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暟絆⟝涸叻ⲥ⻊鄳ꂁ䧭⚹〳腊կ䎾欽䒓封副2003 䎃㹊梡➃䊨ざ䧭㑂蝒⡤㛇㔔絆ず䎃껷妃鸑鵂䒸Ⰶ➃
䊨㛇㔔佖鸣 E.coli 去靧鸀䖈㹊梡ꫬ襧稇⵸⡤欰❡կ 
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⠔雳կ䪮助瑲灶副㹊梡✫ RNA 靈䱽鄳縨涸䒓封侮⚡곭㚖涸霃雦薴㔵䒓映➢⟄鲮䔶靈䱽⚹⚺的㣐ⵌ鲮
䔶たㄤ缺霖靈䱽䎾欽䒓封副2006 䎃껷妃㹊梡ⵄ欽䊨玐⻊佖鸣涸 E.coli ⤀Ⰶ浓絈脅䧭⚹䊨玐⻊崞⡤毫
岁涸⯓끮կ 

⴯倝ㄤ䎾欽鲮⻊劍2008 䎃ˊ2013 䎃鵯♧꣌媯嶑梡ⴀ㣐ꆀ倝䪮助ㄤ䊨玐䩛媯⢪ざ䧭欰暟㷖灇瑕
♸䎾欽곭㚖㣐⚹䬪㾝կ⢾㥵䪮助副䒓封 MAGEծTALENծCRISPR/Cas 䪮助欽✵㛇㔔/㛇㔔絆綘鳓䒓゗
㛇㔔佖鸣倝紬⯋絈脅䊨⾊䒓封副㖈 E.coli 务⯓た㹊梡佅Ꝇꃫծ欰暟叝屘ծ1,4-♨✳ꃫㄤ欰暟导屘瘝㢴猫
❡ㅷ欰❡կ 

封㾝倝꣌媯2014 䎃⟄た䊨玐⻊䎂〵涸䒊霃ㄤ欰暟㣐侨研涸䒓彂䎾欽湱絕ざⰌ꬗硼⸓ざ䧭欰暟
㷖䪮助⴯倝⟄⿺湱Ⱒ䎾欽涸䒓封ㄤ㉁⚌⻊կ鿈ⴔ去邍䚍䪮助⺫䭍➃䊨㺙瀦㶩⿺ꬋ㣔搬孽㛇ꃑ禹絡涸䒓封ծ
雦皾 AI 跗涯絕匬霃雦⿺곫崵ծDNA 㶸⪰瘝կ 
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ざ䧭欰暟㷖⡲⚹♧⚡騗㷖猰곭㚖Ⱖ䎾欽薴㔵匧⚹䎛岌巑渷✫欰暟⼕蚋ծ⻊㥿ㅷծ굹ㅷծ⼕蚋ծⱚ⚌ծ

⻊䊨瘝㢴⚡遤⚌䎇♶倗ぢ刿㢴곭㚖的㾝կ 



 

2 
 

㖈欰暟⼕蚋遤⚌ざ䧭欰暟㷖鄄欽✵㛇㔔毫岁ծ氋蕐䒓封ծ絈脅屛毫ㄤ霏倗䊨Ⱘ涸霃雦硼⸓⚡䚍⻊
⼕毫ㄤ礵ⲥ屛毫涸封㾝㥵㛇✵ CRISPR 䪮助涸㛇㔔綘鳓䊨Ⱘ〳欽✵屛毫麰⠛䚍氬氻㥵 mRNA 氋蕐ծ
CAR-T 絈脅毫岁㖈⻊㥿ㅷ遤⚌鸑鵂ざ䧭欰暟㷖㹊梡➢瀖屘㛇ⵌ欰暟㛇⾲俱涸鲮」欰❡넞佪⚂梠⥂涸
崞䚍䧭ⴔ㥵梯㽶ꃑծ脸⾲跗涯ծ㢴胂ծ띌錭炻㔔瘝忘駈嶊餩罏㼆㣔搬ㄤ〳䭯絯❡ㅷ涸꨽宠㖈굹ㅷㄤ
⥂⨴ㅷ곭㚖ざ䧭欰暟㷖䪮助欽✵䒓封剏去跗涯ㄤ⸆腊䚍굹ㅷ幑⸈⵫㥵欰暟封ꃋ聘ծDHAծHMOծ欫㄂
⵫饕诪祪ꃫㄤ꣚峫ꂼ祪瘝⟄⿺佖葻⡲暟㛇㔔⟄䲿넞❡ꆀㄤ䫒鷟䚍ず傞⤛鵳굹ㅷ㸝Ⰼㄤ蠒Ⱞ⠏⻊⼕蚋
遤⚌务姻歋⠛絡涸嗃暟䲿》ծ⻊㷖岁ㄤ封ꃋ岁ぢ刿넞佪ծ刿幡峇涸ꃍ岁䊨蒌ㄤ絈脅䊨⾊鵂庋Ⱖ欰❡
䧭劥⡛⿺梠㞯对㥩〳䩧灶⠛絡欰❡騟絁涸呶哖ծざ䧭絕匬刿撑勇涸넞崞䚍ⴔ㶩㥵䫒浓蚋暟稘勒ꃫծ䫒
毷氬蚋暟ꫬ襧稇⿺䫒欰稇ծ慨稇瘝蚋暟务ꢂ⡤ⱚ⚌倰꬗⦶⸔㛇㔔綘鳓ㄤ䗎欰暟䊨玐㹊梡⡲暟㟞❡ծ氻
赈㹲꣈屛⿺㕼㡝⥝撑⚹Ⰼ椕礒굹㸝Ⰼ䲿⣘佅䭯㥵ⵄ欽㛇㔔綘鳓䪮助䒓封䫒ꤑ虊⵫㣐鞝ㄤ䫒氻嫫殣薷ծ
鸑鵂佖鸣呏泿蝒㟞䔂宆㔿㹁腊⸂Ⲹ㼱⻊肍⢪欽ꆀ㖈⻊䊨곭㚖ざ䧭欰暟㷖硼⸓✫欰暟敍俱ծ欰暟㛇⻊
㷖ㅷ⟄⿺綁蒀ⵖ鸣䊨蒌涸鵳姿Ⲹ㼱㼆⻊瀖餴彂涸⣜饆կ 

 
 

3. ざ䧭欰暟㷖Ⱒꝶ䪮助 
㖈ざ䧭欰暟㷖灇瑕务DBTLDesign-Build-Test-Learn䗄梠⡲⚹呍䗱倰岁Ⱖ넞佪㹊倶⣜饆✵⯓鵳

ⴔ區䊨Ⱘ涸禹絡䚍䎾欽鵯❈䊨Ⱘ⚹欰暟禹絡涸匬䒊ծ邍䖄ㄤ⠏⻊䲿⣘✫Ⱒꝶ涸䪮助佅丒կ 
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㖈 Design ꣌媯灇瑕➃プⵄ欽欰暟⥌䜂㷖鲱⟝ㄤ AI 垷㘗鵳遤㛇㔔絁騟䧴去靧鸑騟霃雦䎇⣜饆侨研
䎽ㄤ✻雦皾䎂〵鵳遤垷䬾ⴔ區կBuild ꣌媯ⴭ鸑鵂 DNA ざ䧭⟉ծ㛇㔔綘鳓䊨Ⱘㄤ荈⸓⻊䊨⡲畀㹊梡넞鸑ꆀ
㛇㔔絆鄳♸蝒吳匬䒊կ鵳Ⰶ Test ꣌媯たⴔ區⟉㐼䪏怵满Ⱒꝶ錭蒀欽✵넞佪邍䖄ծ崵霚ㄤ⠏⻊欰暟禹絡կ
㥵 qPCR ㄤ NGS 崵䎸낉霆㛇㔔邍鴪餘靶ㄤ HPLC ⴔ區跗涯餘♸去靧暟崨䒭絈脅⟉ㄤⰟ翸搋儑䗎Ꞥ錜崵
⽀絈脅遤⚹罜䗎崨䱽蓿晙ㄤꃍ叻⟉ⴭ佅䭯넞鸑ꆀ邍㘗癃鷥կ剒絊涸 Learn ꣌媯鸑鵂侨研侮ざ䊨Ⱘㄤ AI 䒊
垷⠏⻊♴♧鲰霃雦䎇⦶⸔倝Ⱓ䪮助㥵⽀絈脅㢴絆㷖ծ紵碛㶰㹊傞崵䎸䲿⼮ⴔ鳹桧♸佪桧կ 

 
Ⱖ务㖈 Test ꣌媯蒀靶ㄤ餘靶䪮助僽去靧絆㷖ծ跗涯餘絆㷖ㄤ去靧鸀䖈⠏⻊涸呍䗱ⴔ區䩛媯鵯❈䪮

助鸑鵂䲿⣘넞身併䏞ծ넞ⴔ鳹桧涸唬崵腊⸂⢪灇瑕➃プ腊㢿帿Ⰶ鍒區䊨玐蝒吳䧴絈脅䊨⾊涸撑勇欰暟ⴔ
㶩緸絞կ㖈去靧絆㷖灇瑕务蒀靶-餘靶翫欽䪮助〳禹絡䚍㖑ず傞ꊹ㹁ㄤ㹁ꆀ絈脅ⰻ侨涰猫去靧暟㥵孽㛇
ꃑծ剣劼ꃑծ呍薗ꃑ瘝䳶爙去靧暟涸⸓䙖」⻊⚹去靧鸀䖈涸椚䚍霃雦ㄤ⸓䙖靈䱽䲿⣘侨研佅䭯㖈跗
涯餘絆㷖灇瑕务鵯❈ⴔ區䪮助♶➑腊㢿㹊梡Ⱒꝶꃍ碫涸礵烁㹁ꆀⴔ區ㄤ缺霖た⥝껑⡙挿涸礵ⲥꊹ㹁㥵
熧ꃑ⻊ծ祪㛇⻊瘝刿〳禹絡鍒區跗涯餘湱✽⡲欽緸絞⿺Ⱖ⸓䙖靈䱽劼ⵖ⚹ざ䧭欰暟㷖⯋⟝涸⸆腊낉霆
ㄤ⠏⻊䲿⣘ⴔ㶩㽻꬗涸Ⱒꝶ⣜研罜㖈去靧鸀䖈⠏⻊倰꬗鸑鵂㹊傞港崵湡叻⻊ざ暟㥵Ⱒꝶ妃紩去靧暟ծ
去靧絊❡暟涸ざ䧭佪桧⿺Ⱖⶰ❡暟獤稡䞔ⲃ〳 䘯鸟霋ⵆ鸀䖈櫕곯䎇䭷㼋♴♧鲰㛇㔔佖鸣կ䔲⵸⵸屠ⴔ
區䪮助姻劊满刿넞ⴔ鳹桧ㄤ刿䘯ⴔ區鸟䏞涸倰ぢ封㾝կ⢾㥵넞ⴔ鳹桧餘靶㥵굷遤傞ꢂ餘靶 TOF〳䲿
⼮ꬋꬶぢ去靧暟涸㹁䚍ⴔ區腊⸂罜㹊傞湬䱹ⴔ區䪮助㥵 MALDIծDPiMSⴭ偽꨽蒀靶ⴔ猌⽰〳㹊梡䘯鸟
癃叅匧㣐㖑䲿넞✫ⴔ區鸑ꆀկ 
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痦 2 畎 넞鸑ꆀ蝒吳癃鷥 
䗎欰暟蝒吳佖鸣僽ざ䧭欰暟㷖涸呍䗱䪮助⛓♧鸑鵂㼆䗎欰暟䏀渹絈脅涸㛇㔔絆鵳遤⠏⻊霃雦ㄤ礵烁

靈䱽〳 ⟄餻✮ⰦⰌ倝涸欰暟㷖⸆腊⢪Ⱖ䧭⚹欰❡欰暟㛇❡ㅷ涸넞佪䊨⾊կ鵯猫佖鸣腊㢿㹊梡撑勇去靧鸀
䖈涸ꅾ匬➢罜넞佪ざ䧭蚋暟ծ⻊䊨勞俱ծ欰暟敍俱瘝㢴猫넞꣡⸈⧩❡ㅷ儑衼꣭⡛⠛絡⻊䊨䊨蒌㼆梠㞯涸
䕧ㆇկ姼㢪䗎欰暟蝒吳佖鸣㖈梠㞯屛椚곭㚖⛲Ⱘ剣ꅾ銳䠑⛐⢾㥵鸑鵂霃雦暵㹁蝒吳ⴔ鍒寓群暟䧴䯲蜦✳
孻⻊焫⸔⸂鍒ⱿⰌ椕孞⦫」⻊瘝ꅾ㣐梠㞯꡼곿կ㔔姼䗎欰暟蝒吳涸佖鸣♶➑硼⸓✫欰暟ⵖ鸣곭㚖涸䪮助
ꬠ倝⛲⚹㹊梡綁蒀〳䭯絯封㾝䲿⣘✫ꅾ銳佅丒կ 

㽴盗䗎欰暟蝒吳佖鸣㖈ざ䧭欰暟㷖务涸悶⸂䊭㣐Ⱖ䎾欽➠꬗⚰霽㢴䪮助䮋䧶կ껷⯓䏀渹絈脅涸麰
⠛胜兞撑勇梡剣涸欰暟⯋⟝ㄤ䊨Ⱘ㖈♶ず蝒吳务㶸㖈鷓欽䚍䊵䒗㼋荝霃雦涸欰暟禹絡㖈㹊꣢匬䒊务ꦼ
⟄㹊梡곫劍佪卓կⰦ妃去靧緸絞涸ꅾ匬䖃䖃覆⿺㢴㛇㔔ծ㢴騟䖈涸⼸ず靈䱽罜ꬋ絁䚍去靧崨涸⠏⻊➠
僽䔲⵸灇瑕涸ꦼ挿կ姼㢪䊨玐⻊蝒吳涸珘㹁䚍ㄤ梠㞯鷓䎾䚍⛲僽䎾欽鲮⻊务涸Ⱒꝶ꡼곿暵ⵆ僽㖈㣐錞
垷䊨⚌封ꃋ务蝒吳〳腊㔔瑲」䧴梠㞯⾓⸂㣟⿡霃雦⸆腊կ 

⚹✫⯘剪鵯❈䮋䧶䎇㹊梡넞佪ծ礵ⲥㄤ〳䱽涸䗎欰暟蝒吳佖鸣灇瑕➃プ꨽銳♶倗㼆鵳遤㽂霚ծ⠏⻊
ㄤ癃鷥կ鸑鵂导撑鶛去㹊낉鷶姿靈侮ㄤ佖鵳蝒吳涸霃雦䩞〳腊剒絊蜦䖤❡桧넞ծ䚍腊珘㹁涸䊨玐⻊蝒
吳կ넞鸑ꆀ癃鷥䪮助㖈䲿넞䗎欰暟佖鸣佪桧ㄤ⠏⻊鵂玐倰꬗封䮦满ꅾ銳⡲欽կ鸑鵂넞鸑ꆀ癃鷥灇瑕➃プ
腊㢿㖈瀊傞ꢂⰻ霉⠮㣐ꆀ蝒吳涸去靧邍梡癃鷥ⴀ䚍腊剒⠏涸蝒吳➢罜⸈鸟灇瑕鵳㾝կ餘靶䪮助㖈鵯♧
鵂玐务Ⱘ剣ꅾ銳⡲欽餘靶鸑鵂唬崵蝒吳去靧❡暟勻ⴼ倗蝒吳佖鸣佪卓涸㥩㗁կꤑ⠛絡涸 LCMS 䪮助㢪
䀙峸涸 MALDI-TOF 餘靶ㄤ DPiMS 䪮助㾝梡✫儑衼涸⠏⸷㖈♶⣜饆巊湱ⴔ猌涸䞔ⲃ♴腊㢿䘯鸟ⴔ區㣐
ꆀ䗎欰暟呋劥匧㣐㖑䲿넞✫癃鷥鸟䏞կⰦ务 MALDI-TOF 禹絡鵮〳ꂁ㢊荈⸓挿ꬶ⟉腊㢿㹊梡荈⸓⻊涸
呋ㅷ副呋ㄤⴔ區匧㣐䲿⼮✫乼⡲佪桧ㄤ㹊낉涸넞鸑ꆀ腊⸂կ 
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MALDI-TOF 欽✵넞鸑ꆀ蝒吳癃叅⿺嫢✌⡛翸祪ⴔ區爙⢾ 

1. MALDI-TOF⾲椚 
㛇餘鳇⸔慨⯕鍒エ歏猌굷遤傞ꢂ餘靶(matrix-assisted laser desorption ionizationtime-of-flight mass 

spectrometry, MALDI-TOF MS)㔔2002䎃傈劥䀙峸涸歊务罭♧⯓欰䒓封✫欽✵欰暟㣐ⴔ㶩餘靶ⴔ區涸鲱
鍒エ歏猌倰岁蜦䖤霿餍㼷⻊㷖㤙罜껷妃䎛岌㖑饥鵳Ⱆ⠍錠ꅿկ 

MALDI涸⾲椚僽㛇✵慨⯕霶㼋中ⴁ鍒猌猌㶩涸倰岁鸑鵂慨⯕撑㼘呋ㅷ♸㛇餘䕎䧭涸Ⱏ絕兪謭芘㛇餘
➢慨⯕务エ佐涸腊ꆀ䎇⠛鷻絛湡叻ⴔ㶩⢪Ⱖ䖤ⵌ䧴㣟⿡餘㶩罜歏猌կ鵯猫歏猌鵂玐Ⳝ⛖♶❡欰烱晙䧴ⴔ
鍒㔔姼暵ⵆ鷓欽✵幊ざ暟䧴♶珘㹁ⴔ㶩涸餘ꆀⴔ區կTOF涸⾲椚僽猌㶩㖈歏㖞⡲欽♴⸈鸟굷鵂굷遤盗麤
呏研ⵌ鴪唬崵㐼涸굷遤傞ꢂ♶ず罜鄄唬崵կ猌㶩涸餘蚚嫱m/z♸猌㶩涸굷遤傞ꢂ䧭姻嫱➢罜崵㹁猌㶩
涸餘ꆀկ鵯猫䪮助Ⱘ剣身併䏞넞ծⲥ烁䏞넞⿺ⴔ鳹桧넞瘝暵挿。 

 

2. MALDI-TOF㖈넞鸑ꆀ蝒吳癃叅⚥涸⠏⸷ 
2.1 乼⡲皍⤑䘯鸟 

㛇餘鳇⸔慨⯕鍒エ歏猌굷遤傞ꢂ餘靶MALDI-TOF MS⟄Ⱖ넞䏞皍⻊涸乼⡲崨玐ㄤ匧䘯涸ⴔ區鸟
䏞䧭⚹梡去欰暟ⴔ區곭㚖涸椚䟝鷥䭊կ㖈㹊꣢䎾欽务欽䨪➑꨽㼜䗎ꆀ呋ㅷ♸暵㹁㛇餘幊ざた挿呋荛ꬶ
匣絑鵂瀊兽䎁斕た⽰〳㼜ꬶ匣佞Ⰶ⟉㐼务鵳遤唬崵㥵㕃1䨾爙կ侮⚡鵂玐➢呋ㅷⲥ㢊ⵌ餘靶㕃ꅷ꧋
鸑䌢〫꨽Ⳝ猲荛Ⳝ⼧猲匧㣐㖑䲿넞✫㹊낉佪桧կ㼆✵넞鸑ꆀ蝒吳癃叅鵯猫䘯鸟ㆇ䎾腊⸂㽍⚹Ⱒꝶկ 

⚹✫鵳♧姿䲿⼮荈⸓⻊宐䎂ծ꣭⡛➃⸂䧭劥䎇Ⲹ㼱➃⚹霴䊵䀙峸♸⼶㣐し嫱昶Ⱆ尽ざ⡲䒓封✫♧妴
荈⸓挿ꬶ⟉㥵㕃2䨾爙կ霪霃㢊ⵄ欽⯓鵳涸劼唒苮䪮助腊㢿礵烁ծ넞佪㖑模䧭呋ㅷㄤ㛇餘涸挿呋䊨
⡲㹊낉➃プ➑꨽㼜ꬶ匣佞縨✵⟉㐼务⽰〳゗⸓ⴔ區կ鵯♧⴯倝♶➑儑衼䲿⼮✫䊨⡲佪桧鵮烁⥂✫㹊낉
絕卓涸넞䏞♧荝䚍ㄤ〳ꅾ撑䚍⚹㣐錞垷呋劥ⴔ區䲿⣘✫䔂剣⸂涸佅䭯կ 

     
㕃1. MALDI-TOF鵳呋鵂玐                                㕃2. 荈⸓挿ꬶ⟉ 

2.2 餘靶㕃皍⽀鷓ざ幊ざ暟ⴔ區 
MALDI-TOF MS䨾蜦䖤涸餘靶㕃⚺銳⟄⽀歏蚚䕎䒭㶸㖈♧紩餘靶务涸烱晙油鳅㼱鵯⢪䖤靶㕃鍒區」

䖤湱㼆皍⽀匧㣐㖑倰⤑✫侨研ⴔ區կ㽍Ⱖ㖈㢅椚撑勇幊ざ暟傞MALDI-TOF MS涸邍梡㽍⚹瑲ⴀկ歋✵Ⱖ
腊㢿幡兠㖑⼓ⴔ♶ずⴔ㶩涸餘蚚嫱m/z㔔姼ꬋ䌢鷓ざ欽✵ⴔ區ざ䧭欰暟㷖蝒吳务涸㢴猫去靧暟կ 

2.3 餘ꆀ薴㔵䎛 
MALDI-TOF MS涸餘蚚嫱m/z崵ꆀ薴㔵䎛岌巑渷✫➢1 Daⵌ1500 kDa涸ⴔ㶩ꆀ⼓ꢂկ鵯䠑㄂满霪



 

7 
 

䪮助♶➑〳⟄欽✵㼭ⴔ㶩去靧暟涸ⴔ區鵮腊㼆欰暟㣐ⴔ㶩㥵跗涯餘ծ呍ꃑ瘝鵳遤崵㹁կ 

2.4 抳併䏞넞 
䨾꨽呋ㅷꆀ鳅㼱♧妃ⴔ區➑꨽0.5~1 µL⚂崽䏞〳⡛荛amol紩鵯㼆✵⡤獤㼱ծ崽䏞⡛涸呋ㅷ㽍⚹ꅾ

銳կ 

3. 䀙峸㖈㈒MALDI-TOF⟉㐼㘗〿 
䀙峸湡⵸䭆剣涸MALDI-TOF餘靶⟉⺫䭍〵䒭㘗〿MALDI-8020 EasycareㄤMALDI-8030 Easycare⟄⿺

衅㖑䒭AXIMA禹⴩涸AssuranceծConfidenceㄤPerformanceկぐ㘗〿㖈䚍腊ծ⸆腊ㄤ䎾欽곭㚖副ぐ剣暵蒀
忘駈♶ず㹊낉㹔涸꨽宠կ 

〵䒭MALDI-TOF餘靶⟉⡤獤㼭鸑䌢〳⟄佞縨㖈叻ⲥ㹊낉〵副蒜溁✫㹊낉㹔涸瑟ꢂկ㽴盗⡤獤綫
㼭⡎〵䒭MALDI-TOF餘靶⟉⣜傊⥂䭯넞䚍腊ꂁ㢊200 Hz涸MALDI慨⯕곸桧腊㢿㹊梡䘯鸟⚂넞佪涸餘
靶侨研ꅷ꧋儑衼䲿⼮✫ⴔ區鸑ꆀㄤ㹊낉佪桧կ剒倝妴涸MALDI-8030 Easycare♶➑佅䭯⠛絡涸絁䚍姻垷
䒭ⴔ區鵮䒸Ⰶ✫餏垷䒭ⴔ區⸆腊鵯♧佖鵳匧㣐㖑䬪㺈✫ⴔ區薴㔵կ姼㢪㖈姻垷䒭ⴔ區务羟❈呋ㅷ
㺂僒❡欰⸈ꛧ油鵯〳腊⠔㼆ⴔ區絕卓鸣䧭䎁䪓䕧ㆇ靶㕃鍒區涸ⲥ烁䚍կ罜餏垷䒭ⴔ區ⴭ剣佪錞鼙✫鵯
❈䎁䪓䲿⣘✫刿⚹皍峇ㄤ幡兠涸靶㕃暵ⵆ鷓欽✵齡❈㖈姻垷䒭♴ꦼ⟄鍒區䧴僒「䎁䪓涸⻊ざ暟կ 

衅㖑䒭AXIMA禹⴩䭆剣384⚡ꬶ匣㶰⡙儑衼䲿넞✫呋ㅷ㢅椚涸鸑ꆀ⚂ꂁ㢊鳅㣐㽯㼄涸굷遤傞ꢂ盗
TOF䲿⣘✫刿넞涸餘ꆀⴔ鳹桧㟞䔂✫㼆撑勇呋ㅷ涸鍒區腊⸂կAXIMA Confidence鵮佅䭯导㼘垷
䒭鸑鵂䒁Ɤ猌㶩굷遤騟䖈鵳♧姿䲿⼮✫ⴔ鳹桧⢪䖤撑勇呋ㅷ务涸絈䗎䊵䒗䖤⟄幡兠⼓ⴔկAXIMA 
Performance僽AXIMA禹⴩务涸偫菢㘗〿ꂁ㢊✫焥中霶㼋鍒猌CIDㄤ⿽굷遤傞ꢂ盗Dual TOF䪮
助կ鵯⢪䖤霪⟉㐼♶➑腊㢿㖈♧紩餘靶务䲿⣘넞ⴔ鳹桧涸ⴔ區絕卓鵮腊鵳遤✳紩烱晙癃鷥⚹撑勇涸欰
暟㣐ⴔ㶩㥵跗涯餘ㄤ呍ꃑ䲿⣘刿帿Ⰶ涸絕匬⥌䜂կ 

 
 

 
㕃3. MALDI-TOF⟉㐼㘗〿⿺暵挿 
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4. MALDI-TOF欽✵䗎欰暟〄ꃋ❡暟嫢✌⡛翸祪䘯鸟ⴔ區 
嫢✌⡛翸祪HMOs, Human Milk Oligosaccharides僽嫢✌务➑妃✵✌祪ㄤ腒肘涸痦♲㣐㔿⡤䧭ⴔ

Ⱘ剣㢴猫ꅾ銳涸欰暟㷖⸆腊կ㸐又♶➑⚹㮰⯄肃麤ⰻ涸剣渤蝒纈䲿⣘蠒Ⱞ⤛鵳⿽娂勍蝒瘝剣渤蝒涸㟞婤
鵮腊鸑鵂♸氻⾲⡤畊✰絕ざ⡙挿剣佪꣖姺氻⾲蝒涸랭꣡ㄤ䠭群➢罜㟞䔂㮰⯄涸⯝氋禹絡կ 

搬罜歋✵嫢✌⡛翸祪涸撑勇絕匬ㄤ㢴呋䚍⠛絡涸䲿》倰岁ꦼ⟄㣐錞垷欰❡⚂䧭劥넞傱կ鵛䎃勻
ꥥ满ざ䧭欰暟㷖䪮助涸封㾝猰㷖㹻又䒓映ⵄ欽䗎欰暟封ꃋ瘝䩛媯鸑鵂㛇㔔綘鳓ㄤ去靧䊨玐匬䒊腊㢿넞
佪ざ䧭暵㹁HMOs涸䗎欰暟絈脅䊨⾊կ鵯猫倰岁♶➑腊㢿㣐䌴꣭⡛欰❡䧭劥鵮腊礵烁䱽ⵖHMOs涸猫碫ㄤ
紱䏞忘駈♶ず䎾欽㖞兞涸꨽宠կ 

ꅷ欽MALDI-TOF餘靶⟉㼆䗎欰暟封ꃋ❡欰涸嫢✌⡛翸祪鵳遤✫ⴔ區䨾䖤餘靶㕃㥵㕃4䨾爙կ➢㕃务〳
⟄幡兠㖑錜㻋ⵌ㢴⚡暵䖄猌㶩油㥵m/z 730.4ծ274.4ㄤ177.1瘝կ呏研椚雿湡叻❡暟ㄤ务ꢂ去靧暟涸ⴔ㶩
ꆀ⥌䜂硼倗m/z730.4㼆䎾涸猌㶩〳腊僽嫢✌⡛翸祪涸⚺銳䧭ⴔ⛓♧274.4ㄤ177.1瘝鳅㼭猌㶩〳腊僽䗎欰
暟㖈封ꃋ鵂玐务❡欰涸务ꢂ去靧❡暟կ呏研MALDI-TOFꅷ꧋䖤ⵌ涸餘靶㕃♸椚雿湡叻❡暟⿺务ꢂ去靧暟
涸ⴔ㶩餘ꆀ鵳遤✫㼆嫱ⴔ區〳 ⟄霉⠮蝒吳涸ざ䧭佪桧䎇낉霆㛇㔔䊨玐佖鸣涸佪卓կ鸑鵂鵯猫嫱鳅♶➑〳
⟄烁雩湡叻⡛翸祪涸欰䧭䞔ⲃ鵮〳⟄港崵Ⱒꝶ务ꢂ去靧暟涸㶸㖈ㄤゎꆀ」⻊կ鵯剣⸔✵Ⰼ꬗✫鍒蝒吳涸
去靧鸀䖈⠏⻊玐䏞➢罜⚹た絯涸蝒吳癃鷥ㄤ鵳♧姿佖鸣䲿⣘猰㷖⣜研կ 

    
㕃4. MALDI-TOFꅷ꧋嫢✌⡛翸祪呋ㅷ餘靶㕃 
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117 mV[sum= 13647 mV]  Profiles 1-117 Smooth Av 2 -Baseline 6

 
Data: Lyanzaotang-B-DHB-0001.C3[c] 7 Jun 2023 11:09 Cal: tof 7 Jun 2023 10:49 
Shimadzu Biotech Axima Performance 2.9.3.20110624: Mode Reflectron_HiRes, Power: 66, Blanked, P.Ext. @ 200 (bin 48)
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129 mV[sum= 12349 mV]  Profiles 1-96 Smooth Av 2 -Baseline 6

 
Data: LTTN-B-DHB-0001.C5[c] 7 Jun 2023 10:53 Cal: tof 7 Jun 2023 10:49 
Shimadzu Biotech Axima Performance 2.9.3.20110624: Mode Reflectron_HiRes, Power: 68, Blanked, P.Ext. @ 800 (bin 48)
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DPiMS 欽✵넞鸑ꆀ蝒吳癃叅⿺㣔搬❡暟ⴔ區爙⢾ 

1. DPiMS➝絏 
确ꛏ歏㌂꨺猌㶩⻊(Probe Electro SpraylonizationPESI)䪮助僽傈劥㿋唄㣐㷖䎂ⰿ侅䱇✵2007䎃䲿ⴀ

涸♧猫꬗ぢ劢勻涸倝㘗餘靶ⴔ區倰岁կPESI僽♧猫欽✵餘靶ⴔ區涸鲱歏猌䪮助㸐絕ざ✫歏㌂꨺猌㶩⻊涸
넞歏猌佪桧ㄤ䗎确ꛏ䪮助涸⠏挿腊㢿㖈♶鵳遤撑勇涸呋ㅷ곫㢅椚涸䞔ⲃ♴湬䱹➢㔿⡤ծ巊⡤䧴ⳕ脸呋
ㅷ邍꬗䲿》䎇猌㶩⻊湡叻ⴔ㶩暵ⵆ鷓欽✵撑勇呋ㅷ涸湬䱹ⴔ區կ 

 
㕃1. DPiMS乼⡲⿺猌㶩⻊鵂玐 

㛇✵PESI䪮助⾲椚䀙峸硼ⴀ✫3妴⾲⡙确ꛏ歏㌂꨺猌㶩彂DPiMS(Direct Probe lonization 
MassSpectrometer)⚹DPiMS-2020ծDPiMS-8060ծDPiMS-QTⴔⵆ䵨鲿䀙峸⽀㔋匧勍餘靶ⴔ區⟉
LCMS-2020ծ♲ꅾ㔋匧勍餘靶⟉LCMS-8060/LCMS-8050/LCMS-8045ㄤ굷遤傞ꢂ넞ⴔ鳹餘靶⟉LCMS-
9050/LCMS-9030⢪欽㥵㕃2䨾爙կDPiMS禹⴩⟉㐼〳㖈偽꨽呋ㅷⵖ㢊ㄤ巊湱ⴔ猌涸䞔ⲃ♴鸑鵂礵㺙涸
确ꛏ》呋䒭霃雦䬄》䗎ꆀ呋ㅷ䎇倶⸈넞歏⾓鵳遤歏猌岤ⰆMS⽀⯋鵳遤餘靶唬崵㹊梡䘯鸟⤑䰦涸呋ㅷ
ⴔ區կ 

 
㕃2. DPiMS-2020(䊩)ծꂁ剣DPiMS-8060涸LCMS-8060(务)ծꂁ剣DPiMS-QT涸LCMS-9050(〸)⟉㐼㕃 

 

2. DPiMS㖈넞鸑ꆀ蝒吳癃叅⚥涸⠏⸷ 
2.1 ⴔ區鸟䏞䘯〳㹊梡넞鸑ꆀ癃鷥 
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DPiMS涸♧⚡儑衼⠏⸷僽Ⱖ匧䘯涸ⴔ區鸟䏞կ歋✵DPiMS⵸畮劢⢪欽巊湱ⴔ猌䪮助呋ㅷⴔ區傞ꢂ㣐䌴
綫瀊鸑䌢〫꨽0.3-3 min⽰〳模䧭♧⚡呋ㅷ㢴絆ⴔ涸ず傞唬崵կ鵯♧暵䚍⢪䖤DPiMSꬋ䌢鷓ざ欽✵넞鸑ꆀ
蝒吳癃叅㽍Ⱖ僽㖈꨽銳䘯鸟霉⠮㣐ꆀ蝒吳去靧❡暟涸䞔ⲃ♴կ 

2.2 抳併䏞넞鷓ざ汚ꆀ呋ㅷⴔ區 
DPiMSꅷ欽넞歏⾓ꛏ㼺猌㶩⻊䪮助猌㶩⻊佪桧넞⽰⢪㖈尵剣巊湱ⴔ猌涸䞔ⲃ♴⣜搬腊㢿⥂䭯鳅넞

涸ⴔ區身併䏞կ鵯⢪䖤DPiMS鷓ざ欽✵汚ꆀ呋ㅷ涸ⴔ區կ㼆✵⡛❡ꆀ涸㣔搬❡暟䧴獺剣去靧暟涸癃鷥DPiMS
涸⠏⸷㽍⚹僈儑կ 

2.3 暵䒗䚍䔂〳㢴絆ⴔ呋ㅷ涸ず傞ⴔ區 
DPiMS猌㶩⻊た涸去靧❡暟鵳Ⰶ餘靶⟉た呏研去靧暟餘ꆀ侨涸♶ず鵳遤癃鷥➢罜㼆⻊ざ暟鵳遤䘯鸟

涸㹁䚍㹁ꆀⴔ區կ姼鵂玐暵䒗䚍䔂〳ず傞鵳遤㢴⚡去靧暟絆ⴔ涸ず傞ⴔ區կ 
 

3. DPiMS欽✵㣔搬❡暟蔄蒀薗蒀稇䘯鸟癃叅爙⢾ 
雽㢴㣔搬❡暟㔔Ⱖ杝暵涸⻊㷖絕匬ㄤ儑衼涸蚋椚崞䚍㖈⼕蚋곭㚖Ⱘ剣ꅾ銳涸䎾欽⟟⧩կ⢾㥵랕蔄襧

Artemisia annua务䲿》涸ꫬ襧稇僽屛毫毷氬涸Ⱒꝶ蚋暟罜紤鞝勒⽼淼Taxus brevifolia务䲿》涸
稘勒ꃫⴭ僽♧猫넞佪涸䫒浓蚋暟կ搬罜⠛絡涸䲿》倰岁⣜饆✵嗃暟䧴⸓暟餴彂㶸㖈❡ꆀ剣ꣳծ欰❡ワ劍
Ɤծ䧭劥넞傱⟄⿺梠㞯䕧ㆇ㣐瘝꡼곿ꦼ⟄忘駈㣐錞垷⚰䎯꨽宠կ 

鸑鵂ざ䧭欰暟㷖䪮助灇瑕➃プ腊㢿㼜㣔搬❡暟涸欰暟ざ䧭㛇㔔瞭䒸Ⰶ僒✵㛆Ⱞㄤ䊨玐⻊涸㺋⚺絈脅
㥵㣐肃勍蝒ㄤꃝꂊꃋ嫢务䎇㼆㺋⚺絈脅鵳遤去靧䊨玐佖鸣⟄⠏⻊湡叻⻊ざ暟涸ざ䧭鸀䖈կ鵯♧瘻殜
♶➑腊㢿儑衼䲿넞㣔搬❡暟涸欰❡佪桧鵮腊꣭⡛欰❡䧭劥Ⲹ㼱㼆荈搬餴彂涸⣜饆⤛鵳〳䭯絯封㾝կ 

劥畎蒜ꅷ欽DPiMS崵㹁㣔搬❡暟蔄蒀薗蒀稇蔄蒀薗僽蔄蒀稇♸祪⟄祪薗ꝶ絕ざ罜䧭涸♧碫⻊ざ暟䎛
岌㶸㖈✵嗃暟涸蔄ծ卓㹊ծ藎ծ尺ㄤ呏㐼㸽涸絈脅巊务⢪Ⱖッ梡歋紤ծ稘紤ⵌⰞ瘝♶ず괃蒀կ蔄蒀薗僽碫
랕ꂼˋˋ⟄랕ꂼ呍⚹㛇炄涸♧碫暟餘䎾欽✵幡ꤑ⡤ⰻ荈歋㛇ծ㟞婤尺랕稇ծ䫒胅泿ծ䫒浓ծ䫒拧ծ䫈ⵖ腒
餘鵂孻⻊ㄤ過㼭匣ⳕ꧋ծ곫꣈祪㽶氻ծⲸ肍ծ⥂䫡錠⸂瘝կ 

