

288.17468 11.1 

170 渮ꃑ銯剏ⵄ㍟ Cetirizine 83881-52-1 C21H25ClN2O3·2HCl [M-2HCl+H]+ 389.16265 11.1 

171 渮ꃑ䒗⚋㍟ Promethazine 58-33-3 C17H20N2S·HCl [M-HCl+H]+ 285.14200 10.5 

172 饋⯘ⵄ㍟ Cyclizine Hydrochloride 303-25-3 C18H23ClN2 [M-HCl+H]+ 267.18558 9.9 

173 ✳薅䬘卌 Diphenylpyraline 147-20-6 C19H23NO [M+H]+ 282.18524 10.6 

174 㢴銯䬘併 Doxylamine 469-21-6 C17H22N2O [M+H]+ 271.18049 6.9 

띿
ꃯ
⵫ 

175 渮ꃑ♨子㔔 
Tetracaine 

hydrochloride 
136-47-0 C15H25ClN2O2 [M-HCl+H]+ 265.19106 9.6 

176 薅⡠子㔔 Benzocaine 94-09-7 C9H11NO2 [M+H]+ 166.08626 10.5 

177 ⵄ㢴子㔔 Lidocaine 137-58-6 C14H22N2O [M+H]+ 235.18049 7.0 

178 渮ꃑ守兜됓子㔔 
Chloroprocaine 
hydrochloride 

3858-89-7 C13H20Cl2N2O2 [M-HCl+H]+ 271.12078 6.6 

179 渮ꃑ兜됓子㔔 Procaine hydrochloride 51-05-8 C13H21ClN2O2 [M-HCl+H]+ 237.15975 5.9 

180 兜됓子㔔腂 procainamide 51-06-9 C13H21N3O [M+H]+ 236.17574 4.7 

181 鳟〳子㔔 Cinchocaine 85-79-0 C20H29N3O2 [M+H]+ 344.23325 11.3 

ⱚ
婎 

182 歌蟼㪭 Carbaryl 63-25-2 C12H11NO2 [M+H]+ 202.08626 12.3 

183 㢴蝒⾝ Carbendazim 10605-21-7 C9H9N3O2 [M+H]+ 192.07676 6.2 

184 ♨」佯 Di-allate 2303-16-4 C10H17Cl2NOS [M+H]+ 270.04807 17.8 
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185 佯虊ꥑ Diuron 330-54-1 C9H10Cl2N2O [M+H]+ 233.02430 12.7 

186 孮梠㇬ Epoxiconazole 106325-08-0 C17H13ClFN3O [M+H]+ 330.08040 15.3 

187 ♨薅に㉆ Fenpropimorph 67306-03-0 C20H33NO [M+H]+ 304.26349 13.0 

188 礵ぼ孮猒虊⾝ Fluazifop-p-butyl 79241-46-6 C19H20F3NO4 [M+H]+ 384.14172 17.9 

189 ⚋拳孮虊腂 Flumioxazin 103361-09-7 C19H15FN2O4 [M+H]+ 355.10887 14.7 

190 䒗蝒膵 Iprodione 36734-19-7 C13H13Cl2N3O3 [M+H]+ 330.04068 16.0 

191 䒗䜌㇬虊ꂼ Isoxaflutole 141112-29-0 C15H12F3NO4S [M+H]+ 360.05119 15.1 

192 ❇腂蝒 Kresoxim-methyl 143390-89-0 C18H19NO4 [M+H]+ 314.13869 16.7 

193 猒虊佯 Molinate 2212-67-1 C9H17NOS [M+H]+ 188.11037 15.3 

194 ⛉佪熧 Monocrotophos 2157-98-4 C7H14NO5P [M+H]+ 224.06824 6.2 

195 拳輾暵 Propargite 2312-35-8 C19H26O4S [M+NH4]+ 368.18901 18.3 

196 䩣抣峸 Propazine 139-40-2 C9H16ClN5 [M+H]+ 230.11670 14.2 

197 銯桾峸 Simazine 122-34-9 C7H12ClN5 [M+H]+ 202.08540 10.7 

198 ⼧♲に㉆ Tridemorph 24602-86-6 C19H39NO [M+H]+ 298.31044 15.5 

199 ✳薅腂 Diphenylamine 122-39-4 C12H11N [M+H]+ 170.09643 16.2 

200 拳薅ꃀ虊腂 Propyzamide 23950-58-5 C12H11Cl2NO [M+H]+ 256.02905 15.6 

201 歌虊腂 Alachlor 15972-60-8 C14H20ClNO2 [M+H]+ 270.12553 16.2 

202 ⦔炻熧 Fenthion 55-38-9 C10H15O3PS2 [M+H]+ 279.02730 16.9 

203 臟蝒㇬ Myclobutanil 88671-89-0 C15H17ClN4 [M+H]+ 289.12145 15.0 

204 孮炊㇬ Flusilazole 85509-19-9 C16H15F2N3Si [M+H]+ 316.10761 15.8 

205 守薅必㊋ꃫ Fenarimol 60168-88-9 C17H12Cl2N2O [M+H]+ 331.03995 15.0 

206 暵⛙ꂛ Dinoterb 1420-07-1 C10H12N2O5 [M-H]- 239.06734 16.8 

207 烿薅臟 Ioxynil 1689-83-4 C7H3I2NO [M-H]- 369.82313 13.8 
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ꫬ
꩓
稇 

208 孽蔮銯卌♲宐ざ暟 Ampicillin Trihydrate 7177-48-2 C16H19N3O4S·3H2O [M-3H2O+H]+ 350.11690 11.9 

209 ꫬ꩓稇 G ꜅渮 
Penicillin G potassium 

salt 
113-98-4 C16H17N2O4SK [M-K+2H]+ 335.10600 10.0 

210 ꫬ꩓稇 V ꜅渮 
Penicillin V potassium 

salt 
132-98-9 C16H17N2O5SK [M-K+2H]+ 351.10092 10.8 

211 薅㇬銯卌ꛧ 
Oxacillin sodium 

monohydrate 
7240-38-2 C19H18N3NaO5S·H2O 

[M-Na-
H2O+2H]+ 

402.11182 11.5 

212 守㇬銯卌ꛧ 
Cloxacillin sodium 

hydrate 
7081-44-9 C19H19ClN3NaO6S·H2O 

[M-Na-
2H2O+2H]+ 

436.07285 12.3 

213 蟼㣗銯卌ꛧ 
Nafcillin sodium 

hydrate 
7177-50-6 C21H23N2NaO6S·H2O 

[M-Na-
2H2O+2H]+ 

415.13222 12.7 

214 ⿽守銯卌ꛧ 
Dicloxacillin sodium 

hydrate 
13412-64-1 C19H16Cl2N3NaO5S·H2O 

[M-Na-
H2O+2H]+ 

470.03387 13.4 
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2.3 ✳紩넞ⴔ鳹餘靶䎽䒊用 
ꂁⵖ 100 ng/mL 涸 214 猫굥ꤗ暟餘幊ざ叻ⲥ呋ㅷ很巊䭽撑⵸鶣勵⟝鵳遤⵸㢅锐副劼ⴔ區կ鵳遤♧

紩 MS 䪊䲽⟄⿺ MS/MS(DDA)䪊䲽蜦䖤割ず焥中腊10Vծ20Vծ30Vծ40Vծ50Vծ60V♴涸✳紩餘靶
㕃⢪欽 LabSolutions insight 鲱⟝鵳遤✳紩餘靶䎽涸䒊用կ200 ⡮猫굥ꤗ暟餘넞ⴔ鳹✳紩餘靶䎽佐鲿✫
1000 ⡮䓎✳紩餘靶㕃⟄⿺⻊ざ暟涸务薉俒ぜծⴔ㶩䒭ծ⥂殆傞ꢂծ蒀靶勵⟝넞ⴔ鳹餘蚚嫱瘝⥌䜂կ 

 
㕃 2. 굥ꤗ暟餘✳紩餘靶䎽곫錢 

2.4 ⻊㥿ㅷ呋ㅷ⸈叻ꊹⵆ♸烁雩 
䭽撑⵸鶣ⴔ區勵⟝ⵖ㢊 100 ng/mL ⸈叻呋ㅷ呏研⥂殆傞ꢂ⿺礵烁餘ꆀ侨鵳遤ꊹⵆ✳紩餘靶䎽䧴

Ⱙ㘗✳紩烱晙猌㶩⚪䏞嫱鵳遤烁雩կ⟄熬腂守ㆍ㍟⚹⢾怵爙⸈叻呋ㅷ涸㹁䚍鵂玐幊ざ叻巊务熬腂守ㆍ㍟
m/z 285.0208 蒀靶ⴀ油傞ꢂ RT=8.321minկⵄ欽䀙峸 LabSolutions Insight Explore 涸靶䎽唬程⸆腊㼆⸈
叻呋ㅷ务 m/z 285.0208 涸⻊ざ暟鵳遤✳紩餘靶㕃靶䎽⼐ꂁ湱⡃䏞䖤ⴔ 96 ⴔ㥵㕃 4 䨾爙կⰩ㘗烱晙猌
㶩♸叻ⲥ靶䎽务餘ꆀ⨊䊵㼭✵ 5ppm㥵邍 3 䨾爙կ 

  
㕃 3. m/z 285.0208 䲿》猌㶩崨㕃 

9.45e41:285.0208+/-5.0ppm(+)
RT=8.323

RT (min)
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5

0.00

%

100.00
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㕃 4. m/z 285.0208 ✳紩餘靶㕃靶䎽唬程絕卓 

邍 3. m/z 285.0208 ✳紩餘靶㕃Ⱙ㘗烱晙猌㶩餘ꆀ⨊䊵 
⻊ざ暟 Ⱙ㘗✳紩烱晙猌㶩 1 Ⱙ㘗✳紩烱晙猌㶩 2 

叻ⲥ靶䎽 92.04920 156.0115 
⸈叻呋ㅷ 92.04933 156.0110 
餘ꆀ⨊䊵 1.41229 3.076696 

2.5 ⸈叻㔐佐桧 
10 ng/mL 厫肌宐ծ䫡肌꩹⚙猫⸈叻呋ㅷ鵳遤雦皾⸈叻㔐佐桧㔐佐桧絕卓㥵㕃 5ծ6 䨾爙厫肌宐ծ

䫡肌꩹⚙猫⻊㥿ㅷ涸㔐佐桧㖈 50-120%⛓ꢂ涸⻊ざ暟侨ꆀⴔⵆ⚹ 156 ㄤ 179 ⚡կ 

  
㕃 5. 厫肌宐㛇餘⸈叻10 ng/mL㔐佐桧絕卓 㕃 6. 䫡肌꩹㛇餘⸈叻10 ng/mL㔐佐桧絕卓 

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✫⻊㥿ㅷ务 214 猫굥ꤗ暟

餘ꊹⵆ♸烁雩涸倰岁ず傞⴯䒊✫✳紩餘靶䎽կ絑幑⸈㔐佐呋ㅷⴔ區餘靶䎽⼐ꂁ䏞葻㥩կ霪倰岁皍⤑ծ⾝
併ծ㹁䚍癃叅ⲥ烁䚍㥩〳欽✵⻊㥿ㅷ务굥ꤗ暟餘涸䘯鸟㹁䚍癃叅կ  

0

50

100

150

<50% 50-70% 70-120% >120%

厫肌宐很⵫叻巊㹁ꆀ絕卓㔐佐桧%

0
50
100
150
200

<50% 50-70% 70-120% >120%

䫡肌꩹㛇餘很⵫叻巊㹁ꆀ絕卓㔐佐桧%



65 

LCMS-9030㹁䚍ⴔ區䫒礵牟氻蚋暟⿺Ⱖ➿靧暟 
䶰 銳劥俒ⵄ欽䀙峸 LCMS-9030 馄넞佪巊湱蒀靶♸㔋匧勍굷遤傞ꢂ餘靶翫欽⟉㼆䌢錛涸䫒礵牟氻蚋暟⿺
Ⱖ去靧暟鵳遤ꊹ㹁կꅷ欽跗涯小巤涸⵸㢅锐倰䒭絕ざ넞ⴔ鳹餘靶暵䚍〳⟄䘯鸟㹁䚍ⴔ區蚋暟⿺Ⱖ去靧暟
絕卓儑爙㖈 14 ⚡⚰䎯過幡呋劥务㹁䚍ⴔ區ⴀ 23 猫䫒礵牟氻蚋暟⿺Ⱖ去靧暟Ⱖ务㹁䚍ⴀ涸 10 猫⾲蚋♸
絛蚋䞔ⲃ㛇劥ガざ䨾剣⻊ざ暟涸餘ꆀ侨⨊䊵㖲㼭✵ 2 ppmⰦ㹁䚍ⴀ涸蚋暟♸去靧暟㖈⨞㢴呋劥崵霚务
腊ꅾ梡կ䀙峸 QTOF 餘ꆀ侨⨊䊵㼭ծ鲱⟝㢴⯋⻊〳⟄鵳遤䘯鸟ծⲥ烁涸㹁䚍ⴔ區կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  過幡  礵牟氻蚋暟 

 
ꬋⰩ㘗䫒礵牟氻蚋暟(⿶獦痦✳去䫒礵牟氻蚋

atypical antipsychoticsAAs), ⺫䭍守宆䎂ծ㤵宆
䎂ծⵄ㛆ꂼծ㌄炻䎂ծ꣚用ㆆ㇬ծ룅䬘銯ꂼ瘝蚋暟, 
♸吗絡䫒礵牟氻蚋暟湱嫱, Ⱘ剣⡲欽靶䎛ծ毫佪㥩ծ
㸝Ⰼ䚍㥩瘝⠏挿, 腊䲿넞䝖罏涸欰崞餘ꆀկꬋⰩ㘗
䫒礵牟氻蚋暟涸去靧⚺銳絑絈脅蒀稇P450ꃍ(CYP)
禹絡去靧,䕧ㆇ蚋暟去靧ꃍ崞䚍涸ぐ猫㔔稇㖲〳腊
㼋荝ꬋⰩ㘗䫒礵牟氻蚋暟去靧涸佖」,➢罜⼮넞䧴

꣭⡛過蚋崽䏞,⢪蚋锐⡲欽ㄤ嫫䚍⡲欽〄欰佖」㽍
Ⱖ湡⵸⚹鴪ⵌ剒⢕屛毫佪卓䌢⢪欽翫ざ欽蚋蚋暟
涸湱匹⡲欽⛲⠔䕧ㆇ去靧䞔ⲃ㔔姼港䱽Ⱖ去靧暟
⚹⚰䎯欽蚋䲿⣘⿬罌կ 

劥俒ⵄ欽䀙峸LCMS-9030馄넞佪巊湱蒀靶♸㔋
匧勍굷遤傞ꢂ餘靶翫欽⟉㹁䚍ⴔ區䌢錛涸䫒礵牟氻
蚋暟⿺Ⱖ去靧暟⣘⚰䎯灇瑕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⟝ 

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack GIST, 2.1 mm I.D.×100 mm L., 2.0 μmP/N: 227-30001-04 
崨 ⸓ 湱 A0.1%歌ꃑ宐很巊B⛩臟 
鵳 呋 ⡤ 獤 5 μL 崨 鸟 0.3 mL/min  
叙 庛 40 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 
猌 㶩 彂 ESI (+) 䱹 〡 庛 䏞 300 ˫ 
䱹 〡 歏 ⾓ +4.0 kV D L 庛 䏞 150 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 500 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 100-800) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-800) 

 



66 
 

邍 1. 傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ ㄐ⟁ ⧩ 

0.01 岹 B.Conc 10 

1.00 岹 B.Conc 10 

6.00 岹 B.Conc 95 

7.00 岹 B.Conc 95 

7.10 岹 B.Conc 10 

10.00 䱽ⵖ㐼 Stop 
 

2呋ㅷ⵸㢅椚 
ⲥ烁ꆀ》 300 μL 過幡呋ㅷ縨✵ EP 盗务ⱄ⸈Ⰶ 900 μL ⛩臟䮷虹 1 min⟄ 10000 r/min 猌䗱 10 

min た》副幡巊荛 1.5 mL 呋ㅷ櫕䖉崵կ 
呋劥佐꧋✫ 14 ⚡絛蚋涸氻➃過幡呋劥2 ⚡瑟涯➃過幡呋劥 

3絕卓♸雭雿 

3.1 ⟄ 4 尼呋劥⚹⢾鵳遤㹁䚍ⴔ區 
4 尼呋劥絛✫ 3 猫蚋ⵄ㛆ꂼծ9-繿㛇ⵄ㛆ꂼծ孮⠃尪僈կ⿬罌絛蚋⥌䜂絕ざ去靧暟䎽⢪欽 Labsolutions 

Insight Explore 鲱⟝ㄤⴔ㶩䒭곫崵鲱⟝㼆撑瑟涯過幡呋劥 MS1➢ 4 尼呋劥涸 MS1 TIC 㕃务ⴲ姿癃鷥ⴀ幑
⸈涸蚋暟⿺Ⱖ〳腊涸去靧暟絛ⴀ m/z ㄤⴔ㶩䒭կⱄ㼆Ⱖ MS2 餘靶㕃鵳遤鵳♧姿涸㹁䚍ⴔ區կ 
3.1.1 4 尼呋劥涸蒀靶㕃 

 
㕃 1. 4 尼呋劥涸 BPC 㕃㛇油㕃 

3.1.2 呏研 MS1 癃叅ⴀ〳腊涸⻊ざ暟 
邍 2. 4 尼呋劥ⴲ姿癃鷥ⴀ涸絕卓 

綘尼 ⻊ざ暟 ⥂殆傞ꢂ 
㹊崵 m/z 

[M+H]+ 
锐雿 m/z 

[M+H]+ 
湱㼆霴䊵
ppm) 

ず⡙稇
䖤ⴔ 

곫崵涸ⴔ㶩䒭 

1 ⵄ㛆ꂼ 4.70 411.21921 411.21908 0.29 97.5 C23H27N4O2F 
2 9-繿㛇ⵄ㛆ꂼ 4.64 427.21411 427.21400 0.24 98.5 C23H27N4O3F 
3 孮⠃尪僈 5.30 319.16305 319.16279 0.98 98.2 C15H21N2O2F3 
4 孮⠃尪僈-去靧暟 1 6.52 361.17362 361.17335 0.74 99.1 C17H23N2O3F3 
5 孮⠃尪僈-去靧暟 2 4.95 319.12657 319.12640 0.55 99.6 C14H17N2O3F3 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

250000

500000

750000

1000000

1250000

1500000

1:BPC(+)
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㕃 2. 4 尼呋劥ⴲ姿癃鷥ⴀ m/z 涸 EIC 㕃䲿》猌㶩崨㕃 

 
㕃 3. Labsolutions Insight Explore 鲱⟝务ⴔ㶩䒭곫崵絕卓涸䨔㕃 

3.1.3 MS2 餘靶㕃涸鍒區 
<1> 孮⠃尪僈ծⵄ㛆ꂼծ9-繿㛇ⵄ㛆ꂼ♲猫絛蚋涸 MS2 ⴔ區 

⟄孮⠃尪僈⚹⢾鸑鵂 MS1 곫崵ⴀ〳腊涸ⴔ㶩䒭たⴲ姿ⴼ倗〳腊僽孮⠃尪僈կⵄ欽 ACDmanager 鲱
⟝务烱晙猌㶩곫崵涸⸆腊嫱鳅锐雿涸 MS2 烱晙猌㶩♸㹊崵涸 MS2 餘靶㕃Ⱖ絕卓ガざ㥵㕃 4 䨾爙紤蒀
絁鿈ⴔ邍爙⼐ꂁ副涸猌㶩ⱄ妃烁雩 m/z 319.16309 ⚹孮⠃尪僈կ霹僈 4 尼呋劥务ゎ剣孮⠃尪僈կ 

ず呋倰岁烁雩 4 尼呋劥务ゎ剣ⵄ㛆ꂼㄤ 9-繿㛇ⵄ㛆ꂼ㥵㕃 5-6կ9-繿㛇ⵄ㛆ꂼ⿶ぜ䋪悭用ꂼ僽ⵄ
㛆ꂼ⚺銳涸去靧❡暟〳⟄⨞⚹翫ざ絛蚋涸♧猫ずⵄ㛆ꂼ♧饰絛蚋կ 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0

50000

100000

150000

200000

250000

300000

350000

400000

1:319.1266(+)
1:361.1736(+)
1:319.1631(+)
1:427.2141(+)
1:411.2192(+)

5.
29

3

4.
94

6

4.
64

1

6.
52

2

4.
70

1
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㕃 4. 4 尼呋劥务孮⠃尪僈m/z 319.16305涸 MS1 ㄤ MS2 餘靶㕃⿺Ⱖ ACD 鲱⟝⼐ꂁ絕卓 
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㕃 5. 4 尼呋劥务ⵄ㛆ꂼm/z 411.21921涸 MS1 ㄤ MS2 餘靶㕃⿺Ⱖ ACD 鲱⟝⼐ꂁ絕卓 
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㕃 6. 4 尼呋劥务 9-繿㛇ⵄ㛆ꂼm/z 427.21411涸 MS1 ㄤ MS2 餘靶㕃⿺Ⱖ ACD 鲱⟝⼐ꂁ絕卓 

<2> 2 猫孮⠃尪僈去靧暟涸 MS2 ⴔ區 
aծ去靧暟 1m/z 361.17363  
去靧暟 1 ⴔ㶩䒭僽 C17H23N2O3F3 ㄤ孮⠃尪僈ⴔ㶩䒭 C15H21N2O2F3 湱嫱湱䊵✫ C2H2O㼜去靧

暟 1 涸 MS2 餘靶㕃♸孮⠃尪僈涸 MS2 餘靶㕃㼆嫱⚙罏涸 m/z 258 ⟄⵸涸鿈ⴔ⚺銳烱晙猌㶩僽ガざ涸Ⱘ
⡤涸烱晙猌㶩絕卓㥵㕃 7 䨾爙㔔姼霪去靧暟 2 〳腊僽孮⠃尪僈⛩ꃀ⻊た涸❡暟կ 
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㕃 7. 孮⠃尪僈去靧暟 1 涸 MS1 ㄤ MS2 餘靶㕃副㕃⟄⿺ MS2 烱晙猌㶩鍒區絕卓♴㕃 

bծ去靧暟 2m/z 319.12657 
去靧暟 2 ⴔ㶩䒭僽 C14H17N2O3F3鸑鵂ⰖⰟ侨研䎽 ChemSpider 䧴 Metlin 社程䖤ⵌⰦ〳腊僽

Fluvoxamine Acid呏研Ⱖ絕匬䒭ⵄ欽 ACD 鲱⟝곫崵ⴀ锐雿涸✳紩烱晙猌㶩䎇♸㹊崵涸 MS2 餘靶㕃副
涸猌㶩嫱鳅կ80%⟄副涸猌㶩ガざ霹僈去靧暟 2 〳腊僽孮⠃尪僈涸去靧❡暟僽孮⠃尪僈⿡歌㛇膴孲孻⻊
+O,-CH2,-H2た涸❡暟կ 

 

 
㕃 8. 孮⠃尪僈去靧暟 2 涸 MS1 ㄤ MS2 餘靶㕃 
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㕃 9. 去靧暟 2m/z 319.12657ChemSpider 社程絕卓♸ ACD 鲱⟝⼐ꂁ絕卓 

3.2 ⴔ區㢴⚡呋ㅷ⚥ⵄ㛆ꂼծ9-繿㛇ⵄ㛆ꂼծ孮⠃尪僈⿺Ⱖ➿靧暟 
㼆ゎ剣ⵄ㛆ꂼծ9-繿㛇ⵄ㛆ꂼㄤ孮⠃尪僈蚋暟涸呋劥鵳遤崵霚䎇⴩ⴀⵄ㛆ꂼծ孮⠃尪僈⿺Ⱖ去靧暟

涸餘ꆀ侨礵䏞♸䔂䏞կ⽰⢪餘ꆀ侨䔂䏞割ず餘ꆀ侨⨊䊵鿪僽< 2 ppmկ 

邍 3. 㢴⚡呋ㅷ务ⵄ㛆ꂼծ9 繿㛇ⵄ㛆ꂼ涸餘ꆀⲥ烁䏞⿺Ⱖ䔂䏞 

呋劥綘尼 
ⵄ㛆ꂼ锐雿 m/z 411.21908 9-繿㛇ⵄ㛆ꂼ锐雿 m/z 427.21400 

㹊崵 m/z ⨊䊵 油꬗獤 㹊崵 m/z ⨊䊵 油꬗獤 
1 尼 411.21922 0.34 206550 427.21410  0.25  290987 
2 尼 411.21923 0.36 223013 427.21425 0.60 235650 
3 尼 411.21940 0.78 153289 427.21439 0.92 179631 
4 尼 411.21921 0.29 179868 427.21411  0.24 175915 

11 尼 411.21974 1.56 33709 427.21472 1.51 306716 

邍 4. 㢴⚡呋ㅷ务孮⠃尪僈⿺Ⱖ去靧暟涸餘ꆀⲥ烁䏞⿺Ⱖ䔂䏞 

呋劥
綘尼 

孮⠃尪僈 
锐雿 m/z 319.16279 

孮⠃尪僈去靧暟 1 
锐雿 m/z 361.17335 

孮⠃尪僈去靧暟 2 
锐雿 m/z 319.12640 

㹊崵 m/z ⨊䊵 油꬗獤 㹊崵 m/z ⨊䊵 油꬗獤 㹊崵 m/z ⨊䊵 油꬗獤 
1 尼 319.16267 -0.37 239073 361.17339 0.10 239775 319.12632 -0.26 62926 
4 尼 319.16305 0.26 808066 361.17362 0.74 791777 319.12658 0.55 392141 

13 尼 319.16328 0.63 2500583 361.17391 1.10 1074572 319.12678 0.62 337791 

3.3 14 ⚡呋劥⚥㹁䚍ⴀ䫒礵牟氻蚋暟♸➿靧暟涸絕卓宨䚪 
⿬罌 3.1 㹁䚍䩛媯➢ 14 ⚡呋劥务㹁䚍ⴀ 23 猫䫒礵牟蚋暟⿺Ⱖ去靧暟絕卓錛邍 5կ 

邍 5. 23 猫礵牟氻蚋暟⿺Ⱖ去靧暟涸㹁䚍絕卓 
綘尼 ⻊ざ暟 ⥂殆傞ꢂ 锐雿 m/z[M+H]+ ⴔ㶩䒭 去靧鸀䖈 

1 ⵄ㛆ꂼ 4.71 411.21908 C23H27N4O2F - 
2 9-繿㛇ⵄ㛆ꂼ 4.65 427.21400 C23H27N4O3F 孻⻊ 
3 孮⠃尪僈 5.30 319.16279 C15H21N2O2F3 - 
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4 孮⠃尪僈-去靧暟 1 6.53 361.17335 C17H23N2O3F3 ⛩ꃀ⻊ 
5 孮⠃尪僈-去靧暟 3 4.95 319.12640 C14H17N2O3F3 孻⻊+⿡歌㛇+膴孲 
6 ꣚用ㆆ㇬ 5.32 448.15531 C23H27N3O2Cl2 - 
7 ꣚用ㆆ㇬-去靧暟 1 5.20 446.13966 C23H25N3O2Cl2 膴孲⻊ 
8 㤵宆䎂 3.60 313.14814 C17H20N4S - 
9 㤵宆䎂-去靧暟 1* 4.51 329.14306 C17H20N4OS 孻⻊ 

10 ꣚兜㇬➧ 5.72 309.09020 C17H13ClN4 - 
11 莓刼卌 5.49  306.08110 C17H17Cl2N - 
12 莓刼卌-去靧暟 1* 5.42  292.06543 C16H14Cl2N ⿡歌㛇⻊ 
13 莓刼卌-去靧暟 2 6.29 498.10808 C23H25NO7Cl2 孻⻊+袕祪ꄏꃑ⻊ 
14 莓刼卌-去靧暟 3 6.21 350.07153 C18H17NO2Cl2  
15 莓刼卌-去靧暟 4* 6.67 306.04537 C16 H13NOCl2 孻⻊+⿡歌㛇+膴孲 
16 莓刼卌-去靧暟 5* 6.07 336.05551 C17H15NO2Cl2 續㛇⻊ 
17 莓刼卌-去靧暟 6* 6.02 484.09243 C22H23NO7Cl2 ⿡歌㛇+孻⻊+袕祪ꄏꃑ⻊ 
18 蒔尽銯ꂠ兜Ⱎ 8.68  325.17110 C20H21FN2O - 
19 蒔尽銯ꂠ兜Ⱎ-去靧暟 1 5.06  311.15540 C19H19FN2O ⿡歌㛇⻊ 
20 孽熬䗳ⵄ 4.24  370.17950 C17H27N3O4S - 
21 룅䬘銯ꂼ 4.97 413.11974 C21H21ClN4OS - 
22 룅䬘銯ꂼ-去靧暟 1* 5.76 429.11465 C21H21N4O2SCl 孻⻊ 
23 룅䬘銯ꂼ-去靧暟 2* 4.187 443.09392 C21H19N4O3SCl 續㛇⻊ 

㢊岤*ㆇ䎾鳅烯偽岁㼆✳紩烱晙鵳遤ⴔ區➑鸑鵂 MS1 勻䲀崵涸絕卓կ 

23 猫蚋暟⿺Ⱖ去靧暟㖈 14 ⚡呋劥务 MS1 餘ꆀ侨⨊䊵ⴔ䋒㥵㕃 10 䨾爙㖲㖈 2 ppm ⟄ⰻ鵯❈蚋暟
㖈呋劥务涸Ⱘ⡤唬ⴀ絕卓㥵邍 6 䨾爙կ 

 
㕃 10. 14 ⚡呋劥务 23 猫去靧暟餘ꆀ侨⨊䊵涸ⴔ䋒㕃 

邍 6. 23 猫蚋暟⿺Ⱖ去靧暟㖈 14 ⚡呋劥务涸唬ⴀ絕卓●邍爙唬ⴀ 

No. ⻊ざ暟 锐雿 m/z [M+H]+ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 ⵄ㛆ꂼ 411.21908 Ӫ Ӫ Ӫ Ӫ       Ӫ    

2 9-繿㛇ⵄ㛆ꂼ 427.21400 Ӫ Ӫ Ӫ Ӫ Ӫ Ӫ  Ӫ   Ӫ    

3 孮⠃尪僈 319.16279 Ӫ   Ӫ         Ӫ  
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4 孮⠃尪僈-去靧暟 1 361.17335 Ӫ   Ӫ         Ӫ  

5 孮⠃尪僈-去靧暟 2 319.12640    Ӫ         Ӫ  

6 ꣚用ㆆ㇬ 448.15531  Ӫ      Ӫ  Ӫ Ӫ    

7 ꣚用ㆆ㇬-去靧暟 1 446.13966  Ӫ      Ӫ  Ӫ Ӫ    

8 㤵宆䎂 313.14814 Ӫ  Ӫ    Ӫ  Ӫ Ӫ  Ӫ Ӫ  

9 㤵宆䎂-去靧暟 1 329.14306  Ӫ  Ӫ         Ӫ Ӫ  

10 ꣚兜㇬➧ 309.09020      Ӫ       Ӫ   

11 莓刼卌 306.08110    Ӫ         Ӫ   

12 莓刼卌-去靧暟 1 292.06543    Ӫ         Ӫ   

13 莓刼卌-去靧暟 2 498.10808   Ӫ         Ӫ   

14 莓刼卌-去靧暟 3 350.07153   Ӫ         Ӫ   

15 莓刼卌-去靧暟 4 306.04537   Ӫ         Ӫ   

16 莓刼卌-去靧暟 5 336.05551   Ӫ         Ӫ   

17 莓刼卌-去靧暟 6 484.09243   Ӫ         Ӫ   

18 蒔尽銯ꂠ兜Ⱎ 325.17110      Ӫ        Ӫ 

19 蒔尽銯ꂠ兜Ⱎ-去靧暟 1 311.15540      Ӫ        Ӫ 

20 孽熬䗳ⵄ 370.17950     Ӫ  Ӫ      Ӫ Ӫ 

21 룅䬘銯ꂼ 413.11974         Ӫ Ӫ     

22 룅䬘銯ꂼ-去靧暟 1 429.11465         Ӫ Ӫ     

23 룅䬘銯ꂼ-去靧暟 2 443.09392         Ӫ Ӫ     

3.4 瑟涯過幡⚥涸 MIC 㕃 
䎂遤崵霚 2 ⚡瑟涯過幡副鶣唬ⴀ涸 23 猫蚋暟⿺Ⱖ去靧暟㖲劢唬ⴀկ瑟涯過幡呋ㅷ涸䲿》猌㶩崨㕃
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㥵㕃 11 䨾爙կ 

