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1.2 ⟉㐼➝絏 
Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡僽㛇✵ Nexera LC-40 禹⴩巊湱蒀靶鸑鵂杝暵涸荈⸓鵳呋㐼

⿽鵳呋〡霃雦〳㹊梡》呋たⴔⵆ岤Ⰶ⚙⚡杝用崨騟⚥ず傞鵘遤⚙⚡ⴔ區鵂玐㣐㣐䲿넞✫ⴔ區
佪桧ㄤ⟉㐼䫏餴ⵄ欽桧կ 

 

㕃 1 Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡 

⟉㐼ꂁ縨 

⿽鵳呋禹絡涸䊨⡲垷䒭湱䔲✵⚙㤛杝用涸巊湱蒀靶⟉告僽炽⟝ꂁ縨湱嫱⚙㤛巊湱蒜溁♧〵 
CBM-40ծ♧〵 SIL-40C XRծ♧〵 CTO-40C⟄⿺♧㤛 Labsolutions 鲱⟝կ霪禹絡〳㹊梡♧纸㢴欽
傁〳⟄⡲⚹⿽鵳呋禹絡鵘遤⿶〳⟄鷥䭊䌢錞巊湱禹絡勻⢪欽偽곢佖⸓炽⟝盗騟կ 

 
㕃 2 Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡涸䊨⡲⾲椚㕃 

 Ⱘ⡤涸⟉㐼炽⟝ꂁ縨㥵♴ 

常规液相系统（2 台） 

相当 
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 SIL-40 荈⸓鵳呋㐼ꅷ欽⿽鵳呋〡霃雦〳⟄ず傞鵳呋ⴔ區կ 

 

鲱⟝霃縨 
霪禹絡〫꨽⢪欽♧⚡ Labsolutions 鲱⟝⽰〳鵳遤⚙勵崨騟涸倰岁綘鳓⟄⿺侨研ꅷ꧋կ 

1> ⚙⚡崨騟涸唑䏞玐䎸霃㹁 
崨騟 1 僽㔋⯋禹絡鵘遤痦♧絆倰岁崨騟 2 僽✳⯋禹絡鵘遤痦✳絆倰岁կ 

 

进样口 1 鵳呋〡 2 

进样口 1 

进样口 2 

自动进样器双进样口 

流路 1 
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㕃 3 ⿽鵳呋巊湱蒀靶涸唑䏞霃縨歲꬗ 

2> 荈⸓鵳呋㐼涸⿽鵳〡♸䪠㢅椚邍霃縨 

 
 

 
㕃 4 ⿽鵳呋巊湱蒀靶䊨⡲畀⚥荈⸓鵳呋㐼♸䪠㢅椚涸霃縨 

 
  

进样口 1 进样口 2 

流路 2 
 

进样口 1 

进样口 2 
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1.3 ⟉㐼暵挿 
暵挿♧⦔鸟넞鸑ծ佪桧䲿⼮ 

䎂遤⿽崨騟ծ⿽鵳呋〡霃雦湱䔲✵⚙〵杝用巊湱禹絡ず傞鵘遤㣐㣐䲿⼮ⴔ區佪桧կ 
 

 
暵挿✳♧劼㢴欽ծ荈歋ⴗ䰃 

 ⚙⚡杝用巊湱崨騟傁〳⟄ず傞⢪欽⛲〳⟄⽀杝⢪欽 
 〳荈歋鷥䭊㔋⯋䧴✳⯋禹絡 嫱㥵㔋⯋禹絡+✳⯋禹絡ծ⿽㔋⯋禹絡ծ⿽✳⯋禹絡 
 〳荈歋䵨ꂁ唬崵㐼嫱㥵PDA+PDAծPDA+UVծPDA+ELSD 瘝䵨ꂁ 

 
暵挿♲兰腊⚺䱽ծ礵抳㸛䫡 

㛇✵ Nexera LC-40 禹⴩巊湱⠏䒗涸炽⟝䚍腊ぐ㣐礵⾝㸛䫡兰腊鍒區㢕勇巊湱侨研կ 
 LC-40 禹⴩鳕巊岹Ⱘ剣馄넞涸崨鸟礵㺙䏞 
 SIL-40 荈⸓鵳呋㐼腊㢿㹊梡馄⡛涸❜⿸寓厩 
 SPD-M40A 唬崵㐼⢪欽✫♲ꅾ䱽庛䪮助⢪䖤⟉㐼Ⱘ剣ⴀ蒀涸珘㹁䚍կ 
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暵挿㔋佅䭯兰腊ⴔ區⸆腊 

 i-PDeA II 兰腊䂽鍒⽷獤⸆腊 
兰腊油鍒⽷獤⸆腊i-PDeA II割➑腊㼆蒀靶叙劢模Ⰼⴔ猌涸油鵳遤㹁䚍㹁ꆀ鵮〳欽✵烁㼆

韌油涸紱䏞կ鸑鵂皍⽀㖑霃㹁 Labsolutions ⚥涸傞ꢂㄤ岚Ɤ⿬侨勻㹊梡蒀靶油ⴔ猌կ 

 

 i-PeakFinder 兰腊䂽獤ⴔ⸆腊 

㖈㐾갉鳅넞涸蒀靶㕃⚥i-PeakFinder ⛲〳⟄
荈⸓霋ⵆ蒀靶油䎇罌贊㛇絁怓獴瘝㔔稇蜦䖤涸刿
넞獤ⴔ礵䏞կ鸑鵂靈侮 i-PeakFinder 涸⿬侨⢾㥵
油⧩唬崵ꢖ⧩瘝ⴭ〳唬ⴀ刿⡛䔂䏞涸蒀靶油կ 

Ⱏ崨ⴀ涸ⴔⶶ鸑鵂䩛⸓霃縨Ⱏ崨ⴀ油涸㛇絁僽ꬋ
䌢署傞涸䎇⚂割ず涸⛴䟗䧴銳宠〳腊⠔䖤ⵌ割ず
涸絕卓鸑鵂靈侮 i-PeakFinder 涸⿬侨〳 㖈割ず
䞔ⲃ♴蜦䖤絕卓♧荝涸㛇絁կ 

 

 i-DReC 兰腊⸓䙖ꆀ玐䪈㾝⸆腊 

i-DReC 僽♧猫〳⟄儑衼㖑的㾝絁䚍薴㔵涸
倝ⴔ區倰岁Ⱖ〳⟄㖈割獺ꅺ넞崽䏞⻊ざ暟涸
涸䞔ⲃ鵳遤ⴔ區䎇烁⥂姻烁涸吥ⲥ刼絁կ 

 

鸑䌢偽岁ⴔ猌涸蒀靶油 i-PDeA II 〳霋ⵆⴀ⚙⚡杝用涸蒀靶油 㛇✵ i-PDeA II 涸⯕靶ⴔ區 

肕油涸荈⸓獤ⴔ 

㼭油唬ⴀ 
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1.4 䎾欽곭㚖 
㛇✵ Nexera LC-40 禹⴩巊湱蒀靶禹絡䵨䒊涸⿽鵳呋巊湱ⴔ區禹絡Ⱘ剣⿽鵳呋〡霃雦ծ䎂遤⿽

崨騟ծ鳕巊岹♸唬崵㐼涸荈歋䵨ꂁ瘝⠏⸷剣佪䲿⼮ⴔ區佪桧蒜溁傞ꢂկ〳䎾欽✵⟄♴곭㚖 
 ⻊㥿ㅷⴔ區ⴔ區⻊㥿ㅷ⚥厩〄⵫ծ꣈儮⵫瘝ꣳ欽ծⲥ欽䧭ⴔ䧴⻊㥿ㅷ⾲俱Ⱘ剣繠涯⸆佪涸

䧭ⴔկ霪碫絆ⴔⴔ區⿬罌岁錞錞㹁꨽ⴔ⚙絆崵霚霪⟉㐼〳㹊梡⚙絆ず傞ⴔ區կ 
 ⚥蚋ꂁ倰곾磜ⴔ區ⴔ區⚥蚋ꂁ倰곾磜⚥涸䭷叻䧭ⴔծ暵䖄靶㕃瘝霪碫呋ㅷⴔ區⻊ざ暟匧䚍

䊵ⵆ鳅㣐⢪欽霪禹絡〳⟄ꅷ欽⿽蒀靶叙ծ⿽唬崵㐼ず傞ⴔ區կ 
 ⻊蚋ⴔ區ⴔ區⾲俱蚋⚥⚺䧭ⴔ紱䏞ծ剣Ⱒ暟餘ゎꆀ瘝霪碫呋ㅷ崽䏞䊵䒗鳅㣐⦶⸔霪禹絡

〳⟄㹊梡割ず崽䏞ծ割ず鵳呋⡤獤涸ず傞ⴔ區կ 
 굹ㅷⴔ區ⴔ區굹ㅷ⚥蠒Ⱞ䧭ⴔծ굹ㅷ䊨⚌〄ꃋ❡暟涸唬崵瘝굹ㅷⴔ區嶍⿺⻊ざ暟匧䚍㣐ծ

㢴絆ⴔⴔ區瘝䞔兞〳⦶⸔霪禹絡⿽崨騟ծ⿽唬崵㐼瘝⠏⸷㹊梡ず傞ⴔ區կ 
ꤑ✫䎾欽✵⟄♳곭㚖㼆✵岁錞錞㹁꨽鵳遤ⴔ絆崵霚ㄤ湡叻⻊ざ暟䊵䒗鳅㣐涸㢴絆ⴔⴔ區瘝䎾

欽㖞兞⿽鵳呋巊湱ⴔ區禹絡㖲剣♧㹁⠏⸷կ 
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痦 2 畎 ⿽鵳呋巊湱ⴔ區禹絡䎾欽倰呩 

2.1 ⻊㥿ㅷ遤⚌涸䎾欽 

 
⻊㥿ㅷ僽䭷⟄嶃亭ծ㌂峞䧴罏Ⱖ➭碫⡃涸倰岁侔䋒✵➃⡤邍꬗⟣⡦鿈⡙淼肌ծ嬁〄ծ䭷

歌ծ〡㇛瘝⟄鴪ⵌ幡峇ծ䫡肌ծ繠㺂ㄤ⥝껑湡涸涸傈欽⻊㷖䊨⚌❡ㅷկꥥ满➃⼜欰崞宐䎂涸䲿
넞⻊㥿ㅷ姻」䖤馊勻馊兜⿺罜㕂㹻㼆⻊㥿ㅷⲥⰆ꡶地涸鷶幯䲿넞կ鵛䎃勻㕂㹻蚋港㽷割倗
䲀ⴀ倝涸岁錞♸叻ⲥ勻模㊤⻊㥿ㅷ唬낉唬崵⡤禹կⰦ⚥շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո⡲⚹遤⚌唬崵
叻ⲥ僽⻊㥿ㅷ港盗⡤禹涸ꅾ銳絆䧭鿈ⴔկ罜㖈湡⵸㹊倶涸շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո2015 䎃⚥
嶍⿺巊湱唬崵고湡⽑䚪고湡涸 50%⟄♳㔔姼넞佪巊湱蒀靶⟉僽霪遤⚌⚺銳唬崵⟉㐼կ䀙峸倝䲀
ⴀ LC-40 ⿽鵳呋巊湱ⴔ區禹絡Ⱘ剣⚙⚡杝用崨騟傁〳⟄⡲⚹⽀杝♧㤛䌢錞巊湱欽⿶〳⟄䔲⚙
㤛巊湱⢪欽䎂遤鵘遤⚙⚡고湡剒瑲ⴀ涸暵挿僽割佖」岁錞錞㹁巊湱倰岁涸ず傞蒜溁鵛♧⼱
涸ⴔ區傞ꢂ䲿넞ⴔ區佪桧㼆✵僒꣭鍒涸湡叻⻊ざ暟Ⲹ㼱ⴔ區傞ꢂ〳⟄剣佪㖑Ⲹ㼱呋ㅷ涸꣭
鍒կ嫱㥵䊶㛇⛩ꃑ瘝 8 猫絆ⴔ銳宠 24 㼭傞模䧭唬崵կ㔔姼㼆✵僒꣭鍒⚂ⴔ區傞ꢂ鳅Ɤ涸呋
ㅷⴔ區㽍Ⱖ僽ず♧⚡唬崵고湡꨽銳⢪欽⚙⚡倰岁ㄤ⚙⚡鵳呋〡涸䞔ⲃ♴霪禹絡Ⱘ剣瑲ⴀ涸⠏
⸷鷓欽✵⻊㥿ㅷ涸唬崵ⴔ區կ劥畎➝絏✫⿽鵳呋巊湱ⴔ區禹絡㖈⻊㥿ㅷ唬崵ⴔ區⚥涸䎾欽⣘
⻊㥿ㅷ遤⚌➢⚌➃プ⿬罌կ 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո⚥錞㹁鿈ⴔ고湡鷓欽✵霪禹絡 

No. շ錞薴ո고湡 LC 岁 㢅椚た呋ㅷ㶸⪰ 
1 㼆薅✳腂瘝 32 猫⾲俱 LC+PDA: ⴔ⚙絆ծ割ず崨⸓湱ծ割ず唑䏞 48 㼭傞ⰻ 
2 3-❇蔮㛇垴腰瘝 22 猫⾲俱 LC+PDA: ⴔ⚙絆ծ割ず崨⸓湱ծ割ず唑䏞 -- 
3 䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱 LC+PDA: ⴔ⚙絆ծ割ず崨⸓湱ծ割ず唑䏞 -- 
4 䊶㛇⛩ꃑ瘝 8 猫⾲俱 LC+PDA: ⴔ⚙絆ծ湱ず崨⸓湱ծ割ず唑䏞 24 㼭傞ⰻ 
5 2-孽㛇-4-繿⛩孽㛇蘛껺ꄍ炻ꃑ渮瘝 15 猫 LC+PDA: ⴔ⚙絆ծ湱ず崨⸓湱ծ割ず唑䏞 48 㼭傞ⰻ 

6 
歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡絆ⴔ 
ぼ炻ꓭꝔ瘝 18 ⚡絆ⴔ 

LC+PDA: ⚙⚡고湡ず碫絆ⴔ〳⟄ず傞⨞ -- 

7 CI 10020 瘝 11 猫⾲俱ծCI 11920 瘝 13 猫⾲俱 LC+PDA: ⚙⚡고湡ず碫絆ⴔ〳⟄ず傞⨞ 6 㼭傞ⰻ 
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⻊㥿ㅷ⚥㼆薅✳腂瘝 32 猫厩〄⵫涸崵㹁 

䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁㼆薅✳腂瘝 32 猫厩〄⵫ゎꆀ涸倰岁կ32
猫厩〄⵫絆ⴔ 10-400 m/L 崽䏞薴㔵ⰻⰦ湱Ⱒ禹侨㣐✵ 0.999ぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈
91.0%~113.6%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥32 猫絆ⴔ涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ
⨊䊵ⴔⵆ㖈 0.012~0.17%ㄤ 0.039~2.88%⛓ꢂ⟉㐼礵㺙䏞葻㥩䎇㼆㹊꣢呋ㅷ鵳遤ⴔ區կ⿽鵳呋
巊湱ⴔ區禹絡〳⟄㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷⴔ區䘯鸟腊忘駈㕂㹻蚋港㽷2021 䎃痦 17
〿鸑デ〄䋒涸շ⻊㥿ㅷ⚥㼆薅✳腂瘝 32 猫厩〄⵫涸唬崵倰岁ո⚥巊湱倰岁涸唬崵꨽宠կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  厩〄⵫  㼆薅✳腂   

䪮助暵挿 
 ⿽崨騟霃雦〳ず傞ⴔ區⚙絆呋ㅷ忘駈叻ⲥ錞㹁蒜溁傞ꢂⲸ㼱呋ㅷ꣭鍒կ 
 ⿽崨騟ぐ荈杝用鵘遤〳䎾㼆割ず巊湱禹絡㔋⯋禹絡+✳⯋禹絡ꂁ縨ⴔ區꨽宠կ 

 
厩〄⵫僽絛㣢〄厩蒀涸♧猫⻊㥿ㅷ兜麑

ゎ剣㼆薅✳腂碫暟餘鵯僽厩〄⵫⚥䗳곢欽ⵌ涸
♧猫满蒀⵫կ鵯碫⻊ざ暟僽շ⻊㥿ㅷ㸝Ⰼ䪮助錞
薴2015䎃晜ո⚥錞㹁ⲥ欽絆ⴔず傞鵮剣❈
暟餘㥵孲ꃴ僽錞㹁割⯈雽幑⸈涸㾩✵厩〄⵫
涸犜欽暟餘կ㔔姼㖈厩〄⵫瘝⻊㥿ㅷ涸湱Ⱒ盗椚
⚥꨽銳剣ざ鷓涸唬崵倰岁勻鵳遤港䱽կ 
    2021 䎃 3 剢 2 傈㕂㹻蚋港㽷〄䋒鸑デ
2021 䎃 痦 17 〿Ⱆ䋒✫剒倝⥝雧涸շ⻊㥿

ㅷ⚥㼆薅✳腂瘝 32 猫絆ⴔ唬낉倰岁ո姼妃⥝
雧㟞⸈✫♧猫巊湱蒀靶岁ㄤ巊餘烁霆倰岁䎇
㼜唬崵倰岁紵Ⰶշ⻊㥿ㅷ㸝Ⰼ䪮助錞薴2015 䎃
晜ոկ 

劥俒⿬罌շ⻊㥿ㅷ⚥㼆薅✳腂瘝32猫厩〄⵫
涸唬崵倰岁ո⚥⿬罌蒀靶勵⟝2ꅷ欽䀙峸⿽
鵳呋巊湱ⴔ區禹絡䒊用崵㹁⻊㥿ㅷ⚥32猫厩〄
絆ⴔ涸巊湱ⴔ區倰岁կ

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸 LC-40 ⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨⚹ 

鳕  巊  岹 LC-40B XR崨騟 2 
LC-40D XRLPGE崨騟 1 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.97 
叙  庛  盲 CTO-40C   

1.2 ⿽鵳呋禹絡涸䎾欽⠏⸷ 
  1> 䊨⡲佪桧䲿⼮կ㖈劥呩⢾⚥呏研叻ⲥ錞㹁 32 猫厩〄⵫涸崵㹁꨽⚙ꛏ鵳呋勻模䧭⚙絆⻊ざ
暟涸崵霚痦♧絆 55 min+痦✳絆 50 min⚙ꛏ⣘꨽ 105minꅷ欽霪禹絡た⚙ꛏ鵳呋ず傞鵳遤
䚪欽傞 55 min署傞꣭⡛♧⦔〳剣佪䲿⼮䊨⡲佪桧կ 

2> 㢴呋⻊禹絡ꂁ縨劥呩⢾⚥痦♧絆ꅷ欽 3 騟崨⸓湱ⴔ區炽⟝ꂁ縨僽㔋⯋巊湱禹絡痦✳絆
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ꅷ欽 2 騟崨⸓湱ⴔ區炽⟝ꂁ縨〳鷥✳⯋巊湱禹絡罜⿽鵳呋禹絡⚙勵蒀靶崨騟ꂁ縨〳鷥䭊㔋⯋+✳
⯋禹絡涸ꂁ縨կ 

3> 剣佪Ⲹ㼱呋ㅷ꣭鍒կ厩〄⵫呋ㅷ僒꣭鍒叻ⲥ錞㹁呋ㅷ㢅椚た꨽ 48 㼭傞ⰻ模䧭崵霚ⴔ區
傞ꢂ涸Ⲹ⼱剣佪Ⲹ㼱呋ㅷ꣭鍒կ 

㔔姼㼆僒꣭鍒ծⴔ區傞ꢂꟋ涸呋ㅷⴔ區㽍Ⱖ僽ず♧⚡唬崵고湡꨽銳⚙⚡倰岁⚙ꛏ鵳呋涸⢪欽
㖞兞霪禹絡⠏⸷瑲ⴀկ 

1.3 ⴔ區勵⟝  
崨騟 1痦♧絆G1崵㹁 20 猫厩〄⵫涸蒀靶勵⟝ 

蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱  A 20mM 熧ꃑ孲✳꜅pH7.5  B 歌ꃫ  C ⛩臟 
崨       鸟 1 mL/min 叙    庛 25˫ 
鵳 呋 ⡤ 獤 5 µL  岚    Ɤ 280 nm 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍1կ 

邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) C(%) 
0 97 1 2 

15 97 1 2 
22 90 5 5 
35 50 10 40 
50 50 10 40 

50.1 97 1 2 
55 97 1 2 

崨騟 2痦✳絆 (G2) 崵霚 12 猫厩〄⵫涸蒀靶勵⟝ 
蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  

P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 
崨  ⸓  湱  A 20mM 熧ꃑ孲✳꜅pH7.5  B 歌ꃫ 
崨       鸟 1 mL/min 叙    庛 25˫ 
鵳 呋 ⡤ 獤 5 µL  岚    Ɤ 280 nm 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍2կ 

邍 2 痦✳絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 92 8 
8 92 8 

35 50 50 
45 50 50 

45.1 92 8 
55 92 8 
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1.4 幊ざ叻ⲥ很巊ꂁ縨 
叻ⲥ⪰㢊很巊ⲥ烁獦》ぐ厩俱㼆撑ㅷ 0.1g礵烁ⵌ 0.0001gⴔⵆ縨 10 mL 㺂ꆀ櫕⚥⟄ 2 

g/L ❇炻ꃑ孲ꛧ宐很巊ㄤ偽宐⛩ꃫ1+1涸幊ざ很巊很鍒䎇㹁㺂荛 10 mLⵖ䧭崽䏞紨⚹ 10 g/L 涸
ぐ厩俱叻ⲥ⪰㢊很巊կ 

叻ⲥ䊨⡲很巊》叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥⢪欽偽宐⛩ꃫ獺ꅺꂁⵖ䧭崽䏞⚹ 10ծ
25ծ50ծ100ծ250 ㄤ 400 mg/L 涸叻ⲥ䊨⡲很巊կ梡欽梡ꂁկ 

1.5 呋ㅷ⵸㢅椚倰岁 
ⲥ烁獦》呋ㅷ 0.5 g礵烁ⵌ 0.0001g✵ 10 mL Ⱘ㝱嫱蒀盗⚥⸈偽宐⛩ꃫ/宐(1:1)涸幊ざ很巊

荛 10 mL嶴偒 1minⱺ嵮馄㡮䲿》 15 minկ㥵⚹崻崴很巊〳》鷓ꆀ猌䗱5000 rpm5 min
》♳幡巊絑 0.45 µm 䗎㶰応芘鵂応応巊⡲⚹䖉崵很巊䎇✵ 48 㼭傞ⰻ模䧭唬崵կ 

2絕卓♸雭雿 
2.1 叻ⲥ很巊蒀靶㕃 

幊ざ叻ⲥ很巊500 μg/mL涸蒀靶㕃㕃1-2䨾爙կ 

 
㕃 1 叻ⲥㅷ很巊蒀靶㕃400 μg/mL痦♧絆 

 212-孽㛇-3-繿㛇ぼ㊋1p-薅✳腂2p-孽㛇薅ꂛ252,6-✳孽㛇ぼ㊋3歌薅-2,5-✳腂炻ꃑ渮182,4-✳孽㛇薅孻㛇⛩ꃫ HCl
4m-孽㛇薅ꂛ 204-孽㛇-m-歌ꂛ8ꢂ薅✳ꂛ62-守-p-薅✳腂炻ꃑ渮22N,N-⿽(2-繿⛩㛇)-p-薅✳腂炻ꃑ渮122-歌㛇ꨭ椫
鳟92-炦㛇-p-薅✳腂14薅㛇歌㛇ぼ㇬㉆ꂼ114-孽㛇-2-繿㛇歌薅164-孽㛇-3-炦㛇薅ꂛ 284-守ꨭ椫鳟276-繿㛇゜㆕31
1,5-蟼✳ꂛ321-蟼ꂛ 

 
㕃 2 叻ⲥㅷ很巊蒀靶㕃400 μg/mL痦✳絆 

(17m-薅✳腂19孲ꃴ5o-薅✳腂7o-孽㛇薅ꂛ23p-歌㛇孽㛇薅ꂛ炻ꃑ渮244-炦㛇-o-薅✳腂10歌薅-3,4-✳腂
136-孽㛇-m-歌ꂛ292,7-蟼✳ꂛ26N,N-✳⛩㛇-p-薅✳腂炻ꃑ渮15N,N-✳⛩㛇歌薅-2,5-✳腂 HCl30N-薅㛇-p-薅✳腂) 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 min
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2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.2⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁鿈ⴔ⻊ざ暟絕卓㥵㕃6䨾爙կ㖈10 ~ 400 mg/L崽䏞薴㔵ⰻⰨ剣鳅㥩涸絁
䚍Ⱒ禹絁䚍湱Ⱒ禹侨0.999Ⱘ⡤絕卓錛邍3կ 

     

      
㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 

邍 3 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 吥ⲥ刼絁 湱Ⱒ禹侨 r ⲥ烁䏞(%) 唬ⴀꣳ(µg/kg) 
1 p-薅✳腂 Y = (2286.21)X + (6257.97) 0.9998 97.1~103.3 23.2 

2 p-孽㛇薅ꂛ Y = (3008.03)X + (-9180.41) 0.9992 91.2~111.4 19.8 

3 歌薅-2,5-✳腂炻ꃑ渮 Y = (1464.55)X + (8844.79) 0.9998 93.5~104.7 30.4 

4 m-孽㛇薅ꂛ Y = (5393.70)X + (-9234.72) 0.9996 93.8~107.0 12.6 

5 o-薅✳腂 Y = (5568.37)X + (-5105.54) 0.9999 98.6~103.1 4.4 

6 2-守-p-薅✳腂炻ꃑ渮 Y = (1072.01)X + (5984.37) 0.9998 95.5~106.0 43 

7 o-孽㛇薅ꂛ Y = (6858.88)X + (-7767.02) 0.9999 98.7~103.1 3.6 

8 ꢂ薅✳ꂛ Y = (3081.84)X + (-4109.06) 0.9993 91.0~109.4 26.4 

9 2-炦㛇-p-薅✳腂 Y = (9240.64)X + (-13747.0) 0.9990 93.0~108.3 7.6 

10 歌薅-3,4-✳腂 Y = (3842.33)X + (-4183.93) 0.9999 98.2~103.0 6.6 

11 4-孽㛇-2-繿㛇歌薅 Y = (4493.80)X + (-1063.18) 0.9998 95.4~103.2 6.2 

12 2-歌㛇ꨭ椫鳟 Y = (764.315)X + (-1047.33) 0.9996 94.6~107.3 85.8 

13 6-孽㛇-m-歌ꂛ Y = (4537.99)X + (-4619.14) 0.9999 98.6~102.9 5.6 

14 薅㛇歌㛇ぼ㇬㉆ꂼ Y = (5598.30)X + (-9670.34) 0.9998 94.7~105.2 11.4 

15 N,N-✳⛩㛇歌薅-2,5-✳腂 HCl Y = (2625.35)X + (-10114.5) 0.9995 93.2~111.4 15.8 

16 4-孽㛇-3-炦㛇薅ꂛ Y = (8519.87)X + (-10445.9) 0.9996 93.4~107.4 3.4 

17 m-薅✳腂 Y = (3294.13)X + (-6766.67) 0.9998 97.2~105.8 7.6 

18 2,4-✳孽㛇薅孻㛇⛩ꃫ HCl Y = (3004.17)X + (-12197.9) 0.9995 91.8~109.6 40.4 

19 孲ꃴ Y = (5127.96)X + (-6359.88) 0.9999 98.5~103.3 4.8 

20 4-孽㛇-m-歌ꂛ Y = (3012.78)X + (-4161.02) 0.9998 95.0~104.4 24.4 

21 2-孽㛇-3-繿㛇ぼ㊋ Y = (4067.63)X + (-17881.2) 0.9995 92.8~113.6 12.6 

22 
N,N-⿽(2-繿⛩㛇)-p-薅✳腂炻

ꃑ渮 
Y = (1791.25)X + (-3055.88) 0.9998 94.5~103.9 43.2 

0 100 200 300 浓浓
0

250000
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750000
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1250000
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1p-薅✳腂 82,4-✳孽㛇薅
孻㛇⛩ꃫ HCl 

321-蟼ꂛ 

17m-薅✳腂 244-炦㛇-o-薅✳腂 19孲ꃴ 
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23 p-歌㛇孽㛇薅ꂛ炻ꃑ渮 Y = (1513.74)X + (1315.50) 0.9997 92.3~104.9 12.4 

24 4-炦㛇-o-薅✳腂 Y = (9171.01)X + (-6435.17) 0.9999 98.9~102.1 2.6 

25 2,6-✳孽㛇ぼ㊋ Y = (5649.45)X + (-14363.1) 0.9995 92.7~108.8 10.2 

26 N,N-✳⛩㛇-p-薅✳腂炻ꃑ渮 Y = (1923.78)X + (-3246.33) 0.9999 98.5~104.5 15.8 

27 6-繿㛇゜㆕ Y = (6735.51)X + (-4262.91) 0.9997 94.5~105.5 3.4 

28 4-守ꨭ椫鳟 Y = (4426.69)X + (-5052.74) 0.9996 93.7~107.1 5.6 

29 2,7-蟼✳ꂛ Y = (5992.52)X + (-1310.92) 0.9999 99.3~100.7 3.4 

30 N-薅㛇-p-薅✳腂 Y = (21936.2)X + (-15984.6) 0.9999 99.3~102.0 1.4 

31 1,5-蟼✳ꂛ Y = (7911.10)X + (-8755.74) 0.9996 94.0~106.8 3.2 

32 1-蟼ꂛ Y = (7170.95)X + (-10225.3) 0.9995 93.7~107.5 6.4 

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

卓㥵邍 4 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.012~0.42%ㄤ 0.039~3.99%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=6 