㕃3务䊩㕃⚹蔄蒀薗蒀稇涸絕匬䒭⿺Ⱖⴔ㶩ꆀ⥌䜂〸㕃⚹鸑鵂DPiMS-8060ㄤLCMS-8060翫欽ꅷ꧋䖤
ⵌ涸蔄蒀薗餘靶㕃կ➢餘靶㕃务〳⟄幡兠㖑錜㻋ⵌ蔄蒀薗涸暵䖄猌㶩ⴔⵆ⚹449.1⵸⡤猌㶩ㄤ287.0烱
晙猌㶩կ鵯❈暵䖄猌㶩⚹蔄蒀薗涸㹁䚍㹁ꆀⴔ區䲿⣘✫〳ꬑ涸⣜研կ 

鸑鵂唬崵ㄤ烁雩鵯❈暵䖄猌㶩涸㶸㖈〳 ⟄ⲥ烁ⴼ倗呋ㅷ务僽やゎ剣蔄蒀薗կ鵳♧姿㖑㛇✵暵䖄猌㶩
涸⥌〿䔂䏞〳 ⟄㼆蔄蒀薗鵳遤㹁ꆀⴔ區➢罜霉⠮Ⱖゎꆀկ鵯♧倰岁腊㢿礵烁崵㹁蔄蒀薗涸崽䏞欽✵霉
⠮蝒吳佖鸣た涸蔄蒀薗欰❡腊⸂낉霆去靧䊨玐瘻殜涸剣佪䚍կ 

 
㕃3. 蔄蒀薗蒀稇絕匬䒭⿺餘靶㕃 
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痦 3 畎 〄ꃋ❡暟⿺勇餘㹁ꆀⴔ區 
 

ざ䧭欰暟㷖❡暟涸♧⚡儑衼暵挿僽㛇餘涸撑勇䚍㥵呋ㅷ务ゎ剣㣐ꆀ涸跗涯ծ呍ꃑծ腒餘ծ㢴祪瘝㣐ⴔ
㶩⟄⿺ぐ猫㼭ⴔ㶩去靧暟կ鵯❈去靧暟Ⱘ剣♶ず涸⻊㷖䚍餘ㄤ崽䏞薴㔵鵯⠔❡欰䖎䔂涸㛇餘佪䎾䕧ㆇ湡
叻⻊ざ暟涸㔐佐桧ծ身併䏞䧴鷥䭊䚍㔔姼꨽銳鷥䭊ざ鷓涸ⴔ區倰岁㼆❡暟鵳遤㹁ꆀⴔ區կ 

姼㢪㖈ざ䧭欰暟㷖❡暟涸欰❡鵂玐务勇餘涸䒸Ⰶ⛲僽♧⚡♶〳鼙⯝涸꡼곿կ嫱㥵⚹✫⥂霆蝒吳㖈
封ꃋ傞㢅✵葻㥩涸欰Ɤ朐䙖鸑䌢⠔㖈封ꃋ巊务幑⸈䫒欰稇ծ䫈蝒⵫瘝暟餘⚹✫䲿넞跗涯邍鴪佪桧〳 腊
⠔幑⸈崞䚍霶㼋暟餘㥵 IPTGկ鵯❈勇餘涸㶸㖈⠔䕧ㆇ❡暟涸餘ꆀ鵳罜䕧ㆇⰦ㖈㹊꣢䎾欽务涸䚍腊䨾
⟄꨽銳崵㹁勇餘涸婎殆ꆀ⡎⧩䖤岤䠑涸僽鵯❈勇餘涸ゎꆀ䖃䖃ꬋ䌢⡛ꦼ⟄鸑鵂⠛絡倰岁鵳遤ⲥ烁崵
㹁կ 

㼜蒀靶ⴔ猌ㄤ餘靶唬崵絕ざ腊㢿剣佪鍒Ɀ鵯❈꡼곿կ蒀靶涸넞佪ⴔ猌腊⸂腊㢿㼜呋ㅷ务涸ぐ碫暟餘
鵳遤ⴔ猌罜餘靶涸넞身併䏞ㄤ䫒䎁䪓腊⸂ⴭ烁⥂✫㼆⡛崽䏞湡叻❡暟涸ⲥ烁唬崵⽰⢪㖈ゎ剣撑勇胜兞
暟餘涸呋ㅷ务餘靶⛲腊䲿⣘ⲥ烁涸㹁ꆀ絕卓կⰨ⡤勻霹巊湱蒀靶LC䧴孞湱蒀靶GC〳⟄呏研♶
ず⻊ざ暟涸⻊㷖䚍餘㼜Ⱖⴔ猌Ⲹ㼱㛇餘佪䎾涸䎁䪓կꥥた餘靶MS鸑鵂礵烁涸餘ꆀⴔ區ㄤ烱晙猌㶩
唬崵腊㢿霋ⵆ䎇㹁ꆀ湡叻⻊ざ暟⽰⤑僽汚ꆀ紩ⵆ涸勇餘⛲腊㢿鄄唬崵ⵌկ姼㢪餘靶䪮助鵮〳⟄鸑鵂鷥
䭊导䎾港崵SRM䧴㢴导䎾港崵MRM垷䒭鵳♧姿䲿넞鷥䭊䚍ㄤ身併䏞烁⥂㼆湡叻⻊ざ暟涸暵䒗䚍唬
崵կ鵯猫翫欽䪮助♶➑鷓欽✵ざ䧭欰暟㷖❡暟涸㹁䚍ㄤ㹁ꆀⴔ區鵮腊㢿㖈䊨蒌⠏⻊ծ餘ꆀ䱽ⵖㄤ㸝Ⰼ䚍霉
⠮瘝倰꬗封䮦ꅾ銳⡲欽⚹ざ䧭欰暟㷖涸灇瑕ㄤ❡⚌⻊䲿⣘✫䔂剣⸂涸䪮助佅䭯կ 
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⢪欽孽㛇ꃑⴔ區⟉崵㹁ꅾ絆脸⾲跗涯⚥繿膯孽ꃑ涸ゎꆀ 

䶰 銳劥俒⿬罌 YY/T 1453-2016շ絆絉䊨玐⼕毫㐼唒❡ㅷ˺㘗脸⾲跗涯邍䖄倰岁ո涸湱Ⱒ勵⟝ㄤ銳宠
ꅷ欽䀙峸孽㛇ꃑⴔ區⟉ LC-16AAA 䒊用✫♧猫荈⸓叙た遥欰넞佪巊湱蒀靶岁崵㹁脸⾲跗涯务繿膯孽ꃑゎꆀ
涸ⴔ區倰岁կ㹊낉絕卓邍僈繿膯孽ꃑ㖈 5~100 µg/mL 崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞㖈
98.9~101.2%⛓ꢂկ礵㺙䏞㹊낉务10 µg/mL 叻ⲥ很巊⥂殆傞ꢂ RSD%⧩⚹ 0.15%油꬗獤 RSD%⧩⚹
0.77% կ霪倰岁务藟♲ꂼ叙た遥欰ㄤ呋ㅷ崵㹁⚹Ⰼ荈⸓模䧭絁䚍⢕ⴔ猌佪卓㥩〳⚹脸⾲跗涯务繿膯
孽ꃑ涸崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒脸⾲跗涯  叙た遥欰  繿膯孽ꃑ  ꛧ㘗 
 

䪮助暵挿 
 LC-16AAA 孽㛇ꃑⴔ區⟉絕ざꂁ㤛霚⵫⺫〳⟄㹊梡脸⾲跗涯宐鍒巊务繿膯孽ꃑ涸Ⰼ荈⸓叙た遥欰倰⤑䘯
䰦Ⲹ㼱➃⚹霴䊵 
 湱鳅✵叙⵸遥欰倰岁LC-16AAA 叙た遥欰岁㛇餘䎁䪓㼭կ 

 
脸⾲跗涯僽劼⡤务ゎꆀ剒⚪㺢涸絕匬跗涯䎛

岌㶸㖈✵絕綖絆絉务Ⱘ剣絶䭯絆絉䕎䙖ծ㟞䔂꯸
䚍ㄤ⤛鵳⥝撑涸⸆腊կ鵛䎃勻ꥥ满⼕㷖ㄤ⸆腊䚍
굹ㅷ瘝곭㚖涸䘯鸟封㾝脸⾲跗涯㖈䫒邝罈ծ絆絉
⥝撑瘝倰꬗涸䎾欽♶倗㟞Ɤ⚹忘駈䋑㖞㼆넞餘ꆀ
脸⾲跗涯涸꨽宠ꤑ⠛絡㣔搬䲿》䊨蒌㢪ざ䧭欰
暟㷖䪮助姻鷶姿䧭⚹脸⾲跗涯欰❡涸倝鸀䖈կ鸑鵂
䊨玐⻊䗎欰暟䧴絈脅䊨⾊ざ䧭脸⾲跗涯霪䪮助♶
➑腊㢿㹊梡勻彂〳䱽ծ寓群굥ꤗ⡛瘝⠏⸷鵮Ⱘ㢊
錞垷⻊ㄤ넞佪欰❡涸腊⸂䧭⚹脸⾲跗涯ⵖ㢊涸⴯
倝鍒Ɀ倰呩կ 

繿膯孽ꃑHydroxyproline僽脸⾲跗涯务暵剣
涸孽㛇ꃑⰦゎꆀ僽霉⟟脸⾲跗涯紱䏞ծ勻彂ㄤ䊨

蒌珘㹁䚍涸ꅾ銳䭷叻կ繿膯孽ꃑ涸㹁ꆀ唬崵⚹脸⾲
跗涯㖈⼕欽勞俱ㄤ굹ㅷ⥂⨴곭㚖涸餘ꆀ䱽ⵖ䲿⣘✫
猰㷖⣜研ず傞忘駈遤⚌岁錞銳宠կ鸑鵂礵ⲥ崵㹁
繿膯孽ꃑゎꆀ〳낉霆❡ㅷ餘ꆀծ港䱽欰❡䊨蒌
䎇⚹⠏⻊灇封崨玐䲿⣘䪮助佅䭯㼆䲿⼮脸⾲跗涯
❡ㅷ涸䋑㖞畊✰⸂Ⱘ剣ꅾ銳䠑⛐կ 

劥㹊낉⣜研YY/T 1453-2016շ絆絉䊨玐⼕毫㐼
唒❡ㅷ˺㘗脸⾲跗涯邍䖄倰岁ո叻ⲥꅷ欽넞佪巊
湱蒀靶岁HPLC㼆脸⾲跗涯宐鍒巊务繿膯孽ꃑ鵳
遤㹁ꆀⴔ區կ⠏⻊た涸倰岁Ⱘ剣ⴔ猌佪卓㥩ծ身併
䏞넞ծꅾ撑䚍⢕涸暵挿⚹脸⾲跗涯ⵖㅷ涸灇封♸
餘ꆀ䱽ⵖ䲿⣘✫〳ꬑ涸䪮助䩛媯կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸孽㛇ꃑⴔ區⟉ LC-16AAAꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A5R 
鳕   巊   岹 LC-16×3  荈 ⸓ 鵳 呋 㐼 SIL-16 

叙 庛 盲 CTO-16L 넞 庛 导 䎾 盲 CRB-40 
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렽 岙 ⽀ ⯋ DGU-10B ⴗ 矿 ꢎ FCV-11AL 
唬 崵 㐼 SPD-16 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.118 

1.2 ⴔ區勵⟝  
蒀  靶  叙 Shim-pack Amino-Na100×6.0 mm I.D.5μm 

SGLCP/NS228-18837-91 
䯲 孽 叙 Shim-pack ISC-30 /S0504 Na50×4.0 mm I.D. 

SGLCP/NS228-14206-91 
崨 ⸓ 湱 ꛧ㘗孽㛇ꃑ崨⸓湱霚⵫⺫崨⸓湱 A,B,C 
遥 欰 霚 ⵫ 藟♲ꂼ很巊 
崨     鸟 0.6 mL/min 遥 欰 巊 崨 鸟 0.2 mL/min 
叙 庛 60˫ 遥 欰 导 䎾 庛 䏞 130˫ 
鵳 呋 ⡤ 獤 20 μL 唬 崵 岚 Ɤ 440 nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞 0%峤膴玐䎸錛邍 1 

邍 1. 唑䏞峤膴玐䎸 
傞ꢂmin ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

9.00 岹 B.Conc 0 
13.00 岹 B.Conc 7 
17.20 岹 B.Conc 8 
17.21 岹 B.Conc 11 
20.80 岹 B.Conc 11 
20.81 岹 B.Conc 50 
22.00 岹 B.Conc 58 
22.01 岹 B.Conc 100 
28.80 岹 SV(Pump A) B 
29.30 岹 B.Conc 100 
29.31 岹 B.Conc 0 
33.00 岹 SV(Pump A) A 
35.00 岹 Total Flow 0.6 
36.50 岹 Total Flow 0.7 
43.30 岹 Total Flow 0.7 
44.00 岹 Total Flow 0.6 
48.00 䱽ⵖ㐼 Stop  

岤SV(PumpA)邍爙 A 岹很⵫ⴗ矿ꢎ⧩务鷥䭊 A ㄤ B 去邍♶ず涸崨⸓湱կ 

1.3 叻ⲥㅷ很巊♸霚呋涸ⵖ㢊  
繿膯孽ꃑ叻ⲥ⪰㢊巊ⲥ烁獦》繿膯孽ꃑ叻ⲥㅷ 1 mg欽崨⸓湱 A 很鍒䎇㹁㺂荛 1 mLꂁⵖ崽䏞⚹

1000 µg/mL 叻ⲥ⪰㢊巊կ 
繿膯孽ꃑ叻ⲥ很巊》鷓ꆀ繿膯孽ꃑ叻ⲥ⪰㢊巊欽崨⸓湱 A 鷶紩獺ꅺ⚹ 5ծ10ծ20ծ50 ㄤ 100 µg/mL

涸禹⴩叻ⲥ很巊կ 
呋ㅷⵖ㢊礵㺙獦㹁 SL403 呋ㅷ 1 mg荛宐鍒盗务⸈Ⰶ 6mol/L 渮ꃑ很巊ゎ 1.0%薅ꂛ1 mL
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㺙㼓✵ 105˫勵⟝♴宐鍒 24 㼭傞宆孞䮦䎁ꥥた㖈呋ㅷ宐鍒盗务⸈Ⰶ 2 mL 崨⸓湱 A 很鍒呋ㅷ䮷
虹幊⺣たエ》很巊鸑鵂 0.22 μm 宐禹鵂応㐼た鲮獴荛⟉㐼鵳呋櫕务⣘崵㹁欽կ

 

2絕卓♸雭雿 

2.1 叻ⲥㅷ蒀靶㕃 
叻ⲥㅷ很巊㕃靶錛㕃 1絕卓儑爙繿膯孽ꃑ油䕎姻䌢劢ⴀ梡䎁䪓油霹僈㖈劥㹊낉勵⟝♴⚁㾩䚍葻

㥩կ 

 
㕃 1. 繿膯孽ꃑ叻ⲥ很巊20 μg/mLㄤ瑟涯很⵫㕃靶 

2.2 絁䚍 
》禹⴩崽䏞叻ⲥㅷ很巊鵳呋⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用絁䚍吥ⲥ刼絁吥ⲥ

刼絁㥵㕃2䨾爙կ絕卓儑爙繿膯孽ꃑ㖈5~100 µg/mL崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵0.999ⲥ烁䏞㖈
98.9~101.2%⛓ꢂկ 
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㕃 2. 繿膯孽ꃑ吥ⲥ刼絁 

2.3 礵㺙䏞ⴔ區 
㼆 10 µg/mL 叻ⲥ很巊鵶絯鵳呋 6 妃罌㻋⟉㐼涸礵㺙䏞ꅾ〜蒀靶㕃㥵㕃 3 䨾爙Ⱖ务⥂殆傞ꢂ RSD

⧩⚹ 0.15%油꬗獤 RSD ⧩⚹ 0.77%⟉㐼礵㺙䏞葻㥩կ 

 
㕃 3. 叻ⲥ很巊ꅾ〜蒀靶㕃n=6 

2.4 呋ㅷⴔ區絕卓⿺㔐佐桧罌㻋 
》呋ㅷSL403䭽1.3蒜㢅椚鵳呋ⴔ區ぢ霪呋ㅷ务幑⸈10µg/mL涸繿膯孽ꃑ叻ⲥ很巊鵳遤㔐佐桧㹊

낉絕卓㥵㕃4ㄤ邍2䨾爙կ 

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

-10000

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

110000

120000

uV

数数6:2024821_系系系系系-STD-10ppm_009.lcd 检检检A Ch2:440nm
数数5:2024821_系系系系系-STD-10ppm_008.lcd 检检检A Ch2:440nm
数数4:2024821_系系系系系-STD-10ppm_007.lcd 检检检A Ch2:440nm
数数3:2024821_系系系系系-STD-10ppm_006.lcd 检检检A Ch2:440nm
数数2:2024821_系系系系系-STD-10ppm_005.lcd 检检检A Ch2:440nm
数数1:2024821_系系系系系-STD-10ppm_004.lcd 检检检A Ch2:440nm
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㕃4. 繿膯孽ꃑ叻ⲥ很巊10 μg/mLծSL403呋ㅷ⿺Ⱖ⸈叻た蒀靶㕃 

邍 2. 㔐佐桧崵㹁絕卓 

⻊ざ暟 
呋ㅷ劥䏀ゎꆀ 

µg/mL 
⸈叻崽䏞宐䎂

µg/mL 
⸈叻絕卓

µg/mL 
㔐佐桧% 

繿膯孽ꃑ 10.511 10.000 20.081 95.70 

 

3絕雿 
 劥俒ꅷ欽䀙峸孽㛇ꃑⴔ區⟉ LC-16AAA 䒊用✫♧猫Ⰼ荈⸓叙た遥欰넞佪巊湱蒀靶岁崵㹁脸⾲跗涯务繿

膯孽ꃑゎꆀ涸ⴔ區倰岁կ絕卓儑爙絁䚍ծ礵㺙䏞絕卓㖲忘駈湱Ⱒ崵㹁銳宠կ霪倰岁藟♲ꂼ叙た遥欰ㄤ呋ㅷ崵
㹁⚹Ⰼ荈⸓模䧭ⴔ猌佪卓㥩ծꅾ撑䚍⢕ծ絕卓ⲥ烁〳ꬑ鷓欽✵脸⾲跗涯呋ㅷ务繿膯孽ꃑ涸ゎꆀ崵㹁ⴔ區կ
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LC-MS/MS 岁崵㹁嫢✌⡛翸祪ゎꆀ 

䶰 銳 ⢪欽䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽禹絡䒊用✫崵㹁㮰䎓⯄ꂁ倰✌磋务 3 猫嫢✌⡛翸祪
ゎꆀ涸ⴔ區倰岁կ✌磋呋ㅷ絑很鍒ⵖ㢊たꅷ欽넞鸟猌䗱涸倰䒭⿡ꤑ腒肘馄応⿡ꤑ跗涯餘կ応巊务涸⡛翸
祪絑烕孲⻊ꛧ灶㗁㻑祪鵮⾲畮涸⼱綫ꄏ絕匬㼜 α ㄤ β 䒗㣢⡤鵮⾲䧭絕匬湱ず涸䒓梠絕匬ⱄ⢪欽㢴㶰瀖
㟯⻊焫蒀靶叙鵳遤ⴔ猌կꅷ欽餏猌㶩垷䒭鵳遤歏猌鸑鵂㢴导䎾港崵垷䒭㼆湡叻⻊ざ暟鵳遤崵㹁կ絕卓邍
僈⢪欽㢪叻岁㹁ꆀ絚ⵖ 2'-䀵豄祪㛇✌祪ծ✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪吥ⲥ刼絁絁䚍湱Ⱒ禹侨㖲㖈
0.999 ⟄副ぐ吥ⲥ挿ⲥ烁䏞㖈 96.2%~103.7%⛓ꢂ⚂礵㺙䏞ㄤ♶ず崽䏞宐䎂涸⸈叻㔐佐桧霚낉絕卓葻㥩կ 
 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶  㮰䎓⯄ꂁ倰✌磋  嫢✌⡛翸祪   
 

䪮助暵挿 
 ✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪⚹用⡤䒗匬⡤鸑鵂⠏⻊峤膴勵⟝䒗匬⡤蜦䖤鳅㥩ⴔ猌 
 嫢✌⡛翸祪絑䲿》ㄤ鵮⾲た湬䱹ⴔ區偽꨽遥欰⻊կ 

 
嫢✌僽倝欰⯄ⴀ欰た⚺銳굹暟勻彂, Ⱖゎ剣焫

宐⻊ざ暟ծ腒肘ծ跗涯餘ծ絶欰稇ծ瀤暟餘ծ腒肘ꃑ
ㄤ暋熬ꃑ瘝㢴猫蠒Ⱞ䧭ⴔկ灇瑕邍僈, 嫢✌⡛翸祪
(human milk oligosaccharides, HMOs)僽嫢✌务絩
✌祪⿺腒肘⛓た涸痦♲㣐⚺銳䧭ⴔկHMOs㖈嫢✌务
Ⱘ剣⤛鵳⿽娂勍蝒㹁婤佖㊤肃麤蝒䗎欰䙖ծ絶䭯
肃㾓ꥻծ䫻䫒氻⾲蝒䠭群ծ靈蒜⯝氋⿺牟絑封肫瘝
⸆腊㼆㮰䎓⯄涸⨴䐀䧭Ɤ饰满♶〳䙐錠涸⡲欽կ
鵛劍㕂㹻⽡欰⨴䐀㨼プ⠔䪠ⲥ✫㢴妴굹ㅷ幑⸈⵫
Ⱖ务⺫䭍✫⚙妴嫢✌⡛翸祪ⴔⵆ⚹2'-䀵豄祪㛇✌
祪ㄤ✌祪-N-倝㔋祪⚙罏涻〳䎾欽✵㮰䎓⯄ꂁ倰㥗
磋կ 

湡⵸嫢✌⡛翸祪涸唬崵倰岁⚺銳剣嬁絈盗歏

岷岁ծ넞佪巊湱蒀靶岁ծ猌㶩蒀靶岁ㄤ넞佪巊湱蒀
靶-⚮翫餘靶岁瘝կⰦ务嬁絈盗歏岷岁㼆ずⴔ䒗匬
⡤涸ⴔ猌䏞鳅䊵넞佪巊湱蒀靶岁♧菚䵨ꂁ稘㢪唬
崵㐼䧴蚃⯕唬崵㐼⡎歋✵嫢✌⡛翸祪稘㢪エ佐腊
⸂烯ծ蚃⯕䚍䊵꨽銳⯓鵳遤遥欰导䎾䩞腊鵳遤唬
崵罜猌㶩蒀靶岁ⴔ猌勵⟝撑勇⚂ⴔ猌絕卓ꅾ梡
䚍鳅䊵կ巊湱蒀靶-⚮翫餘靶岁LC-MS/MS唬崵嫢
✌⡛翸祪Ⱘ剣鷥䭊䚍㥩ծⲥ烁䏞넞涸⠏⸷⚂偽꨽
㼆呋ㅷ鵳遤遥欰⻊㢅椚կ 

劥俒㛇✵䀙峸馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘
靶翫欽䪮助鸑鵂⠏⻊ⴔ區勵⟝䒊用✫㮰䎓⯄ꂁ
倰✌磋务3猫嫢✌⡛翸祪涸崵㹁倰岁⣘湱Ⱒ唬崵➃
プ⿬罌⢪欽կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 LCMS-8045 ♲ꅾ㔋匧勍巊餘靶翫欽禹絡կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼  CBM-20A 膴 孞 劼  DGU-20A5R 
鳕 巊 岹  LC-20DXR×2 荈⸓鵳呋㐼 SIL-20AC 
叙 庛 盲  CTO-20AC 唬 崵 㐼  LCMS-8045  
蒀 靶 䊨 ⡲ 畀  LabSolutions Ver. 5.113   
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1.2 ⴔ區勵⟝ 

巊湱勵⟝
蒀  靶  叙 HypercarbTM150 mm×4.6 mm I.D., 5 μm 
崨  ⸓  湱 A 湱-5mM ⛩ꃑꜽ宐很巊 

B 湱-⛩臟/䒗⚋ꃫ/5mM ⛩ꃑꜽ宐很巊(75/20/5; v/v/v) 
崨     鸟 0.25 mL/min  
鵳 呋 ⡤ 獤 10 μL 
叙     庛 50˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 3%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

Time Module Command Value 

2.40 岹 B.Conc 8 
16.00 岹 B.Conc 13 
24.00 岹 B.Conc 13 
28.00 岹 B.Conc 100 
32.00 岹 B.Conc 100 
32.10 岹 B.Conc 3 
40.00 䱽ⵖ㐼 Stop  

 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI- 䱹 〡 庛 䏞 300˫ 
䱹 〡 歏 ⾓ 4.0 kV D L 庛 䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 宆孞 3.0 L/min ⸈ 掚 㗌 庛 䏞 400˫  
⸈ 掚 孞 崨 鸟 瑟孞 10 L/min 끸 殆 傞 ꢂ 30 ms 
䎁 斕 孞 崨 鸟 宆孞 10 L/min 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞 230 kPa M R M ⿬ 侨 錛邍2 

邍 2. 3 猫嫢✌⡛翸祪涸 MRM ꅷ꧋⿬侨 

No. ⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bais (V) CE(V) Q3 Pre Bais (V) 

1 2'-䀵豄祪㛇✌祪(2'-FL) 489.2 
205.0* 18 26 20 

89.0 24 33 14 

2 ✌祪-N-㔋祪(LNT) 708.2 
89.0* 16 49 16 
113.0 16 46 38 

3 ✌祪-N-倝㔋祪(LNnT) 708.2 
89.0* 16 49 16 
113.0 16 46 38 

岤*邍爙㹁ꆀ猌㶩㼆 

1.3 呋ㅷ⵸㢅椚倰岁 
1.3.1 霚巊涸ⵖ㢊 

獦》✌磋霚呋10.01 g荛200 mL䎁斕梯槴櫕务⸈Ⰶ紨100 g 庛宐45˫⯎ⴔ幊⺣たⲇ⽲荛㹔
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庛雵䔶⸈宐た涸很巊餘ꆀկ獦ꆀⵖ㢊た涸很巊0.1 g荛猌䗱盗务⸈Ⰶ100 μL宐嶴偒荛⯎ⴔ幊⺣կ 
1.3.2 䲿》 

㼜ⵖ㢊㥩涸霚巊㖈㹔庛勵⟝♴6 000 rpm 猌䗱20 minエ》副幡巊荛峇ⲙ涸馄応盗务կぢ⾲猌䗱盗务
⸈Ⰶ200 μL宐嶴偒꩎虹幊⺣ꅾ撑䲿》2妃կ㼜鄳剣ざ䎇た副幡巊涸馄応盗3000 rpm 猌䗱20 minկぢ
副盗务⸈Ⰶ400 μL宐3000 rpm 猌䗱20 min⥂殆䏀盗务応巊կ 
1.3.3 鵮⾲ 

㼜䨾䖤応巊Ⰼ鿈鲮獴荛5 mL 猌䗱盗ⰻ⸈Ⰶ500 μL烕孲⻊ꛧ很巊偒嶴䮷虹30 s幊⺣㹔庛导䎾30 
min嫦ꥬ5 min 䮷䶔20 sկ綕䢨⸈Ⰶ500 μL⛩ꃑ很巊㹔庛♴佞縨20 min嫦ꥬ5 min 䮷䶔20 s湬荛♶
ⱄ❡欰孞岙⚹姺կ鲮獴䨾剣很巊荛5 mL㺂ꆀ櫕务欽宐㹁㺂荛ⵠ䏞ⱄ絑0.22 µm䗎㶰応芘鵂応✵鵳呋㼭櫕
务䖉崵կ 

1.4 吥ⲥ刼絁涸ⵖ㢊 
⢪欽紱宐⡲很⵫ꂁⵖ禹⴩幊ざ叻ⲥ䊨⡲很巊Ⱘ⡤崽䏞宐䎂錛邍 3կ》劢幑⸈ HMOs ✌磋⡲⚹瑟涯㛇

餘ⵖ㢊瑟涯㛇餘很巊կⴔⵆ獴》禹⴩崽䏞涸幊ざ叻ⲥ䊨⡲很巊 100 μL 荛猌䗱盗务⸈Ⰶ 100 μL 瑟涯㛇餘
很巊嶴偒荛⯎ⴔ幊⺣կ䭽撑 1.3.2 ㄤ 1.3.3 㢅椚た⣘巊湱蒀靶-⚮翫餘靶崵㹁կ 

邍 3. 3 猫嫢✌⡛翸祪幊ざ叻ⲥ很巊禹⴩崽䏞(μg/mL) 

No. ⻊ざ暟ぜ獦 崽䏞宐䎂 1 崽䏞宐䎂 2 崽䏞宐䎂 3 崽䏞宐䎂 4 崽䏞宐䎂 5 
1 2'-FL 0.720  1.440  2.160  2.880  3.600  
2 LNT 0.195  0.390  0.584  0.779  0.974  
3 LNnT 0.179  0.358  0.537  0.716  0.895  

 

2絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃  

鸑鵂⠏⻊巊湱蒀靶唑䏞峤膴涸傞ꢂ玐䎸✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪ずⴔ䒗匬⡤蜦䖤✫鳅㥩ⴔ猌կ2'-
䀵豄祪㛇✌祪ծ✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪涸MRM蒀靶㕃錛㕃1կ 

 
2'-FL                           LNT                           LNnT 

㕃 1. 3 猫嫢✌⡛翸祪崽䏞宐䎂 1涸 MRM 蒀靶㕃 

2.2 絁䚍罌㻋 
㼜♶ず崽䏞宐䎂涸嫢✌⡛翸祪幊ざ叻ⲥ䊨⡲很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁⢪欽㢪叻岁㹁ꆀ絚

ⵖ吥ⲥ刼絁㥵㕃 2 䨾爙կ䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩絁䚍倰玐⿺湱Ⱒ禹侨錛邍 4կ 

7.62e4Q 489.20>205.00 (-)

RT (min)
17.5 20.0 22.5 25.0

0.37

%

100.00

5.35e3Q 708.20>113.00 (-)

RT (min)
20.0 22.5 25.0 27.5

0.00

%

46.54

4.77e3Q 708.20>113.00 (-)

RT (min)
20 22 24 26 28

0.00

%

100.00
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2'-FL                         LNT                         LNnT 

㕃 2. 3 猫嫢✌⡛翸祪吥ⲥ刼絁 
邍 4. 叻ⲥ刼絁⥌䜂 

No. ⻊ざ暟ぜ獦 絁䚍倰玐 湱Ⱒ禹侨 R ⲥ烁䏞薴㔵% 唬ⴀꣳ(μg/mL) 
1 2'-FL Y=1513655X-57094 0.9995 97.5~103.7 0.06 
2 LNT Y=163977X-3949 0.9999 99.2~100.5 0.06 
3 LNnT Y=522083X-2101 0.9990 96.2~103.1 0.03 

2.3 礵㺙䏞霚낉 
㼆餘䱽呋ㅷ很巊鵶絯崵㹁 6 妃罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍絕卓㥵邍 5 䨾爙կ絕

卓儑爙3 猫嫢✌⡛翸祪涸⥂殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵♶넞✵ 0.44%ㄤ 1.00%儑爙⟉㐼礵㺙䏞葻㥩կ 
邍 5a. 2'-FL ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓            邍 5b. LNT ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓 

     
                           邍 5c. LNnT ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍絕卓 

 

2.4 ⸈叻㔐佐桧霚낉 
》劢幑⸈ HMOs ✌磋⡲⚹瑟涯呋ㅷ⸈Ⰶ鷓ꆀ嫢✌⡛翸祪涸幊ざ叻ⲥ⪰㢊很巊⢪霚呋务 2'-FL 幑⸈崽

䏞ⴔⵆ⚹ 72.0 mg/100g ㄤ 144.0 mg/100gLNT 幑⸈崽䏞ⴔⵆ⚹ 19.5 mg/100g ㄤ 39.0 mg/100gLNnT
幑⸈崽䏞ⴔⵆ⚹ 17.9 mg/100g ㄤ 35.8 mg/100g䎂遤⨞ 3 口կ䭽撑 1.3.2 ㄤ 1.3.3 㢅椚た副劼ⴔ區崵㹁
3 猫嫢✌⡛翸祪涸幑⸈㔐佐桧ぐ⻊ざ暟涸䎂㖲⸈叻㔐佐桧絕卓㖈 98.6% ~ 102.9%⛓ꢂ錛邍 6կ 

 
 
 
 
 
 

Conc. (ug/ml)
0 1 2 3

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6
2'- FL
y = 1513655x - 57094.77
R² = 0.9990645    R = 0.9995322

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

Conc. (ug/ml)
0.0 0.5

Area

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

1.5e5
LNT
y = 163977.5x - 3949.648
R² = 0.9999360    R = 0.9999680

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

Conc. (ug/ml)
0.00 0.25 0.50 0.75

Area

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

LNnT
y = 522083.6x - 2101.574
R² = 0.9981581    R = 0.9990786

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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邍 6. 3 猫嫢✌⡛翸祪⸈叻㔐佐桧絕卓(n=3) 

No. ⻊ざ暟ぜ獦 幑⸈崽䏞(mg/100g) 䎂㖲㔐佐桧 

1 2'-FL 
72.0  99.4% 

144.0  102.7% 

2 LNT 
19.5  98.6% 
39.0  102.9% 

3 LNnT 
17.9  102.2% 

35.8  102.4% 

 

3絕雿 
劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉ㄤ♲ꅾ㔋匧勍餘靶⟉LCMS-8045翫欽禹絡䒊用✫崵㹁㮰䎓⯄ꂁ倰✌磋

务2'-䀵豄祪㛇✌祪ծ✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪ゎꆀ涸ⴔ區倰岁կ霪倰岁暵䒗䚍䔂ծ礵㺙䏞㥩ծ⚂崵ꆀ絕
卓ⲥ烁剣⸔✵㮰䎓⯄ꂁ倰✌磋⟱⚌㼆2'-䀵豄祪㛇✌祪ծ✌祪-N-㔋祪ㄤ✌祪-N-倝㔋祪鵳遤倝❡ㅷ䒓封♸餘
ꆀ䱽ⵖկ 
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LC-MS/MS 崵㹁㣐肃勍蝒〄ꃋ巊⚥ 3-繿㛇⚋ꄏ 
䶰 銳劥俒ꅷ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫㣐肃勍蝒〄ꃋ❡暟 3-繿㛇⚋ꄏ涸㹁ꆀⴔ區倰岁կ霪倰岁
⚥㖈 0.05~5 µg/mL 崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㖲㣐✵ 0.999ⲥ烁䏞⚹ 96.8~103.6%կ㹊꣢呋ㅷ⚥
唬ⴀ 3-繿㛇⚋ꄏ呏䰘唬ⴀ崽䏞㼆呋ㅷ鵳遤⸈叻㔐佐桧⚹ 90.5%կ㹊낉絕卓邍僈霪倰岁腊䘯鸟ⲥ烁
㹁ꆀⴔ區㣐肃勍蝒〄ꃋ❡暟 3-繿㛇⚋ꄏկ 

 

Ⱒꝶ霒㣐肃勍蝒  3-繿㛇⚋ꄏ  LC-MS/MS 
 

䪮助暵挿 
  3-繿㛇⚋ꄏ猌㶩⻊佪桧䊵㖈崨⸓湱⚥⛩ꃑた〳⟄䕎䧭珘㹁涸✳翸⡤⸈ㄤ猌㶩[2M+CH3COO]ˋ䧭⸆
䒊用✫ 3-繿㛇⚋ꄏ涸 LCMSMS 倰岁կ 
 〄ꃋ巊絆䧭㢕勇㛇餘䎁䪓⚚ꅾ絑鵂靈侮崨⸓湱唑䏞ㄤ獺ꅺ呋ㅷⲸ㼭〄ꃋ巊㛇餘㼆湡叻⻊ざ暟涸䎁
䪓㹊梡 3-繿㛇⚋ꄏ 90.5%㔐佐桧կ 

 
3-繿㛇⚋ꄏ僽♧猫Ⱘ剣ꅾ銳䊨⚌⟟⧩涸♲焫⻊

ざ暟㖈⻊䊨ծ⼕蚋ㄤ勞俱곭㚖⚥䎾欽䎛岌կ⡲⚹
ざ䧭1,3-⚋✳ꃫPDOծ⚋掜ꃑ⿺Ⱖ遥欰暟涸Ⱒ
ꝶ⵸⡤㸐㖈넞䚍腊翸ꂾ紦絶ծ嶃俱ծ很⵫⟄⿺欰
暟㛇㝕俱涸欰❡⚥〄䮦满♶〳剏➿涸⡲欽կ姼㢪
Ⱖ遥欰暟鵮〳欽✵蚋暟⚥ꢂ⡤ㄤ⸆腊䚍굹ㅷ幑⸈⵫
涸ⵖ㢊㾝梡ⴀ匧넞涸絑崸⟟⧩ㄤ䎾欽悶⸂կ 