 
㕃 11. 瑟涯過幡涸 MIC 㕃 

4絕雿 
劥俒ⵄ欽䀙峸 LCMS-9030 馄넞佪巊湱蒀靶♸㔋匧勍굷遤傞ꢂ餘靶翫欽⟉㹁䚍ⴔ區⚰䎯氻➃過幡务礵牟

氻蚋暟⿺Ⱖ去靧➢ 14 ⚡⚰䎯過幡呋劥务㹁䚍ⴔ區ⴀ 10 猫䌢錛涸䫒礵牟氻蚋暟ㄤ 13 猫Ⱖ湱Ⱒ去靧暟㹁
䚍ⴀ涸 10 猫⾲蚋♸絛蚋䞔ⲃ㛇劥ガざկ䀙峸 LCMS-9030 넞ⴔ鳹餘靶Ⱘ剣餘ꆀ侨ⲥ烁䚍넞♧紩餘靶侨涸
⨊䊵㖲㖈 2 ppm ⟄ⰻⴔ㶩䒭곫崵鲱⟝ծACD manager 鲱⟝瘝㢴⯋⻊涸鳇⸔㹁䚍鲱⟝〳⟄皍⽀ծ䘯鸟涸
鵳遤㹁䚍ⴔ區⚹⚰䎯港䱽蚋暟涸䘯鸟㹁䚍ⴔ區䲿⣘⿬罌կ 

  

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0

10000

20000

30000

40000

50000

60000
1:443.0939(+)
1:429.1147(+)

1:413.1197(+)
1:370.1795(+)
1:311.1554(+)
1:325.1711(+)
1:484.0924(+)
1:336.0555(+)
1:306.0454(+)
1:350.0715(+)
1:498.1081(+)
1:292.0654(+)
1:306.0811(+)
1:309.0902(+)
1:329.1431(+)
1:313.1481(+)
1:446.1397(+)
1:448.1553(+)
1:319.1264(+)
1:361.1734(+)
1:319.1628(+)
1:427.2140(+)
1:411.2191(+)
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痦 3 畎 Q-TOF 㖈굹ㅷ⿺梠㞯곭㚖⚥涸䎾欽 
⡲⚹♧猫姻㖈〄㾝涸ⴔ區唬崵䩛媯UHPLC-QTOF-MS 䪮助㖈⾝併䏞ծⴔ鳹桧ծⴔ區鸟䏞⿺ꅷ꧋⥌䜂瘝

倰꬗鿪剣满䊭㣐涸⠏⸷絕ざ LabSolutions Insight˳ Explore 鲱⟝䔂㣐涸㹁䚍ㄤ㹁ꆀⴔ區腊⸂湡⵸鵯猫
䪮助溶絑鄄䎛岌䎾欽㖈✫㼆굹ㅷ⿺梠㞯遤⚌涸唬崵䔲务կ 

LCMS-9030/9050 㖈ⱚ蚋ㄤⰰ蚋婎殆唬崵涸䎾欽կꥥ满洄聘礵ㄤ㶰ꦿ瀖綁✲⟝瘝굹ㅷ㸝Ⰼ湱Ⱒ
꡼곿涸곸〄詪卓ㄤ⸓暟务涸蚋暟试欽꡼곿䧭⚹㕂ⰻ㢪㷖罏䎛岌Ⱒ岤涸掚挿⛲䧭⚹굹ㅷ㸝Ⰼ곭㚖涸ꅾ銳
ⰻ㺂կ䧮㕂蚋暟婎殆唬崵叻ⲥ⚺銳僽㼆湡叻暟涸㹁ぢ癃叅佪桧鳅⡛ꦼ⟄Ⰼ꬗癃叅կ欽 UHPLC-QTOF-MS
鵳遤殌猐❡ㅷⰰ蚋婎殆唬崵⿬侨霃㹁皍⽀鷓欽✵ꬋ㹁ぢ⻊ざ暟ㄤ劢濼⻊ざ暟癃鷥կ㖈 LabSolutions 
Insight˳ Explore 鲱⟝务ⵄ欽 Formula Predictor ⴔ㶩䒭곫崵⸆腊鵳遤✫ず⡙稇⚪䏞霉⟟ㄤⴔ㶩䒭곫崵
絕ざ LabSolutions MSn 餘靶䎽⸆腊匬䒊✫ UHPLC-Q-TOF ⱚ蚋ㄤⰰ蚋䘯鸟癃叅餘靶侨研䎽割➑䲿넞✫
癃叅佪桧ㄤⲥ烁桧鵮㣐㣐綫瀊✫ⰰ蚋ㄤⱚ蚋婎殆涸ⴔ區傞ꢂ⚹굹ㅷ㸝Ⰼ䲿⣘ꅾ銳䪮助佅丒կ 

 
㕃 1. 社䎽䘯癃涸㛇劥䙼騟 

LCMS-9030/9050 㖈䫒欰稇婎殆唬崵涸䎾欽կ䫒欰稇僽湡⵸⚆歲副䎾欽剒⚹䎛岌涸蚋暟⛓♧㣐ꆀ䫒欰
稇涸⢪欽割〳鼙⯝㖑絛荈搬梠㞯鸣䧭䊭㣐涸⾓⸂կ鸑䌢䫒欰稇崽䏞㖈汚ꆀ宐䎂ng/mL湡⵸兜麑ꅷ欽
♲ꅾ㔋匧勍巊餘翫欽岁唬崵宐务涸䫒欰稇姼倰岁⾝併䏞넞告僽霪倰岁꨽銳㖈湡叻⻊ざ暟涸叻ⲥㅷ暟餘
㛇炄副䒊用ⴔ區倰岁կ䀙峸 LCMS-9030 䒊用✫䘯鸟㹁䚍癃叅宐务 15 猫䫒欰稇婎殆涸倰岁կ霪倰岁ⴔ區傞
ꢂ➑⚹ 10 min唬ⴀꣳ㖈 0.01 ng/mL ~ 0.07 ng/mL♧紩餘靶餘ꆀ侨ⲥ烁䏞霴䊵㼭✵ 1.5 ppmず⡙稇ⴔ
䋒溫㹊ⲥ烁✳紩靶䎽⼐ꂁ䏞넞〳鷓欽✵䘯鸟㹁䚍癃叅宐务㢴猫䫒欰稇կ 

劥畎ⰻ㺂⚺銳➝絏 UHPLC-QTOF-MS 㼆굹ㅷ⿺梠㞯곭㚖涸ꬋ岁暟餘ⱚ婎ծⰰ婎ծ䫒欰稇瘝涸䘯鸟
癃叅ㄤ㹁ꆀ唬崵⣘湱Ⱒ遤⚌➢⚌➃プ⿬罌կ 
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LCMS-9030䘯鸟癃叅⿺㹁ꆀ唬崵詪蝲⚥㢴ⱚ蚋婎殆 

䶰 銳劥俒ⵄ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✫♧猫䘯鸟㹁䚍癃叅
㹁ꆀ唬崵詪蝲务 49 猫⢾遤港崵ⱚ蚋婎殆涸倰岁կ霪倰岁⵸㢅锐皍⤑䘯䰦呋ㅷ絑⛩臟䲿》渮區猌䗱鵂応
た湬䱹鵳呋ⴔ區鸟䏞䘯唬崵傞ꢂ➑ 15 ⴔꛦ⾝併䏞넞唬ⴀꣳ㖈 0.01 ng/mL - 0.75 ng/mL絁䚍Ⱒ禹
葻㥩湱Ⱒ禹侨 r 㖲㣐✵ 0.99礵㺙䏞葻㥩RSD 㖲㼭✵ 5%Ⱘ剣⠏䒗涸餘ꆀ侨ⲥ烁䚍♧紩餘靶餘ꆀ侨
ⲥ烁䚍㼭✵ 1 ppmず⡙稇ⴔ䋒溫㹊ⲥ烁✳紩靶䎽⼐ꂁ䏞넞կ霪倰岁皍⤑䘯鸟ծ⾝併䏞넞ծ㹁䚍癃叅⿺㹁
ꆀ唬崵ⲥ烁䚍⿺珘㹁䚍㥩〳鷓欽✵䘯鸟㹁䚍癃叅⿺㹁ꆀ唬崵詪蝲务㢴猫ⱚ蚋婎殆կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  詪蝲  ⱚ蚋婎殆 

 

շ굹ㅷ㸝Ⰼ㕂㹻叻ⲥ  굹ㅷ务ⱚ蚋剒㣐婎殆ꣳ
ꆀո务㼜굹ㅷⱚ蚋剒㣐婎殆ꣳꆀ䭷叻㟞⸈ⵌ3650고
倝㟞1357고կꛏ㼆詪蝲ծ宐卓ծ蘡〽瘝됮굹ⱚ❡ㅷ
ⱚ蚋婎殆馄叻⿺㢴〄ծ僒〄꡼곿ꅾ挿錞㹁✫됮굹
ⱚ❡ㅷ务ⱚ蚋婎殆ꣳꆀ⚹115⚡詪蝲猫(碫)ㄤ85⚡
宐卓猫(碫)ⵖ㹁✫2495고ꣳꆀ叻ⲥկ꬗㼆㣐ꆀ涸「
盗䱽ⱚ蚋ㄤ熊⡛涸⯈雽婎殆ꆀ䒓〄皍⤑ծ䘯鸟ծⲥ

烁ծ넞⾝併䏞ⴔ區倰岁儑䖤刿⚹鶖ⴗկ 
굹ㅷ务涸ⱚ蚋婎殆癃叅僽굹ㅷ㸝Ⰼ务銳宠剒蕘

ⵠ涸䎾欽⛓♧կ劥俒ⵄ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✫♧猫䘯
鸟㹁䚍癃叅⿺㹁ꆀ唬崵詪蝲务49猫⢾遤港崵ⱚ蚋婎
殆涸倰岁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⟝կ 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack GIST, 2.1 mm I.D.×100 mm L., 2.0 μmP/N227-30001-04 
崨 ⸓ 湱 A1mM ꃲꃑꜽ宐很巊B歌ꃫ 
鵳 呋 ⡤ 獤 1 μL 崨 鸟 0.4 mL/min  
叙 庛 45 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 
猌 㶩 彂 ESI (+/-) 䱹 〡 庛 䏞 300 ˫ 
䱹 〡 歏 ⾓ +4.5 kV/ - 3.0 kV D L 庛 䏞 150 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 500 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 130-1000) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-950) 
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邍 1. 傞ꢂ玐䎸 

Time(min) Module Command Value 

0.01 Pumps Pump B Conc. 10 

1.00 Pumps Pump B Conc. 30 

10.00 Pumps Pump B Conc. 95 

12.00 Pumps Pump B Conc. 95 

12.01 Pumps Pump B Conc. 10 

15.00 Controller Stop 
 

2呋ㅷ⵸㢅椚 
꯾蝲呋ㅷ㢅锐獦》 10.0 g ꯾蝲呋ㅷ✵ 50 mL 猌䗱盗务⸈Ⰶ 20 mL ⛩臟䮷虹䲿》 30 min た⸈

Ⰶ 5.0 g 守⻊ꛧⶢ捘䮷虹 1 min⟄ 5000 r/min 猌䗱 3 min た》副㽻⛩臟湱鵂 0.22 μm 応芘応巊
欽⛩臟獺ꅺ 5 ⦔た䖉崵կ劥㹊낉꯾蝲⸈叻呋ㅷ涸⸈叻崽䏞⚹ 100 ng/mLկ 

叻ⲥ很巊ꂁⵖ㼜 1.0 μg /mL 幊ざ叻ⲥ很巊⢪欽⛩臟鷶紩獺ꅺ䧭 0.1 ng/mLծ0.5 ng/mLծ1.0 ng/mLծ
2.0 ng/mLծ5.0 ng/mLծ10.0 ng/mLծ20.0 ng/mLծ50.0 ng/mL ㄤ 100.0 ng/mLծ200.0 ng/mL 涸割ず崽
䏞涸叻ⲥ呋ㅷ欽✵絁䚍Ⱒ禹ծ唬ⴀꣳծ㹁ꆀꣳ瘝罌㻋կ 

3絕卓♸雭雿 

3.1 ⱚ蚋幊叻ⲥ烁餘ꆀ侨䲿》絕卓 
䭽邍 2 务 49 猫⢾遤港崵ⱚ蚋锐雿 m/z 䲿》 5 ng/mL 49 猫ⱚ蚋幊叻 EIC 靶㕃㥵㕃 1 䨾爙կ 

 
㕃 1. 5 ng/mL 49 猫ⱚ蚋幊叻 EIC 

3.2 㹁䚍癃叅絕卓 

3.2.1 ꯾蝲⸈叻呋ㅷ⸈叻崽䏞 100 ng/mL⚥䲿》䖤ⵌ涸ⱚ蚋 
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歌腂熧 ⛩ꃀ歌腂熧 抣躖腂 孻⛙卓 

    

꩹꩓㪭 嶡抣㪭❇灐 嶡抣㪭灐 抣㢴㪭 

    

3-繿㛇⯘涰㪭 㢴蝒⾝ ぼ赈㉆ ⛙卓 

    

㊋赈腱 嶡抣㪭 佯佯歷 ⯘涰㪭 

    

歌䬜熧❇灐 歌蟼㪭 守ぼ膵 歌꩹⾝ 

    
守赈薅歌ꃀ腂 歌䬜熧灐 宐腂炻熧 掜ꃀに㉆ 
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㢴佪㇬ 必꩓腂 ❇腂炻熧 必蝒ꂾ 

    
끩䬘炻熧 ♲㇬熧 ㅔ됮腂 赈ꃀ胀 

    
薅ꄍ歌梠㇬ 歌㛇꣚絶蝒稇 歌㛇䒗叜熧 ✳㍟熧 

    
⠃勄炻熧 歌䬜熧 鳟炻熧 ⚋徃熧 

    
嫫娥蹲 ꣚絶蝒稇 ㆍ輾⾝ 孮赈臟 

    
孮歌臟 孮赈臟灐 孮赈臟❇灐 抣䎓膵 

 
ꤑ赈膵 

㕃 2. ꯾蝲⸈叻呋ㅷ务䲿》䖤ⵌ涸 49 猫ⱚ蚋涸 EIC 㕃 
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⢪欽霪倰岁䒊用涸⢾遤港崵ⱚ蚋癃叅⴩邍➢꯾蝲⸈叻呋ㅷ务Ⱏⲥ烁䲿》ⵌ 49 猫ⱚ蚋涸 EIC 㕃絑烁雩
Ⱖ⥂殆傞ꢂ♸⴩邍务幊叻涸⥂殆傞ꢂ♧荝կ 

3.2.2 MS1 餘ꆀ侨ⲥ烁䚍霉⟟ 

邍 2. ꯾蝲⸈叻呋ㅷ务癃叅䖤ⵌ涸 49 猫ⱚ蚋涸餘ꆀ侨湱㼆霴䊵 
綘尼 ⻊ざ暟 ⥂殆傞ꢂ 锐雿 m/z 㹊崵 m/z 湱㼆霴䊵ppm) 

1 歌腂熧 1.401 142.008612  142.00853  -0.58  
2 ⛩ꃀ歌腂熧 1.718 184.019177  184.01911  -0.36  
3 抣躖腂 1.957 167.103971  167.10398  0.05  
4 孻⛙卓 1.957 214.029741  214.02978  0.18  
5 ꩹꩓㪭 2.089 189.159754  189.15969  -0.34  
6 嶡抣㪭❇灐 2.073 229.061735  229.06184  0.46  
7 嶡抣㪭灐 2.277 240.101253  240.10133  0.32  
8 抣㢴㪭 2.690 163.053575  163.05360  0.15  
9 3-繿㛇⯘涰㪭 3.736 238.107385  238.10731  -0.31  

10 㢴蝒⾝ 4.309 192.076753  192.07669  -0.33  
11 ぼ赈㉆ 3.331 256.059579  256.05962  0.16  
12 ⛙卓 3.707 230.006897  230.00708  0.80  
13 ㊋赈腱 3.764 223.074501  223.07455  0.22  
14 嶡抣㪭+Na 4.669 213.066820  213.06703  0.99  
15 佯佯歷 5.491 220.953177  220.95331  0.60  
16 ⯘涰㪭 5.608 222.112470  222.11268  0.95  
17 歌䬜熧❇灐 6.323 277.015019  277.01509  0.26  
18 歌蟼㪭 5.977 202.086255  202.08622  -0.17  
19 守ぼ膵 6.699 248.058516  248.05856  0.18  
20 歌꩹⾝ 6.699 280.154335  280.15455  0.77  
21 守赈薅歌ꃀ腂 7.041 481.978068  481.97828  0.44  
22 歌䬜熧灐 6.518 293.009934  293.00987  -0.22  
23 宐腂炻熧 6.780 312.042987  312.04299  0.01  
24 掜ꃀに㉆ 7.772 388.131012  388.13125  0.61  
25 㢴佪㇬ 7.584 294.136767  294.13695  0.62  
26 必꩓腂 7.697 200.118224  200.11823  0.03  
27 ❇腂炻熧 7.358 318.001812  318.00195  0.43  
28 必蝒ꂾ 7.508 404.124097  404.12435  0.63  
29 끩䬘炻熧 7.885 331.043343  331.04337  0.08  
30 ♲㇬熧 8.092 314.072275  314.07231  0.11  
31 ㅔ됮腂 8.995 376.038086  376.03798  -0.28  
32 赈ꃀ胀 8.431 375.204300  375.20435  0.13  
33 薅ꄍ歌梠㇬ 9.202 406.071973  406.07219  0.53  
34 歌㛇꣚絶蝒稇 10.312 886.531118  886.53190  0.88  
35 歌㛇䒗叜熧 8.732 354.089937  354.09018  0.69  
36 ✳㍟熧 9.033 305.108326  305.10811  -0.71  
37 ⠃勄炻熧 9.089 367.994140  367.99431  0.46  
38 歌䬜熧 9.227 261.020105  261.02022  0.44  
39 鳟炻熧 9.240 299.061376  299.06125  -0.42  
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40 ⚋徃熧 9.654 372.942417  372.94245  0.09  
41 嫫娥蹲 10.294 349.933560  349.93361  0.14  
42 ꣚絶蝒稇 10.651 895.481429  895.48145  0.02  
43 ㆍ輾⾝ 10.689 365.144888  365.14468  -0.57  
44 孮赈臟 8.413 434.931430  434.93119  -0.55  
45 孮歌臟 8.327 386.964445  386.96424  -0.53  
46 孮赈臟灐 8.818 450.926345  450.92598  -0.81  
47 孮赈臟❇灐 8.626 418.936515  418.93617  -0.82  
48 抣䎓膵 8.701 307.004657  307.00454  -0.38  
49 ꤑ赈膵 8.511 309.024785  309.02462  -0.53  

 
㕃 3. ꯾蝲⸈叻呋ㅷ务 49 猫ⱚ蚋餘ꆀ侨ⲥ烁䚍霉⟟絕卓 

鸑鵂 MS1 餘ꆀ侨ⲥ烁䚍霉⟟絕卓儑爙 49 猫ⱚ蚋唬崵䖤ⵌ涸餘ꆀ侨♸锐雿餘ꆀ侨涸湱㼆霴䊵㖲㖈 1 
ppm ⟄ⰻ霹僈唬崵ⲥ烁䚍ꬋ䌢㥩㹁䚍絕卓〳ꬑկ 

3.2.3 ず⡙稇ⴔ䋒霉⟟ 

 
㕃 4. ぼ赈㉆ず⡙稇ⴔ䋒霉⟟絕卓 

ず⡙稇ⴔ䋒霉⟟絕卓儑爙㹊崵♸锐雿ず⡙稇ⴔ䋒⼐ꂁ䏞鴪ⵌ 95.14%䨾곫崵涸䱗ぜ痦♧涸ⴔ㶩䒭
♸ぼ赈㉆♧荝կ 
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3.2.4 ✳紩餘靶䎽䵂程⼐ꂁ霉⟟ 

 
㕃 5. ぼ赈㉆✳紩餘靶䎽社程⼐ꂁ霉⟟ 

⴯䒊✫ 49 猫ⱚ蚋涸 MS2 ✳紩餘靶䎽絑鵂✳紩餘靶䎽社程꯾蝲⸈叻呋ㅷ务唬崵涸ぼ赈㉆ MS2 餘靶
㕃♸靶䎽务割ず CE 腊ꆀ涸餘靶㕃湱⡃䏞〳鴪 80%⟄副կ 

絾ざ⥂殆傞ꢂծMS1 餘ꆀ侨ⲥ烁䏞ծず⡙稇ⴔ䋒ծ✳紩餘靶䎽⼐ꂁ瘝霉⟟絕卓〳ⴼ㹁絑⢾遤港崵ⱚ
蚋癃叅⴩邍䲿》ⴀ涸蒀靶油♸㼆䎾涸ⱚ蚋ㅷ猫♧荝կ 

3.3 㹁ꆀ唬崵絕卓 

3.3.1 唬崵抳併䏞霉⟟ 

邍 3. 49 猫ⱚ蚋唬ⴀꣳ宨䚪Peak to Peak 

綘尼 ⻊ざ暟ぜ獦 唬ⴀꣳ ng/mL  綘尼 ⻊ざ暟ぜ獦 唬ⴀꣳ ng/mL 
1 歌腂熧 0.04  25 㢴佪㇬ 0.02 
2 ⛩ꃀ歌腂熧 0.09  26 必꩓腂 0.05 
3 抣躖腂 0.13  27 ❇腂炻熧 0.05 
4 孻⛙卓 0.02  28 必蝒ꂾ 0.07 
5 ꩹꩓㪭 0.16  29 끩䬘炻熧 0.11 
6 嶡抣㪭❇灐 0.39  30 ♲㇬熧 0.09 
7 嶡抣㪭灐 0.12  31 ㅔ됮腂 0.06 
8 抣㢴㪭 0.03  32 赈ꃀ胀 0.10 
9 3-繿㛇⯘涰㪭 0.36  33 薅ꄍ歌梠㇬ 0.02 

10 㢴蝒⾝ 0.03  34 歌孽㛇꣚絶蝒稇 0.04 
11 ぼ赈㉆ 0.09  35 歌㛇䒗叜熧 0.16 
12 ⛙卓 0.08  36 ✳㍟熧 0.01 
13 ㊋赈腱 0.05  37 ⠃勄炻熧 0.08 
14 嶡抣㪭 0.52  38 歌䬜熧 0.75 
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15 佯佯歷 0.75  39 鳟炻熧 0.20 
16 ⯘涰㪭 0.31  40 ⚋徃熧 0.05 
17 歌䬜熧❇灐 0.04  41 嫫娥蹲 0.06 
18 歌蟼㪭 0.49  42 ꣚絶蝒稇 0.50 
19 守ぼ膵 0.03  43 ㆍ輾⾝ 0.01 
20 歌꩹⾝ 0.01  44 孮赈臟 0.05 
21 守赈薅歌ꃀ腂 0.08  45 孮歌臟 0.01 
22 歌䬜熧灐 0.09  46 孮赈臟灐 0.02 
23 宐腂炻熧 0.60  47 孮赈臟❇灐 0.02 
24 掜ꃀに㉆ 0.12  48 抣䎓膵 0.39 

    49 ꤑ赈膵 0.14 

    
孮赈臟❇灐 ꤑ赈膵 ⛩ꃀ歌腂熧 孻⛙卓 

   
㢴佪㇬ ㊋赈腱 歌䬜熧❇灐 守ぼ膵 

㕃 6. 0.1 ng/mL 鿈ⴔⱚ蚋幊叻 EIC 㕃 

3.3.2 絁䚍Ⱒ禹罌㻋 

㼜ꂁⵖ涸割ず崽䏞涸叻ⲥ很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⢪欽 LabSolutions Insight Explore
㢴侨研ⴔ區鲱⟝㼆侨研鵳遤㢅锐㢪叻岁ⵖ⡲吥ⲥ刼絁絁䚍葻㥩絁䚍倰玐ծ湱Ⱒ禹侨ㄤ絁䚍薴㔵錛邍
4鿈ⴔⱚ蚋涸絁䚍㢅锐錠㕃錛㕃 7կ 

邍 4. 絁䚍Ⱒ禹⿺唬ⴀꣳ 

綘尼 ⻊ざ暟ぜ獦 絁䚍倰玐 湱Ⱒ禹侨 r 絁䚍薴㔵 ng/mL 唬ⴀꣳ ng/mL 

1 歌腂熧 Y=(2945.77)X(-728.732) r =0.9993 0.5-100 0.04 
2 ⛩ꃀ歌腂熧 Y=(2677.55)X+(644.675) r =0.9993 0.5-100 0.09 
3 抣躖腂 Y=(9089.28)X+(158.331) r =0.9997 0.1-20 0.13 
4 孻⛙卓 Y=(9973.93)X+(277.856) r =0.9990 0.1-50 0.02 
5 ꩹꩓㪭 Y=(8413.94)X+(512.111) r =0.9997 0.5-100 0.16 
6 嶡抣㪭❇灐 Y=(642.639)X+(143.659) r =0.9997 0.5-200 0.39 
7 嶡抣㪭灐 Y=(4894.64)X+(782.660) r =0.9997 0.5-100 0.12 
8 抣㢴㪭 Y=(615.957)X+(424.367) r =0.9998 0.5-200 0.03 
9 3-繿㛇⯘涰㪭 Y=(2648.93)X+(326.172) r =0.9998 0.5-100 0.36 

10 㢴蝒⾝ Y=(11416.2)X+(71.0508) r =0.9997 0.1-50 0.03 
11 ぼ赈㉆ Y=(9311.22)X+(1177.09) r =0.9996 0.5-50 0.09 
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12 ⛙卓 Y=(6543.48)X+(391.117) r =0.9999 0.1-50 0.08 
13 ㊋赈腱 Y=(8845.61)X+(298.502) r =0.9994 0.1-50 0.05 
14 嶡抣㪭 Y=(536.243)X+(322.371) r =0.9999 1-200 0.52 
15 佯佯歷 Y=(950.784)X+(560.425) r =0.9996 1-200 0.75 
16 ⯘涰㪭 Y=(8982.81)X+(5395.41) r =0.9995 0.5-50 0.31 
17 歌䬜熧❇灐 Y=(8485.83)X+(405.494) r =0.9998 0.1-100 0.04 
18 歌蟼㪭 Y=(2403.33)X+(383.640) r =0.9997 0.5-200 0.49 
19 守ぼ膵 Y=(13778.7)X+(619.311) r =0.9999 0.1-50 0.03 
20 歌꩹⾝ Y=(14761.2)X+(2960.26) r =0.9997 0.1-50 0.01 
21 守赈薅歌ꃀ腂 Y=(5196.93)X+(1737.31) r =0.9998 0.5-100 0.08 
22 歌䬜熧灐 Y=(4176.99)X+(899.458) r =0.9991 0.5-200 0.09 
23 宐腂炻熧 Y=(1881.85)X+(1853.31) r =0.9997 0.5-200 0.60 
24 掜ꃀに㉆ Y=(14790.7)X+(3338.56) r =0.9993 0.5-50 0.12 
25 㢴佪㇬ Y=(15195.8)X+(540.844) r =0.9995 0.1-50 0.02 
26 必꩓腂 Y=(5445.90)X+(696.557) r =0.9997 0.5-100 0.05 
27 ❇腂炻熧 Y=(6956.28)X+(1651.98) r =0.9996 0.5-100 0.05 
28 必蝒ꂾ Y=(25778.6)X+(1492.92) r =0.9995 0.1-50 0.07 
29 끩䬘炻熧 Y=(7664.73)X+(943.469) r =0.9998 0.5-100 0.11 
30 ♲㇬熧 Y=(19060.9)X+(570.825) r =0.9988 0.1-50 0.09 
31 ㅔ됮腂 Y=(10086.6)X+(1892.45) r =0.9998 0.5-100 0.06 
32 赈ꃀ胀 Y=(8826.12)X+(303.637) r =0.9990 0.5-50 0.10 
33 薅ꄍ歌梠㇬ Y=(18326.9)X+(2184.90) r =0.9996 0.1-100 0.02 
34 歌孽㛇꣚絶蝒稇薅歌ꃑ渮 Y=(10525.5)X+(3274.58) r =0.9998 0.5-100 0.04 
35 歌㛇䒗叜熧 Y=(3845.00)X+(1479.92) r =0.9999 0.5-200 0.16 
36 ✳㍟熧 Y=(12020.6)X+(64.1595) r =0.9993 0.5-50 0.01 
37 ⠃勄炻熧 Y=(7816.49)X+(1668.19) r =0.9999 0.5-100 0.08 
38 歌䬜熧 Y=(766.204)X+(605.861) r =0.9999 1-200 0.75 
39 鳟炻熧 Y=(5813.93)X+(823.007) r =0.9995 0.5-100 0.20 
40 ⚋徃熧 Y=(9916.18)X+(1993.14) r =0.9991 0.5-100 0.05 
41 嫫娥蹲 Y=(5499.03)X+(1720.71) r =0.9998 0.5-100 0.06 
42 ꣚絶蝒稇 Y=(2158.54)X+(7417.24) r =0.9997 1-200 0.50 
43 ㆍ輾⾝ Y=(10423.7)X+(1949.73) r =0.9986 0.5-50 0.01 
44 孮赈臟 Y=(50195.7)X+(1097.82) r =0.9996 0.1-20 0.05 
45 孮歌臟 Y=(36029.0)X+(518.626) r =0.9999 0.1-20 0.01 
46 孮赈臟灐 Y=(56772.8)X+(1039.33) r =0.9992 0.1-20 0.02 
47 孮赈臟❇灐 Y=(44488.0)X+(233.093) r =0.9997 0.1-20 0.02 
48 抣䎓膵 Y=(7012.05)X+(1553.52) r =0.9998 0.5-100 0.39 
49 ꤑ赈膵 Y=(7698.23)X+(1989.32) r =0.9993 0.5-100 0.14 
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㕃 7. 鿈ⴔⱚ蚋絁䚍Ⱒ禹㢅锐錠㕃 
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3.3.3 ꯾蝲⸈叻呋ㅷ唬崵礵㺙䏞罌㻋 

㼆꯾蝲⸈叻呋ㅷ䭽撑 2 务㢅锐倰岁㢅锐た鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞鿈ⴔⱚ蚋涸崽䏞ꅾ撑
䚍絕卓㥵㕃 8 䨾爙կⰦ湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.45 - 2.08%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

 

 
㕃 8. ꯾蝲⸈叻呋ㅷ务鿈ⴔⱚ蚋唬崵礵㺙䏞啕蒀呥ⰻ⚹%RSD ⧩ 

4絕雿 
劥俒ⵄ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✫♧猫䘯鸟㹁䚍癃叅㹁ꆀ

唬崵詪蝲务 49 猫⢾遤港崵ⱚ蚋婎殆涸倰岁կ鸑鵂皍⤑䘯䰦涸呋ㅷ⵸㢅锐⟄⿺䘯鸟ⲥ烁涸㹁䚍㹁ꆀ唬崵倰岁
㼆꯾蝲⸈叻呋ㅷ务涸㢴猫⢾遤港崵ⱚ蚋䧭ⴔ鵳遤✫ⴔ區䎇㼆霪倰岁鵳遤✫侮⡤霉⠮կ霉⠮絕卓儑爙霪倰
岁ⴔ區鸟䏞䘯唬崵傞ꢂ➑ 15 ⴔꛦ⾝併䏞넞唬ⴀꣳ㖈 0.01 ng/mL - 0.75 ng/mL絁䚍Ⱒ禹葻㥩湱Ⱒ
禹侨 r 㖲㣐✵ 0.99礵㺙䏞葻㥩RSD 㖲㼭✵ 5%Ⱘ剣⠏䒗涸餘ꆀ侨ⲥ烁䚍♧紩餘靶餘ꆀ侨ⲥ烁䏞㖲㼭
✵ 1 ppmず⡙稇ⴔ䋒溫㹊ⲥ烁✳紩靶䎽⼐ꂁ䏞넞կ絑絾ざ罌㻋霪倰岁皍⤑䘯鸟ծ⾝併䏞넞ծ㹁䚍癃叅
⿺㹁ꆀ唬崵ⲥ烁䚍⿺珘㹁䚍㥩〳鷓欽✵䘯鸟㹁䚍癃叅⿺㹁ꆀ唬崵詪蝲务㢴猫ⱚ蚋婎殆կ 
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LCMS-9030 䘯鸟癃叅宐⚥䫒欰稇婎殆 

䶰 銳劥俒ⵄ欽䀙峸 LCMS-9030 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ⚮翫餘靶翫欽⟉ⵄ欽Ⱖ넞餘ꆀⲥ烁䏞
涸暵䚍呏研暟餘涸锐雿餘ꆀ侨湬䱹㼆湡叻暟鵳遤♧紩餘ꆀ䪊䲽䲿》湡叻⻊ざ暟䒊用♧猫䘯鸟㹁䚍癃
叅宐务 15 猫䫒欰稇婎殆涸倰岁կ劥俒霉⠮✫ 15 猫䫒欰稇⻊ざ暟㖈 LCMS-9030 副ⴔ區涸⾝併䏞ㄤ餘ꆀⲥ烁
䏞ず傞ⵄ欽 LabSolutions Insight Explore 鲱⟝务 Formula Predictor ⴔ㶩䒭곫崵⸆腊鵳遤✫ず⡙稇⚪䏞
霉⟟ㄤⴔ㶩䒭곫崵絕ざ LabSolutions MSn 餘靶䎽⸆腊䒊用 15 猫䫒欰稇⻊ざ暟涸✳紩餘靶䎽㼆宐⸈叻
呋ㅷ鵳遤✫✳紩餘靶䎽社程⼐ꂁ霉⟟կ霪倰岁皍⤑䘯鸟ծ⾝併䏞넞ծ㹁䚍癃叅ⲥ烁䚍㥩〳鷓欽✵䘯鸟㹁䚍
癃叅宐务䫒欰稇涸婎殆կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  宐  䫒欰稇

