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冷⺎ꧥ碜յ㱧╤鲤յ藋耇蘆碜յ榻㓹沩ꧥ碜յ亍ꧥ碜յ漛潵
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⿁ⲁ擻⛙┘金⯆㲋墧槴ꄈ

氳⪶蕇 

ꁫꁂյ㱧簇轑յ姚ꛋյꪂ䀂枫朚յꡦⵯ冷յ葋䣊巑ꛋյ
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纺簟ꀨ潵յ潵鉯瀠㲋յ랋⛮ꀨյ巖蝐蚆杷蘆ꀼյ┱蒢虈澜յ

轑➢䓪碜յ澠ꁂ姄ꙶյ◅姚䋳姜聲ꁂꙶյ◅䄒┮瀦ꙶյ姄姍

ꙶյ□ꁂꙶյ◘漛ꁂꙶյ鲋潊ꁂꙶյ鲋澠ꁂꙶյ냖潵ꁂꙶյ

漰ꁂꙶյ鯻氰յ簟榟碜 Cյ簟榟碜 K1յ颂䥽少 

⟤ 队 ▽ 光 ꀬ 䋳 䡏 ꀬ 嫿 ╵ 蘆 璡 17

熨⪶蕇氳╈乄⺳燢䡝葏乄⺳燢 

姏葋羉ꁂ/蝇⩡婻羉յꡦ簟蘆碜յꪂꧥ碜/俋돦㍕ꪂꧥ碜յ랦

蘆碜յ➢ⷎ碜յ➢랋⛮碜յ漰յꪝ㜁㶂/莽葋鱳少/㝝莽鱳

少յ姀葋鱳少յ䥽婻蝇重յ뀐䈲眦佔ꛋյ㝝葋鱳少յ㊟葋鱳

少յ䣚傪权⮵յ└姚葋鱳少յ◅漛䣚翿յ嫿┒蘆碜 

⟤队▽㱧俋ꧥ碜璡 9 熨⪶蕇氳仼

⩒阵䯷⪍ꄈ 

㱧俋ꧥ碜յ姘⿎ꀨյ儼蘆羃յ⩡䥽簟ꁂյ랦蘆碜յ㛢䥽蘆碜յ

䕒陷婻佔յ篍ꧥ碜յ嫿╵蘆碜 

⟤队▽ꡦ葋鱳少璡  熨⪶蕇氳

墧槴剝䑪擻 

ꡦ葋鱳少յ嫿┒蘆碜յ儼蘆羃յ랦蘆碜յ篍ꧥ碜յ光姍ꀬ翿

葋榻ꀪյꪝ㜁㶂/莽葋鱳少/㝝莽鱳少յ姀葋㶻縓յ姀葋鱳

少յ뀐䈲眦佔ꛋյ榻葋⾞少յ榻㓹沩ꧥ碜յ䄘翿瀠յ嫿㟓蘆

碜յ簟⺮㶻◘蘆碜 

⟤队▽ꡦ簟蘆碜璡 29 熨⪶蕇氳

篯篲⽰墧槴ꄈ 

ꡦ簟蘆碜յꡦ藋重冷յ姏菴重冷յ鱳姀婻佔յ㏐㖢眦册յ䷣

䷣槦յ㛢䥽蘆碜յ篍ꧥ碜յ姜䡏蘁ꀪյ⚊簟蘆碜յ冷⺎ꧥ碜յ

㱧╤鲤յ藋耇蘆夽յ榻㓹沩ꧥ碜յ亍ꧥ碜յ㈱ㅄꁂյ㎻ꧥ碜

/ꄌꧥ碜/㍌朅碜յ僀眦縓佔յ└姚葋少յ嫿╵蘆碜յ簟⺮㶻◘

ꧥ碜յ⹙榻耮յ姘⿎ꀨյ㜍㰘ㅄ罂յ鱳姀婻佔յ랦蘆碜յ氣

姍ㅄꀪյ㏐⩡权⮵յ◅姀婻佔 

⟤队▽ꡦ藋重冷璡 23 熨⪶蕇氳

✳榫鈺㲋 

ꡦ藋重冷յ姏菴重冷յꪂꧥ碜/俋돦㍕ꪂꧥ碜յ姚少重冷յ

朅┮姏ㆡյ鱳姀婻佔յ㏐⩡权⮵յ◅姀婻佔յ㛢䥽蘆碜յ姀

榻ㅄյ䅻㸔ꀨյ䄅仄⾞少յ葋少重冷յ㈱ㅄꁂյ䄘翿瀠յ婻

䥽婻佔յ瀦翿◅榻㈉ニյ瀦翿眷յ榻滈ꧥ碜յ僀眦縓佔յ䣚

傪权⮵յ榻姍菴ニյ姢公ꁂꙶ 

⮧ꢝ▽超夽瀠氳墧槴ꄈ 超夽瀠 

⮧ꢝ▽姏┮ゎ璡 6 ╄⩒阵榫◇괐

⿁ⲁ擻⛙┘金⯆㲋墧槴ꄈ 

光ꀬ姢公ꁂյ⹙榻耮յ姏┮ゎյ潵僗儬⺭擻յ⿎ㆡյ漰刿

娠 

┘⫋䷅鰉焔塛蕇擻⹖⺭擻岳 

姚ꧥ碜յ⩡☷攑粬յ婻┊翿ꁣյ重뀐攑粬յ姏葋滈յ䄕懹ꥥ

ꀂյ⼕モ㱚ꀨյ⼕モ少ꀨյ冷╘յ⼕モ葋懹ꁂꙶյ㱧洤ꀨյ

蝇漛鱳少յ曑眦颌ꧥꁣյ⸼榻꥓└懹ꁣꀨյꁫꁂ榻㰁ꀨյ漛

㓹ꀂꙶյ漛⼕懹肻յ夽儴莽姚懹յ⼕モ╘⩡氬㣛յ

儴谺耮⩡墅踵յ⹙榻耮յ鿯溍ꁂꛧꚔյ谺滰翿յ㯿ꥋ

溍簪յ◑姚ꀂꁂꙶյ姚◘娠榔娠յ漛ꁂ◘娠յꁫꁂ娠յ

⻏ニ㓹ꁫꁂ娠յ榻㓹涸╖ꀨյ紮境륱 

亍剝固氳瑭◅㛻◾憠佭剝固金姳┚㎁ꡮ噪ꪫ䫙鯴ն亍䄭氳剝固噪ꪫꃾ榫 CAC㎁ꡮ괐⿁

嫏⪯㡧⼥⚢⽰菲沾յ紇㎁璡鱳㎁㳄䡝㏐氳僄┽剝固㵒⫡┯鼨⪝⼔瑭  ⺙寘⹖氳墧槴

剝䑪擻յ仼⩒阵䯷⪍ꄈյ墧槴ꄈ⡬յ✳榫金姳璡ꄆ金䤗儛⹇丘鲽车▽噪ꪫ⟤队阻㲋氳墧槴
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ꄈ⡬┚ CAC ⪶蕇墧槴ꄈ⡬┉舚曎鱳 %删┕㵒姍姀婻佔璡  㛢熨柳㏇괐⿁㱧噪꣰䖲氳

⪶蕇⿁熨◀删屝娹䡝秉榫鵎ն 

瑭└㛻◾憠佭剝固⯆㲋催ⱶ熭㰣┽隥ն儗埠剝固⯆㲋╈⩘⮇縓诿▽䡘㎁ⲁ擻䓪괐⿁榟◲յ

寕顠㲓ꡮ⽰朆车⪶蕇墧槴ꄈ剝固㲓亨╈氳⪩꜄ꠋ겗鹗拨㎁ꡮ鵠车⢢嫏䋯㷤▽注⪩곽ꢣ陁⚽

䇯嫚䏣姳▽车┯յ┥㳄յ寕顠縖յ炙⚢⪝⚜յ注⪩儬冘氳䙬鈷淋䫙▽┪槡顟佄篯篲䡗⼥氳

陁阫ն 

✳ծGB 31660.1~9-2019 굹ㅷ㸝Ⰼ㕂㹻叻ⲥ➝絏 

    泘⯥GB  硍⮜⪦ⴎ⻡删┖  걸⪶蕇墧槴压孾亡嫏 

1. GB .- 괐⿁㱧噪㎁㳄剝固 姢◲⿁╈㛻朅⫂ꀪ眷蕇擻墧槴ꄈ氳孾㲋 尔注荈隮-

╏纭顏隮嫏儗剝固鴠榫◇姢◲⿁╈돡յ豔յ軅յ顄眷璡氳⺎괐篯篲╈琉劾ꧥ碜յ篍ꧥ碜յ⩡

䥽ꧥ碜յ ꡦ㜦ꧥ碜յ⺮☽ꧥ碜յ◬婻ꧥ碜յ蹘仄ꧥ碜յ僀眦縓佔յ嫿╵蘆碜  熨㛻朅⫂ꀪ眷蕇

擻墧槴ꄈ氳压孾ն 

2. GB .- 괐⿁㱧噪㎁㳄剝固 姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄕懹ꥥꀂյꥥꀨյ

α-光慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳孾㲋 妰注荈隮-顏隮嫏 (儗剝固鴠榫◇돡յ豔յ

軅յ顄眷յ宿⹇յ됻璡姢◲⿁⺎괐篯篲╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄕懹ꥥꀂյꥥꀨյα-光

慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳压孾ն) 

3. GB .- 괐⿁㱧噪㎁㳄剝固 姢◲⿁╈姀╵愓墧槴ꄈ氳孾㲋 妰注荈隮嫏 (儗剝固

鴠榫◇돡յ豔յ軅յ됻յ顄眷璡姢◲⿁氳⺎괐篯篲╈姀╵愓墧槴ꄈ氳压孾ն) 

4. GB .- 괐⿁㱧噪㎁㳄剝固 ⲁ擻䓪괐⿁╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ

氳孾㲋 尔注荈隮-╏纭顏隮嫏 (儗剝固鴠榫◇映յ擧յ紀缠缜յ耏罙յ缿耫յ羅耫⽰擧㝿╈ꁫꁂ

榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ氳压孾ն) 

5. GB .- 괐⿁㱧噪㎁㳄剝固 ⲁ擻䓪괐⿁╈ꄌ⮠戇翿墧槴ꄈ氳孾㲋 尔注荈隮-╏

纭顏隮嫏 (儗剝固鴠榫◇映յ뙥⽰뙱氳⺎괐䓪篯篲(缠缜յ缿耫⽰羅耫)⹖熎資╈ꄌ⮠戇翿墧槴ꄈ

氳压孾ն) 

6. GB .- 괐⿁㱧噪㎁㳄剝固 ⲁ擻䓪괐⿁╈  熨α-⛮忂ⲁ⯘墧槴ꄈ氳孾㲋 尔

注荈隮-╏纭顏隮嫏 (儗剝固鴠榫◇映缠缜յ缿耫⽰羅耫篯篲⹖뙥缠缜⽰缿耫篯篲╈僀䣊㶻㲋յ

颂䥽ㆡյ巑藋㶻㲋յ㱧俋╵㲋⽰⺎╵㲋墧槴ꄈ氳孾㲋ն) 

7. GB .- 괐⿁㱧噪㎁㳄剝固 映篯篲⽰㶿尔╈颂䈞ニ⹖⺎╵㲋墧槴ꄈ氳孾㲋 尔注



7 

荈隮-╏纭顏隮嫏 (儗剝固鴠榫◇映缠缜յ缿耫յ羅耫⹖㶿尔╈颂䈞ニ⽰⺎╵㲋墧槴ꄈ氳压孾ն) 

8. GB .- 괐⿁㱧噪㎁㳄剝固 擧⺎괐䓪篯篲⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳孾㲋 尔注

荈隮-╏纭顏隮嫏 (儗剝固鴠榫◇擧缠缜յ耏罙յ缿耫⽰羅耫⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳压孾ն) 

9. GB .- 괐⿁㱧噪㎁㳄剝固 㳄熎⺎괐䓪篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳孾㲋 냖

䷞尔注荈隮嫏 (儗剝固鴠榫◇㳄熎缠缜յ缿耫յ羅耫篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳压孾ն 

⪶蕇墧槴ꠋ겗┚☕眷⢹䉔㳢⮊注⪩⛙榺◇㓹顏㛄儷յ䏨孾擻⻡ꄈ⛦璡ꠋ겗注⪩压孾┉

波㍮䣼浔䇯㛻⮇冫䄄⛼縖鲹◙剝固氳⯆㲋┚㲓亨催㞑氳⟊阾▽☕♜艏㶅┕氳㱧噪ն└ꄆ㍌

冓儼尔顏纭榫硍簊LC-MS/MS㵒櫋ꄈ墧槴擻顏氳㲋䓪㲋ꄈ压孾僗浔斻攑氳⚝ⲡ┉波删全㏇

괐⿁╈⪶蕇压孾亡ꪫ䨅ꄆ金氳⛼榫ն╙䅬Ⲃ☳再⪶蕇⮇冫压孾氳榫䢓催亡➘յ催냖䷞䋯㷤压

孾䄄⛼㹢孅⪝⯥僿䄖䫠վLC-MS/MS ⪶蕇⮇冫亡嫏ⴎտ⽰վLC-MS/MS ⪶蕇压孾丞⛮鉯⬀

亡终տն 

                

僄亍撷⪶蕇⮇冫亡嫏ⴎLCMSMS_Veterinary Drugs_Database䄖ⴎ⻡  熨⪶蕇⺭

擻氳╈葏乄⺳燢յ⮇查䌋յ顏ꄈ丘յCAS 籁⺙յMRM ⮇冫⹇丘璡⺭擻⟔䕜删⹖⻡眷⮷⮕⮇氳

䢦僗⪶蕇⺭擻斻环亡嫏榫䢓⺎劯䩺㲓ꡮ⮇冫䗯⬅波䫙刧䤓⺭擻注⪩⹇丘䡝隀榫亡嫏愓

孨㛢㏐䒍鵮㲓朆㛢篯⮇⺱休⮇冫նվLC-MS/MS ⪶蕇压孾丞⛮鉯⬀亡终տ⪦䷅䎓  疟⪶蕇压

孾氳䈒榫䥊⼔㵒ⲁ擻嶏䓪괐⿁╈氳  熨⪶蕇⺭擻鲽车▽⮇冫縓㴕▽注⪩氳 LC ⮇冫兣

♭յ劆固傪篪յ压յ瞿㳢䈲删⹖ⱶ剝㍑䷅曎璡ն⺱休鲸䬠❠▽⪶蕇氳◅篒顏隮䈑乄♭⹖

⺭擻氳篾冘㎂ն榫䢓⺎删劯䩺泘剝⺭擻氳◅篒顏隮㎂鲽车顏隮䈑氳压碠❤䩺隮䈑瓇鴲氳

⺭擻氳顏隮㎂ⵯ鿥䈲㵒泘剝⺭擻鲽车㲋䓪⺱休䐂⮽院⺭擻氳⺨眷⟔䕜ն 
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ⰰ蚋婎殆ꣳꆀ䪮助銳宠 

GB -վ괐⿁㱧噪㎁㳄剝固 괐⿁╈⪶蕇僄㛻墧槴ꄈտ㵨⪶蕇⮇╙└㛻眷⪭╈

䄖䤉固ⲁ擻䓪괐⿁╈僄㛻墧槴ꄈ鈺㲋氳⪶蕇  熨⩒阵榫◇괐⿁ⲁ擻⛙┘金⯆㲋墧槴

ꄈ氳⪶蕇  熨删⹖⩒阵⛼媪橚榫⛙┘䐂㏇ⲁ擻䓪괐⿁╈压氳⪶蕇  熨ն⛮㞝┖䢦炐 
┉յ䄖䤉固ⲁ擻䓪괐⿁╈僄㛻墧槴ꄈ鈺㲋氳⪶蕇 

籁⺙ ⺭擻 ⪶蕇⮇眷  仼⩒阵䯷⪍ꄈADI 墧槴剝阭擻 ⺭擻葏乄⺳ 

1-1 ꡦ葋鱳少 䤻篪谺蕇  0-50 μg/kg ⛮ꄆ 

ꡦ葋鱳少◘滈 Albendazole S-oxide 

ꡦ葋鱳少滈 Albendazolesulfone 

ꡦ葋鱳少-2-姏㓹滈 
Albendazole-2-

aminosulfone 

ꡦ葋鱳少 Albendazole 

1-2 ⹙榻耮 儴谺蕇 0-3 μg/kg ⛮ꄆ 
⹙榻耮 Amitraz  

2,4-◅榻㓹葋姏 2,4-DMA 

1-3 ꡦ藋重冷 β-⫂ꀬ翿眷䤻榟碜 0-2 μg/kg ⛮ꄆ ꡦ藋重冷 Amoxicillin 

1-4 姏菴重冷 β-⫂ꀬ翿眷䤻榟碜 0-3 μg/kg ⛮ꄆ 姏菴重冷  Ampicillin 

1-5 姏┮ゎ 䤻杷谺蕇  0-100 μg/kg ⛮ꄆ 姏┮ゎ Amprolium 

1-6 㱧俋ꧥ碜 姏㓹矵葛眷䤻榟碜 0-25 μg/kg ⛮ꄆ 㱧俋ꧥ碜 Apramycin 

1-7 
姏葋羉ꁂ/蝇⩡

婻羉 
⺭䡗䤻蘆蕇 / 姏葋羉ꁂ/蝇⩡婻羉 

Arsanilic 

acid/Roxarsone 

1-8 ꡦ簟蘆碜 䤻篪谺蕇 0-2 μg/kg ⛮ꄆ ꡦ簟蘆碜 B1a Avermectin B1a 

1-9 ꡦ簟䥽ꧥ碜 㴜矵眷䤻榟碜 0-2000 μg/kg ⛮ꄆ ◅姚䋳萏ꁂ(DIA 
Dichloroisoeverninic 

acid 

1-10 姘⿎ꀨ ꜝ㲋⯘ 0-6 μg/kg ⛮ꄆ 
姘⿎ꁣ Azaperol 

姘⿎ꀨ Azaperone 

1-11 儼蘆羃 㛢羃眷䤻榟碜 0-50 μg/kg ⛮ꄆ 

儼蘆羃 A Bacitracin A 

儼蘆羃 B Bacitracin B 

儼蘆羃 C Bacitracin C 

1-12 
ꪂꧥ碜/俋돦

㍕ꪂꧥ碜 
β-⫂ꀬ翿眷䤻榟碜 0-30 µg penicillin/☕/㛿 ꪂꧥ碜 Benzylpenicillin 

1-13 ⠙☽眦册 矵汷顏忂碜眷蕇 0-0.015 μg/kg ⛮ꄆ ⠙☽眦册 Betamethasone 

1-14 䥽蝇㶂 䤻羅┕脆碜眷蕇 0-0.1 μg/kg ⛮ꄆ 䥽蝇㶂 Carazolol 

1-15 㜍㰘姏菴 㜍㰘蘆碜眷䤻榟碜 0-54.4 μg/kg ⛮ꄆ 㜍㰘姏菴 Cephalexin 

1-16 㜍㰘ㅄ罂 㜍㰘蘆碜眷䤻榟碜 0-3.8 μg/kg ⛮ꄆ 㜍㰘ㅄ罂 Cefquinome 

1-17 㜍㰘㊟⼕ 㜍㰘蘆碜眷䤻榟碜 0-50 μg/kg ⛮ꄆ ⸼⼕モ㜍㰘㊟⼕ Desfuroylceftiofur 

1-18 ⩡䥽簟ꁂ β-⫂ꀬ翿ꀼ䤱⯆⯘ 0-50 μg/kg ⛮ꄆ ⩡䥽簟ꁂ Clavulanic acid 
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1-19 姚紦⻏ニ 䤻杷谺蕇  / 姚紦⻏ニ Clopidol 

1-20 姚姜潵刿翿 䤻谺蕇 0-30 μg/kg ⛮ꄆ 姚姜潵刿翿 Closantel 

1-21 姚少重冷 β-⫂ꀬ翿眷䤻榟碜 0-200 μg/kg ⛮ꄆ 姚少重冷 Cloxacillin  

1-22 랦蘆碜 㛢羃眷䤻榟碜 0-7 μg/kg ⛮ꄆ 
랦蘆碜 A Colistin A  

랦蘆碜 B Colistin B 

1-23 姀姚姜蘁ꀪ 儴谺蕇 0-20 μg/kg ⛮ꄆ 姀姚姜蘁ꀪ Cyfluthrin 

1-24 └姀姚姀蘁ꀪ 儴谺蕇 0-5 μg/kg ⛮ꄆ └姀姚姀蘁ꀪ Cyhalothrin 

1-25 
姚姜蘁ꀪ/a-姚

姜蘁ꀪ 
儴谺蕇 0-20 μg/kg ⛮ꄆ 

姚姜蘁ꀪ Cypermethrin 

a-姚姜蘁ꀪ alpha-Cypermethrin 

1-26 朅┮姏ㆡ 儴谺蕇 0-20 μg/kg ⛮ꄆ 朅┮姏ㆡ Cyromazine 

1-27 鱳姀婻佔 ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-20 μg/kg ⛮ꄆ 鱳姀婻佔 Danofloxacin  

1-28 氣姍ㅄꀪ 䤻杷谺蕇 0-75 μg/kg ⛮ꄆ 氣姍ㅄꀪ Decoquinate 

1-29 巑姜蘁ꀪ 儴谺蕇 0-10 μg/kg ⛮ꄆ 巑姜蘁ꀪ Deltamethrin 

1-30 飉ꧥ碜 A 䤻篪谺蕇 / 飉ꧥ碜 A Destomycin A  

1-31 ㏐㖢眦册 矵汷顏忂碜眷蕇 0-0.015 μg/kg ⛮ꄆ ㏐㖢眦册 Dexamethasone 

1-32 ◅ㆡ⫡ 儴谺蕇 0-2 μg/kg ⛮ꄆ ◅ㆡ⫡ Diazinon 

1-33 ䷣䷣槦 儴谺蕇  0-4 μg/kg ⛮ꄆ ䷣䷣槦 Dichlorvos 

1-34 ㏐⩡权⮵ 䤻杷谺蕇 0-30 μg/kg ⛮ꄆ ㏐⩡权⮵ Diclazuril 

1-35 ㏐佅㶻㶂 뀕谺蕇 0-7 μg/kg ⛮ꄆ ㏐佅㶻㶂 Dicyclanil 

1-36 ◅姀婻佔 ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-10 μg/kg ⛮ꄆ ◅姀婻佔 Difloxacin 