湡⵸3-繿㛇⚋ꄏ涸ざ䧭鸀䖈⚺銳⺫䭍⻊㷖岁
ㄤ欰暟岁կ⻊㷖岁鸑䌢⟄⚋掜⚹⾲俱鸑鵂孻⻊⿿
䎾蜦䖤湡叻❡暟霪倰岁䊨蒌䧭擿⚂❡桧鳅넞⡎
㶸㖈㼆瀖⻊餴彂涸넞䏞⣜饆ծ腊署넞⟄⿺梠㞯寓厩
⚚ꅾ瘝꡼곿կ湱嫱⛓♴欰暟岁鸑鵂㛇㔔綘鳓䪮助
㼆㣐肃勍蝒瘝䗎欰暟鵳遤➿靧䊨玐佖鸣ⵄ欽〳ⱄ

欰⾲俱㥵欥屘䧴袕蟎祪㹊梡綁蒀ざ䧭㾝梡ⴀ儑衼
涸梠㞯对㥩䚍ㄤ〳䭯絯䚍⠏⸷կ搬罜歋✵䗎欰暟
➿靧緸絞涸㢕勇䚍湡叻❡暟〳腊㼆絈脅❡欰嫫
䚍➢罜ꣳⵖ❡ꆀկず傞Ⱒꝶꃍ㥵欥屘膴孲ꃍ
ㄤꄏ膴孲ꃍ涸崞䚍⠏⻊㼆✵䲿넞鲮⻊佪桧ㄤ烁⥂
⿿䎾곡ⵄ鵳遤荛Ⱒꅾ銳կ㔔姼港崵〄ꃋ巊⚥3-繿
㛇⚋ꄏ涸ゎꆀ㼆✵靈䱽➿靧緸絞ծ⠏⻊〄ꃋ鵂玐Ⱘ
剣ꅾ銳䠑⛐կ 

劥俒㛇✵LC-MS/MS䪮助䒊用✫㣐肃勍蝒〄ꃋ
巊⚥3-繿㛇⚋ꄏ涸㹁ꆀⴔ區倰岁霪倰岁Ⱘ剣䘯
鸟ծ抳併䏞넞涸暵挿腊㢿ⲥ烁崵㹁〄ꃋ巊⚥3-繿
㛇⚋ꄏ涸崽䏞⚹㣐肃勍蝒涸㛇㔔佖鸣⿺➿靧鸑騟
靈䱽䲿⣘✫ꅾ銳涸侨䰘佅䭯ㄤ䪮助⥂ꥻկ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

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

1.2 ⴔ區勵⟝  
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巊湱蒀靶勵⟝
蒀 靶 叙 C18 (150 mm x 2.1 mm I.D., 3 μm 
崨 ⸓ 湱 A 湱-15 mM ⛩ꃑ+10 mM ✳䧥腂宐很巊B 湱-歌ꃫ 
崨 鸟 0.3 mL/min  叙 庛 40˫ 
鵳 呋 ⡤ 獤 5 μL   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹ 0%傞ꢂ玐䎸錛邍 1կ 

邍 1. 崨⸓湱唑䏞峤膴玐䎸 

 
 
 
 
 
 
 
餘靶勵⟝ 

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

邍 2. MRM ⿬侨 

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

1 3-繿㛇⚋ꄏ 2134-29-4 207.0 > 99.1 34.0 25.0 8.0 

1.3 叻ⲥㅷꂁⵖ 
叻ⲥ⪰㢊巊ⲥ烁獦》叻ⲥㅷ 1 mg欽宐很鍒䎇㹁㺂荛 1 mLꂁⵖ崽䏞⚹ 1000 µg/mL 叻ⲥ⪰㢊巊կ 
叻ⲥ很巊》鷓ꆀ叻ⲥ⪰㢊巊欽宐鷶紩獺ꅺ崽䏞⚹0.05ծ0.1ծ0.2ծ0.5ծ1ծ2ծ5 µg/mL 

1.4 呋ㅷ⵸㢅椚 
㼜呋ㅷꅷ欽馄紱宐獺ꅺ 10 ⦔た♳劼ⴔ區կ 
 

2絕卓♸雭雿 
2.1 ⵸⡤猌㶩烁㹁 

3-繿㛇⚋ꄏⴔ㶩ꆀ⚹ 74 Daゎ繿㛇ㄤꄏ㛇匧䚍鳅烯㖈 ESI 猌㶩彂⚥鳅ꦼ猌㶩⻊կ鸑鵂 scan ⴔ
區➑㖈姻垷䒭♴䪪ⵌㆇ䎾鳅⡛涸⸈ꛧ油⡎⸈ꛧ油♶珘㹁⚂㖈 CID ⚥♶㺂僒❡欰✳紩烱晙猌㶩䨾⟄
鸑䌢♶鷥䭊⸈ꛧ油⡲⚹⵸⡤猌㶩կ鸑鵂㖈崨⸓湱⚥幑⸈⛩ꃑ餏垷䒭♴ꅷ꧋䖤ⵌ僈儑涸✳翸⡤⸈⛩ꃑ
[2M+CH3COO]涸暵䖄猌㶩油m/z ⚹ 207.1⚂⥌〿珘㹁կ 

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 0 

10.00 Pumps Pump B Conc. 10 
10.10 Pumps Pump B Conc. 90 
12.00 Pumps Pump B Conc. 90 
12.10 Pumps Pump B Conc. 10 
15.00 Controller Stop  
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㕃 1. 叻ⲥ很巊 Scan 垷䒭♴ꅷ꧋䖤ⵌ涸蒀靶㕃ㄤ餘靶㕃 

2.2 叻ⲥ很巊 MRM 㕃 
鸑鵂鲱⟝荈⸓⠏⻊䖤ⵌ湡叻⻊ざ暟涸剒⢕ MRM ⿬侨ꅷ꧋叻ⲥ很巊 MRM 㕃㥵㕃 2 䨾爙կ 

 
㕃 2. 叻ⲥ很巊 MRM 㕃崽䏞0.1 µg/mL 

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

絁㥵㕃 3 䨾爙絁䚍湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞⚹ 96.8~103.6%կ 

   
㕃 3. 吥ⲥ刼絁㕃 

2.4 呋ㅷ崵㹁⿺⸈叻㹊낉絕卓 
䭽撑 1.4 务呋ㅷ⵸㢅椚倰岁㼆㣐肃勍蝒封ꃋ巊鵳遤㢅椚副劼ⴔ區կ封ꃋ巊䧭ⴔ撑勇僒㼆湡叻⻊ざ

暟涸㹁ꆀⴔ區鸣䧭䎁䪓䕧ㆇⰦゎꆀ崵㹁涸ⲥ烁䚍կ⚹鍒Ɀ鵯♧꡼곿鸑鵂㖈崨⸓湱务幑⸈✳䧥腂䎇⠏

7.68e2Q 207.00>99.10 (-)

2 4 6

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

5.0e2

6.0e2

7.0e2
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⻊巊湱峤膴唑䏞䲿넞湡叻⻊ざ暟㖈蒀靶叙副涸⥂殆䧭⸆⿡ꤑ✫㛇餘涸䎁䪓կ絑鵂倰岁⠏⻊剒絊呋ㅷ
⸈叻㔐佐桧⚹ 90.5%կ呋ㅷ⿺⸈叻很巊蒀靶㕃錛㕃 4崽䏞絕卓錛邍 3կ 

   
㕃 4. 呋ㅷ䊩⿺⸈叻很巊〸蒀靶㕃 

邍 3.呋ㅷ崽䏞⿺⸈叻㔐佐桧絕卓 

⻊ざ暟ぜ 
呋ㅷ务崽䏞
µg/mL 

⸈叻ꆀ
µg/mL 

⸈叻た崽䏞
µg/mL 

㔐佐桧 

3-繿㛇⚋ꄏ 0.58 1.0 1.43 90.5% 

 

3絕雿 
劥俒鸑鵂♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫㣐肃勍蝒封ꃋ巊务3-繿㛇⚋ꄏ涸㹁ꆀⴔ區倰岁姼倰岁ⴔ區鸟

䏞䘯ծ身併䏞넞ծ〳 ⲥ烁崵㹁封ꃋ巊务3-繿㛇⚋ꄏ涸崽䏞⚹㣐肃勍蝒涸㛇㔔佖鸣⿺去靧鸑騟靈䱽䲿⣘✫佅
䭯կ 

4.75e2Q 207.00>99.10 (-)

2 4 6

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

2.00e3Q 207.00>99.10 (-)

2 4 6

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3
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넞佪巊湱蒀靶岁崵㹁稘勒ꃫゎꆀ 

䶰 銳劥俒䒊用✫넞佪巊湱蒀靶⟉ⴔ區蚋暟嶃㽻椕㓭䲿》巊务稘勒ꃫ涸ⴔ區倰岁կ絕卓邍僈⟉㐼㹁ꆀ
ꣳ⡛✵ 0.02 μg/mL; 10.01-200.12 μg/mL 崽䏞薴㔵ⰻ吥ⲥ刼絁絁䚍葻㥩湱Ⱒ禹侨⚹ 0.9999100.99 
μg/mL 叻呋鵶絯 6 ꛏ崵霚絕卓儑爙稘勒ꃫ⥂殆傞ꢂㄤ油꬗獤 RSD ⧩ⴔⵆ♶넞✵ 0.14%ㄤ 0.10%⟉㐼
礵㺙䏞葻㥩蚋暟嶃㽻椕㓭䲿》巊呋ㅷ⸈叻50 μg/mL 稘勒ꃫ䎂遤崵㹁♲妃䎂㖲㔐佐桧⚹ 105.1%
湱㼆叻ⲥ⨊䊵⚹ 3.04%㔐佐桧葻㥩կ霪倰岁䘯鸟皍⽀身併䏞넞ꅾ撑䚍ㄤ㔐佐桧㥩鷓ざ蚋暟嶃㽻椕
㓭䲿》巊务稘勒ꃫゎꆀ涸唬崵կ 
 

Ⱒꝶ霒 넞佪巊湱蒀靶⟉ 蚋暟嶃㽻椕㓭䲿》巊 稘勒ꃫ 
 

稘勒ꃫ(Taxol)僽➢瀊尺紤鞝勒⽼淼务䲿》涸♧
碫剣䫒浓䫒胅泿崞䚍涸✳蠂欰暟焦碫㣔搬❡暟, ⴔ
㶩䒭⚹ C47H51NO14կ䗎盗ㄤ䗎盗跗涯㖈絶䭯姻䌢絈
脅䕎䙖ծ剣⚏ⴔ鄬鵂玐务群蒀⡤涸獴⸓瘝倰꬗Ⱘ剣
ꅾ銳㖑⡙կ稘勒ꃫ僽껷⚡鄄封梡⡲欽✵溫呍絈脅䗎
盗ㄤ䗎盗禹絡罜封䮦䫒胅泿⡲欽涸蚋暟կⰦ杝暵涸
瑟ꢂ絕匬〳⟄暵䒗䚍涸♸β-䗎盗跗涯絕ざ⤛䗎盗
跗涯鄳ꂁ䧭䗎盗䎇⢪⛓珘㹁➢罜䫈ⵖ絈脅务霽㥵
鵘⸓ㄤⴔ屲瘝⣜饆䗎盗跗涯涸鵂玐꣖倗絈脅涸剣
⚏ⴔ鄬⢪⛓⨢姺✵ G2 儻劍ㄤ M 劍կ湡⵸稘勒ꃫ
僽⚰䎯副屛毫✌艑浓ծ⽴䊤浓ծꬋ㼭絈脅肽浓瘝涸

䎛靶䫒胅泿蚋暟毫佪儑衼կ稘勒ꃫ歋✵Ⱖ倝곽撑
勇涸⻊㷖絕匬ծ䎛岌罜儑衼涸欰暟崞䚍ծⰌ倝杝暵
涸⡲欽劼ⵖծ㣼緃涸荈搬餴彂⢪Ⱖ「ⵌ✫嗃暟㷖㹻ծ
⻊㷖㹻ծ蚋椚㷖㹻ծⴔ㶩欰暟㷖㹻涸匧㣐ꫬ滸կ傞
荛➚傈➠搬僽剒㥩涸欽✵屛毫浓氿涸㣔搬蚋暟⛓
♧կ 

넞佪巊湱蒀靶⟉僽唬崵稘勒ꃫゎꆀ涸䌢欽唬崵
䩛媯劥俒䒊用✫넞佪巊湱蒀靶⟉ⴔ區稘勒ꃫ涸ⴔ
區倰岁կ霪倰岁䘯鸟皍⽀身併䏞넞ꅾ撑䚍㥩鷓
ざ稘勒ꃫゎꆀ涸唬崵կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 Nexera Bio 넞佪巊湱蒀靶⟉禹絡ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 荈 ⸓ 鵳 呋 㐼 SIL-20ACXR 

叙 庛 盲 CTO-20A  鳕 巊 岹 LC-20ADXR ×2 

膴 孞 劼 DGU-20A 5R 稘 㢪 唬 崵 㐼 SPD-20A 

蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 6.102   

1.2 ⴔ區勵⟝ 
蒀   靶   叙 ACE3 C18 DV19-2674,(150 mm × 4.6 mm , 5 μm) 

崨  ⸓  湱 A 5 mM 熧ꃑ✳孲ꛧ很巊 (pH=3.5)  

崨  ⸓  湱 B ⛩臟 

崨       鸟 1.0 mL/min 叙     庛 40˫ 
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鵳  呋  ⡤ 獤 10 µL 唬 崵 岚 Ɤ 227 nm 

峤  膴  倰 䒭 瘝䏞峤膴崨⸓湱 A : 崨⸓湱 B=4 : 6ⴔ區傞ꢂ 12 min 

1.3 呋ㅷ㢅椚 
獴》蚋暟嶃㽻椕㓭䲿》巊 0.5 mL縨✵ 5 mL ꆀ櫕务⸈Ⰶⴲ映嫱⢾崨⸓湱鵳遤獺ꅺ鵂応ծ幊⺣た副

呋կ 

1.4 叻ⲥ很巊涸ⵖ㢊  
稘勒ꃫ叻ⲥ禹⴩䊨⡲巊獴》♧㹁ꆀ涸叻ⲥ务ꢂ巊欽崨⸓湱很巊崨⸓湱 A : 崨⸓湱 B=4 : 6獺ꅺ㹁

㺂ꂁ縨䧭崽䏞ⴔⵆ⚹ 10 μg/mLծ20 μg/mLծ50 μg/mLծ100 μg/mLծ200 μg/mL 涸叻ⲥ禹⴩䊨⡲很
巊կ 

 

3絕卓♸雭雿 

3.1 叻ⲥ很巊蒀靶㕃♸㹁ꆀꣳ 
㹁ꆀꣳ 10 μg/mL 稘勒ꃫ叻ⲥ很巊蒀靶㕃㥵㕃 1 䨾爙ず瑟涯嫱鳅ⴀ油⡙縨劢剣䎁䪓կ 

 
㕃 1. 10 μg/mL 稘邓ꃫ叻ⲥ很巊ㄤ瑟涯很⵫蒀靶㕃 

3.2 吥ⲥ刼絁 
㥵㕃 2 䨾爙稘勒ꃫ叻ⲥ蚋暟嶃㽻椕㓭䲿》巊㖈 10.01-200.12 μg/mL 涸崽䏞薴㔵ⰻ㢪叻岁吥ⲥ刼絁

絁䚍葻㥩կⰦ务絁䚍倰玐⚹ Y=10465.0X+16610絁䚍湱Ⱒ禹侨 R ⚹ 0.9999կկⲥ烁䏞㖈 98.9%~101.2%⛓
ꢂկ㼜吥ⲥ刼絁剒⡛挿 10.01 μg/mL 崽䏞叻ⲥ䊨⡲巊䭽 1.2 务涸ⴔ區勵⟝♴鵳遤崵㹁鸑鵂 LabSolutions 
Ver. 6.102 鲱⟝雦皾⥌㐾嫱 (ꅷ欽 ASTM 雦皾倰䒭)雦皾䖤ⵌ唬ⴀꣳㄤ㹁ꆀꣳⴔⵆ⚹ 0.05 μg/mL ㄤ 0.16 
μg/mLկ 

0.0 2.5 5.0 7.5 10.0 min

0

5000

10000

15000

20000

25000

30000

uV

数数2:Blank-1.lcd Detector A:227nm
数数1:L1.lcd Detector A:227nm
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㕃 2. 稘勒ꃫ很巊吥ⲥ刼絁 

3.3 礵㺙䏞 
》 100.99 μg/mL 稘勒ꃫ叻ⲥ蚋暟嶃㽻椕㓭䲿》巊ꅾ撑鵳呋 6 妃罌㻋⥂殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍㥵

絕卓㥵邍 1 䨾爙絕卓儑爙稘勒ꃫ⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ⚹ 0.20%0.22%邍僈⟉㐼礵
㺙䏞葻㥩կ 

邍 1. ⥂殆傞ꢂㄤ油꬗獤ꅾ撑䚍 

No. 
稘勒ꃫ 

⥂殆傞ꢂmin RSD(%) 油꬗獤 RSD(%) 

1 3.948 

0.14 

150729 

0.10 

2 3.952 150761 

3 3.950 150603 

4 3.947 150324 

5 3.938 150251 

6 3.941 149927 

3.4 ⸈叻㔐佐桧 
》蚋暟嶃㽻椕㓭䲿》巊呋ㅷ幑⸈ 20 μg/mL 稘勒ꃫ叻ⲥ暟餘䎂遤崵㹁♲妃崵䖤䎂㖲㔐佐桧⚹

105.1%湱㼆叻ⲥ⨊䊵⚹ 3.04%㔐佐桧葻㥩կ 
邍 2. ⸈叻㔐佐桧絕卓 

No. 
稘勒ꃫ 

呋ㅷ崽䏞 
μg/mL 

⸈叻崽䏞 
μg/mL 

⥂殆傞ꢂ
min 

㹊崵崽䏞 
μg/mL 

㔐佐桧 
% 

䎂㖲㔐
佐桧% 

RSD(%) 

1 

3.68 20.00 

3.946 24.14 102.3 

105.1 3.04 2 3.951 25.39 108.6 

3 3.947 24.54 104.3 

3.5 呋ㅷⴔ區 
㼜䨾䒊用涸倰岁欽✵㹊꣢呋ㅷⴔ區10 䪠蚋暟嶃㽻椕㓭䲿》巊㢅椚たぐ荈鵳呋ⴔ區Ⱖ蒀靶㕃ㄤ崵㹁

絕卓ⴔⵆ㥵㕃 3 ㄤ邍 3 䨾爙կ 

0.0 25.0 50.0 75.0 100.0 125.0 浓浓
0

250000

500000

750000

1000000

1250000

1500000

面面
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㕃3. 10䪠呋ㅷ蚋暟嶃㽻椕㓭䲿》巊蒀靶㕃 
邍3. 蚋暟嶃㽻椕㓭䲿》巊务稘勒ꃫゎꆀ 

呋ㅷ No. 獴》ꆀmL 㹁㺂⡤獤mL 唬崵崽䏞(μg/mL) 呋ㅷゎꆀμg/g 

1 0.5 5 60.36 503.00 

2 0.5 5 56.18 468.17 

3 0.5 5 58.62 488.50 

4 0.5 5 54.77 456.42 

5 0.5 5 3.68 30.67 

6 0.5 5 3.00 25.00 

7 0.5 5 3.32 27.67 

8 0.5 5 3.38 28.17 

9 0.5 5 2.93 24.42 

10 0.5 5 10.82 90.17 

 

4絕雿 
 劥俒ꅷ欽䀙峸넞佪巊湱蒀靶⟉䒊用✫蚋暟嶃㽻椕㓭䲿》巊务稘勒ꃫ涸ⴔ區倰岁霪倰岁䘯鸟皍⽀身

併䏞넞絁䚍ծꅾ撑䚍⸈叻㔐佐桧葻㥩կ䎇⢪欽霪倰岁㼆10䪠呋ㅷ鵳遤ゎꆀ唬崵կ㹊낉邍僈霪倰岁忘駈
鷓ざ蚋暟嶃㽻椕㓭务稘勒ꃫゎꆀ涸唬崵կ 
  

0.0 2.5 5.0 7.5 10.0 min

0

50000

100000

150000

200000

250000

300000

350000

uV
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LCMSMS 唬崵ꅾ絆脸⾲跗涯⚥孽蔮銯卌䫒欰稇婎殆 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉唬崵ꅾ絆脸⾲跗涯务孽蔮銯卌䫒欰稇婎殆涸倰岁կ
呋ㅷ絑⛩臟小巤跗涯猌䗱応鵂た副劼ⴔ區կꅷ欽㢪叻岁㹁ꆀ㖈 0.05~100 ng/mL 薴㔵ⰻ湱Ⱒ禹侨㣐✵
0.9999կ♲⚡崽䏞♴⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵RSDⴔⵆ㖈 0.05~0.15 %ㄤ 0.97~4.26 %⛓ꢂկ霪
倰岁身併〳ꬑ孽蔮銯卌㹁ꆀꣳ⚹ 0.05 ng/mL♲⚡崽䏞呋ㅷ⸈叻㔐佐桧㖈 95.9~100.4%⛓ꢂ嫦⚡崽䏞
䎂遤㢅椚♲妃崵霚絕卓涸 RSD 㖈 1.11~4.73%⛓ꢂ〳 ⚹ꅾ絆脸⾲跗涯务孽蔮銯卌䫒欰稇婎殆崵㹁䲿⣘⿬
罌կ 
 

Ⱒꝶ霒ꅾ絆脸⾲跗涯  孽蔮銯卌  䫒欰稇婎殆  ♲ꅾ㔋匧勍巊餘翫欽⟉ 
 
ꅾ絆脸⾲跗涯僽䭷ꅷ欽ꅾ絆 DNA 䪮助㼆綘瀦

䨾꨽➃脸⾲跗涯餘涸㛇㔔鵳遤麰⠛乼⡲ㄤ䧴⥝
껑ⵄ欽餘磜䧴氻嫫鲿⡤㼜湡涸㛇㔔䌄Ⰶ鷓䔲涸㺋
⚺絈脅絈蝒ծꃋ嫢䧴Ⱖ㸐溫呍絈脅瘝务邍鴪䎇
缺霖䧭脸⾲跗涯䧴碫⡃脸⾲跗涯涸㢴胂絑鵂䲿》
ㄤ紱⻊瘝姿낢ⵖ㢊罜䧭կ 

ꅾ絆➃彂脸⾲跗涯Ⱘ剣♸➃⡤脸⾲跗涯湱ず涸
孽㛇ꃑ䎸⴩ㄤ珘㔿涸♲轠偒絕匬ず傞㖈姼㛇炄副
鵳遤⠏⻊䲿넞✫❵宐䚍ㄤ崞䚍Ⱘ剣❵宐䚍㥩ծ
㸝Ⰼ䚍넞ծ珘㹁䚍넞ծ劼唒䔂䏞ㄤ絈脅磨꣡崞䚍넞
瘝⠏挿㖈欰暟⼕欽勞俱ծ繠㺂⻊㥿ㅷծ굹ㅷ⥂⨴
瘝곭㚖剣满䎛㣐涸䎾欽⵸兞կ  

ꅾ絆➃彂脸⾲跗涯涸欰❡♧菚ꅷ欽欰暟封ꃋ涸
倰䒭罜霪鵂玐务⠔⢪欽ⵌ孽蔮銯卌瘝䫒欰稇勻⥂
䭯㺋⚺絈脅㛆Ⱞ傞葻㥩涸欰Ɤ朐䙖կ歋✵㖈㛆Ⱞ鵂
玐务⢪欽✫孽蔮銯卌佦꨽銳㼆ꅾ絆脸⾲跗涯絊❡
ㅷ务孽蔮銯卌婎殆ꆀ鵳遤唬崵ㄤ港䱽⟄⥂霆❡ㅷ
㸝Ⰼ䚍կ 

劥俒䒊用✫♧猫ꅷ欽♲ꅾ㔋匧勍巊餘翫欽⟉唬
崵ꅾ絆脸⾲跗涯务孽蔮銯卌䫒欰稇婎殆ꆀ涸ⴔ區倰
岁կ呋ㅷ絑⛩臟小巤跗涯た湬䱹鵳呋ⴔ區⵸㢅椚
皍⽀ծⴔ區鸟䏞䘯ծ身併䏞넞〳⣘湱Ⱒ唬崵➃プ
⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կ 
Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴  孞  劼 DGU-20A5 
鳕   巊   岹 LC-30AD×2 荈⸓鵳呋㐼 SIL-30AC 
叙   庛   盲 CTO-20AC 餘  靶  ⟉ LCMS-8050 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.99   

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shimadzu Shim-pack Velox SP-C18 100 mm x 2.1 mm I.D., 1.8 μm 

P/N: 227-32001-03䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
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崨  ⸓  湱 A-0.1%歌ꃑ宐很巊B-⛩臟 
崨     鸟 0.4 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 1 µL 峤  ꛏ  倰 䒭 ⰻ㢪㠗ず傞幡峤 

峤ꛏ巊 R1&R3 
歌ꃫ/⛩臟/䒗⚋ꃫ/宐
=1/1/1/1v/v,ゎ0.5%歌ꃑ 

峤 ꛏ 巊 R0 歌ꃫ/宐=1/1v/v 

峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹5 %傞ꢂ玐䎸錛邍1կ 
邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.00 Pumps Pump B Conc. 30 

2.50 Pumps Pump B Conc. 90 

4.50 Pumps Pump B Conc. 90 

4.51 Pumps Pump B Conc. 5 

7.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI姻猌㶩垷䒭  ⸈ 掚 孞 崨 鸟 10 L/min 
꨺ ⻊ 孞 崨 鸟 3 L/min 䎁 斕 孞 崨 鸟 10 L/min 
⸈掚垷㗌庛䏞 400 ˫ 焥 中 孞 孿孞 270 kPa 
䱹 〡 庛 䏞 300 ˫ 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
D L 庛 䏞 250 ˫ M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

No. 务俒ぜ獦 薉俒ぜ獦 CAS# 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

1 孽蔮銯卌 Ampicillin 69-53-4 350.05 
106.10* -10.0 -20.0 -21.0 
192.05 -10.0  -15.0  -13.0 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥ很巊ⵖ㢊 
⟄ 80%⛩臟宐ꂁⵖ叻ⲥ餞㢊巊500 µg/mL⟄ 80%⛩臟宐鷶紩獺ꅺ⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1ծ2ծ

5ծ10ծ20ծ50 ㄤ 100 ng/mL Ⱏ 11 ⚡叻ⲥ禹⴩䊨⡲很巊䖉崵կ 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獦》ꅾ絆脸⾲跗涯㔿⡤呋ㅷ⸈Ⰶ馄紱宐很鍒模Ⰼꂁⵖ⚹1 mg/mL涸呋ㅷ很巊կ》100 µL呋ㅷ很

巊⸈Ⰶ400 µL⛩臟嶴偒幊⺣14000 rpm 猌䗱5 min副劼ⴔ區կ 

 

2絕卓♸雭雿 
2.1 ⚁㾩䚍 

很⵫瑟涯♸叻ⲥ很巊 MRM ꅾ〜靶㕃儑爙湡叻油⥂殆傞ꢂ㢅劢錛僈儑䎁䪓կ 
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㕃 1. 很⵫瑟涯aㄤ叻ⲥ很巊b0.1 ng/mLMRM ꅾ〜蒀靶㕃 

2.2 絁䚍Ⱒ禹 
䭽撑1.3ꂁⵖ11⚡♶ず崽䏞涸叻ⲥ禹⴩很巊䭽撑1.2务涸ⴔ區勵⟝鵳遤崵㹁կ⟄油꬗獤⚹紷㗂叻⟄崽

䏞⚹埇㗂叻㢪叻岁絚ⵖ叻ⲥ刼絁կぐ⻊ざ暟叻ⲥ刼絁錛㕃2絁䚍倰玐ծ湱Ⱒ禹侨ㄤ㹁ꆀꣳ錛邍3կ 

 
㕃2. 叻ⲥ刼絁 

邍 3. 絁䚍Ⱒ禹ㄤ㹁ꆀꣳ勉ꅾ1/C 

ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵
(ng/mL) 

ⲥ烁䏞(%) 湱Ⱒ禹侨 r 
㹁ꆀꣳ 

(ng/mL) 
㹁ꆀꣳ 

S/N 

孽蔮銯卌 Y=16155.72X+56.4206 0.05~100 87.9~105.1 0.9999 0.05 41.77 

2.3 礵㺙䏞㹊낉 
㼆♲⚡崽䏞涸叻ⲥ很巊鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸礵㺙䏞絕卓㥵邍 4 䨾

爙կ♲⚡崽䏞叻ⲥㅷ涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.05~0.15 %ㄤ 0.97~4.26 %⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4. 礵㺙䏞絕卓 (n=6) 

ぜ獦 
RSD% (0.2 ng/mL) RSD% (2 ng/mL) RSD% (20 ng/mL) 

R.T. Area R.T. Area R.T. Area 
孽蔮銯卌 0.15 4.26 0.05 2.48 0.11 0.97 

2.4 ⸈叻㔐佐㹊낉 
⢪欽劥倰岁唬崵✫⚙口ꅾ絆脸⾲跗涯呋ㅷ㖈꣊䚍呋ㅷ务幑⸈叻ⲥ很巊ꂁⵖ⚹♲⚡♶ず崽䏞涸⸈叻呋

ㅷ嫦⚡崽䏞䎂遤ⵖ㢊♲口䭽撑 1.4 㢅椚た副劼ⴔ區呋ㅷ MRM 靶㕃錛㕃 3呋ㅷ唬崵絕卓ㄤ⸈叻㔐佐
絕卓錛邍 5կ♲⚡崽䏞⸈叻㔐佐桧㖈 95.9~100.4%⛓ꢂ崵霚絕卓涸 RSD 㖈 1.11~4.73%⛓ꢂ倰岁〳ꬑկ 

 

 

6.03e2Q 350.05>106.10 (+)

STD-0.1-01  
bk-001  

RT=2.231

1.5 2.0 2.5 3.0
0.00

%

100.00

Conc. (ppb)
0 20 40 60 80 100

Area

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6
氨苄西林
y = 16155.72x + 56.42065
R² = 0.9998123    R = 0.9999061

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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邍 5. 呋ㅷ⸈叻㔐佐桧n=3 

⻊ざ暟ぜ獦 
呋ㅷ 1 ゎꆀ 

μg/g 
呋ㅷ 2 ゎꆀ 

μg/g 
1 μg/g 10 μg/g 100 μg/g 

㔐佐桧/% RSD/% 㔐佐桧/% RSD/% 㔐佐桧/% RSD/% 
孽蔮銯卌 N.D. 0.325 96.5 4.73 100.4 2.76 95.9 1.11 

岤N.D.邍爙劢唬ⴀկ 

 
㕃 3. 呋ㅷ 2 MRM 靶㕃 

2.5 婎殆罌㻋 
넞崽䏞叻ⲥ呋ㅷ100 ng/mLⴔ區模䧭た鵳呋ⴔ區很⵫瑟涯ⴔ區絕卓♸㹁ꆀ♴ꣳ0.05 ng/mL

嫱㼆婎殆罌㻋絕卓邍僈孽蔮銯卌唬崵鸑麤务偽䎁䪓կ 

 
㕃 4. 婎殆罌㻋很⵫瑟涯aㄤ㹁ꆀ♴ꣳb0.05 ng/mLMRM ꅾ〜㕃 

 

3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050 崵㹁ꅾ絆脸⾲跗涯务孽蔮銯卌䫒欰稇婎殆

涸倰岁կ劥倰岁务涸ꅾ絆脸⾲跗涯⚺銳䭷➃涸脸⾲跗涯㛇㔔ꅾ絆❡暟㛇✵ꬋ➃脸⾲跗涯㛇㔔涸ꅾ絆脸⾲跗
涯䧴碫脸⾲跗涯❡暟务孽蔮銯卌䫒欰稇婎殆ꆀ唬崵⛲〳⿬罌劥倰岁鵳遤կ劥倰岁䘯鸟ծ身併ծⲥ烁鷓欽✵
ꅾ絆脸⾲跗涯❡ㅷ务孽蔮銯卌䫒欰稇婎殆涸唬崵ㄤ港䱽կ 
  

4.18e2Q 350.05>106.10 (+)
RT=2.242

RT (min)
1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

0.00

%

100.00

3.20e2Q 350.05>106.10 (+)

STD-0.05-01
Carryover-01

RT=2.235

1.5 2.0 2.5 3.0
0.00

%

100.00
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LC-MS/MS 岁㹁ꆀⴔ區〄ꃋ欰❡涸㻑祪⚥ IPTG 婎殆 

䶰 銳劥俒ꅷ欽䀙峸넞佪巊湱蒀靶翫ざ♲ꅾ㔋匧勍餘靶䒊用✫崵㹁鸑鵂封ꃋ欰❡涸㻑祪务 IPTG ゎꆀ涸
倰岁կ霪倰岁务IPTG 㖈 0.5~100 ng/mL 薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨⚹ 0.9998ぐ吥ⲥ挿ⲥ烁䏞㖈 95.1~106.1%
⛓ꢂկ礵㺙䏞㹊낉务⡛务넞♲⚡崽䏞挿涸 IPTG 涸⥂殆傞ꢂ RSD%㖈 0.05~0.21 ⛓ꢂ,油꬗獤 RSD%㖈
1.02~4.51 ⛓ꢂկ㔐佐桧㹊낉务IPTG 崽䏞⚹ 0.5ծ5 ㄤ 50 ng/mL 涸呋ㅷ⸈叻很巊䎂㖲㔐佐桧㖈 95.4~119.8%
⛓ꢂRSD%㖈 1.55 ~2.31 ⛓ꢂկ㹊낉絕卓邍僈霪倰岁腊䘯鸟ⲥ烁㖑崵㹁 IPTG 涸ゎꆀկ 
 

Ⱒꝶ霒넞佪巊湱蒀靶 ♲ꅾ㔋匧勍餘靶  㻑祪 IPTG 
  
IPTG涸务俒ぜ〭䒗⚋㛇-β-D-炻去⼱✌祪僽βˊ

⼱✌祪薗ꃍ涸崞䚍霶㼋暟餘կ㛇✵鵯⚡暵䚍䔲pUC
禹⴩涸鲿⡤DNA䧴Ⱖ➭䌄剣lacZ㛇㔔鲿⡤DNA⟄
lacZ緃㣟絈脅⚹㺋⚺鵳遤鲮⻊傞ծ䧴欽M13㑂蝒⡤
涸鲿⡤DNA鵳遤鲮群傞歋✵βˊ⼱✌祪薗ꃍ涸αˊ✽
邉䚍㥵卓㖈䎂匣㛆Ⱞ㛇务⸈ⰆXˊGalㄤIPTG〳 ⟄
呏研僽やッ梡涯蒀蝒衅䧴㑂蝒俤罜倰⤑㖑䮋鷥
ⴀ㛇㔔ꅾ絆⡤կ姼㢪㸐鵮〳⟄⡲⚹Ⱘ剣lac䧴tac瘝
゗⸓㶩涸邍鴪鲿⡤涸邍鴪霶㼋暟⢪欽կ梡剣䪮助务
IPTG⡲⚹♧猫ⴔ㶩欰暟㷖霚⵫䌢欽✵覰涯俤癃鷥
⿺IPTG霶㼋涸絈蝒ⰻ涸跗涯邍鴪瘝կ㛇㔔䊨玐䪮助
务ꅷ欽IPTG⡲⚹霶㼋⵫〳⤛鵳湡涸跗涯涸㣐ꆀ
邍鴪կ⡎IPTG⟟呔傱餥⢪欽ꆀ鵂㢴傞剣嫫䚍䎇

⚂䲿넞✫䊨⚌欰❡䧭劥կ 
IPTG僽♧猫⼱炻去涸⻊ざ暟尵剣稘㢪〳錛⯕

エ佐偽岁湬䱹ꅷ欽稘㢪唬崵㐼唬崵կ湡⵸剒䌢欽
涸唬崵倰岁僽遥欰⻊翫ざ蚃⯕唬崵㐼唬崵㥵䌢欽
涸蚃⯕遥欰霚⵫剣龇薅✳歌ꄏㄤN-끩勻ꃀ❇腂կ⡎
僽鵯猫唬崵岁餩傞餩⸂鷥䭊䚍䊵罜⚂㶸㖈遥欰
♶模Ⰼ涸〳腊կ㔔姼䒓封♧猫IPTGゎꆀ涸唬崵倰
岁⟄㹊梡㼆欰⻊呋ㅷ务IPTGゎꆀ涸ⲥ烁崵㹁㼆
䱽ⵖ蚋暟餘ꆀ㸝Ⰼ䚍Ⱘ剣ꅾ銳䠑⛐կ 

劥㹊낉⢪欽넞佪巊湱蒀靶翫ざ♲ꅾ㔋匧勍餘靶
䒊用✫㻑祪务IPTGゎꆀ崵㹁倰岁霪倰岁身併䏞넞
ⴔ區鸟䏞䘯ⲥ烁䏞㥩կ  

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

넞佪巊湱蒀靶翫ざ♲ꅾ㔋匧勍餘靶ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 荈 ⸓ 鵳 呋 㐼 SIL-30AC 
鳕   巊   岹 LC-30AD×2  膴   孞   劼 DGU-20A 5R 
餘 靶 ⟉ LCMS-8050 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.99 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝

蒀    靶   叙 ACQUITY UPLC HSS T3 ( 2.1 mm I.D. × 100 mm L., 1.8 µm) 
崨 ⸓ 湱 A-0.1%歌ꃑ宐+5 mM ⛩ꃑꜽ很巊B-歌ꃫ 
鵳 呋 ⡤ 獤 10 μL 叙        庛 40˫ 
崨 鸟 0.4 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
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峤  膴  倰  䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 5%傞ꢂ玐䎸㥵邍 1 䨾爙կ 
邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ
(min) 

⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.00 岹 B Conc 5 
6.00 岹 B Conc 95 
7.00 岹 B Conc 95 
8.00 岹 B Conc 5 

