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LCMS-2050 皍➝ 
1. LCMS ⾲椚 

⽀㔋匧勍餘靶⟉僽巊湱蒀靶-餘靶翫欽禹絡LCMS⚥涸呍䗱ⴔ區⽀⯋⚺銳歋猌㶩彂ծ䱹〡ծ猌㶩⯕
㷖鷳Ꞥ禹絡ծ㔋匧勍餘ꆀⴔ區㐼⟄⿺唬崵㐼❀㣐垷㗌絆䧭կⰦ䊨⡲鵂玐㥵♴ 

껷⯓湡叻⻊ざ暟㖈猌㶩彂⚥鸑鵂歏㌂꨺歏猌ESI䧴Ⱖ➭歏猌倰䒭鲮⻊⚹䌄歏猌㶩ꥥた猌㶩絑
歋䱹〡⼓㚖模䧭膴很⵫⻊㢅椚⿡ꤑ婎殆很⵫ⴔ㶩⟄䲿넞猌㶩⠛鳕佪桧կ䱹♴勻猌㶩勲鵳Ⰶ鷳Ꞥ禹絡
㖈姼꣌媯鸑鵂礵烁靈䱽歏㖞㼆猌㶩鵳遤翸搋ㄤ䒸㼋烁⥂猌㶩넞佪ծ珘㹁㖑⠛鳕荛餘ꆀⴔ區㐼կ鵳Ⰶ㔋匧
勍餘ꆀⴔ區㐼た禹絡呏研猌㶩涸餘蚚嫱m/z鵳遤鷥䭊䚍鵂応կ鸑鵂靈蒜倶⸈㖈㔋匧勍副涸㼘곸RF
ㄤ湬崨DC歏⾓➑⯈雽暵㹁餘蚚嫱涸猌㶩珘㹁鸑鵂䎇䫻鴪唬崵㐼կ唬崵㐼㼜猌㶩⥌尼鲮矿⚹歏⥌尼
絑鵂侨研㢅椚禹絡た㹊梡㼆湡叻⻊ざ暟涸㹁䚍霋ⵆ♸㹁ꆀⴔ區կ 

 
LCMS 剣⚙猫ꅷ꧋垷䒭ⴔⵆ⚹Ⰼ䪊䲽垷䒭皍獦 Scanㄤ鷥䭊猌㶩港崵垷䒭皍獦 SIM㖈Ⰼ䪊

䲽垷䒭♴餘靶⟉㖈霃㹁涸餘ꆀ薴㔵ⰻ㼆䨾剣猌㶩鵳遤鵶絯䪊䲽䎇雵䔶鷓欽✵劢濼⻊ざ暟涸㹁䚍ⴔ區䧴
㼆呋ㅷ⚥㢴猫䧭ⴔ鵳遤ⴲ姿癃叅Ⱘ剣鳅䎛涸銻渷䚍ㄤ鳅㥩涸⥌䜂模侮䚍⡎身併䏞湱㼆鳅⡛կ罜㖈鷥䭊
猌㶩港崵垷䒭⚥餘靶➑㼆곫⯓霃㹁涸♧⚡䧴Ⳝ⚡暵㹁餘ꆀ侨涸猌㶩鵳遤唬崵霪垷䒭Ⱘ剣刿넞涸身併䏞
ㄤ鷥䭊䚍暵ⵆ鷓ざ㼆湡叻⻊ざ暟鵳遤㹁ꆀⴔ區䎛岌䎾欽✵蚋暟剣佪䧭ⴔゎꆀծ紼絉ㅷ䧴歏㶩歏㐼❡ㅷ
⚥剣㹲暟餘ծ屛毫蚋暟港崵瘝곭㚖涸礵ⲥ唬崵կ鵯⚙猫ꅷ꧋垷䒭ぐ剣⠏⸷〳呏研㹊낉湡涸ㄤ呋ㅷ暵䚍身
崞鷥䭊⟄㹊梡㹁䚍癃叅䧴㹁ꆀⴔ區涸♶ず꨽宠կ 

2. LCMS 䎾欽곭㚖 
LCMS 㔔Ⱖ鷥䭊䚍䔂ծ身併䏞넞ծ鷓ざ♸ HPLC 禹絡翫欽瘝暵挿䎛岌䎾欽✵蚋暟ⴔ區ծ⚰䎯霏倗ծ

䊨⚌ⵖ鸣瘝㢴⚡곭㚖կ㖈蚋暟ⴔ區⚥LCMS 〳欽✵蚋暟䧭ⴔ涸㹁䚍㹁ꆀⴔ區ծ勇餘ꊹ㹁ծ去靧❡暟唬崵
⟄⿺蚋暟餘ꆀ䱽ⵖ㽍Ⱖ鷓欽✵㢕勇呋ㅷ⚥䗎ꆀ䧭ⴔ涸唬崵կ㖈⚰䎯霏倗倰꬗霪䪮助鄄欽✵過巊⚥蚋暟
崽䏞涸崵㹁ծ倝欰⯄麰⠛氻癃叅ծ慨稇宐䎂唬崵⟄⿺嫫暟ⴔ區瘝⚹氬氻霏倗ㄤ⚡⡤⻊欽蚋䲿⣘⣜研կ㖈
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䊨⚌ⵖ鸣곭㚖LCMS 䌢欽✵❡ㅷ餘ꆀ港䱽ծ欰❡鵂玐⚥ⶰ❡暟涸鷅驶⿺剣嫫剣㹲暟餘港崵剣⸔✵䲿⼮
❡ㅷ㸝Ⰼ䚍ծ珘㹁䚍ㄤ欰❡佪桧կ姼㢪霪䪮助⛲䎾欽✵梠㞯猰㷖ծ굹ㅷ㸝Ⰼ瘝灇瑕倰ぢ㖈㢕勇㛇餘呋
ㅷ涸ⴔ區⚥邍梡ⴀ葻㥩涸鷓䎾䚍ㄤ〳ꬑ䚍կꥥ满⟉㐼䚍腊涸♶倗䲿⼮ㄤ䎾欽倰岁涸⠏⻊LCMS 㖈猰灇ㄤ
㹊꣢䎾欽⚥涸⡲欽傈渤㟞䔂䧭⚹梡去ⴔ區崵霚⚥♶〳䧴緃涸ꅾ銳䩛媯կ 

3. LCMS-2050 暵挿 
2022 䎃䀙峸䲀ⴀ✫剒倝⽀㔋匧勍餘靶⟉ LCMS-2050Ⱖ輑ざ✫ LC 唬崵㐼涸皍⤑䚍ㄤ MS 唬崵㐼涸넞

身併䏞♸넞鷥䭊䚍ⰯⰨ㼭㘗⻊♸넞䚍腊涸暵挿կ 

1偽綟輑ざˋˋ♸ LC ⻊⚹♧⡤涸㼭㘗⻊⽀㔋匧勍餘靶⟉ 
LCMS-2050 ⽑㖑꬗獤㼭넞䏞⡛♸ Nexera 禹⴩ HPLC ⿺ⵖ㢊禹⴩㖲腊偽綟輑ざկ罜⚂

LCMS-2050 〫꨽皍⽀涸⿬侨霃縨㥵ずⰦ➭巊湱蒀靶唬崵㐼♧呋〳乼⡲䚍♸⢪欽 LC 傞湱ず鲽匠㹊梡
➢餘靶侨研ꅷ꧋ⵌ侨研ⴔ區涸Ⰼ鿈崨玐կ 

 

2䚍腊⠏䒗ˋˋ礵䕙邍梡ⴀ碫䬬蟋 
䀙峸 LCMS-2050 叻ꂁ㢕ざ㘗猌㶩彂DUIS佅䭯 APCI㣐孞⾓⻊㷖歏猌ㄤ ESI歏㌂꨺歏猌⚙

猫歏猌倰䒭偽꨽刿矿炽⟝⽰〳呏研呋ㅷ匧䚍暵挿鵳遤 APCI ㄤ ESI 猌㶩⻊կ鵯♧霃雦㣐㣐䬪㾝✫⟉㐼㼆♶
ず匧䚍⻊ざ暟涸鷓欽薴㔵㽍Ⱖ鷓欽✵➢烯匧䚍ⵌ䔂匧䚍⻊ざ暟涸ず傞ⴔ區儑衼䲿⼮✫倰岁䒓封涸身崞
䚍ㄤ呋ㅷ銻渷腊⸂կ 
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姼㢪LCMS-2050 ꅷ欽⸈掚㘗猌㶩彂䪮助剣⸔✵䲿⼮膴很⵫佪卓♸猌㶩⻊佪桧➢罜剣佪㟞䔂唬崵

身併䏞կ暵ⵆ僽㼆✵⚥넞ⴔ㶩ꆀ⻊ざ暟唬崵㢴歏蚚猌㶩ⴔ區㥵㻑呍薗ꃑծ㢴胂ծ翸ざ暟碫⻊ざ暟〳
剣佪䲿넞넞歏蚚餘蚚嫱猌㶩涸身併䏞➢罜的㾝唬崵涸ⴔ㶩ꆀ薴㔵忘駈✫梡去欰暟⼕蚋ծ⸆腊勞俱瘝곭㚖
傈渤㟞Ɤ涸ⴔ區꨽宠կ 

 

3乼⡲皍⤑ˋˋ蒜溁傞ꢂծ歏⸂ㄤ䧭劥 
㖈溫瑟⨢姺朐䙖♴LCMS-2050 〳㖈゗⸓た紨 6 ⴔꛦⰻ鴽鸟模䧭禹絡䬄溫瑟鵂玐ꥥ⽰鵳Ⰶ〳ⴔ區朐

䙖儑衼䲿⼮✫⟉㐼涸䒓劼佪桧ㄤ侮⡤ⴔ區鸑ꆀկ霪暵䚍㽍Ⱖ鷓欽✵꨽銳곸籖゗⨢涸唬崵㖞兞կ 
㖈禹絡゗⸓模䧭た欽䨪〳鸑鵂鲱⟝禹絡唬叅涸⸆腊㼆餘靶Ⱒꝶ鵘遤⿬侨鵳遤Ⰼ꬗唬崵⺫䭍溫瑟

䏞ծ庛䏞ծ剒㣐餘ꆀ怓獴ծ⼱油㺈FWHM⟄⿺猌㶩䔂䏞瘝⿬侨կ蕯唬崵絕卓劢鴪ⵌ곫霃叻ⲥ⟉㐼㼜
荈⸓䪄遤靈靕♸吥姻玐䎸⟄䛪㢕剒⢕䚍腊朐䙖կ霪兰腊⻊霃雦剣佪Ⲹ㼱✫➃䊨䎁곫곸桧꣭⡛✫靈靕乼
⡲妃侨⿺唬崵㐼歏⾓涸靈侮꨽宠♶➑䲿⼮✫⟉㐼珘㹁䚍♸侨研♧荝䚍⛲鵳♧姿䒁Ɤ✫霃㢊⢪欽㼑ㄐ
䲿넞✫傈䌢ⴔ區䊨⡲涸⤑䰦䚍♸〳ꬑ䚍կ 

 



4 
 

4鲱⟝乼⡲兰腊⻊ˋˋ䲿⼮ⴔ區ⲥ烁䚍ㄤ⤑䰦䚍 
餘靶侨研ꅷ꧋模䧭た欽䨪➑꨽鷥䭊 Peakintelligence 獤ⴔ倰岁鲱⟝⽰〳荈⸓䎾欽㛇✵➃䊨兰腊

涸獤ⴔ皾岁㼆蒀靶油鵳遤獤ⴔ偽꨽䩛⸓霃縨㢕勇涸獤ⴔ⿬侨կ鵯呋剣佪鼙⯝✫㔔乼⡲➃プ絑낉宐䎂ծⴼ
倗叻ⲥ♶♧罜㼋荝涸獤ⴔ⨊䊵儑衼䲿⼮✫獤ⴔ絕卓涸♧荝䚍♸ⲥ烁䚍կず傞AI 獤ⴔ㣐䌴Ⲹ㼱✫➃⚹䎁
곫ㄤꅾ㢕靈侮涸傞ꢂ䧭劥䲿넞✫侨研ⴔ區涸佪桧♸荈⸓⻊宐䎂暵ⵆ鷓欽✵넞鸑ꆀծ㢕勇呋劥ծゎꆀ⡛
涸餘靶ⴔ區꨽宠կ 

 
姼㢪LCMS-2050 鵮䌄剣 Mass-itTM ⸆腊㸐僽♧고儑爙餘靶⥌䜂涸倝⸆腊կ⢪欽 Mass-it ⸆腊傞餘

靶唬崵ⵌ涸暵䖄餘ꆀ侨⥌䜂ず姿〜⸈ⵌ UV/PDA 蒀靶㕃副鵯⢪䖤〳⟄封梡㢴⚡絆ⴔ㖈⽀⚡蒀靶油⚥Ⱏ崨
ⴀ涸⡙縨⟄⿺尵剣稘㢪エ佐涸ꥧ诡絆ⴔ涸⡙縨կ 
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痦 1 畎 ⻊㷖蚋 
⻊㷖蚋暟僽䭷鸑鵂⻊㷖ざ䧭䧴㼆㣔搬暟餘鵳遤⻊㷖⥝껑罜䖤ⵌ涸欽✵곫꣈ծ屛毫ㄤ霏倗氬氻涸♧碫蚋

暟կ鵯碫蚋暟猫碫籖㢴⺫䭍䫒欰稇ծ䫒氻嫫蚋ծ䫒胅泿蚋ծ䗱過盗蚋ծ牟絑禹絡欽蚋ծ鍒掚ꞏ汥蚋ծ慨稇
碫蚋暟瘝կ⻊㷖蚋暟涸欰❡ㄤ⪰㶸鵂玐⚥♶〳鼙⯝㖑⠔䒸Ⰶ䧴❡欰勇餘鵯❈勇餘〳腊勻彂✵⾲俱ծ⚥ꢂ
⡤ծ导䎾ⶰ❡暟ծ꣭鍒❡暟ծ欰❡鵂玐⚥涸寓群瘝կ勇餘涸㶸㖈♶➑〳腊䕧ㆇ蚋ㅷ涸毫佪ㄤ㸝Ⰼ䚍鵮〳腊
㼆➃⡤⨴䐀鸣䧭悶㖈굥ꤗկ㔔姼㼆⻊蚋勇餘涸䱽ⵖ僽蚋ㅷ餘ꆀ䱽ⵖ涸ꅾ銳絆䧭鿈ⴔぐ㕂蚋ㅷ港盗劼匬㥵
⚥㕂 NMPAծ繠㕂 FDA 瘝鿪㼆姼剣⚚呔涸錞㹁ㄤ叻ⲥկ 

剣劼勇餘僽蚋暟勇餘⚥⽑嫱ꬋ䌢㣐涸♧鿈ⴔ〳 ⴔ⚹溶濼剣劼勇餘ㄤ劢濼剣劼勇餘Ⱖ⚥溶濼涸剣劼勇
餘♧菚ꅷ欽巊湱蒀靶⟉ծ稘㢪唬崵㐼ㄤ⽀㔋匧勍餘靶翫欽LC-UV-MS鵳遤㹁䚍㹁ꆀⴔ區կⰦ⚥稘㢪唬崵
㐼㼆勇餘鵳遤㹁ꆀⴔ區MS 唬崵㐼腊㢿絛ⴀ剣Ⱒ⻊ざ暟涸餘ꆀ⥌䜂㼆蒀靶油鵳遤鵳♧姿烁霆կ䀙峸 LCMS-
2050 䭆剣餘ꆀ皊ぜ䪮助Mass-it〳荈⸓䲿》餘靶⥌䜂㖈稘㢪蒀靶㕃⚥儑爙 m/z ⥌䜂㔔姼〳⟄湬錜
涸✫鍒ぐ蒀靶油涸餘靶⥌䜂կ 
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LCMS-2050 唬崵䩣掚䜂汥⚥麰⠛嫫䚍勇餘 4-守薅腂ゎꆀ 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 唬崵䩣掚䜂汥⚥麰⠛嫫䚍勇餘 4-守
薅腂ゎꆀ涸倝倰岁կ呋ㅷ⟄ 50%歌ꃫ宐很巊很鍒㹁㺂応鵂た副劼ⴔ區կꅷ欽㢪叻岁㹁ꆀ㖈 1~500 µg/L
薴㔵ⰻ湱Ⱒ禹侨㣐✵ 0.999կ♲⚡崽䏞♴⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵RSDⴔⵆ㖈 0.05~0.07%ㄤ
0.37~1.26%⛓ꢂկ霪倰岁身併〳ꬑ4-守薅腂㹁ꆀꣳ⚹ 1 ppm鵴⡛✵崽䏞ꣳ䏞⧩ 17 ppm♲⚡崽䏞呋ㅷ
⸈叻㔐佐桧㖈 93.1~97.4%⛓ꢂ婎殆㹊낉絕卓⚹꣊䚍〳⚹䩣掚䜂汥⚥麰⠛嫫䚍勇餘 4-守薅腂ゎꆀ崵㹁䲿
⣘⿬罌կ 
 

Ⱒꝶ霒⽀㔋匧勍餘靶  4-守薅腂  䩣掚䜂汥 麰⠛嫫䚍勇餘  
 

䪮助暵挿 
 ⢪欽 LCMS-2050 䒊用✫♧猫唬崵䩣掚䜂汥⚥麰⠛嫫䚍勇餘 4-守薅腂ゎꆀ涸倝倰岁կ 
 倰岁㹁ꆀꣳ⚹ 1 ppm鵴⡛✵崽䏞ꣳ⧩ 17 ppm身併䏞넞կ 
 

麰⠛嫫䚍勇餘Genotoxic ImpurityGTI僽
䭷⻊ざ暟劥魧湬䱹䧴ꢂ䱹䰀⠟絈脅 DNA❡欰㛇㔔
瑲」䧴⡤ⰻ霶」Ⱘ剣荝浓〳腊կⰦ㖈匧⡛崽䏞傞
⽰〳鸣䧭➃⡤麰⠛暟餘涸䰀⠟㼋荝㛇㔔瑲」䎇⤛
⢪胅泿封欰կ㔔Ⱖ嫫䚍䖎䔂㼆蚋暟涸㸝Ⰼ䚍鸣䧭
䊭㣐㪭胇կ 

䩣掚䜂汥⿶ぜ㼆⛩ꃀ孽㛇ꂛⰨ剣鍒掚ꞏ汥⡲
欽僽䠭ⱎ蚋⚥涸⚺銳䧭ⴔկ研蚚Ⱎ㯮⡤盟麤剎
㖈♧㹻ⵖ蚋Ⱆ尽欰❡涸䩣掚䜂汥⚥唬崵ⵌ 4-守薅
腂կ4-守薅腂僽薅腂碫麰⠛嫫䚍勇餘⡲⚹蚋暟ざ
䧭涸饰映暟俱ㄤ⚥ꢂ⡤罜鄄䎛岌䎾欽կ4-守薅腂㼆
絈脅㶸㖈悶㖈嫫䚍㔔姼꨽銳䱽ⵖⰦ㖈蚋暟⚥涸ゎ

ꆀկICH M7 䭷⽂շ霉⠮ㄤ䱽ⵖ蚋ㅷ⚥ DNA 导䎾䚍/
霶」䚍勇餘⟄ꣳⵖ悶㖈荝浓굥ꤗո꣡䔶⚥䨾錞㹁涸
4-守薅腂〳䱹「䶑Ⰶꆀ⚹ 34 μg/day鸑䌢䧭➃剪欽
䩣掚䜂汥涸剒㣐傈䶑Ⰶꆀ⚹ 2 g佦 4-守薅腂崽䏞
ꣳ䏞⚹ 17 ppmկ 

湡⵸㼿偽餘ꆀ叻ⲥ佐䔶4-守薅腂麰⠛嫫䚍勇餘
ゎꆀ崵㹁倰岁կ劥俒䒊用✫♧猫ꅷ欽⽀㔋匧勍巊餘
翫欽⟉LCMS-2050㹁ꆀ唬崵䩣掚䜂汥⚥麰⠛嫫䚍勇
餘4-守薅腂涸ⴔ區倰岁կLCMS-2050叻ꂁ⸈掚DUIS
彂身併䏞넞ծ罣欽䚍㥩ծ蒜溁瑟ꢂծ乼⡲皍⽀ծ絶
䫡倰⤑鷓ざ欽✵蚋暟勇餘涸㹁䚍㹁ꆀⴔ區〳儑
衼䲿넞ⴔ區佪桧կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050կ 
Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 SCL-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40B XR 荈 ⸓ 鵳 呋 㐼 SIL-40 XR 
叙 庛 盲 CTO-40C ✳匧盗꣋⴩唬崵㐼 SPD-M40 
餘 靶 ⟉ LCMS-2050 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.114 
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1.2 ⴔ區勵⟝  
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 

崨 ⸓ 湱 A-0.1%⛩ꃑ宐很巊B-0.1%⛩ꃑ歌ꃫ很巊 
崨 鸟 0.4 mL/min 叙 庛 40˫ 
鵳 呋 ⡤ 獤 2 µL 唬 崵 岚 Ɤ 254 nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹10%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

1.00 Pumps Pump B Conc. 10 

2.30 Oven CTO.RVR 1* 

4.50 Pumps Pump B Conc. 90 

5.00 Pumps Pump B Conc. 90 

5.01 Pumps Pump B Conc. 10 

8.00 Controller Stop  

岤*1邍爙崨騟ⴗ矿荛餘靶կ 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUIS姻猌㶩垷䒭  膴 很 ⵫ 庛 䏞 450 ˫ 
꨺ ⻊ 孞 崨 鸟 3 L/min D L 庛 䏞 200 ˫ 
⸈ 掚 孞 崨 鸟 5 L/min 䱹 〡 歏 ⾓ 0.5 kV 
䎁 醋 孞 崨 鸟 7 L/min 䪊 䲽 垷 䒭 SIM 
ꅷ 呋 ワ 劍 0.3 sec   

 

 
4-守薅腂 

薉俒ぜ4-chloroaniline 
皍獦PCA 
CAS 尼103-90-2 
ⴔ㶩ꆀ127.57 
[M+H]+ m/z 128.00 

1.3 叻ⲥ很巊ꂁⵖ 
》 4-守薅腂叻ⲥ餞㢊巊100 mg/L⟄ 50%歌ꃫ宐鷶紩獺ꅺ⚹ 1ծ2ծ5ծ10ծ20ծ50ծ100ծ200ծ

500 µg/L 涸⛰⚡叻ⲥ禹⴩䊨⡲很巊䖉崵կ 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獦》䩣掚䜂汥晙錞呔嫦晙ゎ䩣掚䜂汥0.3 g磋劣呋ㅷゎ䩣掚䜂汥 10.0 mg荛10 mL㺂ꆀ櫕

⚥⸈Ⰶ50%歌ꃫ宐很巊䶔⺣荛呋ㅷ很鍒㹁㺂荛ⵠ䏞鵂0.22 µm㽲륫応芘た副劼ⴔ區կ 
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2絕卓♸雭雿 

2.1 蒀靶勵⟝鷥䭊 
劥㹊낉ꛏ㼆䩣掚䜂汥晙⵫鵳遤麰⠛嫫䚍勇餘ⴔ區⚺蚋䩣掚䜂汥涸崽䏞紨⚹ mg/mL 紩ⵆ麰⠛嫫

䚍勇餘崽䏞紨⚹ µg/L 紩ⵆկ⚹✫ⲥ烁崵㹁⡛崽䏞涸麰⠛嫫䚍勇餘䎇⚂鼙⯝넞崽䏞涸⚺蚋ㄤ鳇俱鵳Ⰶ餘靶
鸣䧭寓群꨽銳鸑鵂崨騟ⴗ矿ꢎ㼜姼碫暟餘ⴗ荛䏑巊〫 雮䖉崵勇餘鵳Ⰶ餘靶唬崵佦⚺蚋⿺鳇俱♸䖉崵勇
餘涸ⴔ猌䏞荛Ⱒꅾ銳կ劥俒㼆崨⸓湱絆䧭ㄤ唑䏞傞ꢂ玐䎸鵳遤✫⠏⻊⠏鷥涸⛩ꃑ崨⸓湱⡤禹⟄⿺綕ㄤ唑
䏞傞ꢂ玐䎸㹊梡✫⚺蚋瘝♸䖉崵勇餘涸葻㥩ⴔ猌կ劥倰岁⚥鸑鵂霃縨ꢎⴗ矿玐䎸㼜 2.3 min ⟄た峤膴巊ⴗ
Ⰶ餘靶鵳遤ⴔ區Ⱖ⡮傞ꢂⴗⰆ䏑巊կ䩣掚䜂汥呋ㅷ PDA 蒀靶㕃ㄤ 4-守薅腂 SIM 靶㕃錛㕃 1կ 

 

 
㕃 1. 䩣掚䜂汥晙呋ㅷ PDA 蒀靶㕃副⚺蚋崽䏞 1 mg/mLㄤ 4-守薅腂 SIM 蒀靶㕃♴4-守薅腂崽䏞 1 µg/L 

2.2 ⚁㾩䚍 
很⵫瑟涯呋ㅷ♸ 4-守薅腂叻ⲥ很巊1 µg/LSIM ꅾ〜靶㕃儑爙湡叻油⥂殆傞ꢂ㢅劢錛僈儑䎁䪓

倰岁⚁㾩䚍㥩կ 

 
㕃 2. 4-守薅腂叻ⲥ很巊1 µg/Lㄤ很⵫瑟涯涸ꅾ〜蒀靶㕃㛇絁獴⡙垷䒭 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0
mAU(x1,000)

PDA Ch1 254nm,4nm 

主
主

/1
.9

71

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 min

2.0

2.5

3.0

3.5

4.0

4.5

5.0
(x1,000)

PC
A/

3.
49

4

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 min

3.0

3.5

4.0

4.5

5.0

(x1,000)

1:4-氯氯氯 128.00(+) BQ_BK_01.lcd
1:4-氯氯氯 128.00(+) BQ_STD_1_01.lcd

P
C

A
/3

.4
94

ⴗⰆ MS 

叻ⲥ很巊1 µg/L 

很⵫瑟涯 



 

9 
 

2.3 絁䚍Ⱒ禹 
䭽撑1.3ꂁⵖ⛰⚡♶ず崽䏞涸叻ⲥ禹⴩很巊䭽撑1.2⚥涸ⴔ區勵⟝鵳遤崵㹁կ⟄油꬗獤⚹紷㗂叻⟄崽

䏞⚹埇㗂叻㢪叻岁絚ⵖ吥ⲥ刼絁կ4-守薅腂吥ⲥ刼絁錛㕃3絁䚍倰玐ծ湱Ⱒ禹侨ㄤ㹁ꆀꣳ錛邍2կ 

 
㕃3. 4-守薅腂吥ⲥ刼絁 

邍 2. 絁䚍Ⱒ禹ㄤ㹁ꆀꣳ勉ꅾ1/C 

ぜ獦 
絁䚍薴㔵

(µg/L) 
ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

㹁ꆀꣳ 
(µg/L) 

㹁ꆀꣳ 
S/N 

4-守薅腂 1~500 93.7~105.3 0.9994 1 20.6 

2.4 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 3 䨾

爙կ♲⚡崽䏞叻ⲥㅷ涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.05~0.07%ㄤ 0.37~1.26%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
邍 3. 礵㺙䏞絕卓 (n=6) 

ぜ獦 
RSD% (2 µg/L) RSD% (20 µg/L) RSD% (200 µg/L) 

R.T. Area R.T. Area R.T. Area 
4-守薅腂 0.07 1.26 0.05 0.83 0.05 0.37 

2.5 ⸈叻㔐佐㹊낉 
㖈䩣掚䜂汥晙呋ㅷ⚥幑⸈♲⚡♶ず崽䏞涸叻ⲥ很巊⸈叻㔐佐絕卓錛邍 4կ䨾崵䩣掚䜂汥晙呋ㅷ⚥劢唬

崵ⴀ 4-守薅腂勇餘蒀靶㕃錛㕃 4կ♲⚡♶ず崽䏞⸈叻㔐佐桧㖈 93.1~97.4%⛓ꢂկ 

 
㕃 4.䩣掚䜂汥呋ㅷ1 mg/mLㄤ⸈叻呋ㅷ4-守薅腂⸈叻崽䏞 2 µg/Lꅾ〜蒀靶㕃㛇絁獴⡙垷䒭 

 

0 100 200 300 400 浓浓
0.0

0.5

1.0

1.5

2.0

2.5

面面(x1,000,000)

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 min

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5(x1,000)

1:4-氯氯氯 128.00(+) HS_YP_01.lcd
1:4-氯氯氯 128.00(+) HS_YP JB_2_001.lcd

P
C

A/
3.

50
4

䩣掚䜂汥呋ㅷ 

䩣掚䜂汥⸈叻呋ㅷ 
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邍 4. 呋ㅷ⸈叻㔐佐桧 

⻊ざ暟ぜ獦 
呋ㅷ崵㹁絕卓 

µg/g 
㔐佐桧/% 

2 µg/g 20 µg/g 200 µg/g 
4-守薅腂 N.D. 93.1 95.4 97.4 

岤N.D.邍爙劢唬ⴀկ 

2.6 婎殆㹊낉 
넞崽䏞叻ⲥ呋ㅷ500 µg/Lⴔ區模䧭た鵳呋ⴔ區很⵫瑟涯ⴔ區絕卓♸㹁ꆀꣳ1 µg/L嫱㼆婎

殆罌㻋絕卓邍僈4-守薅腂唬崵鸑麤⚥偽䎁䪓կ 

 
㕃 5. 婎殆罌㻋很⵫瑟涯呋ㅷㄤ㹁ꆀꣳ1 µg/Lꅾ〜蒀靶㕃㛇絁獴⡙垷䒭 

3絕雿 
劥俒䒊用✫♧猫⢪欽넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 㹁ꆀ崵㹁䩣掚䜂汥晙⚥ 4-守薅腂麰⠛嫫䚍勇

餘涸倝倰岁կ劥倰岁絁䚍薴㔵㺈ծ身併䏞넞ծꅾ㢕䚍㥩ծⲥ烁䏞넞ծ⵸㢅椚皍⽀〳㹊梡䩣掚䜂汥⚥汚ꆀ麰⠛
嫫䚍勇餘 4-守薅腂涸넞身併䏞ծ䘯鸟唬崵կ 

2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 min

3.0

3.5

4.0

4.5

5.0

(x1,000)

1:4-氯氯氯 128.00(+) BQ_CL_01.lcd
1:4-氯氯氯 128.00(+) BQ_STD_1_01.lcd

P
C

A/
3.

49
4

㹁ꆀꣳ1 µg/L 

婎殆罌㻋很⵫瑟涯 
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LCMS-2050 㹁䚍ⴔ區꣚䩯⠄➭宝勇餘 
 

䶰 銳劥俒䒊用✫⢪欽馄넞佪巊湱⚮翫 LCMS-2050 ⴔ區꣚䩯⠄➭宝ꛠ晙⚥勇餘涸倰岁㾝爙✫ LCMS-2050
倝⸆腊㖈勇餘ⴔ區⚥涸䎾欽կMass-it 䪮助涸䒸Ⰶ〳⟄湬錜涸✫鍒蒀靶油⚥涸餘ꆀ⥌䜂䎇⚂♶⠔麰怩⡛
稘㢪エ佐涸䧭ⴔず傞〳⟄⢪欽彂ⰻ CID 鳇⸔㼆勇餘絕匬涸鍒區կ 
 

Ⱒꝶ霒⽀㔋匧勍餘靶⟉  勇餘ⴔ區  ꣚䩯⠄➭宝 
 

勇餘僽䭷蚋暟㖈欰❡ㄤ餞㶸鵂玐⚥❡欰涸䕧ㆇ
蚋暟紱䏞涸暟餘勇餘偽屛毫⡲欽⚂〳腊⠔䕧ㆇ
蚋暟涸毫佪ㄤ珘㹁䚍㼆欽蚋㸝Ⰼ䌄勻䖎㣐涸㪭胇կ
ꥥ满蚋暟勇餘鷶幯「ⵌ➃又涸ꅾ錠蚋暟餘ꆀ涸㹁
⛐⛲封欰✫倝涸」⻊կ♶➑銳鵳遤蚋暟灇封鵮銳
㼆蚋暟〳腊❡欰涸勇餘鵳遤灇瑕կ⠛絡涸蚋暟勇餘
ⴔ區䪮助溶絑馊勻馊偽岁鷓䎾䔲⵸涸封㾝꨽宠넞
佪巊湱蒀靶-餘靶翫欽䪮助HPLC-MSⰨ剣넞身併

䏞넞鷥䭊䚍ⴔ猌佪桧넞ⴔ區鸟䏞䘯瘝暵挿ず
傞腊㢿絛ⴀ剣Ⱒ⻊ざ暟涸餘ꆀ⥌䜂溶䧭⚹蚋暟勇
餘㹁䚍ⴔ區⿺ꊹ㹁⚥䔂剣⸂涸䊨Ⱘկ 

劥俒䒊用✫馄넞佪巊♸餘靶 LCMS-2050 翫欽
ⴔ區꣚䩯⠄➭宝ꛠ晙⚥勇餘涸倰岁霪倰岁ⴔ區鸟
䏞䘯ծ珘㹁䚍㥩ず傞➝絏✫ LCMS-2050 倝⸆腊㖈
勇餘ⴔ區⚥涸䎾欽⚹ⵖ蚋遤⚌㼆蚋暟⚥勇餘涸ⴔ
區䲿⣘⿬罌կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸 LC-40 ♸⽀勍餘靶⟉ LCMS-2050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

 

 

 

1.2 ⴔ區勵⟝  
巊湱勵⟝ 

蒀 靶 叙 Shim-pack XR-ODS II  2.0 mm I.D.×100 mm L,2.2 µm 
 (䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 228-41623-92 ) 

崨 ⸓ 湱 A 湱-20 mmol/L ꃲꃑꜽ很巊ⱺꃲꃑ靈蒜 pH ⧩荛 4.4B 湱-⛩臟 
崨 鸟 0.3 mL/min 叙 庛 50˫ 
鵳 呋 ⡤ 獤 1μL 峤 膴 倰 䒭 唑䏞峤膴ⴲ映崽䏞⚹ B 湱 38% 

餘靶勵⟝ 
猌  㶩  彂 ESI+/- 膴 很 ⵫ 庛 䏞 500˫ 
꨺⻊孞崨鸟 3.0 L/min DL   庛   䏞 250˫ 
⸈掚孞崨鸟 7.0 L/min 䎁 醋 孞 崨 鸟 5.0 L/min 
Scan ⿬侨 100։800  䪊  䲽  垷  䒭 Scan 

鳕 巊 岹  LC-40B X3  唬 崵 㐼 SPD-M40 
叙 庛 盲  CTO-40S 餘 靶 ⟉ LCMS-2050 
荈 ⸓ 鵳 呋 㐼  SIL-40C X3 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
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邍 1. 唑䏞峤膴玐䎸 

 
 
 
 

 

1.3 呋ㅷ⵸㢅椚 
呋ㅷ很巊ⵖ㢊》꣚䩯⠄➭宝ꛠ♸勇餘Iծ勇餘IIծ勇餘IIIծ勇餘IVծ勇餘Vծ勇餘VIծ勇餘VII㼆撑ㅷぐ紨

2.5 mg縨50 mLꆀ櫕⚥⸈✳歌㛇歌ꃀ腂獺ꅺ荛ⵠ䏞䶔⺣կ 

 

2絕卓♸雭雿 

2.1 Mass-it⸆腊 
鸑鵂餘ꆀ皊ぜ䪮助Mass-it䪮助〳荈⸓䲿》 MS 侨研㖈稘㢪蒀靶㕃⚥儑爙 m/z ⥌䜂㔔姼〳⟄

湬錜涸✫鍒ぐ蒀靶油涸餘靶⥌䜂䎇⚂鵮〳⟄唬崵僽や剣⡛稘㢪エ佐涸䧭ⴔկ 

 
㕃 1. ⢪欽 Mass-it ⸆腊た涸稘㢪蒀靶㕃 

⯓㼆 TIC 蒀靶㕃⚥涸蒀靶油鵳遤㹁䚍獤ⴔ〳荈⸓䲿》ぐ⚡蒀靶油⚥⚺銳涸餘ꆀ侨䎇㼜蜦䖤涸餘ꆀ
⥌䜂ꥥ⥂殆傞ꢂ〜⸈ⵌ PDA/稘㢪蒀靶㕃⚥㕃 1կⰦ稘㢪蒀靶㕃儑爙涸⚺銳餘ꆀ侨㼆䎾涸䲿》猌㶩崨㕃
⟄⿺ TIC 㕃㥵㕃 2 䨾爙կ 