1-37 └姘耮 䤻谺蕇 0-100 μg/kg ⛮ꄆ └姘耮 Diminazene  

1-38 ◅漛䣚翿 䤻杷谺蕇  / 

◅漛䣚翿 Dinitolmide 

◅漛䣚翿创隟擻 
3-amino-5-nitro-o-

otoluamide 

1-39 㛢䥽蘆碜 䤻篪谺蕇 0-1 μg/kg ⛮ꄆ 㛢䥽蘆碜 Doramectin 

1-40 㛢重朅碜 ㍌朅碜眷䤻榟碜  0-3 μg/kg ⛮ꄆ 㛢重朅碜 Doxycycline 

1-41 䕒陷婻佔 ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-6.2 μg/kg ⛮ꄆ 
䕒陷婻佔 Enrofloxacin 

朅┮婻佔  Ciprofloxacin 

1-42 
光ꀬ姏㓹ꡦ簟

蘆碜 
䤻篪谺蕇 0-10 μg/kg ⛮ꄆ 

光ꀬ姏㓹ꡦ簟蘆碜 

B1a 
Eprinomectin B1a 

1-43 篍ꧥ碜 㛻朅⫂ꀪ眷䤻榟碜 0-0.7 μg/kg ⛮ꄆ 篍ꧥ碜 A Erythromycin A 

1-44 
光姍ꀬ翿葋榻

ꀪ 
䤻杷谺蕇 / ꠑ姏㓹葋光ꂊ Metaphenetidine 

1-45 
ꪝ㜁㶂/莽葋

鱳少/㝝莽鱳少 
䤻篪谺蕇 0-7 μg/kg ⛮ꄆ 

ꪝ㜁㶂 Fenbantel 

莽葋鱳少 Fenbendazole 

㝝莽鱳少  Oxfendazole 

1-46 ⠙漰瀠 儴谺蕇 0-7 μg/kg ⛮ꄆ ⠙漰瀠⹖创隟◲擻 
Fenthion and 

metabolites 
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1-47 姜䡏蘁ꀪ 儴谺蕇  0-20 μg/kg ⛮ꄆ 
姜䡏蘁ꀪ䋳冘⛮ 

╯⽰ 

Fenvaleratesum of 

RR,SS,RS and SR 

isomers 

1-48 姀葋㶻縓 ꀬ翿ꁣ眷䤻榟碜 0-3 μg/kg ⛮ꄆ 
姀葋㶻縓 Florfenicol 

姀葋㶻縓翿 Florfenicol amine  

1-49 姀⛪ 뀕谺蕇 0-40 μg/kg ⛮ꄆ 姀⛪ Fluazuron 

1-50 姀葋鱳少 䤻篪谺蕇 0-12 μg/kg ⛮ꄆ 姀葋鱳少 Flubendazole 

1-51 ꁫꁂ姀㰁ꀨ 䓪忂碜眷蕇 0-0.03 μg/kg ⛮ꄆ ꁫꁂ姀㰁ꀨ Flugestone 17-acetate 

1-52 姀榻ㅄ ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-30 μg/kg ⛮ꄆ 姀榻ㅄ Flumequine 

1-53 姀姚葋姜蘁ꀪ 儴谺蕇  0-1.8 μg/kg ⛮ꄆ 姀姚葋姜蘁ꀪ 
Flumethrinsum of 

trans-Z-isomers 

1-54 姀翿姜蘁ꀪ 儴谺蕇 0-0.5 μg/kg ⛮ꄆ 姀翿姜蘁ꀪ Tau-Fluvalinate 

1-55 䇻㛻ꧥ碜 姏㓹矵葛眷䤻榟碜 0-20 μg/kg ⛮ꄆ 䇻㛻ꧥ碜 Gentamycin 

1-56 䅻㸔ꀨ 䤻杷谺蕇  0-0.3 μg/kg ⛮ꄆ 䅻㸔ꀨ Halofuginone 

1-57 ⾞㛢 䤻卢䎬谺蕇 0-10 μg/kg ⛮ꄆ ⾞㛢 Imidocarb 

1-58 姘姏虜ニ 䤻谺蕇 0-100 μg/kg ⛮ꄆ 姘姏虜ニ Isometamidium 

1-59 ⚊簟蘆碜 䤻篪谺蕇 0-10 μg/kg ⛮ꄆ 
23,23-◅姄ꡦ簟蘆碜 

B1a 

22,23-Dihydro-

avermectin B1a

H2B1a  

1-60 黁ꧥ碜 姏㓹矵葛眷䤻榟碜  0-8 μg/kg ⛮ꄆ 黁ꧥ碜 Kanamycin 

1-61 ⺮☽ꧥ碜 㛻朅⫂ꀪ眷䤻榟碜  0-500 μg/kg ⛮ꄆ ⺮☽ꧥ碜 Kitasamycin 

1-62 䤻杷谺蕇 䤻杷谺蕇 0-10 μg/kg ⛮ꄆ 䥽婻蝇重 Lasalocid  

1-63 䄅仄⾞少 䤻篪谺蕇 0-6 μg/kg ⛮ꄆ 䄅仄⾞少 Levamisole 

1-64 冷⺎ꧥ碜 冷⺎翿眷䤻榟碜 0-30 μg/kg ⛮ꄆ 冷⺎ꧥ碜 Lincomycin 

1-65 뀐䈲眦佔ꛋ 䤻杷谺蕇 0-1 μg/kg ⛮ꄆ 뀐兜ꧥ碜ꛋ沩 
Maduramicin 

ammonium 

1-66 뀐䥽漰瀠 儴谺蕇 0-300 μg/kg ⛮ꄆ 뀐䥽漰瀠 Malathion 

1-67 榻葋⾞少 䤻篪谺蕇  0-12.5 μg/kg ⛮ꄆ 榻葋⾞少璡䷞擻䔅⽰ Sum of mebendazole  

1-68 㱧╤鲤 鉯懷ꜝ櫖䤻慉蕇 0-10 μg/kg ⛮ꄆ 4-姏榻㓹-㱧僀奃冷 
4-aminomethyl-

antipyrine 

1-69 藋耇蘆碜 䤻杷谺蕇 0-10 μg/kg ⛮ꄆ 藋耇蘆碜 Monensin 

1-70 藋佅⩡┊ 䤻篪谺蕇 0-2 μg/kg ⛮ꄆ 藋佅⩡┊ Moxidectin 

1-71 榻㓹沩ꧥ碜 䤻杷谺蕇 0-5 μg/kg ⛮ꄆ 榻㓹沩ꧥ碜 A Narasin A 

1-72 亍ꧥ碜 姏㓹矵葛眷䤻榟碜 0-60 μg/kg ⛮ꄆ 亍ꧥ碜 B Neomycin B 

1-73 㶻䄘ㆡ 䤻杷谺蕇 0-400 μg/kg ⛮ꄆ 4,4-◅漛㓹㏰◅葋聲 
N,N-bis-(4-nitrophenyl) 

urea 

1-74 漛潵ꀂ肖 䤻谺蕇 0-5 μg/kg ⛮ꄆ 漛潵ꀂ肖 Nitroxynil 

1-75 ㅄ光ꁣ ⺭䡗䤻蘆蕇 0-3 μg/kg ⛮ꄆ 
3-榻㓹ㅄ㈱ゎ-2-紲

ꁂ 

3-Methyl-quinoxaline-2-

carboxylic acid,MQCA 

1-76 葋少重冷 β-⫂ꀬ翿眷䤻榟碜  / 葋少重冷 Oxacillin 
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1-77 㝝葋鱳少 䤻篪谺蕇  0-60 μg/kg ⛮ꄆ 㝝葋鱳少 Oxibendazole 

1-78 ㈱ㅄꁂ ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-2.5 μg/kg ⛮ꄆ ㈱ㅄꁂ Oxolinic acid 

1-79 
㎻ꧥ碜/ꄌꧥ碜

/㍌朅碜 
㍌朅碜眷䤻榟碜 0-30 μg/kg ⛮ꄆ 

㎻ꧥ碜 Oxytetracyclin 

㍌朅碜 Tetracycline 

ꄌꧥ碜 Aureomycin 

1-80 鰨漰瀠 儴谺蕇 0-4 μg/kg ⛮ꄆ 鰨漰瀠 Phoxim 

1-81 ⿎ㆡ 䤻篪谺蕇  0-250 μg/kg ⛮ꄆ ⿎ㆡ Piperazine 

1-82 ⻏⮵ꧥ碜 冷⺎翿眷䤻榟碜 0-8 μg/kg ⛮ꄆ ⻏⮵ꧥ碜 Pirlimycin 

1-83 䄘翿瀠 儴谺蕇 0-0.5 μg/kg ⛮ꄆ 

䄘翿瀠 propetamphos 

聰䋳┮㓹䄘翿瀠 
desisopropyl-

propetamphos 

1-84 潵ꂊ刿翿 䤻谺蕇 0-2 μg/kg ⛮ꄆ 潵ꂊ刿翿 Rafoxanide 

1-85 姚葋羠 䤻杷谺蕇 0-5 μg/kg ⛮ꄆ 姚葋羠 Robenidine 

1-86 沩ꧥ碜 䤻杷谺蕇 0-5 μg/kg ⛮ꄆ 沩ꧥ碜 Salinomycin 

1-87 婻䥽婻佔 ㅄ陷ꀨ眷⺭䡗䤻蘆蕇 0-0.3 μg/kg ⛮ꄆ 婻䥽婻佔 Sarafloxacin 

1-88 颂兜ꧥ碜 䤻杷谺蕇  0-180 μg/kg ⛮ꄆ 颂兜ꧥ碜 Semduramicin 

1-89 㛻鈸ꧥ碜 姏㓹矵葛眷䤻榟碜 0-40 μg/kg ⛮ꄆ 㛻鈸ꧥ碜 Spectinomycin 

1-90 蹘仄ꧥ碜 㛻朅⫂ꀪ眷䤻榟碜 0-50 μg/kg ⛮ꄆ 
蹘仄ꧥ碜 Spiramycin  

亍蹘仄ꧥ碜 Neospiramycin 

1-91 
ꛔꧥ碜/⹙姄ꛔ

ꧥ碜 
姏㓹矵葛眷䤻榟碜 0-50 μg/kg ⛮ꄆ 

ꛔꧥ碜 Streptomycin 

⹙姄ꛔꧥ碜 Dihydrostreptomycin 

1-92 瀦翿◅榻㈉ニ 瀦翿眷⺭䡗䤻蘆蕇 0-50 μg/kg ⛮ꄆ 瀦翿◅榻㈉ニ Sulfamethazine  

1-93 瀦翿眷 瀦翿眷⺭䡗䤻蘆蕇  0-50 μg/kg ⛮ꄆ 瀦翿眷⸊㑔╯⽰ Sulfonamides 

1-94 ㊟葋鱳少 䤻篪谺蕇 0-100 μg/kg ⛮ꄆ 

㊟葋鱳少 Thiabendazole 

5-紦㓹㊟葋鱳少 
5-

hydroxythiabendazole 

1-95 榻滈ꧥ碜 ꀬ翿ꁣ眷䤻榟碜 0-5 μg/kg ⛮ꄆ 榻滈ꧥ碜 Thiamphenicol 

1-96 嫿㟓蘆碜 䤻榟碜 0-30 μg/kg ⛮ꄆ 
嫿㟓蘆碜/8-α-紦㓹

㟓冷氳创隟擻 

Tiamulin/8-α-

hydroxymutilin 

1-97 僀眦縓佔 㛻朅⫂ꀪ眷䤻榟碜 0-40 μg/kg ⛮ꄆ 僀眦縓佔 Tilmicosin 

1-98 䣚傪权⮵ 䤻杷谺蕇 0-2 μg/kg ⛮ꄆ 䣚傪权⮵滈 Toltrazuril sulfone 

1-99 ䷣氬谺 䤻篪谺蕇 0-2 μg/kg ⛮ꄆ ䷣氬谺 Trichlorfon 

1-100 └姚葋害少 䤻谺蕇 0-3 μg/kg ⛮ꄆ └姚葋鱳少ꀨ Ketotriclabnedazole 

1-101 榻姍菴ニ 䤻蘆㘍䷞⯘ 0-4.2 μg/kg ⛮ꄆ 榻姍菴ニ Trimethoprim 

1-102 嫿╵蘆碜 㛻朅⫂ꀪ眷䤻榟碜 0-30 μg/kg ⛮ꄆ 嫿╵蘆碜 A Tylosin A  

1-103 嫿┒蘆碜 㛻朅⫂ꀪ眷䤻榟碜 0-2.07 μg/kg ⛮ꄆ 
嫿┒蘆碜 Tylvalosin 

3-O-光ꀬ嫿╵蘆碜   3-O-acetyltylosin 

1-104 簟⺮㶻◘ꧥ碜 㛢羃眷䤻榟碜 0-250 μg/kg ⛮ꄆ 簟⺮ꧥ碜 M1 Virginiamycin M1 
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◅յ⩒阵榫◇괐⿁ⲁ擻⛙┘金⯆㲋墧槴ꄈ氳⪶蕇 

籁⺙ ⺭擻 ⺭擻葏乄⺳ ⲁ擻熨眷 

2-1 ꁫꁂ Acetic Acid 擧յ뀐 

2-2 㱧簇轑 Adrenosem 뀐յ擧յ紀յ映 

2-3 姄姍ꚳ Aluminium hydroxide 䢦僗괐⿁ⲁ擻 

2-4 姚ꛋ Ammonium Chloride 뀐յ擧յ紀յ映 

2-5 㱧俋ꧥ碜 Apramycin ⩯յ簠紀յ映յ뙥 

2-6 ꪂ蠪枫ꀪ Artesunate 擧 

2-7 ꡦⵯ冷 Aspirin 擧յ映յ뙥յ뀐յ紀 

2-8 ꡦ䣚⿁ Atropine 䢦僗괐⿁ⲁ擻 

2-9 榻㓹⻏ニ瀠 Azamethiphos 돶돡 

2-10 葋䣊巑ꛋ Benzalkonium Bromide 䢦僗괐⿁ⲁ擻 

2-11 㵸囡澜 Berberine 뀐յ擧յ紀յ映յ뀠 

2-12 榚蘦澜 Betaine 䢦僗괐⿁ⲁ擻ն 

2-13 澜䌋澠ꁂꚡ Bismuth subcarbonate 䢦僗괐⿁ⲁ擻 

2-14 澜䌋漛ꁂꚡ Bismuth subnitrate 䢦僗괐⿁ⲁ擻 

2-15 潊溠 Borax 䢦僗괐⿁ⲁ擻 

2-16 潊ꁂ⹖⪭沩 Boric acid and borates 䢦僗괐⿁ⲁ擻 

2-17 ⽾コ㍕ Caffeine 䢦僗괐⿁ⲁ擻 

2-18 潊蝐蚆矵ꁂ꙯ Calcium borogluconate 䢦僗괐⿁ⲁ擻 

2-19 澠ꁂ꙯ Calcium carbonate 䢦僗괐⿁ⲁ擻 

2-20 姚꙯ Calcium chloride 䢦僗괐⿁ⲁ擻 

2-21 蝐蚆矵ꁂ꙯ Calcium gluconate 䢦僗괐⿁ⲁ擻 

2-22 瀠ꁂ姄꙯ Calcium Hydrogen Phosphate 뀐յ擧յ紀յ映 

2-23 埠姚ꁂ꙯ Calcium Hypochlorite 䢦僗괐⿁ⲁ擻 

2-24 嫚ꁂ꙯ Calcium pantothenate 䢦僗괐⿁ⲁ擻 

2-25 鲋姍꙯ Calcium Peroxide 姢◲ⲁ擻 

2-26 瀠ꁂ꙯ Calcium phosphate 䢦僗괐⿁ⲁ擻 

2-27 漰ꁂ꙯ Calcium sulphate 䢦僗괐⿁ⲁ擻 

2-28 嘔耭 Camphor 䢦僗괐⿁ⲁ擻 

2-29 姚䄕㲋 Chlorhexidine 䢦僗괐⿁ⲁ擻 

2-30 ⻡姚溍贝 Chlorinated Lime 䢦僗괐⿁ⲁ擻 

2-31 ◘姚ꁂꙶ Chlorite Sodium 䢦僗괐⿁ⲁ擻 

2-32 姚榻ꀂ Chlorocresol 䢦僗괐⿁ⲁ擻 

2-33 羑澜 Choline 䢦僗괐⿁ⲁ擻 

2-34 凣嚮ꁂ Citrate 䢦僗괐⿁ⲁ擻 

2-35 姚⯥⮜ꁣ Cloprostenol 擧յ映յ紀յ뀐 

2-36 漰ꁂꚲ Copper Sulfate 䢦僗괐⿁ⲁ擻 

2-37 ⺎氳册 Cortisone 뀐յ擧յ映յ紀 
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2-38 榻ꀂ Cresol 䢦僗괐⿁ⲁ擻 

2-39 氣榻巑ꛋ Deciquam 䢦僗괐⿁ⲁ擻 

2-40 氣姍ㅄꀪ Decoquinate 擧յ簠紀 

2-41 ㏐⩡权⮵ Diclazuril 㸔紀յ映ն 

2-42 ◅䄒㓹┮ꁣ Dimercaprol 䢦僗》□眷괐⿁ⲁ擻 

2-43 ◅榻漂媧 Dimethicone 擧յ紀ն 

2-44 䈲眦莽 Domiphen 䢦僗괐⿁ⲁ擻 

2-45 䇕ꀹ头 Dried Yeast 擧յ紀յ映 

2-46 羅┕脆碜 Epinephrine 䢦僗괐⿁ⲁ擻 

2-47 뀐全ꁂ뜷鉉亍澜 Ergometrine maleate 䢦僗》□眷괐⿁ⲁ擻 

2-48 ꀂ瀦光翿 Etamsylate 뀐յ擧յ紀յ映 

2-49 光ꁣ Ethanol 䢦僗괐⿁ⲁ擻 

2-50 漰ꁂ◘ꚗ Ferrous sulphate 䢦僗괐⿁ⲁ擻 

2-51 姀姚葋姜蘁ꀪ Flumethrin 赂贑 

2-52 姀鰇册 Fluocinonide 䢦僗괐⿁ⲁ擻 

2-53 ⺗ꁂ Folic acid 䢦僗괐⿁ⲁ擻 

2-54 ➢ⷎ碜 Follicle stimulating hormone 䢦僗괐⿁ⲁ擻 

2-55 榻ꂍ Formaldehyde 䢦僗괐⿁ⲁ擻 

2-56 榻ꁂ Formic acid 䢦僗괐⿁ⲁ擻 

2-57 伺翶 Gelatin 䢦僗괐⿁ⲁ擻 

2-58 蝐蚆矵 Glucose 뀐յ擧յ紀յ映 

2-59 䡏◅ꂍ Glutaraldehyde 䢦僗괐⿁ⲁ擻 

2-60 榔媧 Glycerol 䢦僗괐⿁ⲁ擻 

2-61 
㑉⛮➢䓪脆忂碜ꄂ科

忂碜 

Gonadotrophin releasing 

hormone 
䢦僗괐⿁ⲁ擻 

2-62 僖菴└榻姚ꛋ Halimide 䢦僗괐⿁ⲁ擻 

2-63 篽➢䓪碜 
Human chorion 

gonadotrophin 
䢦僗괐⿁ⲁ擻 

2-64 沩ꁂ Hydrochloric acid 䢦僗괐⿁ⲁ擻 

2-65 姄姚㊟ㆡ Hydrochlorothiazide 擧 

2-66 姄⺎氳册 Hydrocortisone 䢦僗괐⿁ⲁ擻 

2-67 鲋姍姄 Hydrogen peroxide 䢦僗괐⿁ⲁ擻 

2-68 돡溍耏 Ichthammol 䢦僗괐⿁ⲁ擻 

2-69 葋㈱少 Idazoxan 뛉 

2-70 潵⽰潵仰儬⺭擻 
Iodine and iodine inorganic 

compounds 
䢦僗괐⿁ⲁ擻 

2-71 ⺓仄矵鿫ꚗ Iron dextran 䢦僗괐⿁ⲁ擻 

2-72 氫ꢾ㎻ Kaolin 뀐յ擧յ紀յ映 

2-73 姚翿ꀨ Ketamine 䢦僗괐⿁ⲁ擻 

2-74 □ꀼ榟 Lactasin 紀յ映յ뀝յ攬 
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2-75 □ꁂ Lactic acid 䢦僗괐⿁ⲁ擻 