No. ぜ獦 
RSD%10 mg/L RSD%50 mg/L RSD%250 mg/L 

R.T. Area R.T. Area R.T. Area 
1 p-薅✳腂 0.019  0.132  0.054  0.130  0.076  0.227  
2 p-孽㛇薅ꂛ 0.065  0.318  0.025  0.119  0.072  0.189  

3 歌薅-2,5-✳腂炻ꃑ渮 0.088  1.194  0.049  0.326  0.067  0.231  
4 m-孽㛇薅ꂛ 0.074  0.757  0.024  0.669  0.039  0.653  
5 o-薅✳腂 0.106  0.904  0.153  0.319  0.151 0.415  
6 2-守-p-薅✳腂炻ꃑ渮 0.091  0.471  0.026  0.379  0.052  0.284  
7 o-孽㛇薅ꂛ 0.087  0.588  0.137  0.314  0.155  0.510  
8 ꢂ薅✳ꂛ 0.087  0.615  0.032  0.370  0.043  0.241  

9 2-炦㛇-p-薅✳腂 0.050  0.295  0.017  0.066  0.037  0.223  

10 歌薅-3,4-✳腂 0.044  1.405  0.053  0.284  0.025  0.309  
11 4-孽㛇-2-繿㛇歌薅 0.012  0.298  0.009  0.166  0.023  0.637  
12 2-歌㛇ꨭ椫鳟 0.060  1.008  0.020  0.514  0.036  0.226  
13 6-孽㛇-m-歌ꂛ 0.045  1.307  0.038  0.206  0.020  0.355  
14 薅㛇歌㛇ぼ㇬㉆ꂼ 0.024  1.077  0.020  0.261  0.021  0.262  

15 N,N-✳⛩㛇歌薅-2,5-✳腂
HCl 

0.167  2.879  0.021  0.774  0.056  0.362  

16 4-孽㛇-3-炦㛇薅ꂛ 0.011  0.039  0.008  0.100  0.022  0.394  
17 m-薅✳腂 0.326  0.894  0.422  0.154  0.367  0.300  
18 2,4-✳孽㛇薅孻㛇⛩ꃫ HCl 0.118  2.329  0.057  1.274  0.104  3.994  
19 孲ꃴ 0.172  0.753  0.162  0.308  0.178  0.439  
20 4-孽㛇-m-歌ꂛ 0.136  0.473  0.032  0.101  0.061  0.318  
21 2-孽㛇-3-繿㛇ぼ㊋ 0.052  0.596  0.072  0.405  0.068  0.488  

22 N,N-⿽(2-繿⛩㛇)-p-薅✳腂
炻ꃑ渮 

0.089  1.119  0.024  0.338  0.060  0.826  

23 p-歌㛇孽㛇薅ꂛ炻ꃑ渮 0.080  2.254  0.116  0.684  0.134  0.395  
24 4-炦㛇-o-薅✳腂 0.046  0.702  0.067  0.262  0.044  0.297  
25 2,6-✳孽㛇ぼ㊋ 0.065  0.137  0.033  0.073  0.053  0.347  

26 N,N-✳⛩㛇-p-薅✳腂炻ꃑ渮 0.154  2.031  0.019  0.685  0.029  0.296  

27 6-繿㛇゜㆕ 0.012  0.064  0.008  0.070  0.022  0.168  
28 4-守ꨭ椫鳟 0.013  0.123  0.011  0.117  0.021  0.291  
29 2,7-蟼✳ꂛ 0.030  0.817  0.018  0.283  0.029  0.284  
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30 N-薅㛇-p-薅✳腂 0.035  0.935  0.024  0.369  0.081  0.309  
31 1,5-蟼✳ꂛ 0.013  0.032  0.009  0.088  0.022  0.307  
32 1-蟼ꂛ 0.019  0.132  0.012  0.228  0.024  0.187  

2.4 呋ㅷ崵霚 
》 5 ⚡厩〄⵫呋ㅷⴔⵆⲥ烁獦ꆀ 0.5 g⿬罌 1.4 涸呋ㅷ⵸㢅椚倰岁ⵖ㢊♳纸կⰨ⡤崵霚絕

卓㥵♴邍 5կⰦ呋ㅷ蒀靶㕃㥵㕃 4կ 
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㕃 4 呋ㅷ蒀靶㕃 
邍 5 呋ㅷ崵霚絕卓 

No. ⻊ざ暟 
呋ㅷ崽䏞% 

呋ㅷ 1 呋ㅷ 2 呋ㅷ 3 呋ㅷ 4 呋ㅷ 5 
1 p-薅✳腂    0.72% 0.60% 
2 p-孽㛇薅ꂛ    0.43% 0.35% 

3 歌薅-2,5-✳腂炻ꃑ渮 0.12% 0.49%    
4 m-孽㛇薅ꂛ 0.03% 0.02%  0.22% 0.16% 
8 ꢂ薅✳ꂛ  0.07%  0.14% 0.34% 

11 4-孽㛇-2-繿㛇歌薅    0.17%  
22 N,N-⿽(2-繿⛩㛇)-p-薅✳腂炻ꃑ渮   0.75%   
28 4-守ꨭ椫鳟 0.09%     
32 1-蟼ꂛ   0.54%   

4絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用䘯鸟崵㹁㼆薅✳腂瘝 32 猫厩〄⵫ゎꆀ涸倰岁䎇罌㻋✫

絁䚍ծꅾ㢕䚍ծ㹊꣢呋ㅷ崵霚瘝〳⟄忘駈㕂㹻蚋港㽷2021 䎃 痦 17 〿鸑デ〄䋒涸շ⻊㥿ㅷ⚥
㼆薅✳腂瘝 32 猫厩〄⵫涸唬崵倰岁ո涸唬崵꨽宠կ⿽鵳呋巊湱ⴔ區禹絡〳⟄㹊梡♧妃鵳呋ず傞ⴔ區
⚙絆呋ㅷⴔ區署傞꣭⡛♧⦔꣈姺呋ㅷ꣭鍒涸〳腊〳⣘湱Ⱒ遤⚌⿬罌կ 
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⻊㥿ㅷ⚥䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱涸崵㹁 
䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁⻊㥿ㅷ⚥䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱
ゎꆀ涸倰岁կ11 猫絆ⴔ 1.0-10.0mg/L 薴㔵ⰻⰦ湱Ⱒ禹侨㣐✵ 0.997ぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈
92.4%~107.7%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥11 猫絆ⴔ涸⥂殆傞ꢂ湱ㄤ油꬗獤涸湱㼆叻
ⲥ⨊䊵ⴔⵆ㖈 0.010~0.107%ㄤ 0.077~3.137%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ⿽鵳呋巊湱ⴔ區禹絡Ⱘ剣⿽
鵳呋〡ծ杝用⿽崨騟〳㹊梡ず傞ⴔ區⚙絆呋ㅷ忘駈㕂㹻蚋港㽷 2023 䎃痦 41 〿鸑デ⚥Ⱆ䋒շ⻊
㥿ㅷ⚥䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱涸唬崵倰岁ո꨽宠կ 

Ⱒꝶ霒⿽鵳呋巊湱蒀靶⟉䫒㗁過ꃑ熧ꃑꂾ꞉ 

䪮助暵挿 
 䎂遤⿽崨騟僽杝用鵘遤〳㹊梡唑䏞ծ瘝䏞ず傞ⴔ區✽割䕧ㆇկ 
 荈⸓鵳呋㐼僽⿽鵳呋〡霃雦〳忘駈割ず⡤獤鵳呋倰䒭կ 
 

䫒㗁過ꃑ熧ꃑꂾ꞉⚹宐很䚍絶欰稇C涸遥
欰暟⡲⚹⻊㥿ㅷ⾲俱⛓♧㖈⻊㥿ㅷ⚥䎛岌⢪
欽կ䫒㗁過ꃑ熧ꃑꂾ꞉僽♧猫ꂶ孽ꃑꃍ䫈ⵖ⵫
㼆랱蒀稇⚥ꢂ⡤饰鵮⾲⡲欽〳꣖烯➢ꂶ孽ꃑ/
㢴䊼蒀稇✽」ꃍ荛랱蒀稇⚥⚡挿♳涸孻⻊Ꝇ导
䎾Ⱘ牙俤繠涯⡲欽կ鵳Ⰶ➃⡤た〳嶊ꤑ孻荈歋
㛇鵮〳⤛鵳溫淼脸⾲跗涯欰䧭➢罜鴪ⵌ⿡淿ծ
䫒邝罈⡲欽կ䫒㗁過ꃑ熧ꃑꂾ꞉溶絑䧭⚹繠涯帜

俤⻊㥿ㅷ⚥䌢欽涸幑⸈⵫կ⚹⸈䔂⻊㥿ㅷ涸港漛
盗椚䧮㕂շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո㼆⻊㥿ㅷ欽
䫒㗁過ꃑ熧ꃑꂾ꞉瘝⾲俱涸ㅷ猫ծ⢪欽薴㔵ㄤꣳ
ⵖ勵⟝鿪⨞ⴀ✫僈烁涸錞㹁կ 

劥俒⿬罌㕂㹻蚋港㽷Ⱆ䋒涸շ⻊㥿ㅷ⚥䫒㗁
過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱涸唬崵倰岁ոꅷ欽䀙
峸⿽鵳呋巊湱ⴔ區禹絡䒊用崵㹁⻊㥿ㅷ⚥䫒㗁
過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱ゎꆀ涸巊湱ⴔ區倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40D XRLPGE崨騟 1 
LC-40B XR崨騟 2 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.117 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
崨騟 1痦♧絆䫒㗁過ꃑ熧ꃑꂾ꞉瘝 10 猫 

蒀靶叙 Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨⸓湱 A-0.02mol/L 熧ꃑ✳孲꜅很巊 B ˊ歌ꃫ 
崨鸟 1.0mL/min 叙 庛 25˫ 
鵳呋⡤獤 10µL 峤膴倰䒭 唑䏞峤膴錛邍1 
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岚Ɤ 掆ꃀ腂⚹230nmծ䫒㗁過ꃑ熧ꃑꂾ꞉ծ䫒㗁過ꃑ袕祪薗ծ刼ꃑծ3-龇-⛩
㛇䫒㗁過ꃑծ歌孻㛇宐勿ꃑ꜅ծꭶ蔄ꃑ⚹250 nmծ꣚눚ꃑծ4-♨㛇ꢂ薅
✳ꂛծ薅⛩㛇ꢂ薅✳ꂛ⚹280 nm 

邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 95 5 
3 95 5 
8 60 40 

14 40 60 
18 30 70 
25 95 5 
30 95 5 

崨騟 2痦✳絆ⳕ過ꃑ 
蒀 靶 叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  

P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 
崨⸓ 湱  A-0.05mol/LKH2PO4-0.2%H3PO4很巊 B ˊ歌ꃫ 
崨 鸟 1.0mL/min 叙 庛 30˫ 
岚 Ɤ 210nm 鵳呋⡤獤 20µL 
峤膴倰䒭 瘝䏞峤膴鵘遤15 minկ 

1.3 幊ざ叻ⲥ很巊ꂁ縨 
叻ⲥ䊨⡲很巊ꆀ》溶ꂁ㥩涸幊ざ叻ⲥ⪰㢊很巊 1mLꭶ蔄ꃑ叻ⲥ很巊 2.5mL荛✵ 10mL 㺂

ꆀ櫕⚥欽紱宐獺ꅺ荛ⵠ䏞ꂁⵖ䧭崽䏞⚹ 1.0ծ2.0ծ5.0ծ10.0ծ25.0 ㄤ 50.0 μg/mL 涸叻ⲥ䊨⡲
很巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
痦♧絆獦》呋ㅷ 0.5g礵烁ⵌ 0.0001g✵ 15mL Ⱘ㝱嫱蒀盗⚥⸈歌ꃫ-宐1+1很巊荛紨

9mL嶴偒ⴔ侔馄㡮䲿》 20minⲇ⽲荛㹔庛鲮獴ⵌ 10mL 㺂ꆀ櫕⚥⸈ 5%歌ꃫ㹁㺂荛ⵠ䏞
幊⺣た鲮獴荛猌䗱盗⚥⟄ 12000r/min 涸鲮鸟猌䗱 15min》♳幡巊絑 0.22μm 応芘鵂応応巊⡲
⚹䖉崵很巊կ 

痦✳絆獦》呋ㅷ 0.5g礵烁ⵌ 0.0001g✵ 15mL Ⱘ㝱嫱蒀盗⚥⸈ 5%歌ꃫ很巊荛紨 9mL
嶴偒ⴔ侔馄㡮䲿》 10minⲇ⽲荛㹔庛鲮獴ⵌ 10mL 㺂ꆀ櫕⚥⸈ 5%歌ꃫ㹁㺂荛ⵠ䏞幊⺣た
鲮獴荛猌䗱盗⚥⟄ 12000r/min 涸鲮鸟猌䗱 10min》♳幡巊絑 0.22μm 応芘鵂応応巊⡲⚹䖉崵
很巊կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
幊ざ叻ⲥ很巊10 μg/mL涸蒀靶㕃㥵㕃1-2䨾爙⻊ざ暟綘〿ず邍3 
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㕃 1 10μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 1 

痦♧絆1.䫒㗁過ꃑ熧ꃑꂾ꞉ծ2.䫒㗁過ꃑ袕祪薗ծ3.刼ꃑծ4.掆ꃀ腂ծ5.3-龇-⛩㛇䫒㗁過ꃑծ6.歌孻㛇宐勿ꃑ꜅ծ7.꣚눚ꃑ
8.ꭶ蔄ꃑծ9.4-♨㛇ꢂ薅✳ꂛծ10.薅⛩㛇ꢂ薅✳ꂛ 

 
㕃 2 50μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 2痦✳絆11.ⳕ過ꃑ 

2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.3⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁鿈ⴔ⻊ざ暟絕卓㥵㕃3䨾爙կ㖈1.0~10.0mg/L崽䏞薴㔵ⰻⰨ剣鳅㥩涸絁
䚍Ⱒ禹絁䚍湱Ⱒ禹侨0.997Ⱘ⡤絕卓錛邍2կ 
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㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 

邍 2 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 CAS 号 絁䚍薴㔵mg/L 湱Ⱒ禹侨 r ⲥ烁䏞(%) 唬ⴀꣳ(µg/g) 

1 䫒㗁過ꃑ熧ꃑꂾ꞉ 113170-55-1 1.0~10.0 0.9998 98.6~101.6 0.05 

2 䫒㗁過ꃑ袕祪薗 129499-78-1 1.0~10.0 0.9999 98.7~101.7 0.04 

3 刼ꃑ 501-30-4 1.0~10.0 0.9997 97.8~102.5 0.06 
4 掆ꃀ腂 98-92-0 1.0~10.0 0.9999 98.8~101.2 0.04 

5 3-龇-⛩㛇䫒㗁過ꃑ 86404-04-8 1.0~10.0 0.9999 98.7~101.5 0.03 

6 歌孻㛇宐勿ꃑ꜅ 152312-71-5 1.0~10.0 0.9997 96.8~101.3 0.03 

7 ꣚눚ꃑ 1135-24-6 1.0~10.0 0.9998 97.7~101.5 0.03 

8 ꭶ蔄ꃑ 476-66-4 1.0~10.0 0.9980 92.4~107.7 0.08 
9 4-♨㛇ꢂ薅✳ꂛ 18979-61-8 1.0~10.0 0.9994 97.7~103.8 0.14 

10 薅⛩㛇ꢂ薅✳ꂛ 85-27-8 1.0~10.0 0.9980 93.2~105.9 0.50 

11 ⳕ過ꃑ 701-54-2 1.0~10.0 0.9999 93.9~104.1 1.06 

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

䚍絕卓㥵邍 3 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.010~0.107%ㄤ
0.077~3.137%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ㥵邍 3 䨾爙 
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0.0 25.0 浓浓
0.0
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2 䫒㗁過ꃑ袕祪薗 
Y=19,047.3X-301.997 
R2=0.9998070 
 r=0.9999035 

5 3-龇-⛩㛇䫒㗁過ꃑ 
Y=26,522.5X+185.126 
R2=0.9998328  
r=0.9999164 

6 歌孻㛇宐勿ꃑ꜅ 
Y=30,240.6X-2,010.27 
R2=0.9995680  
r=0.9997840 

9 4-♨㛇ꢂ薅✳ꂛ 
Y=8,139.18X-2,135.16 
R2=0.9989014 
r=0.9994505 

1 䫒㗁過ꃑ熧ꃑꂾ꞉ 
Y=13,373.4X-421.787 
R2=0.9997382  
r=0.9998691 

10 薅⛩㛇ꢂ薅✳ꂛ 
Y=5,813.48X-3,867.68 
R2=0.9960427 
r=0.9980194 
=
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邍 3 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍⿺回收率测试结果 

No. ⻊ざ暟ぜ獦 
RSD%5μg/mL RSD%25μg/mL 

⸈叻崽䏞 
50μg/g 

⸈叻崽䏞 
100μg/g 

R.T. Area R.T. Area 
唬崵⧩ 

μg/g 
㔐佐桧
% 

唬崵⧩ 
μg/g 

㔐佐桧
% 

1 䫒㗁過ꃑ熧ꃑꂾ꞉ 0.025 0.846 0.027 0.085 49.04 98.0 107.4 107.4 
2 䫒㗁過ꃑ袕祪薗 0.021 0.223 0.036 0.095 54.25 108.5 110.84 110.8 
3 刼ꃑ 0.023 1.314 0.010 0.161 52.65 105.3 109.52 109.5 
4 掆ꃀ腂 0.026 0.145 0.023 0.077 43.34 86.6 93.32 93.3 
5 3-龇-⛩㛇䫒㗁過ꃑ 0.024 0.133 0.024 0.096 50.65 101.3 109.44 109.4 
6 歌孻㛇宐勿ꃑ꜅ 0.022 0.218 0.026 0.077 51.05 102.1 108.04 108.0 
7 ꣚눚ꃑ 0.020 0.237 0.022 0.098 55.64 111.2 110.32 110.3 
8 ꭶ蔄ꃑ 0.018 3.137 0.018 1.481 45.34 90.6 86.40 86.4 
9 4-♨㛇ꢂ薅✳ꂛ 0.017 0.882 0.016 0.296 44.45 88.9 98.20 98.2 

10 薅⛩㛇ꢂ薅✳ꂛ 0.063 2.195 0.035 0.596 56.65 111.3 110.64 110.6 
11 ⳕ過ꃑ 0.085  1.039 0.053  0.155 49.05 98.0 99.32 99.3 

2.4 ⸈叻㔐佐桧崵霚 
》⻊㥿ㅷ呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀ䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⻊ざ暟⸈Ⰶ♧㹁崽䏞涸叻巊

⸈叻崽䏞㥵邍 3 䨾爙䭽撑 1.5 ⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊 3 ⼝呋ㅷկ⸈叻㔐佐桧崵
霚絕卓儑爙䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⻊ざ暟涸呋ㅷ⸈叻㔐佐桧㖈 86.6%~111.3%⛓ꢂ忘駈叻ⲥ
崵霚銳宠呋ㅷ⸈叻蒀靶㕃錛㕃 4ծ㕃 5絕卓㥵邍 3կ 
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㕃 4 呋ㅷ⸈叻蒀靶㕃100 μg/g 

痦♧絆1.䫒㗁過ꃑ熧ꃑꂾ꞉ծ2.䫒㗁過ꃑ袕祪薗ծ3.刼ꃑծ4.掆ꃀ腂ծ5.3-龇-⛩㛇䫒㗁過ꃑծ6.歌孻㛇宐勿ꃑ꜅ ծ7.꣚눚ꃑ 8.ꭶ蔄ꃑծ
9.4-♨㛇ꢂ薅✳ꂛծ10.薅⛩㛇ꢂ薅✳ꂛ 

 
㕃 5 呋ㅷ⸈叻蒀靶㕃100 μg/g痦✳絆11.ⳕ過ꃑ 

3絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用䘯鸟崵㹁䫒㗁過ꃑ熧ꃑꂾ꞉瘝 11 猫⾲俱ゎꆀ涸倰岁

䎇罌㻋✫絁䚍ծꅾ㢕䚍ծ⸈叻㔐佐桧〳⟄忘駈㕂㹻蚋港㽷〄䋒涸唬崵倰岁շ⻊㥿ㅷ⚥䫒㗁過ꃑ熧
ꃑꂾ꞉瘝 11 猫⾲俱涸唬崵倰岁ո涸唬崵꨽宠կ⿽鵳呋巊湱ⴔ區禹絡〳㹊梡ず傞ⴔ區⚙絆呋ㅷ䎇
⚂⚙絆倰岁✽割䎁䪓㖈割佖」岁錞倰岁ず傞䲿⼮ⴔ區佪桧〳⣘湱Ⱒ遤⚌⿬罌կ 
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⻊㥿ㅷ⚥歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡絆ⴔㄤぼ炻ꓭꝔ瘝 18 ⚡絆ⴔ

涸崵㹁 
䶰 銳劥俒⢪欽䀙峸 LC-40 ⿽鵳呋巊湱ⴔ區禹絡䒊用✫ず傞ⴔ區歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡絆ⴔㄤぼ
炻ꓭꝔ瘝 18 ⚡絆ⴔ⚙⚡고湡倰岁կ41 猫絆ⴔ㖈ぐ荈涸崽䏞薴㔵ⰻⰦ湱Ⱒ禹侨㣐✵ 0.999ぐ崽䏞
挿涸㔐靀ⲥ烁䏞㖈 87.9%~112.7%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥41 猫絆ⴔ涸⥂殆傞ꢂ湱
ㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.011~0.165%ㄤ 0.133~1.36%⛓ꢂ⟉㐼礵㺙䏞葻㥩⸈叻㔐佐絕
卓儑爙41 猫꣈臱⵫涸⸈叻㔐佐絕卓⚹ 91.8%~104.2%RSD ⚹ 0.31%~3.62%䎇㼆㹊꣢呋ㅷ鵳遤
ⴔ區կ霪禹絡〳⟄㹊梡♧妃ず傞ⴔ區⚙絆呋ㅷⴔ區䘯鸟腊忘駈շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո2022 䎃
䖄宠䠑錛珳4 ꣈臱⵫唬낉倰岁⚥ 4.1 ㄤ 4.2 畎蒜고湡ず傞唬崵涸꨽宠կ 

Ⱒꝶ霒LC-40⿽鵳呋巊湱ⴔ區禹絡  ꣈臱⵫  ⻊㥿ㅷ   

䪮助暵挿 
 䎂遤⿽崨騟ぐ荈杝用鵘遤♧妃ず傞ⴔ區⚙⚡割ず고湡偽䎁䪓կ  
 霪禹絡痗ざշ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո⚥꣈臱⵫唬崵 4.1 ㄤ 4.2 畎蒜涸巊湱倰岁叻ⲥ錞㹁կ 
 

⻊㥿ㅷ꣈臱⵫僽䭷⟄䫈ⵖ䗎欰暟㖈⻊㥿ㅷ
⚥涸欰Ɤㄤ籖婤⚹湡涸罜㖈⻊㥿ㅷ⚥⸈Ⰶ涸暟
餘կ䌢錛涸⻊㥿ㅷ⚥꣈臱⵫剣繿薅ꂾ碫ծ薅孻⛩
ꃫ碫ծㅔ㇬掬㛇膵碫ծ歌㛇䒗㑞㇬㉆ꂼ⽓匠ծ
薅歌ꃫ碫ծ1,2-✳⯋ꃫ碫ㄤ䋒縄岚㼷瘝կ歋✵⻊
㥿ㅷ涸⥂餘劍鸑䌢鳅Ɤ雽㢴⻊㥿ㅷ猌割䒓꣈臱
⵫暵ⵆ僽巊䙖宐㛇碫⻊㥿ㅷկ㥵卓鵂ꆀ幑⸈꣈
臱⵫〳腊絛⢪欽罏䌄勻㸝Ⰼꥧ䝖կ 

2021 䎃 3 剢㕂㹻蚋ㅷ港漛盗椚㽷〄䋒շ⻊
㥿ㅷ⚥꣈臱⵫唬낉倰岁ո2021 䎃痦 17 〿鸑デ

㼜 51 猫ⲥ欽꣈臱⵫涸唬崵倰岁紵Ⰶշ⻊㥿ㅷ
㸝Ⰼ䪮助錞薴ոկ㖈շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո
2022 䎃䖄宠䠑錛珳⚥꣈臱⵫唬崵倰岁ⴔ
4.1~4.7 ♫⚡畎蒜Ⱖ⚥4.1 僽歌㛇䒗㑞㇬㉆
ꂼ瘝 23 ⚡絆ⴔծ4.2 僽ぼ炻ꓭꝔ瘝 18 ⚡絆
ⴔ⺫ゎ 41 猫䌢唬涸꣈臱⵫կ 

劥俒⿬罌շ⻊㥿ㅷ⚥꣈臱⵫唬낉倰岁ո⚥4.1
ㄤ4.2倰岁ꅷ欽LC-40⿽鵳呋巊湱ⴔ區禹絡䒊用
✫ず傞ⴔ區鵯⚙⚡고湡巊湱倰岁⣘湱Ⱒ➃プ⿬
罌կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40D XRLPGE崨騟 1 
LC-40B XR崨騟 2 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.117 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
崨騟 1崵㹁歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡絆ⴔ 

蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱  A 0.12%熧ꃑ宐很巊  B ⛩臟   
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崨       鸟 1 mL/min 叙    庛 30˫ 
鵳 呋 ⡤ 獤 10 µL  岚    Ɤ 230ծ254ծ280 nm 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍1կ 

邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 90 10 
5 90 10 

29 50 50 
45 65 35 
54 40 60 
57 5 95 
60 90 10 

崨騟 2崵霚ぼ炻ꓭꝔ瘝 18 ⚡絆ⴔ 
蒀  靶  叙  CAPCELL PAK C18 CR(150 mm x 4.6 mm I.D., 5 μm)  
崨  ⸓  湱  A 熧ꃑ✳孲ꛧ綕Ȿ很巊pH=3.8  B 歌ꃫ 
崨       鸟 0.8 mL/min 叙    庛 30˫ 
鵳 呋 ⡤ 獤 10 µL  岚    Ɤ 230ծ280 nm 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍2կ 

邍 2 痦✳絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 85 15 

10 70 30 
15 55 45 
32 30 70 
47 15 85 
54 15 85 
55 85 15 

1.3 幊ざ叻ⲥ很巊ꂁⵖ 
⻊㥿ㅷ⚥ 23 猫꣈臱⵫䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀P/N380-08584 
⻊㥿ㅷ⚥ 18 猫꣈臱⵫䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀P/N380-08620 
叻ⲥ䊨⡲很巊》幊ざ叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥⢪欽歌ꃫ獺ꅺꂁⵖ䧭禹⴩崽䏞

涸叻ⲥ䊨⡲很巊կ梡欽梡ꂁկ 

1.4 呋ㅷ⵸㢅椚倰岁 
⿬罌շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴ո2022 䎃䖄宠䠑錛珳⚥4 ꣈臱⵫唬崵倰岁 4.1 ㄤ 4.2 巊湱倰岁

鿈ⴔկ 

2絕卓♸雭雿 
2.1 叻ⲥ很巊蒀靶㕃 

⚙絆幊ざ叻巊涸蒀靶㕃㥵㕃1ㄤ㕃2 
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㕃 1 23 猫絆ⴔ叻ⲥ很巊蒀靶㕃䭍〿ⰻ⚹絆ⴔ崽䏞⽀⡙μg/mL 
1歌㛇䒗㑞㇬㉆ꂼ12022-徃-2-炦㛇⚋掬-1,3-✳ꃫ300034-繿㛇薅歌ꃑ4004歌㛇守䒗㑞㇬㉆ꂼ1205薅歌ꃫ6000
6薅孻⛩ꃫ60007薅歌ꃑ1000 84-繿㛇薅歌ꃑ歌ꂾ2009守薅欥ꄍ60010膴孲⛩ꃑ600115-徃-5-炦㛇-
1,3-✳㏲掬5000124-繿㛇薅歌ꃑ⛩ꂾ500134-繿㛇薅歌ꃑ䒗⚋ꂾ500144-繿㛇薅歌ꃑ⚋ꂾ500154-繿㛇薅歌ꃑ
薅ꂾ600164-繿㛇薅歌ꃑ䒗♨ꂾ600174-繿㛇薅歌ꃑ♨ꂾ600184-繿㛇薅歌ꃑ蔮ꂾ60019薅歌ꃑ⛩ꂾ1200
204-繿㛇薅歌ꃑ䧥ꂾ1200; 21薅歌ꃑ䒗⚋ꂾ1200; 22薅歌ꃑ⚋ꂾ1200; 23薅歌ꃑ薅㛇ꂾ1200 

 