 
㕃 2. 呋ㅷ很巊 TIC 蒀靶㕃⟄⿺ぐ蒀靶油⚺銳猌㶩䲿》猌㶩崨㕃 

2.2 礵㺙䏞㹊낉 

䭽撑 1.2 涸ⴔ區勵⟝崵㹁》呋ㅷ很巊鵶絯鵳呋 6 妃罌㻋⟉㐼涸礵㺙䏞կ꣚䩯⠄➭宝⿺Ⱖ勇餘瘝 8 猫
⻊ざ暟涸⥂殆傞ꢂ RSD ⚹ 0.01։0.39%油꬗獤 RSD ⚹ 1.16։3.81%絕卓錛邍 2կ㹊낉絕卓邍僈 LCMS-

5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

0.5

1.0

1.5

2.0

(x100,000,000)

1:625.26(+)
1:105.10(+)
1:656.35(+)
1:687.31(+)
1:403.17(+)
1:599.29(+)
1:432.07(+)
1:416.07(+)
1:625.22(+)
1:432.09(+)
1:470.06(+)
1:595.20(+)
1:555.24(+)
1:611.23(+)
1:616.18(+)
1:577.25(+)
1:559.24(+)
1:559.25(+)
1:541.25(+)
1:625.25(+)
1:756.25(+)
1:TIC(+)

勇
餘
VI
I

勇
餘
I

勇
餘
II

꣚
䩯
⠄
➭
宝

勇
餘
III

勇
餘
IV

勇
餘
VI

勇
餘
V

Time Module Command Value 
10.00 Pumps Pump B Conc. 44 
16.00  Pumps Pump B Conc. 95 
19.00 Pumps Pump B Conc. 95 
19.10 Pumps Pump B Conc. 38 
22.00 Pumps Pump B Conc. 38 
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2050 Ⱘ剣葻㥩涸礵㺙䏞կ 
邍 2. ꅾ㢕䚍㹊낉崵霚絕卓MSn=6 

No. ⻊ざ暟 ⥂殆傞ꢂ RSD% 油꬗獤 RSD% 
1 ꣚䩯⠄➭宝 0.22 3.29 
2 勇餘 I 0.23 2.01 
3 勇餘 II 0.24 2.41 
4 勇餘 III 0.17 3.81 
5 勇餘 IV 0.01 1.48 
6 勇餘 V 0.02 3.76 
7 勇餘 VI 0.01 2.02 
8 勇餘 VII 0.39 1.16 

2.3 彂ⰻCID鳇⸔絕匬鍒區 
LCMS-2050 〳⟄㖈ⴔ區暟鵳Ⰶ餘ꆀⴔ區㐼⛓⵸霶㼋ⴔ㶩涸焥中鍒猌勻蜦䖤⻊ざ暟涸 MS/MS 靶㕃鵯

猫蜦䖤猌㶩烱晙⟄鳇⸔絕匬鍒區涸䪮助獦⚹彂ⰻ CIDկ〳⟄鸑鵂㟞⸈ Qarray 涸歏⾓㟞㣐⻊ざ暟涸彂ⰻ鄬鍒
玐䏞կ㥵㕃 3 䨾爙鸑鵂㟞㣐 Qarray 涸歏⾓勇餘 I 涸彂ⰻ鄬鍒玐䏞㟞㣐烱晙 m/z 422.23 涸ㆇ䎾⛲ꥥ⛓
㟞䔂勇餘 I 涸〳腊倗鄬倰䒭㥵㕃 4 䨾爙կ 

  
㕃 3. ♶ず Qarray 歏⾓♴勇餘 I 涸餘靶㕃 

 

 
㕃 3. 勇餘 I 絕匬䒭ㄤ䲀倗涸烱晙 

  

100 200 300 400 500 600 700 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x1,000,000)

541.26

579.30

100 200 300 400 500 600 700 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x1,000,000)

541.32

579.27

422.23

200 300 400 500 600 700 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x1,000,000)

541.28

579.26

422.23

Qarray=0 V Qarray=70 V 

烱晙m/z 422.23 

Qarray=60 V 

勇餘 I 
ⴔ㶩䒭: C33H36N2O5 

餘ꆀ侨: 540.26 
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2.4 勇餘涸餘靶㕃♸絕匬鍒區 

 
 

勇餘 II ⴔ㶩䒭: C33H35FN2O5 餘ꆀ侨: 558.25 

 
 

勇餘 III ⴔ㶩䒭: C33H34F2N2O5 餘ꆀ侨: 576.24 

 
 

勇餘 IV ⴔ㶩䒭: C33H33FN2O4 餘ꆀ侨: 540.24 

 

 
勇餘 V ⴔ㶩䒭: C40H47FN2O5 餘ꆀ侨: 654.35 

250 500 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

Inten.(x100,000)

559.28

440.12

466.14

250 500 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x1,000,000)

577.28

458.18

615.23

559.29

250 500 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50
Inten.(x1,000,000)

541.26

579.22

422.16

448.16

523.25

200 300 400 500 600 700 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten.(x1,000,000)

599.31

677.34

655.39541.31

422.15
497.25

烱晙m/z 440.12 

烱晙m/z 458.18 

烱晙m/z 541.31 

烱晙m/z 422.16 
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勇餘 VI ⴔ㶩䒭: C26H22FNO4 餘ꆀ侨: 431.15 

  
勇餘 VI ⴔ㶩䒭: C40H48FN3O8 餘ꆀ侨: 717.34 

 

3絕雿 
劥俒䒊用✫⢪欽䀙峸馄넞佪巊湱蒀靶⽀㔋匧勍餘靶翫欽⟉ LCMS-2050 ⴔ區蚋暟⚥勇餘涸倰岁կ霪倰岁

ⴔ區鸟䏞䘯ծ珘㹁䚍㥩կLCMS-2050 涸 Mass-it 䪮助〳⟄湬錜涸✫鍒ぐ蒀靶油涸餘ꆀ⥌䜂䎇⚂〳⟄唬崵
僽や剣⡛稘㢪エ佐涸䧭ⴔ烁⥂♶⠔麰怩䖉ⴔ區絆ⴔկ彂ⰻ CID 䪮助〳⟄鳇⸔㼆勇餘涸絕匬鍒區կ 
  

100 200 300 400 500 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x1,000,000)

344.03

313.01 470.07

454.08

269.11

432.05

123.05

241.12 495.17

450 500 550 600 650 700 750 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25
Inten.(x1,000,000)

756.29

625.29

740.30

607.31

716.25

烱晙m/z 313.01 

烱晙m/z 625.29 
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餘靶䒸㼋㘗ⵖ㢊巊湱欽✵蚋暟⚥㢴絆ⴔꊹⵆ⿺ⴔ猌 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸餘靶䒸㼋㘗넞佪巊湱ⵖ㢊蒀靶欽✵蚋暟⚥㢴絆ⴔ涸ⵖ㢊ⴔ猌涸倰岁կ
⟄ⴔ猌ⵖ㢊꣚䩯⠄➭宝ꛠ晙⚥涸剣Ⱒ暟餘⚹⢾ꅷ欽导ぢ巊湱蒀靶ⴔⵆ⟄稘㢪餘靶⟄⿺稘㢪ㄤ餘靶
ず傞鍘封껰ⴔ佐꧋霫絈霹僈✫♶ず鍘封倰䒭涸⿬侨霃縨⟄⿺ LH-40 涸ⵖ㢊垷䬾⸆腊⢪欽♶ず涸鍘
封倰䒭鿪〳⟄㼆湡叻絆ⴔ鵳遤ⲥ烁涸佐꧋կ㢴猫鍘封佐꧋垷䒭忘駈♶ず䚍餘涸⻊ざ暟ⵖ㢊꨽宠կ 
 

Ⱒꝶ霒LH-40  餘靶  ⵖ㢊ⴔ猌 ꣚䩯⠄➭宝ꛠ 

 

䪮助暵挿 
 霫絈霹僈✫ LH-40 껰ⴔ佐꧋涸⿬侨霃縨կ  
 ⴔⵆ怵爙✫ぐ猫鍘封껰ⴔ佐꧋倰䒭㖲腊㹊梡ⲥ烁佐꧋կ 
 

蒀靶僽呏研幊ざ暟⚥ぐ絆ⴔ涸⻊㷖暵䚍䊵䒗㼆
Ⱖ鵳遤ⴔ猌涸♧猫ⴔ猌倰岁կⵖ㢊㘗蒀靶ⴭ僽䭷ⵄ
欽蒀靶倰岁ⴔ猌ⴀ♧㹁ꆀ鴪ⵌ駈㢿紱䏞涸⻊ざ暟欽
✵た絯㹊낉䧴㢅椚涸鵂玐կ䭽呋ㅷ涸ⴔ猌湡涸ㄤ錞
垷〳⟄ⴔ⚹ⴔ區㘗ծ⼱ⵖ㢊㘗ㄤⵖ㢊㘗կ 

稘㢪唬崵㐼㼆✵㣐㢴⻊ざ暟剣葻㥩涸ㆇ䎾溶
䧭⚹넞佪巊湱蒀靶⟉⚥䌢欽涸唬崵㐼ず傞㖈ⵖ㢊
巊湱⚥⛲鄄䎛岌涸⢪欽կ⡎僽㖈㹊꣢涸껰ⴔ佐꧋⚥
湡叻油稘㢪⥌尼ㆇ䎾鳅烯傞⢪欽稘㢪鍘封ⵖ㢊⠔儑
衼꣭⡛呋ㅷ涸㔐佐桧㼆✵呋ㅷ⚥㢴⚡蒀靶油⚥湡
叻油涸㹁䚍烁雩꨽銳蔄餩㣐ꆀ傞ꢂ㼆✵偽稘㢪エ

佐涸呋ㅷⴭ偽岁⢪欽稘㢪鍘封껰ⴔ佐꧋⟄副鿪
僽稘㢪唬崵㐼㼆ⵖ㢊ⴔ猌䎾欽涸ⵖ紨կ餘靶唬崵㐼
涸⸈Ⰶ〳⟄䖎㥩涸䓙邉稘㢪唬崵㐼涸瀊匣〳⟄刿
䘯涸㼆㢴⚡蒀靶油鵳遤㹁䚍烁雩〳⟄㖈湡叻絆ⴔ
尵剣稘㢪ㆇ䎾䧴罏ㆇ䎾鳅烯傞⢪欽餘靶鍘封껰ⴔ佐
꧋䖤ⵌ涸絕卓刿⸈ⲥ烁կ 

劥俒ꅷ欽䀙峸倝㘗巊⡤㢅椚㐼 LH-40 ⡲⚹鵳呋
㐼ㄤ껰ⴔ佐꧋㐼ず傞ꅷ꧋稘㢪ㄤ餘靶⚙騟⥌尼
䲿⣘稘㢪ㄤ餘靶⚙猫唬崵垷䒭涸㢴猫鍘封껰ⴔ佐꧋
倰䒭⚹湱Ⱒ⟉㐼䲿⣘♧猫넞佪ծ身併ծ〳 ꬑ涸巊湱
ⵖ㢊ⴔ猌䩛媯կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⚥⟉㐼Ⱘ⡤ꂁ縨⚹ 

 

 

 

 

1.2 ⴔ區勵⟝  
巊湱勵⟝ 

禹 絡 䱽 ⵖ 㐼 SCL-40  唬 崵 㐼 SPD-40 
鳕 巊 岹 LC-40D XS 餘 靶 ⟉ LCMS-2050 
叙 庛 盲 CTO-40C 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
鵳呋㐼ㄤ껰ⴔ佐꧋㐼 LH-40   

蒀 靶 叙  InertSustainTM C18 200 mm×4.6 mm I.D., 5 μm 
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邍 1. 唑䏞峤膴玐䎸 

餘靶勵⟝ 
猌 㶩 彂 ESI+/- 䱹 〡 庛 䏞 350˫ 
꨺ ⻊ 孞 崨 鸟 1.5 L/min D L 庛 䏞 250˫ 
⸈ 掚 㗌 庛 䏞 400˫ 䎁 醋 孞 崨 ꆀ 15 L/min 
S c a n ⿬ 侨 m/z 350։800 餘靶港崵碫㘗 餘ꆀ侨蒀靶㕃MC 

1.3 呋ㅷ⵸㢅椚 
呋ㅷ很巊ꂁⵖ》꣚䩯⠄➭宝ꛠ♸勇餘Iծ勇餘IIծ勇餘IIIծ勇餘IVծ勇餘Vծ勇餘VIծ勇餘VII㼆撑ㅷぐ紨

2.5 mg縨50 mLꆀ櫕⚥⸈✳歌㛇歌ꃀ腂獺ꅺ荛ⵠ䏞䶔⺣կ 

2絕卓♸雭雿 
2.1 ⴔ猌勵⟝确程 

㼜副鶣呋ㅷ很巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁蒀靶㕃㥵㕃 1 䨾爙կ꣚䩯⠄➭宝ꛠ⿺鿈ⴔ勇餘涸蒀靶
油⥌䜂錛邍 2կ 

邍 2. 蒀靶油⥌䜂邍 

No. ぜ獦 ⥂殆傞ꢂ [M+H]+ [M-H]- 
1 勇餘 VII 12.3 718.30 716.25 
2 勇餘 I 21.0 541.45 539.25 
3 勇餘 II 22.1 559.60 557.15 
4 ꣚䩯⠄➭宝 23.0 559.40 557.25 
5 勇餘 III 23.8 577.30 575.20 
6 勇餘 IV 30.4 541.40 539.20 
7 勇餘 VI 32.8 432.05 430.05 
8 勇餘 V 34.9 655.50 653.25 

鳕 巊 岹  A 湱-20 mmol/L ⛩ꃑꜽ宐很巊ゎ 0.1%歌ꃑB 湱-⛩臟 
崨 鸟 1.0 mL/min 叙 庛 40˫ 
鵳 呋 ⡤ 獤 20 μL 唬 崵 岚 Ɤ 254 nm 
峤 膴 倰 䒭 唑䏞峤膴ⴲ映崽䏞⚹ B 湱 45%峤膴玐䎸錛邍 1 

Time Module Command Value 
10.00 Pumps Pump B Conc. 45 
25.00 Pumps Pump B Conc. 50 
30.00 Pumps Pump B Conc. 95 
37.00 Pumps Pump B Conc. 95 
37.10 Pumps Pump B Conc. 45 
45.00 Controller Stop 
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㕃 1. 呋ㅷ UV 蒀靶㕃ㄤ猌㶩崨蒀靶㕃 

2.2 껰ⴔ佐꧋ 

2.2.1 껰ⴔ佐꧋涸⿬侨霃縨崨玐㥵♴ 
姿낢 1. 鷥䭊ざ鷓涸鍘封껰ⴔ佐꧋涸倰䒭蕯꨽銳⢪欽 MS 鍘封佐꧋꨽銳㖈垷䬾鳕ⴀ고♴鷥䭊

MS 㼆䎾涸鸑麤⟄⿺꨽銳港䱽涸餘ꆀ侨կ 

 
㥵♴㕃䨾爙⺠鷥゗欽껰ⴔ佐꧋㐼呏研鍘封垷䒭㖈ⵖ㢊鍘封㐼涸䒓映ㄤ絕勲鷥고⚥鷥䭊㼆

䎾涸鸑麤ㄤㄐ⟁〳呏研꨽銳鷥䭊忘駈⽀杝鸑麤涸⿬侨䧴罏ず傞忘駈⚙⚡鸑麤涸⿬侨կ 

 
姿낢 2. 綘鳓껰ⴔ佐꧋䒓映ㄤ絕勲涸ㄐ⟁㥵♴㕃䨾爙〳⟄鷥䭊呏研蒀靶油涸紩ⵆ䧴罏俷桧鍘封껰

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 42.5 min

0

25

50

75

100

125

150
mV

很
⵫
䂽

勇
餘
VI
I

勇
餘
I

勇
餘
II
꣚
䩯
⠄
➭
宝

勇
餘
III

勇
餘
IV

勇
餘
VI

勇
餘
V

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min
0.0

0.5

1.0

(x100,000,000)
2:TIC(-)
1:TIC(+)

勇
餘
VI
I

勇
餘
I

勇
餘
II

꣚
䩯
⠄
➭
宝

勇
餘
III

勇
餘
IV 勇
餘
V
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ⴔ佐꧋䒓映ㄤ絕勲涸ㄐ⟁կ 

姿낢 3. 㥵♴㕃䨾爙〳㼜剒絊烁㹁涸巊湱勵⟝傞ꅷ꧋涸蒀靶油㼋Ⰶ挿ⴁ姿낢 2 爙䠑㕃⚥垷䬾
䭽꛵⠔㖈ⵖ㢊垷䬾絕卓儑爙ⴀ䔲⵸勵⟝♴涸佐꧋絕卓կⰦ⚥괃蒀⼓㚖僽⠔鵳遤껰ⴔ佐꧋涸⼓㚖կ 

姿낢 4. 〳呏研꨽銳幑⸈Ⱖ㸐勵⟝⟄幑⸈ꝉ㹁⼓㚖⚹⢾霹僈կ㥵♴㕃䨾爙〳㖈傞ꢂ玐䎸⴩邍⚥幑
⸈㢅椚ㄐ⟁⺫䭍ꝉ㹁傞ꢂ媯刿佖⿬侨⧩瘝ㄐ⟁  

⛲〳⟄湬䱹㖈垷䬾ⵖ㢊絕卓〸⣩涸傞ꢂ玐䎸⚥幑⸈ㄐ⟁幑⸈た挿ⴁ姿낢 2 爙䠑㕃⚥䎾欽䭽꛵
⽰〳荈⸓欰䧭傞ꢂ玐䎸⴩邍կ 

㼋Ⰶ侨研 



 

20 
 

 
霃縨模䨾剣涸⿬侨た挿ⴁ姿낢 2 爙䠑㕃⚥垷䬾䭽꛵㖈ⵖ㢊垷䬾絕卓⚥儑爙涸㽠僽䨾剣ㄐ⟁♴

涸垷䬾佐꧋絕卓կ 
2.2.2 UV鍘封껰ⴔ佐꧋ 

鷥䭊Ch2⢪欽UV鍘封껰ⴔ佐꧋ⵖ㢊鍘封㐼涸䒓映ㄤ絕勲㖲鷥䭊Ch2կ䭽撑紩ⵆ鵳遤佐꧋紩
ⵆ⿬侨霃縨⚹7000 μV幑⸈✫4⚡ꝉ㹁涸傞ꢂ媯姼㢅ꝉ㹁㼆霪傞ꢂ媯ⰻ蒀靶油♶鵳遤佐꧋垷䬾佐꧋絕
卓㥵姿낢4⚥䨾爙կ䭽撑副鶣껰ⴔ佐꧋⿬侨鵳遤껰ⴔ佐꧋絕卓㥵㕃2䨾爙կ㹊꣢涸껰ⴔ佐꧋絕卓♸垷䬾껰
ⴔ佐꧋絕卓♧荝կ 

 
㕃 2. UV 鍘封껰ⴔ佐꧋絕卓 

2.2.3 MS鍘封껰ⴔ佐꧋ 
鷥䭊Ch1⢪欽MS鍘封껰ⴔ佐꧋鷥䭊MS垷䬾⥌尼鳕ⴀm/zⴔⵆ⚹718.20ծ577.20ㄤ541.20կⵖ㢊

鍘封㐼涸䒓映ㄤ絕勲㖲鷥䭊Ch1կ䭽撑紩ⵆ鵳遤佐꧋紩ⵆ⿬侨霃縨⚹50000 μV幑⸈✫4⚡ꝉ㹁涸傞
ꢂ媯կ 

䭽撑副鶣껰ⴔ佐꧋⿬侨鵳遤껰ⴔ佐꧋絕卓㥵㕃3䨾爙կ勇餘III涸垷䬾⥌尼忘駈紩ⵆ銳宠⡎歋✵⥂殆
傞ꢂ㖈ꝉ㹁⼓ꢂⰻ㔔罜劢佐꧋霪껰ⴔ呏研㕃4䨾爙勇餘V㖈涸餘靶㕃⚥⛲腊䲿》ⵌm/z 541㔔罜⛲
㼆霪勇餘鵳遤✫껰ⴔ佐꧋կ 

 
㕃 3. MS 鍘封껰ⴔ佐꧋絕卓 

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 42.5 min

0

25

50

75

100

125

150
mV
检检检A 254nm 

2:1

2:2

2:3

2:4

2:5

2:6

2:7

2:8

垷䬾鸑麤 1MS껰ⴔ佐꧋㕃 

垷䬾鸑麤 2UV껰ⴔ佐꧋㕃 

勇餘 III 
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㕃 4. 勇餘 V 餘靶㕃 

2.2.4 UVㄤMSⰟず鍘封껰ⴔ佐꧋ 
鷥䭊Ch1ㄤCh2⢪欽MSㄤUV翫ざ鍘封껰ⴔ佐꧋鷥䭊MS垷䬾⥌尼鳕ⴀm/zⴔⵆ⚹718.20ծ577.20ㄤ

655.20կⵖ㢊鍘封㐼涸䒓映鷥䭊Ch1 AND Ch2꨽銳ず傞忘駈MSㄤUV勵⟝ⵖ㢊鍘封㐼絕勲鷥䭊
Ch1 OR Ch2MSㄤUV忘駈Ⱖ⚥♧⚡勵⟝կ䭽撑紩ⵆ鵳遤佐꧋Ch1紩ⵆ⿬侨霃縨⚹50000 μVCh2紩
ⵆ⿬侨霃縨⚹7000 μVկ幑⸈✫4⚡ꝉ㹁涸傞ꢂ媯կ  

䭽撑副鶣껰ⴔ佐꧋⿬侨鵳遤껰ⴔ佐꧋絕卓㥵㕃5䨾爙կ勇餘III涸垷䬾⥌尼忘駈紩ⵆ銳宠⡎歋✵⥂殆
傞ꢂ㖈ꝉ㹁⼓ꢂⰻ㔔罜劢佐꧋霪껰ⴔⰦ⡮껰ⴔ姻䌢佐꧋կ 

 
㕃 5. UV ㄤ MS Ⱏず鍘封껰ⴔ佐꧋絕卓 

 

3絕雿 
劥俒ꅷ欽䀙峸倝㘗巊⡤㢅椚㐼 LH-40 ⡲⚹鵳呋㐼ㄤ껰ⴔ佐꧋㐼⽀㔋匧勍餘靶 LCMS-2020 ⡲⚹餘

靶唬崵⽀⯋⟄ⴔ猌ⵖ㢊꣚䩯⠄➭宝ꛠ晙⚥涸剣Ⱒ暟餘⚹⢾ⴔⵆ⟄稘㢪餘靶⟄⿺稘㢪ㄤ餘靶ず傞鍘
封껰ⴔ佐꧋霫絈霹僈✫♶ず鍘封倰䒭涸⿬侨霃縨⟄⿺ LH-40 涸ⵖ㢊垷䬾⸆腊䎇⚂㼆♶ず⿬侨霃㹁䖤
ⵌ涸♶ず絕卓鵳遤✫霹僈կ湱㼆✵稘㢪唬崵㐼䒸㼋涸ⵖ㢊蒀靶罜鎊餘靶涸⸈Ⰶ〳⟄䖎㥩涸䓙邉稘㢪唬
崵㐼♶駈⚙罏湱鳇湱䧭〳⟄⢪䖤佐꧋絕卓刿⸈涸ⲥ烁ծ佐꧋倰䒭刿⸈㢴呋⻊⟄鷓欽✵♶ず䚍餘涸
⻊ざ暟ⵖ㢊꨽宠կ 

350 400 450 500 550 600 650 700 750 m/z
0.0

2.5

5.0

Inten.(x1,000,000)
541.40

563.30

448.20422.15

604.10380.05 523.20405.90 466.05 499.15 640.25 686.25 760.20

垷䬾鸑麤 1MS껰ⴔ佐꧋㕃 

垷䬾鸑麤 2UV껰ⴔ佐꧋㕃 
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LCMS-2050 崵㹁蚋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ碫麰⠛嫫䚍勇餘 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 唬崵蚋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ麰⠛嫫
䚍勇餘ゎꆀ涸倝倰岁կ㖈 5~500 μg/L 崽䏞薴㔵ⰻ5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘湱Ⱒ禹侨㖲㣐✵ 0.994կ
㖈蚋ㅷ⚥幑⸈♲⚡崽䏞涸幊ざ叻ⲥ很巊ぐ絆ⴔ㔐佐桧㖈 110.5~115.3%⛓ꢂկ姼倰岁⵸㢅椚皍⽀ծ暵䒗䚍
㥩ծ身併䏞넞〳⚹蚋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘ゎꆀ崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒⽀㔋匧勍餘靶  蚋ㅷ  蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘  
 

䪮助暵挿 
 ⢪欽 LCMS-2050 䒊用✫♧猫唬崵蚋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘ゎꆀ涸倝倰岁կ 
 倰岁⵸㢅椚皍⽀絁䚍薴㔵㺈ⲥ烁桧넞կ 
 

麰⠛嫫䚍勇餘Genotoxic ImpurityGTI僽
䭷⻊ざ暟劥魧湬䱹䧴ꢂ䱹䰀⠟絈脅 DNA❡欰㛇㔔
瑲」䧴⡤ⰻ霶」Ⱘ剣荝浓〳腊䧴罏⧫ぢ涸暟餘կ
麰⠛嫫䚍勇餘暵挿僽㖈䖎⡛崽䏞⽰〳鸣䧭➃⡤麰⠛
暟餘涸䰀⠟鵳罜㼋荝㛇㔔瑲」䎇⤛⢪胅泿涸封欰կ
歋✵麰⠛嫫䚍勇餘涸悶㖈⽭㹲ⴭ䗳곢㼆⾲俱蚋䧴
蚋ㅷ⚥⟣⡦〳腊㶸㖈ծ劢㖈粉劍ざ䧭姿낢⚥幡ꤑ涸
䨾剣麰⠛嫫䚍勇餘鵳遤港崵կ 

㖈ⵖ蚋遤⚌蚋暟崞䚍䧭ⴔ㥵⟄掬㛇熬ꃑ渮ծ
薅熬ꃑ渮ծ㼆歌薅熬ꃑ渮⿺繿⛩㛇熬ꃑ渮䕎䒭㶸㖈
䧴蚋暟ざ䧭鵂玐⚥⢪欽ⵌ✫熬ꃑ碫霚⵫熬ꃑꂾ㽠

⠔鄄錠⚹悶㖈涸麰⠛嫫䚍勇餘罜㶸㖈կ熬ꃑꂾ麰⠛
嫫䚍勇餘呏研》去㛇♶ず〳ⴔ⚹掬㛇熬ꃑꂾㄤ蔉㛇
熬ꃑꂾկ     

姼⵸溶剣湱Ⱒ俒柄盟麤✫鿈ⴔ熬ꃑꂾ麰⠛嫫䚍
勇餘涸㹁ꆀ唬崵倰岁⚺銳ꅷ欽 GC-MSծGC-FIDծ
LC-MS/MS 瘝ず傞〳腊꨽銳㼆呋ㅷꅷ欽㢕勇涸遥
欰⻊㢅椚կ罜劥灇瑕⚺銳ꅷ欽 LCMS 㼆 5 猫蔉㛇熬
ꃑꂾ麰⠛嫫䚍勇餘鵳遤㹁ꆀⴔ區霪倰岁⵸㢅椚皍
⽀ծⲥ烁䏞넞〳⟄⚹蚋ㅷ⚥蔉㛇熬ꃑꂾ麰⠛嫫䚍
勇餘涸唬崵䲿⣘⿬罌կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050կ 
Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 SCL-40 膴 孞 劼 DGU-405 

鳕 巊 岹 LC-40B XR 荈 ⸓ 鵳 呋 㐼 SIL-40 XR 

叙 庛 盲 CTO-40C ✳ 匧 盗 ꣋ ⴩ 唬 崵 㐼 SPD-M40 

餘 靶 ⟉ LCMS-2050 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.114 

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
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蒀  靶  叙 Shim-pack GISS C18 (100 mm x 2.1 mm I.D., 1.9 μm) 
P/N: 227-30048-02䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨  ⸓  湱 A- 5 mmol/L 歌ꃑꜽ宐很巊B- 歌ꃫ 
崨     鸟 0.3 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 2 µL 唬 崵 岚 Ɤ 280 nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹35%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

2.80 Oven CTO.RVR 1* 

3.50 Pumps Pump B Conc. 50 

4.50 Pumps Pump B Conc. 90 

7.00 Pumps Pump B Conc. 90 

7.00 Oven CTO.RVR 0* 

7.01 Pumps Pump B Conc. 35 

9.00 Controller Stop  

岤*1邍爙崨騟ⴗ矿荛餘靶0邍爙崨騟ⴗ矿荛䏑巊կ 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUIS姻猌㶩垷䒭  膴 很 ⵫ 庛 䏞 150 ˫ 
꨺ ⻊ 孞 崨 鸟 3 L/min D L 庛 䏞 100 ˫ 
⸈ 掚 孞 崨 鸟 5 L/min 䱹 〡 歏 ⾓ 2.0 kV 
䎁 醋 孞 崨 鸟 7 L/min 䪊 䲽 垷 䒭 SIM 
ꅷ 呋 ワ 劍 0.5 sec   

邍 2. ⻊ざ暟⥌䜂 

䎸尼 ⻊ざ暟ぜ獦 CAS ⴔ㶩ꆀ m/z ⥂殆傞ꢂ 

1 薅熬ꃑ歌ꂾ 80-18-2 172.01 190.04 3.714 

2 薅熬ꃑ⛩ꂾ 515-46-8 186.03 204.06 4.975 

3 㼆歌薅熬ꃑ歌ꂾ 80-48-8 186.03 204.06 5.324 

4 㼆歌薅熬ꃑ⛩ꂾ 80-40-0 200.05 218.08 6.179 

5 㼆歌薅熬ꃑ䒗⚋ꂾ 2307-69-9 214.06 232.09 6.471 

1.3 叻ⲥ很巊ꂁⵖ 
》幊ざ叻ⲥ餞㢊巊100 mg/L⟄歌ꃫ鷶紩獺ꅺ⚹ 5ծ10ծ20ծ50ծ100ծ200ծ500 µg/L 涸叻ⲥ禹

⴩䊨⡲很巊䖉崵կ 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁獦》羟蚋ㅷ磋劣45 mg荛1 mL㺂ꆀ櫕⚥欽歌ꃫ㹁㺂荛ⵠ䏞䶔⺣馄㡮10 min》ⴀ㺂ꆀ櫕ⲇ⽲荛

㹔庛欽歌ꃫ邉駈荛ⵠ䏞幊⺣鵂0.22 µm㽲륫応芘た副劼ⴔ區կ 
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2絕卓♸雭雿 

2.1 蒀靶勵⟝鷥䭊 
劥㹊낉鸑鵂⠏⻊餘靶勵⟝㼆嫱✫♶ず崨⸓湱封梡㖈 5 mmol/L 歌ꃑꜽ宐很巊ㄤ歌ꃫ涸唑䏞峤膴

♴湡叻暟剣湱㼆鳅넞涸ㆇ䎾կず傞歋✵麰⠛嫫䚍勇餘㖈⚺蚋⚥涸ゎꆀ匧㼱⚹✫ⴔ區麰⠛勇餘ゎꆀ⚂⥂
霆身併䏞鼙⯝넞崽䏞涸⚺蚋ㄤ鳇俱鵳Ⰶ餘靶鸣䧭寓群꨽銳鸑鵂崨騟ⴗ矿ꢎ㼜⚺蚋ㄤ鳇俱ⴗ荛䏑巊
〫雮䖉崵勇餘鵳Ⰶ餘靶唬崵կ 

 

 
㕃 1. 呋ㅷ PDA 蒀靶㕃A⚺蚋崽䏞 0.8 mg/mL 
ㄤ幊ざ叻ⲥ很巊 SIM 蒀靶㕃B崽䏞 100 µg/L 

劥倰岁⚥鸑鵂霃縨ꢎⴗ矿玐䎸㼜 2.8 ~7min ⰻ涸ⴗⰆ LCMS 鵳遤ⴔ區Ⱖ⡮傞ꢂⴗⰆ䏑巊կ 

2.2 倰岁⚁㾩䚍 
很⵫瑟涯呋ㅷ♸幊ざ叻ⲥ很巊10 µg/LSIM 蒀靶㕃儑爙湡叻油⥂殆傞ꢂ㢅劢錛僈儑䎁䪓倰岁

⚁㾩䚍㥩կ 

   

      薅熬ꃑ歌ꂾS/N=43.50       薅熬ꃑ⛩ꂾS/N=65.18 㼆歌薅熬ꃑ歌ꂾS/N=79.28 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

mAU(x1,000)
280nm,4nm 

主
药
主
药
药

/7
.8

55

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

(x1,000,000)

5:氯苯苯苯苯 190.04(+)
4:氯苯苯苯苯 204.06(+)
3:对苯氯苯苯苯苯 204.06(+)
2:对苯氯苯苯苯苯 218.08(+)
1:对苯氯苯苯对对苯 232.09(+)

对
苯
氯

苯
苯

苯
苯

/5
.3

24

氯
苯
苯

苯
苯

/3
.7

14

对
苯
氯

苯
苯

苯
苯

/6
.1

79

氯
苯
苯

苯
苯

/4
.9

75 对
苯
氯

苯
苯

对
对
苯

/6
.4

71

2.59e4Q 190.04 (+)

std-10
bk-溶剂003

RT=3.712

2 3 4
0.00

%

100.00

3.24e4Q 204.06 (+)

std-10
bk-溶剂003RT=4.979

RT=5.329

3 4 5 6 7
0.00

%

100.00

3.21e4Q 204.06 (+)

std-10
bk-溶剂003 RT=4.979

RT=5.327

4.0 4.5 5.0 5.5 6.0
0.00

%

100.00

A 

B 
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   㼆歌薅熬ꃑ⛩ꂾS/N=669.99     㼆歌薅熬ꃑ䒗⚋ꂾS/N=362.52 
㕃 2. 很⵫瑟涯ㄤ幊ざ叻ⲥ很巊10 µg/L涸 SIM 蒀靶㕃 

2.3 絁䚍Ⱒ禹罌㻋 
⟄油꬗獤⚹紷㗂叻⟄崽䏞⚹埇㗂叻㢪叻岁絚ⵖ吥ⲥ刼絁կ絁䚍倰玐ծ湱Ⱒ禹侨ծ唬ⴀꣳㄤ㹁ꆀꣳ錛

邍3կ 

邍 3. 5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘涸吥ⲥ刼絁絕卓⸈勉 1/C 

# ぜ獦 
崽䏞薴㔵 

(μg/L) 
ⲥ烁䏞(%) 湱Ⱒ禹侨 r 

LOQ 
(µg/L) 

LOD 
(µg/L) 

1 薅熬ꃑ歌ꂾ 5~500 87.3~114.1 0.9994 2.42 0.80 
2 薅熬ꃑ⛩ꂾ 5~500 96.9~102.4 0.9998 1.56 0.51 
3 㼆歌薅熬ꃑ歌ꂾ 5~500 96.7~102.2 0.9997 1.27 0.42 
4 㼆歌薅熬ꃑ⛩ꂾ 5~500 89.3~103.1 0.9999 0.14 0.04 
5 㼆歌薅熬ꃑ䒗⚋ꂾ 5~500 90.4~106.9 0.9995 0.27 0.09 

 

 
                    薅熬ꃑ歌ꂾ                     薅熬ꃑ⛩ꂾ                  㼆歌薅熬ꃑ歌ꂾ 

  
㼆歌薅熬ꃑ⛩ꂾ               㼆歌薅熬ꃑ䒗⚋ꂾ 

㕃3. 5猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘吥ⲥ刼絁 

 