䫒欰稇僽湡⵸⚆歲副䎾欽剒⚹䎛岌涸蚋暟⛓♧
㣐ꆀ䫒欰稇涸⢪欽割〳鼙⯝㖑絛荈搬梠㞯鸣䧭䊭
㣐涸⾓⸂կ歋✵䊨⚌欰❡ծⰮ婤ծ⼕毫⿺➃傈䌢欰崞
崞⸓瘝⢪䖤梠㞯务涸䫒欰稇鸑鵂ぐ猫鸀䖈鵳Ⰶ宐
⡤㼆宐餘㸝Ⰼ⿺➃碫⨴䐀匬䧭㪭胇կ䫒欰稇⡲⚹
♧猫倝㘗梠㞯寓群暟「ⵌ✫ぐ㕂兜麑Ⱒ岤ず傞
⛲䧭⚹✫灇瑕掚挿կ鵛䎃㕂ⰻ㢪俒柄䫣麤㖈㙹䋑
寓宐ծ껏欽宐ծ寐屎廩屯⟄⿺㖑♴宐务鿪唬ⴀ䫒欰
稇կ鸑䌢䫒欰稇崽䏞㖈汚ꆀ宐䎂ng/mL湡⵸兜
麑ꅷ欽♲ꅾ㔋匧勍巊餘翫欽岁唬崵宐务涸䫒欰稇

姼倰岁⾝併䏞넞告僽霪倰岁꨽銳㖈湡叻⻊ざ暟涸
叻ⲥㅷ暟餘㛇炄副䒊用ⴔ區倰岁罜鸑䌢㖈꬗㼆宐
务䫒欰稇ⴔ區崵霚傞䖃䖃ꦼ⟄蜦䖤Ⰼ鿈涸䫒欰稇
叻ⲥ暟餘㔔姼㥵腊䒓〄♧猫皍⤑ծ䘯鸟ծⲥ烁ծ넞
⾝併䏞⚂偽꨽叻ⲥ暟餘涸䘯鸟癃叅ⴔ區倰岁⽰〳㣐
㣐䲿넞崵霚佪桧կ 

劥俒ⵄ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✫♧猫䘯鸟㹁䚍癃叅
宐务15猫䫒欰稇婎殆涸倰岁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⡙稇⚪䏞
霉⟟ㄤⴔ㶩䒭곫崵կ 

1.2 ⴔ區勵⟝ 
巊湱勵⟝

蒀 靶 叙 InertSustain AQ-C18 HP 2.1 mm I.D.× 100 mm L., 3.0 μmP/N: 5020-07416 
崨 ⸓ 湱 A 湱-0.1%歌ꃑ宐很巊B 湱-歌ꃫ 
鵳 呋 ⡤ 獤 10 μL 崨 鸟 0.4 mL/min  
叙 庛 40 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 

猌 㶩 彂 ESI (+) 䱹 〡 庛 䏞 300 ˫ 
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䱹 〡 歏 ⾓ +4.0 kV D L 庛 䏞 250 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 150-950) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-920) 

邍 1. 唑䏞峤膴勵⟝ 

傞ꢂ ⽀⯋ 㢅锐ㄐ⟁ ⧩ 

0.01 岹 B.Conc 5 
0.50 岹 B.Conc 30 
3.00 岹 B.Conc 45 
4.80 岹 B.Conc 95 
6.70 岹 B.Conc 95 
6.75 岹 B.Conc 5 

10.00 岹 B.Conc  

邍 2. ⻊ざ暟⥌䜂ㄤ餘ꆀ侨 

綘尼 务俒ぜ獦 薉俒ぜ獦 CAS No. ⴔ㶩䒭 猌㶩猫碫 ⴔ㶩猌㶩ⲥ烁餘ꆀ侨 
1 尪♨腂ꃫ Salbutamol 18559-94-9 C13H21NO3 [M+H]+ 240.15942 
2 ꨭ㽲剏♨焦 Ranitidine 66357-35-5 C12H22N4O3S [M+H]+ 315.14854 
3 熬腂㑞㇬ Sulfathiazole 72-14-0 C9H9N3O2S2 [M+H]+ 256.02089 
4 熬腂ぼ㊋ Sulfapyridine 144-83-2 C11H11N3O2S [M+H]+ 250.06447 
5 熬腂歌㛇必㊋ Sulfamerazine 127-79-7 C11H12N4O2S [M+H]+ 265.07537 
6 㣢㷋孽蔮 Cephalexin 15686-71-2 C16H17N3O4S [M+H]+ 348.10125 
7 㑞蝒⾝ Thiabendazole 148-79-8 C10H7N3S [M+H]+ 202.04334 
8 ⿽孮尪僤 Difloxacin 98106-17-3 C21H19F2N3O3 [M+H]+ 400.14672 
9 尪䬘尪僤 Sarafloxacin 98105-99-8 C20H17F2N3O3 [M+H]+ 386.13107 

10 熬腂守ㆍ㍟ Sulfaclorazina 80-32-0 C10H9ClN4O2S [M+H]+ 285.02075 
11 薅ꃀ熬腂 Sulfacetamide 127-71-9 C13H12N2O3S [M+H]+ 277.06414 
12 ⛩腂必㊋ Pyrimethamine 58-14-0 C12H13ClN4 [M+H]+ 249.09015 
13 薅嵳䬘僈 Diphenhydramine 58-73-1 C17H21NO [M+H]+ 256.16959 
14 ⯘䬘紤꩓稇 Clarithromycin 81103-11-9 C38H69NO13 [M+H]+ 748.48417 
15 岁⼶卌 Warfarin 81-81-2 C19H16O4 [M+H]+ 309.11213 

2呋ㅷ⵸㢅椚 
䭽撑 EPA1694 Ⱒ✵㙹䋑欽宐涸㢅锐⸅岁㼆 1 L 宐呋ㅷⴔⵆ鵳遤暟锐鵂応ծHLB 叙㺢꧋♸峤膴ծ宆オ

䎇⸈Ⰶⴲ㨤崨⸓湱㹁㺂荛 1 mL⢪欽 0.22 μm 翸㔋孮⛩掜応芘鵂応た鵳呋ⴔ區կ 

3絕卓♸雭雿 

3.1 ⲥ烁餘ꆀ侨䲿》絕卓 
呏研 1.2 ⴔ區勵⟝絕ざぐ⻊ざ暟锐雿 m/z䒊用 15 猫䫒欰稇⻊ざ暟涸㹁䚍倰岁㖈♧紩 MS 务䲿》

15 猫䫒欰稇⻊ざ暟涸 EIC 靶㕃㥵㕃 1 䨾爙կ 
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㕃 1. 1 ng/mL 15 猫䫒欰稇 EIC 靶㕃蒀靶㕃綘尼ず邍 2 

3.2 唬崵抳併䏞 

呏研 15 猫䫒欰稇很巊1 ng/mLⴔ區崵霚涸⥌㐾嫱雦皾ぐ⻊ざ暟涸唬ⴀꣳS/N=3ASTM雦
皾絕卓㥵♴ 

邍 3. 15 猫䫒欰稇唬ⴀꣳ宨䚪 

綘尼 ⻊ざ暟ぜ獦 
唬ⴀꣳ

ng/mL 
綘尼 ⻊ざ暟ぜ獦 

唬ⴀꣳ
ng/mL 

1 尪♨腂ꃫ 0.06 9 尪䬘尪僤 0.04 
2 ꨭ㽲剏♨焦 0.02 10 熬腂守ㆍ㍟ 0.03 
3 熬腂㑞㇬ 0.01 11 薅ꃀ熬腂 0.02 
4 熬腂ぼ㊋ 0.01 12 ⛩腂必㊋ 0.01 
5 熬腂歌㛇必㊋ 0.01 13 薅嵳䬘僈 0.07 
6 㣢㷋孽蔮 0.01 14 ⯘䬘紤꩓稇 0.05 
7 㑞蝒⾝ 0.01 15 岁⼶卌 0.02 
8 ⿽孮尪僤 0.01    

    
    尪♨腂ꃫ     ꨭ㽲剏♨焦     熬腂㑞㇬     熬腂ぼ㊋ 

    
    熬腂歌㛇必㊋     㣢㷋孽蔮     㑞蝒⾝     ⿽孮尪僤 

2.0 3.0
0.0

1.0

2.0

(x1,000)
240.1594(+)240.1594(+)

沙
沙
沙
沙

2.0 3.0
0.0

1.0

2.0

3.0

(x1,000)
315.1485(+)315.1485(+)

雷
雷
雷
沙
雷

2.0 3.0 4.0
0.0

1.0

2.0

3.0

4.0

(x1,000)
256.0209(+)256.0209(+)

磺
沙
磺
磺

2.0 3.0 4.0
0.0

0.5

1.0

1.5

2.0
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250.0645(+)250.0645(+)

磺
沙
磺
磺

3.0 4.0
0.0

1.0

2.0

3.0

4.0

5.0
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265.0754(+)265.0754(+)

磺
沙
磺
磺
磺
磺
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0.00

0.25
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0.75
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1.25
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头
头
头
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0.0
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3.0
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202.0433(+)202.0433(+)

磺
噻
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400.1467(+)400.1467(+)

双
双
沙
双
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    尪䬘尪僤     熬腂守ㆍ㍟     薅ꃀ熬腂     ⛩腂必㊋ 

   

 

  薅嵳䬘僈     ⯘䬘紤꩓稇     岁⼶卌  

㕃 2. 15 猫䫒欰稇ぐ⻊ざ暟 EIC 㕃1 ng/mL 

3.3 MS1 餘ꆀ侨ⲥ烁䚍霉⟟ 

㼆 1 ng/mL 15 猫䫒欰稇涸宐⸈叻呋ㅷ很巊鵳遤♧紩 MS 䪊䲽呏研 15 猫䫒欰稇⻊ざ暟涸ⲥ烁餘蚚
嫱⥌䜂罌㻋ぐ暟餘涸餘ꆀ侨ⲥ烁䏞կ➢崵霚絕卓溏邍 4㹊崵[M+H]+♸锐雿⧩涸絟㼆⨊䊵㖲<1.5 
ppm⠏✵㹁䚍涸♧菚銳宠<5 ppmկ 

邍 4. 宐⸈叻呋ㅷ务癃叅䖤ⵌ涸 15 猫䫒欰稇⻊ざ暟涸餘ꆀ侨湱㼆霴䊵 
綘尼 ⻊ざ暟 ⥂殆傞ꢂ(min) 锐雿 m/z 㹊崵 m/z 湱㼆霴䊵ppm) 

1 尪♨腂ꃫ 2.386 240.15942 240.15931 -0.5 
2 ꨭ㽲剏♨焦 2.395 315.14854 315.14881 0.9  
3 熬腂㑞㇬ 2.889 256.02089 256.02107 0.7  
4 熬腂ぼ㊋ 2.990 250.06447 250.06476 1.2  
5 熬腂歌㛇必㊋ 3.201 265.07537 265.07561 0.9  
6 㣢㷋孽蔮 3.259 348.10125 348.10157 0.9  
7 㑞蝒⾝ 3.579 202.04334 202.04351 0.8  
8 ⿽孮尪僤 3.680 400.14672 400.14701 0.7  
9 尪䬘尪僤 3.818 386.13107 386.13143 0.9  

10 熬腂守ㆍ㍟ 3.841 285.02075 285.02092 0.6  
11 薅ꃀ熬腂 4.516 277.06414 277.06414 0  
12 ⛩腂必㊋ 4.756 249.09015 249.09031 0.6  
13 薅嵳䬘僈 5.188 256.16959 256.16985 1.0 
14 ⯘䬘紤꩓稇 5.771 748.48417 748.48515 1.3  
15 岁⼶卌 5.992 309.11213 309.11172 -1.3  

3.4 ず⡙稇ⴔ䋒霉⟟ 

ⵄ欽䀙峸 LabSolutions Insight Explore 务 Formula Predictor ⴔ㶩䒭곫崵⸆腊〳⟄㹊梡㛇✵♧紩ⲥ烁
餘蚚嫱ծず⡙稇⚪䏞嫱涸⼐ꂁ㹁䚍䖤ⴔ㖈 70 ⴔ⟄副〳⟄ⴼ㹁⚹毟⡃湡叻暟կ⢪欽霪鲱⟝雦皾Ⱖず⡙

3.0 4.0 5.0
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(x100,000)

华
华
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稇⚪䏞嫱⢾䖤ⴔ霃㹁霴䊵薴㔵 5 ppm霃㹁⯋稇絆䧭⚹ CծHծOծNծSծClկ㥵ꊹ㹁尪♨腂ꃫ㕃 3
⚹尪♨腂ꃫ涸♧紩䲿》猌㶩崨㕃㕃 4 ⚹ず⡙稇⚪䏞嫱♸锐雿⧩涸⼐ꂁ䏞䖤ⴔկ絕卓儑爙C13H21NO3 䱗
ぜ痦♧唬程䖤ⴔ⚹ 98.51 ⴔ⚂♸尪♨腂ꃫ涸锐雿⯋稇絆䧭♧荝կ 

 
㕃 3. 尪♨腂ꃫ涸♧紩䲿》猌㶩崨㕃 

 
㕃 4. 尪♨腂ꃫず⡙稇ⴔ䋒霉⟟絕卓㕃 

3.5 ✳紩餘靶䎽䵂程⼐ꂁ霉⟟ 

㼆✵湡叻⻊ざ暟ꅷ欽 MS1+DDA 餘靶䪊䲽倰䒭蜦䖤ぐ湡叻⻊ざ暟 MS1 㖈䭷㹁 CE15V-55V♴涸
MS2 餘靶㕃䎇♸䒊用涸 15 猫䫒欰稇✳紩餘靶䎽鵳遤⼐ꂁ社程կ㥵㕃 5 ㄤ 6宐⸈叻呋ㅷ务唬崵⛩腂必㊋
MS2 餘靶㕃♸靶䎽务割ず CE 腊ꆀ♴涸ざ䎇餘靶㕃涸社程⼐ꂁ䏞〳鴪 80%⟄副կ 

 
㕃 5. ⛩腂必㊋MS1=249.0902DDA 傞✳紩餘靶㕃 

 

8.91e31:240.1594+/-5.0ppm(+)

RT
0 1 2 3 4 5 6 7 8 9

0.00

%

100.00

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 m/z
0.0

2.5

5.0

7.5
Inten.(x100)

249.09064

177.02264
128.06389 198.09176155.0687889.04014
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㕃 6 .⛩腂必㊋✳紩餘靶㕃靶䎽社程絕卓 

4絕雿 
劥俒ⵄ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✫♧猫䘯鸟㹁䚍唬崵宐务

15 猫䫒欰稇⻊ざ暟婎殆涸倰岁ず傞⴯䒊✫ 15 猫䫒欰稇涸✳紩餘靶䎽կ霪倰岁ⴔ區鸟䏞䘯ⴔ區傞ꢂ➑
⚹ 10 min⾝併䏞넞唬ⴀꣳ㖈 0.01 ng/mL ˊ 0.07 ng/mLկ♧紩餘靶餘ꆀ侨ⲥ烁䏞霴䊵㼭✵ 1.5 ppm
ず⡙稇ⴔ䋒溫㹊ⲥ烁✳紩靶䎽⼐ꂁ䏞넞կ霪倰岁皍⤑䘯鸟ծ⾝併䏞넞ծ㹁䚍癃叅ⲥ烁䚍㥩〳鷓欽✵䘯
鸟㹁䚍癃叅宐务㢴猫䫒欰稇կ 
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LCMS-9030 癃叅㽶巊⚥ 150 猫ⰰ蚋婎殆 

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✫㽶巊务 150 猫ⰰ蚋
涸ꊹⵆㄤ烁雩倰岁կLabSolutions insight 䒊用✫ 150 猫ⰰ蚋涸넞ⴔ鳹✳紩餘靶䎽呏研⥂殆傞ꢂ⿺礵烁餘
ꆀ侨鵳遤ꊹⵆ✳紩餘靶䎽⿺Ⱙ㘗✳紩烱晙猌㶩⚪䏞嫱鵳遤烁雩կ100 ng/mL 崽䏞涸⸈叻呋ㅷⰦ务 113
⚡⻊ざ暟涸㔐佐桧㖈 50-120%⛓ꢂկ劥倰岁鷓欽✵殌猐㽶巊务㢴ⰰ蚋婎殆涸癃叅կ 

Ⱒꝶ霒LCMS-9030  㔋匧勍굷遤傞ꢂ餘靶  㽶巊  ⰰ蚋  

ⱚ⚌ⱚ勠鿈2019䎃8剢〄䋒✫痦197尼-9-2019Ⱆデ
շ殌猐過巊ㄤ㽶巊务150猫ⰰ蚋⿺Ⱖ㸐⻊ざ暟ꊹⵆㄤ烁
雩 巊湱蒀靶-넞ⴔ鳹⚮翫餘靶岁ո錞㹁✫枽過ծ暋過ծ
繙過ㄤ뚃過⟄⿺枽㽶ծ暋㽶ծ繙㽶务150猫ⰰ蚋⿺Ⱖ➭⻊
ざ暟涸巊湱蒀靶-넞ⴔ鳹⚮翫餘靶ꊹⵆㄤ烁雩倰岁կ150
猫ⰰ蚋⺫䭍熬腂碫ծ㌄霿ꂼ碫ծㅔ㇬♸薅䎇ㅔ㇬碫ծ薅䎇
ㅔ㇬碫ծ翸ꄍ碫ծ㣐梠ⰻꂾ碫ծ歜⡤碫ծβ「⡤慨稇ծ礵
牟碫ծⰣ㤃⵫ծ务卛牟絑碫ծ䫒絆腂碫ծ䫒溫蝒碫ծꬋ歜

⡤碫瘝կ叻ⲥ✵2020䎃1剢1傈饰姻䒭㹊倶僽껷⚡⸓暟
Ⱞ婤务唬崵騗碫㢴婎殆涸㕂㹻叻ⲥ匧㣐涸䲿넞✫㼆ꬋ
叻岤䧭ⴔ涸港崵腊⸂ㄤ佪桧կ 

劥俒⿬罌ⱚ⚌ⱚ勠鿈197-9-2019尼叻ⲥ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150猫ⰰ蚋涸ꊹⵆ♸烁雩倰岁կ劥倰岁皍⤑ծ䘯
鸟ծⲥ烁ծ⾝併䏞넞⣘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⚹ 

鳕 巊 岹 :LC-30AD×2 禹 絡 䱽 ⵖ 㐼 :CBM-20Alite 
荈 ⸓ 鵳 呋 㐼 :SIL-20AC 굷遤傞ꢂ餘靶⟉ :LCMS-9030 
叙 庛 盲 :CTO-20AC 

蒀 靶 䊨 ⡲ 畀 
:LabSolutions Ver. 5.98 

㖈 絁 膴 孞 劼 :DGU-20A5R LabSolutions Insight Ver. 3.7 

1.2 ⴔ區勵⟝

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack GIST-HP C18-AQ 150 mm × 2.1 mm I.D. , 1.9 μmP/N: 227-30807-03 
崨  ⸓  湱 A 湱-0.2%歌ꃑ宐+2 mM ⛩ꃑꜽB 湱-0.2%歌ꃑ歌ꃫ 
峤 ꛏ 垷 䒭 鵳呋⵸た峤ꛏExternal only鵳呋ꛏ㢪㠗幡峤Rinse Port 
崨     鸟 0.25 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 2 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⚹5%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 

0.50 岹 B.Conc 5 

3.00 岹 B.Conc 15 

10.00 岹 B.Conc 40 

18.00 岹 B.Conc 100 

23.00 岹 B.Conc 100 

23.10 岹 B.Conc 5 

26.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌   㶩   彂 ESI+ ⸈掚垷㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 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  垷  䒭 
MS Scan(m/z 50 -1300)& DDA 

MS/MS (m/z 50 -1000) 
吥 ⲥ 倰 岁 㢪叻岁(NaIⴔ鳹桧>30000m/z 1972餘ꆀ霴䊵<2 ppm 

1.3 霚⵫  
歌ꃫ蒀靶紩㹔庛⥂㶸կ 
㹊낉欽宐歋 Milli-Q Plus 宐ⲙ⻊禹絡絑⿡猌㶩♸✳妃ⲙ⻊ⵖ䖤կ 
歌ꃑ蒀靶紩紱䏞 98 %㹔庛⥂㶸կ 
⛩ꃑꜽ蒀靶紩紱䏞 99 %㹔庛⥂㶸կ 
EDTA-McIIvaine 綕Ȿ巊ⴔⵆ獦》偽宐熧ꃑ孲✳ꛧ 10.9 g⛩✳腂㔋⛩ꃑꛧ(EDTA-Na2)3 g,厾墰ꃑ 12.9 g
⸈宐很鍒䎇㹁㺂荛 1000 mLկ 

1.4 呋ㅷ⵸㢅椚 
⿬罌ⱚ⚌ⱚ勠鿈 197-9-2019 Ⱆデ շ殌猐過巊ㄤ㽶巊务 150 猫ⰰ蚋⿺Ⱖ➭⻊ざ暟ꊹⵆㄤ烁雩 巊湱蒀靶

-넞ⴔ鳹⚮翫餘靶岁ո》 2 mL 㽶巊荛 50 mL 猌䗱盗务⸈Ⰶ 3 mL EDTA-McIIvaine 綕Ȿ巊嶴偒幊⺣ⱄ
⸈Ⰶ 10.0 mL ⛩臟嶴偒 1 min た⸈Ⰶ 4 g 炻ꃑꛧծ1 g 守⻊ꛧ꫽縨 10 min 渮區ⴔ㽻9500 r/min 勵⟝
♴猌䗱 10.0 mLⲥ烁ꆀ》 8 mL 副幡巊✵ 15 mL 猌䗱盗40˫♴宆オ荛 2 mL副劼崵㹁կ 

2絕卓♸雭雿 

2.1 ⲥ烁餘ꆀ侨䲿》絕卓 
150 猫ⰰ蚋䲿》猌㶩崨蒀靶㕃EIC㥵㕃 1 䨾爙կ 
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㕃 1. 150 猫ⰰ蚋䲿》猌㶩崨蒀靶㕃 EIC 㕃100 ng/mL 

2.2 倰岁唬ⴀꣳ 
ꂁⵖ崽䏞 100 ng/mL 涸 150 猫ⰰ蚋幊ざ叻ⲥ呋ㅷ副劼鵳遤崵㹁150 猫ⰰ蚋涸倰岁唬ⴀꣳASTM

S/N=3⚹ 0.03~39.5 mg/L忘駈岁錞銳宠կ150 猫ⰰ蚋ㅷ猫⥌䜂ծ务薉俒ぜծCASծ♧紩礵烁餘蚚嫱ծⰩ
㘗✳紩烱晙猌㶩ծ⥂殆傞ꢂծ唬ⴀꣳ瘝絕卓錛邍 2կ 

12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 min

0.00

0.25

0.50

0.75

1.00

1.25

(x100,000)
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邍 2. 150 猫ⰰ蚋唬ⴀꣳ 
 

蚋
暟
ⴔ
絆 

綘
尼 

务俒ぜ獦 薉俒ぜ獦 ⴔ㶩䒭 CAS 尼 
锐雿礵烁餘

ꆀ侨 
Ⱙ㘗✳紩烱

晙猌㶩 1 
Ⱙ㘗✳紩烱

晙猌㶩 2 
Ⱙ㘗✳紩烱

晙猌㶩 3 
⥂殆傞ꢂ
(RT)min 

⟉㐼唬ⴀꣳ
(ng/mL) 

岁錞唬ⴀꣳ
(ng/mL) 

A
絆 

1 薅歌ꃀ熬腂 Sulfabenzamide C13H12N2O3S 127-71-9 277.0641 156.0114 108.0444 92.0495 16.0 3.4 10 

2 熬腂必㊋ Sulfadiazine C10H10N4O2S 68-35-9 251.0597 156.0114 108.0444 185.0822 13.6 0.1 50 

3 熬腂ꢂ✳歌孻必㊋ Sulfadimethoxine C12H14N4O4S 122-11-2 311.0809 156.0114 108.0431 92.0495 16.5 0.3 10 

4 熬腂✳歌㛇必㊋ Sulfamethazine C12H14N4O2S 57-68-1 279.091 186.0332 156.0114 92.0495 15.0 0.7 50 

5 熬腂龇✳歌孻必㊋ Sulfadoxine C12H14N4O4S 2447-57-6 311.0809 156.0114 108.0431 92.0495 15.8 0.4 50 

6 熬腂歌㛇必㊋ Sulfamerazine C11H12N4O2S 127-79-7 265.0754 156.01 110.0713 199.0978 14.4 0.3 50 

7 熬腂歌㑞✳㇬ Sulfamethizole C9H10N4O2S2 144-82-1 271.0318 156.0114 108.0431 92.0495 14.8 0.1 50 

8 熬腂歌孻ㆍ㍟ 
Sulfamethoxypyrid

azine 
C11H12N4O3S 80-35-3 281.0703 156.0114 108.0444 215.0927 15.0 0.2 50 

9 熬腂薅ぼ㇬ Sulfaphenazole C15H14N4O2S 526-08-9 315.091 160.0869 222.0332 108.0444 16.1 0.3 5 

10 熬腂ぼ㇬ Sulfapyrazole C16H16N4O2S 852-19-7 329.1069 173.0947 156.0114 108.0444 16.5 0.3 10 

11 熬腂ぼ㊋ Sulfapyridine C11H11N3O2S 144-83-2 250.0645 156.0114 184.0869 108.0444 14.0 0.2 50 

12 熬腂㌄䜌㉆ Sulfaquinoxaline C14H12N4O2S 59-40-5 301.0754 156.0114 108.0444 92.0495 16.7 1.5 50 

13 熬腂㑞㇬ Sulfathiazole C9H9N3O2S2 72-14-0 256.0209 156.0114 92.0495 65.0386 13.8 0.2 10 

14 熬腂✳歌䒗必㊋ Sulfisomidine C12H14N4NaO2S 515-64-0 279.091 124.0869 186.0332 156.01 13.4 0.7 50 

15 歌孻蔮孽必㊋ Trimethoprim C14H18N4O3 738-70-5 291.1452 230.1162 123.0665 261.0982 14.4 0.2 50 

1 銯霿尪僤 Cinoxacin C12H10N2O5 28657-80-9 263.0663 245.0557 217.0608 189.0295 16.6 0.5 5 

2 鴪孮尪僤(⽀霿尪僤 Danofloxacin C19H20FN3O3 112398-08-0 358.1562 340.1456 314.1663 96.0808 14.9 0.6 10 

B
絆 

3 ⿽孮尪僤 Difloxacin C21H19F2N3O3 98106-17-3 400.1467 382.1362 356.1569 299.0979 15.2 0.6 10 

4 䛸孮尪僤(䛸霿尪僤 Enrofloxacin C19H22FN3O3 93106-60-6 360.1718 342.1612 316.182 245.1073 14.9 0.6 5 

5 孮歌㌄ Flumequine C14H12FNO3 42835-25-6 262.0874 244.0768 202.0288 174.0338 17.8 0.4 5 

6 ⸈剏尪僤 Gatifloxacin C19H22FN3O4 112811-59-3 376.1673 358.1562 332.1769 289.1347 15.4 0.2 10 



98 
 

7 峫繠尪僤 Lomefloxacin 
C17H19F2N3O3·

HCl 
98079-51-7 352.1467 334.1362 308.1569 265.1167 15.0 0.5 10 

8 띿⥂尪僤끩岚尪僤 Marbofloxacin C17H19FN4O4 115550-35-1 363.1463 72.0781 345.1357 320.1041 14.3 0.2 10 

9 蜒銯尪僤 Moxifloxacin C21H24FN3O4 186826-86-8 402.1824 384.1718 358.1925 261.1022 15.7 0.4 10 

10 蟼㊋ꃑ Nalidixic acid C12H12N2O3 389-08-2 233.0921 215.0815 187.0502 159.0553 17.7 0.5 5 

11 孻孮尪僤 Ofloxacin C18H20FN3O4 82419-36-1 362.1511 318.1612 261.1022 344.1405 14.6 0.3 5 

12 㤵嫱尪僤 Orbifloxacin C19H20F3N3O3 113617-63-3 396.153 352.1631 378.1424 295.1053 15.1 0.3 10 

13 䜌㌄ꃑ㤵程ⵄꃑ Oxolinic acid C13H11NO5 14698-29-4 262.071 244.0604 160.0393 216.0291 16.9 0.2 5 

14 尪䬘尪僤 Sarafloxacin C20H17F2N3O3 98105-99-8 386.1311 368.1205 342.1412 299.0980 15.3 0.6 10 

15 尽䋪尪僤 Sparfloxacin C19H22F2N4O3 110871-86-8 393.1733 375.1627 349.1834 292.1256 15.7 0.3 10 

16 㧆莞尪僤 
Tosufloxacin 

tosylate 
C26H23F3N4O6S 1400591-39-0 405.1169 387.1063 314.0900 56.0495 16.0 0.1 50 

C 
絆 

1 ꣚薅鴪㇬⚋炻ㅔ㇬ Albendazole C12H15N3O2S 54965-21-8 266.0958 234.0696 209.1159 99.0411 18.1 2.1 5 

2 ꣚薅鴪㇬-2-孽㛇灐 
Albendazole-2-
aminosulfone 

C10H13N3O2S 80983-34-2 240.0801 198.0332 133.0635 72.0444 14.0 0.1 50 

3 ꣚薅鴪㇬❇灐 
Albendazole-

sulfoxide 
C12H15N3O3S 54029-12-8 282.0911 240.0437 159.0427 43.0532 16.2 17.2 50 

4 孽㛇歌薅ㅔ㇬ Mebendazoleamine C14H11N3O 52329-60-9 238.0975 105.0335 77.0386 51.0229 16.2 0.3 5 

5 㑞薅ㆍ㇬㑞薅ㅔ㇬ Thiabendazole C10H7N3S 148-79-8 202.0433 175.0324 131.0604 92.0495 15.1 0.2 5 

6 ✳歌鲜ㅔ㇬㖑繠鲜㇬ Dimetridazole C5H7N3O2 551-92-8 142.0611 96.0682 81.0447 54.0338 13.3 0.1 50 

7 蓷薅鴪㇬薅炻薅ㅔ㇬ Fenbendazole C15H13N3O2S 43210-67-9 300.0801 268.0539 159.0427 190.0049 19.0 0.3 5 

8 孮薅鴪㇬孮薅ㅔ㇬ Flubendazole C16H12FN3O3 31430-15-6 314.0936 282.0673 123.0240 195.0292 18.2 0.4 10 

9 繿㛇䒗⚋鲜㇬ 
Hydroxyipronidazol

e 
C7H11N3O3 35175-14-5 186.0873 168.0768 122.0839 82.0526 15.6 0.3 50 

10 䒗⚋鲜㇬ Ipronidazole C7H11N3O2 14885-29-1 170.0924 124.0995 109.0760 96.0682 16.4 0.1 5 

11 歌薅ㅔ㇬ Mebendazole C16H13N3O3 31431-39-7 296.103 264.0768 105.0335 77.0386 18.1 0.1 10 

12 㑞薅ㅔ㇬ꂾ㖿薅鴪㇬ Cambendazole C14H14N4O2S 26097-80-3 303.091 261.0441 217.0524 243.0335 16.9 0.4 5 
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D 
絆 

1 5-繿㛇㑞薅ㅔ㇬ 
5-

Hydroxythiabendaz
ole 

C10H7N3OS 948-71-0 218.0383 191.0274 147.0553 81.0335 14.5 0.3 5 

2 䊩偒ㅔ㇬ Levamisole C11H12N2S 14769-73-4 205.0794 178.0685 123.0263 91.0542 14.1 0.6 10 

3 歌鲜㇬歌鲜ㆍ㇬ Metronidazole C6H9N3O3 443-48-1 172.0717 128.0455 82.0526 45.0335 12.5 0.1 50 

4 㤵蓷鴪㇬ Oxfendazole C15H13N3O3S 53716-50-0 316.075 191.0689 284.0488 1590427 17.1 0.2 10 

5 ⚋孻薅ㅔ㇬ Oxibendazole C12H15N3O3 20559-55-1 250.1186 218.0924 176.0455 148.0505 17.0 0.2 5 

6 縄鲜㇬峫鲜鴪㇬ Ronidazole C6H8N4O4 7681-76-7 201.0618 140.0455 55.0417 110.0475 13.2 0.7 50 

7 㝱⯘鲜㇬ Secnidazole C7H11N3O3 3366-95-8 186.0885 128.0455 59.0491 111.0427 14.5 39.5 50 

8 剏鲜㇬ Tinidazole C7H3IN2O3 19387-91-8 248.07 121.0318 202.0771 93.0005 14.2 0.0 50 

9 ♲守薅鴪㇬ Triclabendazole C14H9Cl3N2OS 68786-66-3 358.9574 343.9339 273.9962 198.0008 20.5 0.4 10 

E
絆 

1 㽲傈ⵄ❇蝒稇 Nigericin C40H67NaO11 28380-24-7 747.4661 501.3195 237.1086 168.4700 22.8 0.4 5 