 
㕃 2 18 猫絆ⴔ叻ⲥ很巊蒀靶㕃䭍〿ⰻ⚹絆ⴔ崽䏞⽀⡙μg/mL 

1ぼ炻ꓭꝔ200 2 宐勿ꃑ6003㿋唄ꃑ120 4-1薅孻⚋ꃫ4-2薅孻䒗⚋ꃫ120 52,6-✳守薅歌ꃫ1200 
6薅歌ꃑ歌ꂾ2407烿⚋拳ꃫ♨㛇孽歌ꃑꂾ3600 8㼆守ꢂ歌ꂛ300 92,4-✳守薅歌ꃫ1200 10龇薅㛇薅ꂛ360
11龇⠙蔄捎-5-ꃫ36012守✳歌ꂛ120013守ㅔ䊼㇬120014蔮守ꂛ36015ぼ縄⯘ꂼ⛩ꃫ腂渮120016♲
守⽓棴12017♲守欰36018徃守蓷360 
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2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.3⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁鿈ⴔ⻊ざ暟絕卓㥵㕃5䨾爙կ㖈ぐ荈涸崽䏞薴㔵ⰻⰨ剣鳅㥩涸絁䚍Ⱒ禹
絁䚍湱Ⱒ禹侨0.999Ⱘ⡤絕卓錛邍3կ 

 

 

㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 

邍 3 吥ⲥ刼絁⿬侨 

倰岁 No. ⻊ざ暟ぜ獦 絁䚍薴㔵μg/mL 湱Ⱒ禹侨 r ⲥ烁䏞(%) 
唬ⴀꣳ

(µg/mL) 

4.1 

1 歌㛇䒗㑞㇬㉆ꂼ 0.05~200 0.9998 97.1~105.0 0.02 

2 2-徃-2-炦㛇⚋掬-1,3-✳ꃫ 1~3000 0.9997 92.5~104.7 0.5 

3 4-繿㛇薅歌ꃑ 0.2~200 0.9990 91.8~109.3 0.07 

4 歌㛇守䒗㑞㇬㉆ꂼ 0.06~200 0.9996 91.3~105.3 0.02 

5 薅歌ꃫ 3~6000 0.9998 94.5~108.9 1 

6 薅孻⛩ꃫ 2~4000 0.9993 90.1~105.3 0.7 

7 薅歌ꃑ 0.5~1000 0.9996 91.9~104.2 0.17 

8 4-繿㛇薅歌ꃑ歌ꂾ 0.1~500 0.9998 90.8~108.1 0.04 

9 守薅欥ꄍ 0.3~600 0.9998 88.4~106.0 0.1 

10 膴孲⛩ꃑ 0.3~600 0.9994 94.6~109.0 0.1 

11 5-徃-5-炦㛇-1,3-✳㏲掬 2.5~5000 0.9997 96.1~112.7 0.8 

12 4-繿㛇薅歌ꃑ⛩ꂾ 0.25~500 0.9995 93.7~105.9 0.08 

13 4-繿㛇薅歌ꃑ䒗⚋ꂾ 0.25~500 0.9999 92.3~104.7 0.08 

14 4-繿㛇薅歌ꃑ⚋ꂾ 0.25~500 0.9999 87.9~104.5 0.08 

15 4-繿㛇薅歌ꃑ薅ꂾ 0.3~500 0.9992 93.6~110.8 0.1 

16 4-繿㛇薅歌ꃑ䒗♨ꂾ 0.3~500 0.9990 93.8~113.6 0.1 

17 4-繿㛇薅歌ꃑ♨ꂾ 0.3~500 0.9991 93.7~111.2 0.1 

18 4-繿㛇薅歌ꃑ蔮ꂾ 0.3~500 0.9991 91.8~109.6 0.1 

19 薅歌ꃑ⛩ꂾ 2~1200 0.9993 94.7~103.6 0.2 

20 4-繿㛇薅歌ꃑ䧥ꂾ 0.6~500 0.9997 89.9~105.2 0.2 

21 薅歌ꃑ䒗⚋ꂾ 0.7~500 0.9996 91.3~105.8 0.2 

22 薅歌ꃑ⚋ꂾ 0.7~500 0.9995 90.3~104.8 0.2 

23 薅歌ꃑ薅㛇ꂾ 0.8~500 0.9993 92.3~104.9 0.27 

4.2 
1 ぼ炻ꓭꝔ 2~200 0.9994 91.9~107.1 0.6 

2 宐勿ꃑ 1~600 0.9995 923~110.2 0.3 
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3 㿋唄ꃑ 0.2~120 0.9993 90.6~105.6 0.06 

4 薅孻䒗⚋ꃫ 0.2~120 0.9993 92.5~106.3 0.06 

5 2,6-✳守薅歌ꃫ 2~500 0.9991 92.4~108.2 0.6 

6 薅歌ꃑ歌ꂾ 0.4~200 0.9995 91.3~108.2 0.12 

7 烿⚋拳ꃫ♨㛇孽歌ꃑꂾ 6~3000 0.9998 91.7~105.3 1.8 

8 㼆守ꢂ歌ꂛ 0.5~50 0.9999 91.5~105.8 0.15 

9 2,4-✳守薅歌ꃫ 2~300 0.9992 93.2~108.2 0.6 

10 龇薅㛇薅ꂛ 0.6~200 0.9995 90.9~105.2 0.18 

11 龇⠙蔄捎-5-ꃫ 0.6~200 0.9998 89~106.2 0.18 

12 守✳歌ꂛ 2~600 0.9998 90.9~107.1 0.6 

13 守ㅔ䊼㇬ 2~600 0.9994 89.5~106.3 0.6 

14 蔮守ꂛ 0.6~200 0.9998 91.2~102.1 0.18 

15 ぼ縄⯘ꂼ⛩ꃫ腂渮 2~600 0.9998 90.8~102.7 0.6 

16 ♲守⽓棴 0.2~120 0.9996 91.3~104.8 0.06 

17 ♲守欰 0.6~360 0.9999 91.2~105.3 0.18 

18 徃守蓷 0.6~200 0.9998 91.0~105.6 0.18 

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

卓㥵邍 4 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.011~0.165%ㄤ 0.133~1.36%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=6 

倰岁 No. ぜ獦 
RSD%叻刼剒⡛挿崽䏞 RSD%叻刼⚥挿崽䏞 

R.T. Area R.T. Area 

4.1 

1 歌㛇䒗㑞㇬㉆ꂼ 0.119  0.345  0.165  0.637  
2 2-徃-2-炦㛇⚋掬-1,3-✳ꃫ 0.163  0.318  0.143  0.228  
3 4-繿㛇薅歌ꃑ 0.147  0.646 0.138  0.357  
4 歌㛇守䒗㑞㇬㉆ꂼ 0.084  0.675  0.123  0.201 
5 薅歌ꃫ 0.106  0.652  0.095 0.319  
6 薅孻⛩ꃫ 0.096  0.327  0.026  0.189 
7 薅歌ꃑ 0.083  0.382  0.080  0.177  
8 4-繿㛇薅歌ꃑ歌ꂾ 0.082  0.312  0.059  0.173  
9 守薅欥ꄍ 0.054  0.192  0.057  0.194  

10 膴孲⛩ꃑ 0.043  0.502  0.047  0.249  
11 5-徃-5-炦㛇-1,3-✳㏲掬 0.016  0.235  0.035  0.133  
12 4-繿㛇薅歌ꃑ⛩ꂾ 0.054  0.283  0.033 0.176  
13 4-繿㛇薅歌ꃑ䒗⚋ꂾ 0.045  0.307  0.028 0.196  
14 4-繿㛇薅歌ꃑ⚋ꂾ 0.047 0.694  0.030  0.183  
15 4-繿㛇薅歌ꃑ薅ꂾ 0.067  0.391  0.058  0.150 
16 4-繿㛇薅歌ꃑ䒗♨ꂾ 0.021  0.234  0.069  0.149 
17 4-繿㛇薅歌ꃑ♨ꂾ 0.126  0.693  0.079  0.178  
18 4-繿㛇薅歌ꃑ蔮ꂾ 0.101  0.569  0.104 0.297  
19 薅歌ꃑ⛩ꂾ 0.082  0.591  0.098 0.308  
20 4-繿㛇薅歌ꃑ䧥ꂾ 0.056  0.571  0.039  0.187 
21 薅歌ꃑ䒗⚋ꂾ 0.056  0.496  0.026  0.175  
22 薅歌ꃑ⚋ꂾ 0.059  0.332  0.020  0.165  
23 薅歌ꃑ薅㛇ꂾ 0.085  0.254  0.011  0.106  

4.2 
1 ぼ炻ꓭꝔ 0.146  0.603  0.067  0.362  
2 宐勿ꃑ 0.067  1.156  0.031  0.962 
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3 㿋唄ꃑ 0.252  1.035  0.043  0.439  

4 薅孻䒗⚋ꃫ 0.082  1.364  0.060  1.121  
5 2,6-✳守薅歌ꃫ 0.033  0.872  0.062  0.388 
6 薅歌ꃑ歌ꂾ 0.031 0.865  0.054 0.346  
7 烿⚋拳ꃫ♨㛇孽歌ꃑꂾ 0.034  0.925  0.039 0.317  
8 㼆守ꢂ歌ꂛ 0.025  0.432  0.040  0.688  
9 2,4-✳守薅歌ꃫ 0.073  0.274  0.036  0.328  

10 龇薅㛇薅ꂛ 0.054 0.164 0.032 0.512 
11 龇⠙蔄捎-5-ꃫ 0.024 0.631 0.014 0.364 
12 守✳歌ꂛ 0.081 0.692 0.020 0.268 
13 守ㅔ䊼㇬ 0.063 0.592 0.013 0.156 
14 蔮守ꂛ 0.038 0.381 0.023 0.246 
15 ぼ縄⯘ꂼ⛩ꃫ腂渮 0.062 0.390 0.015 0.306 
16 ♲守⽓棴 0.049 0.475 0.019 0.284 
17 ♲守欰 0.046 0.590 0.021 0.385 
18 徃守蓷 0.052 0.719 0.023 0.451 

2.4 ⸈叻㔐佐㹊낉 
    》羟䫡肌宐呋ㅷ䭽撑 1.5 ⵸㢅椚倰䒭㢅椚呋ㅷた♳纸կ呋ㅷ➑唬ⴀ 1203 mg/g 4-繿㛇薅歌ꃑ
歌ꂾկぢ呋ㅷ⚥ⴔⵆ幑⸈叻ⲥ⪰㢊巊 20 μL ㄤ 200 μL㼆䎾涸♳纸崽䏞ⴔⵆ⚹叻ⲥ刼絁痦✳挿ㄤ
痦❀挿鵳遤⸈叻㔐佐崵霚կ絕卓邍僈41 猫꣈臱⵫涸⸈叻㔐佐絕卓⚹ 91.8%~104.2%RSD ⚹
0.31%~3.62%կ 

邍 5 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=3 

倰岁 No. ぜ獦 
呋ㅷゎꆀ

mg/kg 
⸈叻崽䏞 1 ⸈叻崽䏞 2 

㔐佐桧% RSD% 㔐佐桧% RSD% 

4.1 

1 歌㛇䒗㑞㇬㉆ꂼ N.D. 104.2 1.41  103.2 1.67  
2 2-徃-2-炦㛇⚋掬-1,3-✳ꃫ N.D. 102.3  0.89  98.7 1.12  
3 4-繿㛇薅歌ꃑ N.D. 92.6  0.96 91.8 1.34  
4 歌㛇守䒗㑞㇬㉆ꂼ N.D. 101.3 1.48  104.2  1.11 
5 薅歌ꃫ N.D. 100.2  0.98 103.6 0.86  
6 薅孻⛩ꃫ N.D. 102.7 0.54 98.7 0.67 
7 薅歌ꃑ N.D. 101.2 0.32  99.4  0.77  
8 4-繿㛇薅歌ꃑ歌ꂾ 1203 93.4  1.31  95.4 2.17  
9 守薅欥ꄍ N.D. 103.6 1.19  100.6  0.91  

10 膴孲⛩ꃑ N.D. 101.0  2.15  102.3  1.14  
11 5-徃-5-炦㛇-1,3-✳㏲掬 N.D. 98.4  0.95  99.3 1.13  
12 4-繿㛇薅歌ꃑ⛩ꂾ N.D. 95.6  0.83  99.7 1.76  
13 4-繿㛇薅歌ꃑ䒗⚋ꂾ N.D. 95.4  1.37  98.2 1.96  
14 4-繿㛇薅歌ꃑ⚋ꂾ N.D. 97.4 0.96  93.0 1.83  
15 4-繿㛇薅歌ꃑ薅ꂾ N.D. 96.7  1.93 98.5 1.50 
16 4-繿㛇薅歌ꃑ䒗♨ꂾ N.D. 102.1  2.34  99.6  1.49 
17 4-繿㛇薅歌ꃑ♨ꂾ N.D. 102.6  0.96  97.0 1.78  
18 4-繿㛇薅歌ꃑ蔮ꂾ N.D. 101.0 1.56  104.0 1.97  
19 薅歌ꃑ⛩ꂾ N.D. 98.2  1.59  98.0 0.31  
20 4-繿㛇薅歌ꃑ䧥ꂾ N.D. 96.5  1.57  103.9 1.87 
21 薅歌ꃑ䒗⚋ꂾ N.D. 96.5  1.96  96.2  1.75  
22 薅歌ꃑ⚋ꂾ N.D. 95.0 1.32  102.0  1.65  
23 薅歌ꃑ薅㛇ꂾ N.D. 98.5  2.54  101.1  1.06  

4.2 
1 ぼ炻ꓭꝔ N.D. 104.6  3.06 104.7  3.62  
2 宐勿ꃑ N.D.  96.7 1.15  101.3  0.96 
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3 㿋唄ꃑ N.D. 95.2 1.03  103.4 1.39  

4 薅孻䒗⚋ꃫ N.D. 98.2  1.36  96.0 1.12  
5 2,6-✳守薅歌ꃫ N.D. 103.3  0.87  102.6 1.38 
6 薅歌ꃑ歌ꂾ N.D. 103.1 0.86  95.4 1.34  
7 烿⚋拳ꃫ♨㛇孽歌ꃑꂾ N.D. 97.4 0.92  103.9 1.37  
8 㼆守ꢂ歌ꂛ N.D. 95.2  1.43  104.0  1.68  
9 2,4-✳守薅歌ꃫ N.D. 97.3 1.27  96.3 1.32  

10 龇薅㛇薅ꂛ N.D. 101.5 1.64 103.2 1.52 
11 龇⠙蔄捎-5-ꃫ N.D. 102.4 1.36 101.4 1.64 
12 守✳歌ꂛ N.D. 98.1 2.68 102.0 1.68 
13 守ㅔ䊼㇬ N.D. 96.3 2.59 97.3 1.56 
14 蔮守ꂛ N.D. 98.3 1.83 102.3 2.46 
15 ぼ縄⯘ꂼ⛩ꃫ腂渮 N.D. 96.2 1.39 101.5 1.36 
16 ♲守⽓棴 N.D. 99.4 1.45 101.9 2.48 
17 ♲守欰 N.D. 96.4 1.59 101.2 1.38 
18 徃守蓷 N.D. 95.2 1.79 102.3 1.45 

岤ꅺN.D. ⚹劢唬ⴀ 

2.5 呋ㅷ崵霚 
》 2 ⚡⻊㥿ㅷ呋ㅷⴔⵆⲥ烁獦ꆀ 1.0 g⿬罌 1.5 涸呋ㅷ⵸㢅椚倰岁ⵖ㢊♳纸կⰨ⡤崵霚絕

卓㥵♴邍 6կⰦ呋ㅷ蒀靶㕃㥵㕃 4կ 
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㕃 4 呋ㅷ蒀靶㕃 
邍 6 呋ㅷ崵霚絕卓 

蒀靶油綘〿 ⻊ざ暟 
呋ㅷ崽䏞% 

呋ㅷ 1 呋ㅷ 2 

4.1 倰岁 No.8 4-繿㛇薅歌ꃑ歌ꂾ 0.034 N.D. 
4.1 倰岁 No.14 4-繿㛇薅歌ꃑ⚋ꂾ 0.021 N.D. 
4.2 倰岁 No.7 烿⚋拳ꃫ♨㛇孽歌ꃑꂾ N.D. 0.008 

岤N.D. ⚹劢唬ⴀ 

4絕雿 
劥俒⢪欽䀙峸 LC-40 ⿽鵳呋巊湱ⴔ區禹絡䒊用ず傞ⴔ區歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡絆ⴔㄤぼ炻ꓭ

Ꝕ瘝 18 ⚡絆ⴔ⚙⚡고湡倰岁䎇罌㻋✫絁䚍ծꅾ㢕䚍ծ㹊꣢呋ㅷ崵霚瘝〳⟄忘駈շ⻊㥿ㅷ㸝Ⰼ䪮
助錞薴ո2022 䎃䖄宠䠑錛珳4 ꣈臱⵫唬낉倰岁⚥ 4.1 ㄤ 4.2 畎蒜巊湱倰岁ⴔ區銳宠կLC-40
⿽鵳呋巊湱ⴔ區禹絡〳⟄㹊梡♧妃ず傞ⴔ區⚙絆呋ㅷ⚂고湡割䎁䪓㖈割佖」岁錞倰岁ず傞㹊
梡ⴔ區傞ꢂ蒜溁♧⼱䲿넞✫䊨⡲佪桧〳⣘湱Ⱒ遤⚌⿬罌կ 
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⻊㥿ㅷ⚥ CI 10020 瘝 11 猫⾲俱ㄤ CI 11920 瘝 13 猫⾲俱涸 

崵㹁 
䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁⻊㥿ㅷ⚥ CI 10020 瘝 11 猫⾲俱ㄤ CI 
11920 瘝 13 猫⾲俱ゎꆀ涸倰岁կ24 猫满蒀⵫絆ⴔ 1.0-10.0 mg/L 崽䏞薴㔵ⰻⰦ湱Ⱒ禹侨㣐✵ 0.997
ぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈 93.5%~108.9%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥24 猫絆ⴔ涸⥂殆
傞ꢂ湱ㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.016~0.107%ㄤ 0.335~1.215%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ⿽
鵳呋巊湱ⴔ區禹絡〳⟄㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷ傁割佖」岁錞倰岁⿶〳㹊梡ⴔ區䘯鸟忘
駈㕂㹻蚋唬㽷2023 䎃痦 41 〿鸑デ⚥շ⻊㥿ㅷ⚥ CI 10020 瘝 11 猫⾲俱涸唬崵倰岁ոㄤշ⻊㥿
ㅷ⚥ CI 11920 瘝 13 猫⾲俱涸唬崵倰岁ո涸唬崵꨽宠կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  ⻊㥿ㅷ  犜欽满蒀⵫   

䪮助暵挿 
 割佖」梡剣岁錞倰岁勵⟝♧妃ⴔ區ず傞⨞⚙⚡고湡蒜溁ⴔ區傞ꢂⲸ㼱呋ㅷ꣭鍒կ 
 ꛏ㼆⚙⚡고湡湱ず崨⸓湱割ず唑䏞霪禹絡〳⟄Ⱏ欽崨⸓湱䲿넞䊨⡲佪桧կ 
 

满蒀⵫(⛲獦蒀稇⡲⚹⻊㥿ㅷ⾲俱⛓♧㖈
⻊㥿ㅷ⚥䎛岌⢪欽կ满蒀⵫䭽撑䚍腊ㄤ满蒀倰䒭
〳ⴔ⚹厩俱ㄤ괃俱⚙㣐碫厩俱⿶ⴔ⚹㣔搬厩俱
ㄤざ䧭厩俱괃俱ⴭⴔ⚹偽纸괃俱ㄤ剣纸괃俱կ
䭽撑勻彂倰䒭〳ⴔ⚹㣔搬满蒀⵫ㄤざ䧭满蒀 
⵫⚙㣐碫կⰦ⚥㣔搬厩俱ㄤ偽纸괃俱♧菚㾩✵㣔
搬满蒀⵫ざ䧭满蒀⵫ⴭ⺫䭍ざ䧭厩俱⿺剣纸괃
俱կ㣐㢴侨涸ざ䧭满蒀⵫㢴勻荈撋搋屘❡暟䖃
䖃⠔㼆➃⡤鸣䧭割ず玐䏞涸⽭㹲⢾㥵㼋荝欰
肫腊⸂♴꣭ծ殻胢欨荛霶〄浓氿♧❈ざ䧭蒀

稇〳䒸饰⯕併导䎾կ⚹㸝Ⰼ饰錛䧮㕂շ⻊㥿ㅷ
㸝Ⰼ䪮助錞薴ո㼆⻊㥿ㅷ欽满蒀⵫涸ㅷ猫ծ⢪欽
薴㔵ㄤꣳⵖ勵⟝鿪⨞ⴀ✫僈烁涸錞㹁կ 

劥俒⿬罌㕂㹻蚋唬㽷2023 䎃痦 41 〿Ⱆ
䋒涸շ⻊㥿ㅷ⚥ CI 10020 瘝 11 猫⾲俱涸唬崵倰
岁ոㄤշ⻊㥿ㅷ⚥ CI 11920 瘝 13 猫⾲俱涸唬崵
倰岁ոꅷ欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用崵㹁
⻊㥿ㅷ⚥ CI 10020 瘝 11 猫⾲俱ㄤ CI 11920 瘝
13 猫⾲俱ゎꆀ涸倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40D XRLPGE崨騟 1 
LC-40B XR崨騟 2 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.117 
叙  庛  盲 CTO-40C   
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1.2 ⴔ區勵⟝  
崨騟 1 ㄤ崨騟 2 涸巊湱勵⟝ 

蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱  A -0.02mol/L ⛩ꃑꜽ很巊         B -⛩臟 
崨       鸟 0.8 mL/min 叙 庛  35˫ 
岚     Ɤ  250 nmծ500 nmծ620 nm 鵳 呋 ⡤ 獤 5 µL  
峤 膴 倰 䒭 唑䏞峤膴⚙絆涸唑䏞玐䎸ⴔⵆ㥵♴㕃կ 

邍 1 崨騟 1痦♧絆11 猫唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 98 2 
5 98 2 
7 90 10 

11 80 20 
32 50 50 
34 10 90 
35 98 2 
45 98 2 

邍 2 崨騟 2痦✳絆13 猫唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 

0 80 20 

7 60 40 

18 55 45 

28 0 100 

38 0 100 
39 80 20 
45 80 20 

1.3 幊ざ叻ⲥ很巊ꂁ縨 
叻ⲥ䊨⡲很巊》崽䏞⚹ 1.0 g/L 涸ぐ厩俱叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥欽紱宐獺ꅺ

ꂁⵖ䧭崽䏞⚹ 1.0ծ2.0ծ4.0ծ6.0ծ8.0 ㄤ 10.0 μg/mL 涸叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
獦》呋ㅷ 0.2 g礵烁ⵌ 0.0001g✵ 10 mL Ⱘ㝱嫱蒀盗⚥⸈ 0.02 mol/L ⛩ꃑꜽ很巊鷓ꆀ嶴

偒ⴔ侔馄㡮䲿》 10 min䗳銳傞〳欽歌ꃑ䧴孽宐靈蒜 pH ⧩⢪ pH ⧩薴㔵㖈 5.5։7.0 ⛓ꢂ欽
0.02 mol/L ⛩ꃑꜽ很巊㹁㺂荛ⵠ䏞կ㥵⚹崻崴很巊〳》鷓ꆀ猌䗱5000 rpm5 min》♳幡巊絑
0.45 μm 危宐䗎㶰翸㔋孮⛩掜PTFE応芘鵂応応巊⡲⚹䖉崵很巊䎇✵ 6 㼭傞ⰻ模䧭唬崵կ 
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2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
幊ざ叻ⲥ很巊10 μg/mL涸蒀靶㕃㥵㕃1-2䨾爙满蒀⵫綘〿ず邍3 

 

 

 
㕃 1 10 μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 1 

痦♧絆1.很⵫綁 7ծ2.ꃑ䚍綁 1ծ3.굹ㅷ紤 14ծ4.굹ㅷ紤 1ծ5.ꃑ䚍랕 73ծ6.ꃑ䚍堜 6 ծ7.ꃑ䚍紤 87ծ8.굹ㅷ紤 9ծ9.굹ㅷ
綁 3ծ10.ꃑ䚍覰 1ծ11.굹ㅷ覰 5 
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6 5
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8

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0
(x100,000)

PDA Ch3 620nm,4nm
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0.0

1.0

2.0

3.0

4.0

(x100,000)
PDA Ch1 250nm,4nm

12 13

14

15

16 17
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㕃 2 10 μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 2 

痦✳絆12.괃俱紤 83ծ13.괃俱紤 63ծ14.ꃑ䚍稘 9ծ15.괃俱紤 64ծ16.굹ㅷ堜 3ծ17.很⵫紤 3ծ18.ꃑ䚍堜 11ծ19.괃俱紤 4ծ20.焦䚍

覰 26ծ21.焦䚍稘 14ծ22.很⵫랕 33ծ23.很⵫稘 13ծ24.很⵫綁 3 

2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.3⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁鿈ⴔ⻊ざ暟絕卓㥵㕃4䨾爙կ㖈1.0~ 10.0 mg/L崽䏞薴㔵ⰻⰨ剣鳅㥩涸
絁䚍Ⱒ禹絁䚍湱Ⱒ禹侨0.997Ⱘ⡤絕卓錛邍3կ 

   

   
㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 

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

絕卓㥵邍 3 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.016~0.107%ㄤ
0.335~1.215%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

 

0.0

0.5
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2.5

(x100,000)
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0.0 5.0 浓浓
0
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500000

750000

1000000
面面

0.0 5.0 浓浓
0

500000

1000000

面面

0.0 5.0 浓浓
0

2500000

5000000
面面

0.0 5.0 浓浓
0

2500000

5000000

面面

0.0 5.0 浓浓
0

1000000

2000000

3000000

面面

0.0 5.0 浓浓
0

250000

500000

面面

5ꃑ䚍랕 73 10ꃑ䚍覰 1 

14ꃑ䚍稘 9 17很⵫紤 3 

1很⵫綁 7 

21焦䚍稘 14 
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2.4 ⸈叻㔐佐桧崵霚 
》⻊㥿ㅷ呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀ 24 猫满蒀⵫⸈Ⰶ♧㹁崽䏞涸满蒀⵫叻巊⸈叻崽䏞

㥵邍 3 䨾爙䭽撑 1.5 ⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊 3 ⼝呋ㅷկ⸈叻㔐佐桧崵霚絕卓儑
爙24 猫满蒀⵫涸呋ㅷ⸈叻㔐佐桧㖈 85.2%~109.2%⛓ꢂ忘駈叻ⲥ崵霚銳宠絕卓㥵邍 3կ 

3絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用䘯鸟崵㹁很⵫綁 7 瘝 24 猫犜欽满蒀⵫ゎꆀ涸倰岁

䎇罌㻋✫絁䚍ծꅾ㢕䚍ծ⸈叻㔐佐桧〳⟄忘駈㕂㹻蚋港㽷〄䋒涸շ⻊㥿ㅷ⚥ CI 10020 瘝 11 猫
⾲俱涸唬崵倰岁ոㄤշ⻊㥿ㅷ⚥ CI 11920 瘝 13 猫⾲俱涸唬崵倰岁ո涸唬崵꨽宠կ⿽鵳呋巊湱ⴔ
區禹絡〳⟄㹊梡♧妃ⴔ區ず傞崵霚⚙絆呋ㅷ割佖」岁錞倰岁ծⴔ區署傞꣭⡛♧⦔〳⣘湱Ⱒ遤
⚌⿬罌կ 
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邍 3 吥ⲥ刼絁⿬侨ծ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍⿺回收率测试结果 

No. 程䒸〿 ⻊ざ暟ぜ獦 
湱Ⱒ禹侨

r 
ⲥ烁䏞(%) 

唬ⴀꣳ

(µg/g) 

RSD%2 μg/mL RSD%6 μg/mL 
⸈叻崽䏞 

50 μg/g 

⸈叻崽䏞 

200 μg/g 

R.T. Area R.T. Area 
唬崵⧩ 

μg/g 

㔐佐桧

% 

唬崵⧩ 

μg/g 

㔐佐桧

% 

1 CI 59040 很⵫綁 7 0.9995 98.6~105.2 2.1 0.086  0.457  0.079  0.542  43.2 86.4 176.2 88.1 

2 CI 10020 ꃑ䚍綁 1 0.9998 97.5~104.8 1.4 0.034 0.447  0.064 0.833  46.4 92.8 187 93.5 

3 CI 45430 굹ㅷ紤 14 0.9992 93.5~104.7 1.2 0.036  0.412 0.058  0.335 42.8 85.6 174.2 87.1 

4 CI 14700 굹ㅷ紤 1 0.9997 96.5~105.7 3.2 0.028  0.466  0.079  0.527  47.6 95.2 194.2 97.1 

5 CI 45350 ꃑ䚍랕 73 0.9996 98.2~102.5 2.3 0.027  0.452 0.064  0.613 44.3 88.6 179 89.5 

6 CI 14270 ꃑ䚍堜 6 0.9991 96.5~105.3 1.1 0.054  0.441  0.038  0.484  48.9 97.8 191.2 95.6 

7 CI 45380 ꃑ䚍紤 87 0.9989 98.7~103.1 2.4 0.022  0.459 0.056  0.461 46.5 93 192.6 96.3 

8 CI 16185 굹ㅷ紤 9 0.9992 96.5~104.8 0.7 0.016  0.508 0.049  0.592 51.2 102.4 197.4 98.7 

9 CI 42053 굹ㅷ綁 3 0.9993 95.2~103.6 1.1 0.026  0.454  0.081  0.533 43.7 87.4 178.8 89.4 

10 CI 42045 ꃑ䚍覰 1 0.9997 97.4~105.3 2.3 0.076  0.453 0.062  0.688 53.2 106.4 206.6 103.3 

11 CI 42051 굹ㅷ覰 5 0.9994 96.4~104.2 1.2 0.097 0.457 0.058 0.625 44.3 88.6 183.4 91.7 

12 CI 58000 괃俱紤 83 0.9999 96.6~106.1 2.6 0.075 0.537  0.063 0.497 46.5 93 190.2 95.1 

13 CI 15880 괃俱紤 63 0.9998 97.6~104.9 2.1 0.064  0.628 0.051  0.814 48.3 96.6 196.4 98.2 

14 CI 45190 ꃑ䚍稘 9 0.9999 98.4~108.3 3.5 0.045  0.577  0.068  0.766  54.6 109.2 210.6 105.3 
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15 CI 15800 괃俱紤 64 0.9992 94.1~103.8 1.2 0.079  0.679  0.094  0.692  44.2 88.4 187.2 93.6 