9.06e4Q 218.08 (+)

std-10
bk-溶剂003

RT=6.186

5 6 7 8
0.00

%

100.00

1.33e5Q 232.09 (+)

std-10
bk-溶剂003

RT=6.477

5.5 6.0 6.5
0.00

%

100.00

Conc. (ng/mL)
0 100 200 300 400 500

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

苯磺酸甲酯
y = 1871.377x - 447.9548
R² = 0.9989005    R = 0.9994501

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

Conc. (ng/mL)
0 100 200 300 400 500

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

苯磺酸乙酯
y = 8818.685x - 3689.736
R² = 0.9996901    R = 0.9998450

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

Conc. (ng/mL)
0 100 200 300 400 500

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

6.0e6 对甲苯磺酸甲酯
y = 11687.43x - 14115.41
R² = 0.9995756    R = 0.9997878

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

Conc. (ng/mL)
0 100 200 300 400 500

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

对甲苯磺酸乙酯
y = 26225.66x + 95.75669
R² = 0.9998247    R = 0.9999123

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

Conc. (ng/mL)
0 100 200 300 400 500

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

1.4e7

1.6e7
对甲苯磺酸异丙酯
y = 33515.20x + 12792.58
R² = 0.9990635    R = 0.9995317

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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2.4 礵㺙䏞㹊낉 
㼆♲⚡崽䏞涸幊ざ叻ⲥ很巊鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸礵㺙䏞絕卓㥵邍 4

䨾爙կ♲⚡崽䏞叻ⲥㅷ涸⥂殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.03~0.12%ㄤ 0.67~5.26%⛓ꢂ⟉㐼礵㺙䏞葻
㥩կ 

邍 4. 礵㺙䏞絕卓 (n=6) 

# ぜ獦 
RSD% (10 µg/L) RSD% (50 µg/L) RSD% (500 µg/L) 
R.T. Area R.T. Area R.T. Area 

1 薅熬ꃑ歌ꂾ 0.10 5.26 0.12 2.74 0.12 0.75 
2 薅熬ꃑ⛩ꂾ 0.08 1.53 0.10 1.34 0.10 2.19 
3 㼆歌薅熬ꃑ歌ꂾ 0.08 1.66 0.09 0.73 0.10 1.80 
4 㼆歌薅熬ꃑ⛩ꂾ 0.03 0.67 0.05 1.07 0.06 1.19 
5 㼆歌薅熬ꃑ䒗⚋ꂾ 1.22 4.29 0.06 0.61 0.06 2.38 

2.5 呋ㅷ崵霚ㄤ㔐佐桧㹊낉 
䭽撑 1.4 姿낢鵳遤呋ㅷ㢅椚絑副劼ⴔ區䨾崵呋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘㖲劢唬崵ⴀ蒀靶

㕃錛㕃 4կぢ霪蚋ㅷ⚥幑⸈♶ず崽䏞涸叻ⲥ很巊鵳遤㔐佐桧㹊낉嫦⚡幑⸈ꆀ䎂遤崵㹁 3 妃㔐佐桧錛邍 5
絕卓儑爙㔐佐桧忘駈蚋Ⱙ銳宠կ 

 
㕃 4. 蚋ㅷ呋ㅷ蒀靶㕃幊ざ叻ⲥㅷ幑⸈ꆀ⚹ 0.44 μg/g 

 
邍 5. 呋ㅷ⸈叻㔐佐桧絕卓n=3 

# 
 

ぜ獦 
唬崵絕卓 
μg/g 

幑⸈ꆀ 
(0.22 µg/g) 

幑⸈ꆀ 
(0.44 µg/g) 

幑⸈ꆀ 
(2.2 µg/g) 

䎂㖲㔐佐桧
% 

RSD
% 

䎂㖲㔐佐桧
% 

RSD
% 

䎂㖲㔐佐桧
% 

RSD
% 

1 薅熬ꃑ歌ꂾ N.D 111.1 5.51 105.7 0.91 106.6 1.64 
2 薅熬ꃑ⛩ꂾ N.D 112.6 1.63 108.4 0.40 110.5 0.38 
3 㼆歌薅熬ꃑ歌ꂾ N.D 115.3 1.03 112.6 2.41 108.2 0.59 
4 㼆歌薅熬ꃑ⛩ꂾ N.D 104.1 2.33 100.5 0.84 106.3 0.81 
5 㼆歌薅熬ꃑ䒗⚋ꂾ N.D 110.9 2.16 115.0 1.39 108.7 0.58 

岤N.D 邍爙劢唬ⴀ 
 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

(x1,000,000)

5:氯苯苯苯苯 190.04(+)(5.00)
4:氯苯苯苯苯 204.06(+)(3.00)
3:对苯氯苯苯苯苯 204.06(+)(3.00)
2:对苯氯苯苯苯苯 218.08(+)
1:对苯氯苯苯对对苯 232.09(+)

对
苯
氯

苯
苯

苯
苯

/5
.3

21

氯
苯
苯

苯
苯

/3
.7

14

对
苯
氯

苯
苯

苯
苯

/6
.1

82

氯
苯
苯

苯
苯

/4
.9

75

对
苯
氯

苯
苯

对
对

苯
/6

.4
73
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3絕雿 
劥俒䒊用✫♧猫⢪欽넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 㹁ꆀ崵㹁蚋ㅷ⚥ 5 猫蔉㛇熬ꃑꂾ麰⠛嫫䚍勇

餘涸倝倰岁կ霪倰岁⵸㢅椚皍⽀絁䚍薴㔵㺈ծꅾ㢕䚍㥩ծⲥ烁䏞넞〳 ⚹蚋ㅷ⚥蔉㛇熬ꃑꂾ麰⠛嫫䚍勇餘涸
唬崵䲿⣘⿬罌կ 
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LabSolutions MD 欽✵꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘崵㹁涸ⴔ區倰岁䒓〄 
 

䶰 銳劥㹊낉⢪欽䀙峸倰岁䒓封禹絡絕ざ LabSolutions MD 㼆꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸崵㹁鵳遤✫倰岁䒓
封㾝爙✫ LabSolutions MD 鲱⟝涸㖈 HPLC 倰岁䒓封⚥荈⸓ㄤ兰腊⻊涸⸆腊♸暵挿կLabSolutions MD 鲱
⟝僽㛇✵ AQbD 椚䙁涸倰岁䒓封鲱⟝〳呏研㹊낉霃雦DoEⴔ區呋ㅷ䎇匬䒊霃雦瑟ꢂ䒓封ⴀ珘⨴〳ꬑ
涸ⴔ區倰岁կ 
 

Ⱒꝶ霒LabSolutions MD  ꣚䩯⠄➭宝ꛠ  倰岁䒓封 
 

䪮助暵挿 
 ⢪欽 LabSolutions MD 䒓封ⴀ꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸珘⨴〳ꬑⴔ區倰岁կ 
 ♸梡遤շ⚥㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱巊湱餘靶很⵫Ⱟ㺂䚍刿넞ⴔ區
傞ꢂ⛲㣐㣐綫瀊կ 

 
꣚䩯⠄➭宝ꛠ晙⚹넞胐㔿ꃫ過氿ㄤⱟ䗱氻蚋暟

腊剣佪꣭⡛ꬋ荝娥䚍䗱聝哥娥涸굥ꤗ꣭⡛荝娥䚍ㄤ
ꬋ荝娥䚍⼽⚥涸굥ꤗծ꣭⡛過盗ꅾ䒊助涸굥ꤗ꣭⡛
㔔⯎過䚍䗱⸂邝番罜⡞ꤎ涸굥ꤗ꣭ ⡛䗱絠汥涸굥ꤗկ 

梡遤շ⚥㕂蚋Ⱙո⚥꣚䩯⠄➭宝ꛠ晙唬叅고♴剣
Ⱒ暟餘剣唬㹁銳宠Ⱖ⚥勇餘I⿡孮꣚䩯⠄➭宝ꛠծ
勇餘II꣚䩯⠄➭宝ꛠꬋ㼆僥䒗匬⡤ծ勇餘III✳孮
꣚䩯⠄➭宝ꛠㄤ꣚䩯⠄➭宝ꛠ涸絕匬湱鵛蒀靶⥂

殆遤⚹碫⡃㔔姼劥俒⢪欽LabSolutions MD鲱⟝絕
ざ倰岁䒓封禹絡㼆Ⱖ鵳遤倰岁䒓封կLabsolutions 
MD鲱⟝〳䌐⸔ⴔ區䊨⡲罏鲽匠넞佪猰㷖禹絡
涸㹊梡珘⨴涸ⴔ區倰岁䒓封⺫䭍呏研㹊낉霃雦ⴔ區
呋ㅷⵄ欽ⴔ區絕卓匬䒊霃雦瑟ꢂ⟄⿺㖈烁㹁剒⢕
ⴔ區勵⟝た霉⠮Ⱖ珘⨴䚍կ⢪欽Labsolutions MD䒓封
鲱⟝⽰⢪緃⛘絑낉涸ⴔ區➃プ⛲ず呋腊㢿䖤ⵌ珘⨴
涸ⴔ區倰岁կ

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸넞佪巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 鳕 巊 岹 LC-40D XS ×2 
膴 孞 劼 DGU-403 荈 ⸓ 鵳 呋 㐼 SIL-40C XS 
叙 庛 盲 CTO-40C 唬 崵 㐼 SPD-M40 
餘 靶 唬 崵 㐼 LCMS-2050 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.118 

Labsolutions MD Ver.2.01 

1.2 幊ざ㼆撑ㅷ很巊涸ꂁⵖ 
㹊낉霃雦很巊ⵖ㢊》꣚䩯⠄➭宝ꛠ♸勇餘˺㼆撑ㅷծ勇餘 II 㼆撑ㅷծ勇餘˼㼆撑ㅷぐ紨 2.5 mg縨

50 mL ꆀ櫕⚥⸈✳歌㛇歌ꃀ腂很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣կ 
禹絡鷓欽䚍很巊ⵖ㢊⿬撑⚥㕂蚋Ⱙ꣚䩯⠄➭宝ꛠ唬叅고♴剣Ⱒ暟餘崵㹁岁》꣚䩯⠄➭宝ꛠ♸勇餘 Iծ
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勇餘 IIծ勇餘 IIIծ勇餘 IVծ勇餘 Vծ勇餘 VIծ勇餘 VII 㼆撑ㅷぐ紨 2.5mg縨 50 ml ꆀ櫕⚥⸈✳歌㛇歌ꃀ
腂獺ꅺ荛ⵠ䏞䶔⺣կ 

 

2. 絕卓♸雭雿 
2.1 㹊낉霃雦 

➢蒀靶ⴔ猌⾲椚溏䕧ㆇⴔ猌銳稇Ⱒꝶ㔔稇⺫ゎ㔿㹁湱碫㘗ծ崨⸓湱碫㘗ծ⟄⿺峤膴勵⟝կ⚹刿⸈Ⰼ
꬗涸灇瑕꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸⥂殆遤⚹劥⢾㖈溶絑烁㹁✫蒀靶叙⿺崨⸓湱猫碫涸㛇炄副鵳遤✫た絯
絈荝灇瑕罌㻋✫崨⸓湱ⴲ映」⻊ծ叙庛盲庛䏞⟄⿺崨鸟㣐㼭㼆꣚䩯⠄➭宝ꛠ♸剣Ⱒ暟餘涸ⴔ猌涸䕧ㆇ
꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸 HPLC 㹊낉霃雦㥵邍 1 䨾爙Ⱏ 273 x 3 x 3猫倰呩կ〫꨽⽀ⴁ鷥䭊銳罌㻋涸
㹊낉㔔㶩LabSolutions MD 鲱⟝⽰〳荈⸓⴯䒊䪠㢅椚邍呔㣐㣐Ⲹ㼱✫䩛⸓⴯䒊傞ꢂ䲿넞ⴔ區佪桧կ 

邍 1. 㹊낉霃雦邍 

巊湱勵⟝ 
崨 ⸓ 湱   

 A 湱 20 mM ⛩ꃑꜽ很巊ⱺꃲꃑ靈蒜 pH ⧩荛 4.4 
 B 湱 ⛩臟   

蒀 靶 叙  
Shim-pack GIST-HP AQ100 mm × 2.1 mm I.D.1.9 μm 
P/N227-30807-02䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

ⴔ 區 勵 ⟝   
 B 湱 饰 映 崽 䏞 354045%3 宐䎂 B 湱 絊 姺 崽 䏞 95% 
 崨 鸟 0.30.40.5 mL/min3 宐䎂 鵳 呋 ꆀ 1 μL 
 叙 庛 304050˫3 宐䎂 唬 崵 岚 Ɤ PDA254 nm 
 峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸㥵♴ 
  B conc 40%0-15 min ~ 95%18-21 min ~ 40%21.1-26 min 

餘靶勵⟝ 
 猌 㶩 ⻊ 垷 䒭 DUIS± 膴 很 ⵫ 庛 䏞 500˫ 
 ꨺ ⻊ 孞 崨 鸟 3 L/min D L 庛 䏞 250˫ 
 ⸈ 掚 孞 崨 鸟 7 L/min 䪊 䲽 垷 䒭 SCANm/z 100-800 
 䎁 醋 孞 崨 鸟 5 L/min   

2.2 蒀靶䂽鷅驶⸆腊 
LabSolutions MD Ⱘ剣ꛏ㼆♶ず侨研涸⻊ざ暟礵ⲥ霋ⵆծ넞佪鷅驶涸油鷅驶⸆腊㣐㣐Ⲹ㼱䩛⸓霋ⵆ涸籖

椫玐䏞鵳罜㹊梡霃雦瑟ꢂ涸礵烁匬䒊կLabSolutions MD 荈⸓油鷅驶⸆腊佅䭯㢴猫⚁㾩䚍鷅驶倰䒭㥵油峤
膴곡䎸ծUV ⯕靶ծMS 餘靶湱⡃䏞ծ油꬗獤⿺油꬗獤涰ⴔ嫱ծ油넞䏞⿺油넞䏞涰ⴔ嫱瘝㣐㣐䲿넞䊨⡲佪桧կ
劥㹊낉ꅷ欽油峤膴곡䎸ծMS 餘靶湱⡃䏞㼆蒀靶油鵳遤鷅驶絕卓㥵㕃 1 䨾爙կ 
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㕃 1. 油鷅驶⸆腊1 勇餘 Iծ2 勇餘 IIծ3 ꣚䩯⠄➭宝ꛠծ4 勇餘 III 

UV 油鷅驶蒀靶㕃(a)꣚䩯⠄➭宝姻猌㶩垷䒭嫱鳅餘靶㕃(b꣚䩯⠄➭宝餏猌㶩垷䒭嫱鳅餘靶㕃(c) 

2.3 霃雦瑟ꢂˋˋⴔ區勵⟝〳錠⻊ 
㛇✵油鷅驶涸絕卓⢪欽 LabSolutions MD 鲱⟝涸呏研溶霋ⵆ⻊ざ暟涸⥂殆傞ꢂ㔐䔱⸆腊

Regression using Identified RT㼆ⴔ區勵⟝ㄤⴔ猌Ⱒ禹鵳遤霉⟟➢罜⴯䒊霃雦瑟ꢂկ⴯䒊䖤ⵌ涸垷
㘗掚⸂㕃㥵㕃 2 䨾爙Ⱖ〳⟄ず傞灇瑕崨鸟ծ叙庛⿺ B 湱饰映崽䏞㼆蒀靶油ⴔ猌䏞涸䕧ㆇ㼜ⴔ區勵⟝〳
錠⻊㔔姼〳⟄嫱鳅湬錜涸烁雩꣚䩯⠄➭宝ꛠⴔ猌葻㥩涸ⴔ區勵⟝կ 

姻猌㶩垷䒭 餏姻猌㶩垷䒭 b c 

a 
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㕃 2. 剒㼭ⴔ猌䏞涸霃雦瑟ꢂ 

䊩B 饰映崽䏞♸崨鸟涸剒㼭ⴔ猌䏞霃雦瑟ꢂ 〸崨鸟♸叙庛涸剒㼭ⴔ猌䏞霃雦瑟ꢂ 

2.4 雦皾剒⢕ⴔ區勵⟝ 
LabSolutions MD 鲱⟝〳⟄呏研絚ⵖ涸霃雦瑟ꢂ勻곫崵ⴀ剒⢕涸ⴔ區勵⟝կ㕃 3 覰蒀姻倰䕎⚹

LabSolutions MD 絛ⴀ剒⢕ⴔ區⿬侨呏研 LabSolutions MD 絛ⴀ涸剒⢕ⴔ區⿬侨副劼ⴔ區蒀靶㕃㥵㕃
4 䨾爙ぐ油ⴔ猌䏞㖲㣐✵ 1.5絕卓⿬錛邍 2կ 

 

 

㕃 3. 剒⢕ⴔ區⿬侨 

 

 
㕃 4. 剒⢕ⴔ區勵⟝涸蒀靶㕃 

 

0.0 5.0 10.0 15.0 20.0 25.0 min

0

25

50

75

100

mAU
254nm,4nm 

Labsolutions MD 
곫崵蒀靶㕃 

㹊崵蒀靶㕃 
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邍 2. 剒⢕勵⟝㹊崵蒀靶㕃ぐ油ⴔ猌䏞絕卓 

⻊ざ暟ぜ獦 勇餘 I 勇餘 II ꣚䩯⠄➭宝ꛠ 勇餘 III 

ⴔ猌䏞 - 2.032 2.059 1.627 

2.5 罣欽䚍罌㻋 
⢪欽LabSolutions MD鲱⟝鵳遤罣欽䚍罌㻋㖈鲱⟝⚥鳕Ⰶⴔ區勵⟝岚⸓涸⯈雽薴㔵鲱⟝荈⸓呏研䎸

餟霃雦⴯䒊䪠㢅椚邍鵳遤罣欽䚍霉⠮կ㖈劥⢾⚥崨鸟岚⸓0.1 mL/minծ饰映嫱⢾岚⸓1%ծ叙庛岚⸓1˫
勻낉霆㼆ⴔ猌涸䕧ㆇկぐㆇ䎾㔔㶩涸倰䊵ⴔ區㥵㕃5䨾爙鸑鵂倰䊵ⴔ區叙庛涸p Value㖲㣐✵0.05罜饰
映崽䏞ծ崨鸟涸p Value㖲㼭✵0.05霹僈㖈♧㹁薴㔵ⰻぐ⻊ざ暟涸ⴔ猌䏞♸叙庛涸Ⱒ翫䚍鳅㼭⡎饰映崽
䏞ㄤ崨鸟㼆侮⚡ⴔ猌湱㼆䕧ㆇ玐䏞刿㣐㖈た絯倰岁鲮獴⿺珘㹁䚍崵霚涸傞⦫銳⚚呔䱽ⵖկ 

 
㕃 5. 倰䊵ⴔ區絕卓 

2.6 ꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘烁霆 
շ⚥㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ唬叅고♴剣Ⱒ暟餘崵㹁岁Ⱏ唬崵♫猫勇餘Ⱖ⚥勇餘 Iծ勇餘 IIծ勇餘 III ㄤ꣚

䩯⠄➭宝ꛠ涸絕匬湱鵛蒀靶⥂殆遤⚹碫⡃㹊梡模Ⰼⴔ猌㶸㖈䮋䧶罜勇餘 VII 匧䚍䔂ծ导湱蒀靶⥂殆㼭
勇餘 VI ㄤ勇餘 V 匧䚍鳅烯导湱蒀靶⥂殆䔂կ湱㼆罜鎊㹊梡勇餘 VIIծ勇餘 VI ㄤ勇餘 V 涸㛇絁ⴔ猌ꦼ䏞鳅
㼭կ㔔姼劥㹊낉ⴲ劍⟄㔋猫ꦼⴔ猌涸⻊ざ暟勇餘 Iծ勇餘 IIծ勇餘 III ㄤ꣚䩯⠄➭宝ꛠ䒊垷㹊梡倰岁䒓封
涸佪桧剒㣐⻊կ⚹灇瑕涸⯎ⴔ䚍⿺倰岁涸兜鷓䚍㼜շ蚋Ⱙո⚥ⶥ⡮㔋猫勇餘⸈Ⰶ낉霆倝䒊倰岁涸鷓欽䚍կ 

䭽撑 2.4 곫崵涸ⴔ區勵⟝崵㹁禹絡鷓欽䚍很巊蒀靶㕃㥵㕃 6 䨾爙կ絕卓邍僈禹絡鷓欽䚍很巊蒀靶㕃
⚥ⴀ油곡䎸⚹勇餘 VIIծ勇餘 Iծ勇餘 IIծ꣚䩯⠄➭宝ꛠծ勇餘 IIIծ勇餘 IVծ勇餘 VIծ勇餘 V꣚䩯⠄➭宝ꛠ
♸勇餘 II ⛓ꢂ涸ⴔ猌䏞⚹ 2.068⟄副痗ざ禹絡鷓欽䚍銳宠շ蚋Ⱙո고♴剣Ⱒ暟餘禹絡鷓欽䚍銳宠꣚䩯⠄➭

宝ꛠ♸勇餘 II ⛓ꢂ涸ⴔ猌䏞䎾♶㼭✵ 1.5〳欽✵꣚䩯⠄➭宝ꛠ剣Ⱒ暟餘涸崵㹁կ♸շ蚋Ⱙո꣚䩯⠄➭宝
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ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱霪倰岁崨⸓湱劢⢪欽 THF巊湱⿺餘靶很⵫Ⱟ㺂䚍刿넞⚂ⴔ區傞
ꢂ♸շ蚋Ⱙո⚥涸 130 min 湱嫱➑⚹ 25 min㣐㣐䲿넞ⴔ區佪桧կ 

 
㕃 6. 禹絡鷓欽䚍很巊蒀靶㕃 

1 勇餘 VIIծ2 勇餘 Iծ3 勇餘 IIծ4 ꣚䩯⠄➭宝ꛠծ5 勇餘 IIIծ6 勇餘 IVծ7 勇餘 VIծ8 勇餘 V 

 

3. 絕雿 

劥俒⢪欽䀙峸 HPLC 倰岁䒓封禹絡絕ざ LabSolutions MD 㼆꣚䩯⠄➭宝剣Ⱒ暟餘崵㹁鵳遤✫倰岁䒓
封կ㖈 LabSolutions MD 鲱⟝涸⢪欽✫油鷅驶ծ霃雦瑟ꢂ匬䒊ծ倰䊵ⴔ區瘝⸆腊蜦䖤✫剒⢕ⴔ區勵⟝կ
♸ 2020 晜շ⚥㕂蚋Ⱙո꣚䩯⠄➭宝ꛠ晙唬叅고♴剣Ⱒ暟餘崵㹁倰岁湱嫱巊湱餘靶很⵫Ⱟ㺂䚍刿넞ⴔ
區傞ꢂ⛲㣐㣐綫瀊կLabsolutions MD 鲱⟝⚹ⴔ區倰岁䒓封涸䊨⡲崨玐䲿⣘佅䭯烁⥂倰岁珘㹁ծ侨研〳
ꬑկ 
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痦 2 畎 ⚥蚋 
⚥蚋勞⚺銳勻彂✵㣔搬涸嗃暟ծ⸓暟ծ瀤暟瘝絑鵂暵㹁挩ⵖ⸈䊨た鵮〳ⵖ䧭⚥蚋껏晙ㄤ⚥䧭蚋瘝蚋

暟կ⚥蚋勞涸ㅷ猫籖㢴ծ䧭ⴔ㢕勇ծ❡㖑ⴔ侔⸈副欰Ɤ梠㞯ծꅷ佐㷍蒜ծ⸈䊨挩ⵖ瘝㔔稇〳腊鸣䧭Ⱖ䨾
ゎ⻊㷖䧭ⴔ⿺⚰䎯毫佪涸䊵䒗կ崵㹁羟♧㄂⚥蚋涸剣佪䧭ⴔծ崞䚍䧭ⴔ䧴罏嫫䚍䧭ⴔゎꆀ〳 ⟄邂ꆀ⚥蚋勞
涸餘ꆀ⠏⸌⟄⥂霆⚥蚋涸餘ꆀկ 

2020 䎃晜շ⚥㕂蚋Ⱙո⚥錞㹁✫♶ず⚥蚋勞暵䖄絆ⴔゎꆀ銳宠⿺唬崵倰岁㣐鿈ⴔ倰岁ꅷ欽 HPLC
⡎㼆✵♧❈ゎꆀ鳅⡛⚂㺂僒鄄䎁䪓涸絆ⴔꅷ欽䌢錞 HPLC 倰岁傞〳腊ⴀ梡油䕎䊵ծ唬ⴀꣳ넞ծ⧺꣉䚍瘝
꡼곿䕧ㆇ㹁ꆀ涸ⲥ烁䚍կ姼傞蚋Ⱙ⚥䲀虛ꅷ欽 LCMS ⴔ區㥵䊛噂㶩⚥䊛噂稇ծ⼪ꅽ⯕ⰻ彂䚍嫫稇꣚㢴
㽲䒼卌焦瘝⚥蚋絆ⴔ涸唬崵կLCMS 岁〳剣佪䲿넞倰岁涸身併䏞ծⲥ烁䏞ㄤ䫒䎁䪓腊⸂䎇皍⻊⵸㢅椚鵂玐
剣佪䲿넞ⴔ區佪桧կ 
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LCMS 崵㹁䊛噂㶩⚥䊛噂稇涸ゎꆀ 
 

䶰 銳劥俒ⵄ欽䀙峸㼭㘗⻊⽀㔋匧勍巊餘翫欽⟉㼆䊛噂㶩⚥䊛噂稇涸ゎꆀ鵳遤崵㹁կ㖈 0.2~10 µg/mL 崽
䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㣐✵ 0.999倰岁唬ⴀꣳ⚹ 0.018 μg/mLկ0.2 µg/mL 叻ⲥㅷ很巊鵶絯鵳
呋 6 ꛏ油꬗獤 RSD 㖲㼭✵ 0.97%կ♲⚡崽䏞宐䎂涸⸈叻㔐佐桧⚹ 91.16%~103.04%կ霪倰岁身併䏞넞
ꅾ㢕䚍㥩腊㢿剣佪涸崵㹁䊛噂㶩⚥䊛噂稇涸ゎꆀկ 
 

Ⱒꝶ霒䊛噂㶩  䊛噂稇  巊餘翫欽岁 
 

䪮助暵挿 
 姼倰岁崵㹁⚥蚋⚥涸䊛噂稇䎁䪓㼱ⲥ烁䚍㥩刿鷓欽✵⚥蚋곭㚖欽䨪⢪欽կ  
 身併䏞넞唬ⴀꣳ〳鴪 2020 晜⚥㕂蚋Ⱙ錞㹁ꣳ䏞涸涰ⴔ⛓♧⟄♴կ 
   

䊛 噂 㶩 ⚹ 噂 猰 嗃 暟 䊛 噂 Melia toosendan 
Sieb.et Zucc.涸䎁醋䧭擿卓㹊佐䔶✵2020晜⚥㕂
蚋Ⱙ⚥䊛噂㶩䚍㄂蕱㺯剣㼭嫫Ⱘ剣毜聽屧掚ծ
遤孞姺汥ծ勄赈瘝⸆腊⚺銳欽✵聽龏⻊抠脽胇ծ
腾艎胆汥毵孞氨汥赈獤艎汥梡去灇瑕封梡䊛噂
㶩⛲Ⱘ剣勄赈ծ䫒拧ꞏ汥ծ䫒胅泿ծ䫒聘嫫稇瘝蚋椚
⡲欽կ 

䊛噂稇⚹䊛噂㶩涸⚺銳崞䚍䧭ⴔ⛲僽Ⱖ⚺銳
涸嫫䚍䧭ⴔ㖈2020晜⚥㕂蚋Ⱙ⚥錞㹁䊛噂稇涸ゎ
ꆀ䎾㖈0.060%~0.20%薴㔵ⰻゎꆀ鵂㼱ⴭ⸆佪ꦼ⟄
鴪ⵌゎꆀ鵂㢴ⴭ❡欰嫫䚍կ㔔姼䊛噂稇涸ゎꆀ僽
⚥蚋勞䊛噂㶩餘ꆀ䱽ⵖ涸Ⱒꝶկ 

研俒柄盟麤䊛噂㶩涸⚥䊛噂稇〳ꅷ欽LC-UV涸

唬崵倰䒭կ⡎僽歋✵䊛噂稇剒㣐エ佐岚Ɤ⚹210nm
㖈ⴔ區㹊꣢蚋勞傞蚋勞⚥涸㢕勇䧭ⴔ㼆✵唬崵涸
絕卓䎁䪓㣐կ罜ꅷ欽LCMS〳剣佪䲿넞倰岁涸身併䏞ծ
ⲥ烁䏞ㄤ䫒䎁䪓腊⸂䎇皍⻊⵸㢅椚鵂玐剣佪䲿
넞唬崵佪桧կ 

   
㕃 1. 䊛噂稇 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸⽀㔋匧勍巊餘翫欽⟉ LCMS-2050ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40 膴   孞   劼 DGU-405 
鳕   巊   岹 LC-40D xs×2  叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C xs 餘 靶 ⟉ LCMS-2050 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.114   

1.2 ⴔ區勵⟝  
蒀靶勵⟝
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蒀 靶 叙 Shim-pack Scepter C18100 mm x 2.1 mm I.D.1.9 μm䀙峸副嵳㹊
낉㐼勞剣ꣳⰖ尽P/N:227-31012-05 

崨 ⸓ 湱 A-0.01%歌ꃑ宐B-⛩臟 
鵳 呋 ⡤ 獤 2 μL 叙 庛 40˫ 
崨 鸟 0.4 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 瘝䏞峤膴崨⸓湱 A/B=31/69կ 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI-  ꨺ ⻊ 孞 崨 鸟 2.0 L/min 
䱹 〡 歏 ⾓ -3.5 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
膴 很 ⵫ 庛 䏞 400˫ ⸈ 掚 孞 崨 鸟 7.0 L/min 
䱹 〡 庛 䏞 300˫ D L 庛 䏞 250˫ 
鷥䭊猌㶩垷䒭 SIM m/z : 573.23   

 

2呋ㅷ⵸㢅椚 
》䊛噂㶩⚥蚋勞磋劣紨0.05 g礵㺙獦㹁縨✵Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ歌ꃫ50 mL獦㹁ꅾꆀ⸈掚

㔐崨1㼭傞佞ⲇⱄ獦㹁ꅾꆀ欽歌ꃫ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂》絯応巊⽰䖤կ 

 

3絕卓♸雭雿 

3.1 䊛噂稇叻ⲥ很巊靶㕃 

 
㕃 2. 䊛噂稇叻ⲥ很巊鷥䭊䚍猌㶩㕃2 µg/mL 

2020晜⚥㕂蚋Ⱙ錞㹁油1ծ油2㖲⚹䊛噂稇կ䊛噂稇1涸椚雿㝜匣侨⚹11112䊛噂稇2涸椚雿㝜匣侨⚹
12756忘駈2020晜⚥㕂蚋Ⱙ⚥椚雿㝜匣侨⟄䊛噂稇油雦♶⡛✵8000涸銳宠կ 

3.2 吥ⲥ刼絁ㄤ唬ⴀꣳ 
2020晜⚥㕂蚋Ⱙ錞㹁䊛噂稇涸⚙⚡油⛓ㄤ鵳遤雦皾կꂁⵖ0.2ծ0.5ծ1ծ2ծ5ծ10 µg/mL涸䊛噂稇禹

⴩崽䏞叻ⲥ很巊》2 µL鵳呋⟄崽䏞⚹埇㗂叻⚙⚡油꬗獤⛓ㄤ⚹紷㗂叻⨞叻ⲥ刼絁叻ⲥ刼絁㥵㕃2䨾
爙湱Ⱒ禹侨(R)⚹0.9995ⲥ烁䏞⚹93.1%~103.8%կ呏研0.2 µg/mL叻呋侨研⟄3⦔⥌㐾嫱(油荛油)雦皾
䊛噂稇倰岁唬ⴀꣳ䊛噂稇涸倰岁唬ⴀꣳ⚹0.018 μg/mL⡛✵ꣳ䏞涸涰ⴔ⛓♧⟄♴կ 

0.0 2.5 5.0 7.5 10.0 12.5 min

0

25000

50000

75000

100000

125000

150000

175000

200000 1:川川川 573.23(-) 1

2
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      㕃 3. 䊛噂稇叻ⲥ刼絁 

3.3 ꅾ㢕䚍㹊낉 
》0.2 µg/mL叻ⲥㅷ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸礵㺙䏞崵㹁絕卓錛邍1կ 

邍 1. 䊛噂稇油 1,2 礵㺙䏞絕卓 

䎸尼 
䊛噂稇油 1 䊛噂稇油 2 

⥂殆傞ꢂ min 油꬗獤 ⥂殆傞ꢂ min 油꬗獤 
1 7.158 205811  9.366 71605  
2 7.148 205611  9.356 73450  
3 7.153 208635  9.356 73465  
4 7.133 208451  9.328 72949  
5 7.163 207695  9.380 73316  
6 7.153 205338  9.365 73226  

䎂㖲⧩ 7.151 206924  9.359 73002  
RSD% 0.15 0.73 0.18 0.97 

3.4 呋ㅷゎꆀ崵㹁 
㼜䊛噂稇呋ㅷ䭽撑副鶣⵸㢅椚倰岁鵳遤㢅椚副劼鵳遤崵㹁呋ㅷ⚥䊛噂稇鷥䭊䚍猌㶩㕃㥵㕃4䨾爙կ

䎂遤崵㹁6⼝呋ㅷゎꆀ⟄⿺罌㻋RSDⰨ⡤絕卓㥵邍2䨾爙կ 

 
㕃 4. 呋ㅷ⚥䊛噂稇涸鷥䭊䚍猌㶩㕃 
邍 2. 6 ⼝䎂遤呋ㅷ䊛噂稇ゎꆀ絕卓 

ぜ獦 獦呋餘ꆀ g 㹁㺂⡤獤 mL 崽䏞μg/mL ゎꆀ% 䎂㖲⧩% RSD% 

䎂遤呋 1 0.0590  50.00 3.430  0.291 
0.289 0.70 䎂遤呋 2 0.0591  50.00 3.435  0.291 

䎂遤呋 3 0.0591  50.00  3.407  0.288 

0.0 2.5 5.0 7.5 浓浓
0

2500000

5000000

7500000

10000000

12500000
面面

0.0 2.5 5.0 7.5 10.0 12.5 min

0

50000

100000

150000

200000

250000

1:川川川 573.23(-) 1

2
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䎂遤呋 4 0.0589  50.00 3.383  0.287 
䎂遤呋 5 0.0592  50.00 3.397  0.287 
䎂遤呋 6 0.0590  50.00 3.441  0.292 

3.5 ⸈叻㔐佐桧 
㼜䊛噂稇呋ㅷ⚥ⴔⵆ⸈Ⰶ♶ず崽䏞宐䎂涸䊛噂稇叻ⲥㅷ䭽撑副鶣⵸㢅椚倰岁㢅椚ⴔⵆⵖ㢊ⴀ80 μ

gծ100 μgծ120 μg♲⚡幑⸈宐䎂涸⸈叻呋ㅷ䎂遤6⼝呋ㅷ罌㻋㔐佐桧ㄤRSD♲⚡♶ず宐䎂呋ㅷ涸⸈叻
㔐佐桧㖈91.16~103.04%薴㔵ⰻRSD絕卓㥵邍3䨾爙կ 

邍 3. ♶ず崽䏞宐䎂䊛噂稇幑⸈㔐佐桧絕卓 

幑⸈ꆀμg 䎂㖲㔐佐桧% RSD% 

80 93.95 0.67 
100 92.94 0.70 
120 101.18 0.76 

 

4絕雿 
劥俒ⵄ欽䀙峸 LCMS-2050 ⽀㔋匧勍巊餘翫欽⟉崵㹁䊛噂㶩⚥䊛噂稇涸ゎꆀկ絕卓儑爙㼆䊛噂稇叻ⲥ

ㅷ很巊鵳遤ꅾ㢕䚍崵霚䊛噂稇⚙⚡油涸⥂殆傞ꢂ⿺油꬗獤涸 RSD ⴔⵆ㖈 0.15~0.18%ㄤ 0.73~0.97%⛓ꢂ
⟄⚙⚡油涸油꬗獤⛓ㄤꅷ欽㢪叻岁㹁ꆀⰦ絕卓儑爙吥ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.999⢪欽 0.2 µg/mL 叻呋侨
研⟄ 3 ⦔⥌㐾嫱(油荛油)雦皾䊛噂稇倰岁唬ⴀꣳ⡛✵ꣳ䏞涸涰ⴔ⛓♧⟄♴կ⢪欽䊛噂㶩蚋勞⡲⚹⸈叻㛇
餘罌㻋♲⚡♶ず崽䏞宐䎂⸈叻㔐佐⟄⿺ RSD絕卓儑爙♲⚡♶ず宐䎂涸⸈叻㔐佐桧㖈 91.16~103.04%
⛓ꢂ霪倰岁忘駈 2020 晜⚥㕂蚋Ⱙ⚥䊛噂㶩⚥䊛噂稇涸㹁䚍㹁ꆀⴔ區涸銳宠կ絾副䨾鶣ぐ고侨研邍僈劥
倰岁身併䏞넞ծ珘㹁䚍ㄤꅾ㢕䚍㥩ⴔ區佪桧넞鷓欽✵䊛噂㶩⚥䊛噂稇涸ゎꆀ崵㹁կ 
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LCMS 崵㹁⚥蚋⼪ꅽ⯕ⰻ彂䚍嫫稇꣚㢴㽲䒼卌焦 
 