2 歌㛇渮꩓稇 Narasin C43H72O11 55134-13-9 787.4982 431.2404 531.3292 179.1567 23.4 0.3 5 

F
絆 

1 ⯘卌꩓稇 Clindamycin C18H33ClN2O5S 18323-44-9 425.1872 126.1277 377.1838 70.0651 16.7 0.2 5 

2 㢴䬘蝒稇 Doramectin C50H74O14 117704-25-3 921.4963 777.4185 449.2510 183.0628 22.1 0.0 50 

3 ⣜兜蝒稇 Eprinomectin C50H75NO14 123997-26-2 936.509 490.2773 352.1728 382.3535 21.2 0.2 50 

4 号絶蝒稇 Ivermectin C48H74O14 70288-86-7 897.4963 753.4185 183.0628 329.2087 22.6 0.1 50 

5 叙兪涯꩓稇 Sineptina C40H67NO14 1392-21-8 786.4633 174.1125 109.0648 558.3273 17.9 1.0 50 

6 轠偒꩓稇 Spiramycin C43H74N2O14 8025-81-8 843.5213 174.1125 540.3167 699.4368 15.7 0.5 50 

7 剏碛罌僤 Tilmicosin C46H80N2O13 108050-54-0 869.5733 174.1125 696.4681  16.4 0.1 50 

8 岲⛙蝒稇 Tylosin C46H77NO17 1401-69-0 916.5264 174.1125 772.4451 598.3559 17.4 0.1 50 

9 絶し㽲꩓稇 M1 Virginiamycin M1 C28H35N3O7 21411-53-0 526.2551 355.1289 508.2442 133.0648 18.3 0.1 5 

G
絆 

1 ⦔守碛匠 Beclomethasone C22H29ClO5 4419-39-0 409.1778 391.1671 355.1904 279.1744 18.3 0.1 50 

2 ⦔守碛匠⿽⚋ꃑꂾ 
Beclomethasone 

dipropionate 
C28H37ClO7 5534-09-8 521.2315 503.22 319.1693 411.2166 20.1 0.2 5 

3 ⦔➭碛匠⿽⚋ꃑꂾ 
Betamethasone 

dipropionate 
C28H37FO7 5593-20-4 505.2596 411.2166 319.1693 279.1744 19.9 0.2 5 

4 ⦔➭碛匠䧥ꃑꂾ 
Betamethasone 

valerate 
C27H37FO6 2152-44-5 477.2647 355.1904 279.2744 337.1798 19.7 0.1 50 
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5 ꃲꃑ守㖑㶲ꂼ 
Chlormadinone 

acetate 
C23H29ClO4 302-22-7 405.1837 345.1616 309.1849 301.1354 19.7 0.2 5 

6 守⦔➭程⚋ꃑꂾ 
Clobetasol-17 

propionate 
C25H32ClFO5 25122-46-7 467.1995 355.1471 373.1577 279.1755 19.5 0.0 10 

7 守⦔➭匠♨ꃑꂾ 
Clobetasone 

butyrate 
C26H32ClFO5 25122-57-0 479.1995 343.1459 279.138 371.1408 19.9 0.2 10 

8 〳涸匠 Cortisone C21H28O5 53-06-5 361.201 163.1117 121.0648 343.1904 17.6 0.1 50 

9 㖑㣗〳暵 Deflazacort C25H31NO6 14484-47-0 442.2224 424.2119 382.2013 400.2119 18.8 0.1 5 

10 㖑㝱碛匠 Dexamethasone C22H29FO5 50-02-2 393.2072 355.1904 373.2010 337.1798 18.2 0.3 5 

11 ✳孮䬘匠⿽ꃲꃑꂾ 
Diflorasone 
Diacetate 

C26H32F2O7 33564-31-7 495.2189 317.1536 335.1642 395.1853 19.0 0.0 50 

12 邍潅ꂼ Epitestosterone C19H28O2 481-30-1 289.2173 97.0648 109.0648 253.1951 19.5 0.2 5 

13 孮孲〳涸匠 Fludrocortisone C21H29FO5 127-31-1 381.2072 325.181 239.1442 343.1915 17.7 0.2 50 

14 孮碛匠 Flumethasone C22H28F2O5 2135-17-3 411.1978 253.1223 391.1519 335.1642 18.0 0.1 10 

15 暵䧥ꃑ孮碛匠 
Flumethasone 

pivalate 
C27H36F2O6 2002-29-1 495.2553 57.071 335.1642 253.1223 19.7 0.03 50 

16 孮鲽匠 
Fluocinolone 

acetonide 
C24H30F2O6 67-73-2 453.2083 413.1959 433.2021 337.1434 18.4 0.1 50 

17 孮孲綫匠 Flurandrenolide C24H33FO6 1524-88-5 437.2334 361.181 341.1759 323.1653 18.7 0.1 50 

18 孮碛륫 Fluorometholone C22H29FO4 426-13-1 377.2123 279.1744 339.1955 321.1849 18.5 0.2 5 

19 孮剏子匠⚋ꃑꂾ 
Fluticasone 
propionate 

C25H31F3O5S 80474-14-2 501.1917 313.1598 293.1536 205.0659 19.5 0.1 10 

20 ㆁ銯㣽䗞 Halcinonide C24H32ClFO5 3093-35-4 455.1995 359.1408 377.1514 435.1933 19.7 0.2 10 

21 孲⻊〳涸匠 Hydrocortisone C21H30O5 50-23-7 363.2166 327.1955 121.0648 309.1849 17.9 0.1 5 

22 歌㖑㶲ꂼ Megestrol acetate C24H32O4 3562-63-8 343.2267 325.2162 267.1744 224.1559 19.6 0.2 5 

23 ꃲꃑ繠⠡㶲ꂼ 
Melengestrol 

acetate 
C25H32O4 2919-66-6 397.2373 337.2162 279.1744 187.1117 19.9 0.2 5 

24 歌㛇峁㽲匠륫 Methylprednisolone C22H30O5 83-43-2 375.2166 357.2060 339.1955 161.0961 18.4 0.1 5 
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25 蜒碛➭匠禄ꃑꂾ 
Mometasone 

furoate 
C32H32Cl2O8 83919-23-7 521.1492 503.1386 355.1459 279.1744 19.6 0.1 50 

26 峁㽲子ꂾ Prednicarbate C27H36O8 73771-04-7 489.2483 381.2060 289.1587 115.0390 19.7 0.2 5 

27 潅⚶ꂼ Testosterone C19H28O2 58-22-0 289.2162 97.0648 109.0648 289.2162 19.2 0.1 5 

28 刼㸝㣽䗞 
Triamcinolone 

acetonide 
C24H31FO6 76-25-5 435.2177 415.2115 397.2010 399.1591 18.4 0.3 5 

H 
絆 

1 棴䋒暵縄 
Bambuterol 

hydrochloride 
C18H29N3O5 81732-46-9 368.218 294.1448 312.1554 72.0444 16.0 0.2 10 

2 繿歌㛇⯘➧暵縄 
Hydroxymethyl 

clenbuterol 
C12H18Cl2N2O2 38339-18-3 293.0818 275.0713 203.0132 132.0682 14.9 0.0 10 

3 ⯘⠡㝱縄 
Clencyclohexerol 

hydrochloride 
C14H20Cl2N2O2 1435934-75-0 319.0975 301.0869 203.0132 81.0670 14.6 0.2 5 

4 兽偽务俒ぜ Clenhexerol C14H22Cl2N2O 38339-23-0 305.1183 203.0132 132.0682 85.1012 16.7 0.3 10 

5 䒗⯘⠡悭暵 
Clenisopenterol  
hydrochloride 

C13H21Cl3N2O 1435935-00-4 291.1027 273.0920 217.0289 188.0024 16.4 0.4 5 

6 ⯘⠡悭暵 
Clenpenterol 

hydrochloride 
C13H21Cl3N2O 37158-47-7 291.1026 203.0137 273.0920 132.0682 16.1 0.3 10 

7 ⯘⠡兜縄 Clenproperol C11H16Cl2N2O 38339-11-6 263.0713 245.0607 203.0132 132.0682 15.0 3.2 10 

8 ꬋ霿暵縄 
Fenoterol 

hydrobromide 
C17H21NO4 13392-18-2 304.1543 135.0804 286.1438 107.0491 13.8 0.1 5 

9 犷蜒暵峫 
Formoterol 

fumaratedihydrate 
C19H24N2O4 183814-30-4 345.1809 327.1703 149.0961 121.0608 15.5 0.1 5 

10 ⥂岲匠⛩ꃑꂾ Pirbuterol acetate C14H24N2O5 65652-44-0 241.1546 167.0815 149.0709 122.0600 11.9 0.5 5 

11 蜟⯘㢴䊼腂 
Ractopamine 
hydrochloride 

C18H23NO3 90274-24-1 302.1751 284.1645 121.0648 91.0542 14.8 0.3 10 

12 ⵄ䩯ば 
Ritodrine 

hydrochloride 
C17H21NO3 23239-51-2 288.1594 270.1489 121.0648 150.0913 14.1 0.0 5 

13 尪繠暵縄 Salmeterol C25H37NO4 89365-50-4 416.2795 398.2690 380.2584 232.1696 18.1 0.1 5 

14 程➭峫㼷 
Sotalol 

hydrochloride 
C12H20N2O3S 959-24-0 273.1267 255.1162 213.0692 133.0760 12.3 0.5 10 
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15 暵䋒➭卌 
Terbutaline 

hemisulfate salt 
C12H19NO3 23031-32-5 226.1438 152.0706 170.0812 208.1332 12.5 0.1 10 

16 㧆䋒暵縄 Tulobuterol C12H18ClNO 41570-61-0 228.115 154.0413 172.0524 118.0651 15.8 0.2 5 

I 
絆 

1 㼆⛩ꃀ孽㛇ꂛ Acetaminophen C8H9NO2 103-90-2 152.0706 110.0600 93.0330 65.0386 13.2 4.7 50 

2 守⚋㍟ Chlorpromazine C17H19ClN2S 50-53-3 319.103 86.0964 58.0651 246.0139 18.2 0.4 5 

3 守繿ぼ㊋ Clopidol C7H7Cl2NO 2971-90-6 191.9977 101.0153 51.0229 101.0153 14.8 0.2 10 

4 孽薅灐 Dapsone C12H12N2O2S 80-08-0 249.0692 156.0114 108.0444 92.0495 15.0 0.1 10 

5 子䊼孻子䊼㢴 Carbadox C11H10N4O4 6804-07-5 263.0775 231.0513 145.0396 90.0338 15.6 0.0 10 

6 孮ㆆ㊋ꃫ Haloperidol C21H23ClFNO2 52-86-8 376.1474 165.0710 358.1368 123.0241 17.1 0.3 5 

7 宆ㆆꃫ꣚䩟ㆆꃫ Azaperol C19H24FN3O 2804-05-9 330.1987 121.0760 312.1870 192.1183 14.6 0.2 5 

8 宆ㆆꂼ꣚䩟ㆆꂼ Azaperone C19H22FN3O 1649-18-9 328.182 165.0699 121.0760 147.0917 15.2 0.9 5 

9 ⚋ꃀ⚋㍟ 
Propionylpromazin

hydrochloride 
C20H25ClN2OS 7681-67-6 341.1686 86.0964 58.0651 268.0791 18.0 0.3 5 

10 歌薅㑞㍟ Xylazine C12H16N2S 7361-61-7 221.1107 90.0372 164.0528 58.0651 15.4 0.7 5 

J
絆 

1 子끩銯䎂 Carbamazepine C15H12N2O 298-46-4 237.1022 194.0964 220.0757 179.0730 17.9 0.2 5 

2 薅嵳䬘僈 Diphenhydramine C17H21NO 58-73-1 256.1696 167.0855 152.0621 141.0699 16.9 0.5 5 

3 孮銯宝 Fluoxetine C17H18F3NO 549910-89-3 310.1413 44.0495 148.1121  17.8 0.2 5 

4 ⚋ㅔ㍟ Imipramine C19H24N2 50-49-7 281.2012 86.0964 58.0651 208.1121 17.7 0.4 5 

5 莞䗳ⵄ Sulpiride C15H23N3O4S 15676-16-1 342.1482 112.1121 214.0162 58.0651 12.6 0.7 10 

6 ぼ㇬㗞 Zolpidem C19H21N3O 82626-48-0 308.1757 235.123 263.1179 92.0495 15.9 0.4 5 

K
絆 

l ㄳ㉰㔔 Caffeine C8H10N4O2 58-08-2 195.0877 138.0662 110.0713 69.0447 14.9 1.1 5 

2 〳䖉㔔 Codeine C18H21NO3 76-57-3 300.1594 165.0699 199.0754 58.0651 13.5 0.4 10 

3 1,7-✳歌㛇랕芐ョ 
1,7-

Dimethylxanthine 
C7H8N4O2 611-59-6 181.072 124.0505 96.0556 55.0291 13.9 0.2 50 

L
絆 

1 守兜됓子㔔 Chloroprocaine C13H19ClN2O2 133-16-4 271.121 100.1121 154.0049 198.0316 14.3 0.7 10 

2 鳟〳子㔔 Cinchocaine C20H29N3O2 85-79-0 344.2333 271.1441 215.0815 74.0964 17.9 0.3 5 

3 ⵄ㢴子㔔 Lidocaine C14H22N2O 137-58-6 235.1805 86.0964 58.0651  15.0 0.6 10 

4 兜됓子㔔腂 Procainamide C13H21N3O 51-06-9 236.1757 163.0866 120.0444 92.0495 11.7 2.3 5 

5 兜됓子㔔 Procaine C13H20N2O2 59-46-1 237.1598 100.1121 120.0444 164.0706 13.2 1.2 5 
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6 ♨子㔔 Tetracaine C15H24N2O2 94-24-6 265.1911 176.107 72.0808 220.1332 16.8 0.7 5 

M
絆 

1 徃薅齡併 Brompheniramine C16H19BrN2 86-22-6 319.0804 274.0226 167.0730 194.0964 16.6 0.2 10 

2 銯剏ⵄ㍟ Cetirizine C21H25ClN2O3 83881-51-0 389.1627 201.0465 187.1077 166.0777 18.1 0.2 10 

3 守薅齡併 Chlorpheniramine C16H19ClN2 132-22-9 275.1313 230.0731 167.0730 202.0418 16.4 0.5 10 

4 孮㤃⛇꫽ Fluphenazine C22H26F3N3OS 69-23-8 438.1821 171.1492 143.1179 280.0402 18.6 0.5 10 

5 繿㍟ Hydroxyzine C21H27ClN2O2 68-88-2 375.1834 201.0465 173.1284 166.0777 17.8 0.2 10 

6 䒗⚋㍟ Promethazine C17H20N2S 60-87-7 285.142 86.0964 198.0372 240.0842 17.5 0.1 50 

7 暵ꬋ齡㹁 Terfenadine C32H41NO2 50679-08-8 472.321 454.3105 436.2300 57.0699 18.6 0.2 10 

N
絆 

1 翫薅蔮㇬ Bifonazole C22H18N2 60628-96-8 311.1543 243.1168 165.0699 91.0542 18.1 0.5 5 

2 渤䐀㇬ Econazole C18H15Cl3N2O 27220-47-9 381.0323 125.0153 193.0522 69.0447 18.6 0.5 5 

3 抪랕꩓稇 Griseofulvin C17H17ClO6 126-07-8 353.0786 165.0546 215.0106 285.0524 18.3 0.2 5 

4 ꂼ䐀㇬ Ketoconazole C26H28Cl2N4O4 65277-42-1 531.156 82.0526 489.1455 255.0082 17.6 0.2 5 

5 蟼剏蓷 Naftifine C21H21N 65472-88-0 288.1747 117.0699 141.0699 170.0964 17.5 0.3 5 

0
絆 

1 孮㽲鳟孮㽲鳟袕歌腂 Flunixin C38H50N6O5 42461-84-7 297.0845 279.074 264.0505 239.0615 19.7 0.3 5 

2 ꂼ剏蓷 Ketotifen C19H19NOS 34580-13-7 310.126 96.0808 82.0651 68.0495 16.1 0.3 5 

3 守霿僓䐀 Lornoxicam C13H10ClN3O4S2 70374-39-9 371.9874 95.0604 121.0415 164.0818 18.1 0.2 50 

4 繠ⵄ刼鳟 Melitracen C21H25N 5118-29-6 292.206 247.1481 232.1247 84.0808 18.1 0.3 10 

5 㤵尪兜獓 Oxaprozin C18H15NO3 21256-18-8 294.1125 276.1019 103.0542 234.0913 19.5 0.2 10 

6 㸝剏嫱卌 Antipyrine C11H12N2O 60-80-0 189.1022 56.0495 77.0386 104.0495 15.7 0.3 5 
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2.3 ✳紩넞ⴔ鳹餘靶䎽䒊用 
ꂁⵖ 100 ng/mL 150 猫ⰰ蚋幊ざ叻ⲥ呋ㅷ很巊䭽撑⵸鶣勵⟝鵳遤⵸㢅锐副劼ⴔ區կ鵳遤♧紩 MS 䪊

䲽⟄⿺ MS/MS(DDA)䪊䲽蜦䖤割ず焥中腊10Vծ20Vծ30Vծ40Vծ50Vծ60V♴涸✳紩餘靶㕃⢪欽
LabSolutions insight 鲱⟝鵳遤✳紩餘靶䎽涸䒊用կ150 猫ⰰ蚋넞ⴔ鳹✳紩餘靶䎽佐鲿✫ 1507 䓎✳紩餘靶
㕃⟄⿺⻊ざ暟涸务薉俒ぜծⴔ㶩䒭ծ⥂殆傞ꢂծ蒀靶勵⟝♧紩넞ⴔ鳹餘蚚嫱瘝⥌䜂կ 

 
㕃 2. 150 猫ⰰ蚋✳紩餘靶䎽곫錢 

2.4 㽶巊呋ㅷ⸈叻ꊹⵆ♸烁雩 
䭽撑⵸鶣ⴔ區勵⟝ⵖ㢊 100 ng/mL 㽶巊⸈叻呋ㅷ呋ㅷ綘尼qc80_008呏研⥂殆傞ꢂ⿺礵烁餘

ꆀ侨鵳遤ꊹⵆ✳紩餘靶䎽䧴Ⱙ㘗✳紩烱晙猌㶩⚪䏞嫱鵳遤烁雩կ⟄孮㤃⛇꫽⚹⢾怵爙⸈叻呋ㅷ涸㹁䚍鵂
玐㛇餘幊叻务孮㤃⛇꫽ m/z438.1821 蒀靶ⴀ油傞ꢂ RT=18.433 min⸈叻呋ㅷ务 m/z438.1821 蒀靶ⴀ油
傞ꢂ RT=18.014 min〳ⴲ姿ⴼ㹁⸈叻呋ゎ剣孮㤃⛇꫽կⵄ欽䀙峸 LabSolutions Insight Explore 涸靶䎽唬
程⸆腊㼆 m/z438.1821 涸✳紩餘靶㕃鵳遤靶䎽⼐ꂁ湱⡃䏞䖤ⴔ 97 ⴔ㥵㕃 4 䨾爙կⰩ㘗烱晙猌㶩 m/z 
143.1174ծm/z 171.1489ծm/z 280.0404 ♸叻ⲥ靶䎽务餘ꆀ⨊䊵㼭✵ 5ppm⠏✵叻ⲥ銳宠 10 ppm㥵邍
3 䨾爙կ 

  
㕃 3. m/z 438.1821 䲿》猌㶩崨㕃 

3.03e51:438.1821+/-5.0ppm(+)

RT (min)
17.0 17.5 18.0 18.5 19.0 19.5 20.0

0.00

%

100.00
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㕃 4. m/z 438.1821 ✳紩餘靶㕃靶䎽唬程絕卓 

邍 3. m/z 438.1821 ✳紩餘靶㕃Ⱙ㘗烱晙猌㶩餘ꆀ⨊䊵 

⻊ざ暟 Ⱙ㘗✳紩烱晙猌㶩 1 Ⱙ㘗✳紩烱晙猌㶩 2 Ⱙ㘗✳紩烱晙猌㶩 3 
叻ⲥ靶䎽 143.1179 171.1492 280.0402 
⸈叻呋ㅷ 143.1174 171.1489 280.0404 
餘ꆀ⨊䊵 3.49 ppm 1.75 ppm 0.71 ppm 

2.5 ⸈叻㔐佐桧 
100 ng/mL 㽶巊⸈叻呋ㅷ鵳遤雦皾⸈叻㔐佐桧㔐佐桧絕卓㥵㕃 5 䨾爙106 ⚡⻊ざ暟涸⸈叻㔐佐桧

㖈 70%-120%⛓ꢂ35 ⚡⻊ざ暟㔐佐桧>120%7 ⚡⻊ざ暟㔐佐桧㖈 50-70%⛓ꢂ➑ 2 ⚡⻊ざ暟㝱⯘鲜
㇬ծ⥂岲匠⛩ꃑꂾ㔐佐桧⡛✵ 50%կ 

 
㕃 5. 㔐佐桧絕卓 

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✫㽶巊务 150 猫ⰰ蚋ꊹⵆ

♸烁雩涸倰岁ず傞⴯䒊✫✳紩餘靶䎽կ倰岁唬ⴀꣳ⚹ 0.03 ~39.5 ng/mL⾝併䏞넞կ♧紩餘靶餘ꆀ侨ⲥ烁
䏞霴䊵㼭✵ 5.0 ppm✳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✵㽶巊务㢴ⰰ蚋
婎殆涸䘯鸟㹁䚍癃叅 
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痦 4 畎 Q-TOF 㖈欰暟㣐ⴔ㶩灇瑕⚥涸䎾欽 
ꥥ满欰暟䪮助蚋暟涸䘯鸟〄㾝⚹✫Ⰼ倰⡙ծ䘯鸟㖑㼆欰暟䪮助蚋暟鵳遤㹁䚍邍䖄鵛❈䎃ぐ㣐欰暟䪮

助蚋暟Ⱆ尽ㄤ湱Ⱒ⟉㐼Ⱆ尽紹紹䒓〄ⴀぐ猫餘靶倰岁㽍Ⱖ僽넞ⴔ鳹餘靶欽✵霪碫蚋暟涸䘯鸟㹁䚍կ⟄⽀⯘
ꥑ䫒⡤⚹⢾欽 Q-TOF 〳鵳遤涸㹁䚍邍䖄⚺銳⺫䭍ⴔ㶩ꆀ崵㹁侮⡤跗涯ⴔ區ծ❇㛇ⴔ區瘝ծ胂㕃ⴔ區
缺霖た⥝껑ծ✳炻ꝶⴔ區瘝կ 

ⵄ欽넞ⴔ鳹餘靶鵳遤⽀䫒碫蚋暟涸ⴔ㶩ꆀ崵㹁傞割➑〳⟄蜦䖤侮⡤ⴔ㶩ꆀ⥌䜂鵮〳⟄䖤ⵌⰦ➭剣Ⱒ
跗涯餘ꊹ㹁ㄤ祪㛇⻊靶㕃涸剣欽⥌䜂կ㖈 ESI 彂歏猌垷䒭♴侮⚡⽀䫒ⴔ㶩♧菚䌄 40~70 ⚡歏蚚餘蚚嫱m/z
薴㔵㖈 2000~4000 ⛓ꢂ❇㛇ⴔ區♧菚⺫䭍 FcծFabծ鲽ꝆㄤꅾꝆⴔ區կ㖈⽀䫒蚋暟涸欰❡鵂玐务⚹✫
刿㥩䱽ⵖ⽀䫒蚋暟涸餘ꆀ꨽銳㼜⽀䫒蚋暟ꃍ鍒䧭胂媯㖈胂媯宐䎂霉⠮Ⱖ絕匬务ⴀ梡涸ぐ猫⥝껑⢾㥵孻
⻊ծꃀ腂⻊ծ祪㛇⻊ծ䒗匬⻊瘝鸑鵂⚁⚌⻊涸鲱⟝ⴔ區ꃍ鍒たぐ⚡胂媯涸⥝껑㛇㔙⟄⿺⥝껑胂媯䨾⽑嫱⢾
瘝կProtein MetricsPMI Ⱆ尽鲱⟝〳⟄偽綟遰䱹㢅锐䀙峸 Q-TOF LCMS-9030 ꅷ꧋涸湱Ⱒ侨研鸑鵂䘯
鸟涸侨研㢅锐絛ⴀ⽀䫒蚋暟涸ⴔ㶩ꆀ⥌䜂ծ缺霖た⥝껑ծ✳炻ꝶꂁ㼆瘝⥌䜂կ 

劥畎ⰻ㺂⚺銳➝絏䀙峸 LCMS-9030 㖈欰暟㣐ⴔ㶩灇瑕务涸䎾欽湡⵸꧋务㖈跗涯碫蚋暟㹁䚍邍䖄倰꬗
㥵侮⡤跗涯ⴔ區ծ胂㕃ⴔ區缺霖た⥝껑ծ✳炻ꝶⴔ區瘝⣘湱Ⱒ遤⚌➢⚌➃プ⿬罌կ 

 
图 1. Protein Metrics 用于单抗分析 
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LCMS-9030 㼆薉㣗ⵄ僓⽀䫒蚋暟胂㕃ⴔ區 

䶰 銳 劥俒ꅷ欽䀙峸 LCMS-9030 넞ⴔ鳹 Q-TOF 巊餘翫欽⟉㼆薉㣗ⵄ僓⽀䫒鵳遤胂㕃ⴔ區䎇絕ざ䀙峸
LabSolutions ㄤ Protein Metrics 鲱⟝㼆胂㕃ⴔ區絕卓鵳遤鍒區կ絕卓儑爙㖈〫䎾欽脨跗涯ꃍ涸䞔ⲃ♴鲽
ꝆㄤꅾꝆ涸䎸⴩銻渷桧ⴔⵆ⚹ 93.46%ㄤ 92.0%կⵄ欽 Protein metrics 鲱⟝㼆胂媯副涸⥝껑㛇㔙鵳遤鍒區
絕卓儑爙霪⽀䫒涸⥝껑碫㘗⚺銳剣膴ꃀ腂Deamidatedծ祪㛇⻊NGlycanծ孻⻊Oxidationծ孽歌ꃀ
⻊Carbamyl瘝㣐鿈ⴔ⥝껑胂媯涸嫱⢾㖈 0.5%⟄♴կ 

Ⱒꝶ霒Q-TOF  ⽀䫒  胂媯  

 
薉㣗ⵄ僓⽀䫒Infliximab僽1998䎃繠㕂굹ㅷ

蚋暟盗锐㽷FDA䪠ⲥ涸痦♧⚡欰暟屛毫蚋暟կⰦ
劼ⵖ⺫䭍䭏䫒胅泿㗁娥㔔㶩TNF-α崞䚍㼆⯝氋
絈脅涸湬䱹絈脅嫫䚍ㄤ霶㼋T絈脅Ⲱ❖կ⡲⚹䪠ⲥ欽
✵➃屛毫涸痦♧⚡⽀⯘ꥑTNF䫒⡤薉㣗ⵄ僓⽀䫒
僽紱⻊涸ꅾ絆DNA遥欰䅺ざ➃-㼭롖IgG⽀⯘ꥑ䫒⡤
䎇⚂ゎ剣롖ꅾꝆㄤ鲽Ꝇ〳」⼓鵶䱹ⵌ➃㛇㔔絆ꅾ
Ꝇㄤ鲽Ꝇ䛎㹁⼓կ 

薉㣗ⵄ僓⽀䫒〳⟄鴽鸟♸➃碫〳很䚍䧴芘䕎䒭
涸TNF䕎䧭珘㹁涸撑ざ暟䎇絊姺TNF涸欰暟崞䚍⟄
⿺⥌尼կ1998䎃鄄FDA䪠ⲥた薉㣗ⵄ僓⽀䫒欽✵拧

氿䚍肃氻IBD屛毫紨18䎃Ⱖ⚰䎯毫佪溶䖤ⵌ熊
㥩涸灇瑕կ 

㖈⽀䫒蚋暟涸欰❡鵂玐务涸餘ꆀ䱽ⵖ梠蒜⚹
✫刿㥩䱽ⵖ⽀䫒蚋暟涸餘ꆀ꨽銳㼜⽀䫒ꃍ鍒䧭胂
媯㖈胂媯宐䎂霉⠮⽀䫒务ⴀ梡涸ぐ猫⥝껑⢾㥵
孻⻊ծ膴ꃀ腂ծꃀ腂⻊ծ䒗匬⻊瘝կ劥俒ꅷ欽䀙峸
LCMS-9030 Q-TOF㔋匧勍-굷遤傞ꢂ巊餘翫欽⟉㼆
薉㣗ⵄ僓⽀䫒ꃍ鍒た胂媯鵳遤ⴔ區䎇絕ざ䀙峸
LabSolutionsㄤProtein Metrics鲱⟝㼆唬崵絕卓鵳
遤鍒區կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽 LCMS-9030 Q-TOF 禹絡կⰨ⡤ꂁ縨⚹ LC-30AD 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC
荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20A lite 禹絡䱽ⵖ㐼LCMS-9030 Q-TOF 餘靶⟉LabSolutions Ver. 
5.96 蒀靶䊨⡲畀Protein Metrics 侨研㢅锐鲱⟝PMi Ⱆ尽կ 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀  靶  叙 Shim-pack GISS C18 2.1 mm I.D.× 100 mm1.9 μmP/N:227-30048-02 
崨  ⸓  湱 A 湱- 0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟很巊 
崨     鸟 0.4 mL/min   
叙     庛 60˫   
鵳 呋 ⡤ 獤 10 µL   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹5%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 

50.00 Pump B.Conc 40 

51.00 Pump B.Conc 90 

56.00 Pump B.Conc 90 

56.10 Pump B.Conc 5 

60.00 Controller Stop 
 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ⸈掚垷㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 MS ㄤ MS/MS (DDA) 
䱹 〡 庛 䏞 300˫ 䱹 〡 歏 ⾓ 4.5 KV 
D L 庛 䏞 250˫ ✲ ⟝ 傞 ꢂ 0.1 s 

 

2呋ㅷ⵸㢅椚 
ⵄ欽馄紱宐㼜薉㣗ⵄ僓⽀䫒磋劣ⵖ⵫ꂁⵖ䧭 1.0 mg/mL 涸很巊搬たエ》 10 μL 霪很巊呋ㅷ⸈Ⰶ 80 

μL 鵮⾲很巊50 mM Tris-HCl ゎ 8 M 㽶稇ㄤ 5 mM DTT㖈 37˫♴꩎䶔 60 min絕勲た⸈Ⰶ 4 μL IAA
很巊500 mM㖈㹔庛勵⟝♴鼙⯕꩎䶔 30 min搬た⸈Ⰶ 600 μL ꃍ鍒綕Ȿ巊50 mM Tris-HClㄤ 5 μ
L 脨跗涯ꃍ很巊ゎ 1 μg 脨跗涯ꃍ㖈 37˫♴导䎾 6 㼭傞ꃍ鍒絕勲た⸈Ⰶ 10 μL 50% 歌ꃑ宐很巊絊姺
ꃍ鍒导䎾կ 

 

3絕卓♸雭雿 

3.1 薉㣗ⵄ僓⽀䫒胂媯蒀靶㕃 

 
㕃 1. 薉㣗ⵄ僓⽀䫒ꃍ鍒た涸䚪猌㶩崨蒀靶㕃 

3.2 侨研㢅椚 
㼜LabSolutionsꅷ꧋㥩涸侨研湬䱹㼋ⰆⵌProtein Metrics鲱⟝涸PMi-PTM垷㗌䎇㼋Ⰶ薉㣗ⵄ僓⽀䫒涸

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

(x1,000,000)
1:TIC(+)
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孽㛇ꃑ䎸⴩鵳遤跗涯䎸⴩銻渷桧涸雦皾ㄤ跗涯⥝껑㛇㔙ⴔ區կ㖈➑⢪欽脨跗涯ꃍ涸勵⟝♴歋㕃2〳濼薉
㣗ⵄ僓⽀䫒ꅾꝆ涸䎸⴩銻渷桧⚹92.00%鲽Ꝇ銻渷桧⚹93.46%邍2ㄤ㕃2կ鸑鵂霪鲱⟝PMi-PTM垷㗌割➑
叅溏⚡胂媯涸♧紩餘靶㕃鵮〳⟄呏研✳紩餘靶㕃吥㼆胂媯涸烱晙㽍Ⱖ僽䌄⥝껑涸烱晙㛇㔙⟄胂媯
DSTYSLSSTLTLSK⚹⢾〳⟄呏研✳紩餘靶㕃幡兠ⴼ倗嫦⚡烱晙涸倗鄬⡙縨㕃3կ 

邍2. ꃍ鍒胂媯䎸⴩銻渷絕卓 

跗涯ぜ獦 銻渷涸孽㛇ꃑ⚡侨/䚪孽㛇ꃑ⚡侨 䎸⴩銻渷桧% 
薉㣗ⵄ僓⽀䫒鲽Ꝇ 200 /214 93.46 
薉㣗ⵄ僓⽀䫒ꅾꝆ 414 / 450 92.00 

 