2-76 ⮵㛢㍕ Lidocaine 뀐 

2-77 ➢랋⛮碜 Luteinising hormone 䢦僗괐⿁ⲁ擻 

2-78 姚ꜗ Magnesium chloride 䢦僗괐⿁ⲁ擻 

2-79 姍ꜗ Magnesium Oxide 䢦僗괐⿁ⲁ擻 

2-80 漰ꁂꜗ Magnesium Sulfate 뀐յ擧յ紀յ映 

2-81 榔ꁣ Mannitol 䢦僗괐⿁ⲁ擻 

2-82 蕇榫憈 Medicinal Charcoal 뀐յ擧յ紀յ映 

2-83 榻蚵ꁭ Menadione 䢦僗괐⿁ⲁ擻 

2-84 資姏ꁂ潵 Methionine Iodine 䢦僗괐⿁ⲁ擻 

2-85 ◘榻衹 Methylthioninium Chloride 擧յ紀յ映 

2-86 蚵俋榟 Naproxen 뀐 

2-87 亍事氳伺 Neostigmine 䢦僗괐⿁ⲁ擻 

2-88 ╈䓪榾鉯姍姢 
Neutralized Eletrolyzed 

Oxidized water 
䢦僗괐⿁ⲁ擻 

2-89 懢ꀬ翿 Nicotinamide 䢦僗》□眷괐⿁ⲁ擻 

2-90 懢ꁂ Nicotinic Acid 䢦僗》□眷괐⿁ⲁ擻 

2-91 ⸼榻羅┕脆碜 Norepinephrine Bitartrate 뀐յ擧յ映յ紀 

2-92 鰨姏光榔ꁂ Octicine 䢦僗괐⿁ⲁ擻 

2-93 籔㲩碜 Oxytocin 䢦僗》□眷괐⿁ⲁ擻ն 

2-94 㵒光ꀬ姏㓹ꀂ Paracetamol 映 

2-95 溍赈 Paraffin 뀐յ擧յ뀝յ攬յ紀յ映 

2-96 羋資氫ꀼ Pepsin 䢦僗괐⿁ⲁ擻 

2-97 鲋姍光ꁂ Peracetic Acid 䢦僗괐⿁ⲁ擻 

2-98 葋ꀂ Phenol 䢦僗괐⿁ⲁ擻 

2-99 纺光◅ꁣ Polyethylene glycols 䢦僗괐⿁ⲁ擻 

2-100 ⺷峪-80 Polysorbate 80 䢦僗괐⿁ⲁ擻 

2-101 㑉⛮⺵⺗ Posterior Pituitary 뀐յ擧յ紀յ映 

2-102 漰ꁂꚳꚔ Potassium Aluminium sulfate 姢◲ⲁ擻ն 

2-103 姚Ꚕ Potassium Chloride 䢦僗괐⿁ⲁ擻 

2-104 냖꜆ꁂꚔ Potassium Permanganate 䢦僗괐⿁ⲁ擻 

2-105 鲋漰ꁂ姄Ꚕ 
Potassium 

Peroxymonosulphate 
䢦僗괐⿁ⲁ擻 

2-106 漰ꁂꚔ Potassium Sulfate 뀐յ擧յ紀յ映 

2-107 纺簟ꀨ潵 Povidone Iodine 䢦僗괐⿁ⲁ擻 

2-108 潵鉯瀠㲋 Pralidoxime Iodide 䢦僗》□眷괐⿁ⲁ擻 

2-109 ⻏ㅄꀨ Praziquantel 簠紀յ뀐ն 

2-110 俋돦㍕ Procaine 䢦僗괐⿁ⲁ擻 

2-111 랋⛮ꀨ Progesterone 头槺:뀐յ擧յ簠紀յ㸔紀ն 

2-112 ⹙紦蚵ꁂ㊟㈉ニ Pyrantel embonate 뀐 
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2-113 巖蝐蚆杷蘆ꀼ Recombinant Lysostaphin 㝿擧յ映ն 

2-114 姢公ꁂ Salicylic acid ꢝ돡㛚䢦僗괐⿁ⲁ擻 

2-115 ┱藄虈澜 Scoplamine 擧յ紀յ映 

2-116 轑➢䓪碜 Serum Gonadotrophin 뀐յ擧յ紀յ映յ⩯ 

2-117 澠ꁂ姄ꙶ Sodium Bicarbonate 뀐յ擧յ紀յ映 

2-118 巑ꙶ Sodium  Bromide 䢦僗》□眷괐⿁ⲁ擻 

2-119 姚ꙶ Sodium chloride 䢦僗괐⿁ⲁ擻 

2-120 ◅姚䋳姜聲ꁂꙶ Sodium dichloroisocyanurate 䢦僗》□眷괐⿁ⲁ擻⽰熎眷ն 

2-121 ◅䄒┮瀦ꙶ 
Sodium 

Dimercaptopropanesulfonate 
뀐յ擧յ映յ紀 

2-122 姄姍ꙶ Sodium Hydroxide 䢦僗괐⿁ⲁ擻 

2-123 □ꁂꙶ Sodium Lactate 뀐յ擧յ紀յ映 

2-124 ◘漛ꁂꙶ Sodium Nitrite 뀐յ擧յ紀յ映 

2-125 鲋潊ꁂꙶ Sodium Perborate 姢◲ⲁ擻 

2-126 鲋澠ꁂꙶ Sodium Percarbonate 姢◲ⲁ擻 

2-127 냖潵ꁂꙶ Sodium Periodate 䢦僗괐⿁ⲁ擻 

2-128 扦◘漰ꁂꙶ Sodium pyrosulphite 䢦僗괐⿁ⲁ擻 

2-129 姢公ꁂꙶ Sodium salicylate ꢝ돡㛚䢦僗괐⿁ⲁ擻 

2-130 ◘漐ꁂꙶ Sodium selenite 䢦僗괐⿁ⲁ擻 

2-131 漲耏ꁂꙶ Sodium stearate 䢦僗괐⿁ⲁ擻 

2-132 漰ꁂꙶ Sodium Sulfate 뀐յ擧յ紀յ映 

2-133 漰创漰ꁂꙶ Sodium thiosulphate 䢦僗괐⿁ⲁ擻 

2-134 鯻氰 Soft Soap 䢦僗괐⿁ⲁ擻 

2-135 聰姢㸔卢ꁣ└媧ꁂꀪ Sorbitan trioleate 䢦僗괐⿁ⲁ擻 

2-136 㸔卢ꁣ Sorbitol 뀐յ擧յ紀յ映 

2-137 㚖氳㱕 Strychnine 擧 

2-138 䙛⮡儒ꀂ瀦ꁂꚔ Sulfogaiacol 䢦僗괐⿁ⲁ擻 

2-139 漰 Sulphur 擧յ映յ㸔紀յ簠紀յ뀐 

2-140 ┊㍕ Tetracaine 䢦僗괐⿁ⲁ擻 

2-141 漰ㅂ㟰ꙶ Thiopental sodium 䢦僗괐⿁ⲁ擻 

2-142 簟榟碜 A Vitamin A 䢦僗괐⿁ⲁ擻 

2-143 簟榟碜 B1 Vitamin B1 䢦僗괐⿁ⲁ擻 

2-144 簟榟碜 B12 Vitamin B12 䢦僗괐⿁ⲁ擻 

2-145 簟榟碜 B2 Vitamin B2 䢦僗괐⿁ⲁ擻 

2-146 簟榟碜 B6 Vitamin B6 䢦僗괐⿁ⲁ擻 

2-147 簟榟碜 C Vitamin C 䢦僗괐⿁ⲁ擻 

2-148 簟榟碜 D Vitamin D 䢦僗괐⿁ⲁ擻 

2-149 簟榟碜 E Vitamin E 䢦僗괐⿁ⲁ擻 

2-150 簟榟碜 K1 Vitamin K1 攬 

2-151 颂䥽ㆡ Xylazine 擧յ뀐 
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2-152 颂䥽少 Xylazole 뀐յ擧յ紀յ뛉 

2-153 姍ꛢ Zinc oxide 䢦僗괐⿁ⲁ擻 

2-154 漰ꁂꛢ Zinc sulphate 䢦僗괐⿁ⲁ擻 

└յ⩒阵⛼媪橚榫⛙┘䐂㏇ⲁ擻䓪괐⿁╈压氳⪶蕇 

籁⺙ ⺭擻 ⲁ擻熨眷  篯篲 墧槴剝阭擻 ⺭擻葏乄⺳ 

3-1 姚┮ㆡ 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  姚┮ㆡ Chloropromazine 

3-2 ㏐重嫻 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  ㏐重嫻 DiaZepatn 

3-3 ㏐紇漛少 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  ㏐紇漛少 Dmetridazole 

3-4 葋榻ꁂꥥ◅ꁣ 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  葋榻ꁂꥥ◅ꁣ Estradiol benzoate 

3-5 弪ꧥ碜 B 映յ뙥 ⺎괐篯篲յ뙥資 弪ꧥ碜 B Hygromycin B 

3-6 榻漛少 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  榻漛少 Metronidazole 

3-7 葋┮ꁂ陷륱 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  葋┮ꁂ陷륱 Nandrolone phenylpropionate 

3-8 ┮ꁂ涸ꀨ 䢦僗괐⿁ⲁ擻 䢦僗⺎괐篯篲  ┮ꁂ涸ꀨ Testosterone propionate 

3-9 颂䥽ㆡ ◲㝿ⲁ擻 㝿 颂䥽ㆡ Xylazine 
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䀙峸㹊낉㐼勞署勞⺫䭷⽂ 
㹢孅┕宿㲓뀰免僗⪝劯䩺  걸⪶蕇墧槴压孾剝固金姳丞杼▽注䈒氳◲⿁鿥糌

亡终☳⪶蕇墧槴剝固⿁յ劫⿁⯥㚲杼◲⿁յ荈隮⮇冫榫荈隮刼յ鵠榫寕縵⿁璡亡ꪫ╙䖻䬠❠

噪亡⛤氳◲⿁鿥糌亡终╙䖻氳⪶蕇墧槴压孾⟊뀢䥉芒ն 

1. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 姢◲⿁╈㛻朅⫂ꀪ眷蕇擻墧槴ꄈ氳孾㲋  

尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 
榻ꁣ巖鉯淋鿥⯆䡗宆䈲╙  µg/mL

㛻朅⫂ꀪ眷蕇擻剝固顕㚷尔ն 

 熨㛻朅⫂ꀪ眷䤻榟碜岝剝巖尔

 ppm,  mL 
- 

劫⿁⯥㚲杼 
╈䓪姍ꚳ㍾注蚃刼g/mL䡝

注䎎縖ն 

SHIMSEN Styra AL-N g/  mL, 

/ⴎ 
-- 

荈隮⮇冫 
C 荈隮刼 mm×. mm 

µm䡝注䎎縖 

Shim-pack GIST C   

mm×.mm μm 
-- 

鵠榫寕縵⿁ 㶻륱䐭㯿帱腑. µm 㶻륱䐭㯿帱腑 - 

2. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄕懹ꥥꀂյ 

ꥥꀨյα-▁慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳孾㲋 妰注荈隮-顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 
榻ꁣ巖鉯淋燵ꄂ舘⯎䈲鿥䡗宆䈲╙

 mg/mL 氳剝固⤴㚷巖尔ն 

 熨 僗 儬 ꀂ ⽰ 構 ⛮ 忂 碜 岝 剝

 ppm,  mL 
- 

劫⿁⯥㚲杼 

HLB ㍾注蚃刼 mg/ mL䡝

注䎎縖ն 

SHIMSEN Styra HLB mg 

/mL, /ⴎ 
-- 

㵨 %朅䄕戇光ꁂ光ꀪ巖尔 寁鲋

㛥氳纺葋光懹⭍翶㖵乢删嵸嫏逸⪍

刼╈ն 

Bio-Beads S-X(⭍翶困刼) -S-X 

荈隮⮇冫 
HP-ms 溍葏奓篱留刼 m×. 

mm×. μm䡝注䎎縖 

SH-Rxi˻-Sil MS  m×. 

mm×. μm 
-- 

3. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 姢◲⿁╈姀╵愓墧槴ꄈ氳孾㲋 妰注荈隮嫏 

◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 塜䄕戇巖鉯淋燵ꄂ舘⯎䈲鿥⯆䡗宆

䈲╙  µg/mL 剝固顕㚷尔ն 

姀╵愓 ppm,  mL - 

劫⿁⯥㚲杼 䌙粬ꄅ漂㎻㍾注蚃刼g/ mL

䡝注䎎縖ն 

SHIMSEN Styra FL-PR g/ mL, 

/ⴎ  
-- 
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荈隮⮇冫 HP-ms 溍葏奓篱留刼 m×. 

mm×. μm䡝注䎎縖 

SH-Rxi˻-Sil MS  m×. 

mm×. μm 
-- 

4. GB .- 괐⿁㱧⪓㎁㳄剝⬢ ⲁ擻䓪괐⿁╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ 

氳孾㲋 尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 

光 肖 巖 鉯 淋 鿥 ⯆ 䡗 宆 䈲 ╙ . 

mg/mL 氳ꁫꁂ榻㏐㰁ꀨյꁫꁂ榻紦

㰁ꀨ剝固顕㚷尔 

 熨構⛮忂碜岝剝 ppm,  

mL 
- 

劫⿁⯥㚲杼 
岝⺭ꡖ熊查㍾注蚃刼 mg/ 

mL䡝注䎎縖ն 

SHIMSE Styra MCX mg/mL, 

/ⴎ 
-- 

荈隮⮇冫 
C 荈隮刼 mm×. mm,. 

µm䡝注䎎縖 

Shim-pack GIST C  mm

×.mm μm 
-- 

鵠榫寕縵⿁ 䐭㯿帱腑. µm 㶻륱䐭㯿帱腑 - 

5. GB .- 괐⿁㱧⪓㎁㳄剝⬢ ⲁ擻䓪괐⿁╈ꄌ⮠戇翿墧槴ꄈ氳孾㲋  

尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 榻ꁣ巖鉯淋鿥⯆䡗宆䈲╙  mg/mL

氳ꄌ⮠戇翿剝固顕㚷尔ն 

沩ꁂꄌ⮠戇翿 ppm,  mL - 

 

榻ꁣ巖鉯淋鿥⯆䡗宆䈲╙  mg/mL

氳 D-ꄌ⮠戇翿剝固顕㚷尔ն 

沩ꁂꄌ⮠戇翿-D ppm,  

mL 

- 

 

劫⿁⯥㚲杼 PSA光◅翿--┮㓹漂戇睧䈲  

µm 

SHIMSEN Styra PSA mg/ 

mL, /ⴎ 
-- 

荈隮⮇冫 C×. mm,. μm䡝注

䎎縖 

Shim-pack GIST C-AQ   

mm×.mm μm 
-- 

鵠榫寕縵⿁ 帱腑. μm PTFE 䐭㯿帱腑  - 

6. GB .- 괐⿁㱧⪓㎁㳄剝⬢ ⲁ擻䓪괐⿁╈  熨α-⛮忂ⲁ⯘墧槴ꄈ氳孾㲋  

尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 

榻ꁣ巖鉯淋鿥⯆䡗宆 䈲㏰╙  mg/mL 氳

沩ꁂ僀䣊㶻㲋յ沩ꁂ颂䥽ㆡյ巑藋㶻㲋յ沩

ꁂ㱧俋╵㲋⽰沩ꁂ⺎╵㲋剝固顕㚷尔 

5 熨 α-⛮忂ⲁ⯘岝剝

巖尔 ppm,  mL 
- 

劫⿁⯥㚲杼 ㍾注蚃 MCX 刼mg/mL䡝注䎎縖ն 
SHIMSEN Styra MCX 

mg/ mL, /ⴎ 
-- 

荈隮⮇冫 
C mm×. mm睧䏧 . μm

䡝注䎎縖 

Shim-pack GIST C

 mm×. mm

μm 

-- 

鵠榫寕縵⿁ 帱腑僗儬注. μm PTFE 䐭㯿帱腑  - 
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7. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 映篯篲⽰㶿尔╈颂䈞ニ⹖⺎╵㲋墧槴ꄈ氳孾㲋  

尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 

榫榻ꁣ巖鉯淋鿥⯆䡗宆䈲⮇⮷╙  mg/mL

氳沩ꁂ颂䈞ニյ沩ꁂ⺎╵㲋յ沩ꁂ◅葋䥽冷⽰

沩ꁂ⺎╵㲋-D 剝固顕㚷尔ն 

 熨蕇擻岝剝GB .-

 ppm,  mL 
- 

劫⿁⯥㚲杼 
岝⺭㑔䍠ꡖ熊查㍾注蚃刼 mg/ mL 䡝

注䎎縖 

SHIMSEN Styra MCX  

mg/mL, /ⴎ 
-- 

荈隮⮇冫 Cmm×.mm. µm䡝注䎎縖 
Shim-pack GIST C 

mm×.mmμm 
-- 

鵠榫寕縵⿁ 帱腑. μm姢注ն 㶻륱䐭㯿帱腑 - 

8. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 擧⺎괐䓪篯篲⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳孾㲋 

  尔注荈隮-╏纭顏隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 
沩ꁂ姘姏虜ニCHClN, CAS

⺙:-- 

沩ꁂ姘姏虜ニCAS-- 

 mg 
- 

劫⿁⯥㚲杼 / / / 

荈隮⮇冫 
BEH C ( mm×. mm

. µm)䡝注䎎縖 

Shim-pack Scepter C  mm

×.mm. μm 
-- 

鵠榫寕縵⿁ 帱腑. µm PTFE 䐭㯿帱腑  - 

9. GB .- 괐⿁㱧⪓㎁㳄剝⬢ 㳄熎⺎괐䓪篯篲╈▁姍ꀬ翿葋榻ꀪ墧槴ꄈ氳孾㲋 

냖䷞尔注荈隮嫏 
◲⿁眷㑔 亡嫏金姳 ◲⿁䬞鳮 顎⺙ 

剝固⿁ 
ⱶ榻ꁣ✳巖鉯淋燵ꄂ舘⯎䈲淋鿥

⯆䡗宆䈲  ppm 氳剝固⤴㚷尔 

光姍ꀬ翿葋榻ꀪCAS--

 ppm,  mL 
- 

劫⿁⯥㚲杼 
漂ꁂꜗ㍾注蚃刼mg/mL

䡝注䎎縖ն 

SHIMSEN Styra FL-PR mg/ 

mL, /ⴎ 
-- 

荈隮⮇冫 
C 刼 mm×. mmμm

䡝注䎎縖 

Shim-pack GIST C 刼 mm

×. mmμm 
-- 

  



20 

 

 

 

 

ⰰ蚋婎殆唬崵倰呩 
 

 

 

  



21 

LCMS-8045 唬崵됎聘⚥㣐梠ⰻꂾ碫䫒欰稇 

䶰銳儗乄䋧环▽┉熨✳榫㹢孅飃냖䷞尔注荈隮♙ LC- ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭

榫䒍鵮孾㲋돡缜╈㛻朅⫂ꀪ眷䤻榟碜氳亡嫏ն돡缜劫⿁篺㚲杼⺵榫飃냖䷞尔注荈隮 LC- ⮇

熊└ꄆ㍌冓儼顏隮♙ LCMS- 鲽车⮇冫ն 熨㛻朅⫂ꀪ眷䤻榟碜㏇ - µg/L 宆䈲葶㍴

⫂篪䓪荂㞑剝固傪篪氳注⪩硍丘㏰㏇ . 删┕㵒  µg/Lյ µg/L ⽰  µg/L 岝⺭㓹顏

剝固巖尔鲽车瞿㳢䈲㲓뀰鳀簘  埠鲽劫⟊槴休ꠑ⽰㼉ꪫ燠注㵒剝固⢏䄑⮇⮷㏇ .% ~.%

⽰ .% ~. %╯ꠑ♙瞿㳢䈲荂㞑նⱶ剝宆䈲㏇  µg/kg 氳돡缜劫⿁㍑䷅曎㏇ .%~.%

╯ꠑն 

Ⱒꝶ霒㛻朅⫂ꀪ眷䤻榟碜 飃냖䷞尔注荈隮♙ └ꄆ㍌冓儼顏隮

 

㛻朅⫂ꀪ眷䤻榟碜(Macrolide antibiotics, MALs)佭榺科篪儼蘆䡝㵸㰘蘆◲榟氳┉眷䤻榟

碜նMALs 䄖篺䡗╙噪┪槡姳ꄈ⽰ꛖす鵮䈲㘍Ꝛ僄䒍氳䤻榟碜╯┉ն榺◇ MALs 僗䇯隮䤻蘆

⛼榫⺎畜䤻ꪵ⪥妤ꡖ䓪蘆յ䶺⸊⛮⽰鼨⮇ꪵ⪥妤ꡗ䓪蘆㍕塝逈䇯嫚䈒榫◇媪橚映յ擧յ紀յ

豔⹖㳄熎氳⽛䓪⽰后㵗⚩刌䓪檜檫䡝㏇⛦⯘ꄈ┖⛼╙깵乢ⱶ⯘➢鲽ⲁ擻榟Ꝛ罬ն㛻朅

⫂ꀪ眷蕇擻墧槴⺎䌖颯鲋䷨⹛䈒⽰㵗舚䯦䅠縨蕇㍕查氳蘆劔䣲丆ն⽰⪭☽⪶蕇┉劫㛻朅⫂ꀪ

眷蕇擻㏇ⲁ擻嶏䓪괐⿁╈氳墧槴沪孾┚䫝⯆䄖篺⮽阵㛢㎁㳄ⴎ䦮䡘㎁䷓䈢氳냖䈲ꄆ鈼ն 

վGB - 괐⿁㱧噪㎁㳄剝固 괐⿁╈⪶蕇僄㛻墧槴ꄈտ鈺㲋篍ꧥ碜㏇돡⽰⪭

㱚ⲁ擻篯篲╈氳僄㛻墧槴ꄈ(MRL)╙ ~ μg/kg⺮☽ꧥ碜յ蹘仄ꧥ碜յ僀眦縓佔⽰嫿╵

蘆碜㏇ⲁ擻篯篲氳 MRL ⮇⮷╙  μg/kgյ~ μg/kgյ- μg/kg ⽰ - μg/kgն

儗乄✳榫㹢孅飃냖䷞尔注荈隮♙ LC- ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫⹇縓վGB 

.- 姢◲⿁╈㛻朅⫂ꀪ眷蕇擻墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ䋧环▽孾㲋돡缜

╈  熨㛻朅⫂ꀪ眷䤻榟碜琉劾ꧥ碜յ篍ꧥ碜յ⩡䥽ꧥ碜յꡦ㜦ꧥ碜յ⺮☽ꧥ碜յ◬婻ꧥ碜յ

蹘仄ꧥ碜յ僀眦縓佔յ燏╵蘆碜氳亡嫏院亡嫏⮇冫鵮䈲䒍յꄆ㛄䓪㞑յ愓䷨䈲냖⺎❠注

⪩压孾☕⼥⹇縓ն 

 

1 㹊낉鿈ⴔ                

1.1 ⟉㐼 

儗㲓뀰✳榫飃냖䷞尔注荈隮♙ LC- ┚└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫硍簊ն⛮鿥

糌╙ LC-D X × 鰟尔嬇DGU- ㏇篪聰妰儬SIL-C X 舅ⲁ鲽劫CTO-C 刼峪畴 

SCL- 硍簊䫝⯆LCMS- └ꄆ㍌冓儼顏隮♙LabSolutions Ver. . 荈隮䄄⛼珇ն 

1.2 ⴔ區勵⟝ 

尔注荈隮兣♭ 
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⮇冫♙LC-A 硍簊 

荈  隮  刼  Shim-pack GIS C   

mm×. mm I.D.,  μm, SGLC, P/N: -

- 

孲 ⲁ 注A. %榻ꁂ姢巖尔B光肖 

孲    鵮. mL/min 

鲽劫⛮燠 μL 

刼    峪˳ 

嬲聰亡䌋印䈲嬲聰B 注⮤㡏宆䈲╙ %ն 

辑 . 印䈲嬲聰休ꠑ爊䈌 

Time (min) Module Command Value 

. Pumps Pump B Conc.  