䶰 銳劥俒⿬罌 2020 晜շ⚥㕂蚋Ⱙո⼪ꅽ⯕唬叅고꣚㢴㽲䒼卌焦涸湱Ⱒ勵⟝ꅷ欽䀙峸⽀㔋匧勍餘靶⟉
LCMS-2050 㼆⼪ꅽ⯕⚥꣚㢴㽲䒼卌焦鵳遤崵㹁կ㹊낉絕卓儑爙㖈劥蒀靶餘靶禹絡♴瑟涯很巊♶䎁䪓ゎ
ꆀ崵㹁倰岁⚁㾩䚍鳅㥩吥姻㔔㶩很巊ꅾ㢕鵳呋 6 妃湡叻油꣚㢴㽲䒼卌焦ㄤⰻ叻ꅿ涰ざ焦蒀靶油⥂殆
傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ⚹ 0.10%ծ0.07%ㄤ 1.06%ծ0.90%ꅾ㢕䚍㥩ծ⟉㐼礵㺙䏞葻㥩ꅷ欽ⰻ叻岁㹁
ꆀ倰岁ⲥ烁䏞넞〳⚹⼪ꅽ⯕⚥꣚㢴㽲䒼卌焦ゎꆀ崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒⽀㔋匧勍餘靶  ꣚㢴㽲䒼卌焦  ⼪ꅽ⯕   

 

䪮助暵挿 
 ⢪欽 LCMS-2050 崵㹁⼪ꅽ⯕⚥꣚㢴㽲䒼卌焦涸ゎꆀ⚪㺢⽀㔋匧勍餘靶䎾欽薴㔵կ 
 ⿬罌 2020 晜շ⚥㕂蚋Ⱙո痗ざ叻ⲥ銳宠կ 

 
⚥虊蚋⼪ꅽ⯕⚹蝍猰⼪ꅽ⯕㾩Ⱘ剣幡掚鍒嫫ծ

僈湡ծⵄ弪⡲欽欽✵屛毫汀胅氎嫫ծ䠭ⱎ封掚ծ湡
饕胅汥ծ屧峀汸氬ծ淼肌弪氣կ꣚㢴㽲䒼卌焦僽⼪ꅽ
⯕ ⚥ 涸 ぼ ㅜ ꅽ 銯 ㊋ 碫 欰 暟 焦 ( pyrrolizidine 
alkaloidsPAs) 僽霪㾩嗃暟涸暵䖄䚍䧭ⴔ⛓♧կ
꣚㢴㽲䒼卌焦Ⱘ剣䔂捘涸聽嫫䚍湬䱹ꬶ㐼㸽⚹聽
腮㖈⡤ⰻ鸑鵂去靧崞⻊罜荝嫫〳䒸饰聽絈脅ⴀ
過䚍㗁娥瘝氿朐կ鵛䎃勻䒸饰✫㕂꣢爢⠔涸䎛岌Ⱒ
岤㕂㢪剣㔔剪欽✫ゎ妍崍⼪ꅽ⯕嗃暟涸蚋蘡罜荝
娥涸盟麤կ 

歋✵PAs 涸嫫䚍雽㢴㕂㹻ㄤ㖑⼓㼆Ⱖꣳꆀ⡲

ⴀ✫錞㹁կ⡎歋✵⼪ꅽ⯕㾩嗃暟⚥PAs ゎꆀ湱㼆鳅
⡛⚂霪碫⻊ざ暟絕匬副偽欰蒀㔙稘㢪ㆇ䎾烯佦
ꅷ欽巊湱蒀靶-餘靶翫欽岁崵㹁⼪ꅽ⯕⚥涸涸꣚㢴
㽲䒼卌焦ゎꆀ㼆⼪ꅽ⯕㸝Ⰼ欽蚋鵳遤餘ꆀ䱽ⵖ
⟄⥂ꥻ欽蚋㸝Ⰼկ 

2020晜շ⚥㕂蚋Ⱙո㼆⼪ꅽ⯕蚋勞ㅷ猫唬叅고
♴銳宠⢪欽巊湱蒀靶-⽀㔋匧勍餘靶鵳遤꣚㢴㽲䒼
卌焦崵㹁銳宠⼪ꅽ⯕蚋勞⚥ゎꆀ♶䖤馄鵂0.004%
40 μg/gկ劥㹊낉⢪欽䀙峸LCMS-2050䒊用✫⽀
㔋匧勍餘靶崵㹁⼪ꅽ⯕⚥꣚㢴㽲䒼卌焦涸ゎꆀկ 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶-⽀㔋匧勍餘靶翫欽⟉ LCMS-2050Ⱘ⡤ꂁ縨⚹ 

 

 

 

 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GIST C18 (100 mm×2.1 mm I.D., 2 μm) 

禹絡䱽ⵖ㐼 SCL-40  膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XRLPGE 荈 ⸓ 鵳 呋 㐼 SIL-40C XR 
叙 庛 盲 CTO-40C 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 
蒀靶䊨⡲畀 LabSolutions Ver. 5.114  



 

38 
 

䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽, P/N: 227-32001-03 
崨 ⸓ 湱 A 湱-0.5%歌ꃑ很巊B 湱-⛩臟 
鵳 呋 ⡤ 獤 2 μL 崨 鸟 0.4 mL/min  
叙 庛 40˫ 峤 膴 倰 䒭 瘝䏞峤膴AB=937 

餘靶勵⟝ 
猌 㶩 彂 DUIS (ESI+APCI) 膴 很 ⵫ 庛 䏞 450 ˫  
꨺ ⻊ 孞 2.0 L/min 䱹 〡 歏 ⾓ -2 kV 
䎁 醋 孞 5.0 L/min Q a r r a y 歏 ⾓ -50 V 
⸈ 掚 孞 7.0 L/min 䪊 䲽 垷 䒭 SIM 366ծ326(+) 
D L 庛 䏞 250 ˫   

 

2. 呋ㅷ⵸㢅椚 
⣘霚ㅷ很巊》⼪ꅽ⯕磋劣鵂♲尼癃紨 0.2 g礵㺙獦㹁縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ 0.5%歌ꃑ很

巊 50 mL獦㹁ꅾꆀ馄㡮㢅椚⸆桧 250 W곸桧 40 kHz40 ⴔꛦ佞ⲇⱄ獦㹁ꅾꆀ欽 0.5%歌ꃑ很
巊邉駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂礵㺙ꆀ》絯応巊 2 mL縨 5 mL ꆀ櫕⚥礵㺙⸈Ⰶⰻ叻很巊 1mL⸈ 0.5%
歌ꃑ很巊荛ⵠ䏞䶔⺣エ》 2 μL岤Ⰶ巊湱蒀靶-餘靶翫欽⟉崵㹁⽰䖤կ 

ⰻ叻很巊》ꅿ涰ざ焦㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈ 0.5%歌ꃑ很巊ⵖ䧭嫦 1 mL ゎ 0.2 μg 涸很巊կ 
㼆撑ㅷ很巊》꣚㢴㽲䒼卌焦㼆撑ㅷ鷓ꆀ縨 5 mL ꆀ櫕⚥礵㺙⸈Ⰶⰻ叻很巊 1 mL⸈ 0.5%歌ꃑ很

巊荛ⵠ䏞獺ꅺ䧭ⴔⵆゎ꣚㢴㽲䒼卌焦 0.01ծ0.02ծ0.04ծ0.06ծ0.08 μg/mLゎⰻ叻ꅿ涰ざ焦 0.04 μg/mL
涸㼆撑ㅷ很巊կⰦ⚥ 0.04 μg/mL 㼆撑ㅷ很巊⚹蚋Ⱙ⚥錞㹁涸吥姻㔔㶩崽䏞կ 

 

3. 絕卓♸雭雿 
3.1 ⚁㾩䚍 

很⵫瑟涯呋ㅷ♸吥姻㔔㶩很巊 SIM ꅾ〜靶㕃儑爙湡叻油⥂殆傞ꢂ㢅劢錛僈儑䎁䪓倰岁⚁㾩䚍㥩կ 

 
㕃 2. ⚁㾩䚍蒀靶㕃 

3.2 絁䚍 
㼜ꂁⵖ涸 0.01ծ0.02ծ0.04ծ0.06ծ0.08 μg/mLⴔⵆゎⰻ叻ꅿ涰ざ焦 0.04 μg/mL涸吥ⲥ刼絁很巊

䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞嫱⚹埇㗂叻油꬗獤嫱⚹紷㗂叻ⰻ叻岁ⵖ⡲吥ⲥ刼絁꣚㢴㽲䒼卌

0.0 2.5 min

1.0

2.0

3.0

4.0

(x10,000)

2.50.0 min
0.00

0.25

0.50

0.75

1.00
(x100,000)

꣚㢴㽲䒼卌焦 

很⵫瑟涯 

ꅿ涰ざ焦 

很⵫瑟涯 吥姻㔔㶩很巊 吥姻㔔㶩很巊 
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焦吥ⲥ刼絁倰玐ծ湱Ⱒ禹侨錛㕃 3կ䨾䖤吥ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞㖈 96.7%-
100.9%⛓ꢂկ 

 
㕃 3. ꣚㢴㽲䒼卌焦吥ⲥ刼絁 

3.3 礵㺙䏞 
吥姻㔔㶩很巊鵶絯 6 妃鵳呋鵳遤礵㺙䏞崵霚կ吥姻㔔㶩很巊⚥꣚㢴㽲䒼卌焦ㄤⰻ叻ꅿ涰ざ焦涸⥂殆

傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ⚹ 0.10%ծ0.07%ㄤ 1.06%ծ0.90%⟉㐼礵㺙䏞葻㥩կ 
邍 1. ꅾ㢕䚍崵霚⥂殆傞ꢂ⿺油꬗獤 RSD ⧩  

ぜ獦 ⻊ざ暟 ⥂殆傞ꢂ RSD% 油꬗獤 RSD% 

吥姻㔔㶩很巊 
꣚㢴㽲䒼卌焦 0.10 1.06 

ꅿ涰ざ焦 0.07 0.90 

3.4 ⸈叻㔐佐桧 
㼆⣘霚ㅷ很巊鵳遤副劼ⴔ區ꅷ欽ⰻ叻岁雦皾⣘霚ㅷゎꆀ㹁ꆀ絕卓⚹唬ⴀ꣚㢴㽲䒼卌焦⚹ 0.0021%

⡛✵ꣳ䏞銳宠կぢ⣘霚ㅷ呋ㅷ⚥⸈Ⰶ叻ⲥㅷ很巊鵳遤㔐佐桧霚낉⢪⸈叻崽䏞⚹ 0.01 μg/mL0.0021%ծ
0.02 μg/mL0.0006ㄤ 0.04 μg/mL0.0013Ⱖ㔐佐桧㖈 90%ⵌ 105%⛓ꢂկ 

    
㕃 4. ⣘霚ㅷ很巊蒀靶㕃 

邍 2. ⼪ꅽ⯕⣘霚ㅷ⸈叻㔐佐桧絕卓 

⻊ざ暟 ⸈叻崽䏞% 㔐佐桧% 

꣚㢴㽲䒼卌焦 
0.0021 90 
0.0006 105 
0.0013 102.5 

0.0 0.5 1.0 1.5 浓浓浓
0.00

0.25

0.50

0.75

1.00

面面浓

0.0 2.5 5.0
0

5000

10000

15000

20000

25000

30000
1:366.00(+)

阿
阿
阿

阿
阿
阿

2.50.0

0

25000

50000

75000

2:326.00(+)

野
野
野

阿

Y=0.548516X+0.0209831 
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4. 絕雿 
ꅷ欽䀙峸 LCMS-2050 ⽀㔋匧勍餘靶⟉⿬罌 2020 晜շ⚥㕂蚋Ⱙո䒊用✫崵㹁⼪ꅽ⯕⚥꣚㢴㽲䒼卌焦

涸ゎꆀկ霪倰岁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㣐✵ 0.999礵㺙䏞ծⲥ烁䏞㖲痗ざ叻ⲥ〳⟄⚹⼪ꅽ⯕⚥꣚㢴
㽲䒼卌焦勇餘ゎꆀ崵㹁䲿⣘⿬罌կ 
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痦 3 畎 欰暟蚋 
欰暟蚋暟⛲獦欰暟ⵖ⵫䧴欰暟ⵖ蚋僽䭷鸑鵂欰暟㷖ծ欰暟⻊㷖ծ麰⠛㷖ծ絈脅欰暟㷖瘝梡去欰暟䪮

助䩛媯ⵄ欽䗎欰暟ծ⸓嗃暟ծ➃⡤絈脅䧴絆絉瘝欰暟餴彂鵳遤灇封ㄤ欰❡涸蚋暟կ鵯碫蚋暟⚺銳⺫䭍氋蕐ծ
䫒⡤ծꅾ絆跗涯蚋暟ծ絈脅♸㛇㔔屛毫❡ㅷծ㻑呍薗ꃑ蚋暟ծ過巊ⵖㅷ⿺㢴胂碫蚋暟瘝կ欰暟蚋暟Ⱘ剣ꬶぢ
䚍䔂ծ毫佪儑衼ծⶰ⡲欽湱㼆鳅㼭瘝暵挿㖈屛毫浓氿ծ荈魧⯝氋䚍氬氻ծ去靧氬氻ծ䠭群䚍氬氻瘝倰꬗㾝
梡ⴀ✫䊭㣐⠏⸷կꥥ满欰暟䪮助涸굷鸟封㾝欰暟蚋暟溶䧭⚹Ⰼ椕⼕蚋❡⚌涸ꅾ銳封㾝倰ぢ⛓♧կ 

㖈欰暟蚋灇封ㄤ餘ꆀ䱽ⵖ鵂玐⚥崵㹁ⴔ㶩ꆀ僽♧고荛Ⱒꅾ銳涸䊨⡲鵯僽㔔⚹ⴔ㶩ꆀ僽跗涯餘ծ㢴
胂ծ呍ꃑ瘝欰暟蚋暟涸ꅾ銳椚⻊䚍餘⛓♧կ鸑鵂崵㹁蚋暟ⴔ㶩涸㹊꣢ⴔ㶩ꆀ〳 ⟄낉霆Ⱖ僽や♸곫劍霃雦䧴
椚雿雦皾涸ⴔ㶩ꆀ湱痗➢罜烁雩蚋暟ⴔ㶩涸模侮䚍ⴼ倗僽や㶸㖈ⶨⴗծ꣭鍒ծ⥝껑瘝䒗䌢䞔ⲃկ㢴胂ㄤ
㻑呍薗ꃑ碫蚋暟⚹⚥넞ⴔ㶩ꆀ⻊ざ暟⚂匧䚍鳅䔂㖈 ESI 彂⚥㺂僒䌄㢴歏蚚䨾⟄㖈⡛餘ꆀ⼓㚖〳⟄蜦䖤
葻㥩涸⥌尼ㆇ䎾〳ꅷ欽 LCMS 崵㹁ⴔ㶩ꆀ⥌䜂կ 

LCMS-2050 猌㶩彂⚹⸈掚㘗猌㶩彂剣ⵄ✵㟞⸈⻊ざ暟涸猌㶩⻊佪桧剣佪䲿넞ⴔ區身併䏞ㄤⲥ烁䚍կ
姼㢪䀙峸 LCMS 鲱⟝ LabSolutions 荈䌄鍒⽷獤⸆腊〳㼆㢴歏蚚鵳遤鍒⽷獤ⴔ區♧ꝶ䖤ⵌ㢴胂ㄤ㻑呍
薗ꃑ蚋暟ⴔ㶩ꆀկꤑ㢴胂ㄤ㻑呍薗ꃑ蚋暟㢪⚹✫烁⥂⾲俱涸ⲥ烁䚍⛲〳ꅷ欽 LCMS 崵㹁⾲俱ⴔ㶩ꆀ㥵
♶ず涸呍薗ꃑⴔ㶩ꆀ涸崵㹁կ 

劥畎蒜佐䔶✫剒倝 LCMS-2050 崵㹁㻑呍薗ꃑծ㢴胂⟄⿺呍薗ꃑ⾲俱ⴔ㶩ꆀ涸䎾欽俒畎⣘湱Ⱒ➢⚌➃
プ⿬罌կ 
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LCMS 崵㹁导⛐㻑呍薗ꃑⴔ㶩ꆀ 
 

䶰 銳劥俒⢪欽欰暟䟘䚍馄넞佪巊湱蒀靶㔋匧勍餘靶翫欽⟉ LCMS-2050 崵㹁导⛐㻑呍薗ꃑⴔ㶩ꆀկꅷ欽
DUISESI+APCI餏猌㶩垷䒭㼆䖉崵呋ㅷ鵳遤餘靶䪊䲽⢪欽 LabSolutions 鲱⟝㼆餘靶㕃鵳遤㢴歏蚚ⴔ區կ
絕卓邍僈餘靶㕃⚥ゎ 5 猫㢴歏蚚猌㶩歏蚚侨ꆀ⚹ 4~8կ鸑鵂㢴歏蚚鍒⽷獤ⴔ區雦皾䖤ⵌ霪导⛐㻑呍薗ꃑ
呋ㅷⴔ㶩ꆀ⚹ 6681.57 Da♸椚雿⧩涸⨊䊵⚹ 0.4 Da餘ꆀⲥ烁䏞넞կLCMS-2050 Ⱘ剣餘ꆀ薴㔵㺈涸暵挿
鷓ざⴔ㶩ꆀ鳅㣐涸导⛐㻑呍薗ꃑⴔ㶩ꆀ唬崵կ 

Ⱒꝶ霒⽀㔋匧勍餘靶 导⛐㻑呍薗ꃑ ⴔ㶩ꆀ 餘靶㢴歏蚚ⴔ區 
 

䪮助暵挿 
 ⢪欽䀙峸剒倝⽀㔋匧勍餘靶⟉Ⱖꅷ欽 ESI/APCIDUIS⸈掚㘗猌㶩彂身併䏞넞կ 
 导⛐㻑呍薗ꃑ㖈 LCMS-2050 副䕎䧭侨⚡㢴歏蚚鸑鵂 LabSolutions 鲱⟝⚥餘靶㢴歏蚚ⴔ區⸆腊〳
ⲥ烁崵㹁Ⱖⴔ㶩ꆀկ 
 

㼭呍ꃑ蚋暟僽Ɤ䏞鳅瀊ծ焦㛇㼱✵30nt涸♧碫
呍ꃑ蚋暟Ⱖ鸑鵂⡲欽✵荝氻ꬶ㛇㔔䧴罏ꬶmRNA
➢呏彂副靈䱽荝氻㛇㔔涸邍鴪鴪ⵌ氬氻屛毫涸湡
涸կ㼭呍ꃑ蚋暟⚺銳剣导⛐㻑呍薗ꃑantisense 
oligonucleotide, ASO  ծ 㼭 䎁 䪓 RNA  small 
interference RNAsiRNAծ䗎㼭RNAmicro RNA, 
miRNAծRNA鷓ꂁ⡤RNA aptamerծ䫒⡤呍ꃑ
⩐翫蚋暟antibody-siRNA conjugate ARC瘝կ 

Ⱖ⚥ASO蚋暟㹊餘副僽⽀ꝆDNA䧴罏DNA♸
RNA勇ざꝆⴔ㶩ꆀ涸崵㹁僽Ⱖ餘ꆀ䱽ⵖ⚥ꬋ䌢ꅾ
銳涸姿낢⛓♧կ劥俒ꅷ欽LCMS-2050ꅷ꧋䖤ⵌASO
餘靶㕃䎇絕ざ䀙峸LabSolutions鲱⟝涸餘靶㢴歏
蚚ⴔ區⸆腊㼆餘靶㕃鵳遤鍒⽷獤ⴔ區〳⟄ⲥ烁
崵㹁ASOⴔ㶩ꆀկLCMS-2050Ⱘ剣餘ꆀ薴㔵㺈涸暵
挿鷓ざⴔ㶩ꆀ鳅㣐涸ASOⴔ㶩ꆀ崵㹁կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

欰暟䟘䚍巊湱蒀靶⟉ Nexera XS Inert ♸⽀㔋匧勍餘靶⟉ LCMS-2050 翫欽禹絡Ⱘ⡤ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-40 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
膴 孞 劼 DGU-405 叙   庛   盲 CTO-40C 
鳕  巊   岹 LC-40D XSi×2 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 

1.2 ⴔ區勵⟝  
蒀靶勵⟝ 

蒀 靶 叙 Shim-Pack Scepter C18-120[Metal free] (50 mm×2.1 mm I.D.
3µm䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-31073-01 

崨 ⸓ 湱 A 湱-10mM DIPEA+100mM HFIP 
B 湱-⛩臟 鵳 呋 ⡤ 獤 5 μL 
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崨 鸟 0.3 mL/min  叙 庛 55˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

 
 
 
 
 
 
 
餘靶勵⟝ 

猌 㶩 彂 DUIS (ESI+APCI) 膴 很 ⵫ 庛 䏞 450 ˫  

꨺ ⻊ 孞 2.0 L/min 䱹 〡 歏 ⾓ -2 kV 

䎁 醋 孞 5.0 L/min 䪊 䲽 垷 䒭 Scan (-) 

⸈ 掚 孞 7.0 L/min 䪊 䲽 薴 㔵 50~2000 

D L 庛 䏞 250 ˫   

1.3 呋ㅷ⵸㢅椚倰岁 
㼜导⛐㻑呍薗ꃑ呋ㅷ欽宐很鍒䎇獺ꅺ荛 50 μg/mLկ 

 

2絕卓♸雭雿 
2.1 导⛐㻑呍薗ꃑ呋ㅷ蒀靶㕃♸餘靶㕃 

霪导⛐㻑呍薗ꃑ⚹⽀Ꝇ DNAⰦ䚪猌㶩崨㕃㥵㕃 1 䨾爙餘靶㕃㥵㕃 2 䨾爙կ➢餘靶㕃䖤濼呋ㅷ⚥
♶ず歏蚚侨涸猌㶩餘靶⥌尼僈儑կ 

  
㕃 1. 导⛐㻑呍薗ꃑ䚪猌㶩崨㕃                    㕃 2. 导⛐㻑呍薗ꃑ餘靶㕃 

2.2 餘靶㢴歏蚚ⴔ區絕卓 
鸑鵂䀙峸 LabSolutionsTM 鲱⟝涸鍒⽷獤餘靶㢴歏蚚ⴔ區⸆腊㼆呋ㅷ餘靶㕃鵳遤ⴔ區乼⡲姿낢㥵

㕃 3 䨾爙կ㢴歏蚚ⴔ區絕卓㥵㕃 4 䨾爙➢絕卓䖤濼霪导⛐㻑呍薗ꃑ餘靶㕃ゎ 5 ⚡♶ず歏蚚侨猌㶩油
歏蚚侨ꆀ⚹ 4~8鲱⟝鍒⽷獤雦皾䖤ⵌⴔ㶩ꆀ⚹ 6681.57 Daぐ㢴歏蚚油涸餘ꆀ侨叻ⲥ⨊䊵⚹ 0.436 Daկ 

2.0 3.0 4.0 5.0 6.0 min

0.5

1.0

1.5

2.0

2.5

3.0
(x10,000,000)
1:TIC(-)

750 1000 1250 1500 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Inten.(x1,000,000)

953.43

1112.68

834.03
1669.591335.03

Time(min) Module Command Value 

1.00 Pumps Pump B Conc. 5 
6.00 Pumps Pump B Conc. 30 
6.10 Pumps Pump B Conc. 95 

7 Pumps Pump B Conc. 95 
7.1 Pumps Pump B Conc. 5 

12.00 Control Stop  
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霪导⛐㻑呍薗ꃑ呋ㅷ䎸⴩⚹ G*C*G*T*T*T*G*C*T*C*T*T*C*T*T*C*T*T*G*C*G椚雿ⴔ㶩ꆀ⚹ 6681.57 
Da雦皾ⴔ㶩ꆀ♸椚雿ⴔ㶩ꆀ⨊䊵⚹ 0.4 Da雦皾絕卓ⲥ烁䏞넞կ 

 
㕃 3. 䀙峸 LabSolutionsTM 涸鍒⽷獤⸆腊霃縨 

 
㕃 4. 导⛐㻑呍薗ꃑⴔ㶩ꆀ鍒⽷獤絕卓 

邍 2. 椚雿ⴔ㶩ꆀ♸㹊崵ⴔ㶩ꆀ嫱鳅 

呋ㅷぜ 䎸⴩ 
椚雿ⴔ㶩ꆀ

(Da) 
㹊崵ⴔ㶩ꆀ

(Da) 
⨊䊵 
(Da) 

导⛐㻑呍薗ꃑ 
G*C*G*T*T*T*G*C*T*C*T*T*C*T

*T*C*T*T*G*C*G 
6681.17 6681.57 0.4 

 

[M-4H]4 [M-5H]5 
[M-6H]6 

[M-7H]7

[M-8H]8 
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3絕雿 
劥俒⢪欽欰暟䟘䚍馄넞佪巊湱蒀靶㔋匧勍餘靶翫欽⟉ LCMS-2050 崵㹁导⛐㻑呍薗ꃑⴔ㶩ꆀկꅷ欽 DUIS

ESI+APCI餏猌㶩垷䒭㼆䖉崵呋ㅷ鵳遤餘靶䪊䲽⢪欽 LabSolutions 鲱⟝涸餘靶㢴歏蚚ⴔ區⸆腊㼆
餘靶㕃鵳遤鍒⽷獤ⴔ區կ絕卓儑爙餘靶㕃⚥ゎ 5 猫㢴歏蚚猌㶩歏蚚侨ꆀ⚹ 4~8կ鸑鵂鍒⽷獤ⴔ區烁雩✫
霪导⛐㻑呍薗ꃑ呋ㅷⴔ㶩ꆀ⚹ 6681.57 Da♸椚雿ⴔ㶩ꆀ涸⨊䊵⚹ 0.4 Da餘ꆀⲥ烁䏞넞կLCMS-2050 Ⱘ
剣餘ꆀ薴㔵㺈涸暵挿鷓ざⴔ㶩ꆀ鳅㣐涸导⛐㻑呍薗ꃑⴔ㶩ꆀ唬崵կ 
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LCMS 崵㹁㼭䎁䪓呍薗ꃑ siRNA ⴔ㶩ꆀ 
 

䶰 銳劥俒⢪欽欰暟䟘䚍馄넞佪巊湱蒀靶⟉ Nexera XS inert ♸ LCMS-2050 鵶欽崵㹁✫㼭䎁䪓呍薗ꃑ
siRNA ⴔ㶩ꆀկꅷ欽 DUISESI+APCI猌㶩彂涸餏猌㶩垷䒭ⴔ區䖉崵呋ㅷ鸑鵂⠏⻊崨⸓湱ㄤ餘靶ꅷ꧋⿬
侨⿡ꤑ䎁䪓餘靶油⢪欽 LabSolutions 鲱⟝荈䌄涸餘靶㢴歏蚚ⴔ區⸆腊ⲥ烁崵㹁 siRNA ⴔ㶩ꆀկ絕
卓儑爙siRNA 姻⛐Ꝇ餘靶㕃⚥ゎ 8 猫㢴歏蚚猌㶩歏蚚侨ꆀⴔ䋒⚹ 4~11㢴歏蚚ⴔ區崵㹁ⴔ㶩ꆀ⚹ 6631.63 
Da♸椚雿⧩涸⨊䊵⚹ 0.34 DaկsiRNA 导⛐Ꝇ餘靶㕃⚥ゎ 7 猫㢴歏蚚猌㶩歏蚚侨ꆀ⚹ 4~10㢴歏蚚ⴔ
區崵㹁ⴔ㶩ꆀ⚹ 6637.64 Da♸椚雿⧩涸⨊䊵⚹ 0.39 Da餘ꆀⲥ烁䏞넞կLCMS-2050 Ⱘ剣餘ꆀ薴㔵㺈涸暵
挿絕ざ LabSolutions 鲱⟝荈䌄涸餘靶㢴歏蚚ⴔ區⸆腊〳⟄欽✵崵㹁 siRNA ⴔ㶩ꆀկ 

 

Ⱒꝶ霒⽀㔋匧勍餘靶  siRNA  ⴔ㶩ꆀ  餘靶㢴歏蚚ⴔ區 
 

䪮助暵挿 
 㖈崨⸓湱⚥幑⸈䗎ꆀ EDTA絞ざ禹絡⚥ Na+䱗ꤑ✫⸈ꛧ油㼆ⴔ㶩ꆀ涸䎁䪓կ  
 靈侮MS⿬侨⚥Qarray歏⾓〳⯎ⴔ⿡ꤑⰙ孮䒗⚋ꃫ⸈ㄤ猌㶩կ 
 

㼭呍ꃑ蚋暟僽Ɤ䏞鳅瀊ծ焦㛇㼱✵30 nt涸♧碫
呍ꃑ蚋暟Ⱖ鸑鵂⡲欽✵荝氻ꬶ㛇㔔䧴罏ꬶmRNA
➢呏彂副靈䱽荝氻㛇㔔涸邍鴪鴪ⵌ氬氻屛毫涸湡
涸կ㼭呍ꃑ蚋暟⚺銳剣导⛐㻑呍薗ꃑantisense 
oligonucleotide, ASO  ծ 㼭 䎁 䪓 RNA  small 
interference RNAsiRNAծ䗎㼭RNAmicro RNA, 
miRNAծRNA鷓ꂁ⡤RNA aptamerծ䫒⡤呍ꃑ
⩐翫蚋暟antibody-siRNA conjugate ARC瘝կ 

Ⱖ⚥siRNA⚹⿽ꝆRNAⴔ㶩ꆀ涸崵㹁僽Ⱖ餘
ꆀ䱽ⵖ⚥ꬋ䌢ꅾ銳涸姿낢⛓♧կ劥俒ꅷ欽LCMS-
2050 ꅷ ꧋ 䖤 ⵌ siRNA 餘 靶 㕃  䎇 絕 ざ 䀙 峸
LabSolutions鲱⟝涸餘靶㢴歏蚚ⴔ區⸆腊㼆餘靶
㕃鵳遤鍒⽷獤ⴔ區〳⟄ⲥ烁崵㹁siRNAⴔ㶩ꆀկ
LCMS-2050Ⱘ剣餘ꆀ薴㔵㺈涸暵挿鷓ざⴔ㶩ꆀ鳅
㣐涸siRNAⴔ㶩ꆀ崵㹁կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

欰暟䟘䚍馄넞佪巊湱蒀靶㔋匧勍餘靶翫欽⟉ LCMS-2050Ⱘ⡤ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XSi×2 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
叙 庛 盲 CTO-40C 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 

1.2 ⴔ區勵⟝  
蒀靶勵⟝ 

蒀 靶 叙 Shim-Pack Scepter C18-120[Metal free] (50 mm×2.1 mm I.D.
3µm䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-31073-01 
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崨 ⸓ 湱 A 湱-10mM DIPEA+25mM HFIP+10μM EDTAB 湱-⛩臟 
鵳 呋 ⡤ 獤 10 μL 崨 鸟 0.3 mL/min  
叙 庛 55˫   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 5%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

 
 
 
 
 
 
 
 
餘靶勵⟝ 

猌 㶩 彂 DUIS (ESI+APCI) 膴 很 ⵫ 庛 䏞 450 ˫  

꨺ ⻊ 孞 2.0 L/min 䱹 〡 歏 ⾓ 2 kV 

䎁 醋 孞 5.0 L/min Q a r r a y 歏 ⾓ 50 V 

⸈ 掚 孞 7.0 L/min 䪊 䲽 垷 䒭 SCAN () 

D L 庛 䏞 250 ˫ 䪊 䲽 薴 㔵 50~2000 

1.3 呋ㅷ⵸㢅椚倰岁 
㼜 siRNA 呋ㅷ欽宐很鍒䎇獺ꅺ荛 50 μg/mLկ 

 

2絕卓♸雭雿 
2.1 倰岁⠏⻊ 

霪 siRNA 呋ㅷ⚹⿽Ꝇ RNAⴔⵆ⚹姻⛐Ꝇㄤ导⛐Ꝇկ㖈蒀靶勵⟝♴ⴔ猌⚹⚙⚡油Ⱖ䚪猌㶩崨㕃㥵㕃
1 䨾爙餘靶㕃㥵㕃 2 䨾爙կ➢餘靶㕃〳⟄溏ⴀ餘靶油ꬋ䌢勇包鵯㼆 siRNA ⴔ㶩ꆀ涸烁㹁鸣䧭✫⚚ꅾ涸
䎁䪓䨾⟄꨽⠏⻊倰岁⿡ꤑ䎁䪓餘靶油կ 

 
㕃 1. siRNA 䚪猌㶩崨㕃 

6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 min

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

(x10,000,000)
1:TIC(-)

Time(min) Module Command Value 
1.00 Pumps Pump B Conc. 5 
2.00 Pumps Pump B Conc. 6 

10.00 Pumps Pump B Conc. 8 
10.10 Pumps Pump B Conc. 95 
12.00 Pumps Pump B Conc. 95 
12.10 Pumps Pump B Conc. 5 

16 Control Stop  
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㕃 2. siRNA 餘靶㕃䊩㕃姻⛐Ꝇ〸㕃导⛐Ꝇ 

⟄♴⟄姻⛐Ꝇ⚹⢾䲽鶣倰岁⠏⻊鵂玐կ鸑鵂䀙峸 LabSolutionsTM 鲱⟝餘靶㢴歏蚚ⴔ區⸆腊㼆餘
靶㕃鵳遤鍒⽷獤ⴔ區ⴔ區絕卓㥵㕃 3 䨾爙կ餘靶㕃鍒⽷獤た䖤ⵌ 4 ⚡ⴔ㶩ꆀⴔⵆ⚹ 6799.1ծ6631.1ծ
6652.8ծ6821.2DaⰦ嫱⢾ⴔⵆ⚹ 100964635կⰦ⚥ 6631.1 ⚹ siRNA 姻⛐Ꝇⴔ㶩ꆀ6799.1 ♸
6631.1 湱䊵 168.0䲀崵Ⱖ⚹姻⛐Ꝇ⸈ㄤ崨⸓湱⚥Ⱉ孮䒗⚋ꃫHFIPⴔ㶩ꆀ⚹ 169⸈ㄤた䖤ⵌ涸ⴔ㶩
ꆀկ6652.8 ♸ 6631.1 湱䊵 21.7䲀崵Ⱖ⚹姻⛐Ꝇ⸈ㄤ禹絡⚥ꛧ猌㶩կ6821.2 ♸ 6631.1 湱䊵 190.1䲀崵
⚹姻⛐Ꝇ⸈ㄤ HFIP ㄤ Na た䖤ⵌ涸ⴔ㶩ꆀկ 

 

 
㕃 3. siRNA ⴔ㶩ꆀ鍒⽷獤絕卓 

⚹✫⿡ꤑ餘靶㕃⚥涸⸈ㄤ猌㶩껷⯓㖈崨⸓湱⚥幑⸈ 10 μM EDTA欽✵絞ざ禹絡⚥ Na+⿡ꤑ
M+Na 油կ㢴歏蚚鍒⽷獤絕卓㥵㕃 4 䨾爙絕卓儑爙 siRNA 溶偽僈儑⸈ꛧ油կ 

500 1000 1500 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x1,000,000)

754.47

773.13

678.92

946.35
1104.13 1662.19

500 1000 1500 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x1,000,000)

849.62

755.07

947.14

1105.15
1326.35 1663.87

6550 6600 6650 6700 mass
0.0

0.5

1.0

1.5

2.0

2.5

3.0
Inten.(x10,000)

6631.17

M+Na 
M 

6700 6750 6800 6850 mass
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

Inten.(x10,000)
6799.14

M+HFIP 

M+HFIP+Na 
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㕃 4. 崨⸓湱⸈Ⰶ EDTA た siRNA ⴔ㶩ꆀ鍒⽷獤絕卓 