 
㕃 2. 薉㣗ⵄ僓⽀䫒ꃍ鍒た䎸⴩銻渷㕃 
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㕃 3. 胂媯 DSTYSLSSTLTLSK 涸蒀靶㕃ㄤ餘靶㕃 

絑鲱⟝ⴔ區〄梡霪薉㣗ⵄ僓⽀䫒副㶸㖈涸⥝껑剣膴ꃀ腂deamidatedծ祪㛇⻊NGlycanծ孻⻊
Oxidationծ孽歌ꃀ⻊Carbamyl瘝㣐鿈ⴔ⥝껑䨾⽑嫱⢾㖈0.5%⟄♴邍3կ⟄膴ꃀ腂deamidated
⥝껑⚹⢾胂媯VVSVLTVLHQDWLNGK〄欰⥝껑た⥝껑た涸胂媯⥂殆傞ꢂ嫱劢⥝껑涸胂媯銳Ɤ⚂餘靶㕃
副⛲〳溏ⴀ僈儑䊵䒗劢⥝껑胂媯m/z 603.341䌄3⚡歏蚚⥝껑た胂媯m/z 603.670䌄3⚡歏蚚㕃4կ 

邍 3. 薉㣗ⵄ僓⽀䫒ꃍ鍒たぐ胂媯副唬崵ⵌ涸⥝껑⟄⿺⥝껑胂媯⽑嫱 

跗涯ぜ獦 胂媯ぜ獦 ⥝껑碫㘗 
⥝껑孽㛇

ꃑ 

⥝껑

⡙挿 

⥝껑

嫱⢾ 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS

VVTVPSSSLGTQTYICNVNHKPSNTK 
Deamidated/0.9840 Q 199 0.38 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS

VVTVPSSSLGTQTYICNVNHKPSNTKVDK 
Deamidated/0.9840 N 211 1.25 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS

VVTVPSSSLGTQTYICNVNHKPSNTKVDK 
Deamidated/0.9840 Q 199 1.25 

ꅾꝆ EEQYNSTYR NGlycan/1241.4545 N 300 0.05 

ꅾꝆ GLEWVAEIR Carbamyl/43.0058 NTerm 43 0.07 

ꅾꝆ GPSVFPLAPSSK Carbamyl/43.0058 NTerm 124 0.09 



111 
 

ꅾꝆ LSCVASGFIFSNHWMNWVR Deamidated/0.9840 N 31 0.13 

ꅾꝆ LSCVASGFIFSNHWMNWVR Oxidation/15.9949 W 33 0.11 

ꅾꝆ SAVYLQMTDLR Deamidated/0.9840 Q 84 0.48 

ꅾꝆ VVSVLTVLHQDWLNGK Deamidated/0.9840 N 318 0.17 

ꅾꝆ VVSVLTVLHQDWLNGK Deamidated/0.9840 Q 314 0.53 

ꅾꝆ VVSVLTVLHQDWLNGKEYK Deamidated/0.9840 N 318 1.14 

ꅾꝆ VVSVLTVLHQDWLNGKEYK Deamidated/0.9840 Q 314 0.38 

ꅾꝆ 
FSGSGSGTDFTLSINTVESEDIADYYCQQSHSWPFTF

GSGTNLEVK 
Deamidated/0.9840 N 76 0.4 

鲽Ꝇ 
FSGSGSGTDFTLSINTVESEDIADYYCQQSHSWPFTF

GSGTNLEVK 
Deamidated/0.9840 Q 89 0.4 

鲽Ꝇ 
FSGSGSGTDFTLSINTVESEDIADYYCQQSHSWPFTF

GSGTNLEVKR 
Deamidated/0.9840 Q 89 0.22 

 
㕃 4. 胂媯 VVSVLTVLHQDWLNGK ⥝껑⿺劢⥝껑胂媯涸蒀靶㕃ㄤ餘靶㕃 
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4絕雿 
劥俒ꅷ欽䀙峸LCMS-9030 Q-TOF巊餘翫欽⟉㼆薉㣗ⵄ僓⽀䫒呋ㅷ鵳遤胂㕃ⴔ區䎇絕ざLabSolutions

ㄤProtein Metrics鲱⟝㼆胂㕃ⴔ區絕卓鵳遤鍒區կ絕卓儑爙㖈〫䎾欽脨跗涯ꃍ涸䞔ⲃ♴鲽ꝆㄤꅾꝆ涸䎸⴩
銻渷桧ⴔⵆ⚹93.46%ㄤ92.00%կ絑Protein metrics鲱⟝㼆胂媯副涸⥝껑㛇㔙鵳遤鍒區絕卓儑爙霪⽀䫒呋
ㅷ副涸⥝껑碫㘗剣膴ꃀ腂deamidatedծ祪㛇⻊NGlycanծ孻⻊Oxidationծ孽歌ꃀ⻊Carbamyl
瘝㣐鿈ⴔ⥝껑碫㘗䨾⽑嫱⢾㖈0.5%⟄♴կ 

  



113 
 

ⵄ欽 LCMS-9030 㼆 NISTmAb 鵳遤侮⡤跗涯ⴔ區 

䶰 銳 劥俒ꅷ欽䀙峸 LCMS-9030 넞ⴔ鳹 Q-TOF 巊餘翫欽⟉㼆ꅾ絆➃彂⻊⽀䫒 IgG1κ NISTmAb 鵳遤侮⡤
跗涯ⴔ區䎇絕ざ䀙峸 LabSolutions ㄤ Protein MetricsPMi Ⱆ尽鲱⟝㼆㢴歏蚚ⴔ區絕卓鵳遤鍒⽷獤ㄤ
⥝껑㛇㔙烁雩կ絕卓儑爙霪ꅾ絆➃⽀䫒ゎ剣割ず涸祪㛇⥝껑⺫ゎ G2F/G2FG1F/G2FG1F/G1FG0F/G0F
G0F/G1FG0F/G1F+NeuAcㄤ锐雿⧩涸⨊䊵㖲㼭✵ 5Daկ 

Ⱒꝶ霒Q-TOF  侮⡤跗涯ⴔ區  祪㛇⻊ 

 
⽀⯘ꥑ䫒⡤蚋暟⡲⚹♧猫Ⱘ剣杝暵⠏⸷涸欰暟

ꬶぢ屛毫蚋暟溶絑䧭⚹湡⵸Ⰼ椕蚋暟灇〄涸掚挿կ
⽀⯘ꥑ䫒⡤涸ⵖ㢊〳⟄剣勇❜泿ⵖ㢊♸㛇㔔ꅾ絆ⵖ
㢊⚙猫倰岁䖤ⵌ涸⽀⯘ꥑ䫒⡤ⴔⵆ⚹⯝氋⽀⯘ꥑ
䫒⡤ㄤꅾ絆⽀⯘ꥑ䫒⡤կ湱鳅✵⯝氋⸓暟涸ⵖ㢊倰
岁㛇㔔ꅾ絆涸倰岁꨽銳✲⯓濼麤䫒⡤涸㛇㔔䎸⴩
罜⠏⸷僽〳⟄㼆䫒⡤鵳遤䫒⡤涸➃彂⻊կ䭽撑䫒⡤
➃彂⻊崨玐〳 ⟄㼜⽀⯘ꥑ䫒⡤ⴔ⚹롖彂䚍䫒⡤ծ
➃롖䅺ざ䫒⡤ծ佖㘗䫒⡤ծⰌ➃彂⻊䫒⡤կ湡⵸姻㖈
鵳遤⚰䎯霚낉涸䫒⡤蚋暟㢴鴪Ⳝ涰猫㽍Ⱖ僽Ⰼ➃
彂⻊⽀⯘ꥑ䫒⡤⽀䫒mAb歋✵Ⱖ㸝Ⰼ䚍溶
絑䧭⚹䫒⡤ⵖ⵫䒓〄涸⚺崨僽湡⵸欰暟䪮助蚋暟
灇瑕务剒崞駟涸鿈ⴔկ 

葻㥩涸餘ꆀ䱽ⵖ僽⽀䫒蚋暟灇〄ծ欰❡涸ꅾ銳

梠蒜կ⽀䫒蚋暟涸Ⱒꝶ餘ꆀ㔔稇⺫䭍㢴⚡倰꬗ⴔ
㶩ꆀ崵㹁侮⡤跗涯ⴔ區ծ❇㛇ⴔ區瘝ծ祪㘗ⴔ區ծ
♧紩絕匬ծ넞紩絕匬ծ㣐㼭䒗餘⡤ⴔ區ծ歏蚚䒗餘䚍
ⴔ區瘝姼碫Ⱒꝶ餘ꆀ㔔稇ⴔ區꨽銳蒀靶ծ餘靶ծ⯕
靶瘝㢴劼㘗ⴔ區䩛媯鵳遤港崵ⴔ區կⰦ务侮⡤跗涯
ⴔ區僽跗涯碫蚋暟灇〄ㄤ餘䱽涸䗳崵고湡♧菚ⵄ
欽넞ⴔ鳹餘靶鵳遤ⴔ區㖈ESI彂歏猌垷䒭♴⽀䫒ⴔ
㶩䌄40~70⚡歏蚚餘蚚嫱m/z薴㔵㖈2000~4000
⛓ꢂկ 

劥俒ꅷ欽䀙峸LCMS-9030넞ⴔ鳹Q-TOF巊餘翫
欽⟉㼆ꅾ絆➃彂⻊⽀䫒IgG1κ NIST mAb鵳遤侮⡤跗
涯ⴔ區䎇絕ざ䀙峸LabSolutionsㄤProtein Metrics
PMiⰖ尽鲱⟝㼆㢴歏蚚ⴔ區絕卓鵳遤鍒⽷獤ㄤ⥝
껑㛇㔙烁雩կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽 LCMS-9030 넞ⴔ鳹 Q-TOF 禹絡կⰨ⡤ꂁ縨⚹ LC-30AD 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC
荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20Alite 禹絡䱽ⵖ㐼LCMS-9030 Q-TOF 餘靶⟉LabSolutions Ver. 
5.96 蒀靶䊨⡲畀Protein Metrics 侨研㢅锐鲱⟝PMi Ⱆ尽կ 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀  靶  叙 YMC-Triart Bio C4 2.1 mm I.D. × 50 mm, 1.9 μm, P/N: TPH12SP9-0502PT 
崨  ⸓  湱 A 湱- 0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟很巊 
崨     鸟 0.4 mL/min 叙 庛 60˫ 
鵳 呋 ⡤ 獤 2 µL   
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峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹10%傞ꢂ玐䎸錛邍1կ 
 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

1.00 pump B.Conc 10 

2.50 pump B.Conc 90 

3.50 pump B.Conc 90 

3.60 pump B.Conc 10 

4.50 Controller Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ⸈掚垷㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 MS ♧紩餘靶䪊䲽 
䱹 〡 庛 䏞 300˫ 䱹 〡 歏 ⾓ 4.5 kV 
D L 庛 䏞 250˫ ✲ ⟝ 傞 ꢂ 0.2 s 

2呋ㅷ⵸㢅椚 
㼜餝✈涸 NISTmAbꅾ絆➃⽀䫒 IgG1κ叻ⲥㅷ很巊欽馄紱宐獺ꅺ荛 100 μg/ml䖉崵կ 

3絕卓♸雭雿 

3.1 侮⡤跗涯ⴔ區蒀靶㕃ㄤ餘靶㕃 

 
㕃 1. NISTmAb 蒀靶㕃 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

(x1,000,000)
1:TIC(+)
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㕃 2. NISTmAb 餘靶㕃 

 3.2 侨研㢅椚 
㼜LabSolutionsꅷ꧋㥩涸侨研湬䱹㼋ⰆⵌProtein Metrics鲱⟝涸PMi-Intact垷㗌䎇㼋ⰆNIST mAb涸孽

㛇ꃑ䎸⴩鵳遤侨研鍒⽷獤ㄤ⥝껑㛇㔙ⴔ區㖈鲱⟝务⺠鷥〳腊涸⥝껑㛇㔙㕃3䎇霃縨鍒⽷獤涸Ⱖ➭湱
Ⱒ⿬侨կ 

  
㕃3. PMi-Intact垷㗌⿬侨霃縨 

 
㕃4. 鍒⽷獤た涸靶㕃 

2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

Inten.(x1,000)
3092.0760

2854.1557

3154.3102

3294.3804
2745.4032

2601.0269 3451.4077

3529.7321

2473.6276
3710.1805

3806.12982356.0404
3910.62562248.9697

4240.0580
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邍2. 鲱⟝荈⸓霋ⵆ涸割ず⥝껑涸NIST mAb絕匬 
ぜ獦 㹊崵⧩ 锐雿⧩ ⨊䊵Da ⨊䊵ppm 

NISTmAb+G2F/G2F 148685.16 148685.88 -0.72 -4.87 
NISTmAb+G1F/G2F 148525.65 148523.78 1.87 12.56 
NISTmAb+G1F/G1F 148362.90 148361.58 1.32 8.87 
NISTmAb+G0F/G1F 148201.37 148199.48 1.89 12.73 
NISTmAb+G0F/G0F 148039.33 148037.28 2.05 13.84 

4絕雿 
    劥俒ꅷ欽䀙峸 LCMS-9030 넞ⴔ鳹 Q-TOF 巊餘翫欽⟉㼆ꅾ絆➃彂⻊⽀䫒 IgG1κ NISTmAb 鵳遤侮⡤跗涯
ⴔ區䎇絕ざ䀙峸 LabSolutions ㄤ Protein MetricsPMi Ⱆ尽鲱⟝㼆㢴歏蚚ⴔ區絕卓鵳遤鍒⽷獤ㄤ⥝껑
㛇㔙烁雩կ絕卓儑爙霪ꅾ絆➃⽀䫒ゎ剣割ず涸祪㛇⥝껑⺫ゎ G2F/G2FG1F/G2FG1F/G1FG0F/G0F
G0F/G1Fㄤ锐雿⧩涸⨊䊵㖲㼭✵ 3Daկ 
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ꅷ欽LCMS-9030鵳遤刼㧆棟⽀䫒蚋暟✳炻ꝶⴔ區 

䶰 銳 劥俒ꅷ欽䀙峸 LCMS-9030 넞ⴔ鳹 Q-TOF 巊餘翫欽⟉㼆刼㧆棟⽀䫒鵳遤✳炻ꝶⴔ區䎇絕ざ䀙峸
LabSolutions ㄤ Protein Metrics 鲱⟝鵳遤絕卓鍒區կ絕卓儑爙㖈⢪欽脨跗涯ꃍ涸勵⟝♴刼㧆棟⽀䫒䨾
剣 9 㼆ꬋⱔ⡮涸✳炻ꝶ鿪䖤ⵌ✫ꊹ㹁կ⢪欽 Protein metrics 鲱⟝鵮〳㼆ꊹ㹁ⵌ涸✳炻ꝶ鵶䱹胂媯涸䲿》猌
㶩崨蒀靶㕃ծ♧紩餘靶㕃ㄤ✳紩餘靶㕃鵳遤叅溏㼆絕卓鵳遤鵳♧姿烁雩կ霪倰岁䘯鸟ծⲥ烁⚹⽀䫒蚋暟
涸✳炻ꝶꊹ㹁䲿⣘⿬罌կ 

Ⱒꝶ霒Q-TOF  ⽀䫒  ✳炻ꝶⴔ區 

 
刼 㧆 棟 ⽀ 䫒  ㉁ ㅷ ぜ  饟 饋 宝  薉 俒 ぜ 

Trastuzumab僽痦♧⚡䫒HER-2➃碫邍淼欰Ɤ
㔔㶩2涸➃彂⻊⽀⯘ꥑ䫒⡤蚋暟կ⚺銳鄄欽✵屛毫
HER-2鵂䏞邍鴪涸鲮獴䚍✌艑浓կ 

✳炻ꝶ僽❜翫㢴胂Ꝇⰻ䧴Ꝇꢂ涸⚙⚡⼱脪孽ꃑ
涸Ⱏ⟟ꝶ僽♧猫䌢錛涸⽀⯘ꥑ䫒⡤缺霖た⥝껑
㖈䕎䧭珘㹁涸跗涯餘瑟ꢂ絕匬ծ⥂䭯姻烁涸瑟ꢂ匬

韌ծ靈蒜欰暟㷖崞䚍倰꬗荛Ⱒꅾ銳կ✳炻ꝶ鵮僽䕧
ㆇ⽀⯘ꥑ䫒⡤蚋暟剣佪䚍ㄤ㸝Ⰼ䚍涸ꅾ銳㔔稇⛲
僽❡ㅷ絕匬邍䖄涸Ⱒꝶ梠蒜կ 

劥俒ꅷ欽䀙峸LCMS-9030 Q-TOF㔋匧勍-굷遤
傞ꢂ巊餘翫欽⟉㼆刼㧆棟⽀䫒ꬋ鵮⾲ꃍ鍒た胂媯鵳
遤ⴔ區䎇絕ざ䀙峸LabSolutionsㄤProtein Metrics
鲱⟝㼆唬崵絕卓鵳遤鍒區䘯鸟鵳遤✳炻ꝶ㹁⡙կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽넞佪巊湱蒀靶⟉ LC-30AD ♸㔋匧勍굷遤傞ꢂ餘靶⟉ LCMS-9030 翫欽禹絡կⰨ⡤ꂁ縨⚹ 
禹絡䱽ⵖ㐼 CBM-20Alite 膴 孞 劼  DGU-20A5 
鳕 巊 岹  LC-30AD × 2 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 蒀靶䊨⡲畀 LabSolutions Ver. 5.96 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀 靶 叙 Shim-pack GISS C18150 mm× 2.1 mm I.D.1.9 μmP/N:227-30048-03  
崨 ⸓ 湱 A 湱- 0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟很巊 
崨    鸟 0.4 mL/min 
叙    庛 50˫ 
鵳 呋 ⡤ 獤 2 µL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹3%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 

2.00 Pump B.Conc 3 

50.00 Pump B.Conc 50 

51.00 Pump B.Conc 90 

56.00 Pump B.Conc 90 

56.10 Pump B.Conc 3 

60.00 Controller Stop 
 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ⸈掚垷㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 MS ㄤ MS/MS (DDA) 
䱹 〡 庛 䏞 300˫ 䱹 〡 歏 ⾓ 4.5 kV 
D L 庛 䏞 250˫ ✲ ⟝ 傞 ꢂ 0.1 s 

2呋ㅷ⵸㢅椚 

⢪欽馄紱宐㼜刼㧆棟⽀䫒磋劣ⵖ⵫ꂁⵖ䧭 1.0 mg/mL 涸很巊搬たエ》 10 μL 霪很巊呋ㅷ⸈
Ⰶ 80 μL 」䚍很巊50 mM Tris-HCl ゎ 8 M 㽶稇㖈 37˫♴꩎䶔 60 min絕勲た⸈Ⰶ 4 μL IAA
很巊500 mM㖈㹔庛勵⟝♴鼙⯕꩎䶔 30 min搬た⸈Ⰶ 600 μL ꃍ鍒綕Ȿ巊50 mM Tris-HCl
ㄤ 5 μL 脨跗涯ꃍ很巊ゎ 1 μg 脨跗涯ꃍ㖈 37˫♴导䎾 6 㼭傞ꃍ鍒絕勲た⸈Ⰶ 10 μL 50% 歌
ꃑ宐很巊絊姺ꃍ鍒导䎾搬た鲮Ⰶ⡛エ꣡ PP 勞餘涸呋ㅷ櫕鵳遤 LC/MS ⴔ區կ 

3絕卓♸雭雿 

3.1 刼㧆棟⽀䫒ꬋ鵮⾲ꃍ鍒胂媯蒀靶㕃 

   
㕃 1. 刼㧆棟⽀䫒ꬋ鵮⾲ꃍ鍒胂媯䚪猌㶩崨蒀靶㕃 

 

 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
(x1,000,000)

1:TIC(+)
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3.2 刼㧆棟⽀䫒椚雿✳炻ꝶ鵶䱹 

刼㧆棟⽀䫒㾩✵ IgG1 㘗涸⽀䫒蚋暟姼碫䫒⡤⚺銳㶸㖈 16 㼆✳炻ꝶկⰦ务ꅾꝆⰻ鿈剣 8 㼆
鲽Ꝇⰻ鿈剣 4 㼆鲽ꝆㄤꅾꝆꝆꢂ剣 2 㼆ꅾꝆꝆꢂ剣 2 㼆կ歋✵⽀䫒絕匬涸㼆獦䚍佦ꬋⱔ⡮涸
✳炻ꝶⰟ剣 9 㼆կ刼㧆棟⽀䫒锐雿✳炻ꝶ鵶䱹爙䠑㕃ㄤ 9 㼆ꬋⱔ⡮涸✳炻ꝶ幡⽀錛㕃 2կ 

    
㕃 2 刼㧆棟⽀䫒锐雿✳炻ꝶ鵶䱹爙䠑㕃䊩ㄤꬋⱔ⡮涸 9 㼆✳炻ꝶ幡⽀〸 

3.3 Protein Metrics 絕卓鍒區 
㼜LabSolutionsꅷ꧋㥩涸侨研湬䱹㼋ⰆⵌProtein Metrics鲱⟝涸PMi_S-S垷㗌䎇㼋Ⰶ刼㧆棟⽀

䫒涸孽㛇ꃑ䎸⴩⽰〳鵳遤✳炻ꝶ䘯鸟荈⸓鍒區կ刼㧆棟⽀䫒Protein Metrics ✳炻ꝶ鍒區絕卓鲱⟝
䨔㕃錛㕃3㖈➑⢪欽脨跗涯ꃍ涸勵⟝♴刼㧆棟⽀䫒䨾剣9㼆ꬋⱔ⡮涸✳炻ꝶ鿪䖤ⵌ✫ꊹ㹁կ鸑鵂
PMi_S-S垷㗌鵮〳⟄鵳♧姿叅溏ꊹ㹁ⵌ涸✳炻ꝶ鵶䱹胂媯㼆䎾涸䲿》猌㶩崨蒀靶㕃ծ♧紩餘靶㕃ㄤ
✳紩餘靶㕃〳㼆ꊹ㹁絕卓鵳遤烁雩կꅾꝆⰻ✳炻ꝶ鵶䱹Cys264-Cys324涸蒀靶㕃ㄤ餘靶㕃錛㕃4կ 

 

 
㕃 3. 刼㧆棟⽀䫒 Protein metrics ✳炻ꝶ鍒區絕卓鲱⟝䨔㕃 

勻彂
Anal. Chem. 2013, 
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㕃 4. ꅾꝆⰻ✳炻ꝶ鵶䱹 Cys264-Cys324 涸蒀靶㕃ㄤ餘靶㕃 

     䲿》猌㶩崨㕃副ծ♧紩餘靶㕃务ㄤ✳紩餘靶㕃♴ 

4絕雿 
劥俒㛇✵䀙峸LCMS-9030넞ⴔ鳹Q-TOF巊餘翫欽⟉ㄤProtein Metrics侨研ⴔ區鲱⟝䧭⸆ꊹ㹁ⵌ

刼㧆棟⽀䫒务䨾剣ꬋⱔ⡮涸9㼆✳炻ꝶկLCMS-9030넞ⴔ鳹ծ넞餘ꆀ侨ⲥ烁䏞涸餘靶侨研絕ざ
Protein Metrics䘯鸟ծ荈⸓涸✳炻ꝶꊹ㹁崨玐⸔⸂⽀䫒蚋暟✳炻ꝶ絕匬邍䖄⚹欰暟蚋灇〄ㄤ❡ㅷ
餘ꆀ⥂끻䫡菔կ 
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LCMS-9050 欽✵ mRNA 蚋暟⸈䌨涸ⴔ區 

 

䶰 銳劥俒⢪欽䀙峸 LCMS-QTOF 翫欽禹絡䒊用✫♧猫 mRNA 蚋暟⸈䌨ⴔ區涸倰岁կ㖈넞庛勵
⟝♴⢪欽翸ざ暟㛇餘导湱蒀靶叙㼆 5´-⸈䌨䎸⴩欰暟稇叻雵确ꛏ瘝鵳遤ⴔ猌䎇鸑鵂 LCMS-
9050 㔋匧勍굷遤傞ꢂ餘靶㼆蒀靶油鵳遤ꊹ㹁կ㖈 260nm ♴雦皾ぐ蒀靶油涸油꬗獤⽀挿㢪叻岁㹁
ꆀկ霪倰岁〳欽✵ mRNA 蚋暟⸈䌨桧涸灇瑕կ 
 

Ⱒꝶ霒mRNA  ⸈䌨  导湱蒀靶  LCMS-9050 
 
溫呍欰暟涸mRNA鲮䔶た㖈5´畮欰䧭

N7-歌㛇⻊涸뚁薗♲熧ꃑ(m7GpppG)䌨㶩絕
匬㟞䔂✫mRNA珘㹁䚍鼙⯝mRNA鄄呍ꃑ
㢪ⴗꃍ꣭鍒ず傞䌨㶩絕匬僽缺霖饰㨤㔔㶩
eIF4E霋ⵆ⡙挿Ⱘ剣ꅾ銳欰锐䠑⛐կmRNA蚋
暟♧菚⟄DNA⚹垷匣絑⡤㢪鲮䔶(IVT)ⵖ㢊կ
⸈䌨䊨蒌♧菚剣⚙猫痦♧猫獦⚹鲮䔶た⸈
䌨䊨蒌鵘欽撑ざꃍ⡤禹絑㔋姿导䎾㖈
mRNA⣜妃欰䧭5´畮뚁薗♲熧ꃑGpppG, G 
Cap,N7-歌㛇⻊涸뚁薗♲熧ꃑ(m7GpppG, 
Cap0)ㄤ呍祪2⡙繿㛇歌㛇⻊m7GpppmG
Cap1痦✳猫獦⚹Ⱏ鲮䔶⸈䌨⽰㖈IVT
傞RNA翸ざꃍ㼜m7GpppG⸈ⰆmRNA务剏
䰃⾲剣涸GTPկ搬罜⸈䌨鵂玐〳腊❡欰⸈䌨割
模Ⰼ䧴导ぢ䎸⴩䌨㶩瘝勇餘䕧ㆇ⾲俱蚋涸

餘ꆀ⿺珘㹁䚍կ 
吗絡涸5´䌨㶩絕匬灇瑕ꅷ欽㢪ⴗꃍ宐鍒

絑翸⚋掜ꃀ腂PAGEⳕ脸歏岷䧴猌㶩蒀靶岁唬
崵P32叻雵涸5´-䌨㶩կ劥俒ꅷ欽LCMS-Q-TOF
瘝䪮助㼆⸈䌨佪桧鵳遤灇瑕偽꨽佞㼘䚍叻雵
刿鷓ざ屛毫欽涸mRNA蚋暟կ 

劥俒㼆嫱✫鲮䔶た⸈䌨ծⰟ鲮䔶⚙
猫⸈䌨䊨蒌䎇⟄ざ䧭㼆撑ㅷ⚹㼆撑鵳遤⽀
挿㢪叻㹁ꆀկCapㄤuncapped晙媯欰暟稇
叻雵确ꛏ⟄⿺mRNA晙媯絑导湱蒀靶ⴔ猌
LCMS-9050ꅷ꧋餘靶侨研絑LabSolutions 
Insight鲱⟝鍒⽷獤ⴔ區㹊梡✫㼆5´⸈䌨❡
暟涸霋ⵆ♸⸈䌨桧灇瑕կ霪ⴔ區勵⟝珘㹁〳
ꬑ⣘湱Ⱒ➃プ⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉-㔋匧勍굷遤傞ꢂ餘靶⟉ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40 荈 ⸓ 鵳 呋 㐼 SIL-40C X3 
鳕   巊   岹 LC-40B X3 叙 庛 盲 CTO-40S 
P D A 唬 崵 㐼 SPD-M40 餘 靶 LCMS-9050 

1.2 ⴔ區勵⟝  

蒀靶勵⟝ 
蒀  靶  叙 SHIMSEN Ankylo C18-300S, 100 mm×2.1 mm I.D.3 μmP/N:380-

01202-73䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
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峤 膴 巊 A200 mM HFIP+8.3 mM TEA 宐很巊 
 BA 湱/MEOH=1:2 

崨     鸟 0.25 mL/min 䲿 》 岚 Ɤ 260 nm 
鵳 呋 ⡤ 獤 5 μL 叙 庛 55˫ 
峤 ꛏ 垷 䒭 R0,R3 㖲⚹歌ꃫ/⛩臟/䒗⚋ꃫ/宐1:1:1:1⸈ 1%FA 
峤 膴 倰 䒭 唑䏞峤膴饰㨤⚹ 20% B 湱錛邍 1 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

10.00 Pumps Pump B Conc. 70 

17.00 Pumps Pump B Conc. 95 

20.00 Pumps Pump B Conc. 95 

21.00 Pumps Pump B Conc. 20 

25.00 Controller Stop  

餘靶勵⟝ 

猌 㶩 ⻊ 垷 䒭 ESI-  ⸈掚垷㗌庛䏞 400˫ 

꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 

⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 MS scanm/z 500-5000 

䱹 〡 庛 䏞 300˫ 䱹 〡 歏 ⾓ 4.5 kV 

D L 庛 䏞 250˫ ✲ ⟝ 傞 ꢂ 0.6 s 

1.3 ⣘霚ㅷ涸ⵖ㢊  
⣘霚ㅷ很巊⿬罌 Beverly 瘝2016涸俒柄⚹✫⥂霆⡤㢪鲮䔶涸 mRNA 涸珘㹁䚍mRNA

꨽銳鵳遤 5´畮⸈䌨⸈䌨䊨蒌剣⚙猫1ծ絑鵂㢴猫撑ざꃍ⡲欽⣜妃欰䧭 G capCap0 ㄤ Cap1
涸䌨㶩絕匬(㥵㕃 1)409 呋ㅷ⚹姼倰䒭蜦䖤 2ծꅷ欽Ⱏ鲮䔶倰䒭㖈 5´畮⸈Ⰶ m7GpppG
剏去 GTPⱄ蜦䖤 Cap0 絕匬391 呋ㅷ⚹姼倰䒭匬䒊կ⚹✫ꅷ欽 MS 㼆⸈䌨呍薗ꃑ鵳遤ⴔ區
鸑䌢ꅷ欽ꃍⴗ涸倰䒭蜦䖤 5´畮㻑呍薗ꃑ䎸⴩Ⱘ⡤乼⡲崨玐⿬罌㕃 2欰暟稇叻雵涸确ꛏ♸ mRNA
Ⱏず鷍抠蜦䖤䒸暟叻雵涸䎸⴩絑⯝氋煂棟䯲蜦RNAse H ꃍ鍒蜦䖤ゎ䌨㶩㻑呍薗ꃑ䎸⴩
絑紱⻊䖤ⵌ副劼很巊կⰨ⡤呋ㅷ⥌䜂㥵♴邍 2 䨾爙կ 

邍 2. 呋ㅷ⥌䜂 

呋ㅷ 崽䏞 
䎂㖲ⴔ㶩ꆀ

Da 
㢊岤 

AGG-38nt Cap 5μM 12515.8 
uncapped U

㼆撑 
Cap probe 5μM 9762.5  

391-S1 / 391k ꃍ鍒劢紱⻊ 
391-S2 / 391k 煂棟紱⻊ 
409-S1 / 409k ꃍ鍒劢紱⻊ 
409-S2 / 409k 煂棟紱⻊ 
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uncapped / 12825.6  

Gcap / 13089.8  

Cap0 / 13104.8  

Cap1 / 13119.2  

 

 
㕃 1. mRNA ⡤㢪鲮䔶たꃍ⤛⸈䌨鸀䖈 

 
㕃 2. mRNA 5´䌨㶩ꃍⴗ⵸㢅锐䎸⴩➑⿬罌 

 

2絕卓♸雭雿 

2.1 AGG-38nt Cap ⿺ Cap probe 㼆撑ㅷⴔ猌⿺ꊹ㹁絕卓 
AGG-38nt Cap 僽⻊㷖ざ䧭涸䌨㶩絕匬 AGG-38nt Cap ⥂殆傞ꢂ⚹ 3.8 min㥵㕃 3 䨾爙կMS 侨研絑

LabSolutions Insight ⴔ區〳⟄錜㻋ⵌ[M-4H]4-涸 m/z 3128[M-5H]5-涸 m/z 2502[M-14H]14-涸 m/z 892
瘝絑 LabSolutions Insight 鍒⽷獤皾岁雦皾䎂㖲餘蚚嫱[M-H]-⚹ 12515♸锐雿⧩ガざկ 
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Cap probe 僽 3´畮䌄剣欰暟稇叻雵涸确ꛏ䎸⴩♸ AGG-38nt Cap 䎸⴩匹邉Ⱖ 5´畮⟄ TTGTTT-饰㨤
〳暵䒗䚍絕ざ RNase HկCap probe ⴀ油傞ꢂ 4.8 min絑 MS 烁雩[M-3H]3-涸 m/z 3253[M-4H]4-涸 m/z 
2439[M-12H]12-涸 m/z 812 瘝㥵㕃 4 䨾爙絑鵂鍒⽷獤ⴔ區䎂㖲餘蚚嫱[M-H]-⚹⚹ 9762կ 

 

 

 
㕃 3. AGG-38nt Cap 蒀靶㕃⿺餘靶鍒⽷獤絕卓 
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㕃 4. Cap probe 蒀靶㕃⿺餘靶鍒⽷獤絕卓 