16 CI 11920 굹ㅷ堜 3 0.9998 97.3~107.5 1.0 0.061  0.759  0.075  0.773 49.2 98.4 190.2 95.1 

17 CI 12010 很⵫紤 3 0.9999 96.7~103.2 2.3 0.073  0.494  0.082  0.588  48.6 97.2 187.6 93.8 

18 CI 45370 ꃑ䚍堜 11 0.9979 95.8~105.3 1.3 0.107 0.641  0.093 0.696  52.4 104.8 217.8 108.9 

19 CI 12085 괃俱紤 4 0.9999 97.5~106.3 0.8 0.082  0.825  0.066  0.831  53.2 106.4 198.8 99.4 

20 CI 44045 焦䚍覰 26 0.9985 93.6~108.9 0.5 0.094  0.766 0.081  0.779 51 102 208.4 104.2 

21 CI 42510 焦䚍稘 14 0.9998 94.3~107.6 1.5 0.058  0.527  0.070  0.628  45.1 90.2 178.4 89.2 

22 CI 47000 很⵫랕 33 0.9990 95.7~102.8 0.9 0.066  1.215 0.041  1.036 42.6 85.2 178.8 89.4 

23 CI 60725 很⵫稘 13 0.9998 97.1~102.5 1.4 0.073  0.744 0.063  0.782 53.3 106.6 202.6 101.3 

24 CI 61565 很⵫綁 3 0.9996 94.6~105.1 0.7 0.068  0.639  0.055  0.694  45.8 91.6 191.6 95.8 
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⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱涸崵㹁 

䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱涸唬崵倰
岁կ䊶㛇⛩ꃑ瘝 8 猫⾲俱 1.0-100.0mg/L 崽䏞薴㔵ⰻⰦ湱Ⱒ禹侨㣐✵ 0.997ぐ崽䏞挿涸㔐靀ⲥ烁
䏞㖈 87.8%~109.5%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥8 猫絆ⴔ涸⥂殆傞ꢂ湱ㄤ油꬗獤涸湱㼆
叻ⲥ⨊䊵ⴔⵆ㖈 0.004~0.191%ㄤ 0.074~2.845%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ⿽鵳呋巊湱ⴔ區禹絡〳⟄
㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷ傁割佖」岁錞倰岁⿶〳㹊梡ⴔ區䘯鸟忘駈㕂㹻蚋港㽷Ⱆ䋒涸շ⻊
㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱涸唬崵倰岁ո⚥巊湱倰岁涸唬崵꨽宠կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡䊶㛇⛩ꃑ 

䪮助暵挿 
 ず♧고湡⚥⚙絆倰岁(湱ず崨⸓湱割ず唑䏞)霪禹絡〳Ⱏ欽崨⸓湱䲿넞䊨⡲佪桧կ 
 割佖」梡剣岁錞倰岁勵⟝ず傞ⴔ區⚙絆呋ㅷ蒜溁傞ꢂⲸ㼱呋ㅷ꣭鍒կ  
 

䊶㛇⛩ꃑꂾ碫僽♧猫䌢欽✵⻊㥿ㅷ⚥涸⻊
㷖䧭ⴔⰦ⚺銳⡲欽僽饰ⵌ䫒孻⻊ㄤ⥂弪⡲欽
㸐⼜鸑䌢鄄欽✵꣈姺荈歋㛇䰀⠟ㄤⲸ㼱絈紻ㄤ
淿紻կ罜㼆✵㣢〄罜鎊䊶㛇⛩ꃑ涸孻⻊⡲欽⠔
荝⢪㣢〄邍㽻涸둰晙黨ⵌ灶㗁⢪㣢〄ⰻ鿈絕匬
㢅✵偽⥂䫡朐䙖㼋荝㣢〄ⰻ鿈涸宐ⴔㄤ蠒Ⱞ䧭
ⴔ崨㣟➢罜⢪㣢〄涸錭跗涯〄欰氻」⢪㣢〄
〄랕ծ〄腚尵剣䔀䚍掘〄た㣢〄♸邆剪♳
⠔殆剣♧肅ꦼ⟄峤䱈涸䒗荎㄂鵯⛲♸䊶㛇⛩ꃑ
碫暟餘剣䖎㣐涸Ⱒ禹կ䊶㛇⛩ꃑ♸䊶㛇⛩ꃑ渮割
➑剣ⵞ慨䚍ծ鵂併䚍鵮〳腊灶㗁➃⡤涸鸣過⸆

腊欨荛霶〄巵䊼浓ծ艜脪浓ծ✌艑浓ծ涯過氻
瘝幑⸈✫鵯碫暟餘涸掘〄⵫Ⱖ㸝Ⰼ䚍♧湬僽
Ⱆ⠍嫱鳅Ⱒ岤涸꡼곿կ⚹㸝Ⰼ饰錛䧮㕂շ⻊㥿
ㅷ㸝Ⰼ䪮助錞薴ո㼆⻊㥿ㅷ欽掘〄⵫⚥䊶㛇⛩ꃑ
碫⾲俱碫㘗ծ⢪欽薴㔵ㄤꣳⵖ勵⟝鿪⨞ⴀ✫僈烁
涸錞㹁կ 

⿬罌 8 剢 22 傈㕂㹻蚋港㽷〄䋒鸑デ2023
䎃痦 41 〿⚥շ⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱
涸唬崵倰岁ո-巊湱岁ꅷ欽䀙峸⿽鵳呋巊湱ⴔ區
禹絡䒊用崵㹁⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱涸
唬崵倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40D XRLPGE崨騟 1 
LC-40B XR崨騟 2 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.117 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
崨騟 1 ㄤ崨騟 2 涸巊湱勵⟝ 

蒀  靶  叙   Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨 ⸓  湱   A-熧ꃑ很巊0.05% B ˊゎ0.05%熧ꃑ涸⛩臟很巊 
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崨  鸟  1.0 mL/min 叙 庛  30 ˫ 
岚 Ɤ  210 nm 鵳 呋 ⡤ 獤 20 µL 
峤膴倰䒭 唑䏞峤膴⚙絆涸唑䏞玐䎸ⴔⵆ㥵♴㕃կ 

邍 1 崨騟 1 痦♧絆6 猫唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 96 4 

10.0 96 4 
20.0 93 7 
20.1 75 25 
40.0 10 90 
40.1 0 100 
50.0 0 100 
50.1 96 4 
55.0 96 4 

邍 2 崨騟 2痦✳絆2 猫唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 

0 50 50 

35 20 80 

40.0 20 80 

40.1 50 50 
45.0 50 50 

1.3 幊ざ叻ⲥ很巊ꂁ縨 
痦♧絆叻ⲥ䊨⡲很巊ս䊶㛇⛩ꃑծ欥屘䊶㛇⛩ꃑծ䊶㛇⛩ꃑ歌ꂾծ❇✳炻㛇✳⛩ꃑծ䊶㛇⛩ꃑ

⛩ꂾծ䊶㛇⛩ꃑ䒗⚋ꂾվ》崽䏞⚹ 1.0 g/L 涸ぐ⾲俱叻ⲥ⪰㢊很巊鷓ꆀ✵ 10 mL 㺂ꆀ櫕⚥欽⛩臟
熧ꃑ很巊1+9獺ꅺꂁⵖ䧭崽䏞⚹ 1.0ծ2.0ծ5.0ծ10.0ծ20.0ծ50.0 ㄤ 100.0μg/mL 涸叻ⲥ䊨⡲
很巊կ 

痦✳絆叻ⲥ䊨⡲很巊ս䊶㛇⛩ꃑ♨ꂾծ䊶㛇⛩ꃑ䒗鳟ꂾվ》崽䏞⚹ 1.0 g/L 涸ぐ⾲俱叻ⲥ⪰㢊
很巊鷓ꆀ✵ 10mL 㺂ꆀ櫕⚥欽⛩臟熧ꃑ很巊8+2獺ꅺꂁⵖ䧭崽䏞⚹ 1.0ծ2.0ծ5.0ծ10.0ծ
20.0ծ50.0 ㄤ 100.0 μg/mL 涸叻ⲥ䊨⡲很巊կ 

1.4 呋ㅷ⵸㢅椚倰岁 
痦♧絆獦》呋ㅷ 0.25g礵烁ⵌ 0.0001g✵ 25mL Ⱘ㝱嫱蒀盗⚥⸈⛩臟熧ꃑ很巊1+9

20mL嶴偒ⴔ侔馄㡮䲿》 15minⱄ欽⛩臟熧ꃑ很巊1+9㹁㺂荛ⵠ䏞䶔⺣⟄ 10000 rpm
猌䗱 5min》♳幡巊⡲⚹䖉崵很巊կ 

痦✳絆獦》呋ㅷ 0.25g礵烁ⵌ 0.0001g✵ 25mL Ⱘ㝱嫱蒀盗⚥⸈⛩臟熧ꃑ很巊1+9
20mL嶴偒ⴔ侔馄㡮䲿》 15minⱄ欽⛩臟熧ꃑ很巊8+2㹁㺂荛ⵠ䏞䶔⺣⟄ 10000 rpm
猌䗱 5min》♳幡巊⡲⚹䖉崵很巊կ 
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2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
幊ざ叻ⲥ很巊20 μg/mL涸蒀靶㕃㥵㕃1-2䨾爙⾲俱綘〿ず邍3 

 
㕃 1 20 μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 1 

痦♧絆1.䊶㛇⛩ꃑծ2.欥屘䊶㛇⛩ꃑꂾծ3.䊶㛇⛩ꃑ歌ꂾծ4.❇✳炻㛇✳⛩ꃑծ5.䊶㛇⛩ꃑ⛩ꂾծ6.䊶㛇⛩ꃑ䒗⚋ꂾ 

 
㕃 2 20 μg/mL 叻ⲥㅷ很巊蒀靶㕃崨騟 2 

痦✳絆1.䊶㛇⛩ꃑ♨ꂾծ2.䊶㛇⛩ꃑ䒗鳟ꂾ 

2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.3⚥涸ⴔ區勵⟝鵳遤崵㹁絕卓儑爙㖈1.0~100.0 μg/mL崽䏞薴

㔵ⰻⰨ剣鳅㥩涸絁䚍Ⱒ禹絁䚍湱Ⱒ禹侨0.997Ⱘ⡤絕卓錛邍3կ 

㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 
 
 
 
 
 

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 min
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0.0 25.0 50.0 75.0 浓浓
0

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

面面
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3 䊶㛇⛩ꃑ歌ꂾ 
Y=14,359.5X-2,929.30 
R2=0.9999792 r=0.9999896 

2 欥屘䊶㛇⛩ꃑ 
Y=5,306.39X+3,622.31 
R2=0.9995611 r=0.9997805 

4 ❇✳䊶㛇✳⛩ꃑ 
Y=32,666.9X+54,018.2 
R2=0.9986637 r=0.9993316 

5 䊶㛇⛩ꃑ⛩ꂾ 
Y=10,920.5X-4,462.50 
R2=0.9999756 r=0.9999878 

1 䊶㛇⛩ꃑ 
Y=12,312.1X-8,685.88 
R2=0.9989772 r=0.9994885 

6 䊶㛇⛩ꃑ䒗⚋ꂾ 
Y=11,756.8X-632.657 
R2=0.9999264 r=0.9999632 
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邍 3 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 CAS 号 絁䚍薴㔵μg/mL 湱Ⱒ禹侨 r ⲥ烁䏞(%) 唬ⴀꣳ(µg/g) 

1 䊶㛇⛩ꃑ 68-11-1 1.0~100.0 0.9994 95.0~108.1 0.11 
2 欥屘䊶㛇⛩ꃑꂾ 30618-84-9 1.0~100.0 0.9997 87.8~103.1 0.29 
3 䊶㛇⛩ꃑ歌ꂾ 2365-48-2 1.0~100.0 0.9999 98.2~109.1 0.33 
4 ❇✳炻㛇✳⛩ꃑ 505-73-7 1.0~100.0 0.9993 89.5~105.5 0.09 
5 䊶㛇⛩ꃑ⛩ꂾ 623-51-8 1.0~100.0 0.9999 98.7~106.0 0.09 
6 䊶㛇⛩ꃑ䒗⚋ꂾ 7383-61-1 1.0~100.0 0.9999 93.0~101.4 0.08 
7 䊶㛇⛩ꃑ♨ꂾ 10047-28-6 1.0~100.0 0.9999 97.9~109.5 0.44 
8 䊶㛇⛩ꃑ䒗鳟ꂾ 7659-86-1 1.0~100.0 0.9999 99.2~104.2 1.09 

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

卓㥵邍 4 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.004~0.191%ㄤ 0.074~2.845%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍ծ回收率测试结果 

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

⸈叻崽䏞 
1000μg/g 

⸈叻崽䏞 
2000μg/g 

R.T. Area R.T. Area 
唬崵⧩ 

μg/g 
㔐佐桧
% 

唬崵⧩ 
μg/g 

㔐佐桧
% 

1 巯基乙酸 0.008  0.242  0.014  0.169  1065.1 106.5 1855.8 92.8 

2 甘油巯基乙酸酯 0.018 0.299  0.016 0.211  996.5 99.6 2064.6 103.2 

3 巯基乙酸甲酯 0.011  0.761 0.010 0.308 951.9 95.2 1943.0 97.2 

4 亚二硫基二乙酸 0.020  0.577  0.026  0.289 1024.6 102.5 2023.5 101.1 

5 巯基乙酸乙酯 0.008  0.526 0.004  0.225 1027.8 102.8 1984.6 99.2 

6 巯基乙酸异丙酯 0.008  0.695  0.004  0.253 989.8 98.9 1976.3 98.8 

7 巯基乙酸丁酯 0.098 0.074 0.191 0.820 974.0 97.4 1973.3 98.7 

8 巯基乙酸异辛酯 0.058 0.929 0.143 2.845 1019.7 101.9 2045.9 102.3 

2.4 ⸈叻㔐佐桧崵霚 
》⻊㥿ㅷ呋ㅷ劢唬ⴀ 8 猫䊶㛇⛩ꃑ⾲俱⟄姼⡲⚹瑟涯呋ㅷ鵳遤⸈叻崵霚⸈Ⰶ♧㹁崽䏞涸

䊶㛇⛩ꃑ叻巊⸈叻崽䏞㥵邍 3 䨾爙䭽撑 1.5 ⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊 2 ⼝呋ㅷկ
⸈叻㔐佐桧崵霚絕卓儑爙8 猫䊶㛇⛩ꃑ涸呋ㅷ⸈叻㔐佐桧㖈 92.8%~106.5%⛓ꢂ忘駈叻ⲥ崵霚銳
宠呋ㅷ⸈叻㔐佐蒀靶㕃㥵㕃 4ծ5 䨾爙絕卓㥵邍 4կ 

 
㕃 4 ⸈叻㔐佐蒀靶㕃⸈叻崽䏞1000 μg/g랱蒀⸈叻呋ㅷ紤蒀瑟涯呋ㅷ 

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 45.0 47.5 50.0 52.5 min
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痦♧絆1.䊶㛇⛩ꃑծ2.欥屘䊶㛇⛩ꃑꂾծ3.䊶㛇⛩ꃑ歌ꂾծ4.❇✳炻㛇✳⛩ꃑծ5.䊶㛇⛩ꃑ⛩ꂾծ6.䊶㛇⛩ꃑ䒗⚋ꂾ 

 
㕃 5 ⸈叻㔐佐蒀靶㕃⸈叻崽䏞1000 μg/g랱蒀⸈叻呋ㅷ紤蒀瑟涯呋ㅷ 

痦✳絆1.䊶㛇⛩ꃑ♨ꂾծ2.䊶㛇⛩ꃑ䒗鳟ꂾ 
 

3絕雿 
    劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用䘯鸟崵㹁⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8 猫⾲俱ゎꆀ涸倰岁䎇
罌㻋✫絁䚍ծꅾ㢕䚍ծ⸈叻㔐佐桧〳⟄忘駈㕂㹻蚋港㽷〄䋒涸唬崵倰岁շ⻊㥿ㅷ⚥䊶㛇⛩ꃑ瘝 8
猫⾲俱涸唬崵倰岁ո涸唬崵꨽宠կ⿽鵳呋巊湱ⴔ區禹絡〳⟄㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷ割佖
」岁錞倰岁ծⴔ區署傞꣭⡛♧⦔〳⣘湱Ⱒ遤⚌⿬罌կ 
  

2

1

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 45.0 47.5 50.0 52.5 min

-5000

0
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20000

25000

30000

35000

40000
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uV
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2.2 ⚥蚋ꂁ倰곾磜⚥涸䎾欽 

 
 
⚥蚋ꂁ倰곾磜歋⽀㄂⚥蚋껏晙絑宐䲿ծⴔ猌ծ崽綫ծ䎁斕ծⵖ磜罜䧭涸곾磜㖈⚥⼕蚋椚雿䭷

㼋♴䭽撑⚥⼕⚰䎯㢅倰靈ꂁた⣘䝖罏Ȿ剪⢪欽կ⚰䎯⢪欽涸⚥蚋ꂁ倰곾磜ㅷ猫㣐紨 870 ⚡䎾

欽䕎䒭⚹侔⺫靈ꂁㄤ靈ꂁ纸靈ꂁկ꬗㼆傈渤㟞㢴涸ㅷ猫♸䋑㖞錞垷㕂㹻㖈 2021 䎃ⴀ〵✫䖎㢴筛瘻

♸岁錞㼆霪遤⚌鵳遤港盗Ⱖ⚥շ⚥蚋ꂁ倰곾磜餘ꆀ䱽ⵖ♸叻ⲥⵖ㹁䪮助銳宠ո㽠錞薴⚥蚋ꂁ倰곾

磜㕂㹻蚋ㅷ叻ⲥㄤ溁紩蚋ㅷ港盗鿈꡶叻ⲥⵖ㹁涸䪮助銳宠կ湡⵸㕂㹻蚋Ⱙ㨼プ⠔溶Ⱆ爙涸 248 ⚡

⚥蚋ꂁ倰곾磜ㅷ猫涸蚋ㅷ叻ⲥ㼆䎾暵䖄㕃靶ⴔ區勵⟝ծ禹絡ꂁ縨ծ暵䖄㕃靶⿺ⴔ區絕卓呏研叻ⲥ

錞㹁 HPLC 䧴 UHPLC 僽⚺銳唬崵⟉㐼կ 

㖈⚥蚋暵䖄㕃靶涸ꊹ㹁ㄤ剣佪䧭ⴔ涸ⴔ區崵㹁鵂玐⚥歋✵⚥蚋䧭ⴔ㢕勇湡叻⻊ざ暟⻊㷖䚍

餘䊵䒗䖃䖃鳅㣐䌢欽涸⚥蚋勞⚥剣佪䧭ⴔ⺫䭍ꂛ碫暟餘剣稘㢪ㆇ䎾欽 PDA 唬崵㢴祪碫暟餘

偽稘㢪ㆇ䎾欽 ELSD 唬崵蕯⢪欽巊湱蒀靶⟉鵳遤崵霚傞絑䌢꨽銳絕ざ⢪欽넞鷥䭊䚍ծ넞⾝

併䏞涸暵䒗䚍唬崵㐼ㄤ鸑欽㘗唬崵㐼䧴罏㢴碫㘗蒀靶叙Ⱏず㼆⚥蚋䧭ⴔ暵䖄㕃靶ㄤ剣佪䧭ⴔ鵳

遤ⴔ區կ㥵㔋㷍ꫬꂁ倰곾磜⚙猫暵䖄䚍䭷叻䧭ⴔ⚥Ɤ哥Ⱶꫬ薗偽稘㢪ㆇ䎾꨽⢪欽 ELSD 唬崵㐼

鵳遤崵㹁⾲⯄蘡ꃑⴭ〳⟄⢪欽稘㢪唬崵㐼鵳遤ⴔ區կ 

㔔姼䀙峸⿽鵳呋巊湱ⴔ區禹絡㛇✵ Nexera LC-40XR 䘯鸟巊湱蒀靶⟉禹絡罣⾓ 70 MPa䵨

䒊Ⱘ剣⚙⚡杝用崨騟〳 ず傞鵘遤⚙絆呋ㅷⴔ區կ歋✵⚙⚡崨騟僽杝用鵘遤〳 ⟄㹊梡鳕巊岹✳

⯋䧴㔋⯋ㄤ唬崵㐼PDA 䧴 ELSD涸ꂁ縨㢴呋⻊կ忘駈⚥蚋暵䖄㕃靶ꊹ㹁ㄤ剣佪䧭ⴔ崵㹁⢪欽㖞

兞կ劥畎ꅾ挿➝絏䀙峸⿽鵳呋巊湱ⴔ區禹絡㖈⚥蚋ꂁ倰곾磜唬崵ⴔ區倰꬗涸䚍腊⠏⸷ㄤ暵挿⚹⚥

蚋遤⚌涸灇瑕ㄤ餘ꆀ䱽ⵖ䲿⣘✫剣⸂佅䭯⣘⚥蚋遤⚌➢⚌➃プ⿬罌կ 
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㔋㷍ꫬꂁ倰곾磜䭷叻䧭ⴔゎꆀ涸崵㹁 
䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫㔋㷍ꫬꂁ倰곾磜⚥ 2 猫䭷叻䧭ⴔ涸ゎꆀ崵㹁倰岁կ
霪倰岁〳ず傞⢪欽 ELSD 唬崵㐼ㄤ PDA 唬崵㐼ⴔⵆ崵㹁Ɤ哥Ⱶꫬ薗ㄤ⾲⯄蘡ꃑゎꆀկꟋ哥Ⱶꫬ薗
㖈 5-500 μg/mL 崽䏞薴㔵ⰻⰦ湱Ⱒ禹侨⚹ 0.9996⾲⯄蘡ꃑ 1-400 μg/mL 崽䏞薴㔵ⰻⰦ湱Ⱒ
禹侨⚹ 0.9990⚙猫暟餘絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥2 猫䭷叻䧭ⴔ涸⥂殆傞ꢂㄤ油꬗獤涸湱
㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.07~0.10%ㄤ 0.24~2.00%⛓ꢂ邍僈⟉㐼礵㺙䏞葻㥩կ⿽鵳呋巊湱ⴔ區禹絡Ⱘ
剣⿽崨騟〳ⴔⵆ鵶䱹 PDA ♸ ELSD 唬崵㐼鵳罜ず傞ⴔ區⚙猫割ず碫㘗涸⻊ざ暟➢罜㹊梡㔋㷍ꫬ
ꂁ倰곾磜⚥Ɤ哥Ⱶꫬ薗ㄤ⾲⯄蘡ꃑ⚙猫䭷叻䧭ⴔ涸ず傞ⴔ區կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  㔋㷍ꫬꂁ倰곾磜  Ɤ䏊Ⱶꫬ薗  ⾲⯄蘡ꃑ   

䪮助暵挿 
 霪禹絡Ⱘ剣⿽鵳呋〡⿽崨騟〳ず傞⢪欽⚙猫唬崵㐼ⴔ區割ず暟餘 
 〳넞佪䎾㼆㔋㷍ꫬꂁ倰곾磜⚥⚙猫䭷叻䚍䧭ⴔ涸ず傞唬崵 
 

㔋㷍ꫬ⚹Ⱶꫬ猰嗃暟Ⱘ剣幡掚鍒嫫嶊胅
牙沮涸⸆佪〳 欽✵肽掚ㅢ㍿ㅱ㊬胅汥汸氬
胇汥掚巵㢪屛掔掘⠟淼肌弯毹կ⚥蚋ꂁ倰
곾磜僽⚥蚋寖⵫涸梡去⻊❡ㅷⵖ㢊䧭⚥蚋ꂁ倰
곾磜湱嫱⠛絡⚥蚋껏晙,〳⟄⯝⿡⚰欽⵸摚撞涸
띿掓㣐㣐蒜溁傞ꢂ礵⸂կ 

շ⚥㕂蚋Ⱙո2020 䎃晜 I 鿈㔋㷍ꫬ涸ゎꆀ
崵㹁고♴ꅷ欽 HPLC-ELSD 唬崵Ɤ哥Ⱶꫬ薗կ
ꤑ姼⛓㢪㔋㷍ꫬ⚥涸⾲⯄蘡ꃑ〳饰ⵌ䫈蝒ծ䫒

氻嫫涸⡲欽僽㔋㷍ꫬ⚥〥♧猫䭷叻䧭ⴔկ㔋㷍
ꫬ⚥⾲⯄蘡ꃑ涸崵㹁〳ꅷ欽 HPLC-PDA 岁կ 

搬罜㼆✵㔋㷍ꫬ⚥涸⚙猫䭷叻䚍䧭ⴔ涸唬
崵꨽銳⢪欽⚙〵巊湱蒀靶⟉ⴔⵆ䵨ꂁ⚙⚡唬崵
㐼倰岁鳅⚹餩傞կ䀙峸 LC-40 ⿽鵳呋巊湱ⴔ區
禹絡〳 㖈♧㤛禹絡♳䵨ꂁ⚙⚡唬崵㐼ず傞模
䧭㔋㷍ꫬ⚥⾲⯄蘡ꃑㄤꟋ哥Ⱶꫬ薗⚙碫䭷叻䚍
䧭ⴔ涸唬崵կ倰岁溁傞溁⸂〳 넞佪䎾㼆㔋㷍ꫬ
ꂁ倰곾磜涸䭷叻崵霚կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 
鳕  巊  岹  LC-40D XRLPGEծLC-40B XR 禹絡䱽ⵖ㐼 CBM-40A 
膴  孞  纸 DGU-405×2 唬  崵  㐼 ELSD-LT IIIծSPD-M40 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.97 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
崨騟 1欽✵崵㹁Ɤ哥Ⱶꫬ薗 

蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  
P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱  A -10%䒗⚋ꃫ宐很巊B -10%䒗⚋ꃫ歌ꃫ很巊 
崨       鸟 1.0 mL/min 叙       庛  50˫ 
鵳 呋 ⡤ 獤 10 µL 峤  膴  倰  䒭  唑䏞峤膴錛邍1կ 
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E L S D 勵 ⟝     
㟞     渤 Wide 怓 獴 盗 庛 䏞  40 ˫ 
鵂 応 㐼  3 s   

邍 1 崨騟 1 唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 

0 70 30 
10 65 35 
12 57 43 
30 57 43 
40 43 57 
41 70 30 
47 70 30 

崨騟 2欽✵崵㹁⾲⯄蘡ꃑ 
蒀  靶  叙  Shim-pack GIST C18 (250 mm x 4.6 mm I.D., 5 μm)  

P/N:227-30017-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 
崨  ⸓  湱  A -0.1%熧ꃑ宐很巊B -⛩臟 
崨       鸟 1.0 mL/min 叙  庛  50 ˫ 
岚       Ɤ 254 nm 鵳 呋 ⡤ 獤 10 µL  
峤 膴 倰 䒭 唑䏞峤膴錛邍2կ 

邍 2 崨騟 2 唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 93 7 

15 93 7 
16 10 90 
26 10 90 
27 93 7 
47 93 7 

1.4 叻ⲥ很巊ꂁ縨 
Ɤ哥Ⱶꫬ薗㼆撑ㅷ很巊》Ɤ哥Ⱶꫬ薗㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈ 80%歌ꃫⵖ䧭嫦 1 mL ゎ 1.0 

mg 涸很巊⽰䖤կ 
⾲⯄蘡ꃑ㼆撑ㅷ很巊》⾲⯄蘡ꃑ㼆撑ㅷ鷓ꆀ礵㺙獦㹁⸈歌ꃫⵖ䧭嫦 1 mL ゎ 1.0 mg 涸很

巊⽰䖤կ 

1.5 呋ㅷ⵸㢅椚倰岁 
Ɤ哥Ⱶꫬ薗⣘霚ㅷ很巊》劥ㅷ紨 0.2 g礵㺙獦㹁縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ 80%歌ꃫ很巊

50 mL㺙㝱獦㹁ꅾꆀ馄㡮㢅椚⸆桧 250 W곸桧 40 kHz30 ⴔꛦ佞ⲇⱄ獦㹁ꅾꆀ欽
80%歌ꃫ很巊邉駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂》絯応巊⽰䖤կ 