10.00 䱽ⵖ㐼 STOP  

 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI姻猌㶩垷䒭  ⸈掚垷㗌庛䏞 400 ˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 斕 孞 崨 鸟 10.0 L/min 
䱹 〡 庛 䏞 300 ˫ 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
D L 庛 䏞 250 ˫ 䱹 〡 歏 ⾓ 4 kV 
焥 中 孞 孿孞  M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

务俒ぜ獦 綫ⱗ CAS 〿 
⵸⡤ 
猌㶩 

❡暟 
猌㶩 

Q1 Pre 
Bias(V) 

CE(V) 
Q3 Pre 
Bias(V) 

䒗⚋㛇-β-D-炻去⼱
✌祪薗 

IPTG 367-93-1 256.1 

163.1* -15.0 -13 -15 

145.1 -15.0 -18 -15 

91.0 -15.0 -28 -15 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥ䊨⡲很巊ꂁⵖ 
獦ꆀ1 mg IPTG叻ⲥㅷ⸈馄紱宐很鍒ꂁⵖ䧭1 mg/mL叻ⲥ⪰㢊很巊կ欽宐鷶紩獺ꅺꂁⵖ䧭崽䏞ⴔ

ⵆ⚹ 0.5, 1, 2 ,5,10,20,50,100 ng/mL涸叻ⲥ䊨⡲很巊副劼崵霚կ 

1.4 呋ㅷ很巊ꂁⵖ 
ⴔⵆ獦ꆀ1 mg 呋ㅷ⸈馄紱宐很鍒ꂁⵖ䧭1 mg/mL呋ㅷ很巊副劼崵霚կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ很巊 MRM 蒀靶㕃 

䭽撑1.2ⴔ區勵⟝崵㹁0.5 ng/mL IPTG叻ⲥ很巊ㆇ䎾㥵㕃1䨾爙IPTG涸S/N⚹23.22身併䏞葻㥩կ 
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㕃 1. 叻ⲥ很巊 MRM 蒀靶㕃(0.5 ng/mL) 㕃 2. IPTG 吥ⲥ刼絁 

2.2 吥ⲥ刼絁 
䭽撑 1.2 ⴔ區勵⟝崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ꅷ欽㢪叻岁䒊用絁䚍吥叻ⲥ刼絁絕卓㥵

㕃 2 䨾爙IPTG 㖈 0.5~100 ng/mL 絁䚍崽䏞薴㔵ⰻ絁䚍湱Ⱒ䚍葻㥩湱Ⱒ禹侨⚹ 0.9998ぐ吥ⲥ挿ⲥ烁
䏞㖈 95.1~106.1%⛓ꢂկ 

2.3 礵㺙䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁鷥䭊崽䏞⚹ 0.5 ng/mL,2 ng/mL ㄤ 50 ng/mL 涸叻ⲥ很巊鵶絯鵳呋 6 ꛏ罌㻋⟉

㐼礵㺙䏞կ絕卓儑爙 IPTG 涸⥂殆傞ꢂ RSD%㖈 0.05~0.21 ⛓ꢂ,油꬗獤 RSD%㖈 1.02~4.51 ⛓ꢂ錛邍 3կ
㹊낉絕卓邍僈霪ⴔ區倰岁Ⱘ剣葻㥩涸礵㺙䏞կ 

邍 3. ⥂殆傞ꢂㄤ油꬗獤礵㺙䏞絕卓n=6 

ぜ獦 
⡛崽䏞(0.5 ng/mL) 务崽䏞(2 ng/mL) 넞崽䏞(50 ng/mL) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

⥂殆傞ꢂ
(RSD%) 

油꬗獤
(RSD%) 

IPTG 0.21 4.51 0.11 2.29 0.05 1.02 

2.4 㹊꣢呋ㅷⴔ區 
㼜 2 ⚡㻑祪呋ㅷ䭽 1.4 ꂁⵖ呋ㅷ很巊欽 1.2 ⴔ區勵⟝崵㹁絕卓㥵㕃 3 ㄤ㕃 4 䨾爙䨾崵呋ㅷ务㖲劢

唬ⴀ IPTGկ 

  
㕃 3. 呋ㅷ 1 MRM 蒀靶㕃 㕃 4. 呋ㅷ 2 MRM 蒀靶㕃 

4.24e2Q 256.10>163.10 (+)

RT=3.810
SN=23.22

3.0 3.5 4.0 4.5

0.0e0

1.0e2

2.0e2

3.0e2

4.0e2

1.09e2Q 256.10>163.10 (+)

3.0 3.5 4.0 4.5

0.0e0

2.0e1

4.0e1

6.0e1

8.0e1

1.0e2

1.03e2Q 256.10>163.10 (+)

3.0 3.5 4.0 4.5

0.0e0

2.0e1

4.0e1

6.0e1

8.0e1

1.0e2
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2.5 㔐佐桧 
ぢ崽䏞⚹ 1 mg/mL 涸呋ㅷ很巊务幑⸈ IPTG 叻ⲥㅷ很巊ꂁⵖ䧭 IPTG 崽䏞⚹ 0.5ծ5 ㄤ 50 ng/mL 涸

呋ㅷ⸈叻很巊嫦⚡宐䎂ꅾ撑崵㹁 3 妃餘䱽ㅷ涸ⲥ烁䏞ㄤ礵㺙䏞絕卓㥵邍 4 䨾爙䎂㖲㔐佐桧㖈 95.4~119.8%
⛓ꢂRSD%㖈 1.55 ~2.31 ⛓ꢂկ㖈ⴔ區鵂玐务⚹✫鼙⯝넞崽䏞呋ㅷ鵳Ⰶ餘靶㖈鲱⟝务霃縨ꢎⴗ矿玐䎸
㼜 4.5 min ⟄た涸넞崽䏞絆ⴔⴗⰆ䏑巊կ 

邍 4. 倰岁㔐佐桧絕卓(n=3) 

椚雿崽䏞ng/mL 䎂㖲㔐佐桧% RSD% 

0.5 119.8 1.77 

5 95.4 2.31 

50 96.4 1.55 

 

3絕雿 
劥㹊낉⢪欽䀙峸넞佪巊湱蒀靶⚮翫♲ꅾ㔋匧勍餘靶䒊用✫㹁ꆀⴔ區鸑鵂封ꃋ欰❡涸㻑祪务IPTGゎꆀ

涸倰岁կIPTG㖈0.5~100 ng/mL薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨⚹0.9998礵㺙䏞㹊낉务礵㺙䏞㹊낉务⡛务
넞♲⚡崽䏞挿涸IPTG涸⥂殆傞ꢂRSD%㖈0.05~0.21⛓ꢂ,油꬗獤RSD%㖈1.02~4.51⛓ꢂկ㔐佐桧㹊낉务
IPTG崽䏞⚹0.5ծ5ㄤ50 ng/mL涸呋ㅷ⸈叻很巊䎂㖲㔐佐桧㖈95.4~119.8%⛓ꢂRSD%㖈1.55 ~2.31⛓ꢂկ
㹊낉絕卓邍僈霪倰岁身併䏞넞ⴔ區鸟䏞䘯ⲥ烁䚍㥩〳欽✵㻑祪务IPTG涸婎殆ⴔ區կ 
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痦 4 畎 䏀渹絈脅➿靧鸑騟ⴔ區-脅ⰻ➿靧暟ⴔ區 
䗎欰暟⡲⚹ざ䧭欰暟㷖涸䏀渹絈脅Ⱘ剣欰Ɤ鴽鸟ծ僒✵乼⡲瘝⠏挿䌢錛涸䏀渹絈脅⺫䭍㣐肃勍蝒ծ

ꃝꂊꃋ嫢ㄤ卫虊蔠㷋勍蝒瘝կ㖈ざ䧭欰暟㷖灇瑕鵂玐务꨽銳鸑鵂㛇㔔綘鳓䪮助㼆䗎欰暟㛇㔔鵳遤佖鸣⢾
㥵ⴵꤑ畊✰䚍㛇㔔ծ䒸Ⰶ㢪彂㛇㔔瘝⟄匬䒊Ⰼ倝涸去靧鸑騟➢罜䲿넞湡叻❡暟涸ざ䧭佪桧꣭⡛䧭劥
䎇Ⲹ㼱㼆梠㞯涸䕧ㆇկ 

㼆佖鸣た涸䗎欰暟鵳遤去靧暟ⴔ區〳⟄䳶爙Ⱖ㖈暵㹁欰Ɤ勵⟝♴涸去靧朐䙖〳⟄帿Ⰶ椚鍒䗎欰暟去
靧鸀䖈䲿⣘Ⱒ✵去靧崨ぢ涸㹈餥⥌䜂鵯㼆✵䗎欰暟蝒吳涸霃雦ㄤ⠏⻊荛Ⱒꅾ銳կ搬罜㽴盗脅ⰻ去靧暟
ⴔ區Ⱘ剣ꅾ銳䠑⛐⡎Ⱖⴔ區⽲Ⱘ剣♧㹁涸ꦼ䏞կ껷⯓䗎欰暟絈脅ⰻ涸去靧暟猫碫籖㢴巑渷✫㼭ⴔ㶩去
靧暟ծ孽㛇ꃑծ祪碫ծ腒餘ծ呍ꃑ⿺Ⱖ湱Ⱒ遥欰暟瘝鵯❈去靧暟涸崽䏞䊵䒗㣐⚂⸓䙖」⻊絛ⴔ區䌄勻✫
䖎㣐涸䮋䧶կ姼㢪䗎欰暟去靧暟涸⻊㷖絕匬撑勇匧䚍䊵䒗儑衼⠛絡涸ⴔ區倰岁䌢䌢ꦼ⟄㹊梡㼆撑勇去
靧緸絞涸Ⰼ꬗ⴔ區կ㔔姼䒓封넞佪ծ身併⚂Ⰼ꬗涸去靧暟ⴔ區䪮助僽⯘剪鵯❈ꦼ挿ծ㹊梡礵ⲥ去靧靈䱽涸
Ⱒꝶկ 

䀙峸硼ⴀ涸去靧暟ⴔ區倰岁⺫㤛鄳巑渷✫ 2000 ⡮猫去靧暟⺫䭍ⴲ紩去靧❡暟ծ瀊Ꝇ腒肘ꃑծD/L
孽㛇ꃑծ腒餘ㄤ熧腒瘝կ霪倰岁⺫♶➑⺫ゎ呋ㅷⵖ㢊ծ侨研ꅷ꧋ㄤ侨研ⴔ區涸倰岁鵮ꂁ㢊✫侨研絡雦⿺
〳錠⻊ⴔ區䊨Ⱘկ鸑鵂鵯♧Ⰼ꬗涸鍒Ɀ倰呩灇瑕➃プ偽꨽荈遤䒓封倰岁⽰〳湬䱹ⵄ欽餘靶⟉㐼䘯鸟㼆
䗎欰暟呋劥务涸去靧暟鵳遤⼱㹁ꆀⴔ區➢罜霉⠮♶ず去靧❡暟涸宐䎂⿺Ⱖ」⻊馋⸷կ鵯⚹去靧鸀䖈涸⠏
⻊䲿⣘✫䔂剣⸂涸侨研佅䭯皍⻊✫㹊낉崨玐䲿⼮✫灇瑕佪桧կ 
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Ⰼ靶✳絶巊湱♸ QTOF 翫欽㹁䚍ⴔ區䗎欰暟〄ꃋ巊⚥欰暟ⱚ蚋 
 

䶰 銳⢪欽Ⰼ靶✳絶巊湱禹絡♸ LCMS-9050 翫欽㼆䗎欰暟封ꃋ巊务欰暟ⱚ蚋鵳遤㹁䚍ⴔ區կ㼆Ⰼ靶✳絶
ⴔ猌佪卓鵳遤罌㻋儑爙Ⰼ靶✳絶禹絡腊㹊梡剣佪翸搋ㄤⴔ猌㼆⟉㐼珘㹁䚍鵳遤罌㻋姻餏垷䒭ず傞ꅷ
꧋鵶絯鵳呋 9 妃TIC 㕃ꅾ撑䚍葻㥩姻餏垷䒭♴ m/z ⨊䊵㖈 1 ppm ⟄ⰻկ䗎欰暟㛆Ⱞ巊呋ㅷ姻垷䒭Ⱏ
䲿》 1110 ⚡ m/z餏垷䒭Ⱏ䲿》 910 ⚡ m/z䎇㼆Ⱖ油꬗獤㣐✵ 1%涸絆ⴔ鵳遤㹁䚍ⴔ區絕卓儑爙呋ㅷ
务ゎ剣㢴猫㢴胂⻊ざ暟կ霪禹絡〳㹊梡㺈匧䚍絆ⴔ姻餏垷䒭ず傞ꅷ꧋鴪ⵌ4 in 1涸佪卓㣐㣐䲿넞ꅷ
꧋佪桧կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱禹絡  Q-TOF  䗎欰暟封ꃋ巊 
 
䪮助暵挿 
 Ⰼ靶✳絶♸ LCMS-9050 翫欽4 in 1暵挿蒜溁 3/4 呋ㅷㄤ傞ꢂ⚂侨研珘㹁〳ꬑկ 
 絕ざ Insight Explore 鲱⟝ծMSDIAL 侨研䎽㼆⚺銳⻊ざ暟㹊梡㹁䚍ⴔ區կ 
 

欰暟ⱚ蚋僽䭷ⵄ欽欰暟崞⡤䧴Ⱖ去靧❡暟㼆㹲
赈ծ氻蝒ծ勇虊ծ絁赈ծ롖碫瘝剣㹲欰暟鵳遤꣈屛涸
♧碫ⱚ蚋ⵖ⵫欰暟ⱚ蚋䭽欰暟彂涸♶ずⴔ⚹䗎欰
暟彂ⱚ蚋ծ嗃暟彂ⱚ蚋♸欰暟⻊㷖ⱚ蚋կⰦ⯘剪⻊
㷖ⱚ蚋㼆欰䙖梠㞯涸寓群ㄤⲸ㼱㖈ⱚⶰ❡ㅷ务涸ⱚ
蚋婎殆ꆀ倰岁Ⱘ剣鳅㣐⠏⸷僽湡⵸ⱚ蚋곭㚖涸ꅾ
挿封㾝倰ぢ⛓♧կ 

䗎欰暟ⱚ蚋僽㼜䊨⚌⻊㣐ꆀ籖婤涸剣㹲欰暟涸
氻⾲䗎欰暟崞⡤⸈⟄ⵄ欽涸ⱚ蚋♧菚Ⱘ剣鳅넞涸

暵䒗䚍〫 㼆ꬶ叻欰暟Ⱘ剣荝氻䚍㼆➃殌⡛嫫⛲
♶腊幷鷳ⵌ嗃暟⡤ⰻկ⡎Ⱖ⡲欽倰䒭ㄤ䧭ⴔ鳅⚹撑
勇㖈♧㹁玐䏞副ⵖ紨Ⱖ⢪欽㔔姼㼆欰暟ⱚ蚋㹁
䚍ⴔ區Ⱘ剣♧㹁涸梡㹊䠑⛐կ 

ⵄ欽Ⰼ靶✳絶巊湱-QTOF翫欽禹絡㹁䚍ⴔ區䗎
欰暟封ꃋ巊务欰暟ⱚ蚋〳剣佪㹊梡넞匧䚍ㄤ⡛匧
䚍⻊ざ暟ⴔ猌ㄤ㹁䚍ⴔ區ず傞䵨ꂁLCMS-9050姻
餏垷䒭ず傞皆䲽㹊梡4 in1佪卓㣐㣐䲿넞ⴔ區佪
桧的㾝霪禹絡㖈欰暟ⱚ蚋곭㚖涸䎾欽կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸Ⰼ靶✳絶巊湱♸ LCMS-9050 翫欽禹絡Ⱘ⡤ꂁ縨⚹ 

鳕 巊 岹 : LC-40B X3 禹 絡 䱽 ⵖ 㐼 : SCL-40 
鳕 巊 岹 : LC-40B XR 㖈 絁 膴 孞 劼 : DGU-405 
荈 ⸓ 鵳 呋 㐼 : SIL-40C X3 굷 遤 傞 ꢂ 餘 靶 ⟉ :LCMS-9050 
叙 庛 盲 : CTO-40C (ⰻ縨 FCV-36AH) 

  

蒀 靶 䊨 ⡲ 畀 : LabSolutions Ver. 5.114; LabSolutions Insight Ver. 3.7 
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㕃 1. Ⰼ靶✳絶禹絡崨騟㕃副㕃ⴲ映朐䙖♴㕃ⴗꢎた 

1.3 ⴔ區勵⟝  
巊湱蒀靶勵⟝ 

蒀 靶 叙 痦♧絶ZIC-HILIC150 mm x 2.1 mm I.D., 3 μm  
痦✳絶Shim-pack GIST C18-AQ100 mm×3.0 mm I.D., 3.0 μm,  
P/N:227-30772-05䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 痦♧絶A 湱-5 mM ⛩ꃑꜽB 湱-⛩臟 
痦✳絶A 湱-5 mM ⛩ꃑꜽB 湱-⛩臟 

鵳 呋 ⡤ 獤 5 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 ˫ 
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 斕 孞 宆孞 10.0 L/min 皆 䲽 垷 䒭 MS1 SCAN (m/z 100-1500) 
⸈ 掚 孞 瑟孞 10.0 L/min  MS2 DDA (m/z 100-1500) 

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 5 
0.00 叙庛盲 Oven Valve 2 0 
2.00 叙庛盲 Oven Valve 2 1 
6.00 岹 B.Conc 95 

18.00 岹 B.Conc 50 
20.00 岹 B.Conc 50 
20.00 岹 B.Conc3 5 
20.00 叙庛盲 Oven Valve 2 0 
20.10 岹 B.Conc 95 
20.50 岹 B.Conc3 40 
36.00 岹 B.Conc3 95 
42.00 岹 B.Conc3 95 
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42.10 岹 B.Conc3 5 
43.00 䱽ⵖ㐼 Stop 

1.3 呋ㅷ⵸㢅椚 
呋ㅷ欽 80%⛩臟宐很鍒猌䗱絑 0.22 μm 応芘鵂応た副劼ⴔ區կ 

2絕卓♸雭雿 
2.1 〄ꃋ巊 TIC 㕃 

封ꃋ巊䭽撑 1.3 鵳遤㢅椚た鵳呋ⴔ區կ姻餏垷䒭ず傞ꅷ꧋TIC 㕃㥵♴կ➢ TIC 㕃务〳⟄溏ⴀ封ꃋ巊
絑鵂Ⰼ靶✳絶巊湱ⴔ猌た넞匧䚍ㄤ⡛匧䚍⻊ざ暟㹊梡剣佪ⴔ猌կ 

㕃 2. 封ꃋ巊 TIC 㕃 

2.2 ⟉㐼珘㹁䚍罌㻋 
LCMS-9050 鵳遤姻餏垷䒭ず傞ꅷ꧋鵶絯鵳呋 9 妃姻垷䒭ㄤ餏垷䒭 TIC 㕃ꅾ撑䚍ꬋ䌢㥩姻餏垷䒭

罌㻋涸 m/z ⨊䊵㖲㖈 1 ppm ⟄ⰻ霹僈姻餏垷䒭ず傞ꅷ꧋⟉㐼ꬋ䌢珘㹁կ 

㕃 3. 封ꃋ巊呋ㅷ姻餏垷䒭 TIC ꅾ〜㕃n=9 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
(x100,000)

2:TIC(-)

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0 min

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4
(x1,000,000)

1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_012.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_011.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_010.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_009.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_008.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_007.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_006.lcd
1:TIC(+) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_004.lcd

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

(x100,000)

2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_012.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_011.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_010.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_009.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_008.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_007.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_006.lcd
2:TIC(-) 全全全全-2全C18-1全HILIC-正正正正-600ms-34MIN_SPL_004.lcd

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.00

0.25

0.50

0.75

1.00

(x1,000,000)
1:TIC(+)

姻垷䒭

餏垷䒭

넞匧䚍

넞匧䚍 ⡛匧䚍

⡛匧䚍

姻垷䒭 餏垷䒭
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㕃 4. 姻餏垷䒭餘ꆀ侨⨊䊵 

 

2.3 Ⰼ靶✳絶ⴔ猌佪卓罌㻋 
霪呋ㅷ⢪欽䌢錞♧絶禹絡HILIC 叙ⴔ區务剣鳅㢴暟餘㖈 0-2 min ⴀ油偽岁㹊梡鳅㥩ⴔ猌蕯⢪

欽Ⰼ靶✳絶禹絡 HILIC 叙+C18 叙ⴔ區ⴭ〳㼜♧絶 HILIC 叙 0-2 min ⴀ油暟餘ⴗⵌ✳絶 C18 蒀靶叙鵳
遤ⴔ猌♴꬗㼆嫱㕃〳濼⾲♧絶ⴔ猌鳅䊵涸絆ⴔ㖈✳絶禹絡副油䕎ㄤⴔ猌䏞葻㥩邍僈Ⰼ靶✳絶禹絡腊
㹊梡剣佪翸搋ㄤⴔ猌կ 

 
 

㕃 5. Ⰼ靶✳絶ⴔ猌佪卓罌㻋㕃 

-0.329 -0.411 -0.356

-0.822

-0.329 -0.356 -0.247
-0.466 -0.438-0.141

0.388

0.741

0.212

0.282

-0.106
0.177 0.494 0.459

-1.2
-0.9
-0.6
-0.3

0
0.3
0.6
0.9

1 2 3 4 5 6 7 8 9

ESI+ m/z 365.106 ESI- m/z 283.266

质
量
数
偏
差/ppm 重复次数

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0
(x1,000,000)

1:TIC(+)

300 400 500 600 700 800 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

41
5
.2
1

8
26
.3
3

33
8
.3
4

2
82
.
28

45
3.
17

3
87
.
18

55
4
.3
2

85
4.
32

70
2
.2
1

䌢錞♧絶禹絡HILIC

䎂㖲餘靶㕃 0-2min  

霪媯㖈✳絶禹絡务⠔ⴗⵌ C18 叙副

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5
(x1,000,000)

Ⰼ靶✳絶禹絡HILIC+C18 叙 

m/z 282.28 
m/z 

338 34m/z 387.18 
m/z 415.21 
m/z 453.17 
m/z 554.32 
m/z 702.21 
m/z 

826 33m/z 854.32 

m/z 䲿》猌㶩崨㕃 
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2.4 〄ꃋ巊ⴔ㹁䚍ⴔ區 
⢪欽 MSDIAL 㼆 DDA ꅷ꧋涸侨研鵳遤䲿》ⱄ絕ざ Insight Explore 鲱⟝㼆油꬗獤㣐✵ 1%涸絆ⴔ鵳遤

㹁䚍ⴔ區կ 
姻垷䒭Ⱏ䲿》 1110 ⚡ m/z餏垷䒭Ⱏ䲿》 910 ⚡ m/zⰦ侔挿㕃ㄤ䲿》蒀靶㕃㥵♴կ 

 
㕃 6. MS DIAL 鲱⟝癃叅絕卓侔挿㕃ESI+ 

 

 
㕃 7. 䲿》猌㶩崨㕃ESI+ 

 
㕃 8. MS DIAL 鲱⟝癃叅絕卓侔挿㕃ESI- 

 
㕃 9. 䲿》猌㶩崨㕃ESI- 

ꅷ欽 Insight Explore㼆油꬗獤㣐✵ 1%涸絆ⴔ鵳遤㹁䚍ⴔ區鿈ⴔ㹁䚍絕卓錛♴邍կ絕卓儑爙ⴀ呋ㅷ

RT (min)
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

RT (min)
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0

0.0e0

2.0e4

4.0e4

6.0e4
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务ゎ剣㢴猫㢴胂⻊ざ暟կ 
邍 2. 湡叻絆ⴔ㹁䚍絕卓宨䚪ESI+ 

⥂殆傞
ꢂ

min 
㹊崵 m/z 椚雿 m/z ⸈ざ垷䒭 

餘ꆀ侨⨊䊵
ppm 

硼崵ⴔ㶩䒭 
油꬗
獤嫱
/% 

〳腊⻊ざ暟 

2.408 416.22574 416.22521 [M+H]+ 1.273 C16 H29 N7 O6 3.19 gly-ser-pro-arg 

2.407 402.24635 402.24594 [M+NH4]+ 1.019 C16 H28 N6 O5 3.45 his-lys-thr 

2.662 318.29846 318.29893 [M+H]+ -1.477 C16 H37 N4 O2 2.51 
3-[(5-amino-5-carboxypentyl)-
methylamino]propyl-dimethyl-[3-
(methylamino)propyl]azanium 

4.695 418.2415 418.24086 [M+H]+ 1.53 C16 H31 N7 O6 3.03 ala-ala-arg-thr 

4.724 418.24154 418.24086 [M+H]+ 1.626 C16 H31 N7 O6 15.37 lys-arg-asp 

6.341 404.26215 404.26159 [M+H]+ 1.385 C18 H32 N3 O6 0.98 arg-thr-lys 

8.105 420.25685 420.25651 [M+NH4]+ 0.809 C16 H30 N6 O6 3.73 glu-arg-val 

14.876 365.10338 365.1033 [M+H]+ 0.219 C22 H12 N4 O2 3.98 
2,3-Diphenylpyrazino[2,3-
g]quinoxaline-5,10-dione 

15.031 381.07726 381.0776 [M+H]+ -0.892 C12 H13 N O12 1.46 - 

15.912 527.15558 527.15541 [M+H]+ 0.322 
C19 H32 N2 O11 

P2 
2.25 

[1-[[3-[(2S,3S)-2-amino-3-
methylpentanoyl]oxy-2,2-
dimethylpropanoyl]oxymethoxy-
hydroxyphosphoryl]-1-hydroxy-2-pyridin-
ylethyl]phosphonic acid 

15.914 543.1294 543.12993 [M+H]+ -0.976 C20 H38 N O4 P6 4.88 - 

27.778 415.20883 415.20928 [M+H]+ 1.084 C20 H26 N6 O4 1.94 

(2S,3S,4R,5R)-N-(Adamantan-1-yl)-5-(6-
amino-9H-purin-9-yl)-3,4-
dihydroxytetrahydro-2-
furancarboxamide 

33.456 826.32351 826.32135 [M+H]+ 2.614 C33 H47 N9 O16 3.11 
D-Tyrosyl-L-alanylglycylglycyl-L-alpha-
aspartyl-L-alanyl-L-serylglycyl-L-
glutamic acid 

35.142 282.27757 282.2778 [M+H]+ -0.815 C16 H30 N3 2.56 
1-(Di-1-
piperidinylmethylene)piperidinium 

39.407 338.33991 338.3404 [M+H]+ -1.448 C20 H41 N4 3.44 
1-Tetradecyl-3,5,7-triaza-1-
azoniatricyclo[3.3.1.1~3,7~]decane 

 
邍 3. 湡叻絆ⴔ㹁䚍絕卓宨䚪ESI- 

⥂殆傞ꢂ
min 

㹊崵 m/z 椚雿 m/z ⸈ざ垷䒭 
餘ꆀ侨⨊䊵
ppm 

硼崵ⴔ㶩䒭 
油꬗獤
嫱/% 

〳腊⻊ざ暟 

10.375 381.09683 381.09798 [M-H]- -3.018 C21 H18 O7 2.03 mitorubrin 

13.245 267.07118 267.07124 [M-H]- -0.225 C9 H21 N O2 P3 1.14 - 

15.019 221.0659 221.06668 [M-H]- -3.528 C16C8 H14 O7 1.55 6-O-Acetylglucose 

15.02 683.22403 683.22351 [M-H]- 0.761 C29 H48 O12 S3 4.48 
(2beta,3alpha,5alpha,6alpha,8xi)-14-
Methylergosta-9(11),24(28)-diene-
2,3,6-triyl tris(hydrogen sulfate) 

15.276 377.08456 377.08561 [M+CL]- -2.785 C12 H22 O11 1.77 D-Sucrose 

15.98 383.11859 383.1195 [M-H]- -2.375 C14 H24 O12 1.69 1-O-acetyl-alpha-maltose 
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22.898 237.06104 237.06159 [M-H]- -2.32 C8 H14 O8 2.01 3-Deoxy-D-manno-octulosonic acid 

33.97 255.23201 255.23161 [M-H]- 1.567 C14 H30 N3 O 2.01 
4-[(Butylcarbamoyl)amino]-2,2,6,6-
tetramethylpiperidinium 

35.054 391.28743 391.28875 [M+HCOO]- -3.373 C20 H42 O2 S 3.61 Didecyl sulfone 

 

3絕雿 
⢪欽Ⰼ靶✳絶+LCMS-9050 㼆䗎欰暟封ꃋ巊欰暟ⱚ蚋鵳遤㹁䚍ⴔ區կ姻餏垷䒭ず傞ꅷ꧋⟉㐼珘㹁䚍葻

㥩m/z ⨊䊵㖈 1ppm ⟄ⰻず傞㼆Ⰼ靶✳絶ⴔ猌佪卓鵳遤罌㻋絕卓邍僈霪禹絡〳㼆♧絶⥂殆鳅䊵涸絆
ⴔ㹊梡剣佪翸搋ㄤⴔ猌絕ざ MSDIALծInsight Explore 鲱⟝㼆䗎欰暟封ꃋ巊呋ㅷ务油꬗獤㣐✵ 1%涸絆
ⴔ鵳遤㹁䚍ⴔ區կ絾副䨾鶣Ⰼ靶✳絶+LCMS-9050 〳㹊梡㺈匧䚍絆ⴔ姻餏垷䒭ず傞ꅷ꧋鴪ⵌ4 in 1
涸佪卓㼜㣐㣐䲿넞呋ㅷⴔ區佪桧կ 
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LC-MS/MS 崵㹁䗎欰暟⚥ⴲ紩➿靧❡暟 
䶰 銳 劥俒⢪欽♲ꅾ㔋匧勍巊餘翫欽⟉ㄤⴲ紩去靧❡暟倰岁⺫㼆㣐肃勍蝒封ꃋ鵂玐务♶ず傞ꢂ挿涸脅ⰻ
去靧❡暟鵳遤ⴔ區կⴲ紩去靧❡暟倰岁⺫Ⱏ⺫ゎ 114 猫去靧❡暟劥㹊낉Ⱏ唬ⴀ 58 猫絆ⴔ⺫䭍孽㛇ꃑ
碫ծ剣劼熧ꃑ碫ծ熧ꃑ祪ծ呍薗ꃑծ鳇ꃍ瘝去靧❡暟կ鸑鵂嫱鳅♶ず傞ꢂ挿去靧❡暟涸油꬗獤䖤ⵌ脅ⰻ
去靧❡暟涸」⻊馋⸷〳欽✵ⴔ區欰暟ざ䧭鵂玐䒗䌢涸⾲㔔կ 
 

Ⱒꝶ霒ⴲ紩去靧❡暟倰岁⺫ ざ䧭欰暟㷖 LC-MS/MS 
 

䪮助暵挿 
 劥俒䭽撑ⴲ紩去靧❡暟倰岁⺫ず傞ⴔ區 114 猫⻊ざ暟偽꨽⠏⻊ⴔ猌勵⟝ㄤ MS ⿬侨կ 
 ⴔ區ざ䧭欰暟㷖欽㣐肃勍蝒絈脅ⰻ去靧❡暟Ⱏ唬ⴀ 58 猫去靧❡暟䎇䖤ⵌ✫♶ず傞ꢂ挿涸」⻊馋
⸷կ 
 

ꥥ满猰䪮涸封㾝ざ䧭欰暟㷖(Synthetic 
biology)⡲⚹♧꡶倝Ⱓ㷖猰姻㖈「ⵌ馊勻馊㢴涸Ⱒ
岤կざ䧭欰暟㷖僽㖈䊨玐㷖䙼絶涸䭷㼋♴ꅾ倝霃雦
倝涸欰暟⡤禹䧴㼆⾲剣欰暟禹絡鵳遤帿䏞佖鸣➢
罜鴪ⵌ羟猫湡涸կⰦ务⴯鸣䧴鄄佖鸣涸欰暟鄄獦⛓
⚹䏀渹鄄佖鸣涸♧⚡⚡炽⟝嫱㥵DNAծ跗
涯餘瘝鄄獦⛓⚹⯋⟝鸑鵂垷㗌⻊霃
雦㼜叻ⲥ⻊涸⯋⟝㖈䏀渹务䭨鄳➢罜匬䒊ⴀ倝
涸欰暟⡤禹կ 

䌢鄄欽⨞䏀渹涸剣㣐肃勍蝒ծꃋ嫢瘝䗎欰
暟鵯❈暟餘鸑鵂ⴲ紩去靧腊⢪蠒Ⱞ暟餘鲮⻊⚹絕

匬暟餘ծⰨ欰椚崞䚍暟餘䧴⚹欰Ɤ䲿⣘腊ꆀ㥵孽
㛇ꃑծ呍薗ꃑծ㢴祪ծ腒碫ծ絶欰稇瘝կ㔔姼ⴲ紩
去靧❡暟鸑䌢鿪僽劼⡤欰㶸䗳♶〳㼱涸暟餘㥵卓
㖈鵯❈暟餘涸ざ䧭鵂玐涸羟⚡梠蒜副封欰ꥻ烯鲽
ⴭ䒸饰欰Ɤ⨢姺ꅾⴭ㼋荝劼⡤封欰瑲」䧴娥❖կ 

䀙峸ⴲ紩去靧❡暟倰岁⺫〳㼆絈脅ⰻ务卛去靧
鸀䖈涸祪ꃋ鍒ծTCA䗄梠ծ䧥祪熧ꃑ鸀䖈⿺孽㛇
ꃑծ呍薗ꃑ瘝欰ㄐ猰㷖곭㚖去靧絆ⴔ區务涸114猫
ꅾ銳去靧暟䧭ⴔ鵳遤ず傞ⴔ區㼆姻䌢/氻䙖垷㘗
务涸ꅾ銳去靧暟」⻊鵳遤絾ざⴔ區կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8060 NXⰨ⡤ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 劼 DGU-20A 5R 
鳕 巊 岹 LC-20AD×2 荈 ⸓ 鵳 呋 㐼 SIL-20AC  
叙 庛 盲 CTO-20AC 餘 靶 ⟉ LCMS-8060 NX 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 

1.2 ⴔ區勵⟝  
蒀靶勵⟝ 
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蒀 靶 叙 錛ⴲ紩去靧❡暟倰岁⺫ 
崨 ⸓ 湱 錛ⴲ紩去靧❡暟倰岁⺫ 
鵳 呋 ⡤ 獤 3 μL 崨 鸟 0.3 mL/min  
叙 庛 40˫ ⴔ 區 傞 Ɤ 20 min 
峤 膴 倰 䒭 錛ⴲ紩去靧❡暟倰岁⺫ 

餘靶勵⟝ 
猌 㶩 彂 ESI- 䱹 〡 庛 䏞 270 ˫  

꨺ ⻊ 孞 2.0 L/min ⸈ 掚 㗌 庛 䏞 400 ˫ 

䎁 斕 孞 10.0 L/min 䱹 〡 歏 ⾓ -1 kV 

⸈ 掚 孞 10.0 L/min 翸 搋 歏 ⾓ -3 kV 

D L 庛 䏞 250 ˫ 皆 䲽 垷 䒭 MRM 

No. ⻊ざ暟ぜ 碫ⵆ No. ⻊ざ暟ぜ 碫ⵆ No. ⻊ざ暟ぜ 碫ⵆ 

1 Lysine 孽㛇ꃑ 39 Uric acid 得ョ 
遥欰暟 77 6-Phosphogluconic acid 剣劼芮ꃑ 

2 Arginine 孽㛇ꃑ 40 Adenosine 呍薗 78 Shikimic acid 3-phosphate 剣劼ꃑ 
3 Histidine 孽㛇ꃑ 41 Lactic acid 剣劼ꃑ 79 ADP-glucose 剣劼芮ꃑ 

4 4-Aminobutyric 
acid 孽㛇ꃑ 42 Glucose 6-phosphate 熧ꃑ祪 80 NADP 鳇ꃍ 

5 Glycine 孽㛇ꃑ 43 Tryptophan 孽㛇ꃑ 81 Cytidine diphosphate 呍薗ꃑ 
6 Serine 孽㛇ꃑ 44 Ribose 5-phosphate 熧ꃑ祪 82 KDPG 剣劼ꃑ 

7 Asparagine 孽㛇ꃑ 45 Sedoheptulose 7-
phosphate 熧ꃑ祪 83 3-Phosphoglyceric acid_2-

Phosphoglyceric acid 剣劼熧ꃑ 

8 Alanine 孽㛇ꃑ 46 Fructose 6-phosphate 熧ꃑ祪 84 Uridine diphosphate 呍薗ꃑ 
9 Glutamine 孽㛇ꃑ 47 Glycerol 3-phosphate 剣劼熧ꃑ 85 Guanosine diphosphate 呍薗ꃑ 

10 Threonine 孽㛇ꃑ 48 Mannose 6-
phosphate 熧ꃑ祪 86 Fructose 1,6-bisphosphate 熧ꃑ祪 

11 4-Hydroxyproline 孽㛇ꃑ 49 Glyceraldehyde 3-
phosphate 剣劼熧ꃑ 87 NADH 鳇ꃍ 

12 2-Aminobutyric 
acid 孽㛇ꃑ 50 Erythrose 4-

phosphate 熧ꃑ祪 88 Ribulose 1,5-bisphosphate 熧ꃑ祪 

13 Cysteine 孽㛇ꃑ 51 Glucose 1-phosphate 熧ꃑ祪 89 Adenosine diphosphate 呍薗ꃑ 
14 Methionine sulfone 叻ⲥ暟餘 52 Xylulose 5-phosphate 熧ꃑ祪 90 Thymidine diphosphate 呍薗ꃑ 
15 Proline 孽㛇ꃑ 53 Ribulose 5-phosphate 熧ꃑ祪 91 Phosphoenolpyruvic acid 剣劼熧ꃑ 
16 Valine 孽㛇ꃑ 54 Glycerol 2-phosphate 剣劼熧ꃑ 92 2-Isopropylmalic acid 剣劼ꃑ 
17 Methionine 孽㛇ꃑ 55 MEP 剣劼熧ꃑ 93 FMN 鳇ꃍ 
18 Cytidine 呍薗 56 Fructose 1-phosphate 剣劼熧ꃑ 94 HMBPP 剣劼熧ꃑ 
19 Isoleucine 孽㛇ꃑ 57 Orotic acid 剣劼ꃑ 95 Indole 3-acetic acid 剣劼ꃑ 