2.2 391 呋ㅷ絕卓鍒區 
391-s1 劢紱⻊㔔姼蒀靶㕃副腊溏ⵌ鳅㣐涸 mRNA 婎⡮油罜 391-s2 絑鵂Ꝇ꩓❵ㄤ稇SAV煂棟紱

⻊ꤑ⿡✫跗涯⿺ mRNA Ɤ䎸⴩晙媯蒀靶㕃⿺鍒⽷獤絕卓㥵㕃 5 䨾爙կ391-s2 RT=3.8 min 涸蒀靶油絑
MS ⴔ區〳⟄錜㻋ⵌ[M-5H]5-涸 m/z 2623[M-6H]6-涸 m/z 2185[M-12H]12-涸 m/z 1092 瘝㥵㕃 5 䨾
爙絑鵂鍒⽷獤ⴔ區䎂㖲餘蚚嫱[M-H]-⚹ 13121♸锐雿⧩湱䔲RT=3.8 min 蒀靶油㖲⚹ Cap1 絕匬կIVT
ⵖ㢊涸 mRNAⰦ㽶必㊋U鄄歌㛇-⧺㽶必㊋》去䨾⟄Cap1 ♸㼆撑ㅷ AGG-38nt Cap 絕匬碫⡃蒀
靶⥂殆傞ꢂ♧荝告餘蚚嫱割ずկRT=4.7 min 蒀靶油絑餘靶烁雩⚹ Cap probeկ 

 

 

 
㕃 5. 391-s2 涸蒀靶㕃⿺餘靶鍒⽷獤絕卓 

㕃 5 务 RT=4.18 min 蒀靶油絑餘靶ⴔ區㖈 m/z 750-2000 薴㔵ⰻ剣䗎烯涸♧瞭⥌尼㥵♴㕃 6䲀
崵⚹Ɤ䎸⴩ mRNA 晙媯歋✵ ESI 垷䒭涸歏蚚ⴔ侔佪䎾餘靶⥌尼匧烯偽岁鍒⽷獤կ391-s2 絑鵂 SAV 紱
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⻊ꤑ⿡✫ mRNA 㣐晙媯⿺ꃍ㔔姼391-s2 务 RT=4.18 min 油꬗獤⚹ 140174➑⚹ 391-s1 务 RT= 4.18 
min 涸油꬗獤涸 2.8%կ 

 
㕃 6. RT=4.18 min 涸餘靶㕃 

2.3 409 呋ㅷ絕卓鍒區 
409-s1ծ409-s2 务 RT=3.8 min 涸油絑 MS ⴔ區〳 ⟄錜㻋ⵌ[M-5H]5-涸 m/z 2608[M-7H]7-涸 m/z 1863

絑鍒⽷獤ⴔ區餘蚚嫱[M-H]-⚹ 13049♸锐雿⧩ガざ⚹ Cap1 絕匬կ4.7 min 蒀靶油絑餘靶烁雩⚹ Cap 
probeRT=4.2 min 蒀靶油絑餘靶烁雩䲀崵⚹ mRNA Ɤ䎸⴩晙媯կ 

 

 

 
㕃 7. 409-s2 涸涸餘靶㕃 

2.4  Cap1 崽䏞ⴔ區 
呏研餘靶㹁䚍絕卓391 ㄤ 409 呋ㅷ务 RT=3.8 min 油㖲⚹ Cap1 絕匬尵剣Ⱖ➭碫⡃絕匬Ⱏ崨ⴀկ㔔

姼⟄ AGG-38nt Cap ⚹㼆撑ㅷ呏研稘㢪蒀靶油꬗獤⽀挿岁雦皾ぐ呋ㅷ务 Cap1 涸崽䏞絕卓㥵♴邍 3

3.69e21:MS(-) RT:[4.330-4.445]-[3.745-4.995]

748.8992

936.8499

1020.8231

1026.8796

1068.8710

1136.9085
1216.8557

1371.8040

1411.7764

1478.4692 1691.8376
1699.3435

2930.4048

2931.5136

2934.6161

m/z
750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250

0.00

%

100.00
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䨾爙կs2 崽䏞㖲넞✵ s1鵯邍僈煂棟紱⻊〳⟄蜦䖤鳅넞崽䏞涸 Cap1剣ⵄ✵蒀靶ⴔ猌♸唬崵姼㢪391-
s2 ㄤ 409-s2 崽䏞ⴔⵆ⚹ 1.53 μMծ1.72 μM邍僈⚙猫䊨蒌⸈䌨佪桧湱䔲կ㼆撑ㅷ⿺呋ㅷ㼆嫱蒀靶㕃㥵㕃
8 䨾爙կ 

邍 3. 呋ㅷ务 Cap1 崽䏞 

油ぜ獦 ⥂殆傞ꢂ 油꬗獤 獺ꅺ⦔侨 崽䏞 μM 

AGG-38nt Cap 2.91 717439 1 5 
391-s1 2.85 39957 3.5 0.97 

391-s2 2.93 62794 3.5 1.53 

409-s1 2.97 11575 3.5 0.28 

409-s2 2.95 70627 3.5 1.72 

 
㕃 8. 㼆撑ㅷ⿺呋ㅷ蒀靶㕃260 nm 

3絕雿 
㛇✵䀙峸 LCMS-QTOF 翫欽禹絡䒊用✫♧猫 mRNA ⸈䌨涸餘靶ⴔ區倰岁կ呍ꃑ歏餏䚍䔂劥倰岁ꅷ

欽♲⛩腂猌㶩㼆霚⵫㹊梡㖈导湱垷䒭ⴔ猌崨⸓湱务幑⸈Ⱉ孮䒗⚋ꃫ⤛鵳✫呍ꃑ㖈餏垷䒭♴涸歏猌㼆
ꃍ鍒た涸 mRNA 晙媯鵳遤ⴔ猌ㄤ唬崵䎇ⴔⵆꅷ欽稘㢪ㄤ餘靶涸侨研鵳遤✫蒀靶㹁䚍ㄤ餘靶㢴歏蚚鍒⽷獤
ⴔ區⚙猫䊨蒌涸⸈䌨呋ㅷ㖲腊ⲥ烁㹁䚍 Cap1ծCap probe⟄ざ䧭涸 AGG-38nt-Cap ⚹叻ⲥ⽀挿㢪叻
岁雦皾 Cap1 ゎꆀ391-s2 ㄤ 409-s2 务 Cap1 崽䏞ⴔⵆ⚹ 1.53 μMծ1.72 μM邍僈⚙猫䊨蒌⸈䌨佪桧湱
䔲կ霪倰岁〳欽✵ mRNA ⸈䌨佪桧霉⠮⛲〳⣘㻑呍薗ꃑ餘ꆀ䱽ⵖ䲿⣘⿬罌կ 
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痦 5 畎 Q-TOF 㖈➿靧絆㷖⚥涸䎾欽 
去靧絆㷖灇瑕涸僽ⰻ彂䚍㼭ⴔ㶩⻊ざ暟⺫䭍孽㛇ꃑծ祪ծ剣劼ꃑծ呍薗ꃑ⿺腒餘瘝瘝կ欰暟劼⡤「ⵌ

㢪歲ⵞ慨䧴麰吗㔔稇涸䕧ㆇ⡤ⰻ涸ⰻ彂䚍㼭ⴔ㶩涸ゎꆀ⠔ⴀ梡湱䎾涸副靈䧴罏♴靈կ去靧絆㷖涸湡涸㽠
僽䪪ⵌ䕧ㆇ涸㼭ⴔ㶩䎇剒絊䎾欽✵湱Ⱒ氬氻涸霏倗ㄤ蚋暟癃鷥կ去靧絆㷖䭽撑灇瑕倰岁ⴔ⚹ꬋꬶぢ去靧
絆㷖ㄤꬶぢ去靧絆㷖կꬋꬶぢ去靧絆㷖僽♧猫去靧暟涸䭷紻ⴔ區割ⴔ猌ꊹ㹁羟⚡⽀♧絆ⴔ罜僽㼆侮⡤ⰻ
彂䚍㼭ⴔ㶩鵳遤ⴔ區䪪ⵌ割ず呋ㅷ絆⛓ꢂ涸䊵䒗䧭ⴔ烁雩欰暟叻雵暟կ 

 
㕃 1 ꬋꬶ去靧絆㷖侨研㢅锐崨玐 

去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟匧䚍騗䏞㣐ꦼ ⟄欽♧猫倰岁模䧭ⴔ區կ湡⵸兜麑涸䎾㼆倰呩僽
ꅷ欽⚙猫蒀靶ⴔ猌倰岁㥵❵宐⡲欽蒀靶叙ㄤ导湱蒀靶叙ⴔⵆ㼆䎾鵳遤넞匧䚍暟餘ㄤ务⡛匧䚍暟餘涸ⴔ
區կ告鵯呋涸㢅锐倰䒭䖃䖃꨽銳署餩⿽⦔⵸㢅锐傞ꢂծⴔ猌ⴔ區傞ꢂ割ⵄ✵䲿넞ⴔ區佪桧⚂⠔❡欰⿽
口侨研ծ❜⿸ⱔ⡮侨研㹁䚍ⴔ區ꦼ䏞넞կ 

䀙峸Ⰼ靶✳絶巊餘禹絡䭆剣㖈絁獺ꅺ⚁ⵄ䪮助ㄤ匧䚍ⴔ崨ծ⿽ꅾ唑䏞暵蒀䪮助僽䀙峸杝㹻❡ㅷ鷓ざ
✵去靧絆㷖务Ⰼ絆ⴔⴔ區〳⡲⚹㺈匧䚍㢴湡叻暟侨研䎽涸鸑欽ⴔ猌䎂〵䎇鷓欽✵匧䚍湱䊵鳅㣐涸⚙碫
Ⱒ翫暟餘涸ず傞ⴔ區罜⚂霪禹絡ⰻゎ♧⚡ UHPLC 㶩禹絡倰⤑傈䌢䌢錞唬崵կ霪禹絡⚹倝♧去㢴⸆腊餘
靶⵸畮䎂〵〳♸♲ꅾ㔋匧勍ㄤ굷遤傞ꢂ餘靶翫欽⸔⸂撑勇㛇餘务㺈匧䚍汚ꆀ暟餘涸㹁䚍ծ㹁ꆀծ癃叅ㄤ
ⴔ區կ 

劥畎ⰻ㺂⚺銳➝絏䀙峸Ⰼ靶✳絶巊湱絕ざ LCMS-9030/9050 㖈ꬋꬶぢ去靧絆㷖务涸䎾欽⣘湱Ⱒ遤⚌
➢⚌➃プ⿬罌կ 

 
㕃 2 Ⰼ靶✳絶巊餘翫欽禹絡 
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Ⰼ靶✳絶巊湱-QTOF 欽✵㣐롖䫈龏氿涸ꬋꬶぢ➿靧絆㷖灇瑕 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆䫈龏氿㣐롖過崰鵳遤✫ꬋꬶぢ去靧絆㷖ⴔ
區կ㛇✵Ⰼ靶✳絶巊湱禹絡Ⱏ䪪ⵌ 8083 ⚡暵䖄油Ⱖ务痦♧絶 2713 ⚡痦✳絶 5370 ⚡կ姻❜⨊剒㼭✳
⛧ⴼⵆⴔ區OPLS-DA邍僈姻䌢絆♸垷㘗絆剣儑衼䊵䒗Ⱏ䪪ⵌ 247 猫」ꆀ䫏䕧ꅾ銳䚍(VIP)㣐✵ 1 涸⦫
鷥䊵䒗䚍去靧暟絑侨研䎽嫱㼆ꊹ㹁ⴀ 44 猫⚺銳⺫䭍 39 猫腒餘ծ2 猫孽㛇ꃑծ3 猫欰暟焦⚺銳䕧ㆇ涸
鸑騟⺫䭍欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟ざ䧭ծ靽孽ꃑ去靧瘝կ 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 㔋匧勍-굷遤傞ꢂ餘靶 ꬋꬶぢ去靧絆㷖 䫈龏氿 

 

䫈龏氿(depression)僽䔲⵸鸣䧭ꬋ荝娥⨴䐀䰀
㣟涸剒⚺銳㔔稇ꅾ䏞䫈龏氿僽荝婎桧剒넞涸氬氻
⛓♧կ研絡雦Ⰼ椕剣3.22➉➃〡䝖剣䫈龏氿⽑䚪
➃〡涸4.4%务㕂ㄤ⽪䏞僽䝖罏剒⚹꧋务涸㖑⼓կ
研靈叅2010-2019 䎃务㕂罈䎃➃䫈龏氿䝖氻桧넞
鴪26%2015-2019䎃务㕂❡㦀➃纈❡た䫈龏氿唬ⴀ
桧⚹15%կ䫈龏氿㼆䝖罏⿺Ⱖ㹻䏭䕧ㆇ䊭㣐䝖氻
桧䭯絯副⼮䒸饰✫馊勻馊㢴涸爢⠔Ⱒ岤կ 

湡⵸䫈龏氿涸氻锐劼锐䎇割僈烁㖈灇瑕倰꬗
剣割㼱氻㔔⧺霹鳅⚹Ⱆ雩涸剣絈脅㔔㶩⧺霹ծ⽀
腂⧺霹ծ牟絑〳㝕䚍⧺霹կ㽴盗Ⱒ✵䫈龏氿涸氻㔔
㶸㖈割㼱⧺霹告僽鵯❈⧺霹鿪剣Ⱖ㽷ꣳ䚍割腊
模Ⰼ鍒ꅺ幡嘽䫈龏氿涸〄欰կ㔔姼➠搬꨽銳䒓㾝
刿㢴涸灇瑕勻䳶爙䫈龏氿կ 

去靧絆㷖僽灇瑕暵㹁欰暟⡤禹务侮⡤去靧暟宐

䎂⿺Ⱖ」⻊錞䖒涸杝用㷖猰僽氬氻灇瑕涸ꅾ銳䩛
媯⛓♧կ去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟匧䚍
騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭ⴔ區կ劥灇瑕ⵄ欽Ⰼ
靶✳絶巊湱禹絡〳⟄ず傞模䧭넞匧䚍ㄤ⡛匧䚍涸
去靧暟ⴔ區㣐㣐蒜溁✫㹊낉䊨⡲ꆀㄤⴔ區傞ꢂկ
霪禹絡♸䀙峸㔋匧勍-굷遤傞ꢂ餘靶LCMS-9030絕
ざ〳⟄鵳遤㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖Ⰼ絆
ⴔ灇瑕կ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-QTOF禹絡⟄ꬋꬶ
ぢ去靧絆㷖涸䊨⡲崨玐ⴔ區✫⨴䐀㣐롖ㄤ䫈龏氿㣐
롖涸過崰呋ㅷ〄梡44猫䊵䒗䚍去靧暟⚺銳⚹腒
餘姼㢪鵮剣孽㛇ꃑծ欰暟焦瘝去靧❡暟⚺銳䕧ㆇ
欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟
ざ䧭ծ靽孽ꃑ去靧կ 

 

1㹊낉鿈ⴔ 
1.1 䫈龏氿㣐롖垷㘗匬䒊 

ꅷ欽䢨䚍割〳곫濼鲽䏞䎾慨Chronic unpredictable mild stress , CUMS䒊用䫈龏氿㣐롖垷㘗䒊垷
28 㣔嫦㣔ꥥ劼絛✮ 1-2 猫⾓⸂彂կ鸑鵂㣐롖⡤ꅾծ傟㖞㹊낉遤⚹㷖䖤ⴔծ祪宐⨊㥩桧ծ넞卹⼧㶶鶴㹡䒓
佞苮忕殆傞ꢂծ䔂鶖康岷㹊낉䮤䩟遤⚹䖤ⴔ瘝 5 ⚡䭷叻Ⱏず霉⟟䫈龏氿㣐롖垷㘗匬䒊僽や䧭⸆կ 

1.2 呋ㅷꅷ꧋⿺㢅椚 
垷㘗䒊用䎇霉⟟模䧭たꅷ欽滚溷꫽腡ꅷ過倰䒭佐꧋㣐롖過巊✵䫒ⳕ盗ꥥた㼜過巊猌䗱 (4000 rpm

8 min)㼭䗱エ》副㽻帜랕蒀過崰✵溶叻雵涸猌䗱盗欽ⱺ渱䌄㔐⪰㶸㖈80 °C ⱺ盲կ 
呋ㅷ鍒ⲏた》 50 μL 㣐롖過崰⸈Ⰶ 200 μL 歌ꃫ小巤跗涯ⱄ⸈Ⰶ 50 μL 䒗⚋ꃫ嶴偒 60 s㖈 10˫
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♴⟄ 14,000 rpm 涸鲮鸟猌䗱 10 min》 250 μL 副幡溫瑟ⲇⲏ䎁醋50 μL 䒗⚋ꃫ:宐50:50撑很副
劼ⴔ區կ姻䌢絆♸垷㘗絆ぐ》 12 口呋ㅷ鵳遤ⴔ區嫦口呋ㅷぐ》 10 μL㖲⺣幊ざⵖ䧭餘ꆀ䱽ⵖQC
呋ㅷկQC 呋ㅷ㖈呋ㅷⴔ區⵸鵶絯鵳呋 6 ꛏ⛓た嫦ⴔ區 6 ⚡呋ㅷ䳃Ⰶ 2 ꛏ QC鸑鵂 QC 呋Ⰼ玐港崵侨研
餘ꆀկ 

1.3 ⟉㐼➝絏 
⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀

靶叙痦♧絶⚹ HILIC ❵宐⡲欽蒀靶叙痦✳絶⚹ C8 导湱蒀靶叙ծ♧⚡㹁ꆀ梠ծ♧⚡넞⾓⼧鸑ꢎ匬䧭
唬崵㐼⚹ LCMS-9030 㔋匧勍굷遤傞ꢂ餘靶⟉կ 

霪禹絡⠏⸷㖈✵΍ 匧䚍銻渷薴㔵㺈⢪欽✫匧䚍ⴔ崨䪮助♧ꛏず傞ⴔ猌馄㺈匧䚍湡叻暟匧
䚍薴㔵㺈鴪-8.79~26.86巑渷鷓欽✵ ESIծAPCI 猌㶩彂涸絟㣐㢴侨⻊ざ暟Ύ ⴔ區佪桧넞㼜姻湱蒀靶ㄤ
导湱蒀靶ざ✳⚹♧〫꨽⾲勻鵳呋ⴔ區涸♧⼱傞ꢂ⺫䭍⵸㢅锐ծⴔ猌䎂邂ծ侨研㢅锐傞ꢂ㣐㣐䲿넞ⴔ區
鸑ꆀΏ ♧劼㢴欽荈歋ⴗ䰃ⰻゎ♧㤛叻ꂁ UHPLC偽꨽⟣呢盗騟䧴鲱⟝佖⸓⽰〳荈歋ⴗ䰃䌢錞 UHPLC
ㄤⰌ靶✳絶巊餘禹絡忘駈割ず涸ⴔ區꨽宠կ 

 
㕃 1. Ⰼ靶✳絶巊湱♸ぐ兜鸑蒀靶禹絡涸匧䚍薴㔵LogP ⧩㼆嫱 

Ⰼ靶✳絶巊湱涸Ⱘ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A5R 
鳕 巊 岹 LC-30AD × 4 荈 ⸓ 鵳 呋 㐼 SIL-30AC 
叙 庛 盲 CTO-20AC 唬 崵 㐼 SPD-M40 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.97 ⼧    鸑   ꢎ  FCV-36AH 

1.4 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 痦♧絶Shim-pack GIST NH2, 100 mm×2.1mm I.D., 3 μm, P/N: 227-30291-05 
痦✳絶Phenomenex Kinetex C8, 150 mm×2.1 mm I.D., 2.6 μm, P/N: 00F-4497-AN 

崨 ⸓ 湱 痦♧絶A 湱- 25mM ⛩ꃑꜽ+25mM 孽宐/宐B 湱-⛩臟 
痦✳絶A 湱-宐B 湱- 5mM ⛩ꃑꜽ/⛩臟䒗⚋ꃫv/v, 6:4+ 

鵳 呋 ⡤ 獤 2 μL 崨 鸟 0.4 mL/min  
叙 庛 45 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 
猌 㶩 彂 ESI 䱹 〡 庛 䏞 300 ˫ 
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䱹 〡 歏 ⾓ +4.5 kV/ -3.5 kV D L 庛 䏞 250 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 50-1000) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-1000) 

邍 1. 巊湱唑䏞傞ꢂ玐䎸 

傞ꢂ (min) ⽀⯋ ㄐ⟁ ⧩ 

0.00 岹 B.Conc 90 
0.00 岹 B.Conc3 20 
0.00 叙庛盲 CTO.RVR 0 
1.50 岹 B.Conc 90 
2.00 叙庛盲 CTO.RVR 1 

18.00 岹 B.Conc3 20 
20.00 岹 B.Conc 60 
22.00 岹 B.Conc 60 
22.00 叙庛盲 CTO.RVR 0 
22.10 岹 B.Conc 90 
35.00 岹 B.Conc3 100 
39.50 岹 B.Conc3 100 
39.60 岹 B.Conc3 20 
40.00 岹 B.Conc3 20 
40.00 岹 B.Conc 90 
40.00 䱽ⵖ㐼 Stop  

1.5 侨研㢅椚 
ꅷ欽 Signpost MS 鲱⟝㼆靶㕃侨研㢅锐猌㶩䲿》ծ油㼆룅ծ油⼐ꂁծ油䔂䏞吥姻た㼜侨研㼋Ⰶ

SIMCA 鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟⣜研礵烁 m/z ⿺ MS2 靶㕃㖈 MS DIAL ⿺ HMDB 瘝䎂〵社
程烁雩去靧暟猫碫搬た㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區կ 

2絕卓♸雭雿 

2.1 蒀靶㕃♸蒀靶䂽 
過崰呋ㅷⰩ㘗蒀靶㕃㥵㕃 2 䨾爙կ 

 
㕃 2. QC 呋ㅷ BPC 㕃覰: 姻垷䒭綁: 餏垷䒭 

䨾剣呋ㅷ絑鵂油䲿》♸油㼆룅㢅锐たⰟ䖤ⵌ 8083 ⚡暵䖄油絑鵂 80%錞ⴭ㖈 80%⟄副涸呋ㅷ务
鿪剣唬ⴀ癃鷥た鵮ⶥ 2875 ⚡暵䖄油㖈鵯 2875 ⚡暵䖄油务ⶂꤑ㖈 QC 呋ㅷ务油꬗獤 RSD > 30%暵

RT (min)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

0.00

%

100.00
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䖄油鵮ⶥ 2752 ⚡㼜鵯 2752 ⚡暵䖄油㼋Ⰶ SIMCA 鲱⟝欽✵絡雦ⴔ區邍 2կ 
 

邍 2. 過崰呋ㅷⴔ區暵䖄油侨 

暵䖄油侨 
姻垷䒭 餏垷䒭 

痦♧絶 痦✳絶 痦♧絶 痦✳絶 
ⴲ㨤 1484 3184 1229 2186 

80%錞ⴭ癃鷥 568 984 420 923 
QC 呋 RSD < 30% 551 882 411 908 

VIP > 1 45 101 32 69 

2.2 䊵䒗䚍➿靧暟叅䪪 
姻❜⨊剒㼭✳⛧ⴼ倗ⴔ區OPLS-DA絕卓儑爙姻䌢絆♸垷㘗絆〳⟄僈儑㖑⼓ⴔ邍僈䫈龏氿㣐롖♸

姻䌢㣐롖過崰去靧❡暟剣儑衼䊵䒗㕃 3կ 

 
㕃 3. 姻䌢絆♸垷㘗絆 OPLS-DA 䖤ⴔ㕃a: 姻垷䒭b: 餏垷䒭 

⟄❜⿸낉霆涸倰䒭㼆副鶣 OPLS-DA 垷㘗鵳遤낉霆絕卓邍僈姻垷䒭♴䨔騄 R2=0.594Q2=-0.475
餏垷䒭♴ R2=0.481Q2=-0.617垷㘗〳ꬑ尵剣鵂䬾ざ㕃 4կ 

 
㕃 4. OPLS-DA ❜⿸낉霆絕卓a姻垷䒭b餏垷䒭 

鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䚍䚍去靧暟鷥》 VIP > 1 涸暵䖄
油✳絶蒀靶姻餏垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 247 ⚡(邍 2)կ 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 
㼜 247 ⚡ VIP > 1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘靶㕃㼋Ⰶ MS-DIAL 鲱⟝鸑鵂礵

烁 m/z ㄤ MS2 靶㕃⼐ꂁ鵳遤ꊹ㹁㕃 5䨾䖤絕卓♸ HMDB 䎂〵嫱㼆Ⱏꊹ㹁ⴀ 44 猫䊵䒗䚍去靧暟
⺫䭍 39 猫腒餘姼㢪鵮剣膯孽ꃑծ靽孽ꃑծ聘焦ծ欫蝲焦ㄤ膯孽ꃑ欫蝲焦䨾剣暟餘餘ꆀ崵㹁霴䊵 < 3 ppm
16 猫暟餘崽䏞宐䎂副靈〥㢪 28 ⚡崽䏞♴靈29 ⚡暟餘 t 唬낉 p < 0.01邍 3կ 



133 
 

 
㕃 5. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗䚍去靧暟 

邍 3. 䊵䒗䚍去靧暟ꊹ㹁絕卓邍 

綘尼 暟餘 垷䒭 R.T.(min) 㹊崵 m/z 锐雿 m/z 
霴䊵 

(ppm) 
副/♴靈* 

1 Proline betaine + 4.96 144.1013 144.1019 0.59 ↑+ 
2 Uric acid - 7.14 167.0199 167.0210 1.10 ↑++ 
3 Proline + 7.17 116.0698 116.0706 0.78 ↑+ 
4 Carnitine + 7.71 162.1119 162.1125 0.53 ↑++ 
5 Glutamic acid + 12.56 148.0599 148.0600 0.09 ↓++ 
6 LPC(20:5) + 27.08 542.3233 542.3241 0.80 ↑+ 
7 LPC(20:4) - 27.77 602.3444 602.3463 1.89 ↓+ 
8 LPC(18:2) + 27.89 542.3207 542.3217 0.98 ↑++ 
9 LPC(16:0) + 28.34 518.3209 518.3217 0.80 ↑++ 

10 LPC(18:1) + 28.41 522.3544 522.3554 0.98 ↑+ 
11 LPC(17:0) + 28.90 510.3547 510.3554 0.67 ↓++ 
12 LPC(20:2) + 28.91 548.3701 548.3711 0.97 ↓++ 
13 LPC(18:0) - 29.23 568.3597 568.3620 2.32 ↓+ 
14 LPC(20:1) + 29.66 572.3679 572.3687 0.79 ↓+ 
15 Oleic acid - 30.38 281.2484 281.2486 0.19 ↑+ 
16 Stearic acid - 31.11 283.2654 283.2643 1.13 ↑++ 
17 PC(38:7) + 32.87 826.5347 826.5357 0.98 ↑++ 
18 PC(42:10) + 32.97 854.5682 854.5694 1.16 ↓++ 
19 PC(40:8) + 33.16 830.5688 830.5694 0.61 ↓++ 
20 PC(37:6) + 33.22 792.5534 792.5538 0.36 ↓++ 
21 DG(44:10) + 33.25 739.5247 739.5272 2.50 ↑++ 
22 PC(35:4) + 33.42 768.5529 768.5538 0.91 ↓++ 
23 PC(40:7) + 33.43 832.5840 832.5851 1.10 ↓++ 
24 PC(38:6) - 33.52 850.5577 850.5604 2.74 ↑++ 
25 PE(34:2) + 33.65 716.5216 716.5225 0.91 ↑+ 
26 PC(42:8) + 33.65 858.6005 858.6007 0.25 ↓++ 
27 PC(36:4) - 33.72 826.5580 826.5604 2.44 ↓+ 
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28 PC(32:1) + 33.79 732.5530 732.5538 0.73 ↑+ 
29 DG(36:3) + 34.02 641.5119 641.5115 0.43 ↓++ 
30 PE(38:4) - 34.07 766.5372 766.5392 2.01 ↓++ 
31 PC(37:4) + 34.07 796.5839 796.5851 1.22 ↓++ 
32 DG(34:1) + 34.12 617.5133 617.5115 1.84 ↓++ 
33 DG(36:4) + 34.13 634.5398 634.5405 0.74 ↓++ 
34 PC(42:7) + 34.20 860.6149 860.6164 1.46 ↓++ 
35 PC(36:2) - 34.59 830.5893 830.5917 2.38 ↓++ 
36 TG(60:12) + 35.62 968.7688 968.7702 1.40 ↓++ 
37 TG(56:9) + 35.66 918.7539 918.7545 0.61 ↓++ 
38 TG(58:10) + 35.70 944.7702 944.7702 0.00 ↓++ 
39 TG(54:7) + 35.72 894.7538 894.7545 0.74 ↓+ 
40 TG(58:9) + 35.78 946.7860 946.7858 0.12 ↓++ 
41 TG(56:7) + 35.94 922.7846 922.7858 1.22 ↓+ 
42 TG(58:8) + 35.95 948.8001 948.8015 1.46 ↓++ 
43 TG(56:6) + 36.10 924.8003 924.8015 1.22 ↓+ 
44 TG(54:3) + 36.41 902.8168 902.8171 0.25 ↓+ 

*↑ 副靈↓ ♴靈+ p < 0.05++ p < 0.01. 