⾲⯄蘡ꃑ⣘霚ㅷ很巊》劥ㅷ紨 0.2 g礵㺙獦㹁縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ歌ꃫ很巊 20 mL
㺙㝱獦㹁ꅾꆀ馄㡮㢅椚⸆桧 250 W곸桧 40 kHz30 ⴔꛦ佞ⲇⱄ獦㹁ꅾꆀ欽歌ꃫ很巊
邉駈Ⲹ㣟涸ꅾꆀ䶔⺣応鵂》絯応巊⽰䖤կ 
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2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
Ɤ哥Ⱶꫬ薗叻ⲥ很巊50 μg/mL涸蒀靶㕃㥵㕃1䨾爙⾲⯄蘡ꃑ叻ⲥ很巊100 μg/mL涸蒀靶㕃㥵

㕃3䨾爙կ 

 
㕃 1 50 μg/mL Ɤ哥Ⱶꫬ薗叻ⲥㅷ很巊蒀靶㕃崨騟 1 

 
㕃 2 100 μg/mL ⾲⯄蘡ꃑ叻ⲥㅷ很巊蒀靶㕃崨騟 2 

2.2 絁䚍薴㔵 
䭽1.3⚥涸㼆撑ㅷ很巊ⵖ㢊倰䒭ⴔⵆ欽80%歌ꃫㄤ歌ꃫꂁⵖ䧭崽䏞⚹5~500 μg/mL涸Ɤ哥Ⱶꫬ

薗ㄤ崽䏞⚹1~400 μg/mL涸⾲⯄蘡ꃑ叻ⲥ䊨⡲很巊䭽撑1.2⚥涸ⴔ區勵⟝鵳遤崵㹁կ絕卓邍僈Ɤ
哥Ⱶꫬ薗ㄤ⾲⯄蘡ꃑ絁䚍葻㥩絁䚍湱Ⱒ禹侨㖲㣐✵0.999Ⱘ⡤絕卓錛邍3կ 

 
㕃 3 Ɤ哥Ⱶꫬ薗ㄤ⾲⯄蘡ꃑ吥ⲥ刼絁 

邍 3 叻ⲥ刼絁絕卓 

䎸〿 ⻊ざ暟ぜ獦 
絁䚍薴㔵

µg/mL 
湱Ⱒ禹侨

r 
唬崵ꣳ LOD   

(μg/mL) 
㹁ꆀꣳ LOQ   

(μg/mL) 

1 Ɤ哥Ⱶꫬ薗 5~500 0.9996 2 5 
2 ⾲⯄蘡ꃑ 1-400 0.9990 0.1 0.4 

 

0.0 2.5 5.0 Ln(浓浓)
0

5

10

15

Ln(面面)

0 100 200 300 浓浓
0.0

0.5

1.0

1.5

面面(x10,000,000)

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0

10

20

30

40

mV
ELSD 

Ɤ哥Ⱶꫬ薗 

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 45.0 min

0

50

100

150

200

250
mAU

254nm,4nm 

⾲⯄蘡ꃑ 
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2.3 礵㺙䏞㹊낉 
》⣘霚ㅷ很巊䭽撑 1.2 ⴔ區勵⟝鵶絯鵳呋 6 妃罌㻋⟉㐼礵㺙䏞կ絕卓㥵邍 4Ɤ哥Ⱶꫬ薗⥂

殆傞ꢂ RSD ⚹ 0.07油꬗獤 RSD ⚹ 2.00%⾲⯄蘡ꃑ⥂殆傞ꢂ RSD ⚹ 0.10油꬗獤 RSD ⚹
0.24%邍僈⟉㐼礵㺙䏞葻㥩կ 

邍 4 礵㺙䏞霚낉絕卓n=6 

䎸〿 ⻊ざ暟ぜ獦 
RSD% 

⥂殆傞ꢂ(min) 油꬗獤 

1 Ɤ哥Ⱶꫬ薗 0.07 2.00 
2 ⾲⯄蘡ꃑ 0.10 0.24 

2.4 呋ㅷ崵㹁 
》 3 䪠㔋㷍ꫬꂁ倰곾磜呋ㅷ䭽 1.4 ⵖ䖤⣘霚ㅷ很巊䭽 1.2 ⚥涸ⴔ區勵⟝鵳遤崵㹁ゎꆀ崵

㹁絕卓錛邍 5կ3 䪠㔋㷍ꫬꂁ倰곾磜呋ㅷꟋ哥Ⱶꫬ薗ゎꆀ⚹ 1.14~1.46%⾲⯄蘡ꃑゎꆀ⚹ 
2.16~2.40%կ 

 
㕃 4. Ɤ哥Ⱶꫬ薗蒀靶㕃崨騟 11ծ㔋㷍ꫬ⣘霚ㅷ很巊2ծꟋ哥Ⱶꫬ薗 50 μg/mL 㼆撑ㅷ很巊 

 
㕃 5. ⾲⯄蘡ꃑ蒀靶㕃崨騟 21ծ㔋㷍ꫬ⣘霚ㅷ很巊2ծ⾲⯄蘡ꃑ 100 μg/mL 㼆撑ㅷ很巊 

邍 5 ⣘霚ㅷ很巊崵霚絕卓 

䎸〿 ⻊ざ暟ぜ獦 
呋ㅷ 1 呋ㅷ 2 呋ㅷ 3 

ゎꆀ% ゎꆀ% ゎꆀ% 

1 Ɤ哥Ⱶꫬ薗 
1.14 1.46 1.25 

1.17 1.44 1.27 

2 ⾲⯄蘡ꃑ 
2.40 2.28 2.16 
2.38 2.28 2.16 

2.5 ⸈叻㔐佐崵霚 
》ず♧䪠〿ծず♧崽䏞涸 9 ⼝呋ㅷⴔⵆ礵㺙⸈Ⰶ幊ざ㼆撑ㅷ很巊ꂁⵖ䧭湱䔲✵⣘霚ㅷ 50%

ゎꆀծ100%ゎꆀծ200%ゎꆀ涸⸈呋㔐佐很巊䭽 1.4 ⚥⣘霚ㅷ很巊涸ⵖ㢊鵳遤呋ㅷ⵸㢅椚⢪欽ꥥ
遤呋ㅷゎꆀ雦皾㔐佐桧㔐佐桧崵㹁絕卓錛邍 6կꟋ哥Ⱶꫬ薗㔐佐桧⚹ 101.8~108.1%⾲⯄蘡ꃑ㔐

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

0.00

0.25

0.50

0.75

1.00

1.25

uV(x100,000)

数数2:50ppm.lcd ELSD
数数1:供供供.lcd ELSD

1 

2 

Ɤ哥Ⱶꫬ薗 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min

-2.5

0.0

2.5

5.0

7.5

uV(x100,000)

数数2:原原原原100ppm标标供.lcd PDA Ch1 254nm,4nm 
数数1:原原原原原供.lcd PDA Ch1 254nm,4nm 

⾲⯄蘡ꃑ 

1 

2 
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佐桧⚹ 103.7~106.2%կ 
邍 6 㔐佐桧崵㹁絕卓n=3 

䎸〿 ⻊ざ暟ぜ獦 
50%ゎꆀ 100%ゎꆀ 200%ゎꆀ 

㔐佐桧% RSD% 㔐佐桧% RSD% 㔐佐桧% RSD% 

1 Ɤ哥Ⱶꫬ薗 108.1 2.13 104.7 2.73 101.8 3.03 
2 ⾲⯄蘡ꃑ 103.7 0.53 104.1 0.21 106.2 0.27 

3絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫㔋㷍ꫬꂁ倰곾磜 2 猫䭷叻䧭ⴔ涸ゎꆀ崵㹁倰岁霪倰

岁〳ず傞ⵄ欽 ELSD 崵㹁Ɤ哥Ⱶꫬ薗ㄤ PDA 唬崵㐼崵㹁⾲⯄蘡ꃑゎꆀկ罌㻋✫絁䚍ծꅾ㢕䚍ծ⸈叻
㔐佐桧〳⟄剣佪䎾㼆㔋㷍ꫬ⚥蚋ꂁ倰곾磜⚥Ɤ哥Ⱶꫬ薗ㄤ⾲⯄蘡ꃑ⚙猫䭷叻䚍䧭ⴔ涸ず傞唬崵կ  
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䊼䧾㣔ꂁ倰곾磜暵䖄㕃靶ⴔ區 
䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱蒀靶⟉䒊用✫䊼䧾㣔ꂁ倰곾磜暵䖄㕃靶涸ⴔ區倰岁կ霪倰岁⢪欽襒
〄⯕侔㼘唬崵㐼ㄤ稘㢪唬崵㐼ず傞崵㹁䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫ծ㻑祪碫暵䖄㕃靶կ絕卓
邍僈䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫ծ㻑祪碫暵䖄㕃靶ⴔ區絕卓痗ざ叻ⲥ錞㹁կ礵㺙䏞霚낉⚥
梠掜ꄍ蠂⿺襡ꃴ碫ぐ暵䖄油⥂殆傞ꢂ RSD%⚹ 0.02~1.01%㻑祪碫暵䖄㕃靶ぐ暵䖄油⥂殆傞ꢂ RSD%
⚹ 0.47~0.64%⟉㐼礵㺙䏞葻㥩կ霪倰岁溁傞ծ䘯鸟ծ珘㹁〳䎾㼆䊼䧾㣔ꂁ倰곾磜暵䖄靶㕃涸ⴔ
區կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  䊼䧾㣔ꂁ倰곾磜  暵䖄㕃靶   

䪮助暵挿 
 霪禹絡Ⱘ剣杝用⿽崨騟〳ず傞䎇⴩PDAㄤELSD⚙⚡唬崵㐼㹊梡割ず䚍餘暟餘ⴔ區կ 
 ♧妃ず傞ⴔ區䊼䧾㣔⚥祪碫ㄤ薗碫⚙碫暟餘涸暵䖄靶㕃蒜溁ⴔ區傞ꢂկ 
 

䊼䧾㣔⚹藥虊猰嗃暟ⰦⰨ剣邉胄꣉䔂瘡
낧牙굥弪涸⸆佪կ⚥蚋ꂁ倰곾磜僽⚥蚋寖⵫涸
梡去⻊❡ㅷկ㼜Ⱖⵖ㢊䧭⚥蚋ꂁ倰곾磜湱嫱⠛絡
⚥蚋껏晙,〳⟄⯝⿡⚰欽⵸摚撞涸띿掓㣐㣐蒜
溁傞ꢂ礵⸂⚥蚋ꂁ倰곾磜鵯♧倝Ⱓ⚥蚋剪蚋倰
䒭涸餘ꆀ叻ⲥ鵳遤Ⰼ㕂錞薴涸絡♧㼆⚥蚋䋑㖞
涸Ɤ鵴〄㾝Ⱘ剣帿鵴䠑⛐կ 

㕂㹻蚋ㅷ港漛盗椚㽷㕂㹻蚋ㅷ叻ⲥ YBZ-
PFKL-2021001շ䊼䧾㣔ꂁ倰곾磜ո⚥⢪欽 PDA

唬崵㐼崵㹁梠掜ꄍ蠂⿺襡ꃴ碫暵䖄㕃靶ELSD
唬崵㐼崵㹁㻑祪碫暵䖄㕃靶կ霪叻ⲥ꨽銳⢪欽⚙
㤛巊湱蒀靶⟉ⴔⵆ䵨ꂁ⚙⚡唬崵㐼鵳遤唬崵鳅
⚹餩傞կ䀙峸 LC-40 ⿽鵳呋巊湱蒀靶⟉〳 㖈♧
㤛禹絡♳䵨ꂁ⚙⚡唬崵㐼ず傞模䧭䊼䧾㣔ꂁ倰
곾磜⚥梠掜ꄍ蠂⿺襡ꃴ碫暵䖄㕃靶ㄤ㻑祪碫暵
䖄㕃靶涸唬崵կ霪倰岁溁傞溁⸂〳 넞佪䎾㼆շ䊼
䧾㣔ꂁ倰곾磜ո㕂㹻蚋ㅷ叻ⲥ涸暵䖄㕃靶ⴔ區կ 
 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40B XR×2 禹絡䱽ⵖ㐼 CBM-40 
膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-40ծELSD-LT III 
荈⸓鵳呋㐼 SIL-40C XR 叙  庛  盲 CTO-40C 
蒀靶䊨⡲畀 LabSolutions Ver. 5.128   

1.2 ⴔ區勵⟝  
崨騟 1梠掜ꄍ蠂⿺襡ꃴ碫暵䖄㕃靶ⴔ區勵⟝ 

蒀   靶   叙 ACQUITY UPLC HSS T3 (100 mm x 2.1 mm I.D., 1.8 μm) 
崨   ⸓   湱 A 湱-0.2%熧ꃑ宐很巊B 湱-歌ꃫ 
崨        鸟 0.3 mL/min 叙 庛 30˫ 
岚        Ɤ 235nmծ280nm 鵳 呋 ⡤ 獤 1 µL  
峤  膴  倰  䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹1%峤膴玐䎸錛邍1կ 
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邍 1. 崨騟 1 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
8.00 岹 B.Conc 1 

10.00 岹 B.Conc 7 
15.00 岹 B.Conc 10 
20.00 岹 B.Conc 48 
30.00 岹 B.Conc 75 
35.00 岹 B.Conc 90 
35.10 岹 B.Conc 1 
45.00 䱽ⵖ㐼 Stop  

崨騟 2㻑祪碫暵䖄㕃靶ⴔ區勵⟝ 
蒀   靶   叙 ShimNex HE Amide (150 mm x 4.6 mm I.D., 5 μm䀙峸♳嵳㹊낉

㐼勞剣ꣳⰖ぀P/N380-01243-29) 
崨   ⸓   湱 A 湱-宐B 湱-⛩臟 
崨        鸟 1.0 mL/min 叙 庛 30˫ 
鵳  呋  ⡤  獤 10 µL    
E L S D 勵 ⟝ 㟞渤 Wide怓獴盗庛䏞40˫꨺⻊㐼⾓⸂350 kPa 
峤  膴  倰  䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹78%峤膴玐䎸錛邍2կ 

邍 2. 崨騟 2 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋ 㢅椚ㄐ⟁ ⧩ 
5.00 岹 B.Conc 78 

20.00 岹 B.Conc 60 
24.00 岹 B.Conc 60 
26.00 岹 B.Conc 78 
45.00 䱽ⵖ㐼 Stop  

1.3 㼆撑ㅷ很巊ꂁⵖ 
㼆撑ㅷ很巊ꂁⵖ⿬撑㕂㹻蚋ㅷ港漛盗椚㽷〄䋒涸շ䊼䧾㣔ꂁ倰곾磜ո㕂㹻蚋ㅷ叻ⲥꂁⵖկ 
梠掜ꄍ蠂⿺襡ꃴ碫㼆撑ㅷ很巊ꂁⵖ》宐兪Ⱎ薗ծ⿡⛩ꃀ鲨〽虊薗ꃑծ歌㛇䒗藥虊稇-1-歌ꄍ㼆

撑ㅷ鷓ꆀ礵㺙獦㹁⸈ 80%歌ꃫⵖ䧭 75 μg/mL 涸宐兪Ⱎ薗ծ100 μg/mL 涸⿡⛩ꃀ鲨〽虊薗ꃑծ
100 μg/mL 涸歌㛇䒗藥虊稇-1-歌ꄍ幊ざ㼆撑ㅷ很巊⽰䖤կ 

㻑祪碫㼆撑ㅷ很巊ꂁⵖⴔⵆ》訴祪ծ1-訴卓♲祪ծ罣倛祪ծ䊼䧾㣔㻑祪 5 翸祪㼆撑ㅷ鷓ꆀ礵
㺙獦㹁⸈ 80%⛩臟ⵖ䧭 500 μg/mL 涸幊ざ㼆撑ㅷ很巊⽰䖤կ 

1.4 ⣘霚ㅷ⵸㢅椚倰岁 
⣘霚ㅷ很巊ꂁⵖ⿬撑㕂㹻蚋ㅷ港漛盗椚㽷〄䋒涸շ䊼䧾㣔ꂁ倰곾磜ո㕂㹻蚋ㅷ叻ⲥꂁⵖկ 
梠掜ꄍ蠂⿺襡ꃴ碫⣘霚ㅷ很巊ꂁⵖ》劥ㅷ鷓ꆀ灇絈》紨 0.1 g礵㺙獦㹁縨Ⱘ㝱ꝭ䕎櫕

⚥礵㺙⸈Ⰶ 30%歌ꃫ 25 mL㺙㝱獦㹁ꅾꆀ馄㡮㢅椚 60 min佞ⲇⱄ獦㹁ꅾꆀ欽 30%歌
ꃫ邉駈Ⲹ㣟涸ꅾꆀ䶔⺣鵂応》絯応巊⽰䖤կ 

㻑祪碫⣘霚ㅷ很巊ꂁⵖ》劥ㅷ鷓ꆀ灇絈》紨 0.2 g縨Ⱘ㝱ꝭ䕎櫕⚥礵㺙⸈Ⰶ 70%⛩ꃫ
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15 mL㺙㝱馄㡮㢅椚 30 min佞ⲇ䶔⺣鵂応》絯応巊⽰䖤կ 

2絕卓♸雭雿 

2.1 暵䖄㕃靶ⴔ區 
》1.3ㄤ1.4⚥涸㼆撑ㅷ很巊ㄤ⣘霚ㅷ很巊䭽1.2ⴔ區勵⟝鵳遤ⴔ區蒀靶㕃㥵㕃1~2䨾爙絕卓

錛邍3~4կ絕卓邍僈䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫ծ㻑祪碫暵䖄㕃靶ⴔ區絕卓痗ざ叻ⲥ錞㹁կ 

 
㕃 1. 䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫暵䖄蒀靶㕃 

油 1(S1)宐兪Ⱎ薗油 2⿡⛩ꃀ鲨〽虊薗ꃑ油 7(S2)歌㛇䒗藥虊稇-1-歌ꄍ 

邍 3. 䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫⣘霚ㅷ很巊暵䖄㕃靶絕卓 

暵䖄油 No. ⥂殆傞ꢂ(min) 
湱㼆⥂殆傞ꢂ 
㹊꣢崵㹁 

湱㼆⥂殆傞ꢂ 
叻ⲥ錞㹁 

1(S1) 5.618 - - 
2 7.617 1.356 1.42 (1.278~1.562) 
3 14.532 2.587 2.82 (2.538~3.102) 
4 16.315 2.904 2.96 (2.664~3.256) 
5 27.227 0.941 0.94 (0.846~1.034) 
6 27.821 0.961 0.95 (0.855~1.045) 

7(S2) 28.939 - - 
8 30.252 1.045 1.04 (0.936~1.144) 

 

 
㕃 2. 䊼䧾㣔ꂁ倰곾磜㻑祪碫暵䖄蒀靶㕃 

油 1訴祪油 21-訴卓♲祪油 3(S)罣倛祪油 4䊼䧾㣔㻑 5 翸祪 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

uV(x1,000)

数数2:HSS T3_HE Amide_环环环环_供供供_001.lcd 检检检A:235nm
数数1:HSS T3_HE Amide_环环环环_混标_007.lcd 检检检A:235nm

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50
uV(x1,000,000)

数数2:HSS T3_HE Amide_寡寡_供供供_008.lcd ELSD
数数1:HSS T3_HE Amide_寡寡_混标_009.lcd ELSD

1(S1) 

2 

7(S2) 

3 

4 㼆撑ㅷ 
⣘霚ㅷ 

5 6 
7 

8 

27.0 28.0 29.0 30.0 min

5.0

5.5

6.0

6.5
mV
检检检A 235nm 

1 

5 
6 

7 
8 

9 

2 3(S) 
4 

㼆撑ㅷ 

⣘霚ㅷ 
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邍 4. 䊼䧾㣔ꂁ倰곾磜㻑祪碫⣘霚ㅷ很巊暵䖄㕃靶絕卓 

暵䖄油 No. ⥂殆傞ꢂ(min) 
湱㼆⥂殆傞ꢂ 
㹊꣢崵㹁 

湱㼆⥂殆傞ꢂ 
叻ⲥ錞㹁 

1 6.105 0.524 0.54 (0.513~0.567) 
2 9.298 0.798 0.77 (0.731~0.808) 

3(S) 11.644 - - 
4 13.563 1.165 1.19 (1.130~1.249) 
5 15.147 1.301 1.34 (1.206~1.474) 
6 16.542 1.421 1.47 (1.323~1.617) 
7 17.723 1.522 1.58 (1.422~1.738) 
8 18.757 1.611 1.68 (1.512~1.848) 
9 19.672 1.689 1.76 (1.584~1.936) 

2.2 礵㺙䏞 
》 1.4 ⵖ䖤涸⣘霚ㅷ很巊䭽 1.2 ⚥涸ⴔ區勵⟝ꅾ㢕鵳呋 6 妃雦皾ꅾ㢕䚍կ絕卓邍僈梠掜

ꄍ蠂⿺襡ꃴ碫暵䖄㕃靶⚥涸 8 ⚡暵䖄油⥂殆傞ꢂ RSD%⚹ 0.02~1.01%㻑祪碫暵䖄㕃靶⚥涸 9 ⚡暵
䖄油⥂殆傞ꢂ RSD%⚹ 0.47~0.64%⟉㐼礵㺙䏞葻㥩կ 

邍 5 礵㺙䏞霚낉絕卓n=6 

碫㘗 暵䖄油 No. ⥂殆傞ꢂRSD% 碫㘗 暵䖄油 No. ⥂殆傞ꢂRSD% 

梠掜ꄍ蠂
⿺襡ꃴ碫 

1(S1) 1.01 

㻑祪碫 

1 0.63 
2 0.52 2 0.64 
3 0.12 3(S) 0.61 
4 0.11 4 0.58 
5 0.03 5 0.53 
6 0.04 6 0.51 

7(S2) 0.02 7 0.48 
8 0.09 8 0.47 
  9 0.47 

 
㕃 3. 䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫暵䖄㕃靶鵶絯 6 ꛏ蒀靶㕃 

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 min

-0.25

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

uV(x10,000)
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㕃 4. 䊼䧾㣔ꂁ倰곾磜㻑祪碫暵䖄㕃靶鵶絯 6 ꛏ蒀靶㕃 

3絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱蒀靶⟉䒊用✫䊼䧾㣔ꂁ倰곾磜暵䖄㕃靶ⴔ區倰岁霪倰岁〳⢪欽襒〄

⯕侔㼘唬崵㐼ㄤ稘㢪唬崵㐼ず傞崵㹁䊼䧾㣔ꂁ倰곾磜梠掜ꄍ蠂⿺襡ꃴ碫ծ㻑祪碫涸暵䖄㕃靶կ霪倰
岁割佖」岁錞倰岁ծⴔ區署傞꣭⡛♧⦔〳⟄忘駈շ䊼䧾㣔ꂁ倰곾磜ո㕂㹻蚋ㅷ叻ⲥ涸唬崵꨽宠
㼆灇瑕⚥蚋ꂁ倰곾磜㢴猫絆ⴔⰨ剣獤匧䠑⛐կ 
  

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

uV(x1,000,000)
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2.3 ⻊蚋遤⚌涸䎾欽 

 
 
⻊㷖蚋暟僽➢荈搬歲涸瀤暟ծ⸓嗃暟⚥䲿》ⴀ勻涸剣佪䧭ⴔ䧴罏僽鸑鵂⻊㷖ざ䧭䧴欰暟ざ䧭

ⵖ䖤涸蚋暟կ鵯❈蚋暟Ⱘ剣僈烁涸絕匬〳 ⟄欽✵곫꣈ծ屛毫ㄤ霏倗氬氻䧴罏欽✵靈蒜➃⡤⸆腊ծ

䲿넞欰崞餘ꆀㄤ⥂䭯魧⡤⨴䐀涸暵婋⻊㷖ㅷկ⚹✫烁⥂蚋ㅷ涸餘ꆀ⥂ꥻ蚋暟♳䋑た➃⼜涸⢪欽㸝

Ⰼ蚋暟䗳곢鵳遤餘ꆀ唬崵ⴔ區➢蚋ㅷ灇〄꣌媯䧭ⴔⴔ區ծざ䧭䊨蒌⠏⻊欰❡鵂玐⚥⚺䧭ⴔⴔ

區ծ勇餘唬崵ծ剣㹲暟餘灇瑕た劍蚋ㅷ㖈➃⡤ⰻ去靧❡暟ⴔ區瘝瘝ぐ⚡梠蒜鿪嶍⿺⟉㐼ⴔ區կ 

繠㕂蚋ⰩUnited States PharmacopeiaUSPծ傈劥蚋ⰩJapanese PharmacopoeiaJP

⟄⿺շ⚥㕂蚋Ⱙո瘝錞㹁✫ぐ猫고湡涸ⴔ區꨽銳鵳遤紱䏞霚낉ㄤ㹁ꆀ霚낉瘝⟄烁⥂蚋ㅷ涸餘ꆀ

罜鵯❈고湡ⴔ區呏研岁錞넞佪巊湱蒀靶岁⽑剣⚺崨㖑⡙կ⽰⢪僽⢪欽넞佪巊湱蒀靶岁告䖎㢴傞⦫

呏研ⴔ區湡涸割ず鸑䌢꨽銳⢪欽割ず蒀靶勵⟝鵳遤㢴⚡고湡崵霚鵯㽠嶍⿺㢴⚡ HPLC 勵⟝ⴔⵆ

鵳遤ⴔ區կ嫱㥵⚺䧭ⴔゎꆀ넞ծ剣Ⱒ暟餘ゎꆀ⡛偽岁㹊梡♧ꛏ鵳呋ⴔ區鸑䌢僽꨽ⴔ⚙妃鵳呋割

ず鵳呋⡤獤ㄤ鵳呋崽䏞ⴔ區崵㹁䀙峸⿽鵳呋巊湱ⴔ區禹絡涸荈⸓鵳呋㐼僽⿽鵳呋〡霃雦〳⟄

ず傞鍘〄⚙⚡杝用崨騟涸鵘遤➢罜㹊梡♧㤛巊湱禹絡ず傞模䧭⚺䧭ⴔ紱䏞ծ剣Ⱒ暟餘ゎꆀ涸崵

霚ⴔ區䲿⼮✫ⴔ區佪桧կ㼆✵蚋Ⱙ錞㹁涸碫⡃崵霚고湡霪禹絡涸⠏⸷ꬋ䌢僈儑կ劥畎⚺銳➝絏

䀙峸⿽鵳呋巊湱ⴔ區禹絡ず傞鵳遤⻊蚋⚥⚺䧭ⴔⴔ區ծ剣Ⱒ暟餘ⴔ區倰꬗涸䎾欽呩⢾⯎ⴔ㾝爙✫

霪⟉㐼涸䚍腊⠏⸷ㄤ暵挿⣘⻊蚋遤⚌➢⚌➃プ⿬罌կ 
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蚋ㅷ紱䏞霚낉♸㹁ꆀ霚낉涸ず傞ⴔ區 
䶰 銳劥俒⢪欽 Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡ず傞鵳遤䋒峫蓷涸紱䏞霚낉⿺㹁ꆀ霚낉㖈⸈
鸟涸ⴔ區勵⟝♴蜦䖤✫葻㥩涸ⴔ猌ㄤꅾ梡䚍絕卓ず傞⛲〳⟄儑衼Ⲹ㼱ⴔ區䊨⡲䨾꨽涸傞ꢂկ劥
俒⴩⚿涸湱Ⱒⴔ區爙⢾霹僈 Nexera ⿽鵳呋禹絡〳䎾欽✵蚋ㅷծ굹ㅷㄤ梠㞯瘝곭㚖⚥ HPLC ⴔ區㢴猫
湡叻絆ⴔ涸䞔ⲃ〳䲿넞䌢錞ⴔ區䊨⡲涸佪桧կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡䋒峫蓷⚋䧥ꂼ紱䏞霚낉 

䪮助暵挿 
 ⿽鵳呋禹絡〳ず傞鵳遤⻊蚋涸紱䏞㹊낉ㄤ㹁ꆀ㹊낉䲿넞ⴔ區䊨⡲涸佪桧կ 
 㖈USP<621>⚥錞㹁涸⯈雽薴㔵ⰻ佖」ⴔ區勵⟝綫瀊ⴔ區傞ꢂ忘駈叻ⲥ錞㹁կ 

 
繠㕂蚋ⰩUnited States Pharmacopeia

USPㄤ傈劥蚋ⰩJapanese Pharmacopoeia
JP瘝錞㹁✫ぐ猫고湡涸ⴔ區꨽銳鵳遤紱䏞霚
낉ㄤ㹁ꆀ霚낉瘝⟄烁⥂蚋ㅷ涸餘ꆀկ⽰⢪錞㹁
⢪欽HPLC鵳遤ⴔ區告㖈䖎㢴傞⦫Ⱖ⚥佐鲿
涸ⴔ區勵⟝㔔ⴔ區湡涸割ず罜鵳遤㢴고霚낉䎇
銳⢪欽㢴⚡HPLC勵⟝ⴔⵆ鵳遤ⴔ區կ 