20 Leucine 孽㛇ꃑ 58 Cytidine 
monophosphate 呍薗ꃑ 96 NADPH 鳇ꃍ 

21 Tyrosine 孽㛇ꃑ 59 Ribose 1-phosphate 熧ꃑ祪 97 Cytidine triphosphate 呍薗ꃑ 

22 Guanine 得ョ遥欰
暟 60 Dihydroxyacetone 

phosphate 剣劼熧ꃑ 98 Phosphoribosyl 
pyrophosphate 熧ꃑ祪 

23 Hypoxanthine 得ョ遥欰
暟 61 Pyruvic acid 剣劼ꃑ 99 FAD 鳇ꃍ 

24 Xanthine 得ョ遥欰
暟 62 Uridine 

monophosphate 呍薗ꃑ 100 Uridine triphosphate 呍薗ꃑ 

25 Uridine 呍薗 63 NAD 鳇ꃍ 101 Guanosine triphosphate 呍薗ꃑ 

26 AICAR 呍薗ꃑ 64 Guanosine 
monophosphate 呍薗ꃑ 102 2,3-Bisphosphoglyceric acid 剣劼熧ꃑ 

27 
2-

Morpholinoethanes
ulfonic acid 

叻ⲥ暟餘 65 Inosine 
monophosphate 呍薗ꃑ 103 Adenosine triphosphate 呍薗ꃑ 
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28 Thymine 焦㛇 66 Thymidine 
monophosphate 呍薗ꃑ 104 Thymidine triphosphate 呍薗ꃑ 

29 Glutamic acid 孽㛇ꃑ 67 Guanosine 3',5'-cyclic 
monophosphate 呍薗ꃑ 105 Pyrroloquinoline quinone 鳇ꃍ 

30 Adenine 得ョ遥欰
暟 68 Pantothenic acid 剣劼ꃑ 106 Coenzyme A 鳇ꃍ 

31 Aspartic acid 孽㛇ꃑ 69 Adenosine 
monophosphate 呍薗ꃑ 107 3-Hydroxybutyryl coenzyme 

A 鳇ꃍ 

32 Inosine 呍薗 70 Nicotinic acid 剣劼ꃑ 108 Malonyl coenzyme A 鳇ꃍ 

33 Phenylalanine 孽㛇ꃑ 71 Adenosine 3',5'-cyclic 
monophosphate 呍薗ꃑ 109 Acetyl coenzyme A 鳇ꃍ 

34 Guanosine 呍薗 72 4-Hydroxyphenyl 
pyruvic acid 剣劼ꃑ 110 IPP_DMAPP 剣劼熧ꃑ 

35 Shikimic acid 剣劼熧ꃑ 73 
3-

Hydroxyphenylacetic 
acid 

薅ꂛ 111 Methylmalonyl coenzyme A 鳇ꃍ 

36 Glyceric acid 剣劼熧ꃑ 74 UDP-glucose 呍薗ꃑ祪 112 Succinyl coenzyme A 鳇ꃍ 

37 Glycolic acid 剣劼ꃑ 75 Xanthosine 
monophosphate 呍薗ꃑ 113 Crotonyl coenzyme A 鳇ꃍ 

38 Thymidine 呍薗 76 2-Ketoglutaric acid 剣劼ꃑ 114 Butyryl coenzyme A 鳇ꃍ 

1.3 呋ㅷ⵸㢅椚倰岁 
劥㹊낉呋ㅷ⚹欽✵ざ䧭欰暟㷖涸㣐肃勍蝒ⴔⵆ㖈封ꃋ劍ꢂ涸 18ծ24ծ30ծ54 ㄤ 91 㼭傞》呋⵸㢅

椚倰岁錛ⴲ紩去靧❡暟ⴔ區倰岁⺫կ 
 

2絕卓♸雭雿 
2.1 鿈ⴔ絆ⴔ MRM 蒀靶㕃 

⢪欽ⴲ紩去靧❡暟倰岁⺫㼆 5 ⚡♶ず傞ꢂ挿涸㣐肃勍蝒脅ⰻⴲ紩去靧❡暟鵳遤ⴔ區唬ⴀ 58 猫絆ⴔ
⺫ゎ孽㛇ꃑ碫ծ剣劼熧ꃑ碫ծ熧ꃑ祪ծ呍薗ꃑծ鳇ꃍ瘝կ鿈ⴔ唬ⴀ絆ⴔ蒀靶㕃㥵㕃 1 䨾爙կ 

         
Serine                       Asparagine              Cytidine monophosphate 

         
Guanosine 3',5'-cyclic monophosphate     Adenosine monophosphate          UDP-glucose 

7.93e3Q 104.10>74.10 (-)

0.5 1.0 1.5 2.0

0.0e0

2.0e3

4.0e3

6.0e3

1.70e3Q 131.00>113.15 (-)

0.5 1.0 1.5 2.0

0.0e0

5.0e2

1.0e3

1.5e3

9.74e3Q 322.00>79.10 (-)

10.5 11.0 11.5

0.0e0

2.5e3

5.0e3

7.5e3

3.28e3Q 343.90>150.10 (-)

11.0 11.5 12.0 12.5

0.0e0

1.0e3

2.0e3

3.0e3

3.39e4Q 346.00>79.10 (-)

11.5 12.0 12.5

0.0e0

1.0e4

2.0e4

3.0e4

3.55e4Q 565.00>322.90 (-)

12.0 12.5 13.0

0.0e0

1.0e4

2.0e4

3.0e4
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             NADP              Guanosine diphosphate    Phosphoribosyl pyrophosphate 

          
         FAD                  Uridine triphosphate        2,3-Bisphosphoglyceric acid 

㕃 1. 鿈ⴔ唬ⴀ絆ⴔ MRM 㕃 

2.2 ♶ず傞ꢂⴲ紩➿靧❡暟」⻊馋⸷㕃 
嫱鳅 5 ⚡♶ず傞ꢂ挿涸去靧❡暟油꬗獤鿈ⴔ⻊ざ暟油꬗獤盐絁㕃㥵㕃 2 䨾爙կ歋㕃〳濼ꥥ满傞ꢂ

涸䒁Ɤ♶ず碫ⵆ涸去靧❡暟㶸㖈♶ず涸」⻊馋⸷կGlutamic acid 瘝孽㛇ꃑ㖈⵸ 30 h ゎꆀ㛇劥絶䭯♶
」30 h たⴀ梡鳅䘯㟞Ɤ霹僈㣐肃勍蝒ⴲ紩去靧鵂玐务⠔ⴔ屲鵯碫暟餘կPhosphoribosyl 
pyrophosphate 瘝熧ꃑ祪ⴭꥥ满傞ꢂ涸䒁Ɤ♶倗꣭⡛邍僈㣐肃勍蝒ⴲ紩去靧鵂玐务⠔嶊署鵯碫暟餘կ
Cytidine monophosphate 瘝呍薗ꃑ碫暟餘㖈 30 h たⴀ梡鳅䘯鸟涸㟞⸈ꥥた絶䭯珘㹁կ鵯❈ⴲ紩去靧❡
暟ゎꆀꥥ满傞ꢂ涸」⻊馋⸷〳欽✵硼倗㣐肃勍蝒去靧僽や㶸㖈䒗䌢կ 

        

碫ⵆ孽㛇ꃑ 

1.29e5Q 742.20>619.90 (-)

12.0 12.5 13.0

0.0e0

5.0e4

1.0e5

2.80e4Q 441.90>159.05 (-)

12.0 12.5 13.0

0.0e0

1.0e4

2.0e4

3.24e4Q 388.95>290.90 (-)

12.0 12.5 13.0

0.0e0

1.0e4

2.0e4

3.0e4

5.81e4Q 784.10>437.05 (-)

12.0 12.5 13.0

0.0e0

2.0e4

4.0e4

2.62e4Q 482.90>159.00 (-)

12.0 12.5 13.0

0.0e0

1.0e4

2.0e4

8.07e4Q 265.00>167.00 (-)

12.0 12.5 13.0

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

0

200000

400000

600000

800000

18h 24h 30h 54h 91h

Glutamic acid

0

50000

100000

150000

200000

18h 24h 30h 54h 91h

Asparagine
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碫ⵆ剣劼熧ꃑ 

    

碫ⵆ熧ꃑ祪 

   

碫ⵆ呍薗ꃑ 

   

碫ⵆ鳇ꃍ 
㕃 2. ♶ず傞ꢂ挿去靧❡暟」⻊馋⸷㕃 

0

1000000

2000000

3000000

18h 24h 30h 54h 91h

2,3-Bisphosphoglyceric acid

0

500000

1000000

1500000

2000000

18h 24h 30h 54h 91h

Phosphoenolpyruvic acid 

0

100000

200000

300000

400000

18h 24h 30h 54h 91h

Fructose 1,6-bisphosphate

0

500000

1000000

18h 24h 30h 54h 91h

Phosphoribosyl 
pyrophosphate

0

20000

40000

60000

80000

18h 24h 30h 54h 91h

Cytidine monophosphate

0

20000

40000

60000

18h 24h 30h 54h 91h

Inosine monophosphate

0

500000

1000000

1500000

18h 24h 30h 54h 91h

NAD

0

1000000

2000000

3000000

18h 24h 30h 54h 91h

NADP
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3絕雿 
劥俒⢪欽ⴲ紩去靧暟倰岁⺫㼆 5 ⚡♶ず傞ꢂ挿㣐肃勍蝒脅ⰻⴲ紩去靧❡暟鵳遤ⴔ區嫱鳅Ⱖⴲ紩去靧

❡暟ꥥ傞ꢂ涸」⻊〳欽✵ⴔ區欰暟ざ䧭鵂玐䒗䌢涸⾲㔔կ 
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⢪欽 LC-MS/MS ず傞ⴔ區 158 猫腒餘➝餘䧭ⴔ 
 
腒餘➝餘僽Ⱘ剣欰椚崞䚍腒餘涸䚪獦❡欰✵

➃⡤ⰻ䕧ㆇ满➃⡤涸ぐ猫欰椚劼腊կ㔔Ⱖ㼆祪㽶
氻瘝♸欰崞⛴䟗剣Ⱒ涸ぐ猫氬氻❡欰涸䕧ㆇ㢊「澏
湡կ鵛䎃勻ꥥ满 LC/MS ⴔ區禹絡涸䘯鸟⻊ㄤ넞身
併䏞⻊〳 ⟄㼆 100 猫䧭ⴔ⟄副涸腒餘➝餘湱Ⱒ暟
餘ず傞鵳遤ⴔ區կ㔔⚹腒餘➝餘♶➑ⴔ㶩ꆀ湱ず
罜⚂ MS/MS ⯕靶务⛲㶸㖈䖎㢴湱ず涸䒗匬⡤䨾
⟄꨽銳鸑鵂 LC ⴔ猌ㄤ⥂殆傞ꢂ鵳遤霋ⵆ⟄鵳遤
㹁䚍ⴔ區䖤ⵌ腒餘靶կ 

⚹✫忘駈副鶣꨽宠䀙峸䒓封✫⢪欽넞佪♲ꅾ

㔋匧勍餘靶翫欽⟉ LCMS-8050 㼆腒餘➝餘ず傞鵳
遤ⴔ區涸倰岁⺫-LC/MS/MS 倰岁⺫ 腒餘➝餘 
Version2կ劥倰岁⺫⺫䭍♴鶣⴩邍务 158 猫䧭ⴔ
涸剒⢕ MRM ⿬侨ծLC 勵⟝ㄤ⥂殆傞ꢂկ㖈姼⴩⚿
湡叻䧭ⴔ⴩邍⿺Ⱖ䎾欽爙⢾կ⴩邍务⺫䭍蔄欰㔋掜
ꃑ去靧暟(⺫ゎ蔄欰㔋掜ꃑ涸 87 猫䧭ⴔ)ծEPA 去
靧暟(⺫ゎ EPA 涸 18 猫䧭ⴔ)ծDHA 去靧暟(⺫ゎ 
DHA 涸 16 猫䧭ⴔ)ծ⛩ꃫꃀ腂碫 11 猫䧭ⴔծⰦ➭
腒肘ꃑ去靧暟 23 猫䧭ⴔծAzelaoyI-PAFծPAF ㄤ 
LySO-PAF 

 
邍 1. ⻊ざ暟♧錢邍 

 
㢊岤ⴔ碫綘ⱗ LA:linoleic acid, ALA: a-inolenic add,EDA: icosadienoic add, AA: arachidonic acid, ADA: adrenic add, 
DGLA.dihomo- y -linolenic acid, EPA: eicosapentaenoic acid, DHA: docosahexaenoic acid, EA: ethanolamide 䧭ⴔぜ綘ⱗ
PG: prostaglandin, LT:leukotrien, DiHOME: dihydroxyoctadecenoic acid, HODE: hydroxyoctadecadienoic acid, 
Hp:hydroperoxy, KODE:keto-octadecadienoic acid, HETE: hydroxyeicosatetraenoic acid, EET:epoxyeicosatrienoic acid) 
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1. ⴔ區勵⟝ 
HPLC 勵⟝ 

蒀 靶 叙 Phenomenex Kinetex C8 (150 mm L.x 2.1 mm l.D., 2.6 μm) 
崨 ⸓ 湱 A-0.1%歌ꃑ宐B-⛩臟 崨 鸟 0.4 mL/min 
叙 庛 40˫ 鵳 呋 ⡤ 獤 5 µL 
峤 膴 玐 䎸 10% B.(0 min)̔25 %B.(5.0 min)̔35 %B.(10.0 min)-75 % B.(20.0 min)̔95 % 

B.(20.1-25.0 min) 
MS 勵⟝ 

猌 㶩 彂 ESI(姻/餏) ꨺ ⻊ 孞 崨 鸟 3.0 L/ min 
䎁 斕 孞 崨 鸟 10.0 L/ min ⸈ 掚 孞 崨 鸟 10.0 L/min. 
D L  庛 䏞 250˫ ⸈ 掚 垷 㗌 庛 䏞 400˫ 
䱹 〡 庛 䏞 300˫ C I D  孞 ⾓ 230 kPa 

 

2. ⴔ區絕卓 
呏研 16 猫ⰻ叻䧭ⴔ㼜腒餘➝餘 158 猫䧭ⴔ鵳遤ⴔ絆ꅷ欽䱹鵛⥂殆傞ꢂ涸ⰻ叻油鵳遤吥姻〳㹊梡

넞礵䏞涸油霋ⵆկ㕃 1 ⚹➢㣐롖腰絆絉务唬崵霋ⵆ涸 8-iso-PGF2aծ8-iso-15(R)-PGF2aծPDE,ㄤ PGD,涸蒀
靶㕃կ副倰⚹叻ⲥ呋ㅷ幊ざ很巊涸蒀靶㕃կ絑嫱鳅〳濼ⰻ叻呋ㅷ涸⥂殆傞ꢂ䊵♸欰⡤呋ㅷ务㛇劥湱ず霹
僈油霋ⵆ礵䏞넞կ 

 
㕃 1. 叻ⲥ呋ㅷ幊ざ很巊♸罈롖腰腒餘蟋》很巊涸 8-is0-PGF2a (䊩)♸ PGD1(〸)MRM 蒀靶㕃 

䶰ⴀ㣐롖涸腰ծ聽腮ㄤ臍腮た欽巊宆鸟ⲏⴔⵆ獦ꆀⱺⲏ絆絉ⱄぢ絆絉务幑⸈歌ꃫ♸ⰻ叻幊ざ很巊⟄
鵳遤腒餘蟋》կ欽歌ꃑ獺ꅺ蟋》很巊鸑鵂㔿湱蟋》礵ⵖㄤ崽綫た鵳遤ず傞ⴔ區կ㕃 2 ⚹ 3 猫絆絉务唬崵
ⵌ涸 78 猫䧭ⴔ涸腒餘靶կ㼆䨾剣䧭ⴔ絚ⵖ叻ⲥ刼絁㼜䨾䖤㹁ꆀ⧩⟄㼆侨倰䒭叻岤㖈紷鲶կ紷鲶⽀⡙僽絆
絉嫦⽀⡙ꅾꆀ涸ゎꆀ(fg/mg tissue)կ歋㕃〳濼聽腮涸 PGEz ⚹ 0.10pg/mg tissue腰涸 PGDz ⚹ 143 
pg/mg tissue邍僈㖈⡛崽䏞薴㔵〳䖤ⵌ⸓䙖薴㔵㣐涸腒餘靶կ 
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㕃 2. 㣐롖腰ծ聽腮ㄤ臍腮涸腒餘靶 
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GCMS 絕ざ䀙峸➿靧暟侨䰘䎽䘯鸟癃叅ⲏ䎁蝒⚏⡤⚥剣劼ꃑ 

䶰 銳劥俒ⵄ欽孞湱蒀靶餘靶翫欽⟉GCMS-QP2020絕ざ䀙峸去靧暟侨研䎽䒊用✫♧猫䘯鸟癃叅ⲏ䎁蝒⚏
⡤务剣劼ꃑ涸倰岁կ去靧暟侨研䎽⺫䭍⥂殆䭷侨ծ餘靶㕃ծ⻊ざ暟⥌䜂CAS䎸⴩〿ㄤ絕匬䒭⟄⿺311猫
去靧暟涸倰岁俒⟝孽㛇ꃑծ腒肘ꃑծ剣劼ꃑկAART⸆腊涸⢪欽〳䘯鸟⴯䒊去靧暟ⴔ區勵⟝⢪欽䌄⥂
殆䭷侨涸餘靶䎽鵳遤唬程〳⟄儑衼Ⲹ㼱⦫鷥⻊ざ暟侨ꆀ㟞⸈唬程絕卓涸〳ꬑ䚍կ霪倰岁乼⡲皍⽀⤑䰦〳
㹊梡ⲏ䎁蝒⚏⡤务剣劼ꃑ涸䘯鸟癃叅կ 
 

Ⱒꝶ霒GCMS 去靧暟侨研䎽 AART 
 

䀙峸去靧暟侨研䎽⺫ゎ♴⴩ⰻ㺂㔋口倰岁俒
⟝孽㛇ꃑEZ:faastTM 遥欰暟ծ腒肘ꃑ歌㛇
遥欰暟⟄⿺剣劼ꃑ/孽㛇ꃑ♲歌㛇炊掬㛇遥欰暟
ⴔ區勵⟝ծ餘靶㕃ㄤ⥂殆䭷侨㔋⚡䎽⺫ゎ孽㛇
ꃑծ腒肘ꃑ⟄⿺剣劼ꃑ去靧絆ⴔ⻊ざ暟⥌䜂ゎCAS
〿ծ261䓎EI彂餘靶㕃ծ50䓎CI彂餘靶㕃ㄤ⥂殆䭷
侨կ 

劥俒⢪欽剣劼ꃑ歌ꂾ⻊遥欰暟侨研䎽絕ざ

䭷㹁涸蒀靶叙ㄤⴔ區勵⟝鸑鵂ⴔ區姻匬掬捎叻ⲥ
很巊⟄AART⥂殆傞ꢂ荈⸓吥姻Automatic 
Adjustment of Retention Time⸆腊㖈尵剣剣劼ꃑ
叻ⲥㅷ涸䞔ⲃ♴蜦䖤湡叻⻊ざ暟涸⥂殆傞ꢂ䎇荈
⸓模䧭50猫剣劼ꃑ歌ꂾ⻊❡暟涸ⴔ區倰岁䒊用կ霪
崨玐皍⽀乼⡲皍⽀⤑䰦〳欽✵ⲏ䎁蝒⚏⡤务剣
劼ꃑ涸䘯鸟癃叅կ 

 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸孞湱蒀靶餘靶⟉ GCMS-QP 2020 

1.2 ⴔ區勵⟝ 
GCMS勵⟝ 

蒀 靶 叙 DB-530 m × 0.25 mm × 1.00 µm 猌 㶩 ⻊ 倰 䒭 EI 
鵳 呋 〡 庛 䏞 280˫ 猌 㶩 彂 庛 䏞 200˫ 
鵳 呋 倰 䒭 ♶ⴔ崨鵳呋 很⵫䒁鵷傞ꢂ 2.25 min 
鲿 孞 He ꅷ ꧋ 倰 䒭 Scanm/z 45~500 
鲿 孞 䱽 ⵖ 倰 䒭 䛎絁鸟䏞 43.0 cm/sec   
叙 庛 玐 䎸 40˫(2 min)_6˫/min_320˫(1 min)   
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1.3 呋ㅷⵖ㢊 
獦》 1.5g ⲏ䎁蝒⚏⡤✵ 15mL 猌䗱盗务⸈Ⰶ 10mL 歌ꃫ嵵岙馄㡮 1h猌䗱》副幡巊偒襒䎁

斕կ⸈Ⰶ 3mL NaOH-歌ꃫ很巊2gNaOH+100ml 歌ꃫ歌ꃫゎ宐ꆀ<0.5%宆孞㺙㼓70˫䴛䬜导䎾
30min㹔庛ⲇ⽲ 3minկ⸈Ⰶ 3.5mL BF3-歌ꃫ很巊12-15% BF3-歌ꃫ很巊宆孞㺙㼓70˫䴛䬜
30min㹔庛ⲇ⽲ 3minկ⸈Ⰶ 2-3mL 姻䏊掬宆孞㺙㼓70˫䴛䬜 5min⸈Ⰶ 5mL 껒ㄤ NaCl 很巊
䮷虹꫽縨ⴔ㽻կエ》 1mL 副㽻姻䏊掬⸈Ⰶ㼱ꆀ偽宐 Na2SO4鵳呋 1μL ✵ GCMS-QP2020 ⴔ區。 

 

2 絕卓雭雿 
2.1 ⴔ區倰岁䒊用崨玐 

⢪欽ⴔ區倰岁⺫务涸FA_ME_DB5MS_EI_V3_Scan.qgm倰岁ꅷ꧋C9~C33姻匬掬捎叻ㅷ欽✵硼皾剣劼
ꃑ歌ꂾ⻊❡暟絆ⴔ涸⥂殆傞ꢂկ姻匬掬捎叻ㅷ蒀靶㕃錛㕃1կ 

 
㕃 1. 姻匬掬捎C9-C33蒀靶㕃 

ⵄ欽⟄副䨾䖤涸侨研⿺ FA_ME_MRM_EI_V3.xlsm 侨研䎽荈⸓⴯䒊 50 猫剣劼ꃑ歌ꂾ⻊❡暟涸ⴔ區倰
岁կ侨研䎽⴯䒊倰岁歲꬗錛㕃 2կ 

 
㕃 2. 侨研䎽⴯䒊歲꬗㕃 

2.2 ⲏ䎁蝒⚏⡤崵㹁絕卓 
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ꅷ欽 GCMS-QP2020 ⽀㔋紩勍孞餘翫欽⟉ㄤ去靧暟侨研䎽䒊用✫♧猫ⲏ䎁蝒⚏⡤务剣劼ꃑ涸ⴔ區倰岁
ⴔ區絕卓錛㕃 3癃叅絕卓錛邍 1կ 

 
㕃 3. ⲏ䎁蝒⚏⡤ⴔ區絕卓 TIC 㕃 

邍 1. ⲏ䎁蝒⚏⡤务剣劼ꃑ癃叅絕卓 

No
. 

薉俒ぜ獦 务俒ぜ獦 
⥂殆傞ꢂ
min 

CAS 〿 湱⡃䏞 

1 Methyl caprylate 鳟ꃑ 13.10 124 - 07 - 2 95 
2 Dodecanoic acid ⼧✳掬ꃑ 22.32 143 - 07 - 7 93 
3 Tridecanoic acid ⼧♲掬ꃑ 24.32 638 - 53 - 9 94 
4 Tetradecanoic acid ⼧㔋掬ꃑ 26.24 544 - 63 - 8 95 
5 cis-10-pentadecenoate 곡⼧❀焫-10-掜ꃑ 27.75 84743 - 29 - 3 94 
6 Pentadecanoic acid ⼧❀掬ꃑ 28.05 1002 - 84 - 2 95 
7 Hexadec-9-enoic acid 啕嚔屘ꃑ 29.44 373 - 49 - 9 94 
8 Hexadecanoic acid ⼧Ⱉ掬ꃑ 29.89 57 - 10 - 3 88 
9 cis-10-heptadecenoate 10-곡-⼧♫焫掜ꃑ 31.17 29743 - 97 - 3 94 

10 margarate ; ⼧♫掬ꃑ 31.41 506 - 12 - 7 95 

11 9-cis,11-trans-
octadecadienoate 

9-곡11-导-⼧Ⱃ焫✳
掜ꃑ 32.43 2540-56-9 82 

12 cis-7-octadecenoate 导-7-⼧Ⱃ焫掜ꃑ 32.55 13126 - 31 - 3 93 
13 Octadecanoic acid ⼧Ⱃ掬ꃑ 33.00 57 - 11 - 4 95 
14 Icosanoic acid ✳⼧掬ꃑ 35.91 506 - 30 - 9 86 
15 Henicosanoic acid ✳⼧♧掬ꃑ 37.30 2363 - 71 - 5 94 
16 erucate 蓤ꃑ 38.30 112 - 86 - 7 78 
17 Docosanoic acid ✳⼧✳掬ꃑ 38.64 112 - 85 - 6 92 
18 Tetracosanoic acid ✳⼧㔋掬ꃑ 41.17 557 - 59 - 5 91 

 

3 絕雿 
ⵄ欽䀙峸GCMS-QP2020⽀㔋匧勍孞餘翫欽⟉絕ざ去靧暟侨研䎽䒊用✫♧猫䘯鸟癃叅ⲏ䎁蝒⚏⡤务剣

劼ꃑ涸倰岁կ鸑鵂ꅷ꧋姻匬掬捎侨研俒⟝ծ⢪欽AART(Automatic Adjustment of Retention Time⸆腊㖈
偽叻ⲥ呋ㅷ涸䞔ⲃ♴礵烁곫崵去靧暟侨研䎽ⰻ⻊ざ暟⥂殆傞ꢂ➢罜䘯鸟⴯䒊癃叅ⴔ區倰岁կ劥妃㹊낉剣
佪癃叅ⴀ剣劼ꃑ䧭ⴔ18猫倰岁⴯䒊崨玐皍⽀ⴔ區鸟䏞䘯鷓ざⲏ䎁蝒⚏⡤务剣劼ꃑ涸䘯鸟癃叅ⴔ區կ 
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GCMSMS 絕ざ➿靧暟靶䎽ⴔ區蔠脅勍蝒➿靧暟 

䶰 銳去靧絆㷖⚺銳灇瑕涸僽⡲⚹ぐ猫去靧騟䖈涸䏀暟ㄤ❡暟涸㼭ⴔ㶩去靧暟劥俒⢪欽䀙峸♲ꅾ㔋匧
勍⚮紩孞餘翫欽⟉䎇絕ざ去靧暟靶䎽䧭⸆ⴔ區✫封ꃋ涸蔠脅勍蝒脅ⰻ去靧暟կ 
 
Ⱒꝶ霒♲ꅾ㔋匧勍⚮紩孞餘ծ去靧暟靶䎽ծ蔠脅勍蝒脅ⰻ去靧暟 

 

荈1999䎃薉㕂侅䱇Nicholson䲿ⴀ去靧絆㷖♧
霒た去靧絆㷖䖤ⵌ✫䘯鸟涸封㾝䎇幷鷳ⵌ㢴고
곭㚖嫱㥵氬氻霏倗ծ⼕蚋灇ⵖ䒓封ծ梠㞯㷖嗃暟
㷖瘝♸➃碫⨴䐀䫡椚㺙ⴗ湱Ⱒ涸곭㚖կ去靧絆㷖⚺
銳灇瑕涸僽⡲⚹ぐ猫去靧騟䖈涸䏀暟ㄤ❡暟涸㼭ⴔ
㶩去靧暟Ⱖ呋ㅷ⚺銳僽⸓嗃暟涸絈脅ㄤ絆絉涸䲿
》巊կ孞湱蒀靶-餘靶⿺♲ꅾ㔋匧勍⚮紩孞餘䪮助⡲

⚹去靧絆㷖涸灇瑕䩛媯⛲䖤ⵌ✫䎛岌涸䎾欽կ䀙峸
䒓封✫去靧暟靶䎽霪靶䎽銻渷✫568猫Scanծ
475猫MRM⻊ざ暟涸餘靶㕃ծ⥂殆䭷侨ծMRM㹁
ꆀ㹁䚍猌㶩㼆瘝⥌䜂〳㹊梡㖈偽叻ⲥㅷ涸䞔ⲃ♴
涸䘯鸟癃叅唬崵♸烁霆կ劥俒⢪欽䀙峸去靧暟靶䎽
剣佪㹁䚍✫封ꃋ蔠脅勍蝒脅ⰻ涸去靧暟կ 

 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

GCMS-TQ8040 ♲ꅾ㔋匧勍⚮紩孞餘翫欽⟉ 

1.2 ⴔ區勵⟝ 
GCMSⴔ區勵⟝ 

蒀 靶 叙 BPX-5 (30 m×0.25 mm×0.25 µm) 
叙 庛 玐 䎸 60˫ (2 min)_15˫/min_330˫ (3 min) 
鲿 孞 䱽 ⵖ 倰 䒭 䛎絁鸟䏞 叙 崨 ꆀ 1.14 mL/min 
鵳 呋 倰 䒭 ⴔ崨鵳呋 ⴔ 崨 嫱 5:1 
猌 㶩 彂 庛 䏞 200 ˫ 䱹 〡 庛 䏞 280 ˫ 
ꅷ ꧋ 垷 䒭 SCAN/MRM 餘 ꆀ 薴 㔵 45։600 amu 

1.3 呋ㅷ⵸㢅椚 
》㖈封ꃋ㛆Ⱞ㛇务封ꃋ涸蔠脅勍蝒絈脅♸瘝ꆀ涸0.25 mol/L넞守ꃑ幊ざた㖈-10˫鵳遤帳抣10 minկ

⟄10000 rpmծ0˫勵⟝♴猌䗱5 min㖈4˫♴欽0.9% NaCl很巊峤嶷絈脅⚙妃ⱄ⟄10000 rpmծ0˫猌䗱
5 min, 欽75%⛩ꃫ90˫䬄䲿絈脅10 minた鲮Ⰶ-40˫䬄䲿5 min猌䗱》副幡ⴭ⚹Ⱖ脅ⰻ去靧暟կ㖈ⲏ
䎁た涸絈脅䬄䲿暟务⸈Ⰶ40 μL 20 mg/ml涸歌孻腂渮ꃑ渮ぼ㊋很巊37˫肁⻊90 minⱄ⸈Ⰶ10 μLⰻ叻
很巊⛩ꃑ薅⛩ꂾ/ぼ㊋5:100050 μL BSTFA37˫遥欰⻊60 minた獺ꅺ10⦔》1 μL鵳呋կ 

 

2 絕卓♸雭雿 
2.1〄ꃋ蔠㷋勍蝒脅ⰻ➿靧暟遥欰❡暟TIC㕃 
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封ꃋ蔠㷋勍蝒脅ⰻ去靧暟遥欰❡暟 TIC 㕃㥵♴㕃 1 䨾爙կ 

 
㕃 1. 封ꃋ蔠㷋勍蝒脅ⰻ去靧暟遥欰❡暟 TIC 㕃 

2.2 〄ꃋ蔠㷋勍蝒脅ⰻ➿靧暟遥欰❡暟㹁䚍絕卓 
邍 1. 蔠脅勍蝒脅ⰻ去靧暟㹁䚍絕卓 

ID ⻊ざ暟ぜ㶶 ⥂殆傞ꢂmin ⥂殆䭷侨 油꬗獤 
1 Glycolic acid-2TMS 6.616 1075 207 
2 Benzoic acid-TMS 8.605 1259 3112 
3 Glyceric acid-3TMS 9.071 1306 15291 
4 Catechol-2TMS 9.138 1313 139 
5 Nonanoic acid-TMS 9.551 1357 5990 
6 Hydroquinone-2TMS 9.926 1397 3046 
7 Decanoic acid-TMS 10.488 1460 1976 
8 meso-Erythritol-4TMS 10.729 1488 3115 
9 Anthranilic acid-TMS 10.936 1512 473 

10 Aspartic acid-d3-3TMS 10.937 1512 1449 
11 Aspartic acid-3TMS 10.733 1488 1289 
12 Ornithine-3TMS 11.786 1616 489 
13 Triethanolamine-3TMS 11.673 1601 558 
14 Lyxose-meto-4TMS(2) 11.938 1635 341 
15 Lauric acid-TMS 12.046 1649 38515 
16 Rhamnose-meto-4TMS(1) 12.258 1676 426 
17 1,6-Anhydroglucose-3TMS 12.348 1687 45396 
18 Fucose-meto-4TMS(1) 12.607 1721 1527 
19 2-Deoxy-glucose-4TMS(1) 12.349 1687 47217 
20 Fucose-meto-4TMS(2) 12.611 1722 1850 
21 2-Deoxy-glucose-4TMS(2) 12.956 1769 38881 
22 2-Aminopimelic acid-3TMS 13.287 1814 959 
23 Citric acid-4TMS 13.197 1801 620 
24 Psicose-meto-5TMS(1) 13.57 1854 10925 
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25 Psicose-meto-5TMS(2) 13.576 1855 33760 
26 Tagatose-meto-5TMS(2) 13.574 1854 6193 
27 Sorbose-meto-5TMS(1) 13.582 1855 6135 
28 Fructose-meto-5TMS(1) 13.577 1855 41956 
29 Sorbose-meto-5TMS(2) 13.582 1855 6135 
30 Allose-meto-5TMS(1) 13.574 1854 25266 
31 Myristic acid-TMS 13.504 1844 339752 
32 Fructose-meto-5TMS(2) 13.576 1855 10403 
33 Mannose-meto-5TMS(1) 13.574 1854 65461 
34 Galactose-meto-5TMS(1) 13.576 1855 68164 
35 Vanilmandelic acid-3TMS 13.687 1870 517 
36 Glucono-1,5-lactone-4TMS 13.576 1855 59543 
37 Glucose-meto-5TMS(1) 13.573 1854 88520 
38 Hippuric acid-TMS 13.576 1855 1040328 
39 Mannose-meto-5TMS(2) 13.575 1854 39757 
40 Allose-meto-5TMS(2) 13.76 1881 41003 
41 Erythrose 4-phosphate-meto-4TMS(1) 13.772 1882 2824 
42 Erythrose 4-phosphate-meto-4TMS(2) 13.691 1871 16330 
43 Galactose-meto-5TMS(2) 13.758 1880 36150 
44 Glucose-meto-5TMS(2) 13.76 1881 41001 
45 5-Dehydroquinic acid-5TMS 13.689 1870 6059 
46 Glucosamine-5TMS(1) 13.892 1899 106512 
47 Mannitol-6TMS 13.759 1880 26773 
48 Sorbitol-6TMS 13.807 1887 7577 
49 Galactitol-6TMS 13.896 1900 9828 
50 Galacturonic acid-meto-5TMS(1) 13.891 1899 13803 
51 Urocanic acid-TMS 14.077 1927 449 
52 Glucuronic acid-meto-5TMS(2) 13.891 1899 13787 
53 Ureidosuccinic acid-3TMS 14.113 1932 2404 
54 Galactosamine-5TMS(2) 14.151 1938 420 
55 Ascorbic acid-4TMS 14.115 1932 23010 
56 Galacturonic acid-meto-5TMS(2) 14.111 1932 26656 
57 N-Acetyl-Ornithine-4TMS 14.112 1932 5028 
58 Gluconic acid-6TMS 14.114 1932 44192 
59 Palmitoleic acid-TMS 14.829 2040 11499 
60 Palmitic acid-TMS 14.831 2041 7069962 
61 Inositol-6TMS(2) 14.885 2049 2153 
62 Dopa-4TMS 15.008 2068 369 
63 Ribulose 5-phosphate-meto-5TMS(2) 14.951 2059 1285 
64 Norepinephrine-5TMS 15.486 2145 143382 
65 Octadecanol-TMS 15.499 2147 6697 
66 Cystamine-nTMS 15.787 2194 63672 
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67 Oleic acid-TMS 15.917 2215 22612 
68 Elaidic acid-TMS 15.913 2215 49035 
69 Spermidine-5TMS 15.988 2227 373 
70 Stearic acid-TMS 16.048 2237 2627925 
71 Uridine-4TMS 17.244 2448 7857 
72 5-Methoxytryptamine-3TMS 17.246 2449 58123 
73 Uridine-3TMS 17.251 2450 5690 
74 Docosahexaenoic acid-TMS 17.858 2564 8581 
75 Sucrose-8TMS 17.85 2563 24968 
76 Batyl alcohol-2TMS 18.35 2661 4632 
77 Maltose-meto-8TMS(1) 18.448 2681 16046 
78 Trehalose-8TMS 18.45 2681 35944 
79 Lactitol-9TMS 18.499 2691 6680 
80 Monostearin-2TMS 18.816 2757 1348748 