⚹✫⿡ꤑ HFIP ⸈ㄤ油劥㹊낉㼆 Qarray 歏⾓鵳遤靈侮կ㼜 Qarray 歏⾓ⴔⵆ霃縨⚹-20ծ-50ծ-80 V
䖤ⵌ涸餘靶㕃㥵㕃 5 䨾爙կ➢㕃〳濼䔲 Qarray 歏⾓⚹ˊ20 V 傞餘靶㕃⚥鵮僽剣 678.81ծ754.31 瘝姻⛐
Ꝇ⸈ㄤ HFIP た涸㢴歏蚚油կ䔲 Qarray 歏⾓⚹ˊ50 V 傞⿡ꤑ✫姻⛐Ꝇ⸈ㄤ HFIP 涸㢴歏蚚油餘靶㕃」䖤
ꬋ䌢䎁ⲙկ䔲鵳♧姿⸈㣐 Qarray 歏⾓荛ˊ80 V 傞䌄歏蚚鳅㢴涸餘靶油ㆇ䎾僈儑♴꣭⚂❡欰✫倝涸烱鄬կ
䨾⟄剒絊烁㹁 Qarray 歏⾓⚹-50 Vկ 

 

 

 
㕃 5. ♶ず Qarray 歏⾓䖤ⵌ涸 siRNA 餘靶㕃副-20V⚥-50V♴-80V 

2.2 餘靶㢴歏蚚ⴔ區絕卓 
㼆⠏⻊た䖤ⵌ涸餘靶㕃鵳遤㢴歏蚚鍒⽷獤ⴔ區ⴔ區絕卓㥵㕃 6 䨾爙կ➢絕卓䖤濼霪 siRNA 姻⛐Ꝇ

6550 6600 6650 6700 mass
0.0

2.5

5.0

7.5

Inten.(x10,000)
6631.53

500 750 1000 1250 1500 1750m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x1,000,000)

678.81

754.32

827.76

946.21
1103.99

1324.97 1656.34617.03

500 750 1000 1250 1500 m/z
0.0

0.5

1.0

1.5

2.0

Inten.(x1,000,000)

662.16735.84

827.94

946.35 1104.20601.91 1656.741325.18

500 750 1000 1250 1500 1750 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x100,000)

946.26
1104.09

1656.53827.80

1325.13

735.86
882.86
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餘靶㕃ゎ 8 ⚡♶ず歏蚚侨猌㶩油歏蚚侨ꆀ⚹ 4~11鲱⟝鍒⽷獤雦皾䖤ⵌⴔ㶩ꆀ⚹ 6631.63 Daぐ㢴歏蚚
油涸餘ꆀ侨叻ⲥ⨊䊵⚹ 0.422 DaկsiRNA 导⛐Ꝇ餘靶㕃ゎ 7 ⚡♶ず歏蚚侨猌㶩油歏蚚侨ꆀ⚹ 4~10鲱⟝
鍒⽷獤雦皾䖤ⵌⴔ㶩ꆀ⚹ 6637.64 Daぐ㢴歏蚚油涸餘ꆀ侨叻ⲥ⨊䊵⚹ 0.569 Daկ 

 

 
㕃 6. siRNA 姻⛐Ꝇ♸导⛐Ꝇⴔ㶩ꆀ鍒⽷獤絕卓 

霪 siRNA 姻⛐Ꝇㄤ导⛐Ꝇ䎸⴩㥵邍 2 䨾爙椚雿ⴔ㶩ꆀⴔⵆ⚹ 6631.97 ㄤ 6638.03Da㹊崵ⴔ㶩ꆀ♸
椚雿ⴔ㶩ꆀ涸⨊䊵ⴔⵆ⚹ 0.34 ㄤ 0.39 Daկ 
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邍 2. 椚雿ⴔ㶩ꆀ♸㹊崵ⴔ㶩ꆀ嫱鳅 

呋ㅷぜ 䎸⴩ 
椚雿ⴔ㶩ꆀ 

(Da) 
㹊崵ⴔ㶩ꆀ

(Da) 
⨊䊵 
(Da) 

siRNA 姻⛐Ꝇ AUGGAAUACUCUUGGUUACdTdT 6631.97 6631.63 0.34 
siRNA 导⛐Ꝇ GUAACCAAGAGUAUUCCAUdTdT 6638.03 6637.64 0.39 

 

3絕雿 
劥俒⢪欽欰暟䟘䚍馄넞佪巊湱蒀靶⟉ Nexera XS inert ♸ LCMS-2050 鵶欽崵㹁✫㼭䎁䪓呍薗ꃑ siRNA

ⴔ㶩ꆀկ鸑鵂倰岁⠏⻊⿡ꤑ✫餘靶㕃⚥䎁䪓猌㶩油絕ざ LabSolutions 鲱⟝餘靶㢴歏蚚ⴔ區⸆腊ⲥ烁崵
䖤✫ siRNA ⴔ㶩ꆀկ 
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LCMS-2050 㖈㢴胂ⴔ㶩ꆀ㹁䚍ⴔ區唬崵⚥涸䎾欽 
 

䶰 銳劥俒⢪欽넞佪巊湱蒀靶㔋匧勍餘靶翫欽⟉ LCMS-2050 㼆岌稇Ubiquitin㢴胂鵳遤ⴔ㶩ꆀ崵㹁կ
ꅷ欽 DUISESI+APCI姻猌㶩垷䒭㼆䖉崵呋ㅷ鵳遤餘靶䪊䲽⟄ LabSolutions 鲱⟝㼆餘靶䪊䲽㕃鵳遤鍒⽷
獤㢴歏蚚ⴔ區ぐ餘靶䪊䲽㕃⚥㖲腊錜崵ⵌ㼆䎾㢴胂涸♶ず歏蚚侨猌㶩⥌尼կ絕卓儑爙8 猫㢴歏蚚猌㶩鸑
鵂鍒⽷獤ⴔ區烁雩✫ⴔ㶩ꆀ⚹ 8564.81♸椚雿⧩涸⨊䊵⚹-0.03Da餘ꆀⲥ烁䏞넞⡤梡✫ LCMS-2050 餘
ꆀ薴㔵㺈涸暵挿鷓ざ㢴胂ծ㻑呍薗ꃑ瘝㣐ⴔ㶩暟餘涸ⴔ㶩ꆀ唬崵կ 

 

Ⱒꝶ霒⽀㔋匧勍餘靶 㢴胂 ⴔ㶩ꆀ 

 

㢴胂僽歋♲⚡䧴♲⚡⟄副孽㛇ꃑⴔ㶩絆䧭ⴔ
㶩ꆀ鸑䌢⡛✵10000 Daկ岌稇Ubiquitin僽♧猫
歋76⚡孽㛇ꃑざ䧭涸㢴胂〳⟄鸑鵂ꃍ⤛导䎾湱匹
鵶䱹鵳罜➝㼋ꬶ跗涯꣭鍒կ跗涯餘岌稇⻊⿬♸雽
㢴絈脅鵂玐⢾㥵跗涯ꃍ⡤꣭鍒ծ脅ふծDNA⥝㢕ծ
絈脅ワ劍靈䱽⿺㛇㔔邍鴪瘝կ㖈岌稇⻊鵂玐⚥岌
稇鵶䱹ꃍE3ꃍ㼆䏀暟涸霋ⵆ僽Ɀ㹁岌稇⻊⥝껑
暵䒗䚍涸Ⱒꝶկ㔔姼椚鍒ぐ猫E3ꃍ涸䏀暟暵䒗䚍
ㄤ⪶⻊劼ⵖ䧭⚹岌稇곭㚖涸掚挿꡼곿կ 

⚹✫确瑕岌稇⻊导䎾劼ⵖ鸑䌢ⵄ欽跗涯餘⻊
㷖ざ䧭䪮助⯓蜦》㣐ꆀ岌稇⻊⚥ꢂ⡤垷䬾暟ⱄ㼆
㣐ꆀざ䧭垷䬾暟鵳遤ⴔ㶩ꆀ港䱽ㄤ곫ⴼ⽀㔋匧勍

餘靶歋✵餘ꆀ薴㔵「ꣳ⟄⿺餘ꆀ侨ⲥ烁䏞鳅⡛㖈
㣐ⴔ㶩暟餘ⴔ㶩ꆀ崵㹁副Ⱘ剣♧㹁㽷ꣳ䚍կLCMS-
2050⡲⚹㼭㘗⻊넞畮ⴔ區⟉㐼㺈餘ꆀ薴㔵m/z 
剒㣐〳霃ⵌ2000僽崵㹁㣐ⴔ㶩⻊ざ暟ⴔ㶩ꆀ涸剣
⸂䊨Ⱘ⢾㥵㻑呍薗ꃑծ㢴胂ծ跗涯餘ծ翸ざ暟瘝կ
LabSolutions鲱⟝涸鍒⽷獤㢴歏蚚ⴔ區⸆腊鵮〳鵳
遤넞礵䏞⚥넞ⴔ㶩ꆀ⻊ざ暟唬崵僽㣐ⴔ㶩⻊ざ暟
ㄤ넞鸑ꆀ㹊낉㹔涸椚䟝唬崵㐼կ 

劥俒ꅷ欽LCMS-2050㼆岌稇㢴胂鵳遤ⴔ㶩ꆀ崵
㹁䎇絕ざ䀙峸LabSolutions鲱⟝㢴歏蚚ⴔ區⸆腊
㼆餘靶䪊䲽侨研鵳遤鍒⽷獤餘ꆀⲥ烁䏞넞⡤梡
✫LCMS-2050涸㺈餘ꆀ薴㔵涸暵挿կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

禹絡䱽ⵖ㐼 SCL-40 叙   庛   盲 CTO-40C 
膴 孞 劼 DGU-405 唬 崵 㐼  SPD-40 
鳕  巊  岹 LC-40D XRゎ LPGE 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 
荈⸓鵳呋㐼 SIL-40C XR 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 

1.2 ⴔ區勵⟝  
蒀靶勵⟝

蒀 靶 叙 Shim-pack GIST C18 Column ( 2.1 mm I.D.×100 mm L., 2.0 μm,   
P/N: 227-30001-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 A 湱-0.1%歌ꃑ/宐B 湱-0.1%歌ꃑ/歌ꃫ 鵳 呋 ⡤ 獤 10 μL 
崨 鸟 0.3 mL/min  叙 庛 35 ˫ 
峤膴倰䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 10%傞ꢂ玐䎸錛邍 1կ 
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邍 1. 傞ꢂ玐䎸 

Time(min) Module Command Value 
10.00 Pumps Pump B Conc. 100 
13.00 Pumps Pump B Conc. 100 
14.00 Pumps Pump B Conc. 10 
20.00 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 DUIS (ESI+APCI) 膴很⵫庛䏞 450 ˫  
꨺ ⻊ 孞 2.0 L/min 䱹 〡 歏 ⾓ +3 kV 
䎁 醋 孞 5.0 L/min 䪊 䲽 垷 䒭 SCAN (+) 
⸈ 掚 孞 7.0 L/min 䪊 䲽 薴 㔵 500~2000 
D L 庛 䏞 250 ˫   

1.3 呋ㅷ⵸㢅椚倰岁 
㼜岌稇叻ⲥㅷ很巊欽⿡猌㶩宐獺ꅺ荛 0.1 mg/mL䖉崵կ 

 

2絕卓♸雭雿 
2.1 岌稇涸蒀靶㕃 

 
㕃 1. 岌稇 UV 蒀靶㕃 

 
㕃 2. 岌稇 TIC 蒀靶㕃 

2.2 㢴歏蚚ⴔ區絕卓 
鸑鵂岌稇涸 TIC 蒀靶㕃㕃 2蜦䖤 MS 侨研餘靶㕃絕卓儑爙霪呋ㅷ㖈 m/z 500~2000 薴㔵ⰻ㶸㖈

8 猫㢴歏蚚猌㶩⥌尼㕃 3կ鸑鵂䀙峸 LabSolutionsTM 涸鍒⽷獤⸆腊鵳遤㢴歏蚚ⴔ區䖤ⵌ䖉崵暟涸ⴔ㶩
ꆀ鍒⽷獤乼⡲姿낢錛㕃 4կ 

5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 min

-50

-25

0

mV

Ch2 (254nm)
Ch1 (214nm)

5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 min
0.0

0.5

1.0

1.5
(x100,000,000)
1:TIC(+)
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㕃 3. 岌稇涸餘靶㕃m/z 500~2000

 
㕃 4. 䀙峸 LabSolutionsTM 涸鍒⽷獤⸆腊霃縨 

岌稇涸䪊䲽餘靶㕃絑鍒⽷獤㢴歏蚚ⴔ區絕卓㥵㕃 5 䨾爙霪㢴胂涸 8 ⚡䌄♶ず歏蚚侨猌㶩油㖲鄄ⲥ
烁霋ⵆ⚂鍒區䖤ⵌ湱䎾歏蚚侨ㄤ餘ꆀ侨烁雩霪㢴胂涸ⴔ㶩ꆀ⚹ 8564.81ぐ㢴歏蚚油涸餘ꆀ侨叻ⲥ⨊䊵⚹
0.389餘ꆀ侨礵ⲥկ 

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 m/z

0.5

1.0

1.5

2.0

Inten.(x100,000)
779.65 857.48

952.68

714.74 1071.61

1224.52659.91

1428.45[M+6H]6+[M+7H]7+

[M+8H]8+

[M+9H]9+

[M+10H]10+
[M+11H]11+

[M+12H]12+

[M+13H]13+
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㕃 5. 岌稇涸鍒⽷獤㕃靶 

2.3 餘ꆀⲥ烁䏞絕卓 
LCMS-2050 唬崵ⵌ✫岌稇 8 猫歏蚚侨涸猌㶩⥌尼m/z 薴㔵剒㣐〳ⵌ 2000կ⟄ LabSolutions 鲱⟝㼆

岌稇涸餘靶㕃鵳遤鍒⽷獤㢴歏蚚ⴔ區ぐ餘靶㕃⚥㖲腊錜崵ⵌ㼆䎾㢴胂涸♶ず歏蚚侨猌㶩⥌尼կ䎇⚂鍒⽷
獤た涸㹊崵ⴔ㶩ꆀ♸椚雿ⴔ㶩ꆀ涸⨊䊵⚹-0.03Da餘ꆀⲥ烁䏞넞կ 

邍 2. 餘ꆀⲥ烁䏞崵霚絕卓 

⚥俒ぜ 薉俒ぜ 椚雿ⴔ㶩ꆀ 㹊崵ⴔ㶩ꆀ ⨊䊵Da 
岌稇 Ubiquitin 8564.84 8564.81 -0.03 

 

3絕雿 
LCMS-2050 涸㺈餘ꆀ薴㔵僽崵㹁㣐ⴔ㶩⻊ざ暟ⴔ㶩ꆀ涸剣⸂䊨Ⱘ⢾㥵㻑呍薗ꃑծ㢴胂ծ跗涯餘ծ翸

ざ暟瘝կ劥俒⟄㹁䚍ⴔ區岌稇㢴胂涸ⴔ㶩ꆀ崵㹁⚹⢾唬崵ⵌ m/z 500 ⵌ 2000 ♧禹⴩涸➢ 6 ⟟ⵌ 13 ⟟涸
8 猫♶ず歏蚚侨涸猌㶩⥌尼կ⢪欽 LabSolutions LCMS 涸鍒⽷獤⸆腊岌稇涸ⴔ㶩ꆀ雦皾⚹ 8564.81♸椚
雿⧩涸霴䊵⚹-0.03 Da㺈餘ꆀ薴㔵剣ⵄ✵姼碫㘗ⴔ區㔔⚹⺫ゎ✫刿㢴涸鍒⽷獤油⢪䖤ⴔ㶩ꆀ雦皾絕卓刿
〳ꬑ僽ⴔ區㺈餘ꆀ薴㔵涸㣐ⴔ㶩暟餘涸椚䟝䩛媯կ 
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ⵄ欽 LCMS 㼆 mRNA ㄤ DNA 欰❡欽呍薗ꃑ⾲俱鵳遤㹁䚍ⴔ區 
 

䶰 銳劥俒ꅷ欽Nexera XS Inert欰暟䟘䚍馄넞佪巊湱蒀靶ㄤ⽀㔋匧勍餘靶LCMS-2050翫欽⟉㼆mRNAㄤ
DNA欰❡欽呍薗ꃑ⾲俱NTPㄤdNTP鵳遤㹁䚍ⴔ區կNTPㄤdNTP⚥ゎ熧ꃑ㛇㔙僒♸ꆄ㾩❡欰エ꣡⡲欽
Nexera XS Inert㖈⥂霆馄넞罣⾓涸⵸䲿♴盗騟絑peek勞俱ⰻ邔㹊梡Ⰼ崨騟䟘䚍⻊䫈ⵖꆄ㾩エ꣡⢪
NTPㄤdNTP涸蒀靶油㘗葻㥩կ鸑鵂⠏⻊崨⸓湱ㄤ餘靶ꅷ꧋⿬侨ꅷ欽DUISESI+APCI猌㶩彂涸餏猌㶩垷
䒭ⴔ區䖉崵呋ㅷկ絕卓儑爙霪倰岁偽꨽㢕勇涸呋ㅷ⵸㢅椚ծ乼⡲皍⽀唬崵涸NTPㄤdNTP蒀靶油㘗葻㥩
⚂㖲剣鳅㥩涸⥂殆鷓欽✵mRNAㄤDNA⾲俱鵳⾊餘䱽ⴔ區〳㼆Ⱖ⾲俱鵳遤䘯鸟ⴔ㶩ꆀ烁雩կ 
 

Ⱒꝶ霒 mRNA  DNA  ⾲俱  NTP  dNTP 
 

䪮助暵挿 
 Nexera XS Inert ㄤ LCMS-2050 翫欽〳䫈ⵖꆄ㾩エ꣡油㘗葻㥩蜦䖤ⴔ㶩ꆀ⥌䜂կ 
 劥倰岁偽꨽㢕勇涸呋ㅷ⵸㢅椚乼⡲皍⤑ⴔ區鸟䏞䘯〳⟄鵳遤넞鸑ꆀ唬崵կ 
 

呍薗♲熧ꃑNTP僽♧猫ゎ剣♲⚡熧ꃑ㛇㔙涸
呍薗ꃑ⺫䭍ATPծUTPծCTPծGTP僽mRNA欰❡
鵂玐⚥⡤㢪鲮䔶涸⾲俱կ蕯㼜NTP⚥呍祪剏矿䧭⿡
孻呍祪齡⛎⠔⢪呍薗♲熧ꃑ」䧭⿡孻呍薗♲熧ꃑ
dNTP,⺫䭍dATPծdCTPծdGTPㄤdTTPկdNTP
僽ざ䧭DNA涸⾲俱䌢欽✵PCRծqPCRծRT-PCRծ
cDNA䧴兜鸑DNAざ䧭ծ䒸暟䒁吹导䎾ծDNA崵䎸ծ
DNA叻雵瘝ぐ猫䌢錞ⴔ㶩欰暟导䎾կ呍薗ꃑ⾲俱涸
唬崵♸ⴔ區僽mRNAㄤDNA欰❡暟俱餘䱽涸ꅾ銳♧
梠կ  

NTPㄤdNTP⚥ゎ熧ꃑ㛇㔙蕯⢪欽䌢錞넞佪巊
湱蒀靶⟉ⴔ區僒♸禹絡⚥♶Ꝑꛩ盗騟瘝ꆄ㾩鿈⟝

❡欰エ꣡⡲欽䕧ㆇ蒀靶油油䕎⚂僒❡欰婎殆կ䀙
峸剒倝䲀ⴀNexera XS Inert欰暟䟘䚍馄넞佪巊湱蒀
靶⟉㖈⥂霆馄넞罣⾓涸⵸䲿♴盗騟絑peek勞俱
ⰻ邔㹊梡Ⰼ崨騟䟘䚍⻊䫈ⵖꆄ㾩エ꣡⢪NTPㄤ
dNTP涸蒀靶油㘗葻㥩կ 

劥㹊낉ꅷ欽Nexera XS Inert欰暟䟘䚍馄넞佪巊
湱蒀靶ㄤ⽀㔋匧勍餘靶LCMS-2050翫欽⟉㼆mRNA
ㄤDNA欰❡欽呍薗ꃑ⾲俱鵳遤㹁䚍ⴔ區偽꨽㢕勇
涸呋ㅷ⵸㢅椚ծ乼⡲皍⽀ծⴔ區鸟䏞䘯鷓欽✵
mRNAㄤDNA⾲俱鵳⾊餘䱽ⴔ區〳㼆Ⱖ⾲俱鵳遤
䘯鸟ⴔ㶩ꆀ烁雩կ 

 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

Nexera XS Inert 欰暟䟘䚍馄넞佪巊湱蒀靶♸⽀㔋匧勍餘靶 LCMS-2050 翫欽禹絡Ⱘ⡤ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-40 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
膴 孞 劼 DGU-405 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40D XSi×2 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
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1.2 ⴔ區勵⟝  
蒀靶勵⟝ 

蒀 靶 叙 Shim-Pack Scepter C18-120 [Metal free] (50 mm×2.1 mm I.D.
3µm䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-31073-01 

崨 ⸓ 湱 A 湱-10mM DIPEA+25mM HFIPB 湱-歌ꃫ 
鵳 呋 ⡤ 獤 5 μL 叙 庛 40˫ 
崨 鸟 0.3 mL/min  峤 ꛏ 巊 歌ꃫ/宐=1:1v:v 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 0%傞ꢂ玐䎸錛邍 1կ 

邍 1. 唑䏞峤膴玐䎸 

 
 
 
 
 
 
餘靶勵⟝ 

猌 㶩 彂 DUIS (ESI+APCI) ꨺ ⻊ 孞 崨 鸟 2.0 L/min 

D L 庛 䏞 250 ˫ 䎁 醋 孞 崨 鸟 5.0 L/min 

膴 很 ⵫ 庛 䏞 300 ˫  ⸈ 掚 孞 崨 鸟 7.0 L/min 

䪊 䲽 垷 䒭 Scan (-) 䪊 䲽 薴 㔵 200~600 

1.3 呋ㅷ⵸㢅椚倰岁 
㼜 NTP ㄤ dNTP 呋ㅷ欽宐很鍒䎇獺ꅺ荛 100 μmol/Lկ 

 

2絕卓♸雭雿 
2.1 mRNA ⡤㢪鲮䔶⾲俱 NTP ⴔ㶩ꆀ⿺ⴔ區絕卓  

㼆 mRNA ⡤㢪鲮䔶⾲俱 ATPծGTPծCTPծUTP 鵳遤唬崵䚪猌㶩崨㕃ㄤ餘靶㕃錛㕃 1呍薗ꃑ涸ⴔ㶩
䒭ծ椚雿ⴔ㶩ꆀծ㹊崵ⴔ㶩ꆀ錛邍 2կⰦ⚥ ATP 唬崵ⵌ m/z 506.1 油ծGTP 唬崵ⵌ m/z 522.1 油ծCTP 唬
崵ⵌ m/z 482.1 油ծGTP 唬崵ⵌ m/z 483.1 油㖲⚹[M-H]-油կ 

邍2. NTPⴔ㶩䒭⿺ⴔ㶩ꆀ唬崵絕卓 

䎸尼 ぜ獦 ⴔ㶩䒭 ⴔ㶩ꆀ 㹊崵⧩ 
1 ATP C10H16N5O13P3 507.0  506.1 
2 GTP C10H16N5O14P3 523.0  522.1 
3 CTP C9H16N3O14P3 483.0  482.1 
4 UTP C9H15N2O15P3 484.0  483.1 

 

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

3 Pumps Pump B Conc. 30 
4 Pumps Pump B Conc. 30 

4.1 Pumps Pump B Conc. 0 
8.00 Control Stop  
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1a. ATP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
1b. GTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
1c. CTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
1d. UTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

㕃 1. NTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

2.2 翸ざꃍꝆ䒭导䎾欰❡ DNA 蚋暟⾲俱 dNTP ⴔ㶩ꆀ⿺ⴔ區絕卓 
㼆翸ざꃍꝆ䒭导䎾欰❡ DNA 蚋暟⾲俱 dATPծdGTPծdCTPծdTTP 鵳遤唬崵䚪猌㶩崨㕃ㄤ餘靶㕃錛

㕃 2膴孻呍薗ꃑ涸ⴔ㶩䒭ծ椚雿ⴔ㶩ꆀծ㹊崵ⴔ㶩ꆀ錛邍 3կⰦ⚥ dATP 唬崵ⵌ m/z 490.1 油ծdGTP 唬
崵ⵌ m/z 506.1 油ծdCTP 唬崵ⵌ m/z 466.1 油ծdGTP 唬崵ⵌ m/z 481.1 油㖲⚹[M-H]-油կ 
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2a. dATP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
2b. dGTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
2c. dCTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
2d. dTTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

㕃 2. dNTP 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 
邍 3. dNTP ⴔ㶩䒭⿺ⴔ㶩ꆀ唬崵絕卓 

䎸尼 ぜ獦 ⴔ㶩䒭 ⴔ㶩ꆀ 㹊崵⧩ 
1 dATP C10H16N5O12P3 491.0  490.1 
2 dGTP C10H16N5O13P3 507.0  506.1 
3 dCTP C9H16N3O13P3 467.0  467.1 
4 dTTP C10H17N2O14P3 482.0  482.1 
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3絕雿 
劥俒ꅷ欽Nexera XS Inert欰暟䟘䚍馄넞佪巊湱蒀靶ㄤ⽀㔋匧勍餘靶LCMS-2050翫欽⟉㼆mRNAㄤDNA

欰❡欽呍薗ꃑ⾲俱鵳遤㹁䚍ⴔ區ⵄ欽巊湱蒀靶鵳遤ⴔ猌⽀㔋匧勍餘靶唬崵⾲俱涸ⴔ㶩ꆀկ霪倰岁偽꨽㢕
勇涸呋ㅷ⵸㢅椚ծ乼⡲皍⽀ծⴔ區鸟䏞䘯〳ⴔ猌ⴀ⾲俱⚥勇餘絕卓〳ꬑ鷓欽✵mRNAㄤDNA⾲俱鵳⾊
餘䱽ⴔ區〳㼆Ⱖ⾲俱鵳遤䘯鸟ⴔ㶩ꆀ烁雩կ 
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ⵄ欽 LCMS 㼆㻑呍薗ꃑざ䧭欽千熧ꃀ腂⽀⡤⾲俱鵳遤㹁䚍ⴔ區 
 

䶰 銳劥俒ꅷ欽馄넞佪巊湱蒀靶ㄤ⽀㔋匧勍餘靶LCMS-2050翫欽⟉㼆㻑呍薗ꃑざ䧭欽千熧ꃀ腂⽀⡤⾲俱鵳
遤㹁䚍ⴔ區կꅷ欽DUISESI+APCI猌㶩彂涸姻猌㶩垷䒭ⴔ區䖉崵呋ㅷ鸑鵂⠏⻊蒀靶勵⟝ㄤ餘靶ꅷ꧋⿬
侨⢪䖤千熧ꃀ腂⽀⡤蒀靶油㘗葻㥩䎇剣鳅㥩涸⥂殆⚂千熧ꃀ腂⽀⡤絕匬⚥熧⾲㶩㢅㶸㖈涸⚙猫ꬋ㼆僥
䒗匬⡤㖲䖤ⵌ䖎㥩涸ⴔ猌կ劥倰岁鷓欽✵千熧ꃀ腂⽀⡤ざ䧭餘䱽ⴔ區ㄤ⾲俱鵳⾊餘䱽ⴔ區〳㼆Ⱖ鵳遤ⴔ
㶩ꆀ烁雩կ 
 

Ⱒꝶ霒 LCMS  㻑呍薗ꃑ  千熧ꃀ腂⽀⡤ 
 

䪮助暵挿 
 鸑鵂⠏⻊蒀靶勵⟝㹊梡千熧ꃀ腂⚙猫ꬋ㼆僥䒗匬⡤葻㥩ⴔ猌կ 
 劥倰岁乼⡲皍⤑〳⟄鵳遤넞鸑ꆀ唬崵կ 
 

ꥥ满呍ꃑ蚋暟灇瑕涸傈渤㟞Ɤ㼜ぐ猫ぐ呋涸
㻑呍薗ꃑ蚋暟鵳遤㣐錞垷欰❡㼜鷶幯䧭⚹劢勻涸馋
⸷Ⱖ⚥⻊㷖ざ䧭岁僽ざ䧭瀊Ꝇ㻑翸呍ꃑ涸⚺銳倰
岁կ⻊㷖ざ䧭㻑呍薗ꃑ涸倰岁⾎絑✫⼱⚡㢴⚆紬涸
封㾝Ⱖ怵」⾎玐➢剒ⴲ涸熧ꃑ✳ꂾ岁ⵌ熧ꃑ♲
ꂾ岁ծ孲熧ꃑ岁ⱄⵌ湡⵸嫱鳅䧭擿涸千熧ꃀ腂岁կ 

千熧ꃀ腂⽀⡤湱匹⩐翫䕎䧭♶倗㟞Ɤ涸㻑呍
薗ꃑꝆկ嫦妃⸈Ⰶ涸千熧ꃀ腂⾲俱䨾⺫ゎ涸勇餘⠔
㖈侮⚡㻑呍薗ꃑ涸ざ䧭鵂玐⚥稡獤䨾⟄千熧ꃀ腂
涸ㅷ餘㼆✵烁⥂㻑呍薗ꃑ⻊㷖ざ䧭涸䊨蒌珘㹁䚍荛

Ⱒꅾ銳կ⚹✫⥂霆千熧ꃀ腂⽀⡤⾲俱涸ㅷ餘♧菚
㻑呍薗ꃑ蚋暟⟱⚌⠔㼆⾲俱鵳遤鵳⾊餘䱽烁⥂⾲
俱⚺䧭ⴔⴔ㶩ꆀⲥ烁կ 

劥㹊낉ꅷ欽馄넞佪巊湱蒀靶ㄤ⽀㔋匧勍餘靶
LCMS-2050翫欽⟉ⴔⵆ㼆8猫♶ず涸千熧ꃀ腂鵳遤
㹁䚍ⴔ區乼⡲皍⽀ծⴔ區鸟䏞䘯鷓欽✵千熧ꃀ腂
⽀⡤ざ䧭餘䱽ⴔ區ㄤ⾲俱鵳⾊餘䱽ⴔ區〳㼆Ⱖ鵳
遤ⴔ㶩ꆀ烁雩կ 

 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

Nexera XS Inert 欰暟䟘䚍馄넞佪巊湱蒀靶♸⽀㔋匧勍餘靶 LCMS-2050 翫欽禹絡Ⱘ⡤ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 CBM-40 荈 ⸓ 鵳 呋 㐼 SIL-40C XSi 
膴 孞 劼 DGU-405 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40D XSi×2 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 
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㕃 1. ⽀㔋匧勍巊餘翫欽⟉ LCMS-2050  

1.2 ⴔ區勵⟝  

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

嵳㹊낉㐼勞剣ꣳⰖ尽 PN:227-30807-02 
崨  ⸓  湱 A 湱-2 mM 歌ꃑꜽ宐很巊B 湱-⛩臟很巊 
鵳 呋 ⡤ 獤 1 μL 叙     庛 40 ˫ 
崨     鸟 0.3 mL/min  峤 ꛏ 巊 歌ꃫ/宐=1:1v:v 
峤 膴 倰 䒭 瘝䏞峤膴B 湱崽䏞⚹ 77% 

餘靶勵⟝ 
猌 㶩 彂 DUIS (ESI+APCI) ꨺ ⻊ 孞 崨 鸟 2.0 L/min 

D L 庛 䏞 250 ˫ 䎁 醋 孞 崨 鸟 5.0 L/min 

膴 很 ⵫ 庛 䏞 300 ˫  ⸈ 掚 孞 崨 鸟 7.0 L/min 

䪊 䲽 垷 䒭 Scan (+) 䪊 䲽 薴 㔵 m/z 500~1500 

1.3 呋ㅷ⵸㢅椚 
1.3.1 千熧ꃀ腂呋ㅷ⥌䜂 

邍1. 千熧ꃀ腂呋ㅷ⥌䜂 

䎸尼 ぜ獦 皍獦 CAS 
1 DMT-dA(Bz)-CE 千熧ꃀ腂 dA 98796-53-3 
2 DMT-dG(dmf)-CE 千熧ꃀ腂 dG 330628-04-1 
3 DMT-dC(Ac)-CE 千熧ꃀ腂 dC 154110-40-4 
4 DMT-dT-CE 千熧ꃀ腂 dT 98796-51-1 
5 DMT-2'-O-TBDMS-A(Bz)-CE 千熧ꃀ腂 A 104992-55-4 
6 DMT-2'-O-TBDMS-G(iBu)-CE 千熧ꃀ腂 G 147201-04-5 
7 DMT-2'-O-TBDMS-C(Ac)-CE 千熧ꃀ腂 C 121058-88-6 
8 DMT-2'-O-TBDMS-U-CE 千熧ꃀ腂 U 118362-03-1 

1.3.2 千熧ꃀ腂呋ㅷ很巊ꂁⵖ 
ⴔⵆ獦ꆀ♶ず猫碫千熧ꃀ腂呋ㅷ 1.0 mg欽⛩臟很鍒䎇欽⛩臟鷶紩獺ꅺ䧭 50 μg/mL 呋ㅷ很巊副劼

ⴔ區կ千熧ꃀ腂暵ⵆ㺂僒歋 P(III)孻⻊⚹ P(V)㔔姼鸑䌢㼜Ⱖ⡛庛⪰㶸✵䟘䚍孞⡤⚥䎇欽偽宐⛩臟ⵖ㢊
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梡ꂁ梡欽⟄㽴ꆀⲸ㼱♸宐涸䱹鍘 

 

2絕卓♸雭雿 
千熧ꃀ腂絕匬⚥熧⾲㶩㢅㶸㖈⚙猫ꬋ㼆僥䒗匬⡤鸑鵂⠏⻊蒀靶勵⟝⢪䖤ぐ猫千熧ꃀ腂涸⚙猫ꬋ㼆僥

䒗匬⡤㖲䖤ⵌ䖎㥩涸ⴔ猌կ 

2.1 ざ䧭 DNA 欽千熧ꃀ腂ⴔ㶩ꆀ⿺ⴔ區絕卓  
㼆ざ䧭 DNA 欽千熧ꃀ腂 dAծdGծdC ㄤ dT ⴔⵆ鵳遤唬崵䚪猌㶩崨㕃ㄤ餘靶㕃錛㕃 1千熧ꃀ腂涸

ⴔ㶩䒭ծ椚雿ⴔ㶩ꆀծ㹊崵ⴔ㶩ꆀ錛邍 2կⰦ⚥ dA 唬崵ⵌ m/z 858.5 油ծdG 唬崵ⵌ m/z 825.5 油ծdC 唬
崵ⵌ m/z 772.5 油㖲⚹[M+H]+油կdT 唬崵ⵌ m/z 745.4 [M+H]+油m/z 767.4 [M+Na]+油ㄤ m/z 783.4 [M+K]+

油կ 

邍2. ざ䧭DNA欽千熧ꃀ腂ⴔ㶩䒭⿺ⴔ㶩ꆀ唬崵絕卓 

䎸尼 ぜ獦 ⴔ㶩䒭 椚雿ⴔ㶩ꆀ 㹊崵⧩ 
1 dA C47H52N7O7P 857.4 858.5 
2 dG C43H53N8O7P 824.4  825.5 
3 dC C41H50N5O8P 771.3  772.5 
4 dT C40H49N4O8P  744.3  745.4 

 

  
1a. dA 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 

 

1b. dG 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 
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1c. dC 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
 