㖈劥俒⚥Ⱒ✵USP43-NF38⚥佐鲿涸
䋒峫蓷涸紱䏞霚낉碫⡃暟餘ㄤ㹁ꆀ霚낉涸ⴔ
區倰岁ⴔ區勵⟝」⻊⿺Ⱖ⯈雽薴㔵錛USP 
General Chapter <621> Chromatography㖈劥
俒⚥獦⚹USP <621> ⴔ區鸟䏞呏研Ⱖ⡲✫䲿
⼮կ姼㢪㼜➝絏⢪欽Nexera⿽鵳呋禹絡㖈⚙猫
䘯鸟ⴔ區勵⟝♴ず傞鵳遤ⴔ區涸爙⢾կ 

 

1㹊낉鿈ⴔ 
1.1 禹絡ꂁ縨 

Nexera ⿽鵳呋禹絡剣⚙⚡杝用涸崨騟ⴔⵆ鵳呋䎇ず傞㖈割ず涸勵⟝♴㼆⚙⚡禹絡鵳遤ⴔ區կ
劥㹊낉ꅷ欽崨騟΍鵳遤䋒峫蓷涸紱䏞霚낉ꅷ欽崨騟Ύ鵳遤㹁ꆀ霚낉կ 

 

 
㕃 1 Nexera ⿽鵳呋禹絡涸崨騟㕃            㕃 2 Nexera ⿽鵳呋禹絡㢪錜 

检测器 1 
(SPD-M40) 

检测器 2 
(SPD-40) 
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1.2 ⴔ區勵⟝ 
崨騟 1痦♧絆 䋒峫蓷紱䏞㹊낉 

蒀  靶  叙   Shim-pack VeloxTMC18150 mm × 3 mm I.D.2.7 μm 
崨  ⸓  湱   A10 mmol/L 熧ꃑ宐很巊(pH 2.5)   B⛩臟   A / B = 33 : 67 
崨 ⸓ 湱 崨 鸟  1.8 mL/min 叙 庛  35˫ 
ꅷ  ꧋  岚 Ɤ  214 nm (SPD-M40) 鵳 呋 ⡤ 獤   1 µL 

崨騟 2痦✳絆 䋒峫蓷㹁ꆀ㹊낉 
蒀  靶  叙   Shim-packTM GIST C18-HP75 mm × 3 mm I.D.3 µm 
崨  ⸓  湱   A1 %w/v 守⛩ꃑ宐很巊欽孲孻⻊ꜽ靈荛 pH 3.0B⛩臟 A / B = 1 : 1 
崨 ⸓ 湱 崨 鸟  1.0 mL/min 叙 庛  35˫ 
ꅷ  ꧋ 岚  Ɤ  SPD-40254 nm 鵳 呋 ⡤ 獤   1 µL 

1.3 呋ㅷ⵸㢅椚 
   USP43-NF38⚥佐鲿涸䋒峫蓷紱䏞霚낉㹁ꆀ霚낉涸ⴔ區倰岁կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃⿺Ⱖ禹絡鷓欽䚍罌㻋 
2.1.1 䋒峫蓷紱䏞霚낉ⴔ區勵⟝♸絕卓 

⢪欽崨騟΍㹊倶✫USP43-NF38⚥佐鲿涸䋒峫蓷紱䏞霚낉կ㖈 USP<621>錞㹁涸⯈雽薴㔵ⰻ
佖」ⴔ區勵⟝た綫瀊✫ⴔ區傞ꢂկ㼆ゎ剣䋒峫蓷ㄤ薅䧥ꂼⰻ叻暟餘涸呋ㅷ鵳遤禹絡鷓欽䚍ⴔ區
Ⱖ蒀靶㕃㥵㕃 3禹絡鷓欽䚍霚낉絕卓㥵邍 1 䨾爙կ絑霆㹊㖈 USP<621>⯈雽涸佖」薴㔵ⰻ䲿넞
✫䋒峫蓷紱䏞霚낉ⴔ區佪桧忘駈禹絡鷓欽䚍霚낉ⴔ猌涸湱Ⱒ銳宠կ 

 
㕃 3 紱䏞霚낉禹絡鷓欽䚍呋ㅷ蒀靶 

邍 1 紱䏞霚낉涸禹絡鷓欽䚍고絕卓 

禹絡鷓欽䚍고湡 叻ⲥ 絕卓 

湱㼆⥂殆傞ꢂ 薅䧥ꂼ䔲䋒峫蓷⥂殆傞ꢂ⚹1.0傞 0.8 0.9 

ⴔ鳹桧 薅䧥ꂼㄤ䋒峫蓷 ͘2.0 9.1 

 



 

56 

2.1.2 䋒峫蓷㹁ꆀ霚낉ⴔ區勵⟝♸絕卓 
⢪欽崨騟Ύ㹊倶✫USP43-NF38⚥佐鲿涸䋒峫蓷㹁ꆀ霚낉կ㖈 USP<621>錞㹁涸⯈雽佖」薴

㔵ⰻ佖」ⴔ區勵⟝綫瀊✫ⴔ區傞ꢂկ㼆ゎ剣䋒峫蓷⿺Ⱖⴔ鍒暟ծ4-䒗♨㛇薅⛩ꂼUSP ⚁雿⚥邍
爙⚹ Ibuprofen Related Compound Cㄤ薅䧥ꂼⰻ叻暟餘涸呋ㅷ鵳遤ⴔ區Ⱖ蒀靶㕃㥵㕃 4
禹絡鷓欽䚍霚낉絕卓㥵邍 2 䨾爙կ絑霆㹊㹁ꆀ霚낉涸ⴔ區䭽撑 USP<621>䲿넞✫ⴔ區鸟䏞忘駈
禹絡鷓欽䚍霚낉ⴔ猌湱Ⱒ銳宠կ 

 
㕃 4 㹁ꆀ霚낉禹絡鷓欽䚍呋ㅷ蒀靶㕃 

邍 2 㹁ꆀ霚낉涸禹絡鷓欽䚍고絕卓 

禹絡鷓欽䚍고湡 叻ⲥ 絕卓 

湱㼆⥂殆傞ꢂ 薅䧥ꂼ䔲䋒峫蓷⥂殆傞ꢂ⚹1.0傞 1.4 1.3 
4-䒗♨㛇薅⛩ꂼ䔲薅䧥ꂼ⥂殆傞ꢂ⚹1.0傞 1.2 1.2 

ⴔ鳹桧 䋒峫蓷ㄤ薅䧥ꂼ ͘2.5 5.8 
薅䧥ꂼㄤ4-䒗♨㛇薅⛩ꂼ ͘2.5 5.8 

㼆獦㔔㶩 
䋒峫蓷 ͗2.5 2.0 
薅䧥ꂼ ͗2.5 1.0 

薅䧥ꂼㄤ4-䒗♨㛇薅⛩ꂼ ͗2.5 1.0 

2.2 紱䏞㹊낉♸㹁ꆀ㹊낉涸ꅾ㢕䚍 
⢪欽 Nexera ⿽鵳呋禹絡ず傞鵳遤✫ 6 妃鵶絯ⴔ區կ㕃 5 䨾爙⚹紱䏞霚낉涸蒀靶㕃邍 3 䨾爙

⚹⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵կ㕃 6 䨾爙⚹㹁ꆀ霚낉涸蒀靶㕃邍 4 䨾爙⚹Ⱒ✵禹絡鷓欽䚍
涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵կ紱䏞ㄤ㹁ꆀ㹊낉絕卓㖲忘駈禹絡鷓欽䚍叻ⲥꅾ㢕䚍葻㥩կ 

 
㕃 5 ず傞ⴔ區傞涸蒀靶㕃紱䏞霚낉 
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邍 3 ず傞ⴔ區傞涸ꅾ梡䚍紱䏞霚낉 

고湡 湱㼆叻ⲥ⨊䊵(%) n=6 

䋒峫蓷 ⥂殆傞ꢂ 0.10 
油꬗獤 0.18 

薅䧥ꂼ ⥂殆傞ꢂ 0.08 
油꬗獤 0.18 

 

 
㕃 6 ず傞ⴔ區傞涸蒀靶㕃㹁ꆀ霚낉 
邍 4 ず傞ⴔ區傞涸ꅾ梡䚍㹁ꆀ霚낉 

禹絡鷓欽䚍고湡 湱㼆叻ⲥ⨊䊵(%) n=6 
叻ⲥ 絕卓 

䋒峫蓷 ⥂殆傞ꢂ ͗2.0 0.09 
油꬗獤 ͗2.0 0.05 

薅䧥ꂼ ⥂殆傞ꢂ ͗2.0 0.07 
油꬗獤 ͗2.0 0.07 

4-䒗♨㛇薅⛩ꂼ ⥂殆傞ꢂ ͗2.0 0.07 
油꬗獤 ͗2.0 0.07 

2絕雿 
㼆✵USP43-NF38⚥佐鲿涸䋒峫蓷紱䏞霚낉碫⡃暟餘ㄤ㹁ꆀ霚낉涸⚙猫ⴔ區倰岁呏研

USP<621>佖」ⴔ區勵⟝〳 㖈忘駈ぐ禹絡鷓欽䚍涸䞔ⲃ♴鵳遤䘯鸟ⴔ區կ姼㢪⢪欽Nexera⿽鵳呋
禹絡ず傞鵳遤䋒峫蓷涸紱䏞霚낉⿺㹁ꆀ霚낉㖈鳅瀊涸ⴔ區勵⟝♴蜦䖤✫葻㥩涸ⴔ猌ㄤꅾ梡䚍絕
卓ず傞⛲〳⟄儑衼Ⲹ㼱ⴔ區䊨⡲䨾꨽涸傞ꢂկ 

NexeraTM⿽鵳呋禹絡〳䎾欽✵굹ㅷㄤ梠㞯瘝곭㚖鸑鵂HPLCず傞ⴔ區㢴猫湡叻絆ⴔ➢罜〳䲿넞
䌢錞ⴔ區䊨⡲涸佪桧կ 
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꣚䩯⠄➭宝ꛠゎꆀ⿺Ⱖ剣Ⱒ暟餘涸ず傞崵㹁 
䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁꣚䩯⠄➭宝ꛠゎꆀ⿺Ⱖ剣Ⱒ暟餘涸倰岁կ
⚺䧭ⴔ꣚䩯⠄➭宝ꛠ㖈 100-2000mg/L 崽䏞薴㔵ⰻծ7 猫剣Ⱒ暟餘絆ⴔ㖈 2.0-100 mg/L 崽䏞薴㔵ⰻ
Ⱖ絁䚍湱Ⱒ禹侨㖲㣐✵ 0.999礵烁䏞㖈 92.6%~114.0%⛓ꢂ絁䚍葻㥩珘㹁䚍罌㻋⚥8 猫絆ⴔ
涸⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.68~2.56 %ㄤ 0.46~2.81 %⛓ꢂ⟉㐼礵㺙䏞葻㥩㼆
倰岁涸㔐佐桧鵳遤罌㻋絕卓儑爙 8 猫⻊ざ暟涸呋ㅷ⸈叻㔐佐桧㖈 83.4%~106.2%⛓ꢂ忘駈叻ⲥ
崵霚銳宠կ⿽鵳呋巊湱ⴔ區禹絡〳㹊梡꣚⠄➭宝ꛠゎꆀㄤ剣Ⱒ暟餘ず傞ⴔ區ⴔ區䘯鸟署傞瀊կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  ꣚䩯⠄➭宝  剣Ⱒ暟餘   

䪮助暵挿 
 霪禹絡䎂遤⿽崨騟霃雦〳㹊梡⚺䧭ⴔ♸剣Ⱒ暟餘ず傞ⴔ區蒜溁ⴔ區傞ꢂկ 
 ꣚䩯⠄➭宝ꛠゎꆀ⿺Ⱖ剣Ⱒ暟餘崵霚絕卓㖲忘駈蚋Ⱙ錞㹁կ 

 
䗱過盗氬氻僽⽭㹲➃碫⨴䐀暵ⵆ僽⚥罈

䎃剒䌢錛ծ剒⚚ꅾ涸氬氻⛓♧過腒䒗䌢僽⸓
腡礀呋炽⻊ծⱟ䗱氻⟄⿺Ⱖ➭䗱腰過盗氬氻涸ꅾ
銳㔔稇կ꣚䩯⠄➭宝ꛠ㾩HMG-CoA鵮⾲ꃍ䫈ⵖ
⵫劥魧偽崞䚍〡剪エ佐た涸宐鍒❡暟㖈⡤ⰻ
畊✰䚍䫈ⵖ胐㔿ꃫざ䧭鵂玐⚥涸ꣳ鸟ꃍ繿歌䧥
✳ꃀ鳇ꃍA鵮⾲ꃍ⢪胐㔿ꃫ涸ざ䧭Ⲹ㼱⛲⢪

⡛㺙䏞腒跗涯「⡤ざ䧭㟞⸈⚥䏞꣭⡛過幡♲ꃀ
欥屘宐䎂ㄤ㟞넞過넞㺙䏞腒跗涯宐䎂կ 

劥俒⿬罌2020晜✳鿈㕂㹻蚋Ⱙ⚥㕂㹻蚋
Ⱙ㨼プ⠔〄䋒շ꣚䩯⠄➭宝ꛠոꅷ欽䀙峸⿽鵳
呋巊湱ⴔ區禹絡䒊用ず傞ⴔ區꣚䩯⠄➭宝ꛠゎ
ꆀ⿺剣Ⱒ暟餘涸涸巊湱倰岁կ

1㹊낉鿈ⴔ 
1.1 ⟉㐼䀙峸⿽鵳呋巊湱ⴔ區禹絡Ⱘ⡤ꂁ縨㥵♴ 

鳕  巊  岹 LC-40D XRLPGE崨騟 1 
LC-40B XR崨騟 2 

禹絡䱽ⵖ㐼 CBM-40A 

膴  孞  纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.117 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
崨騟 1痦♧絆 7 猫勇餘 

蒀  靶  叙  Shim-pack GIST C18-AQ4.6mm ×250mm L(HSS)5.0 µmP/N:227-
30742-08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱  A 湱-1.54g/L ꃲꃑꜽ很巊ⱺꃲꃑ靈蒜 pH ⧩荛4.4:⛩臟7030 
B 湱-⛩臟 

崨       鸟 0.8 mL/min 叙    庛 35˫ 
鵳 呋 ⡤ 獤 10 µL  岚    Ɤ 244 nm 
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峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹16%傞ꢂ玐䎸錛邍1կ 
邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
15 Pump B.Conc 16 
50 Pump B.Conc 16 
52 Pump B.Conc 80 
70 Pump B.Conc 80 

70.1 Pump B.Conc 16 
75 Control Stop  

崨騟 2痦✳絆 ⚺䧭ⴔ-꣚䩯⠄➭宝ꛠ 
蒀  靶  叙  Shim-pack GIST C184.6mm ×250mm L(HSS)5.0 µmP/N:227-30017-

08䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 
崨  ⸓  湱  A 湱-1.54 g/L ꃲꃑꜽ很巊ⱺꃲꃑ靈蒜 pH ⧩荛4.4:⛩臟70:30 

B 湱-⛩臟 
崨       鸟 0.8 mL/min 叙    庛 35˫ 
鵳 呋 ⡤ 獤 10 µL  岚    Ɤ 244 nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ㨤崽䏞⚹14%傞ꢂ玐䎸錛邍2կ 

邍 2 痦✳絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command B(%) 
15 Pump B.Conc 14 
40 Pump B.Conc 20 
42 Pump B.Conc 80 
60 Pump B.Conc 80 

60.1 Pump B.Conc 14 
65 Control Stop  

1.3 吥ⲥㅷ⿺呋ㅷⵖ㢊 
吥ⲥ刼絁ⵖ㢊 

痦♧絆⿬撑 2020 晜㕂㹻蚋Ⱙ고♴剣Ⱒ暟餘崵㹁岁》꣚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 10 mg縨 50mL ꆀ櫕⚥⢪欽✳歌㛇歌ꃀ腂很
鍒䎇獺ꅺ荛ⵠ䏞䶔⺣⡲⚹⪰㢊巊欽✳歌㛇歌ꃀ腂⡲⚹獺ꅺ⵫ⴔⵆ獺ꅺ䧭 2ծ5ծ10ծ20ծ50ծ
100 mg/L 涸叻ⲥ䊨⡲很巊կ 

痦✳絆礵㺙獦》꣚䩯⠄➭宝ꛠ⚺䧭ⴔ欽✳歌㛇歌ꃀ腂ⴔⵆ獺ꅺ䧭 50ծ100ծ200ծ500ծ1000ծ
2000 mg/L 涸叻ⲥ䊨⡲很巊կ 
呋ㅷ⵸㢅椚 

痦♧絆⿬撑 2020 晜㕂㹻蚋Ⱙ고♴剣Ⱒ暟餘崵㹁岁》⣘霚ㅷ鷓ꆀ灇絈》絈磋鷓ꆀ⸈鷓
ꆀ✳歌㛇歌ꃀ腂馄㡮紨 5 ⴔꛦ⢪꣚䩯⠄➭宝ꛠ很鍒䎇獺ꅺ䧭嫦 1 mL ⚥紨ゎ꣚䩯⠄➭宝 2.5 mg
涸很巊応鵂》絯応巊կ⚰欽倝ⵖկ 

痦✳絆⿬撑 2020 晜㕂㹻蚋Ⱙ고♴剣Ⱒ暟餘崵㹁岁》⣘霚ㅷ鷓ꆀ灇絈》絈磋鷓ꆀ⸈鷓
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ꆀ✳歌㛇歌ꃀ腂馄㡮紨 5 ⴔꛦ⢪꣚䩯⠄➭宝ꛠ很鍒䎇獺ꅺ䧭嫦 1 ml ⚥紨ゎ꣚䩯⠄➭宝 0.1 mg
涸很巊応鵂》絯応巊կ⚰欽倝ⵖկ 

2絕卓♸雭雿 
2.1 叻ⲥ很巊蒀靶㕃 

⚙⚡崨騟涸蒀靶㕃㥵♴䨾爙 

 
㕃 1 叻ⲥㅷ很巊蒀靶㕃100 mg/L痦♧絆 

 
㕃 2 叻ⲥㅷ很巊蒀靶㕃100 mg/L痦✳絆 

2.2 吥ⲥ刼絁 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.2⚥涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻

ꅷ欽㢪叻岁䒊用吥ⲥ刼絁絕卓㥵㕃5䨾爙կ7猫勇餘㖈2.0~100.0 mg/L⚺䧭ⴔ㖈100~2000 mg/L
崽䏞薴㔵ⰻⰨ剣葻㥩涸絁䚍Ⱒ禹絁䚍湱Ⱒ禹侨㖲㣐✵0.999ⲥ烁䏞㖈92.6~115.9Ⱘ⡤絕卓錛
邍3կ 
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1꣚䩯⠄➭宝 
Y=(28513.3)X + (-122411) 
R2=0.9999841 
r=0.9999920 

2勇餘 I 
Y =(27308.6)X + (-8176.38) 
R2=0.9999967 
r=0.9999984 

3勇餘 II 
Y = (26287.2)X + (-23521.0) 
R2=0.9996841 
r=0.9998421 
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㕃 3 8 ⚡⻊ざ暟涸吥ⲥ刼絁 

邍 3 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟 ⥂殆傞ꢂ 絁䚍薴㔵 湱Ⱒ禹侨r ⲥ烁䏞(%) 

1 ꣚䩯⠄➭宝 35.079 50-2000 0.9999 99.3~100.9 
2 勇餘I 30.119 2-100 0.9999 99.0~102.1 
3 勇餘II 32.650 2-100 0.9998 95.3~115.9 
4 勇餘III 37.040 2-100 0.9999 98.1~100.5 
5 勇餘IV 56.679 2-100 0.9999 93.6~101.0 
6 勇餘勇餘V 66.521 2-100 0.9999 92.6~101.0 
7 勇餘VI 58.443 2-100 0.9999 98.8~114.0 
8 勇餘VII 16.958 2-100 0.9999 97.7~112.0 

2.3 礵㺙䏞㹊낉 
》割ず崽䏞涸叻ⲥㅷ很巊(痦♧絆 5 mg/Lծ痦✳絆 100 mg/L)鵶絯鵳呋 6 妃欽✵罌㻋⟉㐼涸

礵㺙䏞⥂殆傞ꢂㄤ油꬗獤涸ꅾ㢕䚍絕卓㥵邍 4 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊
䊵ⴔⵆ㖈 0.68~2.56 %ㄤ 0.46~2.81 %⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 4 ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍絕卓n=6 

No. ぜ獦 
RSD% 

R.T. Area 

1 ꣚䩯⠄➭宝 0.68 0.46 
2 勇餘I 1.23 1.39 
3 勇餘II 1.34 1.41 
4 勇餘III 1.75 1.51 
5 勇餘IV 1.43 1.59 
6 勇餘V 1.63 1.61 
7 勇餘VI 2.56 2.81 
8 勇餘VII 1.54 1.30 
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4勇餘 III 
Y = (22571.7)X + (-4270.32) 
R2=0.9999961 
r=0.9999980 

5勇餘 IV 
Y = (33107.9)X + (4119.15) 
R2=0.9999801 
r=0.9999901 

6勇餘 V 
Y = (23186.9)X + (-53871.3) 
R2=0.9999673 
r=0.9999836 

 

7勇餘 VI 
Y = (27424.2)X + (-5427.54) 
R2=0.9999729 
r=0.9999865 

8勇餘 VII 
Y = (17363.8)X + (-23492.7) 
R2=0.9998355 
r=0.9999178 
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2.4 㹊꣢呋劥崵霚 
》溶濼㹊꣢呋劥鷓ꆀ⚙㤛崨騟ⴔⵆ⸈Ⰶ♧㹁崽䏞涸勇餘⿺꣚䩯⠄➭宝叻巊勇餘崨騟 1 呋劥

崽䏞⚹ 2500 mg/Lծ꣚䩯⠄➭宝崨騟 2 呋劥崽䏞⚹ 100 mg/L䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁կ研⚥㕂蚋
Ⱙ錞㹁ꣳ䏞⣘霚ㅷ很巊涸蒀靶㕃⚥㥵剣勇餘油勇餘˺ㄤ勇餘˻油꬗獤ⴔⵆ割䖤㣐✵㼆撑很巊⚺
油꬗獤涸 3 ⦔0.3%勇餘˼ㄤ勇餘 VI 油꬗獤ⴔⵆ割䖤㣐✵㼆撑很巊⚺油꬗獤涸 1.5 ⦔0.15%
勇餘 IVծ勇餘 V ㄤ勇餘̀油꬗獤ⴔⵆ割䖤㣐✵㼆撑很巊涸⚺油꬗獤0.1%Ⱖ➭⽀⚡勇餘油꬗獤
割䖤㣐✵㼆撑很巊涸⚺油꬗獤0.1%ぐ勇餘油꬗獤涸ㄤ割䖤㣐✵㼆撑很巊⚺油꬗獤涸 10 ⦔
1.0%㼭✵⾝併䏞很巊⚺油꬗獤涸蒀靶油䙐殜割雦կ⣜撑雦皾勇餘崨騟 1 ⚥䨾崵霚㹊꣢呋劥油
꬗獤㼭✵絁䚍唬崵ꣳ2 mg/L油꬗獤ⴭ雵⚹ N.D꣚䩯⠄➭宝崨騟 2 崵㹁꣚䩯⠄➭宝ゎꆀ崵㹁
絕卓㥵♴邍կ 

 

  
㕃 4 㹊꣢呋劥勇餘崵㹁-崨騟 1 

 

㕃 5 㹊꣢呋劥ゎꆀ崵㹁-崨騟 2 
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邍 5 㹊꣢呋劥絕卓 

No. ⻊ざ暟ぜ獦 
唬崵ꣳ 
油꬗獤 

㹊꣢呋劥 
油꬗獤 

唬ⴀ絕卓 
(mg/L) 

1 ꣚䩯⠄➭宝 1,315,937 2,875,994 105.158 
2 勇餘 I 47,577 13,953 N.D. 
3 勇餘 II 47,964 21,954 N.D. 
4 勇餘 III 40,863 1,764 N.D. 
5 勇餘 IV 66,115 41,454 N.D. 
6 勇餘 V 44,013 15,844 N.D. 
7 勇餘 VI 57,108 52,758 N.D. 
8 勇餘 VII 25,355 15,356 N.D. 

2.5 ⸈叻㔐佐桧崵霚 
》溶濼ゎꆀ涸⣘霚ㅷ鷓ꆀ⚙㤛崨騟ⴔⵆ⸈Ⰶ♧㹁崽䏞涸勇餘⿺꣚䩯⠄➭宝叻巊勇餘崨騟 1

⸈叻崽䏞⚹ 5ppmծ꣚䩯⠄➭宝崨騟 2 ⸈叻崽䏞⚹ 100ppm䭽撑 1.3 ⚥呋ㅷⵖ㢊倰岁⸈叻㔐佐桧
崵霚絕卓儑爙8 猫⻊ざ暟涸呋ㅷ⸈叻㔐佐桧㖈 83.4%~106.2%⛓ꢂ忘駈叻ⲥ崵霚銳宠կ 

邍 6 ⸈叻㔐佐桧絕卓 

NO. ⻊ざ暟 ⸈叻崽䏞ug/mL 唬崵⧩ug/mL 㔐佐桧% 
1 ꣚䩯⠄➭宝 100 94.36 94.4  
2 勇餘I 5 5.19 103.8  
3 勇餘II 5 4.61 92.2  
4 勇餘III 5 4.69 93.8  
5 勇餘IV 5 5.31 106.2  
6 勇餘V 5 4.17 83.4  
7 勇餘VI 5 4.23 84.6  
8 勇餘VII 5 4.85 97.0  

 

4絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱ⴔ區禹絡䒊用✫䘯鸟崵㹁꣚䩯⠄➭宝ꛠ涸剣Ⱒ暟餘⿺ゎꆀ涸倰岁䎇

罌㻋✫絁䚍ծꅾ㢕䚍ծ⸈叻㔐佐桧崵霚瘝㖲〳⟄忘駈㕂㹻蚋Ⱙ㨼プ⠔골䋒涸2020 晜 ✳鿈〄䋒
涸շ꣚䩯⠄➭宝ꛠո涸唬崵꨽宠կ⿽鵳呋巊湱ⴔ區禹絡涸⢪欽〳⟄㹊梡꣚⠄➭宝ꛠ⚺䧭ⴔゎꆀㄤ剣
Ⱒ暟餘ず傞ⴔ區蒜溁ⴔ區傞ꢂ〳⣘湱Ⱒ遤⚌⿬罌  
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2.4 굹ㅷ遤⚌涸䎾欽 

 

 
굹ㅷ䭷ぐ猫⣘➃굹欽䧴罏껏欽涸䧭ㅷㄤ⾲俱⟄⿺䭽撑⠛絡傁僽굹ㅷ⿶僽蚋ㅷ涸暟ㅷ

告僽割⺫䭍⟄屛毫⚹湡涸涸暟ㅷկꥥ满爢⠔涸〄㾝ㄤ欰崞宐䎂涸䲿넞⚥㕂ⱚ⚌鵳Ⰶ✫忘駈
蠒⚌⨴䐀꨽宠涸倝꣌媯굹ㅷ⸈䊨遤⚌涸〄㾝⛲鵳Ⰶ넞餘ꆀ〄㾝꣌媯ッ梡ⴀⰨ剣蠒Ⱞ⸆腊
䚍涸굹ㅷ꨽宠㟞⸈鴽鸟ծ굹ㅷ곭㚖猰䪮⠛Ꝉ「ⵌꅾ錠瘝暵䖄➃⼜刿⸈Ⱒ岤蠒Ⱞ♸⨴䐀կ굹
ㅷ⚥涸蠒Ⱞ䧭ⴔ⚺銳僽⺫䭍跗涯餘ծ腒碫ծ焫宐鵮ㄤ䧮ծ瀤暟餘ծ絶欰稇ծ宐ㄤ苇굹紦絶կ
㼆蠒Ⱞ暟餘唬崵㕂㹻굹ㅷ蚋ㅷ盗椚㽷FDAⰨ剣湱Ⱒ錞㹁嫱㥵굹ㅷ⚥剣纸ꃑ碫ծ絶欰
稇碫瘝鵯❈蠒Ⱞ䧭ⴔゎꆀ鳅넞岁錞㢴⢪欽넞佪巊湱蒀靶岁ⴔ區կ 