. Pumps Pump B Conc.  

. Pumps Pump B Conc.  

. Pumps Pump B Conc.  

. Pumps Pump B Conc.  

. Controller Stop  

顏隮兣♭ 

熊查嶏         ESI塜熊查嘗䌋 

熊查嶏䫙榾始 . kV 

꧋妰         姘妰 . L/min 

䇕揳妰         姘妰  L/min 

ⱶ懷妰         狝妰  L/min 

澛䲖妰         姑妰 

DL 留峪䈲      ˳  

ⱶ懷嘗㐉峪䈲   ˳  

䫙峪䈲       ˳  

䣴䬞嘗䌋       㛢⹛䈒沪孾(MRM) 

MRM ⹇丘      鈷辑  

뀟槴休ꠑ       ~ ms 
 

辑 . MRM ⹇丘 

籁⺙ ⺳燢 葏乄⺳燢 CAS ⺙ 
⯥⛮ 

熊查 

◲擻 

熊查 

Q Pre 

Bias(V

) 

CE(V) 
Q Pre 

Bias(V) 

1 蹘仄ꧥ碜 Spiramycin 8025-81-8 . 
.* -. -. -. 

. -. -. -. 

 僀眦縓佔 Tilmicosin 108050-54-0 . 
. -. -. -. 

.* -. -. -. 

 琉劾ꧥ碜 Oleandomycin 7060-74-4 . 
. -. -. -. 

.* -. -. -. 

 燏╵蘆碜 Tylosin 1401-69-0 . 
.* -. -. -. 

. -. -. -. 

 ⩡䥽ꧥ碜 Clarithromycin 81103-11-9 . 
.* -. -. -. 

. -. -. -. 

 ꡦ㜦ꧥ碜 Azithromycin 83905-01-5 . 
.* -. -. -. 

. -. -. -. 

 篍ꧥ碜 Erythromycin 114-07-8 . . -. -. -. 
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.* -. -. -. 

 ◬婻ꧥ碜 Josamycin 16846-24-5 . 
. -. -. -. 

.* -. -. -. 

 ⺮☽ꧥ碜 Sineptina 1392-21-8 . 
. -. -. -. 

.* -. -. -. 

*辑炐㲋ꄈ熊查 

1.3 呋ㅷⵖ㢊 

剝固巖尔鿥⯆ 

顔入⻡琉劾ꧥ碜յ篍ꧥ碜յ⩡䥽ꧥ碜յꡦ㜦ꧥ碜յ⺮☽ꧥ碜յ◬婻ꧥ碜յ蹘仄ꧥ碜յ僀

眦縓佔յ燏╵蘆碜  熨剝固擻顏氳  µg/mL 氳岝⺭剝固顕㚷巖尔ն瞿㳢ꄈ剝固顕㚷尔

 mL◇  mL 厲荈ꄈ椿╈榫榻ꁣ巖鉯淋燵ꄂ舘⯎䈲鿥⯆䡗宆䈲╙  µg/mL 㛻朅⫂

ꀪ眷蕇擻岝⺭剝固䄄⛼尔ն 

瞿㳢ꄈ岝⺭剝固䄄⛼尔鴠ꄈ榫狝氫劫⿁䬠尔巖鉯燵ꄂ鿥⯆䡗㛻朅⫂ꀪ眷蕇擻宆

䈲╙  ng/mLյ ng/mLյ ng/mLյ ng/mLյ ng/mLյ ng/mL ⽰  ng/mL

氳硍⮜㓹顏剝固䄄⛼巖尔朆鿥朆榫ն 

劫⿁⯥㚲杼亡嫏 

돡缜劫⿁氳䬠⽰困⹇拨վGB .- 괐⿁㱧噪㎁㳄剝固 姢◲⿁╈㛻朅⫂ꀪ

眷蕇擻墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տն 

2 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

 
㎂ . 㛻朅⫂ꀪ眷䤻榟碜㓹顏剝固劫⿁氳 MRM 荈隮㎂ ( ng/mL 

2.3 絁䚍Ⱒ禹  

    瞿㳢ꄈ岝⺭剝固䄄⛼尔鴠ꄈ榫狝氫劫⿁䬠尔巖鉯燵ꄂ鿥䡗宆䈲╙ յյյյ

250յ500 ⽰  μg/L 氳硍⮜剝固䄄⛼巖尔䧝 1.2 ╈氳⮇冫兣♭鲽车孾㲋删宆䈲╙嘦㏿剝

㼉ꪫ燠╙篠㏿剝簃⯆劆固傪篪㞝㎂  䢦炐ն 熨㛻朅⫂ꀪ⺭擻㏇ - µg/L 宆䈲葶㍴⫂篪

2.0 2.5 3.0 3.5 4.0 4.5 5.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

(x100,000)

交交交交7:  828.5000>174.2000(+) CE: -33.0
克克交交2:  748.5000>158.1000(+) CE: -25.0
吉吉交交6:  772.5000>174.1000(+) CE: -32.0
泰泰泰交8:  916.6000>174.2000(+) CE: -39.0
红交交5:  734.6000>576.5000(+) CE: -20.0
竹竹交交1:  688.5000>544.4000(+) CE: -17.0
替替替替9:  869.6000>696.6000(+) CE: -42.0(5.00)
螺螺交交4:  843.5000>174.1000(+) CE: -36.0(2.00)
阿阿交交3:  749.5000>158.1000(+) CE: -36.0(2.00)

交
交
交
交

泰
泰
泰
交

替
替
替
替

克
克
交
交

红
交
交

螺
螺
交
交

吉
吉
交
交

竹
竹
交
交

阿
阿
交
交
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䓪 荂 㞑 ն 篪 䓪 亡 爊 յ 注 ⪩ 硍 丘 ⹖ 榺 鯻 ♭ 阞 畀 䐂 压   ⽰ 㲋 ꄈ  鈷 辑  ն

 
ꡦ㜦ꧥ碜                        蹘仄ꧥ碜                       僀眦縓佔   

 
琉劾ꧥ碜                         篍ꧥ碜                        嫿╵蘆碜 

 
⺮☽ꧥ碜                        ⩡䥽ꧥ碜                        ◬婻ꧥ碜 

㎂ .  熨㛻朅⫂ꀪ眷䤻榟碜氳剝固䄄⛼傪篪 

辑 .  熨㛻朅眷䤻榟碜氳劆固傪篪⹇丘 

No

. 
⺳燢 劆固傪篪 注⪩硍丘 r 固漶䈲% 

压

(μg/L) 

㲋ꄈ 

(μg/L) 

 ꡦ㜦ꧥ碜 Y = (.)X + (.) . .~. .  .  

 蹘仄ꧥ碜 Y = (.)X + (-.) . .~. .  .  

 僀眦縓佔 Y = (.)X + (-.) . .~. .  .  

 琉劾ꧥ碜 Y = (.)X + (.) . .~. .  .  

 篍ꧥ碜 Y = (.)X + (.) . .~. .  .  

 嫿╵ꧥ碜 Y = (.)X + (.) . .~. .  .  

 ⺮☽ꧥ碜 Y = (.)X + (.) . .~. .  .  

 ⩡䥽ꧥ碜 Y = (.)X + (.) . .~. .  .  

 ◬婻ꧥ碜 Y = (.)X + (.) . .~. .  .  

0 500 浓浓
0.0

1.0

2.0

3.0

4.0

5.0
面面(x1,000,000)

0 500 浓浓
0.0

1.0

2.0

3.0

面面(x1,000,000)

0 500 浓浓
0.0

2.5

5.0

7.5

面面(x100,000)

0 500 浓浓
0.0

0.5

1.0

1.5

2.0

面面(x10,000,000)

0 500 浓浓
0.00

0.25

0.50

0.75

1.00

面面(x10,000,000)

0 500 浓浓
0.0

0.5

1.0

面面(x10,000,000)

0 500 浓浓
0.0

0.5

1.0

1.5

2.0

面面(x10,000,000)

0 500 浓浓
0.0

1.0

2.0

3.0

4.0
面面(x10,000,000)

0 500 浓浓
0.0

1.0

2.0

3.0

4.0

5.0
面面(x10,000,000)
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2.4 礵㺙䏞㹊낉 

㵒  µg/Lյ µg/L ⽰  µg/L 岝⺭㓹顏剝固巖尔鳀簘  埠鲽劫縓㴕♙氳瞿㳢䈲

⟊槴休ꠑ⽰㼉ꪫ燠氳ꄆ㛄䓪篾冽㞝辑  䢦炐ն ╄宆䈲剝固⿁氳⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝

固⢏䄑⮇⮷㏇ .% ~.%⽰ .% ~. %╯ꠑ♙瞿㳢䈲荂㞑ն 

辑  ⟊槴休ꠑ⽰㼉ꪫ燠ꄆ㛄䓪篾冽n= 

劫⿁⺳燢 
RSD% g/L RSD% g/L RSD% g/L 

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

ꡦ㜦ꧥ碜 .  .  .  .  .  .  

蹘仄ꧥ碜 .  .  .  .  .  .  

僀眦縓佔 .  .  .  .  .  .  

琉劾ꧥ碜 .  .  .  .  .  .  

篍ꧥ碜 .  .  .  .  .  .  

嫿╵ꧥ碜 .  .  .  .  .  .  

⺮☽ꧥ碜 .  .  .  .  .  .  

⩡䥽ꧥ碜 .  .  .  .  .  .  

◬婻ꧥ碜 .  .  .  .  .  .  

2.5 㛇餘⸈叻㹊낉 

╙▽縓㴕亡嫏氳固漶䈲㏇狝氫돡缜㓹顏╈ⱶ剝ⱶ剝宆䈲╙  μg/kg䇖车孾㲋  埠

抆⺵⫋䧝拨 . ╈劫⿁⯆㚷亡嫏䬠困氳돡缜㓹顏劫⿁⺵⮇冫⪭㍑䷅曎㏇ .%~.%

╯ꠑ⛮丘䩺鈷辑 ն 
辑 5. 돡缜ⱶ剝㍑䷅曎篾冽 

 ꡦ㜦 

ꧥ碜 

蹘仄 

ꧥ碜 

僀眦 

縓佔 

琉劾 

ꧥ碜 
篍ꧥ碜 

嫿╵ 

ꧥ碜 

⺮☽ 

ꧥ碜 

⩡䥽 

ꧥ碜 

◬婻 

ꧥ碜 

㍑䷅曎% 84.5 82.7 76.3 93.0 89.6 79.5 95.4 94.3 96.7 

ꄆ㛄䓪% 8.65 9.77 11.44 4.37 8.46 7.87 6.83 6.40 5.49 

2.5 㹊꣢呋ㅷⴔ區 

䄬す돡缜劫⿁䇖车⯆㚷┼♷┕儬孾㲋劫⿁儔压㛻朅⫂ꀪ眷䤻榟碜㞝㎂ 3 䢦

炐ն 
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㎂ . 㲓ꡮ劫⿁돡缜 MRM 荈隮㎂ 

 

3 絕雿 
䋧环▽✳榫㹢孅飃냖䷞尔注荈隮♙ LC- ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫孾㲋돡

缜╈  熨㛻朅⫂ꀪ眷䤻榟碜氳亡嫏ն院亡嫏⮇冫鵮䈲䒍愓䷨䈲냖瞿㳢䈲荂㞑琉劾ꧥ碜յ

篍ꧥ碜յ⩡䥽ꧥ碜յꡦ㜦ꧥ碜յ⺮☽ꧥ碜յ◬婻ꧥ碜յ蹘仄ꧥ碜յ僀眦縓佔յ燏╵蘆碜㏇ -

 µg/L 宆䈲葶㍴⫂篪䓪荂㞑䢦僗劫⿁氳剝固傪篪氳注⪩硍丘㏰㏇ . 删┕ն㵒  

µg/Lյ µg/L ⽰  µg/L 岝⺭㓹顏剝固巖尔鲽车瞿㳢䈲㲓뀰鳀簘  埠鲽劫⟊槴休ꠑ⽰

㼉ꪫ燠注㵒剝固⢏䄑⮇⮷㏇ .% ~.%⽰ .% ~. %╯ꠑⱶ剝宆䈲╙  μg/kg 氳

돡缜劫⿁⪭㍑䷅曎㏇ .%~.%╯ꠑն 

  

2.0 2.5 3.0 3.5 4.0 4.5 5.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50
(x10,000)

交交交交7:  828.5000>174.2000(+) CE: -33.0
克克交交2:  748.5000>158.1000(+) CE: -25.0
吉吉交交6:  772.5000>174.1000(+) CE: -32.0
泰泰泰交8:  916.6000>174.2000(+) CE: -39.0
红交交5:  734.6000>576.5000(+) CE: -20.0
竹竹交交1:  688.5000>544.4000(+) CE: -17.0
替替替替9:  869.6000>696.6000(+) CE: -42.0(5.00)
螺螺交交4:  843.5000>174.1000(+) CE: -36.0(2.00)
阿阿交交3:  749.5000>158.1000(+) CE: -36.0(2.00)
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GCMS 岁崵㹁宐❡ㅷ⚥ꂛ碫ㄤ꧘ꂼ瘝梠㞯꧘慨稇碫暟餘婎

殆ꆀ 

䶰銳儗乄䋧环▽妰注荈隮-顏隮纭榫♙孾㲋姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄖懹ꥥꀂյ

ꥥꀨյα-光慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳⮇冫亡嫏ն篾冽辑伺㏇ .~ μ

g/L 氳宆䈲葶㍴⫂⺨⺭擻氳篪䓪注⪩硍丘 R ㏰㏇ . 删┕篪䓪⪩硍荂㞑ն亡嫏压

╙ .~. μg/Lն┉剝固⿁轧榟⺵巖尔ꄆ㛄鲽劫  埠⺨篯⮇㼉ꪫ燠氳注㵒剝固

⢏䄑RSD%㏰㏇  %删┖瞿㳢䈲荂㞑ն㲓ꡮ劫⿁㏇⻡ꄈ╙ .~. μg/kg 氳ⱶ剝姢

䇖┖⺨篯⮇氳㓹顏ⱶ剝㍑䷅曎╙ .- %ն儗亡嫏⹇拨剝固 GB .-䳩⛼甏

յ愓䷨䈲냖⺎╙姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄖懹ꥥꀂյꥥꀨյα-光慕ꥥ◅ꁣյ

β-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳孾㲋䬠❠⹇縓ն 

Ⱒꝶ霒妰注荈隮-顏隮纭榫♙  姢◲⿁  朅㗟ꥥ忂碜 

 

朅㗟ꥥ忂碜眷擻顏杼䓪顏牔㲋յ⺎篺榺괐擻ꛔ鲽车⚩鵉⽰宆籔յ佄◇逈ⲁ擻⛮䷅⽰

㳫յꥈ删逈䪷ꢝ䡝鉯僄篳㵨鲽⪍宿嬤娤刌宿嬤姢⽰姢◲⿁ն鲹眷擻顏鲽⪍榟擻⛮⺵

耇滭㏾儬⛮⫂朅㗟氳牔㲋䌖颯榟墼꤄潥յ罬䋳䅻⽰切◙毋檯⪭㲺䄖䌖颯噪┪槡䇯嫚

⪩嫱ն 

⫡┯⫡兎鼨㏇  䇗  僖  仼꺙埠䄭 GB.-վ姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ

⹙ꀂ Aյ䄖懹ꥥꀂյꥥꀨյα-光慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳孾㲋 妰注荈隮-

顏隮嫏տ院剝固鈺㲋▽姢◲⿁╈朅㗟ꥥ忂碜眷墧槴ꄈ压孾氳⯆劫⽰妰注荈隮-顏隮孾㲋亡嫏ն 

儗乄⹇縓 GB.-վ姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄖懹ꥥꀂյꥥꀨյα

-光慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ墧槴ꄈ氳孾㲋 妰注荈隮-顏隮嫏տꃾ榫㹢孅 GCMS-

QP NX 妰注荈隮顏隮纭榫♙䋧环⮇冫姢◲⿁╈朅㗟ꥥ忂碜氳压孾亡嫏院亡嫏䳩⛼

甏յ愓䷨䈲냖㱮噪席餉剝固氳金姳ն 

1㹊낉鿈ⴔ 

1.1 ⟉㐼 

GCMS-QP2020 NX妰注荈隮-顏隮纭榫♙ 

1.2 ⴔ區勵⟝ 

GCMS兣♭ 

荈隮刼Rtx- 5MS30 m×0.25 mm×0.25 

µm 

刼峪爊䈌120˳(2 min)_15˳/min_250˳

_5˳/min_280˳_20˳/min_300˳(2 min) 

鲽劫峪䈲250˳ 

鰉妰䫝⯆亡䌋䔩篪鵮䈲 

篪鵮䈲37.5 cm/sec 

鲽劫亡䌋┘⮇孲鲽劫 

鲽劫ꄈ1 µL 
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熊查嶏峪䈲: 200˳  

䫙峪䈲: 280˳ 

䣴䬞亡䌋SIM 

压孾榾始注㵒◇隀隍榾始+0.3 KV 

1.3 呋ㅷ㢅椚 

.. 劫⿁⯥㚲杼孲爊鈷┖㎂ ն 

 

㎂   ⯥㚲杼孲爊㎂ 

 

2. 絕卓雭雿 
2.1 叻ⲥㅷ㕃靶 

䏨孾擻剝固⿁轧榟擻隮㎂鈷㎂注⪩⺭擻⟔䕜鈷辑顏ꄈ荈隮㎂㞝㎂䢦炐ն 

 
㎂   䏨孾擻剝固⿁轧榟擻隮㎂~ μg/L 

3 

6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0
(x100,000)

1 2 

4 

5 

6 7 
8 9 

3 
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辑   䏨孾擻⺭擻⟔䕜⹖⪭轧榟擻攑䏣熊查 

No. ╈乄⺳燢 葏乄⺳燢 CAS ⺙ 
⟊槴休ꠑ

(min) 

㲋ꄈ熊查

(m/z) 

㲋䓪熊查      

(m/z) 

 鰨㓹ꀂ Octylphenol -- .  յյ  

 㚗㓹ꀂ Nonylphenol -- .  յյ 

 걹䌋-䄕懹ꥥꀂ Diethylstilbestrol -- .  յյ 

 ⹙ꀂ A Bisphenol A -- .  յյ 

 ⹛䌋-䄕懹ꥥꀂ Diethylstilbestrol -- .  յյ 

 α-光慕ꥥ◅ꁣ α-ethinylestradiol -- .  յյ 

 ꥥ└ꁣ Estriol -- .  յյ 

 β-ꥥ◅ꁣ β-estradiol -- .  յյ 

 ꥥꀨ Estrone -- .  յյ 

 

 
鰨㓹ꀂ                    㚗㓹ꀂ                    걹䌋-䄕懹ꥥꀂ 

   
                 ⹙ꀂA                  ⹛䌋-䄕懹ꥥꀂ              α-光慕ꥥ◅ꁣ    

   
ꥥ└ꁣ                   β-ꥥ◅ꁣ                   ꥥꀨ 

㎂ 䏨孾擻剝固⿁轧榟擻氳顏ꄈ荈隮㎂ 

2.2 叻ⲥ刼絁♸唬ⴀꣳ 

鿥⯆╄┘⺱宆䈲氳剝固⿁巖尔ⱶ⪍┍姀┊ꁂ鿫轧榟⯆䡗鰨㓹ꀂյ䄕懹ꥥꀂ宆䈲㏰

╙5.0յ10յ25յ50⽰100 μg/L氳印䈲硍⮜㚗㓹ꀂյ⹙ꀂA宆䈲㏰╙3.0յ6.0յ15յ30⽰60 

6.43e4Q 303.00 (+)

5.8 6.0 6.2 6.4 6.6

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

2.51e4Q 303.00 (+)

6.8 7.0 7.2 7.4 7.6

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

6.23e4Q 660.00 (+)

9.0 9.2 9.4 9.6 9.8

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

6.0e4

3.42e5Q 605.00 (+)

9.2 9.4 9.6 9.8

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

3.0e5

1.03e5Q 660.00 (+)

9.8 10.0 10.2 10.4 10.6

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

7.62e4Q 474.00 (+)

11.8 12.0 12.2 12.4 12.6

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

4.60e4Q 449.00 (+)

12.6 12.8 13.0 13.2

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

1.04e5Q 664.00 (+)

12.6 12.8 13.0 13.2 13.4

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5

1.15e5Q 466.00 (+)

13.0 13.2 13.4 13.6 13.8

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5
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μg/L氳印䈲硍⮜ꥥꀨյ17α-光慕ꥥ◅ꁣյ17β-ꥥ◅ꁣյꥥ└ꁣ宆䈲㏰╙10յ20յ50յ100

⽰ μg/L氳印䈲硍⮜ն删宆䈲╙嘦㏿剝㼉ꪫ燠╙篠㏿剝簃⯆剝固傪篪⺨⺭擻剝固

傪篪㞝㎂䢦炐ն劯䩺僄⛦憠剝劫丘䩺删⠙⟔㉽奃(㼉舘㼉)阞畀⺨篯⮇亡嫏压ն篪䓪

注⪩硍丘⽰压鈷辑ն 

    
鰨㓹ꀂ               㚗㓹ꀂ                䄕懹ꥥꀂ               ⹙ꀂA 

    
      α-光慕ꥥ◅ꁣ           ꥥ└ꁣ               β-ꥥ◅ꁣ               ꥥꀨ 

㎂ 䏨孾擻剝固⿁轧榟擻氳劆固傪篪 

辑 ⺨擻顏剝固傪篪篪䓪硍丘⽰压μg/L 

No. ⺭擻⺳燢 
注⪩硍丘

(R) 

压

μg/L) 
  No. ⺭擻⺳燢 注⪩硍丘 R 

压  

μg/L) 

 鰨㓹ꀂ . . 

 

 α-光慕ꥥ◅ꁣ . . 

 㚗㓹ꀂ . .  ꥥ└ꁣ . . 

 䄕懹ꥥꀂ . .  β-ꥥ◅ꁣ . . 

 ⹙ꀂ A . .  ꥥꀨ . . 