1d. dT 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

㕃 1. ざ䧭 DNA 欽千熧ꃀ腂䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

2.2 ざ䧭 RNA 欽千熧ꃀ腂ⴔ㶩ꆀ⿺ⴔ區絕卓 
㼆ざ䧭 RNA 欽千熧ꃀ腂 AծGծC ㄤ U ⴔⵆ鵳遤唬崵䚪猌㶩崨㕃ㄤ餘靶㕃錛㕃 2千熧ꃀ腂涸ⴔ㶩

䒭ծ椚雿ⴔ㶩ꆀծ㹊崵ⴔ㶩ꆀ錛邍 3կⰦ⚥ A 唬崵ⵌ m/z 988.6 [M+H]+油ㄤ m/z 1010.6 [M+Na]+油ծG 唬崵
ⵌ m/z 970.6 [M+H]+油ㄤ m/z 992.6 [M+Na]+油ծC 唬崵ⵌ m/z 902.6 [M+H]+油ㄤ m/z 924.6 [M+Na]+油ծU
唬崵ⵌ m/z 861.5 [M+H]+油ծm/z 883.5 [M+Na]+油ㄤ m/z 899.5 [M+K]+油կ 

邍 3. ざ䧭 RNA 欽千熧ꃀ腂ⴔ㶩䒭⿺ⴔ㶩ꆀ唬崵絕卓 

䎸尼 ぜ獦 ⴔ㶩䒭 椚雿ⴔ㶩ꆀ 㹊崵⧩ 
1 A C53H66N7O8PSi 987.4  988.6 
2 G C50H68N7O9PSi 969.5  970.6 
3 C C47H64N5O9PSi 901.4  902.6 
4 U C45H61N4O9PSi 860.4  861.5 

 

  
2a. A 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 
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2b. G 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

  
2c. C 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 
 

2d. U 䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

㕃 2.ざ䧭 RNA 欽千熧ꃀ腂䚪猌㶩崨蒀靶㕃ㄤ餘靶㕃 

 

3絕雿 
劥俒ꅷ欽馄넞佪巊湱蒀靶ㄤ⽀㔋匧勍餘靶LCMS-2050翫欽⟉㼆㻑呍薗ꃑ⻊㷖ざ䧭欽千熧ꃀ腂⾲俱鵳遤

㹁䚍ⴔ區ⵄ欽巊湱蒀靶鵳遤ⴔ猌⽀㔋匧勍餘靶唬崵⾲俱涸ⴔ㶩ꆀկ霪倰岁乼⡲皍⽀ծⴔ區鸟䏞䘯千熧
ꃀ腂⽀⡤絕匬⚥熧⾲㶩㢅㶸㖈涸⚙猫ꬋ㼆僥䒗匬⡤㖲䖤ⵌ䖎㥩涸ⴔ猌絕卓〳ꬑ鷓欽✵千熧ꃀ腂⽀⡤ざ
䧭餘䱽ⴔ區ㄤ⾲俱鵳⾊餘䱽ⴔ區〳㼆Ⱖ鵳遤ⴔ㶩ꆀ烁雩կ 
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痦 4 畎 ⚰䎯唬낉 
㖈⚰䎯唬낉遤⚌⚹✫䲿넞蚋暟毫佪鼙⯝䧴Ⲹ㼱蚋暟嫫ⶰ⡲欽鴪ⵌ剒⢕屛毫佪卓䖃䖃꨽銳鵳遤屛

毫蚋暟港崵Therapeutic drug monitoringTDMկTDM 僽⟄蚋暟⸓⸂㷖♸蚋佪⸓⸂㷖椚雿⚹䭷㼋⦶
⸔梡去⯓鵳唬崵䪮助唬崵䝖罏過巊䧴Ⱖ➭⡤巊⚥蚋暟崽䏞➢罜㹊梡絛蚋倰呩⚡⡤⻊կ 

湡⵸䌢欽涸過蚋崽䏞唬崵倰岁剣⯝氋岁ծⴔ⯕⯕䏞岁ծ蒀靶岁ծ餘靶岁瘝կ⯝氋岁⚺銳㛇✵䫒⾲-䫒⡤
暵䒗䚍絕ざ涸⾲椚勻崵㹁蚋暟崽䏞霪倰岁身併䏞넞暵䒗䚍䔂⡎〳腊「ⵌ❜⿸导䎾涸䕧ㆇ㼆倝㘗蚋暟
䧴絕匬㢕勇涸蚋暟崵㹁〳腊㶸㖈㔮ꦼկⴔ⯕⯕䏞岁乼⡲皍⤑䘯䰦䧭劥湱㼆鳅⡛⡎身併䏞ㄤ礵烁䏞湱㼆✵
⯝氋岁ㄤ蒀靶岁殜⡛⚂僒「呋ㅷ㛇餘䎁䪓կ蒀靶岁ⴔ猌䏞넞ⲥ烁䏞㥩〳ず傞崵㹁㢴猫蚋暟⡎㼆✵ゎ
ꆀ鳅⡛ծ㢕勇㛇餘⚥涸蚋暟崽䏞崵㹁➠剣♧㹁涸㔮ꦼկ餘靶岁ⴭ䖎㥩涸鍒Ɀ✫蒀靶岁㶸㖈涸꡼곿Ⱘ剣身併
䏞넞⚁㾩䚍䔂涸暵挿腊ⲥ烁崵㹁汚ꆀ蚋暟暵ⵆ鷓ざ✵倝蚋ծ去靧暟⟄⿺絕匬㢕勇蚋暟涸崵㹁կ 

劥俒꧋佐䔶✫⽀㔋匧勍餘靶⟉ LCMS-2050 崵㹁過巊⚥㢴랭蝒稇 Bծ♰〢꩓稇ծ稘勒ꃫゎꆀ涸鍒Ɀ倰呩
⣘湱Ⱒ➢⚌➃プ⿬罌կ 
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LCMS 唬崵過崰⚥㢴랭蝒稇 B 崽䏞 
 

䶰 銳⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉䒊用✫過崰⚥㢴랭蝒稇 B 崵㹁倰岁կ⢪欽叻ⲥㅷ⿺餘䱽ㅷ鵳遤✫倰岁
涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.999餘䱽ㅷ崵㹁ⲥ
烁䏞絕卓♸椚雿⧩䱹鵛㢴랭蝒稇 B1 ⿺㢴랭蝒稇 B2 㔐佐桧ⴔⵆ㖈㖈 98.7%~102.8%⛓ꢂ⿺ 99.6%~101.3%
⛓ꢂRSD ⴔⵆ㖈 0.9%~1.0%⛓ꢂ⿺ 0.9%~2.2%⛓ꢂ霪倰岁⵸㢅椚皍⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩
䚍䔂〳欽✵㢴랭蝒稇 B 屛毫蚋暟港崵կ 
 

Ⱒꝶ霒㼭㘗⽀㔋匧勍餘靶⟉ 過崰 㢴랭蝒稇 B 屛毫蚋暟港崵 
 

䪮助暵挿 
 倰岁䘯鸟넞佪ⴔ區傞ꢂ➑꨽ 6 minկ 
 倰岁⵸㢅椚皍⽀➑꨽皍⽀跗涯小巤⽰〳副呋ⴔ區կ 
 

㢴랭蝒稇B( polymyxin BPMB) 僽♧猫歋N-
畮腒肘ꃀ㛇Ꝇծ絁䚍♲胂ծ梠朐♫胂匬䧭涸馄鵂30
㢴猫㢴胂幊ざ暟歋✵Ⱖ⻊㷖絕匬䒭副涸孽㛇ꃑ猫
碫ծ匬㘗⿺N-畮腒肘ꃀ㛇Ꝇ》去㛇涸♶ず鸣䧭PMB
⚥ず禹暟ծ䒗匬⡤鳅㢴⚰䎯副㢴欽㢴랭蝒稇B1 
(PMB1)ㄤ㢴랭蝒稇B2 (PMB2) 邍䖄Ⱖ⡤ⰻ蚋⸓㷖
暵䖄կ㢴랭蝒稇B㼆㣐㢴侨ꬠⰞ孒꣊䚍蝒剣䫈ⵖ⡲
欽Ⱖ⚺銳䎾欽✵綁腳勍蝒⿺Ⱖ➭⧺⽀㷋蝒䒸饰涸
⴯꬗ծ㽶騟⟄⿺滚ծ羭ծ孞盗瘝鿈⡙䠭群⛲〳欽
✵餕過氿ծ艎芘拧կ⡎㢴磨蝒稇涸♶ざ椚⢪欽〳
腊⠔鸣䧭胄嫫䚍ծ䒸饰㣢儱瘝ⶰ⡲欽կ㢴磨蝒稇㼋
荝涸胄嫫䚍〳㼋荝䝖罏胄⸆腊♴꣭䎇〳䒸饰跗
涯㽶ծ胄㼭盗㽶ծ宆餘過氿ㄤ聝ꂇ宐䎂⼮넞鵯僽

㼆胄⸆腊涸⚺銳䰀㹲կ䎇⚂㢴磨蝒稇㖈⢪欽鵂玐⚥
〳腊㼋荝䝖罏㣢儱ծⰟ崸㣟靈ծ㍄漖ㄤ㢪ワ䠭錣䒗
䌢կ㔔姼⚹鼙⯝♶葻导䎾ծ䲿넞⚰䎯毫佪䎾㽴
〳腊鸑鵂屛毫蚋暟港崵(TDM) 䱽ⵖ勻䭷㼋PMB涸
⚰䎯䎾欽կ湡⵸䌢欽涸PMB過蚋崽䏞港崵倰岁⺫䭍
넞佪巊湱蒀靶岁ծ嬁絈盗歏岷岁ծ넞佪巊湱蒀靶-
⚮翫餘靶岁瘝罜⢪欽LCMS岁崵㹁㢴랭蝒稇B涸盟
麤鳅㼱կ 

⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉LCMS-2050䒊
用✫過崰⚥㢴랭蝒稇B崵㹁倰岁霪倰岁⵸㢅椚皍⤑
ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳 欽✵㢴랭蝒稇
B屛毫蚋暟港崵կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽⽀㔋匧勍餘靶 LCMS-2050 禹絡կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40 㖈 絁 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XS×2 叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C XS 餘 靶 ⟉ LCMS-2050 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.114 
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1.2 ⴔ區勵⟝ 
蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GIST 100 mm×2.1 mm I.D., 3 μmP/N: 227-30008-05 
䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 A 湱⚹ 0.1%歌ꃑ宐很巊 
B 湱⚹ 0.1%歌ꃑ⛩臟很巊 

鵳 呋 ⡤ 獤 5 μL 叙 庛 45˫ 
崨 鸟 0.4 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 5%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
0.5 岹 B.Conc 5 

3.00 岹 B.Conc 40 
3.50 岹 B.Conc 95 
4.00 岹 B.Conc 95 
4.10 岹 B.Conc 5 
6.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ꨺ ⻊ 孞 崨 鸟 2.0 L/min 
䱹 〡 歏 ⾓ 3 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
膴 很 ⵫ 庛 䏞 450˫ ⸈ 掚 孞 崨 鸟 7.0 L/min 
D L 庛 䏞 150˫ 䪊 䲽 垷 䒭 鷥䭊猌㶩港崵(SIM) 
M R M ⿬ 侨 錛邍2   

邍 2. SIM ⿬侨 

綘尼 ⚥俒ぜ 薉俒ぜ ⴔ㶩䒭 ⴔ㶩ꆀ CAS 尼 SIM 猌㶩 歏蚚侨 
1 㢴랭蝒稇 B1 PMB1 C56H98N16O13 1203.5 4135-11-9 401.8  3 
2 㢴랭蝒稇 B2 PMB2 C55H96N16O13 1189.5 34503-87-2 397.2 3 

1.3 吥ⲥㅷ⿺呋ㅷⵖ㢊 
㛇餘⼐ꂁ吥ⲥ刼絁ⵖ㢊》 PMB1 ⿺㢴랭蝒稇 PMB2 吥ⲥ呋ㅷ L1~L6 ぐ 10 μL⸈Ⰶ 90 µL 瑟涯過崰

嶴偒幊⺣ 1 min䖤㛇餘吥ⲥ很巊㛇餘吥ⲥ刼絁崽䏞錛邍 3կ 
㛇餘⼐ꂁ餘䱽ㅷ很巊ⵖ㢊》⡛⚥넞崽䏞餘䱽ㅷ LQCMQCHQC ぐ 10 μL⸈Ⰶ 90 µL 瑟涯過崰

嶴偒幊⺣ 1 min䖤㛇餘⼐ꂁ餘䱽ㅷ很巊崽䏞ⴔⵆ⚹ 0.75 µg/mL2.5 µg/mL10.0 µg/mLկ 
邍 3. 吥ⲥ刼絁崽䏞邍µg/mL 

ぜ獦 L1 L2 L3 L4 L5 L6 
PMB1 0.5 1.0 2.0 5.0 15.0 20.0 
PMB2 0.5 1.0 2.0 5.0 15.0 20.0 

吥ⲥㅷծ餘䱽ㅷ⿺呋ㅷ⵸㢅椚 
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2絕卓雭雿 
2.1 SIM 蒀靶㕃 

  
PMB1 靶㕃(0.5 µg/mL) PMB1 靶㕃(0.5 µg/mL) 

㕃 1. PMB1 ⿺ PMB2 靶㕃 

2.2 絁䚍崵㹁絕卓 
㼆吥ⲥㅷ䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤ⴔ區㢪叻岁ⵖ⡲吥ⲥ刼絁կ吥ⲥ刼絁絕卓錛邍 4PMB1 ⿺ PMB2

㖈吥ⲥ刼絁崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞ⴔⵆ㖈 98.6%~102.0%⿺ 95.0~106.0%⛓ꢂ忘駈
崵㹁꨽宠կ 

邍 4. 吥ⲥ刼絁絕卓 

ぜ獦 絁䚍薴㔵(µg/mL) 湱Ⱒ禹侨 ⲥ烁䏞(%) 
PMB1 0.5~20.0 0.9999 98.6%~102.0% 
PMB2 0.5~20.0 0.9990 95.0%~106.0% 

2.3 ⲥ烁䏞⿺礵㺙䏞崵㹁絕卓 
䭽 1.3 ⚥涸⵸㢅椚倰岁㼆⡛⚥넞崽䏞餘䱽ㅷ鵳遤⵸㢅椚嫦⚡崽䏞餘䱽ㅷꅾ㢕ⵖ㢊 6 ⼝䭽 1.2 ⚥涸ⴔ

區勵⟝㼆餘䱽ㅷ鵳遤ⴔ區կ餘䱽ㅷ涸ⲥ烁䏞絕卓㥵邍 5 䨾爙絕卓儑爙餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹
鵛PMB1 ⿺ PMB2 㔐佐桧ⴔⵆ㖈㖈 98.7%~102.8%⿺ 99.6%~101.3%⛓ꢂRSD ⴔⵆ㖈 0.9%~1.0%⿺
0.9%~2.2%⛓ꢂ忘駈⚰䎯崵㹁꨽宠կ 
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邍 5. 餘䱽ⲥ烁䏞罌㻋絕卓(n=6崽䏞⽀⡙ µg/mL)  

餘䱽 고湡 PMB1 PMB2 

LQC 

椚雿崽䏞 0.75 0.75 
崵㹁崽䏞 0.74 0.76 

餘䱽ⲥ烁䏞% 98.7 101.3 
RSD% 0.9 2.2 

MQC 

椚雿崽䏞 2.5 2.5 
崵㹁崽䏞 2.51 2.49 

餘䱽ⲥ烁䏞% 100.4 99.6 
RSD% 0.9 0.9 

HQC 

椚雿崽䏞 10.0 10.0 
崵㹁崽䏞 10.28 10.09 

餘䱽ⲥ烁䏞% 102.8 100.9 
RSD% 1.0 1.2 

 

3絕雿 
⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉ LCMS-2050䒊用✫過崰⚥㢴랭蝒稇 B1 ⿺㢴랭蝒稇 B2 崵㹁倰岁կ⢪欽

吥ⲥㅷ⿺餘䱽ㅷ鵳遤✫倰岁涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨
㖲㣐✵ 0.999餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹鵛PMB1 ⿺ PMB2 㔐佐桧ⴔⵆ㖈㖈 98.7%~102.8%⛓ꢂ
⿺ 99.6%~101.3%⛓ꢂRSD ⴔⵆ㖈 0.9%~1.0%⛓ꢂ⿺ 0.9%~2.2%⛓ꢂ霪倰岁⵸㢅椚皍⤑ⴔ區鸟䏞䘯
身併䏞넞⚁㾩䚍䔂〳欽✵㢴磨蝒稇 B 屛毫蚋暟港崵կ 
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LCMS 欽✵過幡⚥♰〢꩓稇屛毫蚋暟港崵䎾欽 
 

䶰 銳⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉䒊用✫過幡⚥♰〢꩓稇崵㹁倰岁կ⢪欽ⰻ叻ծ吥ⲥㅷ⿺餘䱽ㅷ鵳遤✫
倰岁涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.999餘䱽ㅷ崵
㹁ⲥ烁䏞絕卓♸椚雿⧩䱹鵛㔐佐桧㖈 92.5%~101.1%⛓ꢂRSD 㖈 1.5%~1.8%⛓ꢂ霪倰岁⵸㢅椚皍⤑
ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳欽✵♰〢꩓稇屛毫蚋暟港崵կ 
 

Ⱒꝶ霒㼭㘗⽀㔋匧勍餘靶⟉  ♰〢꩓稇  屛毫蚋暟港崵 

 

䪮助暵挿 
 ⢪欽 LCMS 絕ざ唬崵霚⵫渱䒊用✫過幡⚥♰〢꩓稇崵㹁倰岁կ  
 ⵸㢅椚⢪欽刿皍⤑ 96 㶰跗涯小巤匣䲿넞✫⵸㢅椚佪桧կ 
 ⴔ區傞ꢂ➑꨽ 5 min䲿넞✫♰〢꩓稇唬崵佪桧կ 
 

♰〢꩓稇Vancomycin僽♧猫祪胂碫䫒欰稇
⠛絡副♰〢꩓稇鄄欽⡲剒た♧絁蚋暟կ♰〢꩓
稇㼆袕蟎椕蝒㾩⺫䭍ꆄ袕蝒ㄤⳕ㔿ꃍ꣊䚍袕蟎椕蝒
⚥歌孻銯卌併䠭⿺罣蚋吳ծぐ猫Ꝇ椕蝒ծ肽拧Ꝇ椕
蝒⿺肃椕蝒㾩瘝㢴侨ꬠⰞ꣉䚍蝒㖲剣葻㥩䫒蝒⡲欽
欽勻屛毫䨾剣䫒欰稇㖲偽佪涸⚚ꅾ䠭群կ⚰䎯♰〢
꩓稇⢪欽ꆀ涸㟞⸈⠔㼋荝絈蝒㼆Ⱖ併䠭䚍封欰」⻊
僒霶封❡欰罣♰〢꩓稇涸랕ꆄ蒀袕蟎椕蝒罣♰〢
꩓稇涸肃椕蝒た卓⼧ⴔ⚚ꅾկ⥂䭯♰〢꩓稇過蚋
崽䏞〳鼙⯝罣蚋蝒吳❡欰կ㔔♰〢꩓稇屛毫璬湱㼆
鳅瑺ծ⚡⡤䊵䒗㣐ծ⚂Ⱘ剣僈儑涸胄嫫䚍㔔姼㖈⚰
䎯䎾欽傞䎾㹁傞㼆Ⱖ過蚋崽䏞唬崵⿺傞靈侮⵫
ꆀⵖ㹁ざ椚涸絛蚋倰呩⟄㹊梡⚡⡤⻊絛蚋Ⲹ㼱

♶葻导䎾封欰桧կ㕂꣢副䲀虛㼆䎾欽㣐⵫ꆀ♰〢꩓
稇䎇⚂⢪欽毫玐鳅Ɤ涸䝖罏ծ胄⸆腊♶珘㹁(㥵僈儑
䜌⻊䧴僈儑佖㊤)涸䝖罏ծ翫ざ⢪欽Ⱖ㸐胄嫫䚍蚋暟
涸䝖罏ծ⯄留⿺罈➃瘝넞굥ꤗ➃纈鵳遤屛毫蚋暟港
崵կ湡⵸⚰䎯副♰〢꩓稇過蚋崽䏞崵㹁倰岁⚺銳剣
⯝氋岁ծ湬䱹⻊㷖封⯕岁ծ넞佪巊湱蒀靶岁ծ넞佪巊
湱蒀靶-⚮翫餘靶岁կ罜⢪欽LCMS岁崵㹁♰〢꩓稇
㼱剣盟麤կ 

劥俒⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉LCMS-2050
䒊用✫過幡⚥♰〢꩓稇崵㹁倰岁霪倰岁⵸㢅椚皍
⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳 欽✵♰〢
꩓稇屛毫蚋暟港崵կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽⽀㔋匧勍餘靶 LCMS-2050 禹絡կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-40 㖈 絁 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XS×2 叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C XS 餘 靶 ⟉ LCMS-2050 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.114 
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1.2 ⴔ區勵⟝ 
蒀靶勵⟝ 

蒀 靶 叙 
Shim-pack GISS C18 (50 mm×2.1 mm I.D., 1.9 μm)P/N: 227-30048-

01䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
崨 ⸓ 湱 霚⵫渱䲿⣘ 崨 鸟 0.5 mL/min 
叙 庛 40˫ 鵳 呋 ꆀ 2 μL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 1%傞ꢂ玐䎸錛邍 1կ 

 
邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
0.50 岹 B.Conc 1 
2.00 岹 B.Conc 50 
2.50 岹 B.Conc 98 
3.00 岹 B.Conc 98 
3.10 岹 B.Conc 1 
5.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ꨺ ⻊ 孞 崨 鸟 2.0 L/min 
䱹 〡 歏 ⾓ 3 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
膴 很 ⵫ 庛 䏞 250 ˫ ⸈ 掚 孞 崨 鸟 7.0 L/min 
D L 庛 䏞 150 ˫ 䪊 䲽 垷 䒭 鷥䭊猌㶩港崵(SIM) 
M R M ⿬ 侨 錛邍2   

邍 2. MRM ⿬侨 

綘尼 ⚥俒ぜ 薉俒ぜ CAS 尼 SIM 猌㶩 
1 ♰〢꩓稇 Vancomycin 1404-90-6 725.1  
2 ♰〢꩓稇ⰻ叻 Vancomycin-IS - 690.9 

1.3 吥ⲥㅷ⿺呋ㅷⵖ㢊 
⢪欽♰〢꩓稇崵㹁霚⵫渱㿋⚎薉渿欰暟䪮助剣ꣳⰖ尽⿬撑霚⵫渱霹僈⛼鵳遤㹊낉կ霚⵫渱⺫ゎ넞崽

䏞♰〢꩓稇吥ⲥㅷծ⡛⚥넞崽䏞餘䱽ㅷ LQCծMQCծHQCծ♰〢꩓稇ⰻ叻ծ♰〢꩓稇吥ⲥㅷ獺ꅺ巊ծ♰〢
꩓稇䲿》巊ծ崨⸓湱 Aծ崨⸓湱 Bծ96 㶰跗涯小巤匣կ 

ⰻ叻崽綫巊ⵖ㢊》 100 μL 紱宐⸈Ⰶⵌ♰〢꩓稇ⰻ叻䎁磋㼭櫕⚥馄㡮 2 min嶴偒꩎虹 1 minⱺ
盲ⲇⲏ⥂㶸կ 

ⰻ叻䊨⡲巊ⵖ㢊》ⰻ叻崽綫巊䭽 1:199 欽ⰻ叻䲿》巊獺ꅺ幊⺣䖤ⰻ叻䊨⡲巊梡欽梡ꂁկ 
넞崽䏞吥ⲥㅷ很巊ⵖ㢊》 1 mL 紱宐⸈Ⰶⵌ♰〢꩓稇吥ⲥㅷⲏ䎁磋㼭櫕⚥很鍒幊⺣կ 
♰〢꩓稇吥ⲥㅷ獺ꅺ巊ⵖ㢊》 3 mL 紱宐⸈Ⰶⵌ♰〢꩓稇吥ⲥㅷ獺ꅺ巊ⲏ䎁磋㼭櫕⚥很鍒幊⺣կ 
㛇餘⼐ꂁ吥ⲥ刼絁ⵖ㢊欽吥ⲥㅷ獺ꅺ巊⣜姼䭽 1:1 瘝嫱⢾獺ꅺ吥ⲥㅷ很巊Ⱏ 6 ⚡崽䏞䖤㛇餘吥

ⲥ很巊㛇餘吥ⲥ刼絁崽䏞ⴔⵆ⚹ 50 μg/mLծ25 μg/mLծ12.5 μg/mLծ6.25 μg/mLծ3.125 μg/mLծ1.5625 
μg/mLկ 
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㛇餘⼐ꂁ餘䱽ㅷ很巊ⵖ㢊》 1 mL 紱宐⸈Ⰶⵌ♰〢꩓稇餘䱽ㅷⲏ䎁磋㼭櫕⚥很鍒幊⺣⡛⚥넞崽䏞
餘䱽ㅷ崽䏞ⴔⵆ⚹ 4.72 μg/mLծ9.62 μg/mLծ37.81 μg/mLկ 

吥ⲥㅷծ餘䱽ㅷ⿺呋ㅷ很巊ⵖ㢊 

 
 

2絕卓雭雿 
2.1 SIM 蒀靶㕃 

  
Vancomycin (1.5625 μg/mL) Vancomycin -IS 

㕃 1. 吥ⲥ刼絁剒⡛挿靶㕃 

2.2 絁䚍崵㹁絕卓 
㼆吥ⲥㅷ䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤ⴔ區ⰻ叻岁ⵖ⡲吥ⲥ刼絁կ♰〢꩓稇㖈 1.5625~50 μg/mL 崽䏞薴

㔵ⰻ絁䚍湱Ⱒ禹侨⚹ 0.9992ⲥ烁䏞㖈 95.3%~103.6%⛓ꢂ忘駈崵㹁꨽宠կ 

2.3 ⲥ烁䏞⿺礵㺙䏞崵㹁絕卓 
䭽 1.3 ⚥涸⵸㢅椚倰岁㼆⡛⚥넞崽䏞餘䱽ㅷ鵳遤⵸㢅椚嫦⚡崽䏞餘䱽ㅷꅾ㢕ⵖ㢊 6 ⼝䭽 1.2 ⚥涸ⴔ

區勵⟝㼆餘䱽ㅷ鵳遤ⴔ區餘䱽ㅷ涸ⲥ烁䏞絕卓㥵邍 3 䨾爙絕卓儑爙餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹
鵛㔐佐桧㖈 92.5%~101.1%⛓ꢂRSD 㖈 1.5%~1.8%⛓ꢂ忘駈⚰䎯崵㹁꨽宠կ 
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邍 3. 餘䱽ⲥ烁䏞罌㻋絕卓(n=6崽䏞⽀⡙μg/mL)  

餘䱽 고湡 侨⧩ 

LQC 

椚雿崽䏞 4.72 
崵㹁崽䏞 4.69 
餘䱽薴㔵 4.013~5.429 

餘䱽ⲥ烁䏞% 99.4 
RSD% 1.8 

MQC 

椚雿崽䏞 9.62 
崵㹁崽䏞 9.73 
餘䱽薴㔵 8.179~11.065 

餘䱽ⲥ烁䏞% 101.1 
RSD% 1.5 

HQC 

椚雿崽䏞 37.81 
崵㹁崽䏞 34.98 
餘䱽薴㔵 32.140~43.484 

餘䱽ⲥ烁䏞% 92.5 
RSD% 1.6 

 

3絕雿 
⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉ LCMS-2050䒊用✫過幡⚥♰〢꩓稇崵㹁倰岁կ⢪欽ⰻ叻ծ吥ⲥㅷ⿺餘

䱽ㅷ鵳遤✫倰岁涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.999
餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹鵛㔐佐桧㖈 92.5%~101.1%⛓ꢂRSD 㖈 1.5%~1.8%⛓ꢂ霪倰岁⵸
㢅椚皍⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳欽✵♰〢꩓稇屛毫蚋暟港崵կ 
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LCMS 唬崵過崰⚥䫒浓蚋稘勒ꃫ涸崽䏞 
 

䶰 銳⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉䒊用✫過崰⚥䫒浓蚋稘勒ꃫ崵㹁倰岁կ⢪欽ⰻ叻ծ叻ⲥㅷ⿺餘䱽ㅷ鵳
遤✫倰岁涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.999餘䱽
ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹鵛㔐佐桧㖈 102%~108%⛓ꢂRSD 㖈 1.0%~1.7%⛓ꢂ霪倰岁⵸㢅椚皍
⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳欽✵稘勒ꃫ屛毫蚋暟港崵կ 
 

Ⱒꝶ霒㼭㘗⽀㔋匧勍餘靶⟉  䫒浓蚋  稘勒ꃫ  屛毫蚋暟港崵 
 

䪮助暵挿 
⢪欽㼭㘗⽀㔋匧勍餘靶⟉絕ざ唬崵霚⵫渱䒊用稘勒ꃫ過蚋崽䏞崵㹁倰岁կ 
 倰岁䘯鸟넞佪ⴔ區傞ꢂ➑꨽ 4 minկ 
 

稘勒ꃫ僽➢瀊〽稘勒⽼淼⚥䲿》涸♧猫㣔搬欰
暟焦Ⱖ䫒胅泿崞䚍封梡✵20⚆紬70䎃去✵1992
䎃껷妃鸑鵂✫繠㕂FDA雩霆կ㖈⻊㷖絕匬副稘勒ꃫ
僽稘勒掬梠涸✳蠂碫⻊ざ暟鸑鵂⤛鵳䗎盗跗涯鄳
ꂁㄤ䫈ⵖ䗎盗鍒翸勻封䮦䫒胅泿⡲欽կ稘勒ꃫ僽封
梡涸痦♧⚡腊♸䗎盗跗涯翸ざ⡤湱匹⡲欽涸蚋暟
⽰鸑鵂♸䗎盗稒㺙㖑絕ざ⢪㸐又珘㹁罜饰⡲欽
ず傞封梡稘勒ꃫ㼆㢴猫㹊⡤泿絈脅儑爙ⴀ葻㥩涸⡲
欽կ稘勒ꃫ㖈⚰䎯副溶絑䎛岌欽✵✌艑浓ծ⽴䊤浓
ㄤ鿈ⴔ㣢곯浓ㄤ肽浓涸屛毫կ⡎灇瑕邍僈稘勒ꃫ

剣낧넏䫈ⵖ♶葻导䎾港崵稘勒ꃫ過蚋崽䏞〳곫崵
⻊毫嫫䚍⿺毫佪㼆䲿넞䝖罏欽蚋涸㸝Ⰼ䚍ㄤ剣佪
䚍Ⱘ剣ꅾ銳䠑⛐կ湡⵸䌢欽涸過蚋崽䏞港崵倰岁⺫
䭍넞佪巊湱蒀靶岁(HPLC)ծ⯝氋霚⵫渱崵霚岁ծ넞
佪巊湱蒀靶-餘靶翫欽ⴔ區岁(LC-MS/MS)瘝罜⢪欽
LCMS岁崵㹁稘勒ꃫ涸盟麤鳅㼱կ 

劥俒⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉LCMS-2050
䒊用✫過崰⚥䫒浓蚋稘勒ꃫ崵㹁倰岁霪倰岁⵸㢅
椚皍⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳 欽✵
稘勒ꃫ屛毫蚋暟港崵կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥㹊낉⢪欽⽀㔋匧勍餘靶 LCMS-2050 禹絡կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-40 㖈 絁 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40D XS×2 叙 庛 盲 CTO-40C 
荈 ⸓ 鵳 呋 㐼 SIL-40C XS 餘 靶 ⟉ LCMS-2050 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver.5.114 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝ 

蒀 靶 叙 Shim-pack GIST C18 (50 mm×2.1 mm I.D., 2 μm)P/N: 227-30001-02
䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 
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崨 ⸓ 湱 A 湱⚹ 0.1%歌ꃑ宐很巊ゎ 2 mmol/L ⛩ꃑꜽ 
B 湱⚹ 0.1%歌ꃑ歌ꃫ很巊 

鵳 呋 ⡤ 獤 2 μL 叙 庛 40 ˫ 
崨 鸟 0.4 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 70%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
1.00 岹 B.Conc 70 
2.00 岹 B.Conc 95 
2.50 岹 B.Conc 95 
2.60 岹 B.Conc 70 
4.00 䱽ⵖ㐼 Stop  

餘靶勵⟝ 

猌 㶩 ⻊ 垷 䒭 ESI+  ꨺ ⻊ 孞 崨 鸟 2.0 L/min 
䱹 〡 歏 ⾓ 3 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
膴 很 ⵫ 庛 䏞 450 ˫ ⸈ 掚 孞 崨 鸟 7.0 L/min 
D L 庛 䏞 150 ˫ 䪊 䲽 垷 䒭 鷥䭊猌㶩港崵(SIM) 
M R M ⿬ 侨 錛邍2   

邍 2. SIM ⿬侨 

綘尼 ⚥俒ぜ 薉俒ぜ CAS 尼 SIM 猌㶩 
1 稘勒ꃫ Paclitaxel 33069-62-4 854.2  
2 稘勒ꃫⰻ叻 Paclitaxel-IS - 859.2 

1.3 叻ⲥㅷ⿺呋ㅷⵖ㢊 
⢪欽稘勒ꃫ崵㹁霚⵫渱巊湱蒀靶-⚮翫餘靶岁寐蔼韝䙼欰暟猰䪮剣ꣳⰖ尽䭽撑霚⵫渱霹僈⛼鵳遤

㹊낉կ霚⵫渱⺫ゎ稘勒ꃫ叻ⲥㅷ L1~L7⡛⚥넞崽䏞餘䱽ㅷ LQCMQCHQC ⿺跗涯小巤⵫跗涯小巤⵫
⚥ゎⰻ叻կ 

㛇餘⼐ꂁ吥ⲥ刼絁ⵖ㢊》霚⵫渱⚥稘勒ꃫ吥ⲥ呋ㅷ L1~L7 ぐ 10 μL⸈Ⰶ 90 µL 瑟涯過崰嶴偒幊
⺣ 1 min䖤㛇餘吥ⲥ很巊崽䏞ⴔⵆ⚹ 20 ng/mLծ100 ng/mLծ500 ng/mLծ1000 ng/mLծ2000 ng/mLծ
4000 ng/mLծ8000 ng/mLկ 

㛇餘⼐ꂁ餘䱽ㅷ很巊ⵖ㢊》⡛⚥넞崽䏞餘䱽ㅷ LQCMQCHQC ぐ 10 μL⸈Ⰶ 90 µL 瑟涯過崰
嶴偒幊⺣ 1 min䖤㛇餘⼐ꂁ餘䱽ㅷ很巊崽䏞ⴔⵆ⚹ 38.90 ng/mL407.67 ng/mL3886.67 ng/mLկ 

叻ⲥㅷծ餘䱽ㅷ⿺呋ㅷ⵸㢅椚  



 

77 
 

 
 

2絕卓雭雿 
2.1 SIM 蒀靶㕃 

    
Paclitaxel (20 ng/mL)                        Paclitaxel-IS 

㕃 1. 吥ⲥ刼絁剒⡛挿靶㕃 

2.2 絁䚍崵㹁絕卓 
㼆叻ⲥㅷ䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤ⴔ區ⰻ叻岁ⵖ⡲吥ⲥ刼絁կ稘勒ꃫ㖈 20 ng/mL~8000 ng/mL 吥ⲥ

刼絁崽䏞薴㔵ⰻ絁䚍湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞㖈 98.0%~104.7%⛓ꢂ忘駈崵㹁꨽宠կ 

2.3 ⲥ烁䏞⿺礵㺙䏞崵㹁絕卓 
䭽 1.3 ⚥涸⵸㢅椚倰岁㼆⡛⚥넞崽䏞餘䱽ㅷ鵳遤⵸㢅椚嫦⚡崽䏞餘䱽ㅷꅾ㢕ⵖ㢊 6 ⼝䭽 1.2 ⚥涸ⴔ

區勵⟝㼆餘䱽ㅷ鵳遤ⴔ區餘䱽ㅷ涸ⲥ烁䏞絕卓㥵邍 3 䨾爙絕卓儑爙餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹
鵛㔐佐桧㖈 102%~108%⛓ꢂRSD 㖈 1.0%~1.7%⛓ꢂ忘駈⚰䎯崵㹁꨽宠կ 

邍 3. 餘䱽ⲥ烁䏞罌㻋絕卓(n=6崽䏞⽀⡙ ng/mL)  

餘䱽 고湡 侨⧩ 

LQC 

椚雿崽䏞 38.90 
崵㹁崽䏞 41.98 
餘䱽薴㔵 31.12~46.68 

餘䱽ⲥ烁䏞% 108 
RSD% 1.7 

  

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75

0.25

0.50

0.75

1.00

1.25

(x10,000)
1:854.20(+)