2.4 鸑騟ⴔ區  
 㼜邍 3 务ꊹ㹁ⴀ涸 63 ⚡暟餘㼋Ⰶ MetaboAnalyst 䎂〵鵳遤鸑騟ⴔ區〄梡䝖䫈龏氿㣐롖⚺銳「䕧ㆇ
涸去靧鸑騟剣欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟ざ䧭ծ靽孽ꃑ去靧瘝㕃 6կ 

 
㕃 6. 䫈龏㣐롖「䕧ㆇ涸⚺銳去靧鸑騟 

3絕雿 
劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡♸㔋匧勍-굷遤傞ꢂ餘靶翫欽㼆䫈龏氿㣐롖過崰鵳遤✫ꬋꬶぢ去靧絆㷖灇

瑕կⰌ靶✳絶巊湱禹絡的㣐✫去靧暟ⴔ區涸匧䚍薴㔵⸈副 Q-TOF 涸넞ⴔ鳹㹁䚍腊⸂Ⱏ䪪ⵌ 8083 ⚡暵䖄
油կOPLS-DA ⴔ區邍僈姻䌢絆♸垷㘗絆過崰䧭ⴔ剣儑衼⼓ⵆⵄ欽 VIP ⧩>1 癃叅ⵌ 247 猫䊵䒗䚍去靧暟
鸑鵂ⲥ烁 m/z ⿺ MS2 䎽社程ꊹ㹁ⴀ 44 猫կ鵯❈䊵䒗䚍去靧暟⚺銳䕧ㆇ欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去
靧瘝կ劥灇瑕邍僈Ⰼ靶✳絶巊湱禹絡⡲⚹♧猫剣⸂涸䊨Ⱘ〳䌐⸔灇瑕罏♧妃䚍ⴔ區匧䚍騗䏞刿㣐涸去靧暟կ 
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Ⰼ靶✳絶巊湱-QTOF 禹絡欽✵⵸⴩艑浓欰暟叻䘋暟癃鷥 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆⵸⴩艑浓䝖罏ㄤ姻䌢➃涸㽶巊㢪屲⡤呋劥
鵳遤✫ꬋꬶぢ去靧絆㷖ⴔ區կ㛇✵Ⰼ靶✳絶巊湱禹絡姻ㄤ餏垷䒭♴Ⱏ䖤ⵌ 6840 ⚡暵䖄油կ⨊剒㼭✳⛧ⴼ
倗ⴔ區PLS-DA邍僈姻䌢絆♸垷㘗絆剣儑衼䊵䒗Ⱏ䪪ⵌ 451 猫」ꆀ䫏䕧ꅾ銳䚍(VIP)㣐✵ 1 涸⦫鷥䊵䒗
䚍去靧暟絑侨研䎽嫱㼆ꊹ㹁ⴀ 12 猫䊵䒗䚍去靧暟⚺銳䕧ㆇ涸鸑騟⺫䭍ꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟
ざ䧭ծ割껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝կ 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 㔋匧勍-굷遤傞ꢂ餘靶 㢪屲⡤ 
 
⵸⴩艑浓(prostatecancerPCa)僽♧猫鳅兜麑

涸屲㽶禹絡胅泿Ⱖ〄氻桧㖈⚆歲薴㔵ⰻ割倗㟞⸈կ
PCa涸粉劍癃叅⚺銳⣜饆湬肃䭷霏ㄤ過幡⵸⴩艑暵
䒗䚍䫒⾲PSA唬崵搬罜湬肃䭷霏〫腊ⴲ姿霉⠮
⵸⴩艑涸㛇劥䞔ⲃ㥵㣐㼭ծ餘㖑瘝緃⛘ⲥ烁䚍կ
PSA⛲「葻䚍⵸⴩艑㟞欰⿺㽶騟䠭群瘝䕧ㆇ㼆PCa
霏倗涸暵䒗䚍鳅䊵կ㔔姼PCa涸霏倗ㄤ屛毫䚉꨽ⲥ
烁ծ暵䒗⚂偽⴯涸欰暟叻䘋暟կ 

㢪屲⡤僽絈脅荈〄ⴔ屲涸♧猫脅㢪㓭岙䎛岌
㶸㖈✵ぐ碫絈脅㥵㽶巊ծ過巊ծ艎宐⿺礵巊瘝Ⱘ
剣葻㥩涸珘㹁䚍⿺⡛嫫䚍瘝暵挿㖈胅泿涸〄欰ծ
〄㾝⿺過盗欰䧭ㄤ⯝氋靈䱽务〄䮦满ꅾ銳⡲欽կ㔔
ⰦⰨ剣杝暵㓭岙絕匬⿺⿽㽻腒餘芘⢪Ⱖ㓭岙ⰻ呍
ꃑㄤ胅泿湱Ⱒ跗涯⯝黨㢪鿈ꃍ涸꣭鍒佦割㼱㷖罏
雩⚹㢪屲⡤剣〳腊䧭⚹PCa涸ꬋ⤀Ⰶ䚍欰暟叻䘋暟կ 

去靧絆㷖僽灇瑕暵㹁欰暟⡤禹务侮⡤去靧暟宐
䎂⿺Ⱖ」⻊錞䖒涸杝用㷖猰僽氬氻灇瑕涸ꅾ銳䩛
媯⛓♧կ去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟匧䚍
騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭ⴔ區կ劥灇瑕ⵄ欽Ⰼ
靶✳絶巊湱禹絡〳⟄ず傞模䧭넞匧䚍ㄤ⡛匧䚍涸
去靧暟ⴔ區㣐㣐蒜溁✫㹊낉䊨⡲ꆀㄤⴔ區傞ꢂկ
霪禹絡♸䀙峸㔋匧勍-굷遤傞ꢂ餘靶LCMS-9030絕
ざ〳⟄鵳遤㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖Ⰼ絆
ⴔ灇瑕կ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-QTOF禹絡⟄ꬋꬶ
ぢ去靧絆㷖涸䊨⡲崨玐ⴔ區✫⵸⴩艑浓䝖罏♸姻䌢
➃涸㽶巊㢪屲⡤呋劥〄梡12猫䊵䒗䚍去靧暟⚺
銳⚹腒餘姼㢪鵮剣剣劼ꃑծ呍薗ꃑ瘝去靧❡暟⚺
銳䕧ㆇꭤ腒去靧ծ岌ꃑㄤ鳇ꃍA涸欰暟ざ䧭ծ割껒ㄤ
腒肘ꃑ涸欰暟ざ䧭կ 

 

1㹊낉鿈ⴔ 

1.1 呋ㅷꅷ꧋⿺㢅椚 

  
姻䌢絆♸垷㘗絆ぐ》 7 口呋ㅷ鵳遤ⴔ區嫦口呋ㅷぐ》 5 μLⵖ䧭餘ꆀ䱽ⵖQC呋ㅷկQC 呋ㅷ㖈

呋ㅷⴔ區⵸鵶絯鵳呋 6 ꛏ⛓た嫦ⴔ區 6 ⚡呋ㅷ䳃Ⰶ 2 ꛏ QC鸑鵂 QC 呋Ⰼ玐港崵侨研餘ꆀկ 
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1.2 ⟉㐼 
⟉㐼歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀靶

叙ծ♧⚡㹁ꆀ梠ծ♧⚡넞⾓⼧鸑ꢎ匬䧭唬崵㐼⚹ LCMS-9030 㔋匧勍굷遤傞ꢂ餘靶⟉կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 SCL-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40B XR × 2LC-40B X3 × 2 荈 ⸓ 鵳 呋 㐼 SIL-40C X3 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-40C 
⼧   鸑  ꢎ  FCV-36AH 餘 靶 ⟉ LCMS-9030 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.97   

1.3 ⴔ區勵⟝  
巊湱蒀靶勵⟝ 

蒀 靶 叙 痦♧絶Shim-pack GIST NH2, 100 mm×2.1mm I.D., 3 μm, P/N: 227-30291-05 
痦✳絶Phenomenex Kinetex C8, 150 mm×2.1 mm I.D., 2.6 μm, P/N: 00F-4497-AN 

崨 ⸓ 湱 痦♧絶A 湱- 25mM ⛩ꃑꜽ+25mM 孽宐/宐B 湱-⛩臟 
痦✳絶A 湱-宐B 湱- 5mM ⛩ꃑꜽ/⛩臟䒗⚋ꃫv/v, 6:4+ 

鵳 呋 ⡤ 獤 2 μL 崨 鸟 0.4 mL/min  
叙 庛 45 ˫ 峤 膴 倰 䒭 唑䏞峤膴邍 1 

餘靶勵⟝ 
猌 㶩 彂 ESI 䱹 〡 庛 䏞 300 ˫ 
䱹 〡 歏 ⾓ +4.5 kV/ -3.5 kV D L 庛 䏞 250 ˫ 
꨺ ⻊ 孞 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400 ˫  
䎁 醋 孞 宆孞 10.0 L/min 䪊 䲽 垷 䒭 MS1 SCAN (m/z 50-1000) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 50-1000) 

邍 1. 巊湱唑䏞傞ꢂ玐䎸 

傞ꢂ (min) ⽀⯋ ㄐ⟁ ⧩ 

0.00 岹 B.Conc 95 
0.00 岹 B.Conc3 20 
0.00 叙庛盲 Oven Valve 2 0 
1.90 叙庛盲 Oven Valve 2 1 
2.90 岹 B.Conc 95 

15.90 岹 B.Conc 65 
17.90 岹 B.Conc 40 
19.90 岹 B.Conc 40 
20.00 岹 B.Conc 95 
20.00 岹 B.Conc3 20 
20.30 叙庛盲 Oven Valve 2 0 
37.00 岹 B.Conc3 100 
41.50 岹 B.Conc3 100 
41.60 岹 B.Conc3 20 
42.00 岹 B.Conc3 20 
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42.00 䱽ⵖ㐼 Stop  

 
㕃 1. Ⰼ靶✳絶禹絡崨騟㕃䊩㕃ⴲ㨤朐䙖〸㕃ⴗꢎた 

1.4 侨研㢅椚 
ꅷ欽 Signpost MS 鲱⟝㼆靶㕃侨研㢅锐㥵猌㶩䲿》ծ油㼆룅瘝た㼜侨研㼋Ⰶ MetaboAnalyst ㄤ

SIMCA 鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟⣜研礵烁 m/z ⿺ MS2 靶㕃㖈 MS DIAL ⿺ HMDB 瘝䎂〵社
程烁雩去靧暟猫碫搬た㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區կ 

2絕卓♸雭雿 

2.1 蒀靶㕃♸暵䖄蒀靶䂽 
➃㽶巊㢪屲⡤ QC 呋ㅷ涸㛇油BPC蒀靶㕃㥵㕃 2 䨾爙կ♸兜鸑♧絶倰岁湱嫱鳅Ⰼ靶✳絶㖈 MS 

Dial 鲱⟝务唬ⴀ❵宐䚍㼭ⴔ㶩去靧暟ㄤ❵腒䚍暟餘涸侨ꆀ剣儑衼䲿⼮㥵㕃 3 䨾爙⛲霆㹊✫Ⰼ靶✳絶
Ⱘ剣ず傞ⴔ猌㺈匧䚍ծ㢴湡叻暟涸暵挿կ 

 
㕃 2. QC 呋ㅷ BPC 㕃紤蒀姻垷䒭랱蒀餏垷䒭 

㖈姻ㄤ餏垷䒭♴㼜Ⰼ靶✳絶ꅷ꧋涸ぐ侨研㼋Ⰶ Signpost MS 鲱⟝䲿》油邍䎇㼆룅蒀靶油たⰟ䖤
ⵌ 6840 ⚡暵䖄油կꥥた㼆緃㣟⧩鵳遤鵂応ⵄ欽80%錞ⴭ⿡ꤑ⟣呢♧絆务ⴀ梡곸桧鿪㼭✵ 80%涸猌
㶩癃鷥暵䖄油⚂ⶂꤑ㖈 QC 呋ㅷ务油꬗獤 RSD30%涸暵䖄油剒た㼜ⶥ⡮暵䖄油㼋Ⰶ SIMCA 鲱⟝
欽✵♴♧姿絡雦ⴔ區㥵㕃 4 䨾爙կ 

  
㕃 3. Ⰼ靶✳絶♸♧絶倰岁⻊ざ暟侨ꆀ嫱鳅 㕃 4. 侨研곫㢅锐崨玐 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min
0.0

2.5

5.0

(x100,000)

1:BPC(+) 外外外-QC_pos_01.lcd
1:BPC(-) 外外外-QC_neg_01.lcd
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2.2 䊵䒗䚍➿靧暟叅䪪 

㼜姻䌢絆ծ垷㘗絆♸餘䱽絆侨研㼋Ⰶ SIMCA 鲱⟝鵳遤⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA絕卓儑爙餘
䱽絆QC侨研翸꧋䚍葻㥩邍僈⟉㐼朐䙖珘㹁姻䌢絆♸垷㘗絆〳⟄僈儑㖑⼓ⴔ邍僈⵸⴩艑浓䝖罏♸
姻䌢➃涸㽶巊㢪屲⡤去靧❡暟剣儑衼䊵䒗㕃 5կ 

a 

 

b 

 

㕃 5. ⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA侔挿㕃 
㕃 a姻垷䒭㕃 b餏垷䒭1: 姻䌢絆2: 垷㘗絆3餘䱽絆 

⟄❜⿸낉霆涸倰䒭㼆副鶣 PLS-DA 垷㘗鵳遤낉霆絕卓邍僈姻垷䒭♴䨔騄 R2=0.816Q2=-0.366餏
垷䒭♴䨔騄 R2=0.369Q2=-0.264垷㘗〳ꬑ尵剣鵂䬾ざ㕃 6կ 

a 

 

 

b 

 

 

㕃 6. PLS-DA 200 妃❜⿸낉霆絕卓㕃 a姻垷䒭㕃 b餏垷䒭 
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鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䒗䚍去靧暟կ鷥》 VIP > 1 涸暵䖄
油雩⚹㼆絆ꢂ䊵䒗餑柄鳅㣐僽悶㖈涸䊵䒗䚍去靧暟կ✳絶蒀靶姻垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 220 ⚡
餏垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 231 ⚡㕃 7կ 

a 

 

b 

 
㕃 7. PLS-DA ぐ暟餘 VIP ⧩雦皾㕃 a姻垷䒭㕃 b餏垷䒭 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 

㼜䨾剣 VIP > 1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘靶㕃㼋Ⰶ MS-DIAL 鲱⟝鸑鵂礵
烁 m/z ㄤ MS2 靶㕃⼐ꂁ鵳遤ꊹ㹁㕃 8կ㼜䨾䖤絕卓♸ HMDB 䎂〵嫱㼆Ⱏꊹ㹁ⴀ 12 猫䊵䒗䚍去靧
暟䨾剣暟餘餘ꆀ崵㹁霴䊵 < 4 ppm11 猫暟餘崽䏞宐䎂副靈〥㢪 1 ⚡崽䏞♴靈邍 2կ 

 
㕃 8. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗䚍去靧暟 

邍 2. 䊵䒗䚍去靧暟ꊹ㹁絕卓邍 

綘尼 暟餘 垷䒭 
R.T. 

(min) 
㹊崵 m/z 锐雿 m/z 

霴䊵 
(ppm) 

副/♴靈* 

1 C17-sphinganine  5.08  288.2892  288.2900  2.77 ̓ 
2 Pantothenic acid  16.41  220.1084  220.1080  1.82 ̕ 
3 Lauryldiethanolamine  34.46  274.2740  274.2740  0.00 ̓ 
4 D-ribo-Phytosphingosine  5.86  318.3026  318.3030  1.26 ̓ 
5 Boldenone  32.52  453.3293  453.3310  3.75 ̓ 
6 NAE 20:2  31.53  352.3204  352.3210  1.70 ̓ 
7 NAE 20:1  32.24  354.3358  354.3367  2.54 ̓ 



140 

8 Octadecanoic acid  38.72  283.2632  283.2640  2.82 ̓ 
9 Pseudouridine  8.54  243.0618  243.0620  0.82 ̓ 

10 C10-LAS  27.39  297.1518  297.1520  0.67 ̓ 
11 Lignoceric acid  35.60  367.3593  367.3590  0.82 ̓ 
12 2-acetoxy-6-

pentadecylbenzoic acid 
 37.69  389.2691  389.2680  2.83 ̓ 

*↑ 副靈↓ ♴靈 

2.4 鸑騟ⴔ區 

㼜邍 2 务ꊹ㹁ⴀ涸 12 ⚡暟餘㼋Ⰶ MetaboAnalyst 䎂〵鵳遤鸑騟ⴔ區〄梡⵸⴩艑浓䝖罏㽶巊㢪屲⡤
⚺銳「䕧ㆇ涸去靧鸑騟剣ꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟ざ䧭ծ割껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝㕃 9կ 

 
㕃 9. ⵸⴩艑浓䝖罏㽶巊㢪屲⡤「䕧ㆇ涸⚺銳去靧鸑騟 

 

3絕雿 
劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡♸㔋匧勍-굷遤傞ꢂ餘靶翫欽㼆⵸⴩艑浓䝖罏ㄤ姻䌢➃㽶巊㢪屲⡤呋劥鵳

遤✫ꬋꬶぢ去靧絆㷖灇瑕կⰌ靶✳絶巊湱禹絡的㣐✫去靧暟ⴔ區涸匧䚍薴㔵⸈副 Q-TOF 涸넞ⴔ鳹㹁䚍腊
⸂姻ㄤ餏垷䒭Ⱏ䖤ⵌ 6840 ⚡暵䖄油կPLS-DA ⴔ區邍僈姻䌢絆♸垷㘗絆㽶巊㢪屲⡤䧭ⴔ剣儑衼⼓ⵆ
ⵄ欽 VIP ⧩>1 癃叅ⵌ 451 猫䊵䒗䚍去靧暟鸑鵂ⲥ烁 m/z ⿺ MS2 䎽社程ꊹ㹁ⴀ 12 猫䊵䒗䚍去靧暟կ鵯❈
䊵䒗䚍去靧暟⚺銳䕧ㆇꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟ざ䧭ծ割껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝կ劥灇瑕㟞鵳✫
㼆⵸⴩艑浓欰暟叻䘋暟癃鷥涸雩霋ず傞邍僈Ⰼ靶✳絶巊湱禹絡⡲⚹♧猫剣⸂涸䊨Ⱘ〳䌐⸔灇瑕罏♧妃䚍
ⴔ區匧䚍騗䏞刿㣐涸去靧暟կ 
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痦 6 畎 Q-TOF 㖈Ⱆ㸝぀岁곭㚖⚥涸䎾欽 
鵛䎃勻偽劼挽蚋溶絑㖈䊨⚌ㄤⱙ✲倰꬗䖤ⵌ䎛岌⢪欽կず傞㸐⛲鄄月縡ⴔ㶩欽㖈䛋䙳崞⸓瘝月縡遤

⚹务鸣䧭➃字䛋䢂㥵倝毐凐䛋✲⟝ծ⸙䭯菔瑟㐼✲⟝瘝կ㔔姼✫鍒ㄤ䱍䳣旘挽呩⟝梡㖞旘挽婎殆暟涸
唬낉倰岁㼆✵⚚⾑䩧ⴁⵄ欽旘挽暟鵳遤涸月縡崞⸓剣⼧ⴔꅾ銳涸䠑⛐կ 

鸑鵂㼆旘挽婎殆暟涸唬낉腊㢿⚹叅僈旘挽⾲㔔ծ⣨灶呩⟝䲿⣘ꅾ銳涸絁程ㄤ霆研կꥥ满ⴔ區⟉㐼涸刿
倝〄㾝䀙峸 Q-TOF 餘靶 LCMS-9030/9050 Ⱘ剣넞ⴔ鳹桧ծ넞餘ꆀⲥ烁䏞瘝⠏挿絕ざ Formula Predictorծ
ChemSpiderծACD/Labs 瘝㢴猫鳇⸔鲱⟝⿺侨研䎽䧭⸆欽✵〳毟旘挽暟务劢濼暟涸絕卓ꊹ㹁կ 

♸姼ず傞㖈嫫ㅷ꡼곿Ⰼ椕⻊涸㣐胜兞♴嫫䞔䕎⸷⛲傈渤⚚䃔蓷㣖㽲碫ծざ䧭㣐띿稇碫瘝倝㘗嫫ㅷ
刿倝䰃去鸟䏞匧䘯嫫ㅷ嫫暟涸唬崵ⴼ㹁⡲⚹䪄岁⣜研」䖤㽍⚹Ⱒꝶկ㼆✵嫫暟灇瑕⠔麁ⵌ熊㢴䮋䧶剒湬
䱹涸꡼곿㖈✵叻ⲥㅷ割룅Ⰼ⟄⿺ず碫暟餘务㢴猫ずⴔ䒗匬⡤涸㶸㖈罜偽岁ⲥ烁㹁䚍կ➢䪮助䩛媯副勻溏
Q-TOF ⼓ⵆ✵吗絡⽀⡙ⴔ鳹桧餘靶⟉〳⟄䲿⣘♧紩ㄤ✳紩넞餘ꆀ礵䏞靶㕃㼜✳紩烱晙⥌䜂♸♧紩絕匬
䒭Ⱒ翫䲀㼋䧴♸俒柄ㄤ侨研䎽⼐ꂁ勻模䧭㹁䚍䊨⡲կ 

劥畎ⰻ㺂⚺銳➝絏䀙峸 LCMS-9030 㖈Ⱆ㸝尽岁곭㚖务涸䎾欽呩⢾⣘湱Ⱒ遤⚌➢⚌➃プ⿬罌կ 
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LCMS-9030 㹁䚍唬崵〳毟旘挽暟⚥涸劢濼暟 

䶰 銳劥俒ⵄ欽䀙峸巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶LCMS-9030㼆〳毟旘挽暟务涸劢濼䧭ⴔ鵳遤㹁䚍ⴔ
區կ鸑鵂稘㢪蒀靶㕃烁㹁劢濼暟涸ⴀ油傞ꢂ蜦》㼆䎾傞ꢂ涸♧紩넞ⴔ鳹餘靶⥌䜂䎇欽 Formula Predictor
鲱⟝곫崵〳腊涸ⴔ㶩䒭կ㼜〳腊涸ⴔ㶩䒭㼋Ⰶ ChemSpider 侨研䎽鵳遤唬程唬程絕卓儑爙霪劢濼暟〳腊
僽 HMXկ㼜 HMX 涸絕匬䒭㼋Ⰶ ACD/Labs 鲱⟝㼆✳紩넞ⴔ鳹餘靶㕃务넞⚪䏞烱晙鵳遤絕匬鍒區䎇䲀㼋
〳腊涸鄬鍒錞䖒➢罜鵳♧姿烁雩✫霪劢濼暟僽 HMXկ 

Ⱒꝶ霒巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶 Q-TOF 旘挽暟 HMX 
 

旘挽崞⸓梡溶䧭⚹䛋䙳鄆ⴁ涸⚺銳䩛媯ꛏ㼆
〳毟旘挽暟ㄤ旘挽婎⡮暟涸确崵ⴔ區䪮助割倗〄㾝կ
唬崵旘挽暟涸倰岁剣熊㢴⺫䭍朄猰⸓暟霋ⵆծ猌
㶩鴲獴靶ծ巊湱蒀靶餘靶ծ孞湱蒀靶餘靶瘝կ猌㶩鴲
獴靶䪮助歋✵唬崵霃㢊⡤獤㼭唬崵鸟䏞䘯㖈劼㖞
㸝唬剣䎛岌涸䎾欽կⰦ⾲锐僽ⵄ欽䌄歏猌㶩㖈歏㖞
⡲欽♴鴲獴桧割ず㼆䎾涸굷遤傞ꢂ割ず罜ⴔ區ծ
唬崵կ䒦畮僽猌㶩鴲獴靶䪮助㼆絕匬湱鵛涸暟餘ⴔ

ⵆ腊⸂䊵⚂㼆侨研䎽⴩邍⛓㢪涸旘挽暟偽腊⚹⸂կ
ꥥ满旘挽暟ㅷ猫馊勻馊㢴暵ⵆ僽♧❈荈ⵖ挽蚋ծ
幊ざ挽蚋涸ⴀ梡㼆旘挽暟唬崵䪮助䲿ⴀ倝涸䮋䧶կ
劥俒⢪欽䀙峸넞ⴔ鳹巊餘翫欽⟉ LCMS-9030ⵄ欽
Ⱖ넞餘ꆀⲥ烁䏞ず傞絕ざ ChemSpider 侨研䎽䘯
鸟ꝉ㹁〳腊涸⻊ざ暟կ剒た鸑鵂✳紩靶⥌䜂絕ざ
ACD/Labs 鲱⟝鵳♧姿烁雩կ 

 

1. 㹊낉鿈ⴔ 

1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉ Nexera 禹絡⚮翫㔋匧勍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SPD-M20A✳匧盗
꣋⴩唬崵㐼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 ⴔ區勵⟝ 
巊湱勵⟝  
蒀靶叙Shim-pack GIST 2.1 mm I.D. ×100 mm L, 2.0 μm, P/N: 227-30001-04   
崨⸓湱A 湱-5 mM 歌ꃑꜽ宐B 湱-歌ꃫ  
崨鸟0.5 mL/min 
叙庛40˫ 
鵳呋ꆀ2 μL 
唬崵岚Ɤ190-800 nm
峤膴倰䒭唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 5%峤膴玐䎸錛邍 1կ 
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邍 1. 唑䏞峤膴玐䎸 

Time(min) Module Command Value 

1.0 Pumps Pump B Conc. 5 
8.0 Pumps Pump B Conc. 60 
12.0 Pumps Pump B Conc. 60 
12.1 Pumps Pump B Conc. 5 
15.0 Controller Stop   

餘靶勵⟝ 

ⴔ區⟉㐼LCMS-9030 
猌㶩⻊垷䒭ESI (-)           
⸈掚孞瑟孞 10.0 L/min 
꨺⻊孞宆孞 3.0 L/min    
䎁醋孞宆孞 10.0 L/min 
焥中孞孿孞  

䱹〡庛䏞300˫ 
DL 庛䏞250˫    
⸈掚垷㗌庛䏞400˫   
䪊䲽垷䒭MS Scan m/z: 100-800 
MSMS(DDA) m/z: 100-500 CE: 30±10 V 
Loop time0.2 s  

1.3 呋ㅷ⵸㢅椚倰岁 
獦》〳毟旘挽暟呋ㅷ 10 mg 欽 10 mL 歌ꃫ馄㡮 10 ⴔꛦ3000 rpm 猌䗱 10 ⴔꛦ》

副幡巊 0.22 μm 翸㔋孮⛩掜応芘鵂応た荛鵳呋㼭櫕䖉唬կ 
 

2絕卓♸雭雿 
2.1 〳毟旘挽暟呋ㅷ涸稘㢪蒀靶㕃 
 〳毟旘挽暟涸 254 nm ♴稘㢪蒀靶㕃錛㕃 1㕃 1 务 4.72 min 㢅剣僈儑蒀靶油〳腊僽劢
濼旘挽暟կ 

 
㕃 1. 〳毟旘挽暟呋ㅷ稘㢪蒀靶㕃 

2.2 RT 4.72 劢濼暟涸餘靶㕃鍒區⿺ⴔ㶩䒭곫崵絕卓 
㕃 2 ⚹〳毟旘挽暟涸餘靶 BPC 蒀靶㕃㕃务儑爙 4.77 ⴔꛦ剣僈儑涸⥌尼♸稘㢪蒀靶㕃

4.72 ⴔꛦ涸暟餘㼆䎾կた絯㼜㼆 RT 4.72 涸劢濼暟鵳♧姿ⴔ區կ 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 min

0.0

2.5

5.0

7.5

10.0

12.5

mAU

254nm,4nm 254nm,4nm 

4.
72

3
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㕃 2. 〳毟旘挽暟呋ㅷ BPC 蒀靶㕃 

㕃 3 ⚹ RT 4.72 涸♧紩餘靶㕃⿺佞㣐㕃կ㼆 RT 4.72 鵳遤넞ⴔ鳹餘靶鍒區m/z 331.0156
♸ m/z 333.0120 忘駈 31 涸Ⱒ禹䲀崵Ⱖ⚹[M+Cl]-կⵄ欽䀙峸 LCMS-9030 넞餘ꆀ礵䏞涸暵
挿ⰻ叻岁餘ꆀ鲶ⲥ烁䏞㼭✵ 1 ppm/hrկ⢪欽 Formula Predictor 鲱⟝곫崵Ⱖⴔ㶩䒭霃縨 Cծ
HծOծNծCl ぐ⯋稇剒㣐侨湡ⴔⵆ⚹150ծ300ծ12ծ10ծ1կm/z 331.0156 곫崵絕匬㥵㕃 5կ
䖤ⵌ㈔♧〳腊涸ⴔ㶩䒭⚹ C4H8N8O8餘ꆀ侨⨊䊵-0.90 ppmկ㕃 4 ⚹ m/z 331.0156 ♸ m/z 
341.0447 涸䲿》猌㶩崨㕃㕃务儑爙⚙罏㖲剣湱ず涸ⴀ油傞ꢂ匧剣〳腊䭷ぢず♧⚡⻊ざ暟կ
㼆 m/z 341.0447 鵳遤곫崵곫崵絕卓錛㕃 6կ絾ざⴼ㹁Ⱖ⚹[M+HCOO]-, 餘ꆀ侨⨊䊵-0.11 ppm
㖈곫崵⴩邍务䱗ぜ痦♧կ 

 

 
㕃3. RT 4.72涸♧紩餘靶㕃⿺佞㣐㕃 

 
㕃4. m/z 331.0156♸m/z 341.0447涸䲿》猌㶩崨㕃 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 min

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
(x100,000)

1:BPC(-)1:BPC(-)

4.
77

3

327.5 330.0 332.5 335.0 337.5 340.0 342.5 345.0 347.5 350.0 352.5 355.0 357.5 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x100,000)

341.04468
331.01561

358.03344

343.04737
359.03418

335.01661 348.93867329.95359

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 min

0

100000

200000

300000

400000

500000
1:341.0447(-)
1:331.0156(-)
1:341.0447(-)
1:331.0156(-)
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㕃5. m/z 331.0156涸ⴔ㶩䒭곫崵絕卓 

 
㕃6. m/z 341.0447涸㶩䒭곫崵絕卓 

2.3 ChemSpider 䎽唬程絕卓 
 ChemSpiderhttp://www.chemspider.com/僽♧⚡⯝餩涸⻊㷖⻊ざ暟唬程侨研䎽侮
ざ✫勻荈 253 ⚡䎂〵涸 6800 ♰⚡⻊ざ暟⥌䜂կ䲿⣘ⴔ㶩䒭ծ⻊㷖ぜծ㉁ㅷぜծ絕匬䒭瘝㢴呋
涸唬程倰䒭僽劢濼暟絕匬ꊹ㹁⢪欽剒⚹䎛岌涸侨研䎽կ㼜 2.2 곫崵ⴀ涸 C4H8N8O8 㼋Ⰶ
ChemSpider 鵳遤唬程唬程絕卓㥵㕃 7կ㈔♧涸⦫鷥⻊ざ暟⚹ HMXկⰦ务俒ぜ獦⚹㤵⯘䩯➚
擧挿 282˫㺙䏞 1.96 g/cm3,䌢庛♴⚹涯蒀絕兪⡤僒很✵⚋ꂼծ⛩臟ծ守⟬瘝很⵫կ僽♧猫
ⱙ欽枡挽蚋旘挽㪭⸂湱䔲✵ 1.5 ⦔涸 TNT 䔲ꆀկ 

 
㕃 7. C4H8N8O8 涸 ChemSpider 侨研䎽唬程絕卓 

2.4 RT 4.72 ✳紩靶絕ざ ACD/Labs 烱鄬錞䖒䲀崵絕卓 
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㼜 RT4.72 涸 m/z 341.0447 㼆䎾涸✳紩餘靶㕃㕃 8㼋Ⰶ ACD/Labs絕ざ 2.3 곫崵ⴀ
涸〳腊涸絕匬䒭鵳遤넞⚪䏞烱晙涸絕匬곫崵곫崵絕卓錛㕃 9կ➢罜䲀㼋ⴀ〳腊涸烱鄬錞䖒
錛㕃 10կ 

 
㕃 8. RT4.72 涸 m/z 341.0447 涸✳紩餘靶㕃 

 
㕃 9. m/z 341.0447 涸✳紩餘靶㕃 ACD/Labs 烱晙絕匬곫崵絕卓 
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㕃 10. m/z 341.0447 〳腊涸✳紩烱鄬錞䖒 

3. 絕雿 
劥俒ⵄ欽䀙峸 LCMS-9030 넞ⴔ鳹桧ծ넞餘ꆀⲥ烁䏞瘝⠏挿絕ざ Formula Predictorծ

ChemSpiderծACD/Labs 瘝㢴猫鳇⸔鲱⟝⿺侨研䎽䧭⸆欽✵〳毟旘挽暟务劢濼暟涸絕卓ꊹ㹁կ
㹊崵絕卓儑爙 LCMS-9030 Ⱘ剣❇ ppm 涸霴䊵僽劢濼暟ⴔ㶩䒭곫崵ㄤ絕匬䲀㼋涸ⵄ㐼կ 

  

50.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0 325.0 350.0 375.0 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

Inten.(x1,000)

147.01583

112.05094
129.04171

88.99866
216.98881

156.0512572.00977 280.99284 321.01645
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AOE+LCMS-9050 䘯鸟癃叅欰崞寓宐⚥嫫暟蚋暟 
 

䶰 銳劥俒ⵄ欽䀙峸Ⰼ荈⸓㖈絁㔿湱蟋》巊湱蒀靶翫欽禹絡-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉絕
ざշ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո䒊用✫欰崞寓宐务嫫暟蚋暟涸䘯鸟癃叅倰岁կⵄ欽霪倰岁
㼆 3 口欰崞寓宐呋ㅷ务嫫暟蚋暟鵳遤㹁䚍ⴔ區絕卓儑爙♲口寓宐呋ㅷⴔⵆ癃叅ⴀ 16ծ21 ㄤ
32 ⚡⻊ざ暟䨾剣⻊ざ暟涸 MS1 餘蚚嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃䏞䖤ⴔ㖲㣐✵ 54կ
⢪欽霪倰岁〳鸑鵂♧ꛏ鵳呋䘯鸟模䧭湡叻暟涸㹁䚍癃叅絕卓ⲥ烁〳ꬑկ䭷䱽呋ㅷⴔ區务
⥂殆傞ꢂ 

Ⱒꝶ霒AOE  LCMS-9050  欰崞寓宐  嫫暟蚋暟 
 
嫫ㅷ涸岌试湬䱹⽭㹲➃字涸魧䗱⨴䐀,絛

爢⠔絑崸〄㾝䌄勻䊭㣐㪭胇կ㔔姼㥵呢곫꣈嫫
ㅷ涸⢪欽⿺试欽䧭⚆歲䚍꡼곿㥵呢港崵嫫ㅷ
涸试欽䞔ⲃ⛲䧭⚹犜嫫涸♧고ꅾ銳䊨⡲կ 

寓宐嫫ㅷ唬崵䪮助僽✫鍒⼓㚖嫫䞔涸ꅾ
銳䪮助䩛媯鸑鵂ⲥ烁㹁ꆀぐ碫嫫ㅷ涸崽䏞〳
⟄䲀皾ⴀ⼓㚖嫫ㅷ嶊餩ꆀկ䔲⵸嫫ㅷ猫碫」⻊
馊勻馊䘯굷遤傞ꢂ餘靶割➑腊㢿䘯鸟㹁䚍⼓
㚖ⰻ溶濼嫫ㅷ刿腊㢿ꊹ㹁倝ⴀ梡涸嫫ㅷ䱍

䳣嫫ㅷ嶊餩馋⸷կ⼓ⵆ♸♲ꅾ㔋匧勍餘靶涸ⴔ
區垷䒭굷遤傞ꢂ餘靶Ⱘ剣ⴔ區湡叻暟䎛岌ծ
餘蚚嫱唬崵ⲥ烁䏞넞ծ✳紩靶㕃ⲥ烁䏞넞瘝暵
挿ꬋ䌢鷓ざ⨞㹁䚍ⴔ區կ 

劥俒⢪欽䀙峸LCMS-9050馄넞佪巊湱蒀
靶-㔋匧勍굷遤傞ꢂ⚮翫餘靶⟉䒊用✫♧猫
㼆欰崞寓宐务嫫暟蚋暟䘯鸟㹁䚍涸ⴔ區倰岁կ
㼆3口寓宐呋ㅷ鵳遤✫ⴔ區〳䘯鸟癃叅ⴀ呋
ㅷ务涸嫫暟蚋暟霪倰岁ⲥ烁〳ꬑկ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-9050 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉Ⱘ⡤ꂁ縨⚹ 