2.3 ꅾ㢕䚍絕卓 

劆固傪篪╈埠⛦憠剝固巖尔ꄆ㛄鲽劫埠⺨篯⮇ꄆ㛄䓪篾冽鈷辑ն 

  

Conc. (μg/L)

0 20 40 60 80 100

Area

0.000e0

1.000e4

2.000e4

3.000e4

4.000e4

5.000e4

6.000e4

7.000e4

8.000e4

9.000e4

1.000e5

1.100e5

1.200e5
OP
y = 1159.275x + 1044.164
R² = 0.9993043    R = 0.9996521

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

Conc. (μg/L)

0 20 40 60

Area

0.000e0

2.000e3

4.000e3

6.000e3

8.000e3

1.000e4

1.200e4

1.400e4

1.600e4

1.800e4

2.000e4

2.200e4

2.400e4

2.600e4

2.800e4
NP
y = 454.3936x + 400.4262
R² = 0.9984487    R = 0.9992240

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

Conc. (μg/L)

0 20 40 60 80 100

Area

0.000e0

1.000e4

2.000e4

3.000e4

4.000e4

5.000e4

6.000e4

7.000e4

8.000e4

9.000e4

1.000e5

1.100e5

1.200e5

1.300e5

1.400e5

1.500e5

1.600e5

1.700e5

1.800e5 DES
y = 1703.887x + 2687.910
R² = 0.9981922    R = 0.9990957

Curve Fit: Linear
Weighting: None
Zero: Not Forced

Conc. (μg/L)

0 20 40 60

Area

0.000e0

2.500e4

5.000e4

7.500e4

1.000e5

1.250e5

1.500e5

1.750e5

2.000e5

2.250e5

2.500e5

2.750e5

3.000e5

3.250e5

3.500e5

3.750e5

BPA
y = 6285.112x + 6950.041
R² = 0.9988340    R = 0.9994168

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

Conc. (μg/L)

0 50 100 150 200

Area

0.000e0

1.000e4

2.000e4

3.000e4

4.000e4

5.000e4

6.000e4

7.000e4

8.000e4

9.000e4

1.000e5

1.100e5
EE2
y = 537.3977x - 175.6235
R² = 0.9985576    R = 0.9992786

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

Conc. (μg/L)

0 50 100 150 200

Area

0.000e0

5.000e3

1.000e4

1.500e4

2.000e4

2.500e4

3.000e4

3.500e4

4.000e4

4.500e4

5.000e4

5.500e4

6.000e4

6.500e4

7.000e4

7.500e4
E3
y = 367.5268x + 1109.765
R² = 0.9991188    R = 0.9995593

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

Conc. (μg/L)

0 50 100 150 200

Area

0.000e0

1.000e4

2.000e4

3.000e4

4.000e4

5.000e4

6.000e4

7.000e4

8.000e4

9.000e4

1.000e5

1.100e5

1.200e5

1.300e5

1.400e5

1.500e5

1.600e5

1.700e5
E2
y = 840.1264x - 2461.204
R² = 0.9980980    R = 0.9990486

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

Conc. (μg/L)

0 50 100 150 200

Area

0.000e0

2.000e4

4.000e4

6.000e4

8.000e4

1.000e5

1.200e5

1.400e5

1.600e5

1.800e5

2.000e5

E1
y = 1002.322x + 3941.143
R² = 0.9988298    R = 0.9994147

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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辑 ꄆ㛄䓪篾冽n= 

No. ⺭擻⺳燢 
㼉ꪫ燠 

RSD% 
1 2 3 4 5 6 

 鰨㓹ꀂ       . 

 㚗㓹ꀂ       . 

 䄕懹ꥥꀂ       . 

 ⹙ꀂ A       . 

 α-光慕ꥥ◅ꁣ       . 

 ꥥ└ꁣ       . 

 β-ꥥ◅ꁣ       . 

 ꥥꀨ       . 

2.4 呋ㅷ⸈叻㔐佐桧 

  g ㏰顏⺵氳狝氫劫⿁ⱶ䏨孾擻岝⺭剝固巖尔䧝拨┕鳮⯥㚲杼亡嫏㚲杼⺵┕

儬䇖车㚲杼  ♷劫⿁ⱶ剝孾㲋篾冽⹖ⱶ剝㍑䷅曎篾冽鈷辑 ն 
辑  劫⿁ⱶ剝㍑䷅曎篾冽 

No. ⺭擻⺳燢 
ⱶ剝ꄈ  

μg/kg 

㍑䷅ꄈμg/kg 䇖㏰㍑䷅曎

% 1 2 3 

 鰨㓹ꀂ . . . . . 

 㚗㓹ꀂ . . . . . 

 䄕懹ꥥꀂ . . . . . 

 ⹙ꀂ A . . . . . 

 α-光慕ꥥ◅ꁣ . . . . . 

 ꥥ└ꁣ . . . . . 

 β-ꥥ◅ꁣ . . . .  

 ꥥꀨ . . . . . 

2.5 呋ㅷ崵霚 

切飃䄬ꃾ顔氳⫼됁돡缜㏰顏⺵燢  g 劫⿁䧝拨 . 塠끈㵒劫⿁鲽车㚲杼䐂

⮽劫⿁荈隮㎂㞝㎂ 孾陒篾冽㞝辑  䢦炐ն 
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㎂   劫⿁荈隮㎂ 

辑   劫⿁孾陒篾冽 

No. 篯⮇⺳燢 ⻡ꄈ(μg/kg)  No. 篯⮇⺳燢 ⻡ꄈ(μg/kg) 

 鰨㓹ꀂ .   α-光慕ꥥ◅ꁣ . 

 㚗㓹ꀂ N.D   ꥥ└ꁣ N.D 

 䄕懹ꥥꀂ .   β-ꥥ◅ꁣ . 

 ⹙ꀂ A .   ꥥꀨ . 

嫱N.D 辑炐儔压 

3絕雿 
儗亡嫏ꃾ榫㹢孅 GCMS-QP NX 压孾姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄕懹ꥥꀂյ

ꥥꀨյα-光慕ꥥ◅ꁣյβ-ꥥ◅ꁣյꥥ└ꁣ氳墧槴ꄈ剝固⿁轧榟⺵巖尔㏇ .~ μg/L

宆䈲葶㍴⫂⺨篯⮇剝固傪篪篪䓪荂㞑注⪩硍丘 R ㏰㏇ . 删┕亡嫏压╙

.~. μg/Lն┉剝固⿁轧榟⺵巖尔鲽劫  Ꙟ㼉ꪫ燠 RSD ⡬㏰㵸◇ %ն㏇ . 

~. μg /kg 氳狝氫劫⿁ⱶ剝姢䇖┖⺨篯⮇氳㓹顏ⱶ剝㍑䷅曎╙ 74.5-108 %ն儗亡嫏固漶յ

愓䷨䈲냖耇㛫僗䷞氳沪孾姢◲⿁╈鰨㓹ꀂյ㚗㓹ꀂյ⹙ꀂ Aյ䄕懹ꥥꀂյꥥꀨյα-光慕

ꥥ◅ꁣյ17β-ꥥ◅ꁣյꥥ└ꁣ璡朅㗟ꥥ忂碜眷擻顏氳墧槴ꄈն  

5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5

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

(x100,000)
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GC 岁崵㹁宐❡ㅷ⚥孮⛙抳婎殆ꆀ 

䶰銳儗乄䋧环▽妰注荈隮嫏孾㲋姢◲⿁╈姀╵愓墧槴ꄈ氳⮇冫亡嫏ն篾冽辑伺㏇ .~ 

μg/L 氳宆䈲葶㍴⫂院⺭擻氳篪䓪注⪩硍丘 R ㏇ . 删┕篪䓪⪩硍荂㞑ն. μg/L

氳剝固巖尔ꄆ㛄鲽劫  埠㼉ꪫ燠氳注㵒剝固⢏䄑RSD%╙ .%瞿㳢䈲荂㞑ն㲓ꡮ

劫⿁㏇⻡ꄈ╙  μg/kg 氳ⱶ剝姢䇖┖院篯⮇氳㓹顏ⱶ剝㍑䷅曎╙ .%ն儗亡嫏⹇拨剝

固 GB.-䳩⛼亡➘յ愓䷨䈲냖⺎╙姢◲⿁╈姀╵愓墧槴ꄈ氳孾㲋䬠❠⹇縓ն 

Ⱒꝶ霒妰注荈隮♙  姢◲⿁  姀╵愓 

 

姀╵愓佭┉熨◅漛㓹葋翿眷ꢝ蔈⯘╚金榫◇ꡕꢝ厚菋յ깵榫雖眷榹┉䇗榟儷蔈

僗佄䨅յ佄⩞鉯յ姢巖䓪冓㵸⽰┘佄㏇㎻㷄╈燰ⲁ璡攑憠ն㵒☕槺⛦夽㵒돡眷냖夽

⪭墧槴休ꠑꝚ┘佄鉯僗蠸燠䓪⽰鱻燰䓪䄖逈┪槡ⶼ榟篯篲㎁ꡮ毋檯溿狓儬冘⮜

╙眷舚毋擻顏㍕塝姀╵愓㵒姢◲⿁氳娤刌飉全飉⮽⪩嫱ն 

⫡┯⫡兎鼨㏇  䇗  僖  仼꺙埠䄭 GB.-վ姢◲⿁╈姀╵愓墧槴ꄈ氳

孾㲋 妰注荈隮嫏տ院剝固鈺㲋▽姢◲⿁╈姀╵愓墧槴ꄈ压孾氳⯆劫⽰妰注荈隮孾㲋亡嫏ն 

儗乄⹇縓 GB.-վ姢◲⿁╈姀╵愓墧槴ꄈ氳孾㲋 妰注荈隮嫏տꃾ榫㹢孅

Nexis GC- 妰注荈隮♙䋧环⮇冫姢◲⿁╈姀╵愓氳压孾亡嫏院亡嫏䳩⛼甏յ愓䷨

䈲냖㱮噪席餉剝固氳金姳ն 

1㹊낉鿈ⴔ 

1.1 ⟉㐼 

Nexis GC-2030妰注荈隮♙鿥榾查䩔藜压孾ECD 

1.2 ⴔ區勵⟝ 

GC⹇丘 

荈隮刼Rxi- 5MS30 m×0.25 mm×0.25 

µm 

刼峪爊䈌70˳(1 min)_30˳/min_185˳

(2.5min)_25˳/min_280˳(5 min) 

鲽劫峪䈲230˳ 

鰉妰䫝⯆亡䌋䔩篪鵮䈲 

篪鵮䈲26.9cm/sec 

鲽劫亡䌋┘⮇孲鲽劫 

鲽劫ꄈ1 µL 

压孾ECD 

压孾峪䈲: 300˳ 

1.3 呋ㅷ㢅椚 

.. 劫⿁⯥㚲杼孲爊鈷┖㎂ ն 
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㎂  劫⿁⯥㚲杼孲爊 

2. 絕卓雭雿 
2.1 叻ⲥㅷ㕃靶 

姀╵愓剝固⿁荈隮㎂㞝┖㎂䢦炐ն 

 

㎂   姀╵愓剝固⿁荈隮㎂ μg/L 

2.2 叻ⲥ刼絁♸唬ⴀꣳ 

✳榫塜䄕戇⮇⮷鿥⯆╄┘⺱宆䈲氳剝固⿁巖尔⯆⛼劆固傪篪泘剝篯⮇宆䈲⮇⮷╙

.յյյ⽰ μg/Lն删宆䈲╙嘦㏿剝㼉ꪫ燠╙篠㏿剝簃⯆剝固傪篪⺭擻剝固

傪篪㞝㎂䢦炐ն劯䩺. μg/L剝劫丘䩺删⠙⟔㉽奃阞畀♙压ն篪䓪注⪩硍丘⽰压

2.5 5.0 7.5 10.0 12.5 15.0 min

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

uV

ECD1 

氟
氟
氟
/
7
.
8
0
2
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鈷辑ն 

 
㎂ 姀╵愓剝固⿁劆固傪篪 

辑 姀╵愓剝固傪篪篪䓪硍丘⽰压μg/L 

⺭擻⺳燢 ㍑䎍硍丘(R) 压孾 

姀╵愓 0.9996 0.06 

2.3 ꅾ㢕䚍絕卓 

宆䈲╙. μg/L氳剝固巖尔ꄆ㛄鲽劫埠縓㴕♙ꄆ㛄䓪⺭擻㼉ꪫ燠⹖RSD%

鈷辑ն 
辑 ꄆ㛄䓪㲓뀰篾冽n= 

篯♷ ꪫ燠  ꪫ燠  ꪫ燠  ꪫ燠  ꪫ燠  ꪫ燠  䇖㏰ꪫ
燠 RSD% 

姀╵愓        . 

2.4 呋ㅷ⸈叻㔐佐桧 

  g ㏰顏⺵氳狝氫劫⿁ⱶ姀╵愓剝固巖尔ⱶ剝ꄈ╙  μg/kg䧝拨┕鳮⯥㚲杼亡

嫏㚲杼⺵┕儬䇖车㚲杼  ♷劫⿁ⱶ剝孾㲋篾冽⹖ⱶ剝㍑䷅曎篾冽鈷辑 ն 
辑  劫⿁ⱶ剝㍑䷅曎篾冽 

⺭擻⺳燢 
孾㲋篾冽μg/kg 䇖㏰㍑䷅曎

% 1 2 3 

姀╵愓 . . . . 

2.5 呋ㅷ崵霚 

切飃䄬ꃾ顔氳⫼됁돡缜㏰顏⺵燢  g 劫⿁䧝拨 . 塠끈㵒劫⿁鲽车㚲杼䐂⮽劫

⿁荈隮㎂㞝㎂ 孾陒篾冽㞝辑  䢦炐ն 

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 浓浓
0.00

0.25

0.50

0.75

1.00

面面(x100,000)
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㎂   劫⿁荈隮㎂ 

辑   劫⿁孾陒篾冽 

No. 化合物名称 保留时间(min) 样品含量(μg/kg) 

1 氟乐灵 7.802 N.D 

嫱N.D 辑炐儔压 

3絕雿 
儗亡嫏ꃾ榫㹢孅 Nexis GC- 妰注荈隮♙压孾姢◲⿁╈姀╵愓氳墧槴ꄈ㏇ .~ μ

g/L 宆䈲葶㍴⫂剝固傪篪篪䓪荂㞑注⪩硍丘 R ㏇ . 删┕亡嫏压╙ . μg/Lն. 

μg/L 剝固⿁巖尔鲽劫  Ꙟ㼉ꪫ燠 RSD ╙ .%ն㏇  μg/kg 氳狝氫劫⿁ⱶ剝姢䇖┖院篯

⮇氳㓹顏ⱶ剝㍑䷅曎╙ .%ն儗亡嫏固漶յ愓䷨䈲냖耇㛫僗䷞氳压孾姢◲⿁╈姀╵愓氳墧

槴ꄈն 

  

0.0 2.5 5.0 7.5 10.0 12.5 15.0 min

0

50000

100000

150000

200000

250000
uV

ECD1 
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LCMS-8050 崵㹁枽聘⚥ꃲꃑ歌㖑㶲ꂼㄤꃲꃑ歌繿㶲ꂼ婎殆 

䶰 銳儗乄䋧环▽┉熨✳榫㹢孅飃냖䷞尔注荈隮♙ LC- ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫

孾㲋映缜╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ氳亡嫏院亡嫏⺎㏇  min ⫂㱮䡗㵒䏨孾擻氳压

孾նꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ㏇ . μg/L~. μg/L 宆䈲葶㍴⫂篪䓪荂㞑劆固傪篪篪䓪

注⪩硍丘 r ㏇ . 删┕┦瞿㳢䈲⽰㍑䷅曎㲓뀰篾冽荂㞑ն院亡嫏愓䷨䈲냖⮇冫休ꠑ湿篾

冽固漶⺎榫◇映缜╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴氳䒍鵮压孾ն 

Ⱒꝶ霒└ꄆ㍌冓儼顏隮  映缜  ꁫꁂ榻㏐㰁ꀨ  ꁫꁂ榻紦㰁ꀨ 

 

괐榫ⲁ擻깵⪴╈➢榟Ꝛ䓪忂碜氳帲榫䄖䡗╙噪杷䓪氳괐⿁㱧噪ꠋ겗նꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ

榻紦㰁ꀨ齉佭☕䄄⺭䡗氳構⛮蕇擻耇➢鲽槺熎榟Ꝛ䬠냖깵乢鯸曎僗⮵◇資氫顏婡燠ն

⛙院眷忂碜㏇ⲁ擻괐⿁╈氳墧槴⺎耇⚢㲺寕顠縖⢹䉔榗舘僗弍㏇氳舚権䓪┚舚毋䓪ն僗

溿狓辑伺⩎珢䓪企转յ㞨㝶□脆毋⽰查㲩毋檫曎┕ⶍ█┚괐⿁╈䓪忂碜墧槴僗⪩ն䡘㎁⫡┯

⫡兎鼨企㏇  䇗䄭氳瑭  ⺙乄♭╈㶩鈺㲋ꁫꁂ榻㏐㰁ꀨ┘䐂㏇ⲁ擻䓪괐⿁╈压ն 

泘⯥压孾䓪忂碜氳⯥㚲杼亡嫏╚金僗㍾注蚃嫏յQuEchERs 嫏յ尔尔蚃嫏璡ն㍾注蚃

嫏榺◇亡嫏⺎ꪣյ䳩⛼甏յ䡗儗⛦佭泘⯥僄俋鷥ꃾ榫氳⯥㚲杼亡嫏ն 

儗乄⹇拨㎁㳄剝固压孾亡嫏 GB . -վ괐⿁㱧噪㎁㳄剝固 ⲁ擻䓪괐⿁╈ꁫꁂ榻

㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ陒劫篺光肖䬠塜䄕戇ꢝ耏岝⺭ꡖ

熊查刼困榻ꁣ嬲聰⺵✳榫㹢孅 LCMS- 尔顏纭榫硍簊孾㲋⫂剝嫏㲋ꄈն塝亡嫏愓䷨䈲

냖⮇冫休ꠑ湿篾冽固漶⺎榫◇映缜╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴氳䒍鵮压孾ն 

 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

儗㲓뀰✳榫飃냖䷞尔注荈隮♙ LC- ┚└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫硍簊ն⛮鿥

糌╙ LC-D X × 鰟尔嬇DGU- ㏇篪聰妰儬SIL-C X 舅ⲁ鲽劫CTO-C 刼峪畴 

SCL- 硍簊䫝⯆LCMS- └ꄆ㍌冓儼顏隮♙LabSolutions Ver. . 荈隮䄄⛼珇ն 

1.2 ⴔ區勵⟝ 

尔注兣♭

荈隮刼Shim-pack GISS C50 

mm×. mm I.D., . μm, SGLC, P/N: -

- 

孲ⲁ注A 注-0.1%榻ꁂ姢巖尔B 注-

0.1%榻ꁂ光肖巖尔 

孲  鵮0.30 mL/min 

鲽劫⛮燠10 μL 

嬲聰亡䌋印䈲嬲聰⮤㡏宆䈲╙ B 注

%休ꠑ爊䈌鈷辑 ն 
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辑 . 印䈲嬲聰爊䈌 

Time Module Command Value 

0.50 Pumps Pump B Conc. 20 

1.50  Pumps Pump B Conc. 90 

2.00 Pumps Pump B Conc. 90 

2.50 Pumps Pump B Conc. 50 

3.00 Pumps Pump B Conc. 20 

4.00  Controller Stop   

 

顏隮兣♭ 

熊查嶏         ESI塜熊查嘗䌋 

熊查嶏䫙榾始 . kV 

꧋妰         姘妰 . L/min 

䇕揳妰         姘妰  L/min 

ⱶ懷妰         狝妰  L/min 

澛䲖妰         姑妰 

DL 留峪䈲      ˳  

ⱶ懷嘗㐉峪䈲   ˳  

䫙峪䈲       ˳  

䣴䬞嘗䌋       㛢⹛䈒沪孾(MRM) 

MRM ⹇丘      鈷辑  

뀟槴休ꠑ        ms
辑 . MRM ⹇丘 

⺭擻⺳燢 葏乄⺳燢 㰣䌋 CAS No. 沪孾熊查㵒 
Q1 pre

V 
CE 

Q3 Pre

V 

ꁫꁂ榻㏐ 

㰁ꀨ 
Megestrol acetate CHO -- 

.>.* -. -. -. 

.>. -. -. -. 

ꁫꁂ榻紦 

㰁ꀨ 

Medroxyprogester

-one acetate 
C24H34O4 71-58-0 

.>.* -. -. -. 

.>. -. -. -. 

妴创ꁫꁂ榻

㏐㰁ꀨ 

Megestrol 

acetate-D3 
C24H29D3O4 - .>.* -. -. -. 