紫
紫

紫

0.0 0.5 1.0 1.5 2.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0
(x10,000)
2:859.20(+)

内
内
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MQC 

椚雿崽䏞 407.67 
崵㹁崽䏞 413.85 
餘䱽薴㔵 346.52~468.82 

餘䱽ⲥ烁䏞% 102 
RSD% 1.5 

HQC 

椚雿崽䏞 3886.67 
崵㹁崽䏞 3999.58 
餘䱽薴㔵 3303.67~4469.67 

餘䱽ⲥ烁䏞% 103 
RSD% 1.0 

 

3絕雿 
⢪欽䀙峸㼭㘗⽀㔋匧勍餘靶⟉ LCMS-2050䒊用✫過崰⚥䫒浓蚋稘勒ꃫ崵㹁倰岁կ⢪欽ⰻ叻ծ叻ⲥㅷ

⿺餘䱽ㅷ鵳遤✫倰岁涸絁䚍ծⲥ烁䏞⿺礵㺙䏞涸罌㻋կ絕卓儑爙霪倰岁絁䚍葻㥩吥ⲥ刼絁湱Ⱒ禹侨㣐✵
0.999餘䱽ㅷ崵㹁ⲥ烁䏞絕卓♸椚雿⧩䱹鵛㔐佐桧㖈 102%~108%⛓ꢂRSD 㖈 1.0%~1.7%⛓ꢂ霪倰
岁⵸㢅椚皍⤑ⴔ區鸟䏞䘯身併䏞넞⚁㾩䚍䔂〳欽✵稘勒ꃫ屛毫蚋暟港崵կ 
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痦 5 畎 䊨⚌ⵖ鸣 
䊨⚌ⵖ鸣遤⚌薴㔵ꬋ䌢䎛岌㥵紼絉⚌ծ歏㶩歏㐼ծ⻊䊨ծ䒊瘰勞俱瘝䊨⚌ⵖ鸣遤⚌⚥剣㹲暟餘涸唬

崵僽烁⥂❡ㅷ㸝Ⰼծ梠㞯⥂䫡ㄤ➃碫⨴䐀涸ꅾ銳梠蒜կ䌢錛꨽銳港䱽涸暟餘⺫䭍⡎♶ꣳ✵ꅾꆄ㾩ծ㢴梠蔉
捎ծ䮦封䚍剣劼暟ծ龇薅✳歌ꃑꂾծ歌ꄏծ瀖唼ծ群俱ծ䫒孻⻊⵫瘝⻊ざ暟猫碫籖㢴覆⿺涸ⴔ區⟉㐼剣
ICPծGCMSծLCMS 瘝㢴猫⟉㐼կ㼆✵屗挿鳅넞涸剣劼⻊ざ暟〳ꅷ欽 LC 䧴 LCMS ⴔ區Ⱖ⚥ LCMS 䫒䎁䪓
腊⸂刿䔂鷥䭊䚍刿⢕鷓ざ㢕勇㛇餘呋ㅷ涸㢴絆ⴔず傞ⴔ區կ 

LCMS-2050 ꅷ欽㢕ざ⿽猌㶩彂(DUIS)〳ず傞鵳遤 ESI ㄤ APCI 猌㶩⻊➢罜㹊梡넞⡛匧䚍⻊ざ暟涸猌
㶩⻊剣ⵄ✵絆ⴔ㢴ծ匧䚍薴㔵㣐涸呋ㅷⴔ區կ㖈姼㛇炄副 LCMS-2050 倝㟞鳇⸔⸈掚孞霃雦剣ⵄ✵䲿넞
⻊ざ暟猌㶩⻊佪桧կ 

劥俒꧋佐䔶✫䊨⚌ⵖ鸣遤⚌鿈ⴔ唬崵고湡㥵紼絉ㅷ⚥群俱ծ歏㶩歏㐼❡ㅷ⚥ SVHC 瘝⣘湱Ⱒ➢⚌➃
プ⿬罌կ 
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LCMS 岁ⴔ區紼絉ㅷ⚥ 38 猫厩俱䧭ⴔ 
 

䶰 銳劥俒ⵄ欽䀙峸⽀㔋匧勍餘靶⟉䒊用✫紼絉ㅷ⚥ 38 猫群俱䧭ⴔ涸ⴔ區倰岁կ呋劥絑歌ꃫ嵵岙ծ䮷虹ծ
馄㡮䲿》た⟄巊湱蒀靶-⽀㔋匧勍餘靶岁鵳遤崵㹁կ呏研ぐ䧭ⴔ涸⥂殆傞ꢂծ㹁䚍猌㶩鵳遤㹁䚍唬낉䎇
㛇✵鷥㹁涸㹁ꆀ猌㶩ꅷ欽 SIM 垷䒭鵳遤㹁ꆀⴔ區կ姼㢪ꅷ欽꣊䚍紼絉ㅷ⡲⚹꣊䚍㛇餘㼆霪倰岁涸㔐佐
桧⿺㛇餘佪䎾鵳遤罌㻋Ⱖ絕卓儑爙㔐佐桧ㄤ㛇餘佪䎾㖲邍梡葻㥩կ㛇✵䀙峸 LCMS-2050 Ⱘ㢊涸넞佪溫
瑟霃雦ծ⤑✵幡峤涸暵挿ㄤ紼絉ㅷ唬崵遤⚌涸䎾欽꨽宠劥倰岁鷓欽✵紼絉ㅷ⚥ 38 猫群俱䧭ⴔ涸崵㹁⛲
〳⚹湱Ⱒ➢⚌➃プⴔ區唬崵䲿⣘⿬罌կ 
 

Ⱒꝶ霒⽀㔋匧勍餘靶⟉  紼絉ㅷ  群俱䧭ⴔ 
 

䪮助暵挿 
 LCMS-2050 涸넞佪溫瑟霃雦ծ⤑✵幡峤涸暵挿忘駈紼絉ㅷ唬崵遤⚌㹊꣢䎾欽꨽宠կ  
 LCMS-2050 Ⱘ剣〳靈蒜涸 Qarray 歏⾓⢪㢴絆ⴔ唬崵Ⱘ剣刿㣐涸⠏⻊瑟ꢂկ 
 

ꥥ满爢⠔涸封㾝紼絉ㅷ遤⚌」䖤㢴呋⻊ծ㢴
⯋⻊կ⠶⛓罜勻涸㉁ㅷ錞薴⻊馋⸷⢪䖤紼絉ㅷ⚥
䊨⚌群俱䧭ⴔ涸唬崵䊨⡲⛲儑䖤䠁封ꅾ銳կ 

䊨⚌群俱㔔蒀䕙됮❭ծ䧭蒀㥩⚂♶僒釾蒀ծ⟟
呔⡛䐢帿「♶岁㉁餙㋐昶կ䊨⚌群俱㼆✵➃⡤Ⱘ
剣⠟㹲䚍欨荛霶封浓」կ㼆✵紼絉ㅷ⚥群俱䧭ⴔ
涸唬崵劥俒⚥䨾爙倰岁僽湡⵸⢪欽鳅⚹䎛岌涸倰
岁⛓♧넞佪巊湱蒀靶-⚮翫餘靶岁կ㔔姼紼絉ㅷ
⚥群俱䧭ⴔ涸ⲥ烁㹁䚍ծ㹁ꆀ㼆✵霪遤⚌Ⱘ剣ꅾ銳

䠑⛐կ紼絉ㅷ⚥群俱䧭ⴔ涸ⴔ㶩猌㶩油涸ⲥ烁鷥》
僽⥂霆䖉崵⻊ざ暟鄄癃叅㹁䚍ծⲥ烁㹁ꆀ涸ꅾ銳⵸
䲿կ劥俒ⵄ欽䀙峸⽀㔋匧勍餘靶⟉䒊用✫紼絉ㅷ
⚥38猫群俱䧭ⴔ涸ⴔ區倰岁կ霪倰岁傁Ⱘ㢊葻㥩涸
珘㹁䚍⛲Ⱘ剣넞身併䏞կ姼㢪㛇✵群俱䧭ⴔꦼ⟄
餝縨넞紱䏞叻ⲥㅷㄤ䧭ⴔ㢕勇涸梡朐⟄⿺⽀㔋匧
勍餘靶涸ⴔ區暵挿ⴔ區傞〳腊㶸㖈䎁䪓涸䞔ⲃ
劥倰岁㼆✵Ⱖ㸐群俱䧭ⴔ涸唬崵⛲〳䲿⣘剣佪㹊
낉⣜研ㄤ⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 LCMS-2050 ⽀㔋匧勍巊餘翫欽⟉Ⱘ⡤ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40 鳕 巊 岹 LC-40B X3×2  
叙 庛 盲 CTO-40S 荈 ⸓ 鵳 呋 㐼 SIL-40C X3 
餘 靶 ⟉ LCMS-2050 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.99 

1.2 ⴔ區勵⟝  

1.2.1 巊湱-餘靶ⴔ區勵⟝♧
蒀靶勵⟝

蒀 靶 叙 Shim-pack GIST-HP C18-AQ ( 150 mm×2.1 mm., 3.0 μm, 䀙峸副嵳
㹊낉㐼勞剣ꣳⰖ尽P/N: 227-30765-04 ) 
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崨 ⸓ 湱 A-20 mmol 歌ꃑꜽ-0.08 %歌ꃑ宐B-0.02%歌ꃑ歌ꃫ 
鵳 呋 ⡤ 獤 5 μL 叙 庛 30˫ 
崨 鸟 0.5 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 40%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

1.00 岹 B Conc 40 
1.01 岹 B Conc 90 
5.00 岹 B Conc 90 
5.01 岹 B Conc 100 

10.00 岹 B Conc 100 
10.01 岹 B Conc 40 
13.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUISTM  ꨺ ⻊ 孞 崨 鸟 2.0 L/min 
䱹 〡 歏 ⾓ 3 kV/-2 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
D L 庛 䏞 250 ˫ ⸈ 掚 孞 崨 鸟 5.0 L/min 
⸈掚垷㗌庛䏞 400 ˫ 䪊 䲽 垷 䒭 SIM 
S I M ⿬ 侨 錛邍2   

邍 2. SIM ⿬侨 
絆
ⵆ 

䎸
〿 

⻊ざ暟 +/- m/z 
䱹〡歏 
⾓(V) 

Qarray(V) 
䎸
〿 

⻊ざ暟 +/- m/z 
䱹〡歏 
⾓(V) 

Qarray(V) 

♧
絆 

1 ⴔ侔覰 26 + 299.10 3.0 Auto 11 ⴔ侔堜 149 + 459.21 3.0 Auto 
2 ⴔ侔紤 151 + 532.16 3.0 Auto 12 ⴔ侔랕 3 + 270.12 3.0 Auto 
3 ⴔ侔堜 1 + 319.12 3.0 Auto 13 ⴔ侔紤 17 + 345.16 3.0 10.0 
4 ⴔ侔堜 11 + 238.09 3.0 Auto 14 ⴔ侔紤 11 + 269.09 3.0 10.0 
5 ⴔ侔覰 1 + 268.04 3.0 Auto 15 ⴔ侔랕 7 + 317.14 3.0 10.0 
6 ⴔ侔堜 37 + 392.07 3.0 Auto 16 ⴔ侔紤 1 + 315.14 3.0 3.0 
7 ⴔ侔啕 1 + 433.02 3.0 Auto 17 ⴔ侔覰 3 + 297.17 3.0 1.0 
8 ⴔ侔覰 102 + 366.12 3.0 Auto 18 很⵫紤 23 + 353.14 3.0 Auto 
9 ⴔ侔堜 3 + 243.09 3.0 Auto 19 ⴔ侔랕 9 - 273.06 -2.0 3.0 

10 ⴔ侔覰 7 + 359.12 3.0 Auto 20 嵳ⱙ覰 - 901.03 -2.0 Auto 

✳
絆 

21 ⴔ侔覰 106 + 336.11 3.0 Auto 26 ⴔ侔랕 23 - 301.11 -2.0 3.0 
22 ⴔ侔랕 49 + 375.25 3.0 10.0 27 ⴔ侔랕 1 - 274.05 -2.0 3.0 
23 ⴔ侔랕 39 + 265.09 3.0 1.0 28 ꃑ䚍紤 114 + 787.12 3.0 Auto 
24 很⵫랕 2 + 226.13 3.0 Auto 29 ꃑ䚍紤 126 - 435.03 -2.0 Auto 
25 很⵫랕 1 + 198.10 3.0 Auto       

♲
絆 

30 焦䚍稘 14 + 302.17 3.0 Auto 32 焦䚍紤 9 + 288.15 3.0 Auto 
31 焦䚍綁 4 + 329.20 3.0 Auto 33 焦䚍稘 3 + 372.24 3.0 Auto 
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1.2.2 巊湱-餘靶ⴔ區勵⟝✳ 
巊湱蒀靶勵⟝

蒀 靶 叙 Shim-pack GIST-HP C18-AQ ( 150 mm×2.1 mm., 3.0 μm, 䀙峸副嵳
㹊낉㐼勞剣ꣳⰖ尽P/N: 227-30765-04 ) 

崨 ⸓ 湱 A-20 mmol 歌ꃑꜽ-0.08 %歌ꃑ宐B-⛩臟 
鵳 呋 ⡤ 獤 20 μL 叙 庛 30˫ 
崨 鸟 0.7 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 20%傞ꢂ玐䎸㥵邍 3 䨾爙կ 

邍 3. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 

4.00 岹 B Conc 20 
6.00 岹 B Conc 95 

10.00 岹 B Conc 95 
12.00 岹 B Conc 20 
15.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUISTM  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ -2 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
D L 庛 䏞 150 ˫ ⸈ 掚 孞 崨 鸟 5.0 L/min 
⸈掚垷㗌庛䏞 400 ˫ 䪊 䲽 垷 䒭 SIM 
S I M ⿬ 侨 錛邍4   

邍 4. SIM ⿬侨 
絆
ⵆ 

䎸
〿 

⻊ざ暟 +/- m/z 
䱹〡歏 
⾓(V) 

Qarray
(V) 

䎸
〿 

⻊ざ暟 +/- m/z 
䱹〡歏 
⾓(V) 

Qarray
(V) 

㔋
絆 

34 湬䱹覰 6 + 282.35 3.0 Auto 37 湬䱹랱 38 - 736.14 -2.0 Auto 
35 湬䱹紤 28 - 651.11 -2.0 Auto 38 湬䱹啕 95 - 325.04 -2.0 Auto 
36 湬䱹覰 15 - 451.02 -2.0 Auto       

 

2呋ㅷ⵸㢅椚 
㼜紼絉ㅷⶨ烱荛5mm×5mm⟄♴烱㗌獦》紨1.0 g ✵Ⱘ渷猌䗱盗⚥⸈Ⰶ歌ꃫ 10.0mL㺙㼓た✵

紨70˫宐嵮♴馄㡮䲿》30minⲇ⽲荛㹔庛絑䗎㶰応芘鵂応⡲⚹唬勞呋ㅷ䲿》巊⣘⟉㐼唬崵կ 

 

3絕卓♸雭雿 

3.1 38 猫厩俱䧭ⴔ叻ⲥ很巊靶㕃 
歋✵满蒀⵫碫叻ⲥㅷ涸紱䏞湱鳅✵Ⱖ㸐碫⻊ざ暟叻ⲥㅷ涸紱䏞⡛Ⱖ⚥䨾ゎ涸勇餘䧭ⴔ幊ざた⠔㼆唬

崵❡欰䎁䪓佦㼜38猫满蒀⵫鵳遤ⴔ䧭4絆ⴔ絆幊ざ䎇崵㹁կぐ絆幊ざ叻ⲥ很巊崽䏞⚹1.0 µg/mL涸蒀靶
㕃ㄤ⥂殆傞ꢂ㥵♴䨾爙  
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㕃 1. 痦♧絆叻ⲥ很巊 TIC 㕃 

1.0 µg/mL1.ⴔ侔覰 262.ⴔ侔紤 1513.ⴔ侔堜 14.ⴔ侔堜 115.ⴔ侔Ⱎ 16.ⴔ侔堜 377.ⴔ侔啕 18.ⴔ侔覰 1029.ⴔ侔堜 310.ⴔ侔覰
711.ⴔ侔堜 14912.ⴔ侔랕 313.ⴔ侔紤 1714.ⴔ侔紤 1115.ⴔ侔랕 716.ⴔ侔紤 117.ⴔ侔覰 318.很⵫紤 2319.ⴔ侔랕 920.嵳ⱙ覰 

 
㕃 2. 痦✳絆叻ⲥ很巊 TIC 㕃 

1.0 µg/mL21.ⴔ侔覰 10622.ⴔ侔랕 4923.ⴔ侔랕 3924.很⵫랕 225.很⵫랕 126.ⴔ侔랕 2327.ⴔ侔랕 128.ꃑ䚍紤 11429.ꃑ䚍紤
126 

 
㕃 3. 痦♲絆叻ⲥ很巊 TIC 㕃 

1.0 µg/mL30.焦䚍稘 1431.焦䚍綁 432.焦䚍紤 933.焦䚍稘 3 

 
㕃 4. 痦㔋絆叻ⲥ很巊 TIC 㕃 

1.0 µg/mL34.湬䱹紤 2835.湬䱹覰 1536.湬䱹覰 637.湬䱹랱 3838.湬䱹啕 95 

3.2 吥ⲥ刼絁♸唬ⴀꣳ 
⟄ⴲ映崨⸓湱⡲⚹獺ꅺ很巊㼜38猫群俱䧭ⴔ鷶紩獺ꅺ荛刼絁崽䏞կ呏研㼆ぐ䧭ⴔ涸唬ⴀꣳ涸崵霚絕

卓儑爙劥倰岁⚥ぐ群俱䧭ⴔ涸唬ⴀꣳ㖲〳忘駈叻ⲥGBT 20383-2006 շ紼絉ㅷ荝併䚍ⴔ侔群俱涸崵㹁ո⚥
唬ⴀꣳ0.5 µg/mL涸銳宠կ吥ⲥ刼絁錛㕃5絁䚍倰玐ծ唬ⴀꣳ絕卓錛邍5կ 

2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 7.00 7.25 7.50 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
(x1,000,000)

2

9

3

12

15

19

7

1

13

186

10

16

11

20

8 45

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 min

0.0

1.0

2.0

3.0

4.0

5.0

(x1,000,000)

27

22

26

25 2129

24

23

28

3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

(x1,000,000)

32 31

33

30

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 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0
(x1,000,000)

34
38

36

37

35
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湬䱹랱 38 ꃑ䚍紤 114   很⵫랕 1 

   
ⴔ侔랕 49    ⴔ侔覰 3        焦䚍稘 3 

㕃 5. 鿈ⴔ群俱䧭ⴔ吥ⲥ刼絁 
邍 5. 吥ⲥ刼絁涸絕卓 

絆ⵆ 䎸尼 ⻊ざ暟 崽䏞薴㔵 
(µg/mL) 

ⲥ烁䏞 
% 

湱Ⱒ禹侨 
R 

唬ⴀꣳ 
(µg/mL) 

♧絆 

1 ⴔ侔覰 26 0.3~5.0 97.2~113.6 0.9996 0.5 

2 ⴔ侔紤 151 0.5~5.0 93.7~114.6 0.9988 0.5 

3 ⴔ侔堜 1 0.1~5.0 87.8~111.0 0.9983 0.5 

4 ⴔ侔堜 11 0.1~5.0 95.8~112.9 0.9996 0.5 

5 ⴔ侔Ⱎ 1 0.5~5.0 85.9~110.8 0.9978 0.5 

6 ⴔ侔堜 37 0.3~5.0 96.8~113.8 0.9999 0.5 

7 ⴔ侔啕 1 0.3~5.0 95.0~105.6 0.9996 0.5 

8 ⴔ侔覰 102 0.3~5.0 85.5~106.9 0.9991 0.5 

9 ⴔ侔堜 3 0.8~5.0 86.6~107.9 0.9963 0.5 

10 ⴔ侔覰 7 0.3~5.0 91.5~102.8 0.9994 0.5 

11 ⴔ侔堜 149 0.1~5.0 90.5~110.7 0.9998 0.5 

12 ⴔ侔랕 3 0.3~5.0 89.9~102.4 0.9994 0.5 

13 ⴔ侔紤 17 0.3~5.0 86.1~106.8 0.999 0.5 

14 ⴔ侔紤 11 0.3~5.0 86.4~106.2 0.9994 0.5 

15 ⴔ侔랕 7 0.3~5.0 93.8~113.8 0.9996 0.5 

16 ⴔ侔紤 1 0.3~4.0 85.0~108.2 0.9991 0.5 

17 ⴔ侔覰 3 0.3~5.0 91.7~104.7 0.9984 0.5 

18 很⵫紤 23 0.3~5.0 86.2~107.2 0.9981 0.5 

19 ⴔ侔랕 9 0.3~5.0 85.2~106.7 0.9997 0.5 

20 嵳ⱙ覰 0.3~5.0 88.0~108.2 0.9995 0.5 

✳絆 

21 ⴔ侔覰 106 0.1~1.0 88.9~104.1 0.9944 0.1 

22 ⴔ侔랕 49 0.1~1.0 85.0~104.3 0.9993 0.1 

23 ⴔ侔랕 39 0.1~1.0 87.9~105.5 0.9958 0.1 

24 很⵫랕 2 0.1~1.0 98.5~100.7 0.9999 0.1 

25 很⵫랕 1 0.1~1.0 87.2~101.9 0.9998 0.1 

0.0 5.0 浓浓
0.0

2.5

5.0

7.5

面面(x1,000,000)

0.0 1.0 浓浓
0.0

0.5

1.0

1.5

面面(x1,000,000)

0.0 1.0 浓浓
0.0

0.5

1.0

1.5

2.0
面面(x10,000,000)

0.0 1.0 浓浓
0.0

0.5

1.0

1.5

2.0

面面(x10,000,000)

0.0 0.5 浓浓
0.0

0.5

1.0

面面(x1,000,000)

0.0 0.5 浓浓
0.00

0.25

0.50

0.75

1.00

面面(x10,000,000)
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26 ⴔ侔랕 23 0.1~1.0 92.0~102.1 0.9958 0.1 

27 ⴔ侔랕 1 0.1~1.0 98.5~102.0 0.9993 0.1 

28 ꃑ䚍紤 114 0.1~1.0 97.5~105.2 0.9999 0.5 

29 ꃑ䚍紤 126 0.1~1.0 91.4~106.1 0.9956 0.5 

♲絆 

30 焦䚍稘 14 0.5~5.0 83.2~106.6 0.9959 0.1 

31 焦䚍綁 4 0.3~5.0 86.0~102.9 0.9991 0.1 

32 焦䚍紤 9 0.5~5.0 97.4~103.6 0.9987 0.1 

33 焦䚍稘 3 0.3~5.0 93.3~102.4 0.9997 0.1 

㔋絆 

34 湬䱹覰 6 0.2~2.0 85.7~104.0 0.9992 0.5 

35 湬䱹紤 28 0.2~10.0 91.6~107.1 0.9988 0.5 

36 湬䱹覰 15 0.5~7.0 86.7~102.6 0.999 0.5 

37 湬䱹랱 38 0.5~10.0 93.4~104.2 0.9993 0.5 

38 湬䱹啕 95 0.5~10.0 90.3~104.5 0.9991 0.5 

3.3 ꅾ㢕䚍㹊낉 
㼆崽䏞⚹1.0 µg/mL涸叻巊鵶絯鵳呋6妃⥂殆傞ꢂRSD%㖈0.04~0.33%⛓ꢂ油꬗獤涸RSD%㖈

0.41~4.86%⛓ꢂⰨ⡤絕卓㥵邍6䨾爙 
邍 6. ꅾ㢕䚍絕卓 

絆ⵆ 䎸尼 ⻊ざ暟 
R.T. RSD 

(%) 
油꬗獤 

RSD (%) 
䎸尼 ⻊ざ暟 

R.T.  
RSD (%) 

油꬗獤 RSD (%) 

♧絆 

1 ⴔ侔覰 26 0.13 2.5 11 ⴔ侔堜 149 0.13 0.65 
2 ⴔ侔紤 151 0.16 2.05 12 ⴔ侔랕 3 0.13 1.23 
3 ⴔ侔堜 1 0.16 0.89 13 ⴔ侔紤 17 0.17 1.78 
4 ⴔ侔堜 11 0.13 1.07 14 ⴔ侔紤 11 0.15 1.35 
5 ⴔ侔Ⱎ 1 0.13 1.06 15 ⴔ侔랕 7 0.16 1.71 
6 ⴔ侔堜 37 0.11 0.63 16 ⴔ侔紤 1 0.16 0.77 
7 ⴔ侔啕 1 0.17 1.74 17 ⴔ侔覰 3 0.15 4.86 
8 ⴔ侔覰 102 0.16 1.96 18 很⵫紤 23 0.09 2.26 
9 ⴔ侔堜 3 0.16 0.95 19 ⴔ侔랕 9 0.13 1.65 

10 ⴔ侔覰 7 0.18 2.98 20 嵳ⱙ覰 0.15 1.96 

✳絆 

21 ⴔ侔覰 106 0.23 2.31 26 ⴔ侔랕 23 0.34 1.74 
22 ⴔ侔랕 49 0.33 1.52 27 ⴔ侔랕 1 0.28 1.9 
23 ⴔ侔랕 39 0.25 3.16 28 ꃑ䚍紤 114 0.31 2.03 
24 很⵫랕 2 0.16 1.25 29 ꃑ䚍紤 126 0.2 3.41 
25 很⵫랕 1 0.22 1.89     

♲絆 
30 焦䚍稘 14 0.07 1.87 32 焦䚍紤 9 0.07 1.3 
31 焦䚍綁 4 0.07 2.46 33 焦䚍稘 3 0.07 2.3 

㔋絆 
34 湬䱹覰 6 0.04 0.8 37 湬䱹랱 38 0.05 0.86 
35 湬䱹紤 28 0.05 0.45 38 湬䱹啕 95 0.05 0.41 
36 湬䱹覰 15 0.3 1.78     
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3.4 罌㻋㛇餘佪䎾 
꣊䚍呋劥絑⵸㢅椚たⰦ䲿》巊⡲⚹獺ꅺ㛇餘ꂁ縨崽䏞⚹2 µg/mL涸呋劥很巊♸2 µg/mL叻ⲥ很巊

涸油꬗獤鵳遤嫱鳅➢罜崵㹁⻊ざ暟涸㛇餘佪䎾Ⱖ絕卓儑爙㛇餘佪䎾㖈85.8%~104.9%⛓ꢂ㛇餘佪䎾䕧
ㆇ〳䙐殜կ 

3.5 罌㻋㔐佐桧 
獦》紨1.0 g紼絉暟⸈Ⰶ幊ざ叻ⲥ很巊絑⵸㢅椚たⵖ㢊ⴀ2 µg/mL涸⸈叻呋ㅷ勻罌㻋罌㻋㔐佐桧կ

絕卓儑爙38猫⻊ざ暟涸㔐佐桧㖈84.6%~113.9%⛓ꢂⰦ㔐佐桧叙朐㕃絕卓㥵㕃6䨾爙 

 
㕃 6. 㔐佐桧叙朐㕃 

 

4絕雿 
劥俒ⵄ欽䀙峸 LCMS-2050 ⽀㔋匧勍巊餘翫欽⟉㼆紼絉ㅷ⚥ 38 猫群俱䧭ⴔ䒊用唬낉倰岁կ絕卓儑爙

⥂殆傞ꢂ RSD%㖈 0.04~0.33%⛓ꢂ油꬗獤涸 RSD%㖈 0.41~4.86%⛓ꢂ⟄♶ず崽䏞涸叻ⲥ很巊ⴔ區ꅷ
欽㢪叻岁㹁ꆀⰦ絕卓儑爙ぐ䧭ⴔ吥ⲥ刼絁湱Ⱒ禹侨㖲㣐✵ 0.999կ⟄紼絉ㅷ⡲⚹꣊䚍呋劥罌㻋倰岁㔐佐
桧ㄤ㛇餘佪䎾絕卓儑爙㛇餘佪䎾㖈 85.8%~104.9%⛓ꢂ㛇餘䕧ㆇ꡼곿〳⟄䙐殜紼絉ㅷ涸⸈叻㔐佐桧
㖈 84.6%~113.9%⛓ꢂ⟉㐼〳忘駈⟄叻ⲥ GBT 20383-2006 շ紼絉ㅷ荝併䚍ⴔ侔群俱涸崵㹁ո⚹⿬罌涸群
俱䧭ⴔ㹁䚍㹁ꆀⴔ區կ絾副䨾鶣ぐ고侨研邍僈劥倰岁身併䏞넞ծ珘㹁䚍ㄤꅾ㢕䚍㥩ⴔ區佪桧넞鷓欽✵
紼絉ㅷ⚥ 38 猫群俱䧭ⴔ涸唬崵⛲〳⚹紼絉ㅷ⚥湱Ⱒ⻊ざ暟唬崵䲿⣘⿬罌կ 
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LCMS 岁ⴔ區紼絉ㅷ⚥涸掬㛇ꂛ翸孻⛩掜ꄍ䧭ⴔ 
 

䶰 銳劥俒ⵄ欽䀙峸⽀㔋匧勍餘靶⟉ LCMS-2050䒊用✫紼絉ㅷ⚥掬㛇ꂛ翸孻⛩掜ꄍAPnEOn=2~16
䧭ⴔ涸ⴔ區倰岁կ呋劥絑歌ꃫ嵵岙ծ䮷虹ծ馄㡮䲿》た⟄巊湱蒀靶-餘靶岁鵳遤崵㹁կ呏研ぐ䧭ⴔ涸⥂殆
傞ꢂծ㹁䚍猌㶩鵳遤㹁䚍唬낉䎇㛇✵鷥㹁涸㹁ꆀ猌㶩ꅷ欽 SIM 垷䒭鵳遤㹁ꆀⴔ區կ姼㢪ꅷ欽꣊䚍紼絉
ㅷ⡲⚹꣊䚍㛇餘㼆霪倰岁涸㔐佐桧⿺㛇餘佪䎾鵳遤罌㻋Ⱖ絕卓儑爙㔐佐桧ㄤ㛇餘佪䎾㖲邍梡葻㥩կ㛇
✵掬㛇ꂛ翸孻⛩掜ꄍAPnEOn=2~16䌢䭷涸僽鳟㛇ꂛ翸孻⛩掜ꄍOPnEOㄤ㡧㛇ꂛ翸孻⛩掜ꄍNPnEO
劥倰岁⚥⢪欽ⵌ Labsolution ⚥絆吥ⲥ涸倰䒭鵳遤㹁ꆀ㢅椚կ劥倰岁鷓欽✵紼絉ㅷ⚥掬㛇ꂛ翸孻⛩㛇ꄍ䧭
ⴔ涸崵㹁⛲〳⚹湱Ⱒ➢⚌➃プⴔ區唬崵䲿⣘⿬罌կ 
 

Ⱒꝶ霒䀙峸⽀㔋匧勍餘靶⟉  LCMS-2050  掬㛇ꂛ翸孻⛩掜ꄍ  紼絉ㅷ 
 

䪮助暵挿 
 ꛏ㼆翸ざ暟㢴䧭ⴔ涸䞔ⲃꅷ欽〳靈蒜涸歏⾓⠏⻊刿餤ざ㹊꣢唬낉꨽宠կ  
 ꛏ㼆ず猫㢴絆ⴔ㹁ꆀ涸䞔ⲃ⢪欽絆吥ⲥ涸倰䒭鵳遤㹁ꆀ㢅椚կ 
 

掬㛇ꂛ翸孻⛩掜ꄍ( APEO) 僽♧猫ꅾ銳涸翸孻
⛩掜㘗ꬋ猌㶩邍꬗崞䚍⵫կⰨ剣䚍餘珘㹁ծ罣ꃑ焦
ㄤ䧭劥⡛瘝暵䖄⚺銳欽⟄欰❡넞䚍腊峤嶷⵫僽
⽪群⸔⵫⚥剒䌢欽涸⚺銳⾲俱⛓♧կAPEO涸欰暟꣭
鍒䚍♸꣊猌㶩邍꬗崞䚍⵫ㄤⰦ㸐ꬋ猌㶩邍꬗崞䚍⵫
湱嫱僽剒䊵涸կ 

歋✵掬㛇ꂛ翸孻⛩掜ꄍ涸欰暟꣭鍒䚍鳅䊵⚹
✫꣈姺霪碫䧭ⴔ⽭㹲➃⡤姻䌢慨稇ⴔ屲➢罜㼋荝
礵㶩侨ꆀⲸ㼱欰婤㐼㸽ⴀ梡䒗䌢涸䞔ⲃ⚥㕂㖈
♧❈遤⚌⚥犜姺⢪欽APEO䧭ⴔկ 

湡⵸㼆✵紼絉ㅷ⚥APEO䧭ⴔ涸唬崵䩛媯㢴⚹
巊湱蒀靶岁Ⱖ⚺銳䊵ⵆ㖈✵唬崵㐼涸鷥欽♶ずկ
劥俒⿬罌GB/T 23322-2018 շ紼絉ㅷ 邍꬗崞䚍⵫涸
崵㹁掬㛇ꂛㄤ掬㛇ꂛ翸孻⛩掜ꄍո⚥涸巊湱蒀靶-餘
靶LCMS岁⢪欽䀙峸⽀㔋匧勍餘靶⟉LCMS-2050
䒊用✫♧㤛䘯鸟ծⲥ烁ⴔ區紼絉ㅷ⚥掬㛇ꂛ翸孻⛩
掜ꄍAPnEOn=2~16涸唬崵倰岁䎇欽✵崵㹁
紼絉ㅷ⚥APEO涸ゎꆀ霪倰岁㼆霪遤⚌涸鷓欽䚍䔂
〳⚹湱Ⱒ遤⚌䎾欽䒓封䲿⣘⣜研կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40 膴 孞 劼 FCV-11AL 
鳕 巊 岹 LC-40B X3×2  叙 庛 盲 CTO-40S 
荈 ⸓ 鵳 呋 㐼 SIL-40C X3 餘 靶 ⟉ LCMS-2050 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.99   
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1.2 ⴔ區勵⟝  
蒀靶勵⟝

蒀 靶 叙 Shim-pack Velox C18 ( 2.1 ×100 mm., 2.7 μm)䀙峸副嵳㹊낉㐼勞剣ꣳ
Ⱆ尽P/N:227-32009-03 

崨 ⸓ 湱 A-20 mmol/mL ⛩ꃑꜽ-宐很巊B-歌ꃫ 
鵳 呋 ⡤ 獤 10 μL 叙 庛 40˫ 
崨 鸟 0.3 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 80%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⟁ ⧩ 

5.00 岹 B Conc 80 
5.01 岹 B Conc 95 
7.00 岹 B Conc 95 
7.01 岹 B Conc 80 
9.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 DUIS  ꨺ ⻊ 孞 崨 鸟 3.0 L/min 
䱹 〡 歏 ⾓ 3 kV 䎁 醋 孞 崨 鸟 5.0 L/min 
唬 崵 㐼 歏 ⾓ +0.25 kV ⸈ 掚 孞 崨 鸟 5.0 L/min 
D L 庛 䏞 180 ˫ 膴 很 ⵫ 庛 䏞 350 ˫ 
䪊 䲽 垷 䒭 Scan(m/z 150-1000)SIM(㥵邍2)  

邍 2. SIM ⿬侨 

䎸尼 ⻊ざ暟ぜ獦 m/z ⥂殆傞ꢂ 䎸尼 ⻊ざ暟ぜ獦 m/z ⥂殆傞ꢂ 

1 OP2EO 312.20 3.009 16 NP2EO 326.24 4.362 

2 OP3EO 356.31 3.071 17 NP3EO 370.29 4.485 

3 OP4EO 400.36 3.132 18 NP4EO 414.32 4.485 

4 OP5EO 444.37 3.194 19 NP5EO 458.37 4.547 

5 OP6EO 488.42 3.135 20 NP6EO 502.42 4.627 

6 OP7EO 532.45 3.167 21 NP7EO 546.52 4.577 

7 OP8EO 576.52 3.230 22 NP8EO 590.52 4.547 

8 OP9EO 620.55 3.167 23 NP9EO 634.55 4.608 

9 OP10EO 664.54 3.167 24 NP10EO 678.58 4.609 

10 OP11EO 708.58 3.136 25 NP11EO 722.63 4.609 

11 OP12EO 752.62 3.136 26 NP12EO 766.62 4.563 

12 OP13EO 796.67 3.136 27 NP13EO 810.67 4.577 

13 OP14EO 840.65 3.134 28 NP14EO 854.69 4.609 

14 OP15EO 884.69 3.195 29 NP15EO 898.76 4.607 

15 OP16EO 928.73 3.073 30 NP16EO 942.80 4.487 
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2呋ㅷ⵸㢅椚 
㼜䖉崵呋劥ⶨ䧭㼭✵5 mm×5 mm涸烱晙幊⺣կ獦》紨1 gⶨ烱た呋劥✵猌䗱盗⚥⸈Ⰶ30 mL歌ꃫ