2.3 〄ꃋ蔠㷋勍蝒脅ⰻ➿靧暟鿈ⴔ⻊ざ暟MRM靶㕃 

 
Glycolic acid-2TMS             Glyceric acid-3TMS             Hydroquinone-2TMS 

 

 
meso-Erythritol-4TMS             Fucose-meto-4TMS(1)             Myristic acid-TMS 

㕃 2. 封ꃋ蔠㷋勍蝒脅ⰻ去靧暟鿈ⴔ⻊ざ暟 MRM 㕃 

2.4 〄ꃋ蔠㷋勍蝒脅ⰻ➿靧暟鿈ⴔ⻊ざ暟涸唬程絕卓 
劥倰岁ꅷ欽 Scan/MRM ず傞侨研ꅷ꧋垷䒭㖈䖤ⵌ MRM 侨研涸ず傞ⵄ欽 Scan ꅷ꧋䖤ⵌ涸餘靶㕃

ㄤ去靧暟餘靶䎽务叻ⲥ餘靶㕃鵳遤湱⡃䏞唬程鵳♧姿㹁䚍烁霆霪去靧暟կ封ꃋ蔠㷋勍蝒脅ⰻ去靧暟鿈ⴔ

6.50 6.75

1.0

2.0

3.0

4.0
(x100)

177.10>73.00
177.10>147.10

9.00 9.25
0.00

0.25

0.50

0.75

1.00

1.25

(x10,000)

292.10>73.00
189.10>73.00

9.75 10.00

1.0

2.0

3.0

(x1,000)

239.10>73.00
254.10>239.10

10.50 10.75

0.5

1.0

1.5

2.0

2.5

3.0

(x1,000)

307.00>73.00
307.00>217.10

12.25 12.50 12.75

0.5

1.0

1.5

2.0

(x1,000)

277.00>73.00
160.00>73.00

13.25 13.50 13.75

0.5

1.0

1.5

2.0

(x100,000)

129.10>75.00
285.20>75.00
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⻊ざ暟涸唬程絕卓㥵♴㕃 3 䨾爙կ 

 

㕃 3. 鿈ⴔ⻊ざ暟唬程絕卓 

3. 絕雿 
⢪欽䀙峸♲ꅾ㔋匧勍孞餘翫欽⟉GCMS-TQ8040⿺去靧暟靶䎽㼆封ꃋ蔠㷋勍蝒脅ⰻ去靧暟鵳遤㹁䚍ⴔ

區〳ꊹ㹁80⡮猫去靧暟儑爙去靧暟靶䎽䔂㣐涸㹁䚍腊⸂〳⟄剣佪㹁䚍崵㹁㢴猫去靧暟կ 
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痦 5 畎 䏀渹絈脅➿靧鸑騟ⴔ區-脅㢪➿靧暟ㄤ 

偽劼⯋稇ⴔ區 
䗎欰暟㛆Ⱞ僽ざ䧭欰暟㷖务涸㛇炄乼⡲䕧ㆇ满䗎欰暟去靧涸靈䱽⿺湡叻❡暟涸ざ䧭佪桧կ㖈ざ䧭欰

暟㷖涸灇瑕务䗎欰暟䌢⡲⚹絈脅䊨⾊鄄霃雦ㄤ佖鸣欽✵欰❡蚋暟ծ⻊䊨ㅷծ腊彂瘝㢴猫❡ㅷ㔔姼
礵烁䱽ⵖ㛆Ⱞ勵⟝荛Ⱒꅾ銳կ鸑鵂⠏⻊㛆Ⱞ梠㞯㥵庛䏞ծpHծ孻孞⣘絛ㄤ㛆Ⱞ㛇䧭ⴔ腊㢿㣐䌴䲿⼮䗎
欰暟涸欰Ɤ鸟䏞ㄤ去靧崞䚍鵳罜䲿넞湡叻❡暟涸❡ꆀկず傞㛆Ⱞ勵⟝涸⠏⻊⛲剣⸔✵䗎欰暟㖈䊨⚌⻊
欰❡务涸珘㹁䚍ㄤ〳ꅾ撑䚍㔔姼䗎欰暟㛆Ⱞ僽ざ䧭欰暟㷖务䗳♶〳㼱涸♧鿈ⴔ湬䱹䕧ㆇ满欰暟ⵖ鸣涸
佪桧ㄤ䧭劥կ 

㛆Ⱞ㛇蠒Ⱞ䧭ⴔ㖈䗎欰暟涸去靧鵂玐务䪏怵满荛Ⱒꅾ銳涸錭蒀㥵孽㛇ꃑծ呍薗ꃑծ絶欰稇ծ偽劼⯋
稇瘝㸐又⚹䗎欰暟涸欰Ɤㄤ去靧䲿⣘✫䗳꨽涸蠒Ⱞㄤ瀤暟餘կ⚹✫⠏⻊䗎欰暟㛆Ⱞㄤ䲿넞湡叻❡暟涸ざ
䧭佪桧䀙峸䲿⣘✫絈脅㛆Ⱞⴔ區倰岁⺫ㄤ넞佪涸 ICP歏䠭羒ざ瘝猌㶩⡤䪮助䌐⸔灇封➃プ䘯鸟ⴔ
區㛆Ⱞ㛇务涸剣劼䧭ⴔㄤ偽劼⯋稇կ鸑鵂㼆鵯❈剣劼蠒Ⱞ䧭ⴔ涸崵㹁灇瑕➃プ〳⟄呏研䗎欰暟涸去靧꨽
宠靈侮㛆Ⱞ㛇ꂁ倰烁⥂Ⱖ去靧鸀䖈涸剣佪䚍♸湡叻❡暟涸넞佪欰❡կ 

姼㢪䗎欰暟㖈㛆Ⱞ鵂玐务⠔剣鿈ⴔ去靧暟ⴔ屲荛㛆Ⱞ㛇务ⴔ區䗎欰暟脅㢪去靧暟㼆✵✫鍒䗎欰暟
涸去靧鸀䖈ㄤ欰❡腊⸂Ⱘ剣ꅾ銳䠑⛐կ⢾㥵去靧崨涸㣟邂〳腊㼋荝羟❈去靧❡暟涸獤稡罜鵯❈去靧❡
暟涸崽䏞岚⸓⿶腊导僥䗎欰暟涸去靧崞⸓կ䀙峸絈脅㛆Ⱞⴔ區倰岁⺫务湡叻暟ꤑ㛆Ⱞ㛇务剣劼蠒Ⱞ䧭ⴔ
㢪⛲⺫ゎ鿈ⴔ脅㢪去靧暟կ⢪欽姼倰岁⺫㼆脅㢪去靧暟涸ⴔ區灇瑕➃プ腊㢿礵烁霉⠮䗎欰暟涸❡暟欰
❡腊⸂鵳♧姿䭷㼋去靧䊨玐ㄤ㛇㔔佖鸣涸⠏⻊կ
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痦♲➿絈脅㛆Ⱞⴔ區倰岁⺫港䱽䗎欰暟〄ꃋ鵂玐  

䶰 銳劥俒⢪欽♲ꅾ㔋匧勍巊餘翫欽⟉絕ざ痦♲去絈脅㛆Ⱞⴔ區倰岁⺫䒊用✫⼱㹁ꆀⴔ區䫒欰稇封ꃋ巊䧭
ⴔ涸倰岁ꅷ꧋♶ず傞ꢂ封ꃋ巊务 144 猫⻊ざ暟涸湱㼆ゎꆀꅷ欽㢴絆㷖侮ざⴔ區䊨Ⱘ Multi-omics 絚ⵖ
♶ず碫ⵆ⻊ざ暟ゎꆀ」⻊馋⸷欽✵ⴼ倗封ꃋ巊䧭ⴔゎꆀ涸」⻊㼆䫒欰稇❡ꆀ涸䕧ㆇկ霪倰岁〳㖈 17 min
ⰻ模䧭 144 猫⻊ざ暟涸ⴔ區ⴔ區鸟䏞䘯ծ身併䏞넞ծ䫒䎁䪓腊⸂䔂鷓ざ封ꃋ巊务祪碫ծ孽㛇ꃑ碫ծ呍薗
碫ㄤ絶欰稇碫瘝⻊ざ暟涸䘯鸟唬崵կ 

Ⱒꝶ霒♲ꅾ㔋匧勍餘靶⟉  封ꃋ巊  絈脅㛆Ⱞⴔ區倰岁⺫  

 

䪮助暵挿 
 㛇✵♲ꅾ㔋匧勍巊餘翫欽⟉痦♲去絈脅㛆Ⱞⴔ區倰岁⺫剒䘯〳㖈 17 min ⰻ模䧭 144 猫⻊ざ暟涸ⴔ區
偽꨽倰岁⠏⻊կ 
 ꂁ㢊㢴絆㷖侮ざⴔ區䊨Ⱘ Multi-omics〳呏研去靧鸑騟䘯鸟絚ⵖ♶ず碫ⵆ⻊ざ暟⿺Ⱖ去靧暟ゎꆀ」⻊
馋⸷㕃կ 

 
封ꃋ䊨玐⡲⚹梡去欰暟䪮助涸♧⚡ꅾ銳絆䧭鿈

ⴔⰨ剣䎛ꢢ涸䎾欽⵸兞կ⢾㥵欽㛇㔔䊨玐涸倰
岁剣湡涸㖑佖鸣⾲剣涸蝒吳䎇⚂䲿넞Ⱖ❡ꆀⵄ欽
䗎欰暟封ꃋ欰❡蚋ㅷ㥵➃涸脨䀙稇ծ䎁䪓稇ㄤ欰
Ɤ慨稇瘝կ⡎僽歋✵䗎欰暟封ꃋ鵂玐劼椚⼧ⴔ撑
勇䕧ㆇ㔔稇ꝡ絾撑勇⚹✫㼆封ꃋ鵂玐鵳遤⠏⻊
䱽ⵖ⥂䭯䗎欰暟欰Ɤ䭽撑♧㹁涸欰Ɤ鲪鶺欰Ɤ
꨽銳烁⥂䗎欰暟欰Ɤ涸梠㞯勵⟝⚹剒⠏կ 

⠛絡涸倰䒭僽鸑鵂䱽ⵖ䗎欰暟欰Ɤ梠㞯⿬侨㥵
庛䏞ծpH⧩ծ很孻䏞瘝勻㹊梡涸կ⡎僽歋✵緃⛘ꆀ
⻊涸⣜研⠛絡涸倰䒭ꦼ⟄ⲥ烁涸㼆封ꃋ鵂玐务ぐ
䧭口涸」⻊鵳遤港䱽䨾⟄㖈➢㹊낉㹔ⵌ务霚➢

务霚ⵌ㣐錞垷欰❡鵂玐务⠔ⴀ梡雽㢴꡼곿㔔姼䒓
封♧猫腊ⲥ烁涸㼆封ꃋ鵂玐务ぐ絆ⴔ鵳遤ꆀ⻊港䱽
涸倰岁僽⼧ⴔ䗳銳涸կ 

䀙峸䒓封✫絈脅㛆Ⱞⴔ區倰岁⺫湡⵸霪倰
岁⺫溶⼮紩荛痦♲去⺫䭍㛆Ⱞ㛇副幡巊絆ⴔㄤ絈
脅ⰻ去靧暟Ⱏ144猫⻊ざ暟կⴔ區ꅷ欽♲ꅾ㔋匧勍
巊餘翫欽⟉➑꨽17ⴔꛦ⽰〳ず傞港崵ⴔ區144猫
㛆Ⱞ副幡巊蠒Ⱞ䧭口ㄤ去靧暟涸湱㼆ゎꆀ」⻊絕
ざ㢴絆㷖侮ざⴔ區䊨ⰨMulti-omics䲿⣘涸去靧ⴔ
碫馋⸷㕃⚹封ꃋ鵂玐务ぐ絆ⴔ涸ꆀ⻊港䱽䲿⣘✫
剣佪涸䩛媯կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸 Nexera LC-40D XR ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

 

 

 

 

禹 絡 䱽 ⵖ 㐼 SCL-40  荈 ⸓ 鵳 呋 㐼 SIL-40C XR 
鳕 巊 岹 LC-40D XR 餘   靶   ⟉ LCMS-8050 
叙 庛 盲 CTO-40S 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
㖈 絁 膴 孞 劼 DGU-405   
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1.2 ⴔ區勵⟝  
巊湱勵⟝ 

蒀 靶 叙 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫P/N: 225-46320-93 

崨 ⸓ 湱 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 
叙   庛 40 ˫ 崨   鸟 0.3 mL/min 
峤 膴 倰 䒭 錛絈脅㛆Ⱞⴔ區倰岁⺫ 鵳 呋 ⡤ 獤 1 μL 

餘靶勵⟝ 
猌 㶩 彂  ESI姻餏垷䒭 D L 盗 庛 䏞 250˫  
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV ⸈掚垷㗌庛䏞 400˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫  
䎁 斕 孞 宆孞 10 L/min 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
⸈ 掚 孞 瑟孞 10 L/min   

邍 1. 絈脅㛆Ⱞ倰岁⺫务 146 猫⻊ざ暟⴩邍ゎ 2 猫ⰻ叻 

綘
〿 ⻊ざ暟ぜ 碫ⵆ 綘

〿 ⻊ざ暟ぜ 碫ⵆ 綘〿 ⻊ざ暟ぜ 碫ⵆ 

1 5-Oxoproline 孽㛇ꃑ 50 Kynurenic acid 孽㛇ꃑ 99 Thymidine 呍薗ꃑ 

2 Alanine 孽㛇ꃑ 51 Kynurenine 孽㛇ꃑ 100 
Thymidine 

monophosphat
e 

呍薗ꃑ 

3 Asparagine 孽㛇ꃑ 52 Serotonin 孽㛇ꃑ 101 Thymine 呍薗ꃑ 

4 Aspartic acid 孽㛇ꃑ 53 Tryptophan 孽㛇ꃑ 102 Uracil 呍薗ꃑ 

5 Glutamic acid 孽㛇ꃑ 54 1-Methylhistidine 孽㛇ꃑ 103 Uridine 呍薗ꃑ 

6 Glutamine 孽㛇ꃑ 55 3-Methylhistidine 孽㛇ꃑ 104 
Uridine 

monophosphat
e 

呍薗ꃑ 

7 N-Acetylaspartic 
acid 孽㛇ꃑ 56 Histidine 孽㛇ꃑ 105 Gluconic acid 祪碫 

8 4-Aminobutyric 
acid 孽㛇ꃑ 57 Urocanic acid 孽㛇ꃑ 106 Hexose 

(Glucose) 祪碫 

9 4-Hydroxyproline 孽㛇ꃑ 58 4-Hydroxyphenyllactic 
acid 孽㛇ꃑ 107 Sucrose 祪碫 

10 Arginine 孽㛇ꃑ 59 Dopa 孽㛇ꃑ 108 Threonic acid 祪碫 

11 Argininosuccinic 
acid 孽㛇ꃑ 60 Norepinephrine 孽㛇ꃑ 109 Riboavin 絶欰稇 

12 Citrulline 孽㛇ꃑ 61 Phenylalanine 孽㛇ꃑ 110 Pantothenic 
acid 絶欰稇 

13 Creatine 孽㛇ꃑ 62 Phenyllactic acid 孽㛇ꃑ 111 4-Pyridoxic acid 絶欰稇 

14 Ornithine 孽㛇ꃑ 63 Tyrosine 孽㛇ꃑ 112 Pyridoxal 絶欰稇 

15 Proline 孽㛇ꃑ 64 3-Hydroxyisobutyric acid 孽㛇ꃑ 113 Pyridoxalphosp
hate 絶欰稇 

16 Putrescine 孽㛇ꃑ 65 3-Methyl-2-oxovaleric acid 孽㛇ꃑ 114 Pyridoxine 絶欰稇 
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17 2-Aminobutyric 
acid 孽㛇ꃑ 66 Isoleucine 孽㛇ꃑ 115 Biotin 絶欰稇 

18 5-
Glutamylcysteine 孽㛇ꃑ 67 Leucine 孽㛇ꃑ 116 4-Aminobenzoic 

acid 絶欰稇 

19 
5'-

Methylthioadeno
sine 

孽㛇ꃑ 68 Valine 孽㛇ꃑ 117 Folic acid 絶欰稇 

20 Cystathionine 孽㛇ꃑ 69 Alanyl-glutamine 孽㛇ꃑ 118 Cyanocobalami
n 絶欰稇 

21 Cysteine 孽㛇ꃑ 70 Asymmetric 
dimetyhlarginine 孽㛇ꃑ 119 Ascorbic acid 絶欰稇 

22 Cystine 孽㛇ꃑ 71 Glycyl-glutamine 孽㛇ꃑ 120 Acetylcholine 絶欰稇 

23 Glutathione 孽㛇ꃑ 72 Symmetric 
dimetyhlarginine 孽㛇ꃑ 121 Choline 絶欰稇 

24 Homocysteine 孽㛇ꃑ 73 Adenine 呍薗ꃑ 122 Citicoline 絶欰稇 

25 Homocystine 孽㛇ꃑ 74 Adenosine 呍薗ꃑ 123 NAD 絶欰稇 

26 Methionine 孽㛇ꃑ 75 Adenosine 
monophosphate 呍薗ꃑ 124 Niacinamide 絶欰稇 

27 Methionine 
sulfoxide 孽㛇ꃑ 76 Deoxyadenosine 呍薗ꃑ 125 Nicotinic acid 絶欰稇 

28 N-Acetylcysteine 孽㛇ꃑ 77 Deoxyguanosine 呍薗ꃑ 126 Lipoic acid 絶欰稇 

29 Ophthalmic acid 孽㛇ꃑ 78 Deoxyguanosine 
monophosphate 呍薗ꃑ 127 2-ketoglutaric 

acid Ⱖ㸐 

30 Oxidized 
glutathione 孽㛇ꃑ 79 Guanine 呍薗ꃑ 128 Acotinic acid Ⱖ㸐 

31 
S-

Adenosylhomocy
steine 

孽㛇ꃑ 80 Guanosine 呍薗ꃑ 129 Citric acid Ⱖ㸐 

32 2-Aminoethanol 孽㛇ꃑ 81 Guanosine 3',5'-cyclic 
monophosphate 呍薗ꃑ 130 Fumaric acid Ⱖ㸐 

33 Glycine 孽㛇ꃑ 82 Guanosine 
monophosphate 呍薗ꃑ 131 Isocitric acid Ⱖ㸐 

34 
O-

Phosphoethanol
amine 

孽㛇ꃑ 83 Hypoxanthine 呍薗ꃑ 132 Lactic acid Ⱖ㸐 

35 Serine 孽㛇ꃑ 84 Inosine 呍薗ꃑ 133 Malic acid Ⱖ㸐 

36 Threonine 孽㛇ꃑ 85 Inosine monophosphate 呍薗ꃑ 134 Pyruvic acid Ⱖ㸐 

37 2-Aminoadipic 
acid 孽㛇ꃑ 86 Uric acid 呍薗ꃑ 135 Succinic acid Ⱖ㸐 

38 Acetylcarnitine 孽㛇ꃑ 87 Xanthine 呍薗ꃑ 136 Glyceric acid Ⱖ㸐 

39 Carnitine 孽㛇ꃑ 88 Xanthosine 呍薗ꃑ 137 Glycolic acid Ⱖ㸐 

40 Hydroxylysine 孽㛇ꃑ 89 Xanthosine 
monophosphate 呍薗ꃑ 138 Glyoxylic acid Ⱖ㸐 

41 Lysine 孽㛇ꃑ 90 3-Aminoisobutyric acid 呍薗ꃑ 139 Mevalonic acid Ⱖ㸐 

42 Pipecolic acid 孽㛇ꃑ 91 3-Aminopropanoic acid 呍薗ꃑ 140 MVA-P Ⱖ㸐 

43 Saccharopine 孽㛇ꃑ 92 Cytidine 呍薗ꃑ 141 Penicillin G Ⱖ㸐 
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44 
3-

Hydroxyanthranil
ic acid 

孽㛇ꃑ 93 Cytidine 3',5'-cyclic 
monophosphate 呍薗ꃑ 142 Resveratrol Ⱖ㸐 

45 
5-

Hydroxytryptoph
an 

孽㛇ꃑ 94 Cytidine monophosphate 呍薗ꃑ 143 Shikimic acid 3-
phosphate Ⱖ㸐 

46 Anthranilic acid 孽㛇ꃑ 95 Cytosine 呍薗ꃑ 144 Taurine Ⱖ㸐 

47 Formylkynurenin
e 孽㛇ꃑ 96 Deoxycytidine 呍薗ꃑ 145 

2-
Isopropylmalic 

acid 
ⰻ叻 

48 Hydroxykynureni
ne 孽㛇ꃑ 97 Deoxycytidine 

monophosphate 呍薗ꃑ 146 
10-

Camphorsulfoni
c acid 

ⰻ叻 

49 Indole-3-acetic 
acid 孽㛇ꃑ 98 Orotic acid 呍薗ꃑ    

1.3 呋ㅷ⵸㢅椚倰岁 
劥㹊낉呋ㅷ⚹羟蝒吳封ꃋ巊欽✵ざ䧭紤꩓稇ⴔⵆ㖈封ꃋ劍ꢂ涸 0ծ23ծ47ծ71ծ95ծ119ծ140ծ

167 ㄤ 191 㼭傞》呋⵸㢅椚倰岁錛絈脅㛆Ⱞⴔ區倰岁⺫ Ver.3կ 
 

2絕卓♸雭雿 

2.1 鿈ⴔ唬ⴀ絆ⴔ MRM 蒀靶㕃⿺⼱㹁ꆀ絕卓 
⢪欽霪倰岁⺫㼆♶ず傞ꢂ涸羟蝒吳封ꃋ巊副幡巊鵳遤✫ⴔ區唬ⴀ 113 猫絆ⴔկ鿈ⴔ唬ⴀ⻊ざ暟♸ⰻ

叻油꬗獤涸嫱⧩⼱㹁ꆀ絕卓錛邍 2鿈ⴔ唬ⴀ涸⻊ざ暟涸蒀靶㕃㥵㕃 1 䨾爙կ 
邍 2. 封ꃋ巊呋ㅷ务鿈ⴔ唬ⴀ⻊ざ暟⴩邍 

No. ⻊ざ暟ぜ 
♶ず傞ꢂ挿湡叻暟油꬗獤嫱⧩ 

0h 23h 47h 71h 95h 119h 140h 167h 191h 

1 Gluconic acid 5.599 6.546 4.129 5.348 10.25 7.574 8.937 7.845 8.675 

2 Hexose 6.897 5.698 3.358 2.842 5.542 1.924 1.476 1.658 1.343 

3 Sucrose 5.552 2.907 2.671 2.281 0.784 1.276 0.984 0.604 0.358 

4 Aspartic acid 12.03 19.88 15.820 17.17 27.83 24.15 8.405 17.92 16.57 

5 Malic acid 0.804 0.379 0.459 0.390 0.439 0.851 0.363 0.646 0.740 

6 Serine 20.37 31.71 29.688 33.52 37.16 35.85 18.73 38.15 37.34 

7 Hydroxyproline 0.903 2.035 3.105 4.124 4.516 5.203 7.516 5.169 5.508 

8 Asparagine 8.835 5.364 4.728 4.936 5.531 4.877 2.559 5.161 5.162 

9 Threonine 9.119 16.26 15.965 19.11 21.64 21.10 11.74 21.34 17.77 

10 Glycine 1.847 3.900 3.919 4.147 5.213 4.728 2.336 4.441 4.145 

11 Glutamic acid 10.71 46.39 40.211 53.20 57.19 62.11 53.57 71.64 77.91 

12 Alanine 48.62 73.84 75.209 77.83 85.30 77.99 41.15 80.18 78.38 

13 Citrulline 2.266 53.98 24.385 5.912 10.35 3.333 1.798 3.412 3.142 
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14 2-Aminoadipic 0.046 3.352 6.876 9.068 11.41 12.24 11.09 10.69 11.28 

15 Proline 1.227 1.293 1.036 1.167 1.294 1.230 0.529 1.293 1.288 

16 Uridine 1.902 7.658 10.007 12.12 12.46 13.38 4.737 13.95 14.09 

17 Valine 5.183 7.712 8.614 9.648 11.38 11.15 4.795 10.89 10.36 

18 Uracil 0.939 3.555 3.813 4.211 4.051 4.137 1.438 4.086 4.101 

19 Ornithine 4.928 3.695 0.358 0.821 0.966 0.295 0.203 0.418 0.357 

20 Lysine 16.43 96.47 100.47 43.68 38.55 37.94 18.06 28.37 25.80 

21 Histidine 3.965 4.037 4.201 4.696 5.192 5.429 2.743 5.647 5.788 

22 Methionine 12.602 14.381 14.748 17.520 21.88 20.17 9.218 20.82 24.31 

23 Aminobutyric 
acid 

44.469 32.084 40.704 51.441 36.155 39.038 2.699 25.993 19.640 

24 Arginine 50.919 68.798 61.522 65.384 69.282 67.941 33.047 74.078 75.663 

25 Tyrosine 27.137 31.074 31.077 36.031 42.461 38.486 18.894 43.549 42.804 

26 Nicotinic acid 0.658 4.191 6.945 8.676 9.998 11.562 15.779 13.182 13.221 

27 Inosine 0.050 2.619 1.746 2.850 3.514 3.485 2.204 3.488 3.843 

28 Isoleucine 5.794 12.212 11.925 12.835 16.367 14.094 3.817 12.840 12.687 

29 Pipecolic acid 7.265 46.393 47.845 20.844 17.538 16.747 8.501 13.430 12.840 

30 Cytidine 5.629 6.553 4.557 4.464 2.544 3.125 0.089 2.427 1.961 

31 Xanthine 0.110 2.459 2.316 1.642 0.953 0.746 0.149 0.450 0.365 

32 Leucine 23.305 24.957 25.291 30.136 35.159 33.454 12.783 33.103 33.785 

33 Hypoxanthine 0.187 5.168 6.306 6.844 7.161 6.683 3.904 6.402 6.001 

34 
Pantothenic 

acid 
0.128 0.834 1.457 1.541 1.753 1.908 2.476 2.776 3.378 

35 Xanthosine 0.299 1.664 1.209 1.804 2.200 2.109 1.134 2.053 2.158 

36 Guanosine 6.208 30.348 21.720 30.863 37.267 37.837 19.675 36.149 37.932 

37 Deoxycytidine 1.612 5.600 1.362 0.338 0.295 0.460 0.238 0.395 0.454 

38 Phenylalanine 48.064 51.561 50.008 57.288 71.778 64.994 28.185 74.750 74.779 

39 Thymidine 0.141 1.752 1.896 1.835 1.455 1.516 0.536 1.655 1.413 

40 Deoxyguanosine 0.047 18.177 16.006 15.601 29.707 28.583 23.406 32.863 33.685 

41 Choline 50.062 0.416 0.503 4.297 1.767 1.715 2.922 5.020 8.151 

42 Riboflavin 0.031 0.485 0.779 0.929 1.040 1.059 0.478 0.871 0.970 

43 Tryptophan 6.921 23.794 24.481 30.384 40.972 39.809 19.834 49.318 51.324 
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Orotic acid                Gluconic acid                  Taurine 

     
Hexose                  Threonic acid               Aspartic acid 

     
Malic acid                  Asparagine                   Glycine 

     
Citrulline                   Uridine                    Riboflavin 

㕃 1. 鿈ⴔ唬ⴀ⻊ざ暟蒀靶㕃 

2.2 鿈ⴔ祪ծ孽㛇ꃑծ呍薗ㄤ絶欰稇碫⻊ざ暟涸ゎꆀ」⻊馋⸷ 
ꅷ欽㢴絆㷖侮ざⴔ區䊨Ⱘ Multi-omics ⴔ區封ꃋ巊务湡叻絆ⴔゎꆀ涸」⻊馋⸷կ䭽撑⻊ざ暟䨾㾩碫ⵆ

ⴔ碫⟄封ꃋ傞ꢂ⚹埇㗂叻湡叻⻊ざ暟♸ⰻ叻⻊ざ暟涸油꬗獤嫱⚹紷㗂叻鵳遤絚㕃鿈ⴔ祪碫ծ孽㛇
ꃑծ呍薗ㄤ絶欰稇涸」⻊馋⸷㥵♴կ 

祪碫⻊ざ暟 
祪碫⻊ざ暟⡲⚹封ꃋ涸焫彂⛓♧㖈封ꃋ鵂玐务〳腊⠔鲮⻊⚹祪ꃑկ㕃 2 ⚹袕蟎祪ꃑGluconic 

acidծ袕蟎祪Hexoseծ訴祪Sucroseծ蔼祪ꃑThreonic acid㔋猫暟餘ゎꆀꥥ傞ꢂ涸」⻊馋
⸷կ➢㕃〳⟄溏ⴀ⚙猫祪涸ゎꆀ侮⡤ッ梡♴꣭馋⸷⡎㖈 95h 傞袕蟎祪ゎꆀ㟞⸈硼崵姼傞〳腊鵳遤✫
邉俱կ祪ꃑ务袕蟎祪ꃑ涸ゎꆀ嫱鳅珘㹁罜蔼祪ꃑゎꆀ㖈 23h た♴꣭僈儑硼崵祪刿㢴涸鲮⻊䕎䧭✫袕蟎

2.26e5Q 155.00>111.00 (-)

0.5 1.0 1.5 2.0

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

1.01e6Q 195.20>74.90 (-)

1 2

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

3.11e3Q 124.00>79.90 (-)

1 2

0.0e0

1.0e3

2.0e3

3.0e3

4.97e5Q 179.20>89.10 (-)

1 2

0.0e0

2.0e5

4.0e5

1.26e4Q 135.20>75.00 (-)

1 2

0.0e0

5.0e3

1.0e4

2.74e6Q 134.00>88.10 (+)

1 2

0.0e0

1.0e6

2.0e6

3.0e6

4.21e4Q 133.10>114.95 (-)

1 2

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.45e5Q 133.10>28.05 (+)

1 2

0.0e0

5.0e5

1.0e6

5.06e5Q 75.90>30.15 (+)

1 2

0.0e0

2.0e5

4.0e5

1.01e6Q 176.10>70.05 (+)

1 2 3

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.05e6Q 245.00>113.05 (+)

1 2 3

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.07e5Q 377.00>243.05 (+)

5 6 7

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5
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祪ꃑկ 

 
㕃 2. 封ꃋ巊务祪碫湱㼆ゎꆀ」⻊馋⸷ 

孽㛇ꃑ碫⻊ざ暟 
孽㛇ꃑ僽蝒吳封ꃋ务涸宆彂㕃 3 ⚹饆孽ꃑ去靧鸑騟务湱Ⱒ⻊ざ暟ꥥ傞ꢂ涸」⻊馋⸷㕃կⰦ务 2-孽㛇

䊹✳ꃑ2-Aminoadipic acidծ⛩ꃀ䊩偒聘焦Acetylcarnitineծꃋ嫢孽ꃑSaccharopineゎꆀ㛇劥
絶䭯珘㹁罜饆孽ꃑLysineծ繿㛇饆孽ꃑHydroxylysineծㆆ㊋ꃑPipecolic acidⴭ㖈㟞⸈た鴽
鸟嶊署կ 

 
㕃 3. 封ꃋ巊务饆孽ꃑ去靧鸑騟务湱Ⱒ⻊ざ暟湱㼆ゎꆀ」⻊馋⸷ 

呍薗碫⻊ざ暟 
呍薗碫暟餘㖈封ꃋ鵂玐务⡲⚹欰暟崞䚍暟餘㕃 4 ⚹必㊋涸去靧鸑騟务湱Ⱒ⻊ざ暟ゎꆀ」⻊馋⸷㕃կ

Ⱖ务脽艑必㊋Thymidineծ㽶必㊋Uracilծ㽶薗Uridine㖈 23h ⰻゎꆀ鴽鸟副⼮⛓た絶䭯珘㹁
140h ⴀ梡䒗䌢♴꣭涸䞔ⲃկ3-孽㛇䒗♨ꃑ3-Aminoisobutyric acidծ5-㽶薗♧熧ꃑUridine 
monophosphateゎꆀⴭ㖈副⼮たⴀ梡♴꣭涸馋⸷կ 
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㕃 4. 封ꃋ巊务必㊋去靧鸑騟务湱Ⱒ⻊ざ暟湱㼆ゎꆀ」⻊馋⸷ 

絶欰稇碫⻊ざ暟 
絶欰稇僽封ꃋ鵂玐务涸䗎ꆀ蠒Ⱞ暟餘㕃 5 ⚹絶欰稇 B ㄤ C ゎꆀꥥ傞ꢂ涸」⻊馋⸷կ➢㕃〳⟄溏ⴀ

封ꃋ䒓映た絶欰稇 B2ծB5ծB6ծC ゎꆀ⯓鴽鸟㟞⸈搬た㛇劥絶䭯珘㹁140h 傞ゎꆀ殜剣♴꣭կ 

 
㕃 5. 封ꃋ巊务鿈ⴔ絶欰稇湱㼆ゎꆀ」⻊馋⸷ 

 

3絕雿 
劥俒ⵄ欽絈脅㛆Ⱞⴔ區倰岁⺫⿺♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050 䘯鸟ⴔ區✫封ꃋ巊务湡叻絆ⴔ湱㼆

ゎꆀ䎇ꅷ欽㢴絆㷖侮ざⴔ區䊨Ⱘ Multi-omics 絚ⵖ鿈ⴔ⻊ざ暟㖈♶ず封ꃋ傞ꢂ挿ゎꆀ」⻊馋⸷〳 欽✵港
崵封ꃋ巊䧭ⴔ涸」⻊⚹封ꃋ佪桧涸䲿넞䲿⣘䪮助佅䭯կ 
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁ず傞崵㹁Ꝇ꩓蝒㛆Ⱞ♳幡巊⚥

95 猫⻊ざ暟 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽ず傞崵㹁
Ꝇ꩓蝒㛆Ⱞ副幡巊务 95 猫⻊ざ暟կ霪倰岁㖈 17 min ⰻ模䧭 95 猫⻊ざ暟涸ⴔ猌ⴔ區鸟䏞䘯ծꅾ撑䚍㥩ծ
身併䏞넞鷓ざ絈脅㛆Ⱞ副幡巊务祪碫ծ孽㛇ꃑ碫ծ呍薗ꃑ碫ծ絶欰稇碫ㄤⰦ➭碫䕧ㆇ㔔㶩瘝⻊ざ暟涸넞身
併䏞䘯鸟唬崵կ 
 

Ⱒ ꝶ 霒馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ Ꝇ꩓蝒㛆Ⱞ副幡巊 
 
䒓封ざ鷓涸㛆Ⱞ㛇ꂁ倰♸⠏⻊絈脅㛆Ⱞ勵⟝僽

絈脅㛆Ⱞ欰❡䊨蒌涸呍䗱ⰻ㺂⛓♧կ鷓㹆涸㛆Ⱞ㛇
絆䧭♸⠏鷥涸絈脅㛆Ⱞ䊨蒌㼆✵䲿넞ꃍㄤⰦ➭跗涯
碫蚋暟涸❡桧⥂霆❡ㅷ䪠妃⛓ꢂ涸♧荝䚍ծ珘㹁
Ⱒꝶ餘ꆀ㾩䚍瘝㔔稇荛Ⱒꅾ銳կ 

㼆✵鸑鵂絈脅㛆Ⱞ欰❡ꃍㄤⰦ➭跗涯碫蚋暟涸
Ⱆ尽罜鎊湡⵸欰暟鵂玐䊨蒌䒓封♸⠏⻊➑ꣳ✵唬
崵䌢錞涸OD⧩ㄤꃍ崞瘝⿬侨緃⛘㼆✵絈脅副幡巊
絆ⴔ湬䱹ծⰌ꬗ㄤ䘯鸟涸㹐錜⸓䙖侨研ⴔ區㔔姼
偽岁ⲥ烁✫鍒㛆Ⱞ㛇务ぐ絆ⴔㄤ絈脅去靧暟㼆ꃍ䧴
罏Ⱖ➭跗涯餘❡ꆀㄤ餘ꆀ涸䕧ㆇկ⚹忘駈䘯鸟Ⰼ꬗
ⴔ區絈脅㛆Ⱞ副幡巊絆ⴔ㼜㛇炄焫彂ծ宆彂ծ呍

薗ꃑꃑծ絶欰稇ㄤⰦ➭⚺銳去靧暟♧饰唬崵ⴔ區
䖤ⵌ刿㢴剣Ⱒ欰暟鵂玐务涸霫絈⥌䜂䧮又䒓封ⴀ
絈脅㛆Ⱞ副幡巊倰岁⺫կ霪䪮助䎂〵ꅷ欽馄넞
佪巊湱蒀靶♲ꅾ㔋匧勍巊餘翫欽⟉➑꨽17ⴔꛦ
⽰〳ず傞港崵ⴔ區♴⴩95猫絈脅㛆Ⱞ副幡巊蠒Ⱞ䧭
口ㄤ去靧暟涸湱㼆⚪䏞」⻊կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ
㔋匧勍餘靶LCMS-8060翫欽ⵄ欽絈脅㛆Ⱞ副幡
巊倰岁⺫䒊用✫Ꝇ꩓蝒㛆Ⱞ副幡巊务蠒Ⱞ暟餘ㄤ
絈脅去靧暟涸巊湱蒀靶-⚮翫餘靶涸ず傞ⴔ區倰岁
⣘湱Ⱒ➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060 翫欽禹絡կⰨ⡤ꂁ縨⚹
LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20A 禹絡䱽
ⵖ㐼LCMS-8060 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.80 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 錛絈脅㛆Ⱞ副幡巊倰岁⺫ 叙 庛 40˫ 