嫱*辑炐㲋ꄈ熊查㵒 

1.3 呋ㅷ㢅椚倰岁 

陒劫  g固漶⮽± mg◇  mL 熊䑐留╈ⱶ⫂剝䄄⛼尔( µg/ mL) µLⱶ . 

mol/L 光ꁂꛋ簾⫿尔  mL寿仄岝ⴇ⺵ⱶ⪍β-沩ꁂ蝐蚆矵ꂍ葛ꀼ/菑㓹漰ꁂꀪꀼ  μL◇ ˳

┖鹵⩞姢宺⛦鵮䨖蔷ꀼ鉯  hն陒劫篺ꀼ鉯⺵ⱶ光ꁂ光ꀪ  mL◇仄寿䨖蔷┕Ⰾ憷䨖

蔷  min r/min 熊䑐  min┕岳尔舘卢䎬椿╈ն墧ⱶ光ꁂ光ꀪ  mL ꄆ㛄䬠 

埠⺭淋┕岳尔˳仄鯸蠕舘䇕նⱶ光肖  mLյ塜䄕戇 mL ✳巖鉯鯸舘  mL 熊䑐

留╈⛦鵮寿仄  s r/min 熊䑐  min䋶塜䄕戇㷄┖㷄尔◇ ˳仄鯸蠕舘䇕ⱶ

%榻ꁣ姢巖尔  mL巖鉯㚷榫ն岝⺭ꡖ熊查㍾注蚃刼榫榻ꁣյ姢⺨  mL 孨㚷榫

尔鲋刼❤埠榫姢յ%榻ꁣ巖尔⺨  mL 层嬲䥩䇕ն榫榻ꁣ  mL 嬲聰嬲聰尔◇ ˳┖姘

妰䇕ն榫 . mL ⮤㡏孲ⲁ注巖尔巖鉯墧⛸擻寿仄岝ⴇ rpm 냖鵮熊䑐  min
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┕岳尔┕儬孾㲋ն  

1.4 叻ⲥ很巊涸ꂁⵖ 

瞿㳢ꄈ鴠ꄈ岝⺭剝固䄄⛼尔⹖⫂剝剝固䄄⛼尔榫孲ⲁ注燵ꄂ鿥⯆䡗宆䈲╙ յյյ
25յ50 ⽰  μg/L 氳硍⮜剝固巖尔⫂剝㏰╙  μg/Lն删䏨孾擻┚⫂剝氳攑䏣熊查顏ꄈ荈
隮㼉ꪫ燠奃╙篠㏿剝剝固巖尔宆䈲奃╙嘦㏿剝⫂剝嫏簃⯆剝固傪篪ն 

 

2 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

      

 
㎂ .  μg/L ꁫꁂ榻㏐㰁ꀨյꁫꁂ榻紦㰁ꀨ MRM 荈隮㎂⫂剝  μg/L 

2.2 叻ⲥ刼絁♸唬ⴀꣳ 

㵨宆䈲╙յ5յ25յ50 ⽰  μg/L 氳ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ剝固䄄⛼尔⫂剝宆
䈲╙  μg/L䧝 1.2 ╈氳⮇冫兣♭鲽车孾㲋ն删宆䈲奃╙嘦㏿剝㼉ꪫ燠奃╙篠㏿剝⯆⛼
剝固傪篪⫂剝嫏㲋ꄈ簃⯆劆固傪篪㞝㎂  䢦炐ն䢦䐂劆固傪篪篪䓪⪩硍荂㞑篪䓪亡爊⹖
注⪩硍丘鈷辑 3ն㎂ 3 ╙ . μg/L ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ氳 MRM 荈隮㎂ն劯䩺压
MDL. S/N㲋ꄈ LOQ= S/N 阞畀压⽰㲋ꄈ篾冽鈷辑 ն 
 

 
㎂ . ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ劆固傪篪 

1.53e4Q 385.40>267.30 (+)

R1 85.20% (92.61)

RT=2.421

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

5.0e3

1.0e4

1.5e4

1.08e4Q 387.40>327.40 (+)

R1 57.98% (111.51)

RT=2.438

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

2.5e3

5.0e3

7.5e3

1.0e4

3.68e5ISTD 388.40>270.40 (+)
RT=2.418

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

1.0e5

2.0e5

3.0e5

Conc.Ratio (ppb)
0 20 40 60 80 100

Area Ratio

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
醋酸甲地孕酮
y = 0.04647205x + 0.01971975
R² = 0.9993359    R = 0.9996679

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

Conc.Ratio (ppb)
0 20 40 60 80 100

Area Ratio

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75
醋酸甲羟孕酮
y = 0.02771195x + 0.02410238
R² = 0.9992574    R = 0.9996287

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

ꁫꁂ榻㏐㰁ꀨ ꁫꁂ榻紦㰁ꀨ

妴创ꁫꁂ榻㏐㰁ꀨ 
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㎂ . . μg/L ꁫꁂ榻㏐㰁ꀨյꁫꁂ榻紦㰁ꀨ剝劫 MRM 荈隮㎂ 

辑 3. 剝固傪篪┚压⟔䕜 

⺭擻 劆固傪篪 R 
篪䓪葶㍴

(μg/L) 
固漶䈲 

㲋ꄈ
(μg/L) 

压
(μg/L) 

ꁫꁂ榻㏐㰁ꀨ Y = 0.0464X+0.0197 0.9997 2.0~100 87.3-104.4% 0.04 0.01 

ꁫꁂ榻紦㰁ꀨ Y=0.0278X+0.0241 0.9996 2.0~100 86.6-104.4% 0.04 0.01 

2.3 礵㺙䏞㹊낉 

㵒宆䈲╙ . μg/Lյ μg/L ⽰  μg/L 氳ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ剝固䄄⛼尔鳀簘

孾㲋  埠縓㴕♙氳瞿㳢䈲⟊槴休ꠑ⽰㼉ꪫ燠氳ꄆ㛄䓪篾冽㞝辑  䢦炐ն篾冽侁炐┘

⺱宆䈲劫⿁╈䏨孾擻⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝固⢏䄑⮇⮷㏇ .%~.%⽰ .%~.%

╯ꠑ♙瞿㳢䈲荂㞑ն 
辑 . ⟊槴休ꠑ⽰㼉ꪫ燠ꄆ㛄䓪篾冽(n=) 

 0.2 µg/L 2 µg/L 25 μg/L 
RSD 
(R.T.) 

RSD
(Area 

RSD 
(R.T.) 

RSD
(Area 

RSD 
(R.T.) 

RSD
(Area 

ꁫꁂ榻㏐㰁ꀨ 0.18 5.19 0.13 2.50 0.10 1.85 
ꁫꁂ榻紦㰁ꀨ 0.13 3.25 0.14 1.71 0.11 1.25 

2.4 㔐佐桧㹊낉 

燢狝氫映缜劫⿁ⱶ⪍ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ剝固巖尔✳ⱶ剝宆䈲⮇⮷╙  

µg/kg µg/kg ⽰  µg/kgն䧝拨 . 劫⿁⯥㚲杼亡嫏䬠困⺵孾㲋ꁫꁂ榻㏐㰁ꀨ⽰

ꁫꁂ榻紦㰁ꀨ氳ⱶ剝㍑䷅曎ն狝氫映缜劫⿁⽰ⱶ剝宆䈲╙  µg/kg 映缜劫⿁ MRM 荈隮㎂㞝

 䢦炐ⱶ剝㍑䷅曎篾冽鈷辑 ն榺篾冽⺎湳院亡嫏愓䷨䈲냖固漶曎㞑⺎删席餉映缜

╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴氳䒍鵮压孾ն 

     
                 狝氫映缜                          狝氫映缜ⱶ剝ꁫꁂ榻㏐㰁ꀨ µg/kg 

5.27e3Q 385.40>267.30 (+)
RT=2.417

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

2.0e3

4.0e3

8.22e3Q 387.40>327.40 (+)
RT=2.421

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

2.0e3

4.0e3

6.0e3

8.0e3

1.79e3Q 385.40>267.30 (+)

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

5.0e3

1.0e4

2.88e3Q 385.40>267.30 (+)
RT=2.417

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

1.0e3

2.0e3

ꁫꁂ榻㏐㰁ꀨ 

S/N=. 

ꁫꁂ榻紦㰁ꀨ

S/N=. 
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             狝氫映缜                           狝氫映缜ⱶ剝ꁫꁂ榻紦㰁ꀨ µg/kg 

㎂ . 狝氫映缜⹖ⱶ剝宆䈲╙  µg/kg 映缜劫⿁ MRM ㎂隮 

辑 . ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ氳ⱶ剝㍑䷅曎篾冽(n=) 

 䇖㏰㍑䷅曎% 

1 µg/kg 5 µg/kg 20 µg/kg 

ꁫꁂ榻㏐㰁ꀨ 82.2 90.6 97.7 

ꁫꁂ榻紦㰁ꀨ 81.7 85.8 89.2 

 

3 絕雿 
儗乄劯䩺 GB . -վ괐⿁㱧噪㎁㳄剝固 ⲁ擻䓪괐⿁╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦

㰁ꀨ氳孾㲋տ䋧环▽✳榫㹢孅飃냖䷞尔注荈隮 LC- ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫孾

㲋映缜╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ氳亡嫏ն院亡嫏✳榫 Shim-pack GISS C 荈隮

刼⺎㏇  min ⫂㱮䡗㵒䏨孾擻氳压孾նꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ㏇ . ~ μg/L 宆䈲

葶㍴⫂篪䓪荂㞑劆固傪篪篪䓪注⪩硍丘 r ㏇ . 删┕┦瞿㳢䈲⽰㍑䷅曎㲓뀰篾冽荂㞑ն

院亡嫏愓䷨䈲냖⮇冫休ꠑ湿篾冽固漶⺎榫◇映缜╈ꁫꁂ榻㏐㰁ꀨ⽰ꁫꁂ榻紦㰁ꀨ墧槴ꄈ

氳䒍鵮⮇冫ն 

  

6.95e3Q 387.40>327.40 (+)

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

1.0e4

2.0e4

5.77e3Q 387.40>327.40 (+)
RT=2.437

RT (min)

1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25

0.0e0

2.0e3

4.0e3
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LCMS-8045 崵㹁뚃聘⚥ꆄ掬腂涸婎殆 

䶰銳儗乄䋧环▽┉熨✳榫㹢孅尔注荈隮╏纭顏隮 LCMS- 孾㲋뙥缜╈ꄌ⮠戇翿氳亡嫏ն

䄬す뙥缜劫⿁篺䬠⽰困⺵榫飃냖䷞尔注荈隮 LC- 鲽车⮇熊└ꄆ㍌冓儼顏隮♙

LCMS- 鲽车㲋䓪⽰㲋ꄈ⮇冫նꄌ⮠戇翿㏇  μg/L~ μg/L 宆䈲葶㍴⫂篪䓪荂㞑剝固

傪篪氳注⪩硍丘╙ 0.9999㵒 2.0յ10 ⽰  μg/L ⛦╈냖┘⺱宆䈲氳剝固䄄⛼尔鳀簘孾㲋

 埠⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝固⢏䄑⮇⮷㏇ .%~.%⽰ .%~.%╯ꠑⱶ

宆䈲╙ 2յ10 ⽰  μg/kg 뙥缜劫⿁㍑䷅曎㏇ 89.7~95.6%╯ꠑ院亡嫏⺎鴠榫◇뙥缜劫

⿁╈ꄌ⮠戇翿墧槴孾㲋ն 

Ⱒꝶ霒뙥缜  ꄌ⮠戇翿  └ꄆ㍌冓儼顏隮

 

鲤䇗全⛂꣮浔槺熎鈺嘗⪴墼㛻ꄈ䤻蘆յ䤻檫夽蕇擻榫◇것ꡕ⽰媪橚ⲁ擻檜檫ն

䇗  僖㸔┱┉◙㏐亡⪴뙥㏜逈傃鲿鈺✳榫ꄌ⮠戇翿璡䤻檫夽⪶蕇⪴墼鵮䡗뙥淋❠簄

罥䐼㓹յ뜷䎎ⲏ䌖颯▽䄉㛻氳鯼ⲁ䷞䈒ն企㏇  䇗䡘㎁⫡┯鼨傾վ⪩◇岳刧ꄌ

⮠戇翿璡䤻檫夽蕇擻氳碧䓧鵠湳տ伺漶金姳环ⷊ⢦塛榟◲յ篺蛈⽰✳榫ꄌ⮠戇翿յꄌ⮠光

翿璡鲿縖䧝榟◲յ篺蛈⡾⪶蕇⽰✳榫焔榫⪶蕇㚲杼ն 

    泘⯥ꄌ⮠戇翿氳压孾㛢╙刼⯥轧榟⺵ꃾ榫 HPLC-蔿⩞嫏䡝 GC 嫏孾㲋┘☢䳩⛼

竴枍յ顠休縡┦愓䷨䈲┘냖ն儗乄劯䩺 GB .-վⲁ擻䓪괐⿁╈ꄌ⮠戇翿墧槴ꄈ

氳孾㲋 尔注荈隮-╏纭顏隮嫏տ䋧环▽냖愓䷨䈲յ냖鴲䦫䓪氳尔注荈隮-╏纭顏隮亡嫏榫

◇孾㲋뙥缜╈ꄌ⮠戇翿氳墧槴❠䇯㛻⮇冫压孾☕⼥⹇縓✳榫ն 

 
ꄌ⮠戇翿氳篾冘䌋 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

儗㲓뀰✳榫㹢孅飃냖䷞尔注荈隮♙ LC- ┚└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫硍簊ն⛮

鿥糌╙ LC-D X × 鰟尔嬇DGU- ㏇篪聰妰儬SIL-C X 舅ⲁ鲽劫CTO-C 刼

峪畴 SCL- 硍簊䫝⯆LCMS- └ꄆ㍌冓儼顏隮♙LabSolutions Ver. . 荈隮

䄄⛼珇ն 

1.2 ⴔ區勵⟝ 

尔注兣♭荈隮刼 
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Shim-pack GIST C mm×. mm I.D.,  μm, SGLC, P/N: -- 

孲ⲁ注A 注-0.1%榻ꁂ姢巖尔B 注-榻ꁣ 

孲  鵮0.30 mL/min 

鲽劫⛮燠2 μL 

嬲聰亡䌋印䈲嬲聰⮤㡏宆䈲╙ B 注 %休ꠑ爊䈌鈷辑 ն 
辑 . 印䈲嬲聰爊䈌 

Time Module Command Value 

1.50  Pumps Pump B Conc. 10 

2.00 Pumps Pump B Conc. 90 

5.00 Pumps Pump B Conc. 90 

5.10 Pumps Pump B Conc. 10 

10.00  Controller Stop   

 

顏隮兣♭ 
熊查嶏         ESI塜熊查嘗䌋 

熊查嶏䫙榾始 . kV 

꧋妰         姘妰 . L/min 

䇕揳妰         姘妰  L/min 

ⱶ懷妰         狝妰  L/min 

澛䲖妰         姑妰 

DL 留峪䈲      ˳  

ⱶ懷嘗㐉峪䈲   ˳  

䫙峪䈲       ˳  

䣴䬞嘗䌋       㛢⹛䈒沪孾(MRM) 

MRM ⹇丘      鈷辑  

뀟槴休ꠑ        ms

辑  MRM ⹇丘 

⺭擻⺳燢 葏乄⺳燢 CAS No. 
⯥⛮

熊查 

◲擻熊

查 

Q1 Pre 

Bais(V) 
CE(V) 

Q3 Pre 

Bais(V) 

ꄌ⮠戇翿 Amantadine 768-94-5 152.1 
135.2* -10 -17 -24 

93.1 -10 -28 -16 

D15-ꄌ⮠戇翿 D15- Amantadine / 167.1 150.2 -13 -19 -21 

*辑炐㲋ꄈ熊查 

1.3 叻ⲥㅷ很巊涸ꂁⵖ⿺呋ㅷ㢅椚 

剝固䄄⛼巖尔鿥⯆ 

榫榻ꁣ鿥⯆  mg/L 氳ꄌ⮠戇翿⽰ D-ꄌ⮠戇翿氳剝固䄄⛼巖尔⫋榫 %光肖姢巖尔

燵ꄂ䡗  μg/L յ μg/Lյ μg/Lյ μg/Lյ μg/L ⽰  μg/L ┘⺱宆䈲氳剝固䄄⛼

尔D-ꄌ⮠戇翿氳宆䈲㏰╙  μg/Lն 

뙥缜劫⿁⯥㚲杼 

燢陒乢 g固漶舘±mg◇  mL 熊䑐留╈ⱶ D-ꄌ⮠戇翿剝固䄄⛼尔 20 

μLⱶ 1%光ꁂ光肖巖尔  mL庲寿  min r/min 熊䑐  min┕岳尔鯸⪍⺁┉ 50 
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mL 熊䑐留╈ꄆ㛄䬠┉埠⺭淋┼埠┕岳尔㚷榫ն 㚷榫尔ⱶ仰姢漰ꁂꙶ  gյ塜䄕

戇  mL寿仄  min r/min 熊䑐  min䋶⸼塜䄕戇㷄Ⱁ⛸巖尔鯸舘  mL 뙥䑐

椿╈˳姢宺┖仄鯸蠕䇕榫 . mL 榻ꁣ巖鉯墧նⱶ⪍ PSA  mg寿仄  s┕岳

尔鲋帱腑舘 . mL 陒留╈ꄈ帱尔 . mL ◇熊䑐留╈˳姘妰䇕ⱶ⪍ 50%光肖姢

巖尔 . mL寿仄 s r/min 熊䑐  min┕岳尔❠┕儬孾㲋ն 

2 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 

   
㎂ .  μg/L ꄌ⮠戇翿剝固劫⿁氳荈隮㎂⫂剝  μg/L 

2.3 叻ⲥ刼絁 

㵨 2յ4յ10յ20յ100 ⽰  μg/L ┘⺱宆䈲氳剝固䄄⛼尔䧝 1.2 ╈氳⮇冫兣♭鲽车孾

㲋⫂剝嫏㲋ꄈն删宆䈲奃╙嘦㏿剝㼉ꪫ燠奃╙篠㏿剝簃⯆劆固傪篪㞝㎂  䢦炐䢦䐂

劆固傪篪篪䓪⪩硍荂㞑篪䓪亡爊╙ Y = (.)X - (.)注⪩硍丘 R = .ն 

 
         ㎂ . ꄌ⮠戇翿劆固傪篪 

2.4 礵㺙䏞霚낉 

㵒  μg/Lյ μg/L ⽰  μg/L └╄宆䈲剝固䄄⛼尔鳀簘孾㲋 6 埠縓㴕♙瞿㳢䈲ն

篾冽侁炐┘⺱宆䈲剝固⿁⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝固⢏䄑⮇⮷㏇ .%~.%⽰

.%~.%╯ꠑ♙瞿㳢䈲荂㞑ն 
 

1.00e5Q 152.10>135.20 (+)

R1 16.90% (105.62)

RT=3.649

RT (min)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.15e6ISTD 167.10>150.20 (+)
RT=3.646

RT (min)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

Conc.Ratio (ppm)

0 50 100 150 200

Area Ratio

0

1

2

3

4

5

6

7

8

金刚烷胺
y = 0.04152725x - 0.002651524
R² = 0.9999647    R = 0.9999823

Curve Fit: Linear
Weighting: None
Zero: Not Forced
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辑  ꄌ⮠戇翿⟊槴休ꠑ⽰㼉ꪫ燠ꄆ㛄䓪篾冽(n=) 

Conc.(µg/L) RSD (R.T.) RSD(Area 

1.0 0.06  1.56 

10 0.09 0.46  

100 0.07  0.52  

2.5 抳併䏞㹊낉 

㎂ 3 ╙ . μg/L ꄌ⮠戇翿氳 MRM 荈隮㎂ն劯䩺压 MDL. S/N㲋ꄈ LOQ= 

S/N 阞畀压⽰㲋ꄈ⮇⮷╙ 0.03 ⽰ . μg/Lն 

 
㎂ . . μg/L ꄌ⮠戇翿剝劫 MRM 荈隮㎂ 

2.6 㛇餘⸈叻㹊낉 

狝氫뙥缜劫⿁  gⱶ⪍㵽ꄈꄌ⮠戇翿剝固䄄⛼尔✳ⱶ剝宆䈲╙ յ ⽰  µg/kg

劫⿁篺䬠┚困⺵䧝拨 . ╈氳⮇冫兣♭孾㲋ꄌ⮠戇翿氳ⱶ剝㍑䷅曎㍑䷅曎㏇

.~.%╯ꠑն㎂  ╙狝氫뙥缜氳 MRM 荈隮㎂ⱶ剝宆䈲╙  µg/kg 劫⿁ MRM 荈隮㎂

㞝  䢦炐ն 

 
㎂ . 狝氫뙥缜劫⿁ MRM 荈隮㎂ 

 
㎂ .  µg/kg ⱶ剝劫⿁ MRM 荈隮㎂ 

 

5.39e3Q 152.10>135.20 (+)

R1 15.34% (95.88)

RT=3.650

RT (min)

2.5 3.0 3.5 4.0 4.5 5.0

0.0e0

2.0e3

4.0e3

7.52e5Q 152.10>135.20 (+)

RT (min)

1 2 3 4 5 6

0.0e0

5.0e4

1.0e5

6.61e5Q 152.10>135.20 (+)

R1 14.07% (87.93)

RT (min)

1 2 3 4 5 6

0.0e0

5.0e4

1.0e5

S/N=. 