䎇✵70˫宐嵮♴馄㡮䲿》60 minկ⢪欽宆オ40˫♴㼜䲿》巊オ荛鵛䎁ⲥ烁⸈Ⰶ2 mL歌ꃫ嶴偒䮷虹㢕很
鵂芘鄳櫕た䖉唬崵կ 

劥倰岁⚥涸 APnEO 叻ⲥㅷ僽ゎ剣鳟㛇ꂛ翸孻⛩㛇ꄍ[OPnEOC8H17-C6H4-(OC2H4)nOH]n=2~16ㄤ
㡧㛇ꂛ翸孻⛩掜ꄍ[NPnEOC9H19-C6H4-(OC2H4)nOH]n=2~16涸叻ⲥㅷկ霪碫叻ⲥㅷ㾩✵幊ざ暟Ⱖ⚺
銳䧭ⴔ⚹翸孻⛩掜㘗ꬋ猌㶩邍꬗崞䚍⵫鸑鵂⚋ꂼ很巊ꂁ縨넞崽䏞⪰㢊巊た⟄ⴲ映崨⸓湱鵳遤鷶紩獺ꅺ
ꂁ縨㼆䎾涸崵霚很巊կ 

 

3絕卓♸雭雿 

3.1 掬㛇ꂛ翸孻⛩掜ꄍ叻ⲥ很巊靶㕃 

 
㕃 1. 掬㛇ꂛ翸孻⛩掜ꄍ叻ⲥ很巊 TIC 㕃1 µg/mL 

 
㕃 2.鿈ⴔ OPnEO 叻ⲥ很巊餘靶㕃1 µg/mL 

 
㕃 3. 鿈ⴔ NPnEO 叻ⲥ很巊餘靶㕃1 µg/mL 

3.2 吥ⲥ刼絁ㄤ唬ⴀꣳ 
欽ⴲ映崨⸓湱⚹獺ꅺ㛇餘㼜叻ⲥㅷ很巊鷶紩獺ꅺ⚹吥ⲥ刼絁崽䏞た鵳遤ⴔ區䎇⟄絆吥ⲥ鵳遤㹁ꆀ

鸑鵂鲱⟝䖤ⵌⴔ絆油涸꬗獤䚪ㄤⱄ⴯䒊霪絆涸吥ⲥ刼絁⟄⿺䪄遤霪絆涸㹁ꆀկⰦ絕卓儑爙絁䚍薴㔵
㖈 0.5 µg/mL~10.0 µg/mL ꢂⰦ湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞㖈 95.3~105.7 ꢂ〳忘駈㕂㹻叻ⲥ GB/T 

1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25 5.50 5.75 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

(x1,000,000)

300 350 400 450 500 550 600 650 700 750 800 850 900 950 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

3.00
Inten.(x1,000,000)

664.6
620.6

708.6

532.5 576.5

752.6
488.5

665.5
621.5 796.6709.6444.4

753.6 840.6577.5
533.5407.4429.3 797.6489.4 884.6841.6473.4430.1451.5 666.4400.3385.6 445.4 710.5 754.6408.0 622.5495.6 885.6798.5

300 350 400 450 500 550 600 650 700 750 800 850 900 950 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Inten.(x1,000,000)

502.3

503.2
546.5

590.8

458.3

414.5

634.8
459.2

504.2 635.9547.4 591.4507.3413.6 463.5415.4 723.3370.0 722.6679.5371.0 419.4 592.5347.5303.9

OPnEO 

NPnEO 
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23322-2018 շ紼絉ㅷ 邍꬗崞䚍⵫涸崵㹁掬㛇ꂛㄤ掬㛇ꂛ翸孻⛩掜ꄍո⚥넞佪巊湱-巊餘岁涸崵㹁銳宠կ絆
吥ⲥ刼絁㥵㕃 4կ  

 
㕃 4. 吥ⲥ刼絁 

3.3 ꅾ㢕䚍㹊낉 
》1 µg/mLㄤ10 µg/mL叻ⲥㅷ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸ꅾ㢕䚍Ⱖ絕卓儑爙1 µg/mL崽䏞♴RSD

絕卓⚹2.11%10 µg/mL崽䏞♴RSD絕卓⚹0.46%ꅾ㢕䚍葻㥩絕卓㥵♴邍䨾爙 
邍 3. 叻ⲥ很巊ꅾ㢕䚍絆吥ⲥ絕卓 

綘尼 油꬗獤1 µg/mL 油꬗獤10 µg/mL 

1 397,897,028 1,021,326,322 
2 412,868,066 1,021,335,680 
3 413,190,102 1,014,745,587 
4 407,618,393 1,011,550,712 
5 395,680,221 1,010,645,536 
6 395,066,453 1,016,690,756 

䎂㖲⧩ 403,720,044 1,016,049,099 
RSD(%) 2.11 0.46 

3.4 罌㻋㛇餘佪䎾 
꣊䚍呋劥絑⵸㢅椚たⰦ䲿》巊⡲⚹獺ꅺ㛇餘ꂁ縨崽䏞⚹1 µg/mL涸呋劥很巊♸1 µg/mL叻ⲥ很巊

涸油꬗獤鵳遤嫱鳅䎂遤♲妃㹊낉䎇鸑鵂絆吥ⲥ涸倰䒭鵳遤雦皾➢罜崵㹁⻊ざ暟涸㛇餘佪䎾Ⱖ絕卓儑
爙㛇餘佪䎾㖈95.9%~97.0%⛓ꢂ㛇餘佪䎾䕧ㆇ〳䙐殜կ 

3.5 罌㻋㔐佐桧 
獦》紨1.0 g紼絉暟⸈Ⰶ叻ⲥ很巊絑⵸㢅椚たⵖ㢊ⴀ3⼝䎂遤呋劥⚹1 µg/mL涸⸈叻呋ㅷ欽✵㔐佐

桧罌㻋կ絕卓儑爙掬㛇ꂛ翸孻⛩掜ꄍ涸㔐佐桧㖈89.6%~94.4%⛓ꢂ㔐佐桧忘駈崵霚꨽宠կ 

4絕雿 
 劥倰岁ꅷ欽䀙峸⽀㔋匧勍餘靶⟉ LCMS-2050䒊用✫紼絉ㅷ⚥掬㛇ꂛ翸孻⛩掜ꄍAPnEOn=2~16

䧭ⴔ涸ⴔ區倰岁կ㖈 0.5 µg/mL~10 µg/mL 崽䏞薴㔵ⰻ吥ⲥ刼絁絁䚍葻㥩湱Ⱒ禹侨㖲㖈 0.999 ⟄副倰
岁唬ⴀꣳ㖈 0.5 µg/mL忘駈叻ⲥ GB/T 23322-2018շ紼絉ㅷ 邍꬗崞䚍⵫涸崵㹁掬㛇ꂛㄤ掬㛇ꂛ翸孻⛩掜
ꄍո⚥涸巊湱蒀靶-餘靶LCMS岁涸唬崵銳宠կ1 µg/mL ㄤ 10 µg/mL 叻ⲥㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤
RSD 㖲㼭✵ 2.11%礵㺙䏞葻㥩կ1 µg/mL ⸈叻崽䏞涸⸈叻㔐佐桧⚹ 89.6%~94.4%կ霪倰岁皍⽀倰⤑腊
㢿剣佪涸唬崵紼絉ㅷ⚥掬㛇ꂛ翸孻⛩掜ꄍ䧭ⴔ涸ゎꆀկ 

Y=(3.97675e+008)X + (1.75615e+008) 
r2 =0.994053   r =0.9997026 
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⢪欽 LCMS-2050 㹁䚍㹁ꆀⴔ區⻊䊨勞俱⚥䫒孻⻊⵫ 
 

䶰 銳: 劥俒䒊用✫⢪欽䀙峸⽀㔋匧勍餘靶 LCMS-2050 崵㹁넞ⴔ㶩勞俱⚥䫒孻⻊⵫㔋(3-⼧✳掬㛇炻去⚋ꃑ)
㷍䧥㔋ꃫꂾ䫒孻⵫ 412S涸倰岁կLCMS-2050 涸⿬侨霃縨刿⸈皍⽀Scan 垷䒭涸⿬侨霃縨♸ PDA ⿬侨
霃縨碫⡃SIM 垷䒭涸⿬侨霃縨♸ UV 碫⡃կ⢪欽霪倰岁㹁ꆀꣳ〳鴪ⵌ 0.05 μg/mL駈㢿䎾㼆㣐㢴侨⻊䊨
勞俱⚥霪暟餘涸唬崵ず傞㼆ꅾ㢕䚍ㄤ㔐佐桧鵳遤✫罌㻋霪倰岁珘㹁䚍㥩絕卓ⲥ烁〳欽✵⻊䊨勞俱⚥
䫒孻⵫ 412S 涸㹁䚍㹁ꆀⴔ區կ 

 

Ⱒꝶ霒⽀㔋匧勍餘靶⟉  䫒孻⵫412S  ⻊䊨勞俱  
 

䪮助暵挿 
㼆✵餘ꆀ侨㣐✵ 1000 涸暟餘⣜傊腊㢿ⲥ烁㹁䚍㹁ꆀⴔ區կկ 
⢪欽 SIM 垷䒭㹁ꆀⴔ區傞⿬侨霃縨刿⸈皍⽀կ 
〳䎾㼆⻊䊨遤⚌⚥鳅넞崽䏞宐䎂䫒孻⻊⵫ゎꆀ涸唬崵կ 

 
㝕俱勞俱Ⱘ剣䧭劥⡛ծ罣ꃑ焦臱赤ծ꣈宐罣欽

瘝䖎㢴⠏挿䎛岌䎾欽✵䧮又涸欰崞⚥涸ぐ⚡倰꬗
⡎勞俱㖈䧭㘗ծ⪰㶸ㄤ⢪欽涸鵂玐⚥⠔㔔「ⵌ掚ծ
⯕ծ歏䧴⻊㷖➝餘瘝⡲欽罜罈⻊➢罜㼋荝䫒Ȿⴁ
䔂䏞ծ䫒䓎䔂䏞ծ吹Ɤ桧瘝暟椚䚍腊涸㣐䌴♴꣭㔔
姼㖈欰❡鵂玐⚥鸑䌢⠔⸈Ⰶ䫒孻⵫✮⟄佖㊤䫈ⵖ
䧴䒁綕Ⱖ罈⻊꣭鍒鵂玐կ㔔⚹䫒孻⵫涸ゎꆀ湬䱹䕧
ㆇ勞俱涸䫒孻腊⸂ず傞⡲⚹굹ㅷ䧴蚋ㅷ⺫鄳勞俱
㼆䫒孻⵫涸鴲獴很ⴀꆀ⛲剣湱䎾涸錞㹁կ䨾⟄㼆䫒

孻⵫ゎꆀ涸崵㹁剣满ꅾ銳䠑⛐կ 
㔋(3-⼧✳掬㛇炻去⚋ꃑ)㷍䧥㔋ꃫꂾ僽♧猫倝

㘗涸㝕俱⸔⵫霪暟餘♸㝕俱ծ堩脸勞俱湱㺂䚍㥩
Ⱘ剣⡛䮦封ㄤ葻㥩涸珘㹁䚍♸Ⱖ㸐鳇⸔䫒孻⵫ծ
珘㹁⵫ꂁざ⢪欽鿪ッ梡葻㥩涸㟞佪⡲欽䎛岌欽✵
翸⚋掜翸⛩掜ծ翸ꂾծ翸守⛩掜瘝ざ䧭⽼腒կ 

劥俒ꅷ欽䀙峸LCMS-2050䒊用✫⻊䊨勞俱⚥㔋
(3-⼧✳掬㛇炻去⚋ꃑ)㷍䧥㔋ꃫꂾ涸唬崵倰岁霪倰
岁珘㹁䚍㥩ծ絕卓ⲥ烁⣘湱Ⱒ灇瑕➃プ⿬罌կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸 LC-40 ♸⽀勍餘靶⟉ LCMS-2050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 

 

 

 

 

1.2 ⴔ區勵⟝ 
蒀靶勵⟝ 

蒀 靶 叙 Shim-pack Scepter C4-300 100 mm×2.1 mm I.D., 1.9 μm (P/N 227-31175-05

禹絡䱽ⵖ㐼 SCL-40  荈⸓鵳呋㐼 SIL-40C X3 

鳕 巊 岹  LC-40B XR  餘 靶 ⟉  LCMS-2050 
叙 庛 盲  CTO-40C 蒀靶䊨⡲畀 LabSolutions Ver. 5.114 
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䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽) 
崨 ⸓ 湱 A 湱-0.01mol/L 歌ꃑꜽ宐很巊ゎ0.1%歌ꃑB 湱-⛩臟 
崨 鸟 0.4 mL/min 叙 庛 50˫ 
鵳 呋 ⡤ 獤 1 µL   
峤 膴 倰 䒭 唑䏞峤膴ⴲ映崽䏞⚹ B 湱95%峤膴玐䎸錛邍1կ 

邍 1. 唑䏞峤膴玐䎸 

 
 
 
 
 
餘靶勵⟝ 

猌 㶩 彂 ESI+ 膴 很 ⵫ 庛 䏞 500˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min D L 庛 䏞 250˫ 
⸈ 掚 孞 崨 鸟 7.0 L/min 䎁 醋 孞 崨 鸟 5.0 L/min 
S I M ⿬ 侨 錛㕃 1 䪊 䲽 垷 䒭 ScanSIM 

1.3 餘靶⿬侨霃縨 
LCMS-2050 ⠏⻊✫ LabSolutions 鲱⟝⚥餘靶⿬侨涸霃縨綘鳓餘靶⿬侨」䖤刿⸈皍⽀կ佅䭯湬䱹鳕Ⰶ

⻊㷖䒭鷥䭊꨽銳涸⸈ざ猌㶩鲱⟝〳荈⸓雦皾ⴀ⸈ざた涸ⴔ㶩ꆀ皍⤑✫叅ꢓ湱Ⱒ⻊ざ暟ⴔ㶩ꆀ涸䊨⡲կ 

 
㕃 1. LabSolutions 餘靶⿬侨歲꬗ 

1.4 呋ㅷ⵸㢅椚 
吥ⲥ很巊ꂁⵖ獦》鷓ꆀ䫒孻⵫ 412S⟄獺ꅺ⵫䒗⚋ꃫ歌薅=31ꂁ縨䧭넞崽䏞涸⪰㢊巊䎇鷶

紩獺ꅺ䧭崽䏞⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1ծ5ծ10 μg/mL 涸吥ⲥ䊨⡲很巊կ 
呋ㅷ很巊ꂁⵖ獦》鷓ꆀ⻊䊨勞俱ⶨ烱䧭絈㼭㗌朐縨✵㕐䏀掔櫕ⰻ⸈Ⰶ鷓ꆀ歌薅㔐崨䲿》㔐崨

Time Module Command Value 
2.00 Pumps Pump B Conc. 100 
4.00  Pumps Pump B Conc. 100 
4.10 Pumps Pump B Conc. 950 

10.00  Controller Stop   
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傞ꢂ⚹ 4 hկⲇ⽲⸈Ⰶ䒗⚋ꃫ鵂応剒た絑偒鲮襒封ծ崽綫ծ㹁㺂荛 10 mL䖉崵կ 

2絕卓♸雭雿 

2.1 䫒孻⵫ 412S 㹁䚍ⴔ區 
䫒孻⻊⵫ 412S 涸ⴔ㶩䒭⚹ C65H124O8S4ⴔ㶩ꆀ⚹ 1160.82կ⢪欽 Scan 垷䒭ꅷ꧋蒀靶㕃㥵㕃䨾爙

412S 㖈 2.2 min 䊩〸ⴀ油կ鸑鵂㼆餘靶㕃ESI+ⴔ區〳濼1161.83 ⚹[M+H]+ 1178.83 ㄤ 1183.77 ⴔ
ⵆ⚹[M+NH4]+ㄤ[M+Na]+〳欽 SIM 垷䒭鵳遤㹁ꆀⴔ區կ 

 

 
㕃 2. 412S 絕匬䒭 

 

 

 
㕃 3. 412S 蒀靶㕃ESI+⿺餘靶㕃ESI+ 

2.2 吥ⲥ刼絁 
㼜副鶣䫒孻⵫ 412S 禹⴩吥ⲥ䊨⡲很巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁蒀靶㕃㥵㕃 4 䨾爙[M+NH4]+ㆇ

䎾䔂䏞剒넞⡲⚹㹁ꆀ猌㶩կ⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵㕃 5 䨾爙կ㖈 0.05։10 
μg/mL 絁䚍薴㔵ⰻ絁䚍倰玐⚹ Y = (1.59554e+006)X + (9626.03)湱Ⱒ禹侨 r = 0.9992ⲥ烁䏞㖈 90.6~105.2%
⛓ꢂկ 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

5.0

6.0

7.0

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

200 300 400 500 600 700 800 900 1000 1100 1200 m/z
0.00

0.25

0.50

0.75

1.00
Inten.(x100,000)

1183.77

1178.83 1268.77
105.10

887.61

1150.0 1155.0 1160.0 1165.0 1170.0 1175.0 1180.0 1185.0 1190.0 1195.0 1200.0 1205.0 1210.0 1215.0 m/z
0.00

0.25

0.50

0.75

1.00
Inten.(x100,000)

1183.77
1185.76

1178.83
1199.74

1161.83

16.9999

21.9399

412S 

㽷鿈佞㣐㕃 
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㕃 4. 412S 蒀靶㕃ESI+ 

 
㕃 5. 412S 吥ⲥ刼絁 

2.3 ꅾ㢕䚍㹊낉 
ⴔⵆ㼆 0.05 μg /mLծ0.5 μg/mL ㄤ 5 μg/mL 涸㼆撑ㅷ很巊鵶絯崵㹁 6 妃罌㻋⟉㐼礵㺙䏞կ絕卓儑

爙412S 蒀靶油⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.05%։0.19%ㄤ 0.84%։1.99%⟉㐼礵㺙䏞
葻㥩կ 

邍 2. 412S ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓(n=6) 

䎸尼 
0.05 μg /mL 0.5 μg/mL 5 μg/mL 

⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 ⥂殆傞ꢂ 油꬗獤 

1 2.270 78542 2.266 767384 2.265 7519877 
2 2.272 77096 2.271 770301 2.266 7581113 
3 2.275 77409 2.273 752339 2.264 7428250 
4 2.271 76843 2.269 754511 2.264 7429477 
5 2.278 74750 2.267 744119 2.266 7438755 
6 2.280 74759 2.273 756025 2.265 7447105 

RSD(%) 0.19 1.99 0.13 1.30 0.05 0.84 

2.4 ⸈叻㔐佐桧 
》㹊꣢呋ㅷ 9 ⼝䭽撑 1.5 姿낢鵳遤⵸㢅椚ⴔⵆ⸈Ⰶ崽䏞⚹ 2.0 μg/mLծ4.0 μg/mL 涸叻ⲥ很巊

䭽撑 1.2 ⚥涸ⴔ區勵⟝崵㹁⸈叻㔐佐桧嫦猫崽䏞䎂遤崵㹁 3 妃կ䫒孻⻊⵫ 412S 涸㔐佐桧㖈
96.80%~108.15%⛓ꢂⰨ⡤絕卓錛邍 3կ 

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

0.5

1.0

(x100,000)

1:抗抗抗412S 1178.85(+)
1:抗抗抗412S 1183.81(+)
1:抗抗抗412S 1161.83(+)

0.0 2.5 5.0 7.5 崽䏞
0.0

0.5

1.0

1.5
꬗獤(x10,000,000)
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㕃 6. 㹊꣢呋ㅷ蒀靶㕃䊩ㄤ⸈叻呋ㅷ蒀靶㕃〸  

邍 3. 412S 㔐佐桧崵霚絕卓(n=3) 

䎸尼 
呋ㅷ崽䏞 

μg/mL 

2.0 μg/mL ⸈叻 4.0 μg/mL ⸈叻 
㹊崵⧩ 

μg/mL 㔐佐桧(%) 㹊崵⧩ 
μg/mL 㔐佐桧(%) 

1 
1.609 

3.766  107.85 5.531 98.05 
2 3.772  108.15 5.506 97.43 
3 3.770  108.05 5.481 96.80 

䎂㖲⧩ 1.609 3.769  108.02 5.506  97.43 

 

3.  絕雿 
劥俒䒊用✫⢪欽䀙峸馄넞佪巊湱蒀靶⽀㔋匧勍餘靶翫欽⟉ LCMS-2050 崵㹁⻊䊨❡ㅷ⚥䫒孻⵫ 412S 涸

倰岁կ䫒孻⻊⵫ 412S 㖈 0.05 μg/mL~10 μg/mL 崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩⚂礵㺙䏞⿺♶ず崽䏞涸⸈叻㔐
佐桧㹊낉絕卓葻㥩կ霪倰岁珘㹁䚍㥩ծ絕卓ⲥ烁〳欽✵⻊䊨❡ㅷ⚥涸䫒孻⵫ 412S 涸唬崵կ 
  

2.50.3

0.0

1.0

2.0

3.0

(x100,000)1:1178.85(+)

䫒
孻
⵫
41
2S

2.50.3

0.0

2.5

5.0

7.5

(x100,000)1:1178.85(+)

䫒
孻
⵫
41
2S

㹊꣢呋ㅷ ⸈叻㔐佐呋ㅷ 
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LCMS-2050 㖈㺈匧䚍薴㔵涸 SVHC 碫暟餘唬崵⚥涸䎾欽 
 

䶰 銳劥俒⢪欽넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 㹁䚍ⴔ區✫ REACH 넞䏞Ⱒ岤暟餘SVHC幡⽀⚥
11 猫匧䚍䊵䒗鳅㣐涸暟餘կ絕卓儑爙崽䏞⚹ 5 mg/L 涸幊ざ叻ⲥ很巊⚥LogP ⧩⚹-0.66~13.08 涸 11 猫
暟餘㖈♶ず⥂殆傞ꢂ♴㖲儑爙ⴀ葻㥩油䕎⿺身併䏞S/N120ꅾ㢕鵳呋 6 ꛏⰦ⥂殆傞ꢂㄤ油꬗獤涸 RSD%
ⴔⵆ⚹ 0.044~0.319%ㄤ 0.343~6.256%⟉㐼礵㺙䏞葻㥩⡤梡✫ LCMS-2050 ⚥㢕ざ⿽猌㶩彂DUIS涸
㺈匧䚍薴㔵暵挿僽♧猫〳⟄ず傞烁㹁烯匧䚍ⵌ䔂匧䚍薴㔵ⰻ⻊ざ暟ⴔ㶩ꆀ涸椚䟝䩛媯կ 

Ⱒꝶ霒⽀㔋紩勍餘靶 SVHC 㺈匧䚍 

 

SVHC (Substance of Very High Concern)⽰넞
䏞Ⱒ岤暟餘僽䭷㼆➃碫⨴䐀ㄤ梠㞯剣⚚ꅾ⚂♶〳
鷟䕧ㆇ涸暟餘կ呏研妍湅REACH岁錞蕯❡ㅷ⚥ゎ
剣SVHC䎇⚂ゎꆀ馄鵂0.1%䗳곢ぢ♴康鵳〡㉁鵳
遤湱Ⱒ⥌䜂⠛鷻ず傞ⴀⰨ湱Ⱒ霆僈俒⟝霹僈蕯
❡ㅷ⚥ゎ剣SVHCゎꆀ馄鵂0.1%ず傞䎃ⴀ〡ꆀ馄
鵂1ょ䗳곢ぢECHA鵳遤鸑盟կ2022䎃6剢10傈妍
湅⻊㷖ㅷ盗椚㽷ECHA㼜痦27䪠1고霉雳暟餘N-
繿歌㛇⚋掜ꃀ腂紵ⰆSVHC⦫鷥暟餘幡⽀荛姼
REACH넞䏞Ⱒ岤暟餘SVHC幡⽀姻䒭㟞荛224고կ 

SVHC唬崵㖈䘯鸟烁㹁暟ㅷ⚥僽やゎ剣SVHC倰
꬗封䮦满ꅾ銳涸⡲欽䖎㢴⟱⚌鷥䭊⟄唬崵涸倰䒭
䎾㼆REACH岁錞䧴罏ꅷ餝㉁涸銳宠կ歋✵SVHC暟餘
侨ꆀ籖㢴⚂⻊ざ暟匧䚍薴㔵䎛㼆✵鿈ⴔ烯匧䚍暟

餘兜鸑ESI猌㶩彂䖃䖃♶腊䖤ⵌ䖎㥩涸絕卓罜
LCMS-2050ꅷ欽㢕ざ⿽猌㶩彂 (DUIS)〳 ず傞鵳遤
ESIㄤAPCI猌㶩⻊鷓✵ⴔ區㺈匧䚍薴㔵涸⻊ざ暟
ず傞㖈姼㛇炄副倝㟞鳇⸔⸈掚孞霃雦䲿넞⻊ざ
暟猌㶩⻊佪桧կ㼆✵齡❈ず傞ⴔ區匧䚍ㄤꬋ匧䚍暟
餘涸蚋暟唬崵䧴ざ䧭㹊낉㹔⼧ⴔ剣欽կ〫 ꨽6ⴔꛦ⽰
〳䒓映䊨⡲゗⸓鸟䏞嫱LCMS-2020荛㼱䘯3⦔⚂
絶䫡䬒⽸鳅皍⽀〳 剒㣐ꣳ䏞㖑䲿넞㹊낉㹔欰❡⸂կ 

劥俒⢪欽LCMS-2050㹁䚍ⴔ區✫11猫SVHC暟
餘㼆✵匧䚍䊵騄鳅㣐涸⻊ざ暟㖈身併䏞ծ油䕎ㄤ
ꅾ㢕䚍副㖲剣葻㥩邍梡儑衼䲿넞ⴔ區佪桧霪呩
⢾⡤梡✫LCMS-2050涸⸈掚㢕ざ猌㶩彂 (DUIS)刿
✵鷓欽涸㺈匧䚍薴㔵涸暵挿կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

禹絡䱽ⵖ㐼 SCL-40 叙 庛 盲 CTO-40C 
膴 孞 劼 DGU-405 唬 崵 㐼  SPD-40 
鳕 巊 岹 LC-40D XRゎ LPGE 餘 靶 ⟉ LCMS-2050 ⽀㔋匧勍餘靶⟉ 
荈⸓鵳呋㐼 SIL-40C XR 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114 

1.2 ⴔ區勵⟝  
蒀靶勵⟝

蒀 靶 叙 Shim-pack GIST C18 Column ( 2.1 mm I.D.×100 mm L., 2.0 μm,   
P/N: 227-30001-04䀙峸副嵳㹊낉㐼勞剣ꣳⰖ尽 

崨 ⸓ 湱 A 湱-10mM ⛩ꃑꜽ/宐B 湱-歌ꃫ 鵳呋⡤獤 5 μL 
崨 鸟 0.3 mL/min  叙 庛 40˫ 
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峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 20%傞ꢂ玐䎸錛邍 1կ 

邍 1. 傞ꢂ玐䎸 

Time(min) Module Command Value 

5.50 Pumps Pump B Conc. 98 
12.5 Pumps Pump B Conc. 98 
12.6 Pumps Pump B Conc. 20 
17.0 Controller Stop  

餘靶勵⟝ 
猌 㶩 彂 DUIS (ESI+APCI) D L 庛 䏞 200˫ 
꨺ ⻊ 孞 2.0 L/min 膴很⵫庛䏞 450˫  
䎁 醋 孞 5.0 L/min 䱹 〡 歏 ⾓ +3/ -2kV 
⸈ 掚 孞 7.0 L/min 䪊 䲽 垷 䒭 SIM(±) 

邍 2. 11 猫 SVHC 幡⽀暟餘⿬侨 

No. ⚥俒ぜ 薉俒ぜ CAS No. 㹁䚍猌㶩 m/z LogP 
1 ⨊薅♲ꃑꂇ TMA 552-30-7 -209 1.28 
2 2-䊶㛇ㅔ㇬㉆ IMDT 96-45-7 +103 -0.66 
3 2-歌孻㛇薅腂 2-Anisidine 90-04-0 +124 1.09 
4 ⴮卓紤 Congo Red 573-58-0 -651 10.79 
5 㖑⛙ꂛ Dinoseb 88-85-7 -239 3.77 
6 4,4-✳孽㛇-3,3-✳守✳薅歌掬 MOCA 1-1-14-4 +267 3.59 
7 4,4-(1,3-✳歌㛇♨㛇)✳薅ꂛ 13-DMBBP 6807-17-6 -269 4.84 
8 龇-孽㛇⩐宆歌薅 N5 97-56-3 +226 4.88 
9 Ⰼ孮⼧✳掬ꃑ PF12A 307-55-1 -613 11.31 

10 3-千蔮㛇垴腰 3-BC 15087-24-8 +241 4.10 
11 Ⰼ孮⼧㔋掬ꃑ PF14A 376-06-7 -713 13.08 

1.3 呋ㅷ⵸㢅椚倰岁 
礵㺙ꆀ》 11 猫 REACH ꣳ欽叻ⲥㅷ鷓ꆀ欽歌ꃫ很巊獺ꅺ䧭崽䏞⚹ 5 mg/L 涸幊ざ叻ⲥ很巊կ 

 

2絕卓♸雭雿 
2.1 㹁䚍ⴔ區絕卓 

鸑䌢兜鸑 ESI 彂鷓欽✵⚥넞匧䚍⻊ざ暟⡛匧䚍暟餘唬崵㔮ꦼ⻊ざ暟匧䚍薴㔵僈儑「ꣳկꅷ欽
LCMS-2050 叻ꂁ涸⿽猌㶩彂DUIS⽰ず傞鸑鵂⚙猫倰岁猌㶩⻊呋ㅷESI 歏猌鷓欽✵넞匧䚍⻊ざ暟
罜 APCI 歏猌鷓欽✵⡛ⵌ⚥瘝匧䚍⻊ざ暟կ㔔姼㸐腊㢿猌㶩⻊涸⻊ざ暟薴㔵鳅䎛⺫䭍➢⡛ⵌ넞匧䚍涸
ぐ猫⻊ざ暟կ⻊ざ暟匧䚍馊烯屘宐ⴔꂁ禹侨LogP馊㣐匧䚍鳅䔂涸暟餘䖃䖃 LogP<0կ㥵邍 2 䨾
爙11 猫 SVHC 碫暟餘涸 LogP ⧩㖈-0.66~13.08匧䚍䊵䒗鳅㣐կ鷥䭊姻ㄤ餏猌㶩 SIM 垷䒭絕卓儑爙
➢⡛ⵌ넞匧䚍涸 11 猫 SVHC 幡⽀暟餘涸 MS 蒀靶油油䕎葻㥩㥵㕃 2 䨾爙կ身併䏞絕卓㥵♴邍 3 䨾爙
S/N 㖈 121.23~1443.61կ 
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㕃 2. 11 猫 SVCH 暟餘涸 MS 蒀靶㕃崽䏞⚹ 5 mg/L 

邍 3. 身併䏞崵霚絕卓 

No. ⚥俒ぜ m/z ⥂殆傞ꢂ ꬗獤 넞䏞 S/N 
1 ⨊薅♲ꃑꂇ 209 0.683 4052876 680760 772.35 
2 2-䊶㛇ㅔ㇬㉆ 103 0.887 8318674 773031 1411.47 
3 2-歌孻㛇薅腂 124 6.123 10584736 1109993 462.39 
4 ⴮卓紤 651 7.387 344643 68942 121.23 
5 㖑⛙ꂛ 239 7.785 55542639 8089227 307.2 
6 4,4-✳孽㛇-3,3-✳守✳薅歌掬 267 8.616 41295866 7951431 1227.78 
7 4,4-(1,3-✳歌㛇♨㛇)✳薅ꂛ 269 8.967 3061148 762173 760.03 
8 龇-孽㛇⩐宆歌薅 226 9.43 65845692 8226412 1443.61 
9 Ⰼ孮⼧✳掬ꃑ 613 9.632 2594713 747210 1054.29 

10 3-千蔮㛇垴腰 241 9.866 69479047 8253717 561.53 
11 Ⰼ孮⼧㔋掬ꃑ 713 10.041 1901757 521933 856.94 

2.2 ꅾ㢕䚍絕卓 
鵶絯鵳呋 6 妃罌㻋⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵♴邍 4 䨾爙կ幊ざ叻ⲥ很巊涸⥂殆傞ꢂㄤ油

꬗獤涸湱㼆叻ⲥ⨊䊵(RSD%)ⴔⵆ㖈 0.044~0.319%ㄤ 0.343~6.256%⟉㐼礵㺙䏞葻㥩կ 
邍 4. ꅾ㢕䚍崵霚絕卓n=6 

No. ⚥俒ぜ R.T. Area No. ⚥俒ぜ R.T. Area 
1 ⨊薅♲ꃑꂇ 0.216 0.710 7 4,4-(1,3-✳歌㛇♨㛇)

✳薅ꂛ 
0.053 2.288 

2 2-䊶㛇ㅔ㇬㉆ 0.319 1.668 8 龇-孽㛇⩐宆歌薅 0.116 4.749 
3 2-歌孻㛇薅腂 0.151 0.343 9 Ⰼ孮⼧✳掬ꃑ 0.044 2.509 
4 ⴮卓紤 0.084 3.895 10 3-千蔮㛇垴腰 0.138 3.157 
5 㖑⛙ꂛ 0.122 0.805 11 Ⰼ孮⼧㔋掬ꃑ 0.105 3.447 
6 4,4-✳孽㛇-3,3-✳

守✳薅歌掬 
0.053 6.256     
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3絕雿 
넞佪巊湱蒀靶餘靶翫欽⟉ LCMS-2050 叻ꂁ✫⿽猌㶩彂DUIS〳ず傞鵳遤 ESI ♸ APCI姻猌㶩♸餏

猌㶩垷䒭ⴔ區♶꨽銳鵳遤猌㶩⻊倰䒭ⴗ矿㖈♧妃鵳呋⚥⽰〳㼆➢烯匧䚍ⵌ䔂匧䚍薴㔵ⰻ⻊ざ暟ず傞ⴔ
區ⴔ區佪桧儑衼䲿넞ず傞ꅷ欽鳇⸔⸈掚孞霃雦㖈⥂霆身併䏞涸ず傞➠〳鵳遤넞〳ꬑㄤ〳ꅾ梡䚍涸ⴔ
區կ劥俒⟄ 11 猫㺈匧䚍薴㔵涸 SVHC 暟餘⚹⢾➝絏✫ DUIS 彂〳⟄ず傞ⴔ區刿㣐匧䚍薴㔵涸⻊ざ暟勻䲿
넞㹊낉㹔涸佪桧⚂僒✵絶䫡僽ず傞ⴔ區匧䚍䊵䒗鳅㣐涸㢴絆ⴔ暟餘涸椚䟝䩛媯կ 

 
 
 

 
 



分析测试仪器客服热线电话: 800-810-0439
400-650-0439

604-8511 京都市中京区西ノ京桑原町1
电话：81(75)823-1111       传真：81(75)811-3188
URL : http://www.shimadzu.com

本产品资料所宣传的内容，以本版本为准，资料中的试验数据
除注明外均为本公司的试验数据。本资料所有信息仅供参考，
如有变动恕不另行通知。

本书中所记载的公司名称、产品服务名称及商标均为株式会社岛津制作所的
注册商标或商标。本书中有未标明 TM 标志和 ® 标志之处。
本书中所使用的其他公司的商号、商标的所有权非株式会社岛津制作所所有。

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

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

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

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

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

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

北京

沈阳

西安

乌鲁木齐

郑州

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

邮政编码： 210005
电话： (025)8689-0258

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

成都

南京

重庆

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

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

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

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

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

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

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

广州

昆明

深圳

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

长沙

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

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