崨 ⸓ 湱 錛絈脅㛆Ⱞ副幡巊倰岁⺫ 峤 膴 倰 䒭 唑䏞峤膴 

崨 鸟 0.35 mL/min 傞 ꢂ 玐 䎸 錛絈脅㛆Ⱞ副幡巊倰岁⺫ 

鵳 呋 ⡤ 獤 1 μL   
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餘靶勵⟝ 
猌 㶩 彂 ESI姻餏猌㶩ず傞皆䲽 膴 很 ⵫ 盗 庛 䏞 250˫  
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV ⸈ 掚 㗌 庛 䏞 400˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫  
䎁 斕 孞 宆孞 15 L/min 皆 䲽 垷 䒭 㢴导䎾港崵MRM 
⸈ 掚 孞 瑟孞 10 L/min 끸 殆 傞 ꢂ 2.0-5.0 ms 
焥 中 孞 孿孞 M R M ⿬ 侨 錛絈脅㛆Ⱞ副幡巊倰岁⺫ 

 

1.3 蝒吳湱Ⱒ⥌䜂 
蝒吳Ꝇ꩓蝒 
㛆Ⱞ傞ꢂ115 㼭傞 

1.4 呋ㅷⵖ㢊 
呋ㅷ⵸㢅椚倰岁》 500 μL 絈脅㛆Ⱞ巊㖈㹔庛♴猌䗱 1 ⴔꛦ3000 rpmエ》 100 μL 猌䗱た副

幡巊ⵌ倝涸猌䗱盗务搬た⸈Ⰶ 20 μL 2-䒗⚋㛇薜卓ꃑⰻ叻很巊0.5 mmol/Lⱄ⸈Ⰶ 200 μL ⛩臟嶴
偒⢪⯎ⴔ幊⺣㹔庛♴猌䗱 15 ⴔꛦ (15000 rpm)礵㺙エ》副幡巊 100 μL⸈Ⰶ 900 μL 宐嶴偒幊⺣
副劼⵸ⱄ欽紱宐獺ꅺ 1000 ⦔⽰䖤կ 

 

2. 絕卓⿺雭雿 
2.1 Ꝇ꩓蝒㛆Ⱞ♳幡巊ⴔ區蒀靶㕃 

⢪欽絈脅㛆Ⱞ副幡巊倰岁⺫务涸倰岁㼆Ꝇ꩓蝒㛆Ⱞ副幡巊务涸絆ⴔ鵳遤ⴔ區湡叻絆ⴔ♶ず玐䏞
涸鄄唬ⴀ蒀靶㕃㥵㕃 1 䨾爙կ 

 
㕃 1. Ꝇ꩓蝒副幡巊48 hⴔ區蒀靶㕃 

2.2 㛆Ⱞ鵂玐⚥ꃍ崞⿬侨」⻊馋⸷ 
㖈㛆Ⱞ鵂玐务ꃍ崞唬崵》呋挿ⴔⵆ⚹ 72 h78 h86 h93 h101 h ㄤ 115 hկ 
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㕃 2. Ꝇ꩓蝒副幡巊ꃍ崞刼絁㕃72-115 h 

2.3 㖈絈脅㛆Ⱞ鵂玐⚥鿈ⴔ蠒Ⱞ暟餘ㄤ➿靧暟餘䂽꬗獤♸ⰻ叻䂽꬗獤嫱⧩」⻊馋⸷ 
㖈㛆Ⱞ鵂玐务 95 猫⻊ざ暟唬崵》呋挿⚹ 48 h72 h78 h86 h93 h101 h ㄤ 115 hկ 
2.3.1 㛆Ⱞ鵂玐务孽㛇ꃑ碫⻊ざ暟油꬗獤嫱」⻊馋⸷48-115 h 

 
㕃 3. ⚋孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 4. 礵孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 5. 絆孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷     㕃 6. 䒗❭孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 7. ❭孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 8. 跗孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 
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㕃 9. 薅⚋孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 10. 蒀孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 11. ꂶ孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 12. 綮孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

歋㕃 3-12 〳濼鵯❈孽㛇ꃑ㖈Ꝇ꩓蝒 48-72 h 㛆Ⱞ鵂玐务崽䏞䚉ⶢ♴꣭72 h た絶䭯㖈♧⚡鳅⡛宐䎂
䱹鵛✵ 0歋姼〳硼倗 48-72 h 鵯❈孽㛇ꃑ鄄㣐ꆀ嶊署欽✵跗涯餘ꃍ涸ざ䧭կ罜歋㕃 1 ꃍ崞馋⸷㕃〳
濼㖈絈脅㛆Ⱞⵌ 86 h 傞ꃍ崞䩞鴪ⵌ剒㣐⧩䨾⟄㖈⠏⻊㛆Ⱞ䊨蒌傞〳⟄罌贊㖈 72 h 傞䖃㛆Ⱞ巊务邉⸈
鵯❈孽㛇ꃑ⤛鵳跗涯餘涸ざ䧭➢罜鵳♧姿䲿넞ꃍ崞կ 

 
㕃 13. 檗孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 14. 欥孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 
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㕃 15. 膯孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 16. 蒀孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

歋㕃 13-16 〳濼㖈 72 h ⛓⵸鵯❈孽㛇ꃑ涸ꆀ䚉ⶢⲸ㼱72 h た䒓映㟞⸈〳腊涸⾲㔔僽 72 h ⵸鵯❈
孽㛇ꃑ鄄㣐ꆀ嶊署72 h た㛆Ⱞ巊务跗涯餘ⴔ鍒䒓映欰䧭倝涸孽㛇ꃑ罜姼傞Ꝇ꩓蝒⿶偽岁䘯鸟嶊署䱈鵯
❈孽㛇ꃑ➢罜㼋荝鵯❈孽㛇ꃑ䒓映獤稡崽䏞鷶幯㟞㣐կ 
2.3.2 㛆Ⱞ鵂玐务Ꝇ꩓蝒剣劼ꃑ去靧暟油꬗獤嫱」⻊馋⸷48-115 h 

 
㕃 17. ✌ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷       㕃 18. 薜卓ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

絈脅㛆Ⱞⴲ劍㖈剣⯎駈焫彂欥屘⿬罌 1.3 㛆Ⱞ㛇絆䧭涸䞔ⲃ♴絈脅䘯鸟欰Ɤ䎇ⴔ屲✌ꃑ焫
彂ꆀ䚉ⶢ♴꣭ⵌ鴪 48 h た㛆Ⱞ巊务欥屘ㄤⰦ➭焫彂偽岁絶䭯絈脅姻䌢欰Ɤ✵僽絈脅䒓映嶊署✌ꃑ⟄
✌ꃑ⚹焫彂㼋荝✌ꃑ涸ゎꆀ䚉ⶢ♴꣭㕃 17կ 

歋㕃 18 〳濼霪吳Ꝇ꩓蝒㖈 72 h た䒓映♶倗❡欰薜卓ꃑ㖈 101 h た絈脅䒓映嶊署荈魧❡欰涸鵯❈
薜卓ꃑ㕃 18կ 
2.3.3 㛆Ⱞ鵂玐务絶欰稇碫⻊ざ暟油꬗獤嫱」⻊馋⸷48-115 h 

 
㕃 19. VB3 㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 20. VB5 㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 
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㕃 21. VB6 㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

歋㕃 19 〳濼㖈Ꝇ꩓蝒 48-72 h 㛆Ⱞ鵂玐务絈脅♶倗嶊署絶欰稇 B3VB3⡎ 72 h た VB3 䒓映獤
稡霪吳Ꝇ꩓蝒㖈㛆Ⱞ鵂玐务⠔♶倗去靧❡欰絶欰稇 B5VB5㕃 20㖈㛆Ⱞ涸 48-115 h㛆Ⱞ巊务
絶欰稇 B6VB6涸崽䏞」⻊♶㣐㕃 21կ 

 

3. 絕雿 
ꅷ欽䀙峸 LCMS-8060 ♲ꅾ㔋匧勍巊餘翫欽⟉ⴔ區Ꝇ꩓蝒副幡巊务 95 猫蠒Ⱞ暟餘ㄤ去靧暟餘湱㼆ゎ

ꆀ㖈 115 㼭傞㛆Ⱞ鵂玐务ꥥ满傞ꢂ涸」⻊刼絁կ⿬罌絈脅㛆Ⱞ副幡巊倰岁⺫偽꨽⠏⻊⟉㐼⿬侨倰
岁乼⡲皍⽀絕卓湬錜կ 
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁ず傞崵㹁絈蝒㛆Ⱞ♳幡巊⚥ 95

猫⻊ざ暟 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽ず傞崵㹁
絈蝒㛆Ⱞ♳幡巊⚥ 95 猫⻊ざ暟կ霪倰岁㖈 17 min ⰻ㸤䧭 95 猫⻊ざ暟涸ⴔ猌ⴔ區鸟䏞䘯ծꅾ㢕䚍㥩ծ抳
併䏞넞鷓ざ絈脅㛆Ⱞ♳幡巊⚥祪碫ծ孽㛇ꃑ碫ծ呍薗ꃑ碫ծ絶欰稇碫ㄤⰦ➭碫䕧ㆇ㔔㶩瘝⻊ざ暟涸넞抳併
䏞䘯鸟唬崵կ 

Ⱒ ꝶ 霒馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 絈蝒㛆Ⱞ♳幡巊 
 
䒓〄ざ鷓涸㛆Ⱞ㛇ꂁ倰♸⠏⻊絈脅㛆Ⱞ勵⟝僽

欰暟䪮助蚋暟欰❡䊨蒌涸呍䗱ⰻ㺂⛓♧կ鷓㹆涸㛆
Ⱞ㛇絆䧭♸⠏鷥涸絈脅㛆Ⱞ勵⟝㼆✵䲿넞ꅾ絆跗涯
碫蚋暟涸❡桧⥂霆❡ㅷ䪠妃⛓ꢂ涸♧荝䚍ծ珘㹁
Ⱒꝶ餘ꆀ㾩䚍瘝㔔稇荛Ⱒꅾ銳㽍Ⱖ僽ADCծBi-
specificծFc Fusion Protein瘝湱㼆ⴔ㶩ꆀ㣐ծ絕匬
㢕勇涸䫒⡤碫蚋暟㼆Ⱖꅾ銳䚍♶鎊罜㌇կ㼆✵㛆
Ⱞ㛇欰❡㉁ㄤ荈遤ꂁⵖ㛆Ⱞ㛇涸絈脅㛆ⰮⰖ぀罜鎊
✫鍒㛆Ⱞ㛇⚥ぐ絆ⴔ㖈㛆Ⱞ鵂玐⚥涸」⻊⟄⿺㼆湡
叻❡暟餘ꆀㄤ❡ꆀ涸䕧ㆇ荛Ⱒꅾ銳㔔姼䧮⟌꨽銳
㽴〳腊㢴涸✫鍒㛆Ⱞ㛇ꂁ倰⚥ぐ絆ⴔ涸ゎꆀ㖈侮⚡
絈脅㛆Ⱞ鵂玐⚥涸」⻊馋⸷կ 

湡⵸欰暟鵂玐䊨蒌䒓〄♸⠏⻊⨊ꅾ✵唬崵䌢錞
涸庛䏞ծ䴛䬜ծ孞⡤很鍒ꆀㄤOD⧩瘝椚⻊勵⟝⟄⿺
㼱侨㛆Ⱞ䧭ⴔ♸➿靧暟涸」⻊緃⛘㼆✵絈脅♳幡

巊絆ⴔ湬䱹ծⰌ꬗ㄤ䘯鸟涸㹐錜⸓䙖侨䰘ⴔ區㔔
姼偽岁礵ⲥ⠏⻊靈侮絈脅㛆Ⱞ䊨蒌勵⟝ㄤ㛆Ⱞ㛇⚥
ぐ絆ⴔꂁ嫱կ⚹忘駈䘯鸟Ⰼ꬗ⴔ區絈脅㛆Ⱞ♳幡巊
絆ⴔ㼜㛇炄焫彂ծ宆彂ծ呍薗ꃑꃑծ絶欰稇ㄤⰦ➭
⚺銳➿靧暟♧饰唬崵ⴔ區䖤ⵌ刿㢴剣Ⱒ欰暟鵂玐
⚥涸霫絈⥌䜂䧮⟌䒓〄ⴀ絈脅㛆Ⱞ♳幡巊倰岁
⺫կ霪䪮助䎂〵ꅷ欽馄넞佪巊湱蒀靶♲ꅾ㔋匧勍
巊餘翫欽⟉➑꨽17ⴔꛦ⽰〳ず傞港崵ⴔ區♴⴩
95猫絈脅㛆Ⱞ♳幡巊蠒Ⱞ䧭⟧ㄤ➿靧暟涸湱㼆⚪䏞
」⻊կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ
㔋匧勍餘靶LCMS-8050翫欽ⵄ欽絈脅㛆Ⱞ♳幡
巊倰岁⺫䒊用✫谐랕勍蝒㛆Ⱞ♳幡巊⚥蠒Ⱞ暟餘
ㄤ絈脅➿靧暟涸巊湱蒀靶-⚮翫餘靶涸ず傞ⴔ區倰
岁⣘湱Ⱒ➃プ⿬罌կ

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹
LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20A 禹絡
䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.80 蒀靶䊨⡲畀կ 

1.2 ⴔ區勵⟝ 
巊湱蒀靶勵⟝ 

蒀 靶 叙 錛絈脅㛆Ⱞ♳幡巊倰岁⺫ 叙 庛 40˫ 
崨 ⸓ 湱 錛絈脅㛆Ⱞ♳幡巊倰岁⺫ 峤 膴 倰 䒭 唑䏞峤膴 
崨 鸟 0.35 mL/min 傞 ꢂ 玐 䎸 錛絈脅㛆Ⱞ♳幡巊倰岁⺫ 
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鵳 呋 ⡤ 獤 1 μL   
餘靶勵⟝ 

猌 㶩 彂 ESI姻餏猌㶩ず傞䪊䲽 膴很⵫盗庛䏞 250˫  
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV ⸈ 掚 㗌 庛 䏞 400˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁 斕 孞 宆孞 15 L/min 䪊 䲽 垷 䒭 㢴⿿䎾港崵MRM 
⸈ 掚 孞 瑟孞 10 L/min 끸 殆 傞 ꢂ 2.0-5.0 ms 
焥 中 孞 孿孞 M R M ⿬ 侨 錛絈脅㛆Ⱞ♳幡巊倰岁⺫ 

1.3 蝒吳湱Ⱒ⥌䜂 
蝒吳谐랕勍蝒 絈蝒 
㛆Ⱞ傞ꢂ12 㼭傞 

1.4 呋ㅷⵖ㢊 
呋ㅷ⵸㢅椚倰岁》500 μL絈脅㛆Ⱞ巊㖈㹔庛♴猌䗱1ⴔꛦ3000 rpmエ》100 μL猌䗱た♳幡巊

ⵌ倝涸猌䗱盗⚥搬た⸈Ⰶ20 μL 2-䒗⚋㛇薜卓ꃑⰻ叻很巊0.5 mmol/Lⱄ⸈Ⰶ200 μL⛩臟嶴偒⢪⯎
ⴔ幊⺣㹔庛♴猌䗱15ⴔꛦ (15000 rpm)礵㺙エ》♳幡巊100 μL⸈Ⰶ900 μL宐嶴偒幊⺣♳劼⵸ⱄ欽
紱宐獺ꅺ100⦔⽰䖤կ 

 

2. 絕卓⿺雭雿 
2.1 谐랕勍蝒㛆Ⱞ♳幡巊ⴔ區蒀靶㕃 

⢪欽絈脅㛆Ⱞ♳幡巊倰岁⺫⚥涸倰岁㼆谐랕勍蝒㛆Ⱞ♳幡巊⚥涸絆ⴔ鵳遤ⴔ區湡叻絆ⴔ♶ず玐
䏞涸鄄唬ⴀ蒀靶㕃㥵㕃1䨾爙կ 

 
㕃 1 谐랕勍蝒♳幡巊4 hⴔ區蒀靶㕃 

2.2 㖈絈脅㛆Ⱞ鵂玐⚥鿈ⴔ蠒Ⱞ暟餘ㄤ➿靧暟餘䂽꬗獤♸ⰻ叻䂽꬗獤嫱⧩」⻊馋⸷ 
2.2.1 ꥥ满㛆Ⱞ傞ꢂ㟞Ɤ䂽꬗獤嫱鷶幯㟞⸈涸⻊ざ暟 
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2.2.1 ꥥ满㛆Ⱞ傞ꢂ㟞Ɤ油꬗獤嫱鷶幯㟞⸈涸⻊ざ暟 

 
㕃 2 膯孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 3 朄㽶孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 4 랕得ョ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷      㕃 5 2-孽㛇⛩ꃫ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

2.2.2 ꥥ满㛆Ⱞ傞ꢂ㟞Ɤ油꬗獤嫱鷶幯Ⲹ㼭涸⻊ざ暟 

 
㕃 6 艑薗㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷       㕃 7 㣔Ⱶꃀ腂㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 8 孽㛇⛩ꃀ㛇靽孽ꃀ腂㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 㕃 9 楉梵ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

2.2.3 ꥥ满㛆Ⱞ傞ꢂ㟞Ɤ油꬗獤嫱Ⳝ⛖♶」涸⻊ざ暟 
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㕃 10 4-孽㛇♨ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷     㕃 11 欰暟稇㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 12 袕蟎腂㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷       㕃 13 訴祪㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
2.2.4 ꥥ满㛆Ⱞ傞ꢂ㟞Ɤ油꬗獤嫱⯓㟞⸈たⲸ㼱涸⻊ざ暟 

 
㕃 14 膴孻脅薗㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷        㕃 15 뚁薗㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

 
㕃 16 聝薗㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷        㕃 17 ⚏孽ꃑ㖈㛆Ⱞ鵂玐务油꬗獤嫱」⻊馋⸷ 

歋㕃2-5〳濼膯孽ꃑㄤ朄㽶孽ꃑ孽㛇ꃑծ랕得ョ呍薗ꃑծ2-孽㛇⛩ꃫ涸油꬗獤♸ⰻ叻油꬗獤
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嫱⧩ꥥ满㛆Ⱞ傞ꢂ鷶幯㟞㣐霹僈㖈姼㛆Ⱞ勵⟝♴鵯❈⻊ざ暟涸ꆀ僽駈㢿涸〳 ⟄罌贊鷓䔲Ⲹ㼱鵯❈⻊ざ
暟㖈㛆Ⱞ㛇务涸ꂁ嫱歋㕃6-9〳濼艑薗呍薗ꃑծ㣔Ⱶꃀ腂ㄤ孽㛇⛩ꃀ㛇靽孽ꃀ腂孽㛇ꃑծ楉梵
ꃑ涸油꬗獤♸ⰻ叻油꬗獤嫱⧩ꥥ满㛆Ⱞ傞ꢂ鷶幯Ⲹ㼱霹僈絈蝒㛆Ⱞ鵂玐务♧湬㖈嶊署鵯❈暟餘〳⟄罌
贊鷓䔲㟞⸈鵯❈⻊ざ暟㖈㛆Ⱞ㛇务涸ꂁ嫱歋㕃10-13〳濼4-孽㛇♨ꃑ孽㛇ꃑծ欰暟稇絶欰稇ծ
袕蟎腂祪ծ訴祪祪涸油꬗獤♸ⰻ叻油꬗獤嫱⧩ꥥ满㛆Ⱞ傞ꢂ偽僈儑」⻊邍僈鵯❈⻊ざ暟㖈姼㛆Ⱞ
勵⟝♴♧湬㢅✵♧⚡䎂邂朐䙖䧴罏♶⿬♸霪絈蝒涸㛆Ⱞ㥵卓僽た罏〳⟄罌贊㖈㛆Ⱞ㛇ꂁ倰务⿡ꤑ鵯❈
⻊ざ暟➢罜꣭⡛䧭劥歋㕃14-17〳濼膴孻脅薗ծ뚁薗ㄤ聝薗呍薗ꃑծ⚏孽ꃑ孽㛇ꃑ涸油꬗獤
♸ⰻ叻油꬗獤嫱⧩ꥥ满㛆Ⱞ傞ꢂ⯓㟞㣐たⲸ㼱霹僈鵯❈⻊ざ暟僽⯓獤稡た嶊署呏研Ⲹ㼱涸ꆀ〳罌贊鷓
䔲㟞⸈䧴Ⲹ㼱鵯❈⻊ざ暟㖈㛆Ⱞ㛇务涸ꂁ嫱կ㹊낉侨研邍僈絈脅㛆Ⱞ副幡巊倰岁⺫鷓ざⴔ區絈蝒碫絈
脅㛆Ⱞ鵂玐务ぐ猫蠒Ⱞ暟餘ㄤ去靧暟餘涸」⻊馋⸷➢罜呏研㹊낉絕卓靈侮㛆Ⱞ㛇ꂁ倰ㄤ㛆Ⱞ䊨蒌կ 

 

3. 絕雿 
ꅷ欽䀙峸 LCMS-8050 ♲ꅾ㔋匧勍巊餘翫欽⟉ⴔ區谐랕勍蝒副幡巊务95猫蠒Ⱞ暟餘ㄤ去靧暟餘湱㼆ゎ

ꆀ㖈12㼭傞㛆Ⱞ鵂玐务ꥥ满傞ꢂ涸」⻊刼絁կ⿬罌絈脅㛆Ⱞ副幡巊倰岁⺫偽꨽⠏⻊⟉㐼⿬侨倰岁
乼⡲皍⽀絕卓湬錜կ 
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LCMS-8050 港䱽輑ざ跗涯蚋暟欰❡鵂玐⚥絈脅㛆Ⱞ♳幡巊絆ⴔ」⻊ 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽崵㹁輑ざ
跗涯蚋暟欰❡鵂玐务絈脅㛆Ⱞ副幡巊䧭ⴔ涸倰岁կ17 min ⰻず傞崵㹁 102 猫⻊ざ暟䘯鸟ծ身併ծꅾ撑䚍
㥩鷓ざ絈脅㛆Ⱞ副幡巊务祪碫ծ孽㛇ꃑ碫ծ呍薗ꃑ碫ծ絶欰稇碫⻊ざ暟⿺Ⱖ➭䕧ㆇ㔔㶩涸䘯鸟넞身併䏞崵
㹁կ絕ざ❡ㅷ涸邉俱䊨蒌ⴔ區✫邉俱㼆絈脅㛆Ⱞ副幡巊务鿈ⴔ絆ⴔ涸䕧ㆇ䲿ⴀ✫邉俱幑⸈瘻殜涸佖鵳倰
ぢկ 

Ⱒꝶ霒馄넞佪巊湱蒀靶  ♲ꅾ㔋匧勍餘靶  絈脅㛆Ⱞ副幡巊  邉俱䊨蒌䒓封 
 

欰暟䪮助碫蚋暟⺫䭍䫒⡤ծꅾ絆跗涯ծ㢴胂ծ
氋蕐瘝封㾝鴽鸟⵸兞溏㥩կ⸓暟絈脅㛆Ⱞ䪮助僽
欰❡欰暟䪮助碫蚋暟涸呍䗱䪮助䒓封ざ鷓涸㛆Ⱞ
㛇ꂁ倰♸⠏⻊絈脅㛆Ⱞ勵⟝僽Ⱖ务涸Ⱒꝶ⟣⸉կ鷓
㹆涸㛆Ⱞ㛇絆䧭♸⠏鷥涸絈脅㛆Ⱞ勵⟝㼆✵䲿넞姼
碫蚋暟涸❡桧⥂霆❡ㅷ䪠妃⛓ꢂ涸♧荝䚍ծ珘㹁
Ⱒꝶ餘ꆀ㾩䚍瘝㔔稇荛Ⱒꅾ銳կ 

ꥥ满絈脅㛆Ⱞ傞ꢂ䒁Ɤ㛆Ⱞ㛇务涸蠒Ⱞ暟餘
鷶姿嶊署去靧䏑暟鷶幯獤稡♶ⵄ✵絈脅欰Ɤㄤ
❡暟邍鴪կ佦꨽⿺傞邉⸈蠒Ⱞ暟餘⠏⻊邉俱絆䧭ծ
ゎꆀ⿺邉⸈傞ꢂ䎂邂蠒Ⱞ暟餘涸嶊署ㄤ去靧ⶰ❡
暟涸稡獤㖈忘駈絈脅欰Ɤㄤ❡暟邍鴪涸ず傞䲿
넞蠒Ⱞ暟涸ⵄ欽桧䒸㼋絈脅꣭⡛㼆去靧ⶰ❡暟涸
獤稡欨荛僽㼆去靧ⶰ❡暟⸈⟄ⵄ欽➢罜絶䭯㛆
Ⱞ梠㞯涸湱㼆珘㹁կ歋✵♶ず絈脅去靧暵挿ㄤ蠒Ⱞ
꨽宠♶㽴湱ず佦꨽銳剣ꛏ㼆䚍㖑霃雦㛆Ⱞ㛇絆䧭ծ
邉俱絆䧭⿺邉⸈瘻殜կ鵯⢪䖤㛆Ⱞ㛇⠏⻊䧭⚹撑勇
署傞涸䊨⡲կ 

湡⵸欰暟鵂玐䊨蒌䒓封♸⠏⻊⨊ꅾ✵唬崵䌢錞

涸庛䏞ծ䴛䬜ծ孞⡤很鍒ꆀㄤOD⧩瘝椚⻊勵⟝⟄⿺
㼱侨㛆Ⱞ䧭ⴔ♸去靧暟涸」⻊⚂鵯❈⿬侨꨽銳⢪
欽♶ず涸倰岁♶ず涸⟉㐼鵳遤唬崵傁緃⛘㼆✵絈
脅副幡巊絆ⴔ湬䱹ծⰌ꬗涸侨研ⴔ區⿶署傞餩⸂կ
ꊹ✵姼䀙峸շ絈脅㛆Ⱞ副幡巊ⴔ區倰岁⺫ո䎾鵘
罜欰霪䪮助䎂〵ꅷ欽馄넞佪巊湱蒀靶♲ꅾ㔋匧勍
巊餘翫欽⟉➑꨽17ⴔꛦ⽰〳ず傞港崵ⴔ區95猫
絈脅㛆Ⱞ副幡巊蠒Ⱞ䧭口ㄤ去靧暟涸湱㼆⚪䏞」⻊կ
湡叻⻊ざ暟⥌䜂ㄤ㹊낉倰岁Ⰼⰻ縨欽䨪偽꨽荈遤
䒓封倰岁⽰鄳⽰欽鵮〳呏研꨽銳荈遤邉⯎劥
俒务邉⯎ⵌ102猫⵸㢅椚乼⡲皍⽀僽䘯鸟넞佪
⠏⻊絈脅㛆Ⱞ䊨蒌涸⸔硼㐼կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ
㔋匧勍餘靶LCMS-8050翫欽絕ざշ絈脅㛆Ⱞ副幡
巊ⴔ區倰岁⺫ո䒊用✫輑ざ跗涯蚋暟欰❡鵂玐务絈
脅㛆Ⱞ副幡巊絆ⴔ」⻊ず傞ⴔ區倰岁䎇絕ざ㹊꣢
欰❡务⢪欽涸邉俱䊨蒌䲿ⴀ✫佖鵳邉俱瘻殜涸倰
ぢ⣘湱Ⱒ➃プ⿬罌կ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

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

1.2 ⴔ區勵⟝ 
巊湱勵⟝ 
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蒀 靶 叙 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫P/N: 225-46320-93 

崨 ⸓ 湱 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 
叙 庛 40 ˫ 崨 鸟 0.3 mL/min 
峤 膴 倰 䒭 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 鵳 呋 ⡤ 獤 1 μL 

餘靶勵⟝ 
猌 㶩 彂  ESI姻餏垷䒭 D L 盗 庛 䏞 250˫  
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV ⸈掚垷㗌庛䏞 400˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫  
䎁 斕 孞 宆孞 10 L/min 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
⸈ 掚 孞 瑟孞 10 L/min   

1.3 ㇄✌⸓暟絈脅㛆Ⱞ湱Ⱒ⥌䜂 
΍. 絈脅 ㇄✌⸓暟絈脅 
Ύ. 㛆Ⱞ傞ꢂ 14 㣔 
Ώ. 㛆Ⱞ㛇 偽過幡㛆Ⱞ㛇 
ΐ. 邉俱䊨蒌㖈㛆Ⱞた痦 3/5/8 㣔邉⸈ feed1痦 4/7 㣔邉⸈ feed2feed1 ㄤ feed2 ⚹⚙猫♶ず絆

䧭涸邉俱կ 
Α. 》呋倰岁嫦㣔》呋嫦妃》呋㖲㖈邉俱⛓⵸կ 

1.4 呋ㅷ㢅椚倰岁 
呋ㅷ⵸㢅椚倰岁》 500 μL 絈脅㛆Ⱞ巊㖈㹔庛♴猌䗱 1 ⴔꛦ3000 rpmエ》 100 μL 猌䗱た副

幡巊ⵌ倝涸猌䗱盗务搬た⸈Ⰶ 20 μL 2-䒗⚋㛇薜卓ꃑⰻ叻很巊0.5 mmol/Lⱄ⸈Ⰶ 200 μL ⛩臟嶴
偒⢪⯎ⴔ幊⺣㹔庛♴猌䗱 15 ⴔꛦ (15000 rpm)礵㺙エ》副幡巊 100 μL⸈Ⰶ 900 μL 宐嶴偒幊⺣
副劼⵸ⱄ欽紱宐獺ꅺ 10 ⦔⽰䖤կ 

 

2 絕卓雭雿 
2.1 絈脅㛆Ⱞ♳幡巊䧭ⴔⴔ區蒀靶㕃 

䭽撑⵸鶣ⴔ區勵⟝崵㹁絈脅㛆Ⱞ副幡巊呋ㅷⰦ务絆ⴔ♶ず玐䏞鄄唬ⴀ蒀靶㕃錛㕃 1կⰟ唬ⴀ 72 猫
⻊ざ暟唬ⴀ⻊ざ暟⴩邍錛邍 2կ 
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㕃 1. 㛆Ⱞ痦 2 㣔涸蒀靶㕃 

邍 2. 絈脅㛆Ⱞ副幡巊呋ㅷ务唬ⴀ⻊ざ暟⴩邍Ⱏ 72 猫♶ゎⰻ叻 

綘〿 ⻊ざ暟ぜ 碫ⵆ 綘〿 ⻊ざ暟ぜ 碫ⵆ 綘〿 ⻊ざ暟ぜ 碫ⵆ 
1 2-Isopropylmalic ⰻ叻 26 Isoleucine 孽㛇ꃑ 51 Hypoxanthine* 呍薗ꃑ 
2 Gluconic acid 祪碫 27 Ornithine 孽㛇ꃑ 52 Guanine* 呍薗ꃑ 
3 Glucosamine 祪碫 28 Oxidized 孽㛇ꃑ 53 Deoxycytidine 呍薗ꃑ 
4 Hexose (Glucose) 祪碫 29 Pipecolic 孽㛇ꃑ 54 Guanosine 呍薗ꃑ 
5 Sucrose 祪碫 30 Proline 孽㛇ꃑ 55 Guanosine 呍薗ꃑ 
6 Threonic acid 祪碫 31 Serine 孽㛇ꃑ 56 Inosine 呍薗ꃑ 
7 Phenylalanine 孽㛇ꃑ 32 Threonine 孽㛇ꃑ 57 Uridine 呍薗ꃑ 
8 4-Hydroxyproline 孽㛇ꃑ 33 Tryptophan 孽㛇ꃑ 58 Xanthosine 呍薗ꃑ 
9 5-Oxoproline 孽㛇ꃑ 34 Tyrosine 孽㛇ꃑ 59 Cytidine 呍薗ꃑ 

10 Alanine 孽㛇ꃑ 35 Valine 孽㛇ꃑ 60 Adenine 呍薗ꃑ 
11 Alanyl-glutamine 孽㛇ꃑ 36 L- 孽㛇ꃑ 61 Adenosine 呍薗ꃑ 
12 Arginine 孽㛇ꃑ 37 Leucine 孽㛇ꃑ 62 Adenosine 呍薗ꃑ 
13 Asparagine 孽㛇ꃑ 38 Lysine 孽㛇ꃑ 63 Cytidine 呍薗ꃑ 
14 Aspartic acid 孽㛇ꃑ 39 Methionine 孽㛇ꃑ 64 Thymine* 呍薗ꃑ 
15 Citrulline 孽㛇ꃑ 40 Methionine 孽㛇ꃑ 65 Thymidine* 呍薗ꃑ 
16 Cystathionine 孽㛇ꃑ 41 4- 絶欰稇 66 4- Ⱖ➭ 
17 Cysteine 孽㛇ꃑ 42 Biotin 絶欰稇 67 Citric acid Ⱖ➭ 
18 Cystine 孽㛇ꃑ 43 Choline 絶欰稇 68 Glyceric acid Ⱖ➭ 
19 Glutamic acid 孽㛇ꃑ 44 Folic acid 絶欰稇 69 Isocitric acid* Ⱖ➭ 
20 Glutamine 孽㛇ꃑ 45 Niacinamide 絶欰稇 70 Lactic acid Ⱖ➭ 
21 Glycine 孽㛇ꃑ 46 Pantothenic 絶欰稇 71 Malic acid Ⱖ➭ 
22 Glycyl-glutamine 孽㛇ꃑ 47 Pyridoxal 絶欰稇 72 O- Ⱖ➭ 
23 Histidine 孽㛇ꃑ 48 Pyridoxine 絶欰稇 73 Succinic acid* Ⱖ➭ 
24 2-Aminoadipic 孽㛇ꃑ 49 Riboflavin 絶欰稇    
25 4-Aminobutyric 孽㛇ꃑ 50 Tocopherol 絶欰稇    

岤*邍爙呋ㅷ Day 0⽰㛆Ⱞ㛇务劢唬ⴀ霪⻊ざ暟կ 

2.2 絈脅㛆Ⱞ♳幡巊⚥鿈ⴔ祪碫ծ孽㛇ꃑծ呍薗ꃑㄤ絶欰稇碫⻊ざ暟㖈㛆Ⱞ鵂玐⚥涸」⻊馋⸷ 
》ぐ絆絈脅㛆Ⱞ副幡巊鵳遤崵㹁⟄ 2-䒗⚋㛇薜卓ꃑ⚹ⰻ叻䖤ⵌぐ湡叻絆ⴔ涸油꬗獤嫱կ⟄油꬗獤

嫱⚹紷㗂叻㛆Ⱞ㣔侨⚹埇㗂叻絚ⵖぐ呋劥务湡叻暟絆ⴔゎꆀ涸」⻊馋⸷㕃錛㕃 2~㕃 13կ絕ざ霪❡ㅷ
涸邉俱䊨蒌ⴔ區✫邉俱㼆㛆Ⱞ㛇副幡巊务ぐ絆ⴔ涸䕧ㆇկ 
2.2.1 祪碫⻊ざ暟 

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 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
(x1,000,000)
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㕃 2. 祪碫⻊ざ暟ゎꆀ」⻊馋⸷ 

歋副㕃〳濼袕蟎祪ゎꆀ㖈痦 4/6/9 㣔剣僈儑䲿⼮♸㖈痦 3/5/8 㣔邉俱 feed1 务ゎ剣袕蟎祪涸䞔ⲃ♧
荝嫦妃䬄呋㖲㖈邉俱⛓⵸佦㖈痦 3 㣔邉俱㖈痦 4 㣔唬崵絕卓务⡤梡僈儑կ訴祪ゎꆀ㖈㛆Ⱞ鵂玐务
鳅珘㹁鳅㼱嶊署〳 鷓䔲Ⲹ㼱幑⸈ꆀկ蔼祪ꃑㄤ袕蟎祪腂ゎꆀ㖈㛆Ⱞた劍ッ梡副⼮涸馋⸷絈脅嶊署ꆀ㼭
✵邉⸈ꆀ㖈た劍邉⸈傞〳罌贊♶⸈䧴㼱⸈կ 
2.2.2 孽㛇ꃑ碫⻊ざ暟 
2.2.2.1 ꥥ㛆Ⱞ傞ꢂ㟞⸈油꬗獤嫱Ⲹ㼭涸孽㛇ꃑ碫⻊ざ暟 

 

 
㕃 3. ꥥ㛆Ⱞ傞ꢂ㟞⸈油꬗獤嫱Ⲹ㼭涸孽㛇ꃑゎꆀ」⻊馋⸷ 

脪孽ꃑㄤ㣔Ⱶꃀ腂㖈㛆Ⱞた劍ゎꆀ僈儑꣭⡛䱹鵛署㽴涸玐䏞Ⱖ务脪孽ꃑゎꆀ㖈痦 4/6/9 㣔涸㟞⸈痗
ざ邉俱 feed1 涸邉⸈䞔ⲃ⡎䚪⡤副湱㼆✵饰映宐䎂邉俱䎇劢饰ⵌ僈儑䲿⼮涸⡲欽〳罌贊㖈た劍邉俱
傞䲿넞幑⸈ꆀկ뚁孽ꃑㄤ繿膯腂ꃑ涸湱㼆ゎꆀッ梡鷶幯Ⲹ⡛涸馋⸷〳ꁿ䞔鵳遤靈侮կ 
2.2.2.2 ꥥ㛆Ⱞ傞ꢂ㟞⸈油꬗獤嫱㟞⸈涸孽㛇ꃑ碫⻊ざ暟 
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㕃 4. ꥥ㛆Ⱞ傞ꢂ㟞⸈油꬗獤嫱㟞⸈涸孽㛇ꃑゎꆀ」⻊馋⸷㣔Ⱶ孽ꃑㄤ膯孽ꃑ 

副㕃涸⚙猫孽㛇ꃑゎꆀッ梡副⼮馋⸷痦 4/6/9 㣔ゎꆀ瑲搬⼮넞♸㖈鵯Ⳝ㣔鵳遤✫邉俱涸䞔ⲃꬋ䌢♧
荝⚂邉俱务ゎꆀ⨊넞կ歋㕃〳濼㛆Ⱞた劍絈脅嶊署ꆀ㼭✵邉⸈ꆀ〳 罌贊鷓䔲꣭⡛邉俱务鵯⚙猫孽㛇ꃑ
涸ゎꆀկ 