46 

 

3 絕雿 
䋧环▽┉熨✳榫㹢孅└ꄆ㍌冓儼顏隮♙LCMS-孾㲋뙥缜╈ꄌ⮠戇翿墧槴氳亡嫏ն뙥缜

劫⿁篺䬠⽰困⺵榫飃냖䷞尔注荈隮LC-鲽车⮇熊└ꄆ㍌冓儼顏隮♙LCMS-鲽车

㲋䓪⽰㲋ꄈ⮇冫նꄌ⮠戇翿㏇ μg/L~ μg/L宆䈲葶㍴⫂篪䓪荂㞑㵒┘⺱宆䈲氳剝固䄄⛼

尔鳀簘孾㲋埠⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝固⢏䄑⮇⮷㏇.%~.%⽰.%~.%╯ꠑն

ⱶ宆䈲╙2յ10⽰ μg/kg뙥缜劫⿁㍑䷅曎㏇89.7~95.6%╯ꠑն儗亡嫏䳩⛼甏⺎榫◇

뙥缜╈ꄌ⮠戇翿氳䒍鵮냖愓䷨䈲压孾ն  
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LCMS-8050 崵㹁枽聘⚥ 5 猫α2-「⡤慨⸓ 

䶰銳儗乄✳榫㹢孅飃냖䷞尔注荈隮-└ꄆ㍌冓儼顏隮♙ LCMS-8050䋧环▽ⲁ擻嶏䓪괐⿁╈僀

䣊㶻㲋璡 5 熨α2-⛮忂ⲁ⯘氳孾㲋亡嫏ն⹇縓վGB 31660.6-2019 ⲁ擻䓪괐⿁╈ 5 熨α2-⛮忂

ⲁ⯘墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ괐⿁㱧噪㎁㳄剝固映缜劫⿁篺榫澠ꁂꙶ簾⫿巖尔յ

光ꁂ光ꀪ䬠SHIMSEN Styra MCX (㹢孅㲓뀰免僗⪝P/N: 380-00853-01)㍾注蚃刼困

尔注荈隮-╏纭顏隮孾㲋㛚剝嫏㲋ꄈն篾冽侁炐院亡嫏篪䓪荂㞑剝固傪篪注⪩硍丘㏰

0.9955 μg/kg ⱶ剝㍑䷅曎㏇ ꠑ注㵒剝固⢏䄑(RSD)< 5.7%ն院亡嫏⺎席餉╯91.8%69.6%

映缜劫⿁╈α2-⛮忂ⲁ⯘氳㲋ꄈն 

Ⱒꝶ霒LCMS-8050 ⪶蕇墧槴 映缜 α2-⛮忂ⲁ⯘ 

 

炙⚢⺨槡㵒歹缜瞿괐⿁㱧噪ꠋ겗氳⪩嫱➢✳▽β-⛮忂ⲁ⯘氳压孾䤗儛䐂⮽▽괎鵮

㷤☳縡僗䷞鷬塛▽β-⛮忂ⲁ⯘㏇ⲁ擻⪴墼╈氳ꪝ嫏✳榫ն縡α-⛮忂ⲁ⯘⛼╙┉熨亍㑔

氳僗➢鲽榟Ꝛ⹖䬠냖歹缜曎⛼榫氳蕇擻█㏇鵄塠䌖颯⪩嫱┦㏇깵乢车┯╈䄖僗ꪝ嫏ⱶ✳

榫氳飊ⲡն企㏇䇗⫡┯鼨⺙⪝⼔䄖伺漶䤧⺎╵㲋յ颂䈞ニ璡⮜⪍▽⫡┯鼨վ焔塛㏇

깵乢⽰ⲁ擻깱姢╈✳榫氳擻顏տ岳նվGB - 괐⿁╈⪶蕇僄㛻墧槴ꄈտ鈺㲋☢颂

䥽ㆡ⺎榫◇ꪝ◲㝿僿氳擧յ뀐璡ⲁ擻⪭☽α-⛮忂ⲁ⯘㏰焔塛榫◇槺熎⪴墼┦┘䐂压ն

վGB .- ⲁ擻䓪괐⿁╈熨α-⛮忂ⲁ⯘墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ괐

⿁㱧噪㎁㳄剝固䬠❠▽僀䣊㶻㲋յ颂䥽ㆡյ巑藋㶻㲋յ㱧俋╵㲋⽰⺎╵㲋㏇映յ뙥缠缜⹖⫂

耫╈墧槴压孾亡嫏院剝固䄖◇䇗僖仼塜䌋㲓亨ն 

儗乄⹇縓վGB .- ⲁ擻䓪괐⿁╈熨α-⛮忂ⲁ⯘墧槴ꄈ氳孾㲋 尔注荈隮-╏

纭顏隮嫏տ괐⿁㱧噪㎁㳄剝固䋧环▽㓹◇LCMS-氳映缜╈5熨α2-⛮忂ⲁ⯘氳孾㲋亡嫏ն

院亡嫏䒍鵮յ牔㲋鴠⺭ⲁ擻䓪괐⿁╈僀䣊㶻㲋璡5熨α2-⛮忂ⲁ⯘氳孾㲋ն 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

㹢孅飃냖䷞尔注荈隮┚└ꄆ㍌冓儼顏隮♙纭榫硍簊 LCMS-8050ն⛮鿥糌╙ LC-30AD×2

鰟尔嬇DGU-20A5R㏇篪聰妰儬SIL-30ACMP舅ⲁ鲽劫CTO-30A刼峪畴

CBM-20A 硍簊䫝⯆LCMS-8050 └ꄆ㍌冓儼顏隮♙ LabSolutions Ver. 5.91 荈隮䄄⛼珇ն 

1.2 ⴔ區勵⟝ 

尔注荈隮兣♭ 

荈隮刼Shim-pack Velox C18100 

mm×2.1 mm I.D., 1.8 μmSGLC, P/N: 227-

32010-04 

孲ⲁ注A-0.2%榻ꁂ姢巖尔  B-光肖 

 



 

孲鵮0.3 mL/min 

刼峪35˳ 

鲽劫ꄈ5 μLco-injection,15 μL 0.2%榻ꁂ

姢 

嬲聰亡䌋印䈲嬲聰B 注⮤㡏宆䈲╙ 10%休ꠑ爊䈌鈷辑 1ն 
辑 1. 印䈲嬲聰休ꠑ爊䈌 

Time(min) Module Command Value 

3.00 Pumps Pump B Conc. 30 

4.00 Pumps Pump B Conc. 30 

4.50 Pumps Pump B Conc. 80 

5.50 Pumps Pump B Conc. 80 

5.60 Pumps Pump B Conc. 10 

8.00 Controller Stop  

顏隮兣♭ 

⮇  冫  ♙   LCMS-8050 ⱶ懷嘗㐉峪䈲 300˳ 

熊   查   嶏 ESI+  DL   峪   䈲 250˳ 

꧋  妰 孲 鵮 3.0 L/min 熊 查 嶏 峪 䈲 400˳ 

ⱶ 懷 妰 孲 鵮 10.0 L/min 䣴  䬞  嘗  䌋 㛢⹛䈒沪孾(MRM) 

䇕 揳 妰 孲 鵮 10.0 L/min MRM  ⹇  丘 鈷辑 2 
辑 2. MRM ⹇丘 

䈌⺙ ⺭擻⺳燢 ⯥⛮熊查 ◲擻熊查 
Q1 Pre 

Bias (V) 
CE 

Q3 Pre 

BiasV 

1 僀䣊㶻㲋 254.00 
44.10* -19.0 -26.0 -16.0 

210.00 -10.0 -28.0 -20.0 

2 颂䥽ㆡ 221.10 
90.00* -16.0 -23.0 -16.0 

164.10 -17.0 -26.0 -29.0 

3 巑藋㶻㲋 292.00 
170.00* -11.0 -35.0 -17.0 

212.00 -22.0 -28.0 -21.0 

4 㱧俋╵㲋 245.00 
174.10* -18.0 -28.0 -17.0 

209.00 -10.0 -23.0 -21.0 

5 ⺎╵㲋 230.00 
159.90* -17.0 -34.0 -28.0 

213.00 -18.0 -24.0 -21.0 

*㲋ꄈ熊查㵒 
1.3 叻ⲥㅷ⿺霚 

剝固⿁沩ꁂ僀䣊㶻㲋Tizanidine hydrochloride,C9H8ClN5S٬HCl,CAS:64461-82-1յ巑

藋 㶻 㲋  Brimonidine,C11H10BrN5, CAS:59803-98-4  յ 沩 ꁂ 㱧 俋 ╵ 㲋  Apraclonidine 

hydrochloride,C9H10N4Cl2٬HCl, CAS:73218-79-8  ⽰ 沩 ꁂ ⺎ ╵ 㲋  Clonidine 

hydrochloride,C9H10Cl3N3, CAS:4205-91-8⻡ꄈ㏰98%顔舅╈压ꢚն沩ꁂ颂䥽ㆡXylazine 

Hydrochloride,C12H16N2S, CAS:7361-61-7⻡ꄈ98%顔舅 TRC ⪝ն 
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陒⯘SHIMSEN Styra MCX(SGLC 顎⺙380-00853-01)㍾注蚃刼㲝峪⟊柳ն 

光肖荈隮篒㲝峪⟊柳ն 

飃篚姢蠕꺒姢榺 Milli-Q Plus 姢困硍簊篺⸼熊查┚◅埠困⯆䐂ն 

榻ꁂ荈隮篒篚䈲 98 %㲝峪⟊柳ն 

澠ꁂꙶ簾⫿巖尔仰姢澠ꁂꙶ 10.6 g榫姢巖鉯淋燵ꄂ舘 100 mL╙ A 尔澠ꁂ姄ꙶ

8.4 g榫姢巖鉯淋燵ꄂ舘 100 mL╙ B 尔ն A 尔 90 mLյB 尔 10 mL岝ⴇ朆榫朆鿥ն 

1.4 呋ㅷ⿺叻ⲥ刼絁ꂁⵖ 

1.4.1 劫⿁⯆㚷 

⹇縓վGB .˒ ⲁ擻䓪괐⿁╈  熨α-⛮忂ⲁ⯘墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏

隮嫏տ剝固⯥㚲杼亡嫏陒乢 2 g固漶舘±20mg◇ 50 mL 熊䑐留╈ⱶ澠ꁂꙶ簾⫿尔 5 

mL䨖蔷岝ⴇⱶ光ꁂ光ꀪ 10 mL⩘⮇䨖蔷◇ 8000 r/min 熊䑐 5 min┕岳尔◇뙥䑐椿

╈┖㷄巖尔╈ⱶ光ꁂ光ꀪ 10 mL ꄆ㛄䬠┉埠⺭淋┼埠┕岳尔ն◇ 55˳仄鯸蠕舘䇕ⱶ

⮤㡏孲ⲁ注巖尔 4.0mL 巖鉯墧⛸擻㚷榫նSHIMSEN Styra MCX(SGLC 顎⺙380-00853-01)㍾

注蚃刼❤埠榫榻ꁣյ姢⺨ 3 mL 孨ն㚷榫尔鲋刼榫姢 3 mLյ榻ꁣ 3 mL ⮇⮷层嬲䥩䇕

5%姏姢榻ꁣ巖尔 6 mL 嬲聰䷅嬲聰尔淋榫 5%姏姢榻ꁣ㲋㳋舘 6 mL┕儬ն 

1.4.2 剝固傪篪⯆㚷 

⮇⮷瞿㳢ꄈ岝⺭剝固䄄⛼尔鴠ꄈ榫⮤㡏奃❇孲ⲁ注燵ꄂ鿥⯆䡗宆䈲╙ 0.5յ1յ2յ10յ

50 ⽰ 100 μg/L 硍⮜岝⺭剝固䄄⛼尔║榫朆鿥ն 

 

2 絕卓雭雿 
2.1 叻ㅷ餘靶㕃♸蒀靶㕃 

㵨 100 μg/L 岝剝巖尔鲽劫⮇冫ꃾ榫◲擻熊查䣴䬞嘗䌋漶阡僀䣊㶻㲋璡 5 熨α-⛮忂ⲁ⯘

氳潨撴熊查㞝┖㎂  䢦炐⺎䤓⮽剝固䫠蔘氳◲擻熊查ն㵒狝氫巖⯘⽰ . μg/L 岝剝巖尔⮇

冫MRM 荈隮㎂㞝㎂ 2 䢦炐狝氫巖⯘仰䇕䣼┦ 5 熨α-⛮忂ⲁ⯘㏇ 4 min ⫂㲓朆▽荂㞑⮇

熊ն 

  
僀䣊㶻㲋-30V 颂䥽ㆡ-20V 

100 200 300m/z

0.0

2.5

5.0

7.5
Inten.(x100,000)

44.00

253.90

210.25

100 200 300m/z

0.0

2.5

5.0
Inten.(x100,000)

89.95

164.15

221.15
41.05
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巑藋㶻㲋-30V 㱧俋╵㲋-30V 

 

 

⺎╵㲋-20V  

㎂ 1. 5 熨α2-⛮忂ⲁ⯘ MS2 顏隮㎂ 

 

100 200 300m/z

0.0

1.0

2.0

3.0

Inten.(x100,000)

212.10

291.9544.05

249.00
169.95

100 200 m/z

2.5

5.0

Inten.(x100,000)

174.20

44.10

209.05

147.20199.90

100 200 300m/z

0.0

2.5

5.0

Inten.(x100,000)

44.10

230.00

212.95

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min

0.0

0.5

1.0

(x10,000)

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min

0.0

1.0

2.0

3.0

(x10,000)

可
可
可

安
安
可
可

溴
溴
溴
可 赛

赛
赛

替
替
溴
可

b a 

b 

㎂ 2. 狝氫巖⯘aյ0.5 μg/L 岝剝b荈隮㎂ 
 



51 

 

2.2 絁䚍Ⱒ禹⿺唬ⴀꣳծ㹁ꆀꣳ 

㵒硍⮜岝⺭剝固傪篪巖尔鲽车⮇冫删ꪫ燠╙篠㏿剝宆䈲╙嘦㏿剝鲽车篪䓪䦟⺭ն篾冽㞝

辑 3 ⽰㎂ 3 䢦炐僀䣊㶻㲋璡 5 熨泘剝擻㏇ 0.5-100 μg/L 葶㍴⫂篪䓪荂㞑篪䓪注⪩硍丘㏰

0.995ն删 0.5 μg/L 丘䩺╙❤䩺劯䩺⟔㉽奃 S/N=3յS/N=10 阞畀压LODյ㲋ꄈ(LOQ)

压⽰㲋ꄈ㏰⛦◇ 0.44 μg/kg席餉剝固金姳ն 

   
僀䣊㶻㲋 颂䥽ㆡ 巑藋㶻㲋 

 

㱧俋╵㲋 ⺎╵㲋  

㎂ 3. 剝固傪篪 

辑 3. 剝固傪篪յ压⹖㲋ꄈ 

䈌⺙ ╈乄⺳燢 篪䓪亡爊 注⪩硍丘 r 固漶䈲% 压 

(μg/kg) 

㲋ꄈ

(μg/kg) 

1 僀䣊㶻㲋 Y = (58001.0)X + (8238.45) 0.995 89.0-111.4 0.04 0.10 

2 颂䥽ㆡ Y = (85806.3)X + (6096.82) 0.999 95.7-104.2 0.02 0.06 

3 巑藋㶻㲋 Y = (34668.4)X + (3641.28) 0.998 91.7-107.6 0.04 0.12 

4 㱧俋╵㲋 Y = (42533.9)X + (4399.56) 0.997 90.7-108.8 0.06 0.18 

5 ⺎╵㲋 Y = (5687.90)X + (666.671) 0.997 90.7-110.3 0.14 0.44 

2.3 ꅾ㢕䚍罌㻋 

㵒 1 μg/L 氳剝固巖尔鳀簘⮇冫 6 埠阞畀⟊槴休ꠑ⽰㼉ꪫ燠氳 RSDն篾冽鈷辑 4⟊槴休ꠑ

RSD<0.27%㼉ꪫ燠氳 RSD<4.86%ն♙牔㲋䓪荂㞑ն 

  

0.0 25.0 50.0 75.0 浓浓
0.0

1.0

2.0

3.0

4.0

5.0

面面(x1,000,000)

0.0 25.0 50.0 75.0 浓浓
0.0

2.5

5.0

7.5

面面(x1,000,000)

0.0 25.0 50.0 75.0 浓浓
0.0

0.5

1.0

1.5

2.0

2.5

3.0

面面(x1,000,000)

0.0 25.0 50.0 75.0 浓浓
0.0

1.0

2.0

3.0

4.0
面面(x1,000,000)

0.0 25.0 50.0 75.0 浓浓
0.0

1.0

2.0

3.0

4.0

5.0

面面(x100,000)
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辑 4. ⟊槴休ꠑ⽰ꪫ燠 RSD 

䈌⺙ ╈乄⺳燢 ⟊槴休ꠑ RSD(%) ꪫ燠 RSD% 

1 僀䣊㶻㲋 0.08 1.69 

2 颂䥽ㆡ 0.05 1.91 

3 巑藋㶻㲋 0.17 4.05 

4 㱧俋╵㲋 0.27 4.86 

5 ⺎╵㲋 0.08 4.81 

2.4 ⸈叻㔐佐桧罌㻋 

㏇狝氫映缜劫⿁┕鲽车 2 μg/kg 氳ⱶ剝㍑䷅陒뀰䇖车 3 ♷ն篾冽鈷辑 5僀䣊㶻㲋璡 5 熨泘

剝擻䇖㏰㍑䷅曎㏇ ꠑRSD╯91.8%69.6% ㏰<5.7%ն㱮噪席餉剝固㵒◇㍑䷅曎氳金姳(60%~100%)ն 
 

辑 5. 映缜ⱶ剝㍑䷅曎篾冽 

䈌⺙ ╈乄⺳燢 ⛦姢䇖2 μg/kg 

ⱶ剝㍑䷅曎/% ꄆ㛄䓪/% 

1 僀䣊㶻㲋 87.2 3.3 

2 颂䥽ㆡ 78.7 2.7 

3 巑藋㶻㲋 81.9 3.5 

4 㱧俋╵㲋 69.6 2.7 

5 ⺎╵㲋 91.8 5.6 

 

3 絕雿 
儗乄✳榫㹢孅飃냖䷞尔注荈隮-└ꄆ㍌冓儼顏隮♙ LCMS-8050⹇縓 GB 31660.6-2019 剝固䋧

环▽映缜╈ 5 熨α2-⛮忂ⲁ⯘孾㲋亡嫏ն院亡嫏⺎❠注⪩车┯⹇縓ն 
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LCMS-8045 崵㹁枽聘⚥饋䏊㊋ㄤ〳⛙㹁 

䶰銳儗乄✳榫㹢孅飃냖䷞尔注荈隮-└ꄆ㍌冓儼顏隮♙ LCMS-8045䋧环▽ⲁ擻嶏䓪괐⿁╈颂

䈞ニ⽰⺎╵㲋⮇冫亡嫏ն⹇縓վGB 31660.7-2019 映篯篲⽰㶿尔╈颂䈞ニ⽰⺎╵㲋墧槴ꄈ氳孾㲋 

尔注荈隮-╏纭顏隮嫏տ괐⿁㱧噪㎁㳄剝固映缜劫⿁篺ꁂ䓪光肖䬠姘宆籔孲ⲁ注⮤㡏奃

❇巖尔㛄巖尔注荈隮-╏纭顏隮孾㲋⫂剝嫏㲋ꄈն篾冽侁炐颂䈞ニ⽰⺎╵㲋篪䓪荂㞑剝固傪

篪注⪩硍丘㏰0.9951 μg/kgյ10 μg/kg 宆䈲氳ⱶ剝㍑䷅曎㏇ ꠑⱶ剝㍑䷅曎╯97.6%70.6

注㵒剝固⢏䄑(RSD)<5.6%ն院亡嫏⺎席餉映缜劫⿁╈颂䈞ニ⽰⺎╵㲋氳㲋䓪㲋ꄈ孾㲋ն 

Ⱒꝶ霒LCMS-8045 ⪶蕇墧槴 映缜 ⺎╵㲋 颂䈞ニ 

 
颂䈞ニ佭┉熨H⛮䦰䤻⯘║䈃┕榫◇蕀띳檓յ嵸檓յ鲋䷨䓪⽰䫙鉵䓪汷慉⺱休颂䈞

ニ僗䤻-紦荈翿氳⛼榫⺎䤱⯆┖┭耭깴鈿╈凅縡⯌忂괐基㘍ⱶ⛮ꄆ榫◇槺熎⪴墼⺎删➢鲽

榟Ꝛն⺎╵㲋佭┉熨α⛮忂ⲁ⯘,㷯◇⾞少ゎ轧榟擻㏇║䈃┕僗侁蜷➢鲽忂碜姢䇖ⶍ냖氳

⛼榫㏇槺熎⪴墼╈✳榫⺎➢鲽脆㑉⛮榟Ꝛ忂碜⮇嫀䬠냖榟Ꝛ䓪耇秉ヤ翰⛮⿁顏ն鲹┼熨

⺭擻佭䄬㏜┕朆氳亍㑔鲿焔ⱶ擻ն 

企㏇䇗⫡┯鼨⺙⪝⼔䄖伺漶䤧⺎╵㲋յ颂䈞ニ璡⮜⪍▽⫡┯鼨վ焔塛㏇깵乢⽰ⲁ

擻깱姢╈✳榫氳擻顏տ岳ն䇗僖䄭▽վGB - 괐⿁╈⪶蕇僄㛻墧槴ꄈտ

㵨┘⫋䷅鰉焔塛蕇擻⹖⺭擻岳䇗僖仼颯䣮车ն鲹辑伺颂䈞ニ⽰⺎╵㲋㏰┘䐂

榫◇ⲁ擻⪴墼┦┘䈒㏇ⲁ擻䓪◲⿁╈压ն 

儗乄⹇縓վGB .- 映篯篲⽰㶿尔╈颂䈞ニ⽰⺎╵㲋墧槴ꄈ氳孾㲋 尔注荈隮-╏纭

顏隮嫏տ괐⿁㱧噪㎁㳄剝固䋧环▽㓹◇㹢孅LCMS-氳映缜╈颂䈞ニ⽰⺎╵㲋氳孾㲋亡嫏ն

院亡嫏䒍鵮յ牔㲋鴠⺭ⲁ擻䓪괐⿁╈颂䈞ニ⽰⺎╵㲋氳孾㲋ն 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

㹢孅飃냖䷞尔注荈隮┚└ꄆ㍌冓儼顏隮♙纭榫硍簊 LCMS-8045ն⛮鿥糌╙ LC-20ADXR×2

鰟尔嬇DGU-20A5R㏇篪聰妰儬SIL-20ACMP舅ⲁ鲽劫CTO-20AC刼峪畴

CBM-20A 硍簊䫝⯆LCMS-8045 └ꄆ㍌冓儼顏隮♙ LabSolutions Ver. 5.91 荈隮䄄⛼珇ն 

1.2 ⴔ區勵⟝ 

尔注荈隮兣♭ 

荈隮刼Shim-pack Velox C18100 mm×2.1 mm I.D., 1.8 μmSGLC, P/N: 227-32010-04 

孲ⲁ注A-0.1%榻ꁂ姢巖尔  B-光肖 

孲鵮0.3 mL/min 

刼峪40˳ 
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鲽劫ꄈ2 μL 

嬲聰亡䌋印䈲嬲聰B 注⮤㡏宆䈲╙ 20%休ꠑ爊䈌鈷辑 1ն 
辑 1. 印䈲嬲聰休ꠑ爊䈌 

Time(min) Module Command Value 

4.00 Pumps Pump B Conc. 60 

4.50 Pumps Pump B Conc. 95 

5.50 Pumps Pump B Conc. 95 

5.60 Pumps Pump B Conc. 20 

8.00 Controller Stop  

顏隮兣♭ 

⮇  冫  ♙   LCMS-8045 ⱶ懷嘗㐉峪䈲 300˳ 

熊   查   嶏 ESI+  DL   峪   䈲 250˳ 

꧋  妰 孲 鵮 3.0 L/min 熊 查 嶏 峪 䈲 400˳ 

ⱶ 懷 妰 孲 鵮 10.0 L/min 䣴  䬞  嘗  䌋 㛢⹛䈒沪孾(MRM) 