鳕 巊 岹 : LC-40B X3×2 禹 絡 䱽 ⵖ 㐼 : CBM-20 
鳕 巊 岹 : LC-40D XRⰻ縨 LPGE ⽀⯋ 荈 ⸓ 鵳 呋 㐼 : SIL-40C X3 
荈 ⸓ 鵳 呋 㐼 : SIL-16P 㖈 絁 膴 孞 劼 :DGU-405×2 
叙 庛 盲 : CTO-40C(ⰻ縨 FCV-36AH ⼧鸑ꢎ) 굷遤傞ꢂ餘靶⟉ :LCMS-9050  
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.118; LabSolutions Insight Ver. 4.0SP2 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝SPE 

㔿 湱 蟋 》 叙 Oasis HLB Direct Connect HP30 mm L. × 2.1 mm I.D., 20 μm 
S P E 鳕 巊 岹 A-宐B-歌ꃫ/⛩臟/䒗⚋ꃫ1/1/1v/v/v 

C-0.1%歌ꃑ 50%歌ꃫ宐很巊 
S P E  崨 鸟 ⴲ㨤崨鸟⚹ 0.5 mL/minⴲ㨤崨騟⚹ A 
鵳 呋 ꆀ 2000 μL 
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邍 1. SPE 傞ꢂ玐䎸 

Time(min) Module Command Value 

0.01 岹 C Flow 3 
2.80 岹 SV(C) C 
5.00 岹 SV(C) B 
7.00 岹 SV(C) A 

11.00 岹 C Flow 3 
11.01 岹 C Flow 0.1 

岤FCV-36AH ⼧鸑ꢎⴗꢎ傞ꢂ⚹ 2.8 min 

蒀靶勵⟝UHPLC 
蒀 靶 叙 Shim-pack GIST AQ-C18 ( 100 mm×2.1 mm I.D., 3 μm, 䀙峸副嵳㹊낉

㐼勞剣ꣳⰖ尽) 
崨 ⸓ 湱 A 湱-0.1 %歌ꃑ宐很巊B 湱-⛩臟 
崨 鸟 0.3 mL/min 
叙 庛 40˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 5%傞ꢂ玐䎸錛邍 2 

邍 2. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command 
Val

ue 

2.80 岹 B.Conc 5 
22.00 岹 B.Conc 98 
25.00 岹 B.Conc 98 
25.10 岹 B.Conc 5 
30.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌  㶩  彂 ESI(+) ⸈掚垷㗌庛䏞 400˫ 
꨺⻊孞崨鸟 3.0 L/min DL   庛   䏞 250˫ 
⸈掚孞崨鸟 10.0 L/min 䱹 〡 庛 䏞 400˫ 
䎁醋孞崨鸟 10.0 L/min 䪊  䲽  垷  䒭 MS Scan(m/z 100 - 600) 

DDA MS/MS (m/z 50 -600) 

1.4 呋ㅷ⵸㢅椚  
1.4.1 呋ㅷ⵸㢅锐 

 
㕃1. 呋ㅷ⵸㢅锐鵂玐 
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1.4.2 餘䱽呋ㅷꂁⵖ 

 
㕃2. 餘䱽呋ㅷꂁⵖ 

 

2絕卓♸雭雿 
2.1 珘㹁䚍 

18 猫շ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո务涸⻊ざ暟ꂁⵖ餘䱽呋ㅷ⻊ざ暟⚺銳⚹嫫ㅷծ㸝溭
ꞏ꫽蚋暟瘝կ㼜餘䱽呋ㅷ鵶絯ꅾ撑 5 妃鵳呋ⴔ區ⴔⵆ絡雦䨾剣⻊ざ暟涸餘蚚嫱⨊䊵䨾剣⻊ざ暟
涸餘蚚嫱⨊䊵㖲㼭✵ 2 ppm⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵㼭✵ 0.54%ㄤ 6.06%կ 

 
㕃 3. 餘䱽呋ㅷ鵶絯ⴔ區涸餘蚚嫱⨊䊵 

邍 3. 餘䱽呋ㅷ⥂殆傞ꢂㄤ油꬗獤珘㹁䚍n=5 

䎸尼 ⻊ざ暟 
⥂殆傞ꢂ

RSD 
油꬗獤 

RSD 
䎸尼 ⻊ざ暟 

⥂殆傞ꢂ
RSD 

油꬗獤
RSD 

1 に㉰ 0.54% 2.96% 10 繠尪ꂼ 0.05% 1.14% 
2 O6-⽀⛩ꃀに㉰ 0.06% 1.95% 11 嵳峫㔔 0.06% 2.27% 
3 歌㛇薅⚋腂 0.07% 1.50% 12 ⸣䬘銯岮 0.02% 6.06% 
4 〳子㔔 0.05% 1.57% 13 㖑銯岮 0.02% 1.50% 
5 〳䖉㔔 0.03% 1.62% 14 띿랕焦 0.05% 2.59% 
6 薅歌ꃀ昶䐀㸌 0.03% 1.45% 15 守鲜銯岮 0.05% 4.52% 
7 MDA 0.02% 1.68% 16 蒔尽㇬➧ 0.11% 3.76% 
8 MDMA 0.07% 2.51% 17 ꣚兜㇬➧ 0.07% 3.94% 
9 守腂ꂼ 0.04% 1.64% 18 ㆆ剏㹁 0.03% 1.58% 

2.2 抳併䏞 
ⴔ區 10 ng/L 餘䱽呋ㅷ䨾剣暟餘㖲〳唬ⴀ䎇ⵄ欽䖤ⵌ✳紩餘靶㕃鵳遤靶㕃唬程烁雩կ 
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㕃 4. 10 ng/L 餘䱽呋ㅷ蒀靶㕃 

2.3 寓宐呋ㅷⴔ區 
⢪欽 DDA(+)垷䒭㼆♲口寓宐呋ㅷ鵳遤ⴔ區絕ざշ岁⼕嫫暟 QTOF 넞ⴔ鳹餘靶䎽ո⢪欽

Insight Explore 鲱⟝涸䪠ꆀ社䎽⸆腊㼆嫦⚡呋ㅷ务涸嫫暟蚋暟鵳遤䘯鸟癃叅կ侨研㢅锐姿낢㥵
♴ 

 
2.4 呋ㅷ絕卓 

ⵄ欽副鶣倰䒭鵳遤䪠ꆀ癃叅3口寓宐呋ㅷⴔⵆ癃叅ⴀ16ծ21ㄤ32⚡⻊ざ暟䨾剣⻊ざ暟涸
MS1餘蚚嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃䏞䖤ⴔ㖲㣐✵54կⰨ⡤㥵♴邍4 

 
㕃5. 寓宐呋ㅷ1务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

1.47e41:328.1543+/-3.0ppm(+)

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

0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

1.3e4

1.5e4

1.8e4

2.0e4

2.3e4

2.5e4

2.51e31:206.1539+/-6.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5
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㕃6. 寓宐呋ㅷ2务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

 
㕃7. 寓宐呋ㅷ3务唬ⴀ涸暟餘䲿》猌㶩蒀靶㕃 

邍 4. ♲口寓宐呋ㅷ社䎽唬程絕卓 

䎸
尼 

⻊ざ暟 

寓宐呋ㅷ-1 寓宐呋ㅷ-2 寓宐呋ㅷ-3 

僽や
唬ⴀ 

⥂殆傞
ꢂ

(min) 

MS1 m/z
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

僽や
唬ⴀ 

⥂殆傞
ꢂ

(min) 

MS1 m/z
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

僽や
唬ⴀ 

⥂殆傞
ꢂ

(min) 

MS1 m/z
⨊䊵

(ppm) 

MS2 
社䎽
湱⡃

䏞 

1 ⛩腂♨ꃫ ̸ 4.663 1.170 68 ̸ 4.689 0.39 95 ̸ 4.683 1.949 95 

2 ✳歌⿽胟 ̸ 5.139 1.998 94 ̸ 5.169 0.615 95 ̸ 5.16 1.845 96 

3 䬘碛㣗㹁 ̸ 6.040 0.782 100 ̸ 6.030 -0.357 99 ̸ 6.023 1.826 100 

4 に㉰ ̸ 6.439 2.062 100 ̸ 6.428 1.643 100 ̸ 6.424 1.328 100 

5 銯碛剏♨ N.D. - - - ̸ 7.051 0.395 92 ̸ 7.047 1.817 98 

6 띿랕焦 N.D. - - - ̸ 7.683 1.565 93 N.D. - - - 

7 㼆⛩ꃀ孽㛇ꂛ ̸ 7.865 1.249 83 ̸ 7.866 -0.132 95 ̸ 7.844 1.052 94 

8 㢴蝒⾝ ̸ 8.057 1.458 62 ̸ 8.064 0.729 92 ̸ 8.053 0.781 94 

9 O6-⽀⛩ꃀに㉰ ̸ 8.312 0.213 67 ̸ 8.313 1.798 71 N.D. - - - 

10 ㄳ㉰㔔 ̸ 8.487 0.461 99 ̸ 8.490 0.205 99 ̸ 8.486 1.589 99 

11 歌㛇薅⚋腂 ̸ 8.531 0.933 82 ̸ 8.526 0.733 93 ̸ 8.516 0.866 100 

12 ꆄ夫掬腂 ̸ 8.729 0.001 97 ̸ 8.723 1.315 99 ̸ 8.719 2.366 99 

13 孽熬䗳ⵄ N.D. - - - N.D. - - - ̸ 9.064 0.945 63 

14 守腂ꂼ ̸ 9.161 0.798 75 ̸ 9.180 4.746 54 N.D. - - - 

15 㸝剏嫱卌 N.D. - - - N.D. - - - ̸ 9.830 1.534 71 

16 ⯘卌꩓稇 N.D. - - - N.D. - - - ̸ 10.359 2.940 67 

4.09e31:216.1011+/-5.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

4.0e5

2.65e41:409.1370+/-5.0ppm(+)

RT (min)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

3.5e5

4.0e5
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17 㑞赈腂 N.D. - - - N.D. - - - ̸ 10.472 2.320 66 

18 守薅齡併 N.D. - - - N.D. - - - ̸ 10.572 2.399 74 

19 ⿡歌守宆䎂 ̸ 10.409 -4.727 84 N.D. - - - N.D. - - - 

20 ぼ赈㉆ N.D. - - - N.D. - - - ̸ 10.787 1.836 78 

21 守宆䎂 ̸ 11.020 1.498 60 N.D. - - - ̸ 11.031 1.987 66 

22 ㊋赈腱 N.D. - - - N.D. - - - ̸ 11.237 2.107 97 

23 ⣜齡兜ⵄ N.D. - - - N.D. - - - ̸ 11.294 -1.007 73 

24 〸繠尪蓷 N.D. - - - ̸ 11.616 2.094 100 ̸ 12.308 1.972 65 

25 薅嵳䬘僈 N.D. - - - ̸ 11.916 2.537 70 N.D. - - - 

26 EDDP N.D. - - - ̸ 12.730 1.330 77 ̸ 12.692 2.229 68 

27 ꣚薅鴪㇬ N.D. - - - ̸ 12.849 1.015 74 ̸ 12.837 2.443 93 

28 繠尪ꂼ N.D. - - - ̸ 13.593 0.032 79 ̸ 13.318 -3.610 66 

29 ⯘涰㪭 N.D. - - - N.D. - - - ̸ 13.843 2.431 97 

30 鼙赱腂 ̸ 14.616 1.665 86 ̸ 14.625 1.509 89 ̸ 14.612 2.55 88 

31 蛺⿡峸 ̸ 14.679 -0.925 99 ̸ 14.685 1.527 97 ̸ 14.658 1.620 79 

32 掜ꃀに㉆ N.D. - - - N.D. - - - ̸ 15.901 4.200 60 

33 必蝒ꂾ ̸ 16.785 0.148 100 N.D. - - - ̸ 16.811 2.598 72 

34 ⿽守ꂛꃑ N.D. - - - ̸ 17.024 1.419 94 N.D. - - - 

35 ⚋梠㇬ N.D. - - - N.D. - - - ̸ 17.940 1.696 76 

36 薅ꄍ歌梠㇬ N.D. - - - N.D. - - - ̸ 18.609 2.635 66 

37 ぼ㇬ꄍ蝒ꂾ N.D. - - - N.D. - - - ̸ 19.099 3.015 85 

38 肁蝒ꂾ N.D. - - - N.D. - - - ̸ 19.720 1.833 75 

*岤N.D.邍爙劢唬ⴀ 

3絕雿 

劥俒ⵄ欽䀙峸Ⱆ尽 LCMS-9050 馄넞佪巊湱蒀靶㔋匧勍굷遤傞ꢂ餘靶翫欽⟉絕ざշ岁⼕嫫暟

QTOF 넞ⴔ鳹餘靶䎽ո䘯鸟㼆 3 口欰崞寓宐呋ㅷ务嫫暟蚋暟鵳遤癃叅կ絕卓儑爙♲口寓宐呋ㅷⴔ

ⵆ癃叅ⴀ 16ծ21 ㄤ 32 ⚡⻊ざ暟䨾剣⻊ざ暟涸 MS1 餘蚚嫱⨊䊵㼭✵±5ppm✳紩靶㕃涸湱⡃

䏞䖤ⴔ㖲㣐✵ 54կ霪倰呩〳⟄㹊梡♧ꛏ鵳呋䘯鸟模䧭湡叻暟涸㹁䚍癃叅Ⱘ剣♧㹁涸㹊꣢䎾欽

⟟⧩⣘湱Ⱒ➃プ⿬罌կ 
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LCMS-9050 䘯鸟唬崵 17 猫剣劼挽蚋 

 
䶰 銳劥俒䒊用✫馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶崵㹁覆旘呩⟝务17猫剣劼挽蚋(TNTծRDXծ
HMXծPETNծCEծ2-Am-DNTծ4-Am-DNTծPYXծ2-HADNTծ4-HADNTծ1,2-DNGծ1,3-DNGծ3,5-
DNAծR-SALTծ4-NDPAծNTOծ4,4-DNDPA)涸䘯㹁䚍㹁ꆀ倰岁կ劥灇瑕㼜剣劼挽蚋旘挽婎殆暟䧴
⾲蚋絑剣劼很⵫湬䱹很鍒欽PLD+ⲙ⻊叙䧴剣劼䗎㶰鵂応芘ⲙ⻊䲿》䲿》巊ꅷ欽馄넞佪巊湱蒀靶
-㔋匧勍굷遤傞ꢂ餘靶鵳遤㹁䚍㹁ꆀ唬崵կ絕卓邍僈17 猫剣劼挽蚋涸唬ⴀꣳ㖈0.1~ 10 ng/mL⛓ꢂ
䨾剣湡叻暟㖈Ⱖ湱䎾涸崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩傈ⰻ湱㼆叻ⲥ⨊䊵(RSD)⚹1.6%~5.3%(n=6)傈ꢂ
湱㼆叻ⲥ⨊䊵 (RSD)⚹17%~8.5% (n = 24)կ䎾欽劥倰岁〳ず傞ⲥ烁䘯鸟ծ넞佪㖑㼆覆旘呩⟝务涸 17
猫剣劼挽蚋鵳遤㹁䚍㹁ꆀⴔ區կ 

 

Ⱒꝶ霒 䗎ꆀ暟霆  剣劼挽蚋  馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ餘靶  覆旘呩⟝  
 

ぐ猫剣劼挽蚋溶絑鄄馊勻馊䎛岌㖑䎾欽✵
ⱙ✲字欽旘灶瘝遤⚌务歋✵Ⱖ⡤獤㼭ծ灶㗁⡲
欽㣐涸暵挿⛲䌢鄄割岁ⴔ㶩䨾ⵄ欽鵳遤月縡崞
⸓կ㼆覆旘呩⟝梡㖞婎殆涸汚ꆀ剣劼挽蚋䧭ⴔ鵳
遤ⲥ烁唬낉溶䧭⚹⣨灶呩⟝涸ꅾ銳䩛媯⛓♧կ⟄
䖃㼆剣劼挽蚋婎殆暟涸唬낉㢴ꅷ欽GC-MS岁ծ
GC-MS/MS岁ծLC-MS岁瘝կ告剣劼挽蚋旘挽导
䎾鳅模Ⰼ旘挽婎殆暟鳅㼱⚂旘挽䌄勻涸넞庛
ㄤ敍掔㼆婎殆暟鸣䧭鵳♧姿灶㗁㼆唬낉⟉㐼⾝

併䏞銳宠넞 ;〥♧倰꬗勻荈㕼㡝ծ欰暟唬勞瘝
旘挽婎殆暟鲿⡤务涸㛇餘䎁䪓撑勇㼆唬낉鷥䭊
䚍銳宠넞⟄副倰岁割腊熊㥩㖑忘駈汚ꆀ剣劼挽
蚋唬낉涸銳宠կ 

劥俒㛇✵馄넞佪巊湱蒀靶-㔋匧勍굷遤傞ꢂ
餘靶涸넞鷥䭊䚍ծ넞餘ꆀ礵䏞ծ넞⾝併䏞넞䪊䲽
鸟桧ㄤ㺈絁䚍薴㔵瘝暵挿䒊用✫17 猫剣劼挽
蚋䘯鸟㹁䚍㹁ꆀ倰岁〳 忘駈覆旘呩⟝务17猫剣
劼挽蚋涸唬낉꨽宠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⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-20AD XR x 2   荈⸓鵳呋㐼 SIL-20AXR 
叙 庛 盲 CTO-20A 蒀靶䊨⡲畀 LabSolutions Ver 5.96 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 Shim-pack Velox Biphenyl100 mm x 2.1 mmI.D., 2.7 μm䀙峸副

嵳㹊낉㐼勞剣ꣳⰖ尽 P/N:227-32015-03 
崨 ⸓ 湱 A-0.05mM 守⻊ꜽ宐很巊B-⛩臟很巊 
鵳 呋 ⡤ 獤 5 μL 叙 庛 40˫ 
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崨 鸟 0.3 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰㨤崽䏞⚹ 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⯋ 㢅锐ㄐ⟁ ⧩ 

0.50 岹 B Conc 10 
8.50 岹 B Conc 90 
9.50 岹 B Conc 90 

10.00 岹 B Conc 10 
13.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI(-)  ⸈掚垷㗌庛䏞 500 ˫ 
⸈ 掚 孞 崨 鸟 瑟孞 10.0 L/min 䱹 〡 庛 䏞 300 ˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min D L 庛 䏞 150 ˫ 
䎁 醋 孞 崨 鸟 宆孞 10.0 L/min 䱹 〡 歏 ⾓ -4 kV  
䪊 䲽 垷 䒭 MS1 SCAN (m/z 40-800)ծMS2 DDA (m/z 40-800) 

邍 2. 17 猫剣劼挽蚋涸湱Ⱒ⥌䜂 

䎸尼 务俒ぜ獦 薉俒皍獦 CAS 尼 ⴔ㶩䒭 礵烁ⴔ㶩ꆀ 

1 㤵⯘䩯➚ HMX 2691-41-0 C4H8N8O8 296.04651 

2 랱程➚ RDX 121-82-4 C3H6N6O6 222.03488 

3 暵㾅⯄ CE 479-45-8 C7H5N5O8 287.01381 

4 唑䛸唑 TNT 118-96-7 C7H5N3O6 227.01783 

5 2-孽㛇-4,6-✳鲜㛇歌薅 2-Am-DNT 35572-78-2 C7H7N3O4 197.04366 

6 4-孽㛇-2,6-✳鲜㛇歌薅 4-Am-DNT 19406-51-0 C7H7N3O4 197.04366 

7 㷍䧥㔋ꃫ㔋鲜ꃑꃲ PETN 78-11-5 C5H8N4O12 316.01387 

8 ✳蕱孽㛇✳鲜㛇ぼ㊋ PYX 38082-89-2 C17H7N11O16 621.00722 

9 2-繿㛇腂-4,6-✳鲜㛇歌薅 2-HADNT 59283-76-0 C7H7N3O5 213.03857 

10 4-繿㛇腂-2,6-✳鲜㛇歌薅 4-HADNT 59283-75-9 C7H7N3O5 213.03857 

11 1,2-✳鲜ꃑ欥屘 1,2-DNG 621-65-8 C3H6N2O7 182.01750 

12 1,3-✳鲜ꃑ欥屘 1,3-DNG 623-87-0 C3H6N2O7 182.01750 

13 3,5-✳鲜㛇薅腂 3,5-DNA 618-87-1 C6H5N3O4 183.02801 

14 梠♲❇歌㛇♲❇鲜腂 R-SALT 13980-04-6 C3H6N6O3 174.05014 

15 龇鲜㛇✳薅腂 4-NDPA 836-30-6 C12H10N2O2 214.07423 

16 鲜㛇♲㇬ꂼ NTO 932-64-9 C2H2N4O3 130.01269 

17 4,4'-✳鲜㛇✳薅腂 4,4'-DNDPA 1821-27-8 C12H9N3O4 259.05931 
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1.3 呋ㅷ⵸㢅椚 

 

2絕卓♸雭雿 
2.1 蒀靶勵⟝涸⠏⻊ 
1) 蒀靶叙鷥䭊 

㹊낉㼆嫱ꅷ欽Shim-pack Velox Biphenyl ( 100 mm x 2.1 mmI.D., 2.7 μm )ㄤAccucoreaQ C18 ( 150 
mm x 2.1 mmI.D., 2.6 μm )⚙猫蒀靶叙絕卓邍僈17猫呋ㅷ㖈Shimpack Velox Biphenyl叙副涸ⴔ猌佪卓
銳⠏✵㖈AccucoreaQ C18叙副涸ⴔ猌佪卓կ 
2) 崨⸓湱涸鷥䭊 

嫱鳅✫歌ꃫ/宐ㄤ⛩臟/宐⡤禹絕卓邍僈⛩臟/宐⡤禹务ぐ湡叻暟涸猌㶩⻊佪桧刿넞կ䲀崵⾲㔔〳腊僽
㔔⚹⛩臟僽ꬋ餘㶩很⵫罜歌ꃫ僽餘㶩很⵫㖈餏猌㶩䪊䲽倰䒭♴歌ꃫ㼆湡叻暟涸歏猌剣䗎烯涸䫈ⵖ⡲
欽㔔姼劥㹊낉ꅷ欽⛩臟/宐⡤禹⡲⚹崨⸓湱կ 
3)綕Ȿ渮涸鷥䭊 

㹊낉〄梡欽⛩ꃑꜽ䧴罏歌ꃑꜽ⡲⚹綕Ȿ渮傞偽雿㥵呢靈侮綕Ȿ渮涸崽䏞割腊⢪17猫湡叻暟㖲ⴀ梡
ざ鷓猫碫⿺䔂䏞涸ⲥⴔ㶩猌㶩油կ罜ꅷ欽守⻊ꜽ⡲⚹綕Ȿ渮㖈Ⱖ崽䏞⚹0.05 mmol/L傞〳蜦䖤嫱鳅锐䟝
涸佪卓17猫剣劼挽蚋涸䲿》猌㶩蒀靶㕃㥵㕃1䨾爙կ 



 

156 

 
㕃 1. 17 猫剣劼挽蚋涸䲿》猌㶩崨蒀靶㕃  

2.2 넞ⴔ鳹侨研䎽䒊用 
䭽 1.2 务涸ⴔ區勵⟝㼆 17 猫旘挽暟鵳遤鵳遤♧紩 MSծ✳紩 MS/MS 䪊䲽蜦䖤 ESI-垷䒭♴넞ⴔ鳹

♧紩餘靶㕃ծ5~35 V ⸓䙖焥中腊♴涸✳紩餘靶㕃⢪欽 LabSolutions insight 鲱⟝鵳遤餘靶䎽䒊用կ넞ⴔ
鳹餘靶䎽佐鲿✫ 17 猫剣劼挽蚋涸⻊ざ暟ぜ獦ծ⥂殆傞ꢂծⴔ㶩䒭ծ锐雿ⴔ㶩ꆀծCAS 尼ծ⵸⡤猌㶩ծ⵸
⡤猌㶩 m/z ㄤ✳紩餘靶㕃瘝⥌䜂կ 

邍 3. 17 猫剣劼挽蚋涸餘靶⥌䜂 

䎸尼 ぜ獦 
⥂殆傞ꢂ

(min) 
⵸⡤猌㶩 

锐雿ⴔ㶩ꆀ
(m/z) 

㹊崵ⴔ㶩ꆀ
(m/z) 

霴䊵 
(ppm) 

烱晙猌㶩 1 
(m/z) 

烱晙猌㶩 2 
(m/z) 

1 HMX 5.34 [M+35Cl]- 331.01591 331.01627 1.09 182.9928 147.0161 

2 RDX 4.89 [M+35Cl]- 257.00428 257.00405 -0.89 248.9729 45.99284 

3 CE 7.20 [M+35Cl]- 321.98321 321.98387 2.05 245.9927 181.0251 

4 TNT 6.97 [M+35Cl]- 226.01056 226.01016 -1.77 197.0053 45.99292 

5 2-Am-DNT 5.88 [M+35Cl]- 232.01306 232.01268 -1.64 227.0917 196.0366 

6 4-Am-DNT 6.19 [M+35Cl]- 232.01306 232.01352 1.98 227.0909 196.0369 

7 PETN 7.54 [M+35Cl]- 350.98327 350.98311 -0.46 108.9891 61.98824 

8 PYX 7.71 [M-H]- 619.99995 619.99906 -1.44 572.9997 497.0091 

9 2-HADNT 5.12 [M-H]- 212.03129 212.03127 -0.09 194.0209 167.0101 

10 4-HADNT 7.40 [M-H]- 212.03129 212.03102 -1.27 182.0348 165.031 

11 1,2-DNG 3.54 [M+35Cl]- 216.9869 216.98742 2.4 61.98803  

12 1,3-DNG 3.32 [M+35Cl]- 216.9869 216.98721 1.43 61.98803  

13 3,5-DNA 5.41 [M+35Cl]- 217.99741 217.99701 -1.83 153.0305 45.99291 

14 R-SALT 3.71 [M+35Cl]- 209.01954 209.01900 -2.58 197.8086 162.8396 

15 4-NDPA 7.38 [M-H]- 213.06695 213.06664 -1.45 183.0691 45.99329 

16 NTO 0.65 [M-H]- 129.00541 129.00495 -3.57 55.01708  

17 4,4'-DNDPA 8.17 [M-H]- 258.05203 258.0519 -0.5 198.0562 45.99324 
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2.3 㹁䚍ⴔ區 
蕯〫僽鸑鵂㼆湡叻暟鵳遤♧紩礵烁餘ꆀ餘靶ⴔ區剣ⴀ梡⧺꣉䚍絕卓涸〳腊կ䨾⟄꨽㼆毟⡃⻊ざ暟鵳

遤✳紩烱晙猌㶩⥌䜂鵳遤烁霆⟄鵳♧姿烁霆꣉䚍⻊ざ暟կ呏研妍湅 SANCO/12571/2013 Ɀ雳欽넞ⴔ
鳹餘靶 TOF 鵳遤烁霆傞荛㼱꨽銳⚙⚡烁霆猌㶩♧⚡ⲥⴔ㶩猌㶩ㄤ荛㼱♧⚡烱晙猌㶩⚂♧紩餘ꆀ⨊
䊵㖈 5 ppm ⛓ⰻկ呏研⻊ざ暟♧紩礵烁餘ꆀ霴䊵ծ✳紩餘靶烱晙猌㶩ㄤ靶䎽涸湱⡃玐䏞絕ざ䲿》猌㶩
崨蒀靶㕃涸⥂殆傞ꢂ㼆⻊ざ暟鵳遤㹁䚍ⴔ區կLabsolutions Insight Explore 鲱⟝〳呏研⻊ざ暟⴩邍荈⸓
鵳遤靶䎽唬程㣐㣐䲿넞䊨⡲佪桧կ 

2.4 絁䚍薴㔵 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⟄ぐ湡叻暟崽䏞⚹埇㗂叻湡叻暟ⲥⴔ㶩猌㶩油꬗獤⚹紷㗂叻⟄㢪

叻岁絚ⵖ吥ⲥ刼絁կ⟄ 3 ⦔⥌㐾嫱(S/N) 雦皾ぐ⻊ざ暟涸唬ⴀꣳ17 猫⻊ざ暟涸唬ⴀꣳ(LOD)薴㔵⚹
0.1~10.0 ng/mL絁䚍倰玐瘝⿬侨錛邍 4կ 

邍 4. 17 猫剣劼挽蚋涸倰岁㷖⥌䜂 

䎸尼 ぜ獦 絁䚍薴㔵ng/mL 湱Ⱒ禹侨 唬ⴀꣳng/mL 

1 HMX 5~500 0.995 0.2 

2 RDX 5~500 0.989 0.5 

3 CE 20~500 0.992 5 

4 TNT 20~500 0.999 5 

5 2-Am-DNT 20~500 0.989 5 

6 4-Am-DNT 20~500 0.996 5 

7 PETN 50~500 0.989 10 

8 PYX 5~500 0.979 0.2 

9 2-HADNT 50~500 0.995 10 

10 4-HADNT 20~500 0.994 5 

11 1,2-DNG 50~500 0.988 10 

12 1,3-DNG 50~500 0.999 10 

13 3,5-DNA 20~500 0.990 5 

14 R-SALT 20~500 0.990 5 

15 4-NDPA 20~500 0.994 5 

16 NTO 50~500 0.988 10 

17 4,4'-DNDPA 5~500 0.993 0.1 

2.5 礵㺙䏞㹊낉 
䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁ꂁⵖ 17 猫湡叻暟⡛ծ务ծ넞(20ծ100ծ500 ng/mL)♲⚡崽䏞涸餘䱽

呋ㅷ嫦㣔》ぐ崽䏞宐䎂涸 6 ⚡呋劥鵳遤ⴔ區嫦⚡呋ㅷꅾ撑鵳呋 3 妃鵶絯 4 㣔呏研ぐ湡叻暟ⲥⴔ
㶩猌㶩油꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)雦皾傈ⰻㄤ傈ꢂ礵㺙䏞倰岁涸傈ⰻ⿺傈ꢂ礵㺙䏞㖲㼭✵ 10%կ絕
卓㥵邍 5 䨾爙կ 
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邍 5. 傈ⰻ礵㺙䏞ㄤ傈ꢂ礵㺙䏞絕卓 

䎸
尼 

ぜ獦 
傈ⰻ礵㺙䏞n=6h) 油꬗獤 RSD% 傈ꢂ礵㺙䏞n=24h) 油꬗獤 RSD% 

20 ng/mL 100 ng/mL 500 ng/mL 20 ng/mL 100 ng/mL 500 ng/mL 

1 HMX 3.2 2.4 2.7 3.8 3.8 4.0 
2 RDX 4.5 2.2 3.3 2.5 2.9 6.1 
3 CE 3.9 4.4 4.4 3.2 5.0 6.9 
4 TNT 3.3 5.2 4.4 1.7 7.7 4.9 
5 2-Am-DNT 3.1 5.0 2.4 3.8 4.4 5.4 
6 4-Am-DNT 2.9 4.2 3.6 3.5 5.1 6.3 
7 PETN 3.9 2.9 1.9 5.7 3.8 5.1 
8 PYX 1.6 5.3 3.1 2.3 7.9 5.7 
9 2-HADNT 2.0 2.7 3.0 3.4 3.6 4.2 

10 4-HADNT 2.2 5.2 2.7 5.2 6.1 3.9 
11 1,2-DNG 4.3 2.4 2.9 5.2 3.4 7.1 
12 1,3-DNG 2.7 2.2 2.5 3.4 6.3 8.5 
13 3,5-DNA 2.2 2.2 3.5 2.7 3.7 3.9 
14 R-SALT 4.7 4.5 3.0 5.7 6.7 4.8 
15 4-NDPA 3.8 1.7 2.8 2.9 3.7 7.1 
16 NTO 2.2 1.6 2.5 4.3 5.5 6.1 
17 4,4'-DNDPA 1.8 2.2 4.2 5.2 3.6 5.1 

3絕雿 
劥灇瑕䒊用✫唑䛸唑瘝 17 猫剣劼挽蚋涸LCMS-Q-TOF 癃叅♸烁霆倰岁㼆崨⸓湱絆䧭蒀靶勵⟝ծ餘

靶勵⟝鵳遤⠏⻊〳㹊梡覆旘呩⟝务17 猫剣劼挽蚋涸䘯鸟ⲥ烁癃叅⿺㹁ꆀկ劥倰岁䘯鸟넞佪ծⲥ烁䏞
넞腊㢿忘駈傈䌢⸅呩涸꨽銳劥倰岁⛲Ⱘ剣熊㥩涸Ⱟ㺂䚍〳鵳♧姿的⯎侨研䎽⟄㹊梡㼆刿㢴剣劼挽
蚋涸䘯鸟癃叅կ 
 
劥俒灇瑕ⰻ㺂溶姻䒭〄邍模侮ⰻ㺂霼⿬罌俒柄 
勚儯굷靧⠚㸪䖛峇謟. UPLC-Q-TOF/MS 䘯鸟唬낉 17 猫剣劼挽蚋[J]. ⴡ✲䪮助2023,48(3): 300-305. 
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电话： (023)6380-6068/6058          传真： (023)6380-6551

郑州市中原路220号裕达国际贸易中心A座20层2011室
邮政编码： 450007
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深圳
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用户服务热线电话：800-8100439 本产品样本所宣传的内容，以本版本为准
日本总公司工厂已通过ISO质量·环境管理体系的认证

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