㖈⸆腊䚍굹ㅷ灇瑕⚥㼆崞䚍䧭ⴔ涸絾ざⴔ區僽䗳銳涸կ鵯❈䞔ⲃ꨽銳ず傞ⴔ區雽㢴碫
㘗涸⻊ざ暟孽㛇ꃑծ剣纸ꃑծ腒餘ծ祪瘝罜割僽皍⽀㖑Ⱒ岤♧⚡⻊ざ暟絆罜鵯❈暟
餘涸匧䚍ծ⻊㷖䚍餘䊵䒗鳅㣐꨽ꅷ欽割ず涸巊湱ⴔ區勵⟝կ嫱㥵1> 굹ㅷ⚥㢴猫剣纸ꃑ
涸崵霚歋✵䊹✳ꃑ♸Ⱖ➭⻊ざ暟㖈⥂殆暵䚍倰꬗涸䊵䒗꨽銳⢪欽⚙㤛割ず涸巊湱倰岁鵳
遤ⴔ區㔔姼叻ⲥ⚥錞㹁✫⚙⚡割ず涸ⴔ區倰岁2> 㼆됎聘瘝欰됮碫굹ㅷ鵳遤倝됮䏞ㄤ」
餘玐䏞ⴔ區傞꨽銳㼆 ATPծ絆腂ㄤ孽㛇ꃑ瘝⻊㷖䚍餘割ず涸♧絆⻊ざ暟鵳遤ⴔ區崵㹁絾
ざ崵霚絕卓㼆湡叻⿬侨鵳遤霉⠮ATP 湱Ⱒ⻊ざ暟Ⱘ剣稘㢪エ佐罜湡叻絆腂ㄤ孽㛇ꃑ鸑鵂
遥欰たⰨ剣蚃⯕崞䚍㔔姼⚹✫模䧭湡叻⿬侨霉⠮꨽銳⢪欽割ず碫㘗涸唬崵㐼模䧭湡叻⻊ざ
暟涸崵㹁3> 㖈굹ㅷ䊨⚌〄ꃋ鵂玐⚥㼆割ず⻊㷖䚍餘〄ꃋ❡暟涸唬崵⛲꨽銳⢪欽割ず涸
巊湱倰岁割ず涸唬崵㐼鵳遤港崵կ㔔姼ꛏ㼆굹ㅷⴔ區⚥鵯❈䞔ⲃ꨽銳⢪欽割ず涸巊湱
勵⟝ծ割ず蒀靶叙⟄⿺割ず唬崵絆ざ鵳遤ⴔ區⢪欽⿽鵳呋巊湱ⴔ區禹絡〳⟄⾝崞䵨ꂁ割
ず巊湱勵⟝ㄤ唬崵㐼㼆湡叻⿬侨鵳遤ず姿崵霚➢罜㼜傞ꢂⲸ㼱♧⼱剣佪䲿넞䊨⡲佪桧կ
鵯⚡禹絡〳⟄㖈割佖」䌢錞巊湱ⴔ區勵⟝涸䞔ⲃ♴剣佪㖑䎾㼆唬崵錞薴銳宠կ鵯䠑㄂满
⽰⢪僽僒꣭鍒䧴꨽銳Ɤ傞ꢂⴔ區涸呋ㅷ暵ⵆ僽꨽銳⢪欽⚙猫倰岁ㄤ⚙⚡鵳呋ꛏ涸唬崵고
湡霪禹絡⛲腊㢿邍梡ⴀ⼾馊涸⠏⸷腊㢿模Ⰼ忘駈굹ㅷ㸝Ⰼ唬崵ⴔ區涸꨽宠կ劥畎ꅾ挿➝
絏✫䀙峸⿽鵳呋巊湱ⴔ區禹絡㖈굹ㅷ㸝Ⰼ唬崵倰꬗䚍腊⠏⸷ㄤ暵挿⣘遤⚌➢⚌➃プ⿬罌կ 
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굹ㅷ⚥ 7 猫剣劼ꃑゎꆀ涸崵㹁 

䶰 銳劥俒⢪欽䀙峸⿽鵳呋巊湱蒀靶⟉䒊用✫䘯鸟崵㹁굹ㅷ⚥剣纸ꃑ瘝 7 猫⾲俱涸唬崵倰
岁կ7 猫剣纸ꃑ㖈ぐ荈絁䚍崽䏞薴㔵ⰻ湱Ⱒ禹侨㖲㣐✵ 0.997ぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈
89.1%~114.7%⛓ꢂ絁䚍湱Ⱒ䚍葻㥩կ珘㹁䚍罌㻋⚥7 猫絆ⴔ涸⥂殆傞ꢂ湱ㄤ油꬗獤涸
湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.016~0.195%ㄤ 0.071~2.700%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ⿽鵳呋巊湱蒀
靶⟉〳⟄㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷ傁割佖」岁錞倰岁⿶〳㹊梡ⴔ區䘯鸟忘駈굹ㅷ
㸝Ⰼ㕂㹻叻ⲥ GB 5009.157-2016շ굹ㅷ⚥剣纸ꃑ涸崵㹁ո涸唬崵꨽宠կ 

Ⱒꝶ霒⿽鵳呋巊湱蒀靶⟉剣纸ꃑ 

䪮助暵挿 
ꛏ㼆叻ⲥ銳宠涸⚙ꛏ鵳呋倰岁⿽鵳呋禹絡〳鸑鵂♧妃ⴔ區㹊梡 
䎾㼆GB 5009.157-2016շ굹ㅷ⚥剣纸ꃑ涸崵㹁ո 
 

⚆歲♳⢪欽涸ꃑ㄂⵫紨剣 20 ⡮猫嫦
䎃꨽宠ꆀ㟞Ɤ桧⚹ 3-5%կ굹ㅷꃑ㄂⵫ⴔ⚹
剣纸ꃑ㄂⵫ㄤ偽纸ꃑ㄂⵫䌢錛涸ꃑ㄂⵫♧
菚僽剣纸ꃑ㥵厾墰ꃑծ薜卓ꃑծꂊ瀖ꃑ瘝
㖲䎛岌䎾欽✵굹ㅷ⸈䊨կ㖈굹ㅷ⸈䊨ծ餞㶸
⿺ㅷ餘盗椚瘝倰꬗鄄雩⚹僽剒ꅾ銳涸䧭ⴔ
崵㹁굹ㅷ⚥涸ꃑ䏞Ⱘ剣ꬋ䌢ꅾ銳䠑⛐剣纸

ꃑ䕧ㆇ굹ㅷ涸蒀ծ껺ծ㄂⿺珘㹁䚍〥㢪
굹ㅷ⚥剣纸ꃑゎꆀ넞ⴭⰦ pH ⧩⡛罜 pH
⧩㼆굹ㅷ涸珘㹁䚍剣♧㹁䕧ㆇpH ⧩僽卓
詪緵㣢勄蝒勵⟝涸⚺銳⣜研կ劥俒⿬罌굹ㅷ
㸝Ⰼ㕂㹻叻ⲥ GB 5009.157-2016 շ굹ㅷ⚥
剣纸ꃑ涸崵㹁ոꅷ欽䀙峸⿽鵳呋巊湱蒀靶
⟉䒊用✫굹ㅷ⚥ 7 猫剣纸ꃑ涸唬崵倰岁կ 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸⿽鵳呋巊湱蒀靶⟉Ⱘ⡤ꂁ縨⚹ 

鳕 巊 岹 LC-40B XRծ 
LC-40D XRLPGE 

禹絡䱽ⵖ㐼 CBM-40 

膴 孞 纸 DGU-405×2 唬  崵  㐼 SPD-M40×2 
荈⸓鵳呋㐼 SIL-40C XR 蒀靶䊨⡲畀 LabSolutions Ver. 5.114 
叙  庛  盲 CTO-40C   

1.2 ⴔ區勵⟝  
巊湱勵⟝ 

蒀  靶  叙   Shim-pack GIST C18 (250 mm x 4.6 mm 5 μm)P/N:227-30017-08 
Shim-pack GIST C18-AQ (250 mm x 4.6 mm 5 μm )P/N:227-30742-08 
䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ぀ 

崨  ⸓  湱   A-熧ꃑ很巊0.1% B ˊ歌ꃫ 
崨  鸟  1.0 mL/min 叙 庛  40 ˫ 
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岚 Ɤ  210 nm 鵳 呋 ⡤ 獤   20 µL 
峤 膴 倰 䒭  唑䏞峤膴⚙絆涸唑䏞玐䎸ⴔⵆ㥵♴㕃կ 

 
ⴔ絆 
痦♧絆G1崵㹁ꂊ瀖ꃑծ薜卓ꃑծ✌ꃑծ厾墰ꃑծ♨✳ꃑծ㺢끩ꃑ唑䏞勵⟝ 

邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 97.5 2.5 

10.0 97.5 2.5 
10.1 0 100 
15.0 0 100 
15.1 97.5 2.5 
22.0 97.5 2.5 

痦✳絆G2崵㹁䊹✳ꃑ唑䏞勵⟝ 
邍 2 痦✳絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 

0 75 25 

10.0 75 25 

10.1 0 100 

15.0 0 100 
15.1 75 25 
22.0 75 25 

1.3 幊ざ叻ⲥ很巊ꂁ縨 
I 絆叻ⲥ䊨⡲很巊ս✌ꃑծꂊ瀖ꃑծ薜卓ꃑծ厾墰ꃑծ♨✳ꃑծ㺢끩ꃑվⴔⵆ獦》ꂊ瀖ꃑ 1.25 

gծ薜卓ꃑ 2.5 gծ厾墰ꃑ 2.5 gծ♨✳ꃑ 6.25 g礵烁荛 0.01 gㄤ㺢끩ꃑ 2.5 mg礵烁荛 0.01 mg
✵ 50 mL 㼭掔匉⚥⸈宐很鍒欽宐鲮獴ⵌ 50 mL 㺂ꆀ櫕⚥㹁㺂幊⺣✵ 4˫⥂㶸Ⱖ⚥ꂊ瀖
ꃑ餘ꆀ崽䏞⚹ 25000 μg/mLծ薜卓ꃑ 50000 μg/mLծ✌ꃑ 50000 μg/mLծ厾墰ꃑ 50000 μg/mLծ
♨✳ꃑ 125000 μg/mL ㄤ㺢끩ꃑ 50 μg/mLկⴔⵆエ》幊ざ叻ⲥ⪰㢊巊 0.50 mLծ1.00 mLծ2.00 mLծ
5.00 mLծ10.00 mL ✵ 25 mL 㺂ꆀ櫕⚥欽 0.1%熧ꃑ宐很巊㹁㺂荛ⵠ䏞䶔⺣✵ 4˫⥂㶸կ 

II 絆叻ⲥ䊨⡲很巊ս䊹✳ꃑվⲥ烁獦》䭽Ⱖ紱䏞盐皾⚹ 100%餘ꆀ涸䊹✳ꃑ 12.5 mg縨✵ 25mL
㺂ꆀ櫕⚥⸈宐荛ⵠ䏞䶔⺣✵ 4˫⥂㶸կⴔⵆエ》 0.50 mLծ1.00 mLծ2.00 mLծ5.00 mLծ10.00 
mL ✵ 25 mL 㺂ꆀ櫕⚥欽 0.1%熧ꃑ宐很巊㹁㺂荛ⵠ䏞幊⺣㢊欽կ 

1.4 呋ㅷ⵸㢅椚倰岁 
卓蘡獦》 5 g礵烁荛 0.01 g㖲⺣霚呋蕯霚呋⚥ゎ剣✳孻⻊焫䎾⯓⸈掚ꤑ⿡⸈Ⰶ 25 

mL 㺂ꆀ櫕⚥⸈宐荛ⵠ䏞絑 0.45 μm 宐湱応芘鵂応岤Ⰶ넞佪巊湱蒀靶⟉ⴔ區կ 
卓ⲏ獦》 10 g礵烁荛 0.01 g㖲⺣霚呋佞Ⰶ 50 mL 㝕俱猌䗱盗⚥⫸Ⱖ⚥⸈Ⰶ 20 mL 宐

た㖈 15000 r/min 涸鲮鸟♴䲿》 2 min4000 r/min 猌䗱 5 min》♳㽻䲿》巊荛 50 mL 㺂ꆀ櫕⚥
婎殆暟ⱄ欽 20 mL 宐ꅾ㢕䲿》♧妃ざ䎇䲿》巊✵ず♧㺂ꆀ櫕⚥䎇欽宐㹁㺂荛ⵠ䏞絑 0.45 μm
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宐湱応芘鵂応岤Ⰶ넞佪巊湱蒀靶⟉ⴔ區կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
7猫剣纸ꃑ幊ざ叻ⲥ很巊蒀靶㕃㥵㕃1-2䨾爙ぐ湡叻⻊ざ暟綘〿ず邍3 

 
㕃 1 叻ⲥㅷ很巊蒀靶㕃崨騟 1 

ꂊ瀖ꃑ 1000 mg/Lծ薜卓ꃑ 2000 mg/Lծ✌ꃑ 2000 mg/Lծ厾墰ꃑ 2000 mg/Lծ♨✳ꃑ 5000 mg/Lծ㺢끩ꃑ 2 mg/L 

 
㕃 2 䊹✳ꃑ涸叻ⲥㅷ很巊蒀靶㕃200 mg/L崨騟 2 

2.2 絁䚍薴㔵 
㼜割ず崽䏞涸叻ⲥㅷ很巊䭽1.3⚥涸ⴔ區勵⟝鵳遤崵㹁絕卓儑爙崽䏞薴㔵ⰻꂊ瀖ꃑ(500-

10000 μg/mL)ծ薜卓ꃑ(1000-20000 μg/mL)ծ✌ꃑ(1000-20000 μg/mL)ծ厾墰ꃑ(1000-20000 μ
g/mL)ծ♨✳ꃑ(2500-50000 μg/mL)ծ㺢끩ꃑ(1-20 μg/mL)ծ䊹✳ꃑ(10-200 μg/mL)Ⱘ剣鳅㥩涸絁
䚍Ⱒ禹絁䚍湱Ⱒ禹侨0.997ぐ崽䏞挿涸㔐靀ⲥ烁䏞㖈89.1%~114.7%⛓ꢂⰨ⡤絕卓錛邍3կ 

2.5 5.0 7.5 10.0 12.5
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原
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㕃 3 鿈ⴔ⻊ざ暟涸吥ⲥ刼絁 

2.3 礵㺙䏞㹊낉 
割ず崽䏞涸叻ⲥㅷ很巊鵶絯鵳呋 6 妃欽✵罌㻋⟉㐼涸礵㺙䏞崽䏞挿⥌䜂ծ⥂殆傞ꢂㄤ油꬗

獤涸ꅾ㢕䚍絕卓㥵邍 3 䨾爙կ絕卓儑爙⥂殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.016~0.195%ㄤ
0.071~2.700%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

2.4 ⸈叻㔐佐桧崵霚 
》羟卓实呋ㅷ㥵♳倰岁鵳遤崵霚呋ㅷ⚥唬ⴀ薜卓ꃑㄤ厾墰ꃑկ⟄霪呋ㅷ鵳遤⸈叻㔐佐桧㹊낉

⸈Ⰶ♧㹁崽䏞涸剣纸ꃑ叻巊䭽撑1.5⚥呋ㅷⵖ㢊倰岁嫦⚡崽䏞䎂遤ⵖ㢊2⼝呋ㅷկ⸈叻㔐佐桧崵
霚絕卓儑爙7猫剣纸ꃑ涸呋ㅷ⸈叻㔐佐桧㖈86.8%~107.6%⛓ꢂ忘駈叻ⲥ崵霚銳宠呋ㅷ⸈叻㔐
佐蒀靶㕃㥵㕃4ծ5䨾爙⸈叻崽䏞ㄤ絕卓㥵邍3կ 

 
㕃 4 ⸈叻㔐佐蒀靶㕃랱蒀⸈叻呋ㅷ紤蒀瑟涯呋ㅷ 

痦♧絆1.ꂊ瀖ꃑ 500 μg/gծ2.薜卓ꃑ 1000 μg/gծ3.✌ꃑ 500 μg/gծ4.厾墰ꃑ 500 μg/gծ5.♨✳ꃑ 2500 μg/gծ6.㺢끩ꃑ 2.5 μg/g 

0.0 2.5 5.0 7.5 10.0 min

0.0

0.5

1.0

1.5

2.0

uV(x10,000)

   

   

0 5000 浓浓
0.0

0.5

1.0

面面(x10,000,000)

0 10000 浓浓
0.0

0.5

1.0

1.5

面面(x10,000,000)

0 10000 浓浓
0.0

2.5

5.0

7.5

面面(x1,000,000)

0 10000 浓浓
0.0

0.5

1.0

1.5

2.0

面面(x10,000,000)

0 25000 浓浓
0.0

1.0

2.0

3.0
面面(x10,000,000)

0 100 浓浓
0.00

0.25

0.50

0.75

1.00

面面(x100,000)

3 ✌ꃑ 
Y=450.389X-30,595.7 
R2=0.9999286 
r=0.9999643 

 

2 薜卓ꃑ 
Y=827.728X-91,844.3 
R2=0.9996105 
r=0.9998052 

1 ꂊ瀖ꃑ 
Y=0.000726669X-21.2740 
R2=0.9999878 
r=0.9999939 

4 厾墰ꃑ 
Y=1,131.92XX-214,146 
R2=0.9995271 
r=0.9997635 
 

5 ♨✳ꃑ 
Y=614.664X-373,181 
R2=0.9988280 
r=0.9994138 
 

7 䊹✳ꃑ 
Y=520.465X+848.857 
R2=0.9995634 
r=0.9997817 

4 

5 
6 

1 2 

3 
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㕃 5 ⸈叻㔐佐蒀靶㕃랱蒀⸈叻呋ㅷ紤蒀瑟涯呋ㅷ 

痦✳絆1.䊹✳ꃑ 50 μg/g 

3絕雿 
劥俒⢪欽䀙峸⿽鵳呋巊湱蒀靶⟉䒊用䘯鸟崵㹁굹ㅷ⚥剣纸ꃑ7猫⾲俱ゎꆀ涸倰岁䎇罌㻋✫絁

䚍ծꅾ㢕䚍ծ⸈叻㔐佐桧〳⟄忘駈굹ㅷ㸝Ⰼ㕂㹻叻ⲥGB 5009.157-2016շ굹ㅷ⚥剣纸ꃑ涸崵㹁ոկ
⿽鵳呋巊湱蒀靶⟉〳⟄㹊梡♧妃鵳呋ず傞ⴔ區⚙絆呋ㅷ割佖」岁錞倰岁ծⴔ區署傞꣭⡛♧⦔〳
⣘湱Ⱒ遤⚌⿬罌կ 

 

 

0.0 2.5 5.0 7.5 10.0 min

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

uV(x10,000)

1 
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邍 3 吥ⲥ刼絁⿬侨ծ⥂殆傞ꢂㄤ油꬗獤ꅾ㢕䚍⿺㔐佐桧崵霚絕卓 

No. 
⻊ざ暟

ぜ獦 
CAS 

湱Ⱒ禹
侨 r 

ⲥ烁䏞(%) 
唬ⴀꣳ

(mg/kg) 

RSD% 
΍ 

RSD% 
Ύ 瑟涯呋ㅷ 

崵霚絕卓 
μg/g 

⸈叻崽䏞΍ ⸈叻崽䏞Ύ 

崽䏞 
μ

g/mL

R.T. Area 
崽䏞 
μ

g/mL

R.T. Area 
⸈叻⧩ 

μg/g 
唬崵⧩ 

μg/g 
㔐佐桧
% 

⸈叻⧩ 
μg/g 

唬崵⧩ 
μg/g 

㔐佐桧 
% 

1 ꂊ瀖ꃑ 87-69-4 0.9999 97.3~100.7 74.85 1000 0.057 0.290  5000 0.096  0.318  N.D. 500 518.5 103.7 1000 1052 105.2 

2 薜卓ꃑ 6915-15-7 0.9998 97.3~108.6 149.70 2000 0.018 0.153 10000 0.040 0.440  314.7 1000 1286.7 97.2 2000 2241 96.3 

3 ✌ꃑ 50-21-5 0.9999 89.1~102.3 109.45 2000 0.041 0.190 10000 0.016 0.228 N.D. 500 512.5 102.5 1000 1054 105.4 

4 厾墰ꃑ 77-92-9 0.9997 97.2~114.7 69.65 2000 0.079 0.105  10000 0.195 0.175 173.4 500 711.3 107.6 1000 1189 101.6 

5 ♨✳ꃑ 110-17-8 0.9993 95.4~114.4 169.15 5000 0.082 0.084 25000 0.055 0.111 N.D. 2500 2210 88.4 5000 4565 91.3 

6 㺢끩ꃑ 110-17-8 0.9994 95.3~113.2 0.79 2 0.204 0.071  10 0.351 0.103 N.D. 2.5 2.17 86.8 5.0 4.41 88.2 

7 䊹✳ꃑ 124-04-9 0.9997 97.1~104.2 23.40 10 0.046 0.814 50 0.132 2.700 N.D. 50 51.45 102.9 100 104.7 104.7 

N.D. 劢唬ⴀ 
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〄ꃋ鵂玐⚥剣劼ꃑㄤ祪碫暟餘ゎꆀ涸ず傞港崵 
䶰 銳劥俒⢪欽䀙峸 Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡䒊用✫ず傞ⴔ區〄ꃋ鵂玐⚥剣纸ꃑㄤ祪碫
暟餘ゎꆀ涸倰岁霪禹絡〳⟄霉⠮ꃑ㥗〄ꃋ鵂玐⚥涸剣纸ꃑծ祪ゎꆀ涸傞ꢂ鵳玐」⻊㼆〄ꃋ鵳㾝
䞔ⲃ鵳遤港㹊梡䘯鸟ず傞㼆㢴猫⻊ざ暟鵳遤ⴔ區⸆腊կ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  剣纸ꃑ  祪碫   

䪮助暵挿 
 ⽀崨騟〳荈㹁⛐佖鸣崨騟♧ꅷ欽叙た綕Ȿ歏㼋岁〳鵳遤歌ꃑծꃲꃑ崵㹁 
 㹊梡剣纸ꃑㄤ祪碫暟餘ず傞ⴔ區㾝爙〄ꃋ鵂玐⚥㢴猫割ず碫ⵆ⻊ざ暟港崵կ 
 

䗎欰暟ⴔ鍒ぐ猫暟餘䎇❡ⴀ剣欽涸暟餘
鵯⚡鵂玐獦⚹〄ꃋկ鵛䎃勻ꤑ✫굹ㅷ⟄㢪〄
ꃋ⛲鄄䎛岌鵘欽✵䊨⚌곭㚖կ⚹椚幡〄ꃋ鵂玐䎇
⠏⻊Ⱖ勵⟝㼆剣纸ꃑծ祪ծ孽㛇ꃑ瘝㢴猫⻊ざ
暟鵳遤✫崵㹁㾝䒓✫㢴倰꬗ⴔ區կ⢪欽HPLC

岁傞歋✵割ず涸⻊ざ暟䨾鷓欽涸ⴔ猌垷䒭⟄⿺
唬崵倰岁ぐ割湱ず㔔姼꨽銳ⴔⵆ⽀杝ⴔ區կ劥
俒➝絏✫♧猫⢪欽⿽鵳呋禹絡港崵〄ꃋ鵂玐涸
ⴔ區倰岁㖈ず♧⚡禹絡⚥ず傞䪄遤⚙猫碫㘗⻊
ざ暟涸ⴔ區կ 

 

1㹊낉鿈ⴔ 
1.1 禹絡ꂁ縨 

ⵄ欽 Nexera 涸荈⸓鵳呋㐼 SIL-40 禹⴩涸〳㹁ⵖ⿽鵳呋⸆腊㼆杝用涸⚙勵崨騟ⴔⵆ鵳呋ず
傞鵳遤割ず勵⟝涸⚙⚡禹絡涸ⴔ區剒絊欰䧭♧⚡侨研俒⟝宨䚪䧭♧⚡䫣デ㾝爙絕卓կ 

㕃 1 䨾爙⚹⿽鵳呋禹絡崨騟㕃կ痦♧勵崨騟⢪欽✫猌㶩䱗꣖蒀靶叙ծ叙た綕Ȿ歏㼋岁ծ歏㼋唬
崵㐼㼆剣纸ꃑ鵳遤ⴔ區痦✳勵崨騟⢪欽ꂁ⡤❜矿蒀靶叙ծ爙䊵盐⯕唬崵㐼㼆祪碫鵳遤ⴔ區կ歋✵
剣纸ꃑㄤ祪碫ⴔ區傞叙庛勵⟝割ず㔔姼ⴔⵆ⢪欽⚙〵 CTO-40S 叙庛盲勻䱽ⵖ庛䏞կ 

 

㕃 1 ⿽鵳呋禹絡崨騟㕃 

1.2 ⴔ區勵⟝ 
崨騟 1痦♧絆 崵㹁剣纸ꃑ厾墰ꃑծ薜卓ꃑծ✌ꃑծ歌ꃑծꃲꃑ 

蒀  靶  叙   Shim-pack˳ Fast-OA (100 mm L.×7.8 mm I.D., 5 μm) 
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⥂ 䫡 叙  Shim-pack Fast-OA (G) (10 mm L.×4.0 mm I.D., 12 μm) 
崨  ⸓  湱   5.0 mmol/L p-歌薅熬ꃑ宐很巊 
pH  綕 Ȿ 巊  : 5.0 mmol/L p-歌薅熬+20 mmol/L Bis-Tris+0.1 mmol/L EDTA 幊ざ宐很巊 
崨 ⸓ 湱 崨 鸟  0.8 mL/min 叙 庛  40 ˫ 
p H 綕Ȿ巊崨鸟  0.8 mL/min 鵳 呋 ⡤ 獤   10 µL 
唬 崵 㐼  歏㼋唬崵㐼 

崨騟 2痦✳絆 崵霚祪碫✌祪ծ袕蟎祪ծ欥ꪪ祪ծ卓祪 
蒀  靶  叙   Shim-pack SCR-101C (300 mm L.×7.9 mm I.D., 10 μm) 
⥂ 䫡 叙  Shim-pack ⥂䫡叙 SCR (C) (50 mm L.×4 mm I.D., 10 μm) 
崨  ⸓  湱   宐 
崨 ⸓ 湱 崨 鸟  1.0 mL/min 叙 庛  80 ˫ 
唬   崵    㐼  爙䊵盐⯕唬崵㐼 鵳 呋 ⡤ 獤   10 µL 

1.3ծ呋ㅷ涸⵸㢅椚 
㖈暋㥗⚥⸈Ⰶꃑ㥗佞Ⰶꃑ㥗ⵖ鸣纸⚥㖈40˫庛䏞♴鵳遤〄ꃋ嫦ꥬ♧㹁傞ꢂ》呋կ⵸㢅椚

倰岁㥵♴ 
(1) 獦1 gꃑ㥗⸈Ⰶ5 mmol/L p-歌薅熬ꃑ宐很巊4 mLㄤ1 mL守⟬ 
(2) 䮷虹1ⴔꛦ㖈10000 rpm鸟䏞♴鵳遤猌䗱 
(3) 》♳幡巊欽0.45 μm䗎㶰応芘鵂応 
(4) 応巊欽紱宐獺ꅺ10⦔ⵖ䧭ⴔ區霚呋կ 

2絕卓♸雭雿 

2.1 叻ⲥ很巊蒀靶㕃 
剣Ⱒ⢪欽 Shim-pack Fast-OA ♸叙た綕Ȿ歏㼋岁涸ⴔ區霫䞔霼⿬罌䪮助䫣デշ⢪欽 Shim-

packFast-OA ♸ pH 綕Ȿ歏㼋唬崵岁㼆剣纸ꃑ䘯鸟ⴔ區C190-0489ոկ 

 
㕃 2 100 mg/L 剣纸ꃑ幊ざ叻ⲥ很巊涸蒀靶㕃崨騟 1 
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㕃 3 祪幊ざ叻ⲥ很巊涸蒀靶㕃崨騟 2 

2.2 ꅾ㢕䚍 
邍 1 ⴔⵆ儑爙✫剣纸ꃑ幊ざ叻ⲥ很巊ぐ 200 mg/L⟄⿺祪幊ざ很巊叻ⲥ很巊ぐ 1000 mg/L

鵶絯 6 妃ⴔ區涸⥂殆傞ꢂㄤ油꬗獤 RSD%絕卓կ䨾剣䧭ⴔ涸⥂殆傞ꢂծ油꬗獤 RSD%湱㼆叻ⲥ⨊䊵
絕卓㖲㼭✵ 1%կ 

邍1 剣纸ꃑㄤ祪碫ꅾ㢕䚍絕卓n=6 

NO. ⻊ざ暟ぜ獦 
⥂殆傞ꢂ䎂㖲

min 
⥂殆傞ꢂ 

%RSD 
油꬗獤 
%RSD 

1 厾墰ꃑ 4.21 0.023 0.25 

2 薜卓ꃑ 5.02 0.020 0.07 

3 ✌ꃑ 6.44 0.018 0.39 

4 歌ꃑ 7.08 0.015 0.34 

5 ⛩ꃑ 7.67 0.013 0.53 

6 ✌祪 6.20 0.01 0.08 

7 袕蟎祪 7.10 0.055 0.09 

8 欥ꪪ祪 8.07 0.010 0.13 

9 卓祪 8.83 0.008 0.11 

2.3 吥ⲥ刼絁 
㕃 4 䨾爙⚹剣纸ꃑ涸叻ⲥ刼絁邍 2 ⚹叻ⲥ刼絁涸絁䚍薴㔵薴㔵♸湱Ⱒ禹侨; 剣纸ꃑ涸 5 ⚡⻊

ざ暟⿺祪碫涸 4 ⚡⻊ざ暟湱Ⱒ禹侨㖲⚹ R2=0.9998 ⟄♳絁䚍葻㥩կ 
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㕃 4 剣纸ꃑ涸叻ⲥ刼絁 