 

 

 
㕃 5. ꥥ㛆Ⱞ傞ꢂ㟞⸈油꬗獤嫱㟞⸈涸孽㛇ꃑゎꆀ」⻊馋⸷ 

副㕃务涸孽㛇ꃑゎꆀッ梡僈儑副⼮馋⸷暵ⵆ僽㖈㛆Ⱞ 3 㣔た〳罌贊鷓䔲꣭⡛邉俱务鵯❈孽㛇ꃑ涸
ゎꆀկ跗孽ꃑ❇灐ㄤ⚋孽ꃑ㖈痦 5 㣔ㄤ痦 8 㣔剣僈儑䲿⼮♸邉俱 feed2 痦 4 㣔ㄤ痦 7 㣔鵳遤邉俱涸䞔ⲃ
湱痗կ⡎歋✵鵯 2 ⚡絆ⴔ㖈㛆Ⱞ鵂玐务ッ稡獤㟞⸈馋⸷〳ꁿ䞔靈侮邉俱䊨蒌♶⸈䧴罏㼱⸈կ  
2.2.2.3 靽孽ꃀ腂⿺靽孽ꃀ腂✳胂ゎꆀ」⻊馋⸷ 

靽孽ꃀ腂僽絈脅㛆Ⱞ涸ꅾ銳腊ꆀ勻彂〳⟄⿬♸跗涯餘涸ざ䧭ㄤ呍ꃑ涸去靧կ⡎僽靽孽ꃀ腂㖈宐很巊
务♶珘㹁匧僒ⴔ鍒⚹靽孽ꃑㄤ孽կ罜孽㼆絈脅Ⱘ剣♧㹁涸嫫㹲⡲欽Ⱖ稡獤㼆絈脅欰Ɤ♶ⵄկ欥孽ꃀ靽
孽ꃀ腂ㄤ⚋孽ꃀ靽孽ꃀ腂⚹靽孽ꃀ腂✳胂鳅⚹珘㹁〳歋胂ꃍⴔ鍒⚹靽孽ꃀ腂⟄⣘ⵄ欽կ靽孽ꃀ腂⿺靽
孽ꃀ腂✳胂ゎꆀ」⻊馋⸷錛♴㕃 
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㕃 6. 靽孽ꃀ腂⿺靽孽ꃀ腂✳胂ゎꆀ」⻊馋⸷ 

歋副㕃〳濼㛆Ⱞ㛇务ゎ剣靽孽ꃀ腂ㄤ⚋孽ꃀ靽孽ꃀ腂♶ゎ剣欥孽ꃀ靽孽ꃀ腂կ靽孽ꃀ腂㖈㛆Ⱞ涸痦
3 㣔嶊署鵛ꨪ罜⚋孽ꃀ靽孽ꃀ腂㖈㛆Ⱞ涸痦 3 㣔嶊署婂㽴欥孽ꃀ靽孽ꃀ腂ゎꆀ㖈痦 5 㣔ㄤ痦 8 㣔剣僈
儑䲿⼮♸邉俱 feed2 涸䊨蒌湱痗ざ⚂湱㼆✵邉俱⵸剣僈儑涸䲿⼮䒊雳✮⟄ꅾ挿Ⱒ岤㖈痦⼧㔋㣔嶊署
婂㽴կ靽孽ꃀ腂ゎꆀⴭ㖈㛆Ⱞ涸痦❀㣔僈儑㟞⸈荛痦⼧㔋㣔ゎꆀ」⻊ッ梡鷶幯㟞⸈涸馋⸷կ〳 硼崵痦❀
㣔⟄た絈脅㛆Ⱞ副幡巊务涸靽孽ꃀ腂〳腊歋欥孽ꃀ靽孽ꃀ腂ⴔ鍒罜勻⿶歋✵㛆Ⱞた劍絈脅嶊署靽孽ꃀ腂
涸ꆀ㼭✵欥孽ꃀ靽孽ꃀ腂ⴔ鍒涸靽孽ꃀ腂ꆀ佦た劍靽孽ꃀ腂ゎꆀ」⻊ッ綕䢨副⼮涸馋⸷կ絈脅㛆Ⱞ副幡
巊务涸靽孽ꃀ腂湱㼆ゎꆀ㖈㛆Ⱞた痦♲㣔䖎⡛溶絑䱹鵛✵ꨪ〳罌贊鷓䔲㟞⸈㛆Ⱞ㛇务⚋孽ꃀ靽孽ꃀ腂
涸ゎꆀ䧴罏㼜欥孽ꃀ靽孽ꃀ腂邉⸈傞ꢂ䲿⵸鵯⚙猫靽孽ꃀ腂✳胂ⴔ鍒〳䲿⣘靽孽ꃀ腂⚹絈脅欰Ɤ䲿⣘
腊ꆀ⛲♶⠔鸣䧭孽涸鵂ꆀ稡獤կ 
2.2.2.4 4-孽㛇♨ꃑゎꆀ」⻊馋⸷ 

 
㕃 7. 4-孽㛇♨ꃑゎꆀ」⻊馋⸷ 

㛆Ⱞ㛇务➑ゎ剣㼱ꆀ 4-孽㛇♨ꃑկ歋㕃〳濼4-孽㛇♨ꃑゎꆀ㖈㛆Ⱞた痦 5 㣔ㄤ痦 8 㣔剣僈儑䲿⼮
♸邉俱 feed2 涸䊨蒌湱痗ざ⚂湱㼆✵邉俱⵸剣僈儑涸䲿⼮䒊雳✮⟄ꅾ挿Ⱒ岤կ呏研俒柄䫣麤4-孽㛇♨
ꃑ剣Ⲹ㼱⸓暟絈脅涸偽䠑霋鵘⸓Ⲹ㼱腊ꆀ嶊署⤛鵳欰Ɤ慨稇ⴔ屲➢罜⤛鵳欰Ɤ涸⡲欽կ鵯〳腊僽㖈㛆
Ⱞた劍邉⸈霪䧭ⴔ涸鿈ⴔ⾲㔔կ 
2.2.2.5 ⚏孽ꃑㄤ饆孽ꃑゎꆀ」⻊馋⸷ 

 
㕃 8. ⚏孽ꃑㄤ饆孽ꃑゎꆀ」⻊馋⸷ 

歋㕃〳濼⚏孽ꃑㄤ饆孽ꃑ㖈㛆Ⱞ鵂玐务嶊署鳅䘯㽍Ⱖ僽饆孽ꃑ㖈㛆Ⱞた痦 3 㣔嶊署鵛ꨪ⛓たッ
梡綕䢨副⼮涸馋⸷կ⚏孽ꃑ涸㟞Ɤ馋⸷♸ feed1 㖈痦 3/5/8 㣔鵳遤邉⸈涸䞔ⲃ湱痗ざ⡎痦 3 㣔ㄤ痦 5
㣔邉⸈た涸ゎꆀ➠搬鵴⡛✵ⴲ映㛆Ⱞ㛇务涸ゎꆀ〳腊㼿劢鴪ⵌ邉⸈涸椚䟝佪卓〳罌贊ꁿ䞔靈侮邉⸈瘻
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殜կ饆孽ꃑ劢錛僈儑邉⸈梡韌侮⚡㛆Ⱞた劍Ⱖゎꆀ㖲鳅⡛〳罌贊ꁿ䞔靈侮邉⸈瘻殜կ 
2.2.2.6 礵孽ꃑㄤ檗孽ꃑゎꆀ」⻊馋⸷ 

 
㕃 9. 礵孽ꃑㄤ檗孽ꃑゎꆀ」⻊馋⸷ 

礵孽ꃑㄤ檗孽ꃑ涸ゎꆀ㖈侮⚡㛆Ⱞ鵂玐务」⻊♶㣐〳ꁿ䞔靈侮Ⱖ㖈ⴲ映㛆Ⱞ㛇务涸ゎꆀկ 

2.3 絶欰稇 

 
㕃 10. 絶欰稇ゎꆀ」⻊馋⸷ 

歋副㕃濼胐焦ゎꆀ㖈㛆Ⱞ痦 3 㣔た嶊署婂㽴ゎꆀ㟞Ɤ馋⸷♸ feed1 㖈痦 3/5/8 㣔鵳遤邉⸈涸䞔ⲃ
湱痗ざ〳罌贊㼜邉⸈傞ꢂ䲿⵸⢪胐焦ゎꆀ絶䭯㖈ざ鷓涸宐䎂կぼㅽꃫゎꆀꥥ㛆Ⱞ傞ꢂ䒁Ɤッ梡鷶幯♴
꣭涸馋⸷✵㛆Ⱞ痦❀㣔嶊署婂㽴կぼㅽꄏゎꆀꥥ㛆Ⱞ傞ꢂ䒁Ɤッ梡⯓㟞⸈た♴꣭涸馋⸷✵㛆Ⱞ痦⼧✳
㣔嶊署婂㽴⚂」⻊馋⸷♸邉俱劢邍梡ⴀ湱Ⱒ䚍կⴲ映㛆Ⱞ㛇务ぼㅽꃫゎꆀ鵴넞✵ぼㅽꄏկ〳硼崵霪⸓暟
絈脅⚺銳僽鸑鵂㼜ぼㅽꃫ鲮⻊⚹ぼㅽꄏ罜⸈⟄ⵄ欽կ〳罌贊靈侮邉⸈瘻殜⢪㛆Ⱞた劍ぼㅽꄏ涸ゎꆀ絶
䭯㖈ざ鷓涸宐䎂կ 

2.4 呍薗ꃑ 

 
㕃 11. 呍薗ꃑゎꆀ」⻊馋⸷ 

副㕃涸呍薗ꃑ碫⻊ざ暟㖲邍梡ⴀ㛆Ⱞ⵸劍ゎꆀ鳅⡛㖈㛆Ⱞた劍ゎꆀ⼮넞涸梡韌կⰦ」⻊馋⸷♸ feed2
涸邉⸈倰岁湱痗կ研俒柄䫣麤⵸劍幑⸈呍薗ꃑ〳腊⠔䫈ⵖ絈脅欰Ɤկ罜㛆Ⱞ㛇务幑⸈呍薗ꃑ〳⟄㼆跗
涯餘涸祪㛇⻊暵䖄❡欰䕧ㆇկ佦㖈㛆Ⱞた劍幑⸈呍薗ꃑ傁〳⟄⥂霆絈脅姻䌢欰Ɤ⿶〳⟄忘駈祪㛇⻊⥝껑
涸꨽銳կ 
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㕃 12. 艑薗ゎꆀ」⻊馋⸷ 

副㕃务艑薗㖈㛆Ⱞ痦✳㣔嶊署婂㽴〳ꁿ䞔✮⟄邉⸈կ 

2.5 Ⱖ➭⻊ざ暟 

 

 
㕃 13. Ⱖ➭⻊ざ暟ゎꆀ」⻊馋⸷ 

✌ꃑゎꆀッ梡ⴀ⯓㟞⸈た꣭⡛涸」⻊馋⸷⚂㖈㛆Ⱞた劍絶䭯㖈鳅⡛涸崽䏞鵯僽㖈絈脅㛆Ⱞ鵂玐务
涸♧猫鳅⚹椚䟝涸」⻊馋⸷կ✌ꃑ僽㖈絈脅䘯鸟欰Ɤ꣌媯欰䧭涸去靧ⶰ❡暟㣐ꆀ稡獤⠔䫈ⵖ絈脅欰Ɤㄤ
❡暟邍鴪կ㖈絈脅欰Ɤた劍歋✵祪碫⻊ざ暟㖈䘯鸟欰Ɤ꣌媯涸㣐ꆀ嶊署絈脅鲮罜嶊署✌ꃑ䲿⣘腊ꆀ
鵮〳⟄鼙⯝✌ꃑ㣐ꆀ稡獤㼆絈脅涸嫫㹲➢罜剣ⵄ✵絈脅絶䭯崞䚍ㄤ❡暟涸넞佪邍鴪կ 

 

3 絕雿 
ꅷ欽䀙峸LCMS-8050絕ざ絈脅㛆Ⱞ副幡巊ⴔ區倰岁⺫崵㹁✫輑ざ跗涯蚋暟欰❡鵂玐务涸絈脅㛆

Ⱞ副幡巊䧭ⴔ䎇絚ⵖ✫絈脅㛆Ⱞ副幡巊呋ㅷ务唬ⴀ⻊ざ暟ゎꆀ」⻊馋⸷㕃կ絈脅㛆Ⱞ副幡巊务Ⱏ唬ⴀ 72 猫
䧭ⴔկ㼆鿈ⴔ祪碫ծ孽㛇ꃑ碫ծ絶欰稇碫ծ呍薗ꃑ碫⿺絈脅去靧⻊ざ暟涸ゎꆀ」⻊馋⸷鵳遤✫霫絈霹僈կ呏研
絈脅㛆Ⱞ副幡巊䧭ⴔゎꆀ」⻊馋⸷〳⟄䭷㼋邉俱幑⸈瘻殜涸靈侮倰ぢ䲿넞絈脅㛆Ⱞ䊨蒌⠏⻊佪桧կ 
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馄넞佪巊湱蒀靶♲ꅾ㔋匧勍餘靶翫欽岁崵㹁♶ず⯝氋絈脅㛆Ⱞ㛇絆ⴔ

䊵䒗 

䶰銳劥俒䒊用✫♧猫⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ㄤ♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽ず傞崵㹁
3 猫⯝氋絈脅㛆Ⱞ㛇务 95 猫⻊ざ暟涸倰岁կ霪倰岁㖈 17 min ⰻ模䧭 95 猫⻊ざ暟涸ⴔ猌ⴔ區鸟䏞䘯ծꅾ
撑䚍㥩ծ身併䏞넞鷓ざ⯝氋絈脅㛆Ⱞ副幡巊务祪碫ծ孽㛇ꃑ碫ծ呍薗ꃑ碫ծ絶欰稇碫ㄤⰦ➭碫䕧ㆇ㔔㶩瘝
⻊ざ暟涸넞身併䏞䘯鸟唬崵կ 
 
Ⱒꝶ霒馄넞佪巊湱蒀靶⟉ ♲ꅾ㔋匧勍餘靶⟉ 免疫细胞培养基 

 
⯝氋絈脅㛆Ⱞ傞♧菚꨽⸈Ⰶ♧㹁ꆀ過幡⟄䲿

⣘䗳銳涸蠒Ⱞ䧭ⴔㄤ絈脅靈蒜㔔㶩կ⡎僽㹊꣢欰❡
傞䖎ꦼ⥂霆♶ず䪠妃ꢂ過幡涸♧荝䚍罜⚂過幡㼆
⯝氋絈脅㶸㖈悶㖈涸嫫䚍⡲欽ㄤ㢪彂寓群瘝կ⚹✫
鼙⯝♶ず䪠妃ꢂ過幡涸餘ꆀ」⸓䲿넞絈脅㛆Ⱞㄤ
㹊낉絕卓涸ꅾ撑䚍鼙⯝過幡㼆絈脅涸嫫䚍⡲欽ㄤ
過幡彂䚍寓群瘝䖎㢴絈脅㛆Ⱞ㛇䒓封㉁䒓映灇瑕
䒓封偽過幡絈脅㛆Ⱞ㛇⽰㖈絈脅㛆Ⱞ㛇务⸈Ⰶ羟
❈絆ⴔ勻剏去過幡կ㔔姼䧮又껷⯓꨽銳ⴔ區唬崵幑
⸈✫過幡涸㛆Ⱞ㛇ㄤ劢幑⸈過幡涸㛆Ⱞ㛇⛓ꢂ涸䊵
䒗䚍㽴〳腊㢴㖑ⴔ區㛆Ⱞ㛇务ぐ絆ⴔ涸湱㼆ゎꆀ
⟄⿺♶ず絆ⴔꢂ涸ꂁ嫱կ 

⚹忘駈䘯鸟Ⰼ꬗ⴔ區絈脅㛆Ⱞ副幡巊絆ⴔ㼜
㛇炄焫彂ծ宆彂ծ呍薗ꃑꃑծ絶欰稇ㄤⰦ➭⚺銳去
靧暟♧饰唬崵ⴔ區䖤ⵌ刿㢴剣Ⱒ欰暟鵂玐务涸霫
絈⥌䜂䧮又䒓封ⴀ絈脅㛆Ⱞⴔ區倰岁⺫կ霪䪮
助䎂〵ꅷ欽馄넞佪巊湱蒀靶♲ꅾ㔋匧勍巊餘翫欽⟉
➑꨽17ⴔꛦ⽰〳ず傞港崵ⴔ區95猫絈脅㛆Ⱞ副幡
巊蠒Ⱞ䧭口ㄤ去靧暟涸湱㼆⚪䏞」⻊կ 

劥俒⢪欽䀙峸馄넞佪巊湱蒀靶⟉LC-30Aㄤ♲ꅾ
㔋匧勍餘靶LCMS-8050翫欽ⵄ欽絈脅㛆Ⱞⴔ區
倰岁⺫䒊用✫⯝氋絈脅㛆Ⱞ㛇务蠒Ⱞ暟餘ㄤ絈脅
去靧暟涸巊湱蒀靶-⚮翫餘靶涸ず傞ⴔ區倰岁⣘湱
Ⱒ➃プ⿬罌կ

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-30A ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹
LC-30AD×2 鳕巊岹DGU-20A5 㖈絁膴孞劼SIL-30AC 荈⸓鵳呋㐼CTO-20AC 叙庛盲CBM-20A 禹絡
䱽ⵖ㐼LCMS-8050 ♲ꅾ㔋匧勍餘靶⟉LabSolutions Ver. 5.80 蒀靶䊨⡲畀կ 
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1.2 ⴔ區勵⟝ 
巊湱勵⟝ 

蒀 靶 叙 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 

崨 ⸓ 湱 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 
叙 庛 40 ˫ 崨 鸟 0.35 mL/min 
峤 膴 倰 䒭 錛絈脅㛆Ⱞ㛇副幡巊ⴔ區倰岁⺫ 鵳 呋 ⡤ 獤 1 μL 

餘靶勵⟝ 
猌 㶩 彂  ESI姻餏垷䒭 D L 盗 庛 䏞 250˫  
䱹 〡 歏 ⾓ +4.0 kV; -3.0 kV ⸈掚垷㗌庛䏞 400˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䱹 〡 庛 䏞 300˫  
䎁 斕 孞 宆孞 10 L/min 皆 䲽 垷 䒭 㢴导䎾港崵(MRM) 
⸈ 掚 孞 瑟孞 10 L/min   

1.3 㛆Ⱞ㛇湱Ⱒ⥌䜂 
1#㛆Ⱞ㛇偽過幡 
2#㛆Ⱞ㛇1#㛆Ⱞ㛇+過幡 A 
3#㛆Ⱞ㛇1#㛆Ⱞ㛇+過幡 B 

1.4 侨䰘㢅椚 
鲱⟝LabSolutions & Traverse MS 

1.5 呋ㅷⵖ㢊 
呋ㅷ⵸㢅椚倰岁》 500 μL 絈脅㛆Ⱞ巊㖈㹔庛♴猌䗱 1 ⴔꛦ3000 rpmエ》 100 μL 猌䗱た副

幡巊ⵌ倝涸猌䗱盗务搬た⸈Ⰶ 20 μL 2-䒗⚋㛇薜卓ꃑⰻ叻很巊0.5 mmol/Lⱄ⸈Ⰶ 200 μL ⛩臟嶴
偒⢪⯎ⴔ幊⺣㹔庛♴猌䗱 15 ⴔꛦ (15000 rpm)礵㺙エ》副幡巊 100 μL⸈Ⰶ 900 μL 宐嶴偒幊⺣
副劼⵸ⱄ欽紱宐獺ꅺ 100 ⦔կ 

 

2. 絕卓⿺雭雿 
2.1 ⯝氋絈脅㛆Ⱞ㛇♳幡巊ⴔ區蒀靶㕃 

⢪欽絈脅㛆Ⱞⴔ區倰岁⺫务涸倰岁㼆⯝氋絈脅㛆Ⱞ㛇务絆ⴔ鵳遤ⴔ區湡叻絆ⴔ♶ず玐䏞鄄唬
ⴀ蒀靶㕃㥵㕃 1 䨾爙կ 
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㕃 1. 4#㛆Ⱞ㛇副幡巊ⴔ區蒀靶㕃 

2.2 ♲猫⯝氋絈脅㛆Ⱞ㛇⚥鿈ⴔ祪ծ孽㛇ꃑㄤ絶欰稇碫⻊ざ暟涸ゎꆀ䊵䒗 
2.2.1 祪碫⻊ざ暟 

     
㕃 2. 3 猫⯝氋絈脅㛆Ⱞ㛇务鿈ⴔ祪碫⻊ざ暟涸湱㼆ゎꆀ䊵䒗 

歋㕃 2 〳濼幑⸈✫過幡 B 涸 3#㛆Ⱞ㛇务袕蟎祪ꃑGluconic acidㄤ蔼祪ꃑThreonic acid涸湱
㼆ゎꆀ僈儑넞✵劢幑⸈過幡涸 1#㛆Ⱞ㛇կ䨾⟄⚹✫ꂁⵖ蠒Ⱞ⚪㺢涸偽過幡㛆Ⱞ㛇〳⟄罌贊㖈 1#㛆Ⱞ㛇
务䲿넞袕蟎祪ꃑㄤ蔼祪ꃑ涸ゎꆀ〥㢪㕃 2 邍僈♶ず䪠妃涸過幡务袕蟎祪ꃑㄤ蔼祪ꃑゎꆀ䊵䒗嫱鳅㣐䨾
⟄⚹✫⥂霆㛆Ⱞ㛇䪠妃ꢂ♧荝䚍剒㥩靈侮㛆Ⱞ㛇ぐ絆ⴔゎꆀꂁⵖ蠒Ⱞ⚪㺢涸偽過幡㛆Ⱞ㛇鼙⯝⢪欽
㣔搬過幡կ 

2.2.2 孽㛇ꃑ碫⻊ざ暟 

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
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㕃 3. 3 猫⯝氋絈脅㛆Ⱞ㛇务鿈ⴔ孽㛇ꃑ碫⻊ざ暟涸湱㼆ゎꆀ䊵䒗 

歋㕃 3 〳濼⸈Ⰶ過幡た㛆Ⱞ㛇务⚋孽ꃑalanineㄤ綮孽ꃑvaline涸ゎꆀ僈儑䲿넞㔔姼⚹✫
⥂霆⯝氋絈脅㛆Ⱞ务㼆⚋孽ꃑ涸꨽宠ꆀ〳⟄罌贊㖈ꂁⵖ偽過幡㛆Ⱞ㛇傞鷓䔲䲿넞鵯❈孽㛇ꃑ涸ゎꆀ䎇靈
侮ぐ孽㛇ꃑ⛓ꢂ涸ꂁ嫱〥㢪➢㕃 3 务〳溏ⴀ⸈Ⰶ✫♶ず䪠妃過幡涸 2#ㄤ 3#㛆Ⱞ㛇务⚋孽ꃑծ綮孽ꃑㄤ
靽孽ꃀ腂glutamine湱㼆ゎꆀ䊵䒗鳅㣐ⱄ妃霹僈♶ず䪠妃ꢂ過幡絆ⴔゎꆀ䊵䒗䚍鳅㣐կ 

2.2.3 呍薗ꃑ碫⻊ざ暟 

     
图 4. 3 种免疫细胞培养基中部分核苷酸类化合物的相对含量差异 

歋㕃 4 〳濼♶ゎ過幡涸 1#㛆Ⱞ㛇务脅薗cytidineծ膴孻脅薗deoxycytidineㄤ妃랕得ョ
hypoxanthine涸湱㼆ゎꆀ僈儑⡛✵⸈✫過幡涸 2#ㄤ 3#㛆Ⱞ卹㔔姼㖈⨞⯝氋絈脅㛆Ⱞ傞〳呏研Ⱘ⡤
涸㛆Ⱞ銳宠〳鷓䔲靈侮呍薗ꃑ碫⻊ざ暟涸ゎꆀկ 

2.2.4 絶欰稇碫⻊ざ暟 
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图 5. 3 种免疫细胞培养基中部分维生素类化合物的相对含量差异 

歋㕃 5 〳濼⸈Ⰶ✫♶ず䪠妃過幡涸 2#ㄤ 3#㛆Ⱞ㛇务尺ꃑfolic acidծ掆ꃀ腂niacinamideㄤ
絶欰稇 B5pantothenic acid湱㼆ゎꆀ剣䨾䊵䒗絶欰稇 B5pantothenic acid㖈劢幑⸈過幡涸 1#㛆
Ⱞ㛇务ゎꆀ僈儑⡛✵⸈✫過幡涸㛆Ⱞ㛇㔔姼㖈ꂁⵖ蠒Ⱞ⚪㺢涸偽過幡㛆Ⱞ㛇傞〳罌贊鷓䔲䲿넞絶欰稇 B5
涸ゎꆀկ 

 

3. 絕雿 
ꅷ欽䀙峸 LCMS-8050 ♲ꅾ㔋匧勍巊餘翫欽⟉ⴔ區 3 猫⯝氋絈脅㛆Ⱞ㛇务 95 猫絆ⴔ湱㼆ゎꆀ⛓ꢂ涸䊵

䒗կⵄ欽䀙峸絈脅㛆Ⱞⴔ區倰岁⺫䘯鸟ⴔ區✫ 3 猫㛆Ⱞ㛇务 95 猫⻊ざ暟涸湱㼆ゎꆀ䎇㼆㛆Ⱞ㛇务
祪碫ծ孽㛇ꃑ碫ծ呍薗ꃑ碫ㄤ絶欰稇碫⻊ざ暟㖈 3 猫㛆Ⱞ㛇务涸ⴔ䋒䞔ⲃ⟄㕃邍涸䕎䒭鵳遤✫霫絈霹僈կ
鸑鵂嫱鳅ゎ過幡㛆Ⱞ㛇ㄤ偽過幡㛆Ⱞ㛇务ぐ蠒Ⱞ䧭ⴔ涸䊵䒗〳⟄鷓䔲靈侮偽過幡㛆Ⱞ㛇务ぐ絆ⴔ涸ゎ
ꆀ➢罜ꂁⵖ痗ざ銳宠涸蠒Ⱞ⚪㺢涸偽過幡㛆Ⱞ㛇կ 
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ⵄ欽 ICPMS-2030 港䱽絈脅㛆Ⱞ♳幡巊⚥偽劼⯋稇ゎꆀ」⻊ 

䶰 銳劥俒⟄ 2% HNO3 獺ꅺ呋ㅷ⢪欽歏䠭羒ざ瘝猌㶩⡤餘靶⟉ICP-MS㼆➩롖⽴䊤絈脅CHO㛆
Ⱞ副幡巊务偽劼⯋稇ゎꆀ鵳遤✫崵霚կ霪倰岁乼⡲皍⽀ⴔ區鸟䏞䘯身併䏞넞〳 ⟄㼆㢴⯋稇鵳遤ず傞崵
㹁կⵄ欽霪倰岁罌㻋✫ CHO 㖈 2 猫♶ず㛆Ⱞ䊨蒌鵂玐务♶ず傞ꢂ挿絈脅㛆Ⱞ副幡巊偽劼⯋稇ゎꆀ」⻊䞔
ⲃ䎇絚ⵖⴀ傞ꢂ」⻊馋⸷㕃㼆湱Ⱒ灇瑕➃プⴼ倗絈脅朐䙖ծ佖鵳㛆Ⱞ㛇絆䧭ծ⠏⻊㛆Ⱞ䊨蒌Ⱘ剣♧㹁⿬
罌䠑⛐կ 
 

Ⱒꝶ霒ICPMS-2030  CHO絈脅㛆Ⱞ副幡巊  偽劼⯋稇 
 

絈脅㛆Ⱞ㛇僽➃䊨垷䬾絈脅㖈⡤ⰻ欰Ɤ涸蠒Ⱞ
梠㞯⚹⤛鵳絈脅欰Ɤ㟞婤䲿⣘暟餘㛇炄僽㛆Ⱞ
絈脅欰Ɤㄤ籖婤涸欰㶸梠㞯կ絈脅㛆Ⱞ㛇⚺銳⺫ゎ
祪碫ծ孽㛇ꃑծ絶欰稇瘝剣劼䧭ⴔ鵮剣䗎ꆀ⿺汚
ꆀ涸偽劼⯋稇կ偽劼⯋稇ゎꆀ㼆絈脅去靧鸀䖈涸靈
蒜ծ㼆羟❈ꃍㄤ⥌〿ⴔ㶩涸崞䚍饰Ⱒꝶ⡲欽㥵⡛
ゎꆀ涸Ꜥ〳⟄⤛鵳絈脅欰Ɤ䲿넞跗涯碫蚋暟❡桧
⡎ゎꆀ鵂넞⛲⠔㟞⸈䫒⡤❡暟涸㛇劥」⡤涸湱㼆ꆀկ 

㛆Ⱞ㛇务偽劼⯋稇涸」⻊㼆絈脅欰Ɤ⠔❡欰
♧㹁䕧ㆇ㥵絈脅欰Ɤ䕎䙖ծⴔ鄬鸟䏞瘝կ⚚呔䪾
䱽㛆Ⱞ㛇务偽劼⯋稇ゎꆀ⠏⻊絈脅㛆Ⱞ䊨蒌㼆✵

䲿넞跗涯碫蚋暟涸❡桧⥂霆絈脅㛆Ⱞ䪠妃⛓ꢂ涸
♧荝䚍ծ珘㹁Ⱒꝶ餘ꆀ㾩䚍瘝㔔稇荛Ⱒꅾ銳կ 

劥俒ꅷ欽湬䱹獺ꅺ岁㢅椚絈脅㛆Ⱞ副幡巊呋ㅷ
⢪欽䀙峸 ICPMS - 2030歏䠭羒ざ瘝猌㶩⡤餘靶⟉
崵㹁✫CHO 絈脅㛆Ⱞ副幡巊务㢴猫⯋稇ゎꆀず傞
罌㻋✫CHO㖈2猫♶ず㛆Ⱞ䊨蒌鵂玐务♶ず傞ꢂ挿
絈脅㛆Ⱞ副幡巊偽劼⯋稇ゎꆀ」⻊䞔ⲃ䎇絚ⵖⴀ
傞ꢂ」⻊馋⸷㕃剣⸔✵湱Ⱒ灇瑕➃プⴼ倗♶ず勵
⟝♴絈脅涸欰Ɤ朐䙖⚹㛆Ⱞ㛇ꂁ倰⠏⻊䲿⣘䭷㼋
䠑⛐կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPMS - 2030 歏䠭羒ざ瘝猌㶩⡤餘靶⟉ 

1.2 ⟉㐼⿬侨 
ICP-MS⟉㐼ⴔ區勵⟝錛邍1կ 

邍 1. ICP-MS ⴔ區勵⟝ 

⿬侨 ⿬侨霃㹁 ⿬侨 ⿬侨霃㹁 
넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 8.0 L/min 

鳇⸔孞崨鸟 1.10 L/min 鲿孞崨鸟 0.70 L/min 
挣盗碫㘗 Mini 挣盗 ꨺⻊㐼 ず䗱꨺⻊㐼 

꨺⻊㹔 偒崨 ꨺⻊㹔庛䏞 5˫ 
ꅷ呋帿䏞 5.0 mm 넞곸곸桧 27.12 MHz 
焥中孞⡤ He 焥中孞崨鸟 6 mL/min 

寑歏⾓ -21 V 腊ꆀ鵂応㐼歏⾓ 7.0 V 

1.3 絈脅㛆Ⱞ湱Ⱒ⥌䜂 
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絈脅禹➩롖⽴䊤絈脅CHO  
㛆Ⱞ傞ꢂ14 㣔 
㛆Ⱞ䊨蒌➢㛆Ⱞ痦♲㣔䒓映嫦㣼侨㣔邉俱 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獴》 500μL霚呋✵ 10 mL 㺂ꆀ櫕务⢪欽 2% 涸 HNO3V/V㹁㺂荛ⵠ䏞絁䶔⺣䖉崵ず岁

ⵖ㢊呋ㅷ瑟涯很巊կ㼆✵ゎꆀ넞涸⯋稇〳⟄㟞㣐獺ꅺ⦔侨た崵霚կ 
 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁很巊ꂁⵖ 

ꂁⵖ➝餘⚹ 2%V/VHNO3 涸幊ざ禹⴩叻ⲥ很巊✵ 50 mL 㺂ꆀ櫕务ꂁⵖ很巊崽䏞㥵邍 2 䨾爙կ
ⰻ叻⯋稇 45Scծ72Ge 崽䏞⚹ 500 µg/L103Rh崽䏞⚹ 100 µg/Lꅷ欽ⰻ叻絆⟝㖈絁幑⸈կ 

     邍 2. ⯋稇叻ⲥ很巊崽䏞⿺ⴔ區餘ꆀ侨 

⯋稇 
餘ꆀ侨 
(amu) 

ⰻ叻 
叻ⲥ刼絁崽䏞(µg/L) 

STD1 STD2 STD3 STD4 STD5 STD6 
Na 23 45Sc 0.00 200 500 1000 2000 5000 
Mg 24 45Sc 0.00 200 500 1000 2000 5000 
Si 28 45Sc 0.00 2.00 5.00 10.0 50.0 100.0 
P 31 45Sc 0.00 50.0 100 200 500 1000 

Ca 44 45Sc 0.00 200 500 1000 2000 5000 
V 51 45Sc 0.00 1.00 2.00 5.00 10.0 -- 
Cr 52 45Sc 0.00 1.00 2.00 5.00 10.0 -- 
Mn 55 45Sc 0.00 1.00 2.00 5.00 10.0 -- 
Fe 57 72Ge 0.00 50.0 100 200 500 1000 
Co 59 72Ge 0.00 2.00 5.00 10.0 50.0 100.0 
Ni 60 72Ge 0.00 1.00 2.00 5.00 10.0 -- 
Cu 65 72Ge 0.00 1.00 2.00 5.00 10.0 -- 
Zn 66 72Ge 0.00 10.0 50.0 100 200 500 
Se 78 72Ge 0.00 1.00 2.00 5.00 10.0 -- 
Mo 95 103Rh 0.00 1.00 2.00 5.00 10.0 -- 

Sn 118 103Rh 0.00 1.00 2.00 5.00 10.0 -- 
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2.2 鿈ⴔ⯋稇叻ⲥ刼絁㥵♴ 

 

2.3 偽劼⯋稇ゎꆀ」⻊馋⸷㕃 
》 2 猫♶ず㛆Ⱞ䊨蒌务♶ず傞ꢂ挿絈脅㛆Ⱞ副幡巊鵳遤崵霚⟄偽劼⯋稇ゎꆀ⚹紷㗂叻㛆Ⱞ傞ꢂ⚹

埇㗂叻絚ⵖ傞ꢂ」⻊馋⸷㕃㥵㕃 1 䨾爙կ 
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㕃 1 絈脅㛆Ⱞ副幡巊偽劼⯋稇ゎꆀ」⻊馋⸷㕃 

⚙猫♶ず㛆Ⱞ䊨蒌务⯋稇 NaծMgծCaծVծFeծCoծNi 瘝⯋稇ゎꆀꥥ满傞ꢂ涸」⻊㖲馋✵䎂珘
朐䙖⯋稇 SiծPծCrծZn 瘝⯋稇ッ梡副⼮馋⸷⯋稇 MnծSeծMo 瘝⯋稇ッ梡♴꣭馋⸷⯋稇 Sn ⯓⼮
た꣭⯋稇 Cu 㖈㛆Ⱞ䊨蒌˺务㢅✵岚⸓朐䙖㖈㛆Ⱞ䊨蒌˻务ッ♴꣭馋⸷կ♶ず㛆Ⱞ䊨蒌务˺务⯋稇
MgծPծCaծCoծZnծSe 瘝ゎꆀ僈儑넞✵˻VծFeծNiծMo 瘝⯋稇僈儑⡛✵˻կ 

 

3絕雿 
劥俒⢪欽歏䠭羒ざ瘝猌㶩⡤餘靶⟉ICP-MS㼆➩롖⽴䊤絈脅CHO㛆Ⱞ副幡巊务偽劼⯋稇ゎꆀ鵳

遤✫崵霚կ罌㻋✫㖈 2 猫♶ず㛆Ⱞ䊨蒌鵂玐务♶ず傞ꢂ挿 CHO 絈脅㛆Ⱞ副幡巊务偽劼⯋稇ゎꆀ」⻊䞔ⲃ
䎇絚ⵖⴀ傞ꢂ」⻊馋⸷㕃㼆湱Ⱒ灇瑕➃プⴼ倗絈脅朐䙖ծ佖鵳㛆Ⱞ㛇絆䧭ծ⠏⻊㛆Ⱞ䊨蒌Ⱘ剣♧㹁⿬罌䠑
⛐կ 
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北京市朝阳区朝外大街16号中国人寿大厦14层
邮政编码： 100020
电话： (010)8525-2310/2312 传真： (010)8525-2531

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

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

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

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

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

北京

沈阳

西安

乌鲁木齐

郑州

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

邮政编码： 210005
电话： (025)8689-0258

重庆市渝中区长滨路2号来福士A座601
邮政编码： 400011
电话： (023)6380-6057

成都

南京

重庆

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

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

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

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

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

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

深圳市南山区粤海街道高新南七道18号高新技术产业园区R3-B座一楼
邮政编码： 518057
电话： (0755)8340-2852

广州

昆明

深圳

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

长沙

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

传真： (00852)2199-7438
TSIM SHA TSUI,KOWLOON,HONG KONG
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,