邍2 剣纸ꃑ涸絁䚍薴㔵♸湱Ⱒ禹侨R2 

No. ⻊ざ暟ぜ獦 絁䚍薴㔵mg/L R2 

1 厾墰ꃑ 10-1000 0.9999 

2 薜卓ꃑ 10-1000 0.9999 

3 ✌ꃑ 10-1000 0.9999 

4 歌ꃑ 10-1000 0.9999 

5 ⛩ꃑ 10-1000 0.9999 

6 ✌祪 10-2000 0.9999 

7 袕蟎祪 10-2000 0.9999 

8 欥ꪪ祪 10-2000 0.9998 

9 卓祪 10-2000 0.9998 

2.4 婎殆ꆀ霉⠮ 
㼆剣纸ꃑ厾墰ꃑծ✌ꃑծ祪✌祪涸婎殆ꆀ鵳遤✫霉⠮կ幡峤荈⸓鵳呋㐼傞㖈幡峤巊⚥

⸈Ⰶ宐㼜鵳呋ꛏⰻ㢪㠗幡峤䎁ⲙկ㕃5䨾爙⚹剣纸ꃑ涸婎殆ꆀ霉⠮絕卓㕃6⚹祪碫涸婎殆ꆀ霉⠮
絕卓կ絕卓邍僈厾墰ꃑ婎殆ꆀ⚹0.0055%ծ✌ꃑ⚹0.0069%ծ✌祪⚹0.0098%婎殆ꆀ㼭割⠔㼆
㹁ꆀ❡欰䕧ㆇկ 
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㕃 5 厾墰ꃑծ✌ꃑ涸婎殆ꆀ霉⠮ 

 
㕃 6 ✌祪涸婎殆ꆀ霉⠮ 

2.5 ꃑ㥗涸ⴔ區 
㼆絑鵂♧㹁傞ꢂた0.0ծ1.0ծ2.0ծ3.5ծ5.5ծ7.0ծ8.5㼭傞涸霚呋鵳遤ⴔ區կ㕃7䨾爙⚹〄ꃋ

3.5㼭傞た呋ㅷ剣纸ꃑⴔ區蒀靶㕃㥵㕃8祪碫蒀靶㕃㥵㕃9絕卓邍僈厾墰ꃑծ✌ꃑ⿺✌祪剣唬ⴀկ 

 
㕃 7 〄ꃋ 3.5 㼭傞涸ꃑ㥗⚥剣纸ꃑ蒀靶㕃 
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㕃 8 〄ꃋ 3.5 㼭傞涸ꃑ㥗⚥祪碫蒀靶㕃 

2.6 ꃑ㥗㔐佐桧㹊낉 
》〄ꃋ 3.5 㼭傞涸呋ㅷ⸈Ⰶ剣纸ꃑծ祪碫鵳遤㔐佐桧霚낉կ㖈곫㢅椚乼⡲1⚥獦 1 g ꃑ

㥗⸈Ⰶ 5 mmol/L p-歌薅熬ꃑ宐很巊 2.6 mLծ400 mg/L 剣纸ꃑ幊ざ宐很巊 0.7 mLծ2000 mg/L 祪
幊ざ宐很巊 0.7 mLծ守⟬ 1 mLկ幑⸈叻ⲥ巊涸蒀靶㕃㥵㕃 9ծ㕃 10邍 5 ⚹剣纸ꃑㄤ祪碫涸㔐佐
桧絕卓剣纸ꃑㄤ祪碫涸㔐佐桧鴪ⵌ 94.6-101.8%絕卓葻㥩կ 

 
㕃 9 剣纸ꃑ涸蒀靶㕃紤幑⸈叻ⲥ巊ծ랱劢幑⸈叻ⲥ巊 

 
㕃 10 祪碫涸蒀靶㕃紤幑⸈叻ⲥ巊ծ랱劢幑⸈叻ⲥ巊 
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邍 3 㔐佐桧絕卓 

No. ⻊ざ暟ぜ獦 
呋ㅷ崽䏞
mg/L 

⸈叻崽䏞 
mg/L 

⸈叻崵㹁 
崽䏞mg/L 

㔐佐桧% 

1 厾墰ꃑ 10.0 56.0 65.9 99.8 

2 薜卓ꃑ 劢唬崵ⴀ 56.0 57.0 101.8 

3 ✌ꃑ 8.4 56.0 61.4 94.6 

4 歌ꃑ 劢唬崵ⴀ 56.0 56.4 100.6 

5 ⛩ꃑ 劢唬崵ⴀ 56.0 56.1 100.3 

6 ✌祪 257.1 280.0 544.0 102.4 

7 袕蟎祪 劢唬崵ⴀ 280.0 282.4 100.9 

8 欥ꪪ祪 劢唬崵ⴀ 280.0 301.5 107.7 

9 卓祪 劢唬崵ⴀ 280.0 298.6 106.6 

2.7 ꃑ㥗〄ꃋ傞ꢂ鵳玐」⻊㹊낉 
㼆絑鵂♧㹁傞ꢂ0.0ծ1.0ծ2.0ծ3.5ծ5.5ծ7.0ծ8.5 㼭傞た涸呋ㅷ鵳遤ⴔ區烁雩✫剣纸ꃑծ

祪碫ゎꆀ涸傞ꢂ鵳玐」⻊կ㕃 11 䨾爙⚹割ず〄ꃋ傞ꢂ♴剣纸ꃑゎꆀ涸」⻊㕃 12 ⚹祪碫ゎꆀ涸」
⻊կ➢絕卓〳⟄〄梡ꥥ满〄ꃋ涸鵳玐✌祪〄欰ⴔ鍒欰䧭✌ꃑկ鵯ꅽ儑爙涸崽䏞矿皾⚹ꃑ㥗⾲
巊涸崽䏞կ 

  
㕃 11 ꃑ㥗⚥剣纸ꃑ涸ゎꆀ覰✌ꃑծ堜厾墰ꃑ            㕃 12 ꃑ㥗⚥祪碫涸ゎꆀ 

3 絕雿 
⢪欽 Nexera 禹⴩⿽鵳呋禹絡〳⟄ず傞鵳遤剣纸ꃑㄤ祪碫涸ⴔ區կ 
⢪欽霪禹絡〳⟄霉⠮ꃑ㥗〄ꃋ鵂玐⚥涸剣纸ꃑծ祪ゎꆀ涸傞ꢂ鵳玐」⻊㼆〄ꃋ鵳㾝䞔ⲃ鵳

遤港崵կ⿽鵳呋禹絡〳㹊梡䘯鸟ず傞㼆㢴猫⻊ざ暟鵳遤ⴔ區կ 
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됎聘⚥♸ ATP 剣Ⱒ涸暟餘ծ絆腂ㄤ孽㛇ꃑ涸ⴔ區 
䶰 銳劥俒⢪欽䀙峸 Nexera LC-40 ⿽鵳呋巊湱ⴔ區禹絡䒊用✫ず傞ⴔ區됎聘⚥♸ ATP 剣Ⱒ涸暟餘ծ
絆腂ㄤ孽㛇ꃑゎꆀ涸倰岁鸑鵂 K ⧩雦皾〳ず傞ⴔ區됎聘倝됮䏞ㄤ」餘朐䙖䘯鸟蜦䖤絕卓➢罜
〳⟄㢴錭䏞㖑霉⠮됎聘呋ㅷկ 

Ⱒꝶ霒⿽鵳呋巊湱ⴔ區禹絡  ATP  絆腂  孽㛇ꃑ   

䪮助暵挿 
 ⿽崨騟霃雦〳ず傞ⴔ區ATP剣Ⱒ涸暟餘ծ絆腂ㄤ孽㛇ꃑゎꆀկ 
 ⿽鵳呋禹絡ず傞ⴔ區됎聘倝됮䏞ㄤ」餘朐䙖㢴錭䏞霉⠮됎聘呋ㅷկ 
 

⠍䨾ワ濼됎餍碫涸聝聘♸殌❡⸓暟湱嫱
絆絉鳅⚹厫鲱ծ宐ⴔ鳅㢴㔔姼㺂僒」餘կ姻烁
ⴼ㹁鵯❈됎餍碫涸倝됮䏞㼆⥂霆굹ㅷ涸㸝Ⰼꬋ
䌢ꅾ銳կ湡⵸䎛岌⢪欽涸♧猫倰岁僽ⵄ欽♸⸓暟
聝聘腊彂ATP艑薗♲熧ꃑ剣Ⱒ暟餘涸」⻊⡲
⚹聝聘倝됮䏞涸䭷叻姼㢪㖈㼆됎聘倝됮䏞鵳
遤侨⧩霉⠮傞絑䌢⢪欽K⧩կ〥♧倰꬗鵛䎃勻
剣䫣麤獦⡲⚹ꬋ䮦〄䚍」餘腂涸絆腂⠔䒸饰涸
굹暟⚥嫫㼋荝鵂併氻氿կꆄ卦됎瘝紤聘됎」餘
た⠔稡獤넞崽䏞涸絆腂孽㛇ꃑ⛓♧涸絆孽ꃑ
涸去靧暟կ絆腂Ⱘ剣掚珘㹁䚍㖈掱껋鵂玐⚥割
腊⿡ꤑ㔔姼♧傉❡欰㽠偽岁곫꣈굹暟⚥嫫կ
㔔姼⟄㕂꣢굹ㅷ叻ⲥ㨼プ⠔Codexㄤ妍崍
⚹껷涸ぐ㕂ⵖ㹁✫絆腂涸ꣳ⧩叻ⲥկ  

L536〿䎾欽➝絏✫♧⚡崵㹁됎聘K⧩䎇ꛏ

㼆倝됮䏞ꥥ傞ꢂ涸」⻊⴯䒊㢴侨研䫣デ涸⢾㶩կ
㖈姼䧮⼜➝絏♧⚡⢪欽Nexera⿽鵳呋禹絡ず傞
ⴔ區⡲⚹倝됮䏞䭷叻涸K⧩ծ⡲⚹」餘朐䙖䭷叻
涸絆腂涸⢾㶩կ姼㢪㖈劥俒涸ⴔ區勵⟝♴鵮
〳⟄ず傞ⴔ區됎聘⚥䨾ゎ涸ծ⟄됮㄂⚹➃⼜䨾濼
涸蠒Ⱞ䧭ⴔ-孽㛇ꃑㄤ呍ꃑկ鸑䌢㖈ⴔ區♸ATP
湱Ⱒ涸暟餘ㄤ孽㛇ꃑ⺫䭍絆腂傞⚙罏䨾欽
涸ⴔ區勵⟝⢾㥵崨⸓湱ⴔ區蒀靶叙ㄤ唬崵㐼
僽割ず涸㔔姼꨽銳⢪欽2〵HPLCⴔⵆ鵳遤ⴔ
區䧴罏⢪欽1〵HPLC㹊倶2妃ⴔ區կ告僽㼆✵
ꥥ傞ꢂ」⻊涸呋ㅷ⢾㥵倝됮䏞䧴」餘朐䙖䎾
㽴䘯蜦䖤絕卓կ 

劥俒ⴔⵆ⢪欽⯕歏✳匧盗꣋⴩PDA唬崵
㐼SPD-M40ㄤ蚃⯕唬崵㐼RF-20AXS唬崵
ATP湱Ⱒ暟餘ㄤ⺫䭍絆腂㖈ⰻ涸孽㛇ꃑկ 

 

1㹊낉鿈ⴔ 
1.1 禹絡➝絏 

⢪欽 Nexera ⿽鵳呋禹絡〳⟄鸑鵂㼜呋ㅷ岤Ⰶ⚙⚡杝用涸崨騟ず傞ⴔ區կ姼㢪歋✵㼜蜦䖤涸
⚙⚡ⴔ區侨研㶸⪰㖈♧⚡侨研俒⟝⚥㔔姼㼆ず♧呋ㅷ涸絾ざⴔ區ㄤ侨研盗椚ꬋ䌢㺂僒㕃 1կ 
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㕃 1 ⽀⚡禹絡䊩ㄤ⿽鵳呋禹絡〸 

 
㕃 2 ⿽鵳呋巊湱蒀靶䊨⡲畀⚥荈⸓鵳呋㐼♸䪠㢅椚涸霃縨 

1.2 ⴔ區勵⟝  
崨騟 1痦♧絆 崵㹁 6 猫 ATP-related 

蒀  靶  叙  Shim-pack GIST C18-AQ (100 mm x 3.0 mm I.D., 3 μm) 
崨  ⸓  湱  A 宐/⛩臟=100/1v/vゎ0.15 mol/L 熧ꃑ0.225 mol/L ♲⛩腂  

B 宐/⛩臟=80/20v/vゎ0.15 mol/L 熧ꃑ0.225 mol/L ♲⛩腂 
崨       鸟 0.8 mL/min 叙    庛 30˫ 
鵳 呋 ⡤ 獤 10 µL  岚    Ɤ 260 nm 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍1կ 
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邍 1 痦♧絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 100 0 
4 100 0 

11.50 88 12 
11.51 0 100 
18.50 0 100 
18.51 100 0 

32 100 0 

崨騟 2痦✳絆 崵霚 25 猫絆腂♸孽㛇ꃑ 
蒀  靶  叙  Shim-pack Velox C18 (100 mm x 3.0 mm I.D., 2.7 μm) 
崨  ⸓  湱  A 20mM 熧ꃑ✳孲 ꜅pH6.5  B ⛩臟/歌ꃫ/宐=45/40/15(v/v/v 
崨       鸟 0.8 mL/min 叙    庛 35˫ 
鵳 呋 ⡤ 獤 1 µL  岚    Ɤ Ex:350 nm,Em:450 nm(Ch1) 

Ex:266 nm,Em:305 nm(Ch2) 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸錛邍2կ 

邍 2 痦✳絆唑䏞峤膴傞ꢂ玐䎸 

Time(min) A(%) B(%) 
0 95 5 
8 87 13 

15  75 25 
21.50 48 52 
21.51 0 100 
27.50 0 100 
27.51 95 5 

32 95 5 

1.3 곫㢅椚倰岁⟄⿺ HPLC ⴔ區勵⟝ 
叻ⲥ䊨⡲很巊錛邍 5կ 
⢪欽ꆄ卦됎⡲⚹呋ㅷկ欽넞守ꃑ蟋》たꤑ⿡跗涯餘搬た鵳遤⚥ㄤ欽 HPLC 鵳遤ⴔ區[1]㕃

3կⴔ區勵⟝㥵 1.3 䨾爙կATP 湱Ⱒ暟餘絆腂ㄤ 24 猫孽㛇ꃑ鸑䌢鸑鵂唑䏞峤膴勻ⴔ猌㼜㖈㢴呋
ㅷⴔ區⚥导㢕蜦䖤珘㹁絕卓涸勵⟝⡲⚹唑䏞峤膴涸勵⟝կ絆腂ㄤ孽㛇ꃑ涸ⴔ區꨽銳⢪欽龇薅✳歌
ꄏOPAㄤ 9-蔋㛇歌㛇守歌ꃑꂾFMOC鵳遤蚃⯕遥欰荈⸓鵳呋㐼⽰〳荈⸓鵳遤叙⵸蚃⯕遥欰
邍 3 ㄤ 4կ鵯呋㽠偽꨽鵳遤㢕勇涸䩛⸓곫㢅椚⢾㥵⚸熬ꃀ守遥欰⻊䎇⥂霆✫➢遥欰⻊ⵌ䒓
㨤ⴔ區涸傞ꢂ⥂䭯䛎㹁կ 

姼㢪㖈劥俒⚥⢪欽✫⡛エ꣡梯槴櫕 TORAST˳-H GlassVialկ霪呋ㅷ櫕剣⚙⚡❡ㅷ禹⴩1.5 
mL ㄤ㼭㺂ꆀ涸 150 μLկ遥欰⻊霚⵫ㄤ遥欰⻊⵸涸呋ㅷ⢪欽 1.5 mL 㼭櫕呋ㅷㄤ遥欰⻊霚⵫导䎾涸
㼭櫕⢪欽㖈㼱ꆀ涸䞔ⲃ♴⛲僒✵幊ざ涸 150 μL 㼭櫕կ㕃 3 儑爙✫荈⸓鵳呋㐼涸呋ㅷ霃縨կNexera
涸荈⸓鵳呋㐼 SIL-40 禹⴩〳⟄霃縨♲⚡呋ㅷ卹㔔姼㥵㕃 3 䨾爙鸑鵂⚹嫦猫欽鸀霃縨割ず呋ㅷ櫕
〳⟄꣈姺呋ㅷ霃縨ꝡ霴կ 
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㕃 3 곫㢅椚倰呩 

邍 3 叙⵸荈⸓遥欰崨玐 

①  MPA*2 solution 20 ul 
②  OPA reagent 20 ul 
③  Sample 10 ul 
④  Mix 
⑤  FMOC reagent 5.0 ul 
⑥  Mix 
⑦  Injection 

邍 4 遥欰暟霚⵫涸ⵖ㢊 

①  䊶㛇⚋ꃑ很巊 㼜 10 ul 3-䊶㛇⚋ꃑ⸈Ⰶ 10 mL 0.1 mol/L 烕ꃑ渮綕Ȿ巊⚥) 
②  OPA 霚⵫ 㼜 0.3 mL ⛩ꃫ⸈Ⰶ 10 mg 涸 0-龇薅✳歌ꄏ⚥䎇模Ⰼ很鍒搬た⸈Ⰶ 0.7 
mL 0.1 mol/L 烕ꃑ渮綕Ȿ巊ㄤ 4 mL 馄紱宐կ)  
③  FMOC 霚⵫ 㼜 10 mg 9-蔋㛇歌㛇守歌ꃑꂾ很✵ 50 mL ⛩臟⚥ 

2絕卓♸雭雿 
2.1 곫㢅椚蟋》很⵫ㄤ幑⸈㔐佐桧涸烁雩 

姼⵸溶絑䫣麤鵂欽넞守ꃑ䲿》 ATP 湱Ⱒ暟餘涸곫㢅椚倰岁䧮⼜雭雿✫僽や〳⟄ず呋㖑䲿》絆
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腂ㄤ孽㛇ꃑկ⡲⚹㹊낉瑟涯ⴔⵆ幑⸈ 1μmol 絆腂ㄤ絆孽ꃑ⟄宐ㄤ넞守ꃑ鵳遤蟋》⚙罏㖲腊蜦
䖤珘㹁涸蟋》佪桧(邍 5)կ 

⢪欽ꆄ卦됎呏研굹ㅷ⚥ⱚ蚋婎殆瘝湱Ⱒ霚낉倰岁涸珘㹁䚍霉⟟䭷⽂ず傞鵳遤 6 ⚡幑⸈㔐
佐霚낉կ幑⸈絆腂⢪崽䏞鴪ⵌ㕂꣢굹ㅷ叻ⲥ㨼プ⠔Codex涸叻ⲥ崽䏞10mg /100g꫽縨 30
ⴔꛦたず傞㢅椚 6 ⚡呋ㅷկ幑⸈㔐佐霚낉絕卓㥵邍 6 䨾爙կⲥ烁䚍㔐佐桧涸䎂㖲⧩ㄤ礵㺙䏞
涸絕卓鿪䖎㥩կ 

邍 5 蟋》很⵫割ず傞絆腂ㄤ絆孽ꃑ涸蟋》佪桧 

 
  邍 6 絆腂涸幑⸈㔐霚낉N=6 

 
2.2 吥ⲥ刼絁 

ꛏ㼆31猫湡叻䧭ⴔ⴯䒊吥ⲥ刼絁䨾剣䧭ⴔ涸湱Ⱒ禹侨㖲㖈R2=0.999⟄♳絁䚍葻㥩կぐ䧭ⴔ
涸吥ⲥ刼絁崽䏞薴㔵ㄤ湱Ⱒ禹侨Ⱘ⡤絕卓錛邍7կ     

邍 7 吥ⲥ刼絁⿬侨 

No. ⻊ざ暟ぜ獦 吥ⲥ刼絁薴㔵u mol/L 湱Ⱒ禹侨 R2 
1 Hx 1-300 0.99982 
2 IMP 1-300 0.99983 
3 HxR 1-300 0.99984 
4 AMP 1-300 0.99987 
5 ADP 1-200 0.99998 
6 ATP 1-200 0.99944 
7 Aspartic acid 0.25-50 0.99994 
8 Glutamic acid 0.25-50 0.99995 
9 Asparagine 0.25-50 0.99995 

10 Serine 0.25-50 0.99995 
11 Glutamin 0.25-50 0.99995 
12 Glycine 0.25-100 0.99996 
13 Histidine 0.25-100 0.99968 
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14 Threonine 0.25-50 0.99994 
15 β-Alanine 0.25-50 0.99991 
16 Arginine 0.25-50 0.99994 
17 Alanine 0.25-100 0.99994 
18 Taurine 0.25-100 0.99995 
19 Anserine 0.25-100 0.99997 
20 Carnosine 0.25-100 0.99995 
21 Tyrosine 0.25-50 0.99995 
22 Valine 0.25-50 0.99995 
23 Methionine 0.25-50 0.99996 
24 Histamine 0.25-50 0.99999 
25 Cystine 0.25-25 0.99953 
26 Tryptophan 0.25-50 0.99993 
27 Phenylalanine 0.25-50 0.99995 
28 Isoleucine 0.25-50 0.99995 
29 Leucine 0.25-50 0.99996 
30 Lysine 0.25-100 0.99995 
31 Proline 1-25 0.99953 

*Hx: Hypoxanthine 
HxR: Inosine 
IMP: Inosine 5-monophosphate 
AMP: Adenosine 5-monophosphate 
ADP: Adenosine 5-diphosphate 
ATP: Adenosine 5-triphosphate 

2.3 됎聘⚥涸 ATP 湱Ⱒ暟餘ծ絆腂ㄤ孽㛇ꃑ涸ず傞ⴔ區⟄⿺ k ⧩ծ絆腂崽䏞崵㹁 
⢪欽欰랕둟ꆄ卦됎㖈餝✈た用⽰곫㢅椚♸佖」⪰㶸庛䏞♧㣔た곫㢅椚鵳遤嫱鳅ⴔ區烁雩

K ⧩ㄤ絆腂崽䏞կ⪰㶸庛䏞⚹ⲇ诡⥂㶸4°Cㄤ㹔庛25°Cկ餝✈♧㣔た㶸⪰㖈 4°C ♴鵳遤
곫㢅椚♸餝✈た用⽰곫㢅椚湱嫱鳅K ⧩殜剣㟞⸈+ 1.4䎇⚂錜㻋ⵌ倝됮䏞ꥥ傞ꢂ〄欰✫」⻊կ
姼㢪嫱鳅⪰㶸庛䏞傞K ⧩㖈 25°C 傞僈儑㟞⸈+ 25.1䎇⚂倝됮䏞♴꣭告僽尵剣欰䧭絆腂կ
ず呋烁雩✫餝✈たⲇ诡⪰㶸 6 㣔涸됮Ɤ둟ꆄ卦됎涸 K ⧩ㄤ絆腂崽䏞կ絕卓儑爙 K ⧩㟞⸈ⵌ 70.4
鴪ⵌ䨾靘涸」餘⼓㚖䎇⚂唬崵ⵌ⡛✵ Codex 叻ⲥ⧩涸絆腂կ崽䏞⚹ 2.1 mg/100 gկ㕃 4 ⚹叻ⲥㅷ
ㄤꆄ卦됎⚥湡叻䧭ⴔ涸蒀靶㕃邍 8 儑爙✫絑鵂割ず㣔侨ծ割ず⪰㶸庛䏞♴涸ꆄ卦됎 K ⧩ㄤ絆腂崽
䏞կ姼㢪鵮〳⟄➢雽㢴孽㛇ꃑ⚥ⴔ猌䎇唬崵ⴀ絆腂⛲〳ず傞ⴔ區됎聘⚥䌢錛涸絆孽ꃑծ⚋孽ꃑծ
暋熬ꃑծ뚧聝胂ծ聝胂ㄤ饆孽ꃑ瘝䧭ⴔկ邍 9 儑爙✫랕둟ꆄ卦됎⚥䌢錛涸呍ꃑ♸孽㛇ꃑ涸崽䏞կ 
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㕃 4 叻ⲥㅷㄤꆄ卦됎랕둟ծꟋ둟湡叻䧭ⴔ蒀靶㕃䎸〿錛邍 5 

邍 8 絑鵂㣔侨ծ⪰㶸庛䏞♴涸ꆄ卦됎 k ⧩ㄤ絆腂崽䏞 

 㣔侨 庛䏞˫ K ⧩*3% 絆腂崽䏞mg/100g 

랕둟 
0 4 36.1 N.D 

1 
4 38.7 N.D 

25 61.2 N.D 
Ɤ둟 6 4 70.4 2.1 

*3: k ⧩涸㹁⛐Ⱆ䒭  formula=Hx+HxR/Hx+HxR+IMP+AMP+ADP+ATP*100 

邍 9 랕둟ꆄ卦됎⚥涸呍ꃑㄤ孽㛇ꃑ涸崽䏞 

No. ⻊ざ暟ぜ獦 
랕둟ꆄ卦됎0 㣔 

umol/L*4 

2 IMP 278.9 
8 Glutamic acid 46.6 

13 Histidine 2416.0 
17 Alanine 55.7 
18 Taurine 27.8 
19 Anserine 1062.5 
20 Carnosine 82.0 
22 Valine 23.6 
29 Leucine 20.4 
30 Lysine 50.7 

*4: 䭍〿⚥涸⧩馄ⴀꆀ⻊薴㔵 
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3絕雿 
⢪欽 Nexera ⿽鵳呋禹絡崵ꆀꆄ卦됎涸倝됮䏞ㄤ歋✵絆腂䒸饰涸」餘朐ⲃկATP 湱Ⱒ暟餘ㄤ絆

腂〳⟄鸑鵂湱ず涸곫㢅椚鵳遤蟋》կ矿鎊⛓〳⟄鸑鵂湱ず곫㢅椚玐䎸蜦䖤䖉崵呋ㅷկ 
K ⧩儑爙ⴀꥥ⪰㶸㣔侨ㄤ庛䏞」⻊涸」⻊邍僈庛䏞馊넞倝됮䏞馊⡛կ姼㢪㖈 K ⧩儑爙」

餘涸呋ㅷ⚥⛲唬崵ⵌ✫絆腂կ絆腂〳⟄➢孽㛇ꃑ⚥ⴔ猌唬崵䎇⚂霪禹絡〳⟄ず傞ⴔ區됎聘⚥䨾ゎ
涸孽㛇ꃑկ 

⢪欽 Nexera ⿽鵳呋禹絡〳ず傞ⴔ區됎聘倝됮䏞ㄤ」餘朐䙖䘯鸟蜦䖤絕卓➢罜〳⟄㢴錭䏞㖑
霉⠮됎聘呋ㅷկ 
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꣡䔶  唬崵고湡ㄤ⿽鵳呋禹絡⟉㐼ꂁ縨♧錢邍 
䎸〿 唬崵곭㚖 唬崵고湡 ⟉㐼ꂁ縨 ⿬罌叻ⲥ 곜瀦 

1 ⻊㥿ㅷ 

㼆薅✳腂瘝 32 猫絆ⴔ 
✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴
2015 䎃晜ո7.2 

P9 

䫒㗁過ꃑ熧ꃑꂾ꞉瘝
11 猫⾲俱 

✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴
2015 䎃晜ո8.1 

P16 

歌㛇䒗㑞㇬㉆ꂼ瘝 23 ⚡
ㄤぼ炻ꓭꝔ瘝 18 ⚡絆ⴔ 

✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴
2015 䎃晜ո4.1+4.2 

P22 

CI 10020 瘝 11 猫ㄤ CI 
11920 瘝 13 猫⾲俱 

✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴
2015 䎃晜ո6.3+6.4 

P30 

䊶㛇⛩ꃑ瘝 8 猫⾲俱 
✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

շ⻊㥿ㅷ㸝Ⰼ䪮助錞薴
2015 䎃晜ո3.9 

P37 

2 
⚥蚋ꂁ倰 

곾磜 

㔋㷍ꫬ 
✳⯋+㔋⯋禹絡 
SPD-M40+ELSD-LT III 

/ P43 

䊼䧾㣔 
✳⯋+㔋⯋禹絡 
SPD-M40+ELSD-LT III 

㕂㹻蚋港㽷〄䋒շ䊼䧾
㣔ꂁ倰곾磜ո 

P48 

3 ⻊蚋 

䋒峫蓷 
✳⯋+✳⯋禹絡 
SPD-M40+ SPD-40 

繠㕂蚋Ⱙ USP43-NF38 P54 

꣚䩯⠄➭宝ꛠ 
✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

2020 晜✳鿈㕂㹻蚋Ⱙ
շ꣚⠄➭宝ꛠո 

P58 

4 굹ㅷ 

7 猫剣纸ꃑ 
✳⯋+㔋⯋禹絡 
SPD-M40+ SPD-M40 

GB 5009.157-2016 P65 

剣纸ꃑծ祪碫 
✳⯋+✳⯋禹絡 
CDD+RID 

/ P71 

♸ ATP 剣Ⱒ涸暟餘ծ絆
腂ㄤ孽㛇ꃑ 

✳⯋+✳⯋禹絡 
SPD-M40+RF-20AXS 

/ P78 

 



本公司在此对中国地图标注信息的行为仅限于表明本公司在中国各地分支机构的区域分布状况，
不作为任何测绘、绘制或其他用途。

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

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

本产品资料所宣传的内容，以本版本为准，资料中的试验数据
除注明外均为本公司的试验数据。本资料所有信息仅供参考，
如有变动恕不另行通知。
印刷日期：2024

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

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

深圳市福田区天安数码城天展大厦1楼 F2.6-1C
邮政编码： 518040
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

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： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

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,