䇕 揳 妰 孲 鵮 10.0 L/min MRM  ⹇  丘 鈷辑 2 
辑 2. MRM ⹇丘 

䈌⺙ ⺭擻⺳燢 ⯥⛮熊查 ◲擻熊查 
Q1 Pre Bias 

(V) 
CE 

Q3 Pre Bias

V 

1 颂䈞ニ 288.20 
191.00* -13.0 -30.0 -19.0 

215.00 -14.0 -51.0 -20.0 

2 ◅葋䥽冷(⫂剝) 282.20 116.10 -12.0 -32.0 -11.0 

3 ⺎╵㲋 230.10 
159.80* -19.0 -37.0 -28.0 

213.00 -16.0 -23.0 -21.0 

4 ⺎╵㲋-D4⫂剝 234.10 216.90 -11.0 -26.0 -22.0 

*㲋ꄈ熊㯹㵒 
1.3 叻ⲥㅷ⿺霚 

剝固⿁沩ꁂ颂䈞ニCyproheptadine hydrochloride,C21H21N٬HClCAS⺙:969-33-5յ

沩ꁂ⺎╵㲋Clonidine hydrochloride,C9H10Cl3N3CAS⺙:4205-91-8⻡ꄈ㏰98.0%顔舅

╈压ꢚն沩ꁂ◅葋䥽冷Diphenylpyraline,C9H13NO٬HClCAS⺙:61-76-7յ沩ꁂ⺎╵㲋-D4

Clonidine-D4 hydrochlorideC9H6D4Cl3N3⻡ꄈ㏰98%顔舅TRC⪝ն 

陒⯘WondaSep C18 睖儕顔舅㹢孅㲓뀰免僗⪝SGLC㲝峪⟊柳ն 

光肖荈隮篒㲝峪⟊柳ն 

㲓뀰榫姢榺 Milli-Q Plus 姢困硍簊篺⸼熊查┚◅埠困⯆䐂ն 

榻ꁂ荈隮篒篚䈲 98 %㲝峪⟊柳ն 

1.4 呋ㅷ⿺叻ⲥ刼絁ꂁⵖ 

1.4.1 呋ㅷⵖ㢊 
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⹇縓վGB 31660.7˒2019 映篯篲⽰㶿尔╈颂䈞ニ⽰⺎╵㲋墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏

隮嫏տ剝固⯥㚲杼亡嫏陒乢 2 g固漶舘±20 mg◇ 50 mL 熊䑐留╈ⱶ 50 μL 岝⺭⫂

剝䄄⛼尔ⱶ C18 睖 0.5 g䨖蔷岝ⴇⱶ 1%榻ꁂ光肖 10 mL⩘⮇䨖蔷◇ 8000 r/min 熊䑐

5 min┕岳尔◇熊䑐留╈50˳姢宺姘妰䇕նⱶ孲ⲁ注⮤㡏奃❇巖尔 1.0 mL ✳巖鉯0.22 

μm 帱腑帱鲋尔注荈隮-╏纭顏隮♙孾㲋ն 

1.4.2 叻ⲥ刼絁ꂁⵖ 

1.4.2.1 剝固⤴㚷尔1 mg/mL 

沩ꁂ颂䈞ニյ沩ꁂ⺎╵㲋յ沩ꁂ◅葋䥽冷⽰沩ꁂ⺎╵㲋-D4 剝固⿁⺨篑 10 mg瞿㳢燢㲋

⮇⮷◇ 10 mL ꄈ椿╈榫榻ꁣ巖鉯淋燵ꄂ舘⯎䈲鿥⯆䡗宆䈲⮇⮷╙ 1 mg/mL 氳沩ꁂ颂䈞ニյ沩

ꁂ⺎╵㲋յ沩ꁂ◅葋䥽冷⽰沩ꁂ⺎╵㲋-D4 剝固顕㚷尔ն4˳┖⟊柳僗䷞僿 6 ╄僖ն 

1.4.2.2 岝⺭剝固䄄⛼尔10 μg/mL 

⮇⮷瞿㳢ꄈ沩ꁂ颂䈞ニ⽰沩ꁂ⺎╵㲋剝固顕㚷尔⺨ 1 mL◇ 100 mL ꄈ椿╈榫榻ꁣ巖鉯

淋燵ꄂ舘⯎䈲⯆䡗宆䈲╙ 10 μg/mL 氳沩ꁂ颂䈞ニ⽰沩ꁂ⺎╵㲋剝固䄄⛼尔ն4˳┖⟊柳僗䷞

僿 3 ╄僖ն 

1.4.2.3 岝⺭⫂剝╈ꠑ尔 

⮇⮷瞿㳢ꄈ沩ꁂ◅葋䥽冷⤴㚷尔 100 μLյ沩ꁂ⺎╵㲋-D4 ⤴㚷尔 1 mL◇ 100 mL ꄈ椿

╈榫榻ꁣ燵ꄂ舘⯎䈲鿥⯆䡗⻡沩ꁂ◅葋䥽冷 1 μg/mL ⽰沩ꁂ⺎╵㲋-D4 10 μg/mL 氳岝⺭⫂

剝╈ꠑ尔ն◇ 4˳┖⟊柳僗䷞僿 1 ╄僖ն 

1.4.2.4 岝⺭⫂剝䄄⛼尔 

瞿㳢ꄈ岝⺭⫂剝╈ꠑ尔 1 mL◇ 10 mL ꄈ椿╈榫光肖-0.1榻ꁂ巖尔燵ꄂ舘⯎䈲鿥⯆

䡗⻡沩ꁂ◅葋䥽冷 100 ng/mL ⽰沩ꁂ⺎╵㲋-D4 1 μg/mL 氳岝⺭⫂剝䄄⛼尔║榫朆鿥ն 

1.4.2.5 剝固傪篪⯆㚷 

瞿㳢ꄈ岝⺭剝固䄄⛼尔⽰岝⺭⫂剝䄄⛼尔鴠ꄈ榫光肖-0.1榻ꁂ巖尔燵ꄂ䡗颂䈞ニ⽰⺎

╵㲋宆䈲╙ 0.5յ1յ5յ10յ50 ⽰ 100 μg/L 硍⮜岝⺭剝固䄄⛼尔⪭╈⻡沩ꁂ◅葋䥽冷氳宆䈲

⽰沩ꁂ⺎╵㲋-D4 氳宆䈲⮇⮷╙ 5 μg/L ⽰ 50 μg/L║榫朆鿥ն 

 

2 絕卓雭雿 
2.1 叻ㅷ餘靶㕃♸蒀靶㕃 

㵒 100 μg/L 岝剝巖尔鲽车⮇冫ꃾ榫◲擻熊查䣴䬞嘗䌋漶阡颂䈞ニյ⺎╵㲋⹖⪭⫂剝氳潨

撴熊查㞝┖㎂  䢦炐ն㵒狝氫巖⯘⽰ . μg/L 岝剝巖尔⮇冫MRM 荈隮㎂㞝㎂ 2 䢦炐荈

隮⿏䈒냖狝氫巖⯘仰䇕䣼颂䈞ニ⽰⺎╵㲋㏇ . min ⫂㲓朆▽荂㞑⮇熊ն 
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颂䈞ニ-35V ◅葋䥽冷-25V 

  
⺎╵㲋-35V ⺎╵㲋 D4-35V 

㎂ 1. 颂䈞ニ⽰⺎╵㲋⹖注䈒⫂剝 MS2 顏隮㎂ 

 

 
 

25049 m/z

0.0

1.0

2.0

3.0

4.0

Inten.(x100,000)

190.9595.95

81.95

214.90

100 200 300m/z

0.0

2.5

5.0
Inten.(x100,000)

164.95

115.95

25049 m/z

0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

108.85

144.95

159.90

100.00 229.75
62.70

212.55

25049 m/z

0.0

2.5

Inten.(x1,000,000)

233.90

216.75

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 min

0.0

1.0

2.0

3.0

4.0

(x1,000)

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 min

0.0

2.5

5.0

7.5

(x10,000)

3

2

4

1 b 

a 

㎂ 2. 狝氫巖⯘aյ0.5 μg/L 岝剝b荈隮㎂ 1յ颂䈞ニ2յ◅葋䥽冷3յ⺎╵㲋4յ⺎╵㲋-D4 
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2.2 絁䚍Ⱒ禹⿺唬ⴀꣳծ㹁ꆀꣳ 

㵒硍⮜岝⺭剝固傪篪巖尔鲽车⮇冫删ꪫ燠奃╙篠㏿剝宆䈲奃╙嘦㏿剝鲽车篪䓪䦟⺭ն

篾冽㞝辑 3 䢦炐颂䈞ニ⹖⺎╵㲋㏇ 0.5-100 μg/L 葶㍴⫂篪䓪荂㞑篪䓪注⪩硍丘㏰0.995ն

删 0.5 μg/L 丘䩺╙❤䩺劯䩺⟔㉽奃 S/N=3յS/N=10 阞畀压LODյ㲋ꄈ(LOQ)压

⽰㲋ꄈ㏰⛦◇ 0.5 μg/kg㱮噪席餉剝固金姳ն 

  
颂䈞ニ ⺎╵㲋 

㎂ 3. 颂䈞ニ⽰⺎╵㲋剝固傪篪 

 

辑 3. 剝固傪篪յ压⹖㲋ꄈ 

╈乄⺳燢 篪䓪亡爊 注⪩硍丘 r 固漶䈲% 压(μg/kg) 㲋ꄈ(μg/kg) 

颂䈞ニ Y = (0.232364)X + (0.004906) 0.999 96.7-104.7 0.01 0.03 

⺎╵㲋 Y = (0.760552)X + (0.00230698) 0.997 90.4-108.2 0.12 0.36 

2.3 ꅾ㢕䚍罌㻋 

㵒 5 μg/L 氳剝固巖尔鳀簘⮇冫 6 埠阞畀⟊槴休ꠑ⽰㼉ꪫ燠氳 RSDն篾冽鈷辑 4颂䈞ニյ

⺎╵㲋氳⟊槴休ꠑ RSD< 0.2%㼉ꪫ燠氳 RSD< 4.1%ն♙牔㲋䓪荂㞑ն 
辑 4. ⟊槴休ꠑ⽰ꪫ燠 RSD 

䈌⺙ ╈乄⺳燢 ⟊槴休ꠑ RSD(%) ꪫ燠 RSD% 

1 颂䈞ニ 0.08 0.81 

2 ◅葋䥽冷(⫂剝) 0.10 0.75 

3 ⺎╵㲋 0.19 4.05 

4 ⺎╵㲋-D4(⫂剝) 0.12 1.17 

2.4 ⸈叻㔐佐桧罌㻋 

㏇狝氫映缜劫⿁┕鲽车⛦յ냖姢䇖1 μg/kgյ10 μg/kg氳ⱶ剝㍑䷅陒뀰夷╄宆䈲䇖车 3

埠ն篾冽鈷辑 5颂䈞ニ⹖⺎╵㲋䇖㏰㍑䷅曎㏇ ꠑRSD╯97.6%70.6 ㏰㵸◇ 5.6%ն 

  

0.0 5.0 10.0 15.0 浓浓浓
0.0

2.5

面面浓

0.0 0.5 1.0 1.5 浓浓浓
0.0

0.5

1.0

面面浓
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辑 5. 映缜ⱶ剝㍑䷅曎篾冽 

╈乄⺳燢 
⛦姢䇖1 μg/kg 냖姢䇖10 μg/kg 

ⱶ剝㍑䷅曎/% ꄆ㛄䓪/% ⱶ剝㍑䷅曎/% ꄆ㛄䓪/% 

颂䈞ニ 70.9 1.7 70.6 4.3 

⺎╵㲋 97.6 5.6 95.4 4.8 

2.5 㹊꣢呋ㅷ崵㹁 

 2 ♷映缜劫⿁⺨䇖车⯆㚷┼♷┕儬孾㲋┼♷劫⿁㏰儔压颂䈞ニ⽰⺎╵㲋㞝㎂ 4

䢦炐ն 

 
㎂ 4. 映缜劫⿁荈隮㎂ 

 

3 絕雿 
儗乄✳榫㹢孅飃냖䷞尔注荈隮-└ꄆ㍌冓儼顏隮♙ LCMS-8045⹇縓վGB 31660.7-2019 映

篯篲⽰㶿尔╈颂䈞ニ⽰⺎╵㲋墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ괐⿁㱧噪㎁㳄剝固䋧环▽

映缜╈颂䈞ニ⽰⺎╵㲋氳孾㲋亡嫏ն院亡嫏⺎❠注⪩车┯⹇縓ն 

  

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

(x1,000)

可可可3:  230.1000>213.0000(+) CE: -23.0
赛赛赛1:  288.2000>191.0000(+) CE: -30.0
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LCMS-8045 崵㹁暋㥗⚥宆孽螨㊋婎殆ꆀ 

䶰 銳儗乄䋧环▽┉熨✳榫㹢孅飃냖䷞尔注荈隮♙ LC-A ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭

榫孾㲋擧㝿╈姘姏虜ニ墧槴ꄈ氳亡嫏ն篾冽辑伺院亡嫏㏇  min ⫂㱮䡗㵒姘姏虜ニ氳压孾ն

姘姏虜ニ㏇  ng/mL ~ ng/mL 宆䈲葶㍴⫂篪䓪荂㞑劆固傪篪篪䓪注⪩硍丘 r ㏇ . 删

┕┦瞿㳢䈲⽰㍑䷅曎㲓뀰篾冽荂㞑ն塝亡嫏愓䷨䈲냖⮇冫休ꠑ湿篾冽固漶┦䳩⛼甏

⺎榫◇擧㝿╈姘姏虜ニ墧槴ꄈ氳䒍鵮压孾ն 

Ⱒꝶ霒└ꄆ㍌冓儼顏隮  擧㝿  姘姏虜ニ 

 

姘姏虜ニ(isometamidium, ISM)佭泘⯥㎁⫂㛚䈒榫僄䇯嫚氳媪橚谺䚊刌氳蕇擻╯┉ն榺

◇姘姏虜ニ⺎僗䷞䤱⯆谺篱⫂氳 RNA ⽰ DNA 纺⺭ꀼ孨䓪䇕䣼谺劭ꁂ氳⺭䡗䅻逈榫

◇擧紀璡ⲁ擻㳞榟谺檫氳것ꡕ⽰媪橚ն㏇⪴墼鲋爊╈榺◇㵒媪橚榫ꄈյ✳榫埠丘⽰⚔蕇僿阡

陃┘餉䡝䒭鈼㳋佄㵗舚姘姏虜ニ蕇擻㏇ⲁ擻⺎괐䓪┖崅◲⿁╈墧槴鲽縡꣮浔괐擻ꛔ鲽⪍☕

⛮㵒⪝⚜氳⢹䉔鵲䡗弍㏇㣛羈ն鲤䇗全괐⿁㱧噪ꠋ겗䌖颯▽噪炙⚢氳䇯嫚⪩嫱縡⪶蕇墧

槴ꠋ겗佭䏆⿏ⲁ擻嶏괐⿁㱧噪氳╚金㍕碜╯┉ն䡘㎁վGB ˒ 괐⿁㱧噪㎁㳄剝固 괐

⿁╈⪶蕇僄㛻墧槴ꄈտ鈺㲋擧缜⽰擧㝿╈姘姏虜ニ氳僄㛻墧槴ꄈ⡬╙  μg/kgն 

泘⯥㎁⫂㛚⪩◇姘姏虜ニ墧槴压孾氳䥊鷺鰏㵽╚金孾㲋亡嫏僗냖䷞尔注荈隮嫏(HPLC)

⽰냖䷞尔注荈隮-╏纭顏隮嫏(LC-MS/MS)璡ն⪭╈LC-MS/MS 嫏僗䏭냖氳鴲䦫䓪⽰愓䷨䈲

鴠⺭◇㛄儷㓹⛮╈氳櫋ꄈ擻顏⮇冫┦固漶䈲냖ն儗乄⹇拨㎁㳄剝固压孾亡嫏 GB .˒

վ괐⿁㱧噪㎁㳄剝固 擧⺎괐䓪篯篲⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳孾㲋տꃾ榫光肖⽰榻ꁂꛋ

-榻ꁣ巖尔䬠塜䄕戇聰耏✳榫㹢孅飃냖䷞尔注荈隮┚ LCMS- 顏隮♙纭榫硍簊㵒擧㝿

╈姘姏虜ニ墧槴ꄈ鲽车孾㲋ն院亡嫏愓䷨䈲냖⮇冫休ꠑ湿篾冽固漶⺎榫◇擧㝿╈姘姏虜

ニ墧槴ꄈ氳䒍鵮孾㲋ն 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

儗㲓뀰✳榫飃냖䷞尔注荈隮♙ LC-A ┚└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫硍簊ն⛮鿥

糌╙ LC-AD× 鰟尔嬇DGU-A ㏇篪聰妰儬SIL-AC 舅ⲁ鲽劫CTO-AC 刼峪畴 

CBM-A 硍簊䫝⯆LCMS- └ꄆ㍌冓儼顏隮♙LabSolutions Ver. . 荈隮䄄⛼珇ն

1.2 ⴔ區勵⟝ 

尔注兣♭

荈隮刼SHIMADZU Shim-pack GISS-HP C mm×. mm I.D., . μmP/N227-

- 
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孲ⲁ注A 注-0.1%榻ꁂ姢巖尔B 注-0.1%榻ꁂ光肖巖尔 

孲  鵮0.50 mL/min 

鲽劫⛮燠1 μL 

嬲聰亡䌋印䈲嬲聰⮤㡏宆䈲╙ B 注 %休ꠑ爊䈌鈷辑 ն 

辑 . 印䈲嬲聰爊䈌 

Time Module Command Value 

3.00 Pumps Pump B Conc. 90 

3.50  Pumps Pump B Conc. 90 

3.60 Pumps Pump B Conc. 20 

4.00  Controller Stop   

 

顏隮兣♭ 

熊查嶏         ESI塜熊查嘗䌋 

熊查嶏䫙榾始 . kV 

꧋妰         姘妰 . L/min 

䇕揳妰         姘妰  L/min 

ⱶ懷妰         狝妰  L/min 

澛䲖妰         姑妰 

聰巖⯘留峪䈲   ˳  

ⱶ懷嘗㐉峪䈲   ˳  

䫙峪䈲       ˳  

䣴䬞嘗䌋       㛢⹛䈒沪孾(MRM) 

MRM ⹇丘      鈷辑  

뀟槴休ꠑ        ms

辑 . MRM ⹇丘 

⺭擻⺳燢 CAS No. 沪孾熊查㵒 
 Q1 pre

V 
CE  Q3 PreV 

姘姏虜ニ -- 
460.2>298.1* - - - 

460.2>313.1 - - - 

嫱*辑炐㲋ꄈ熊查㵒 

1.3 呋ㅷ㢅椚倰岁 

⹇縓 GB .˒վ괐⿁㱧噪㎁㳄剝固 擧⺎괐䓪篯篲⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳孾

㲋 尔注荈隮-╏纭顏隮嫏տն 

1.4 㛇餘叻ⲥ很巊涸ꂁⵖ 

瞿㳢ꄈ  µg/mL 姘姏虜ニ剝固䄄⛼巖尔鴠ꄈ◇篺䬠蠕䇕⺵氳狝氫擧㝿劫⿁墧⛸擻

╈榫鴠ꄈ %榻ꁣ巖尔巖鉯淋燵ꄂ舘 . mL✳姘姏虜ニ宆䈲╙ յյյյյ

 ng/mL帱鲋⯆䡗硍⮜㓹顏ⵯ鿥剝固䄄⛼巖尔❠尔注荈隮-╏纭顏隮♙孾㲋ն删㲋ꄈ熊

查㼉ꪫ燠╙篠㏿剝㵒䈒氳剝固巖尔宆䈲╙嘦㏿剝簃⯆剝固傪篪ն 

 

2 絕卓♸雭雿 
2.1 叻ⲥ呋ㅷ涸 MRM 蒀靶㕃 
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㎂ . 姘姏虜ニ㓹顏ⵯ鿥剝固劫⿁氳 MRM 荈隮㎂( ng/mL) 

2.2 叻ⲥ刼絁♸唬ⴀꣳ 

㵨┘⺱宆䈲氳姘姏虜ニ㓹顏ⵯ鿥剝固䄄⛼尔䧝 . ╈氳⮇冫兣♭鲽车孾㲋✳榫㛚剝嫏

㲋ꄈն删宆䈲╙嘦㏿剝㼉ꪫ燠╙篠㏿剝簃⯆劆固傪篪㞝㎂  䢦炐ն䢦䐂劆固傪篪篪䓪⪩硍

荂㞑篪䓪亡爊⹖注⪩硍丘鈷辑 ն 

 
㎂ . 姘姏虜ニ劆固傪篪 

辑 3. 剝固傪篪┚压⟔䕜 

⺭擻 劆固傪篪 r 
篪䓪葶㍴

(ng/mL) 
固漶䈲 

㲋ꄈ

(μg/kg) 

压

(μg/kg) 

姘姏虜ニ Y = (1320.94)X 0.9998 20~1000 90.2-102.5% 8 2.5 

2.3 礵㺙䏞㹊낉 

㵒  ng/mLյ ng/mL ⽰  ng/mL ┘⺱宆䈲氳姘姏虜ニ㓹顏剝固䄄⛼尔鳀簘孾㲋 

埠縓㴕♙氳瞿㳢䈲⟊槴休ꠑ⽰㼉ꪫ燠氳ꄆ㛄䓪篾冽㞝辑  䢦炐ն篾冽侁炐┘⺱宆䈲劫

⿁╈姘姏虜ニ⟊槴休ꠑ⽰㼉ꪫ燠氳注㵒剝固⢏䄑⮇⮷㏇ .% ~ .%⽰ .% ~ .%╯ꠑ

♙瞿㳢䈲荂㞑ն 
辑 . ⟊槴休ꠑ⽰㼉ꪫ燠ꄆ㛄䓪篾冽(n=) 

Conc.( ng/mL) RSD (R.T.) RSD(Area 

50 0.37 0.80  

100 0.24 1.03  

200 0.39  0.92  

 

1.13e4Q 460.20>298.10 (+)

RT (min)

0 1 2 3

0.00

%

100.00

3.15e3R1 460.20>313.10 (+)

RT (min)

0 1 2 3

0.00

%

100.00

Conc. (ng/mL)

0 200 400 600 800 1000

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

氮氨菲啶
y = 1320.941x + 0.0000000
R² = 0.9996125    R = 0.9998062

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Force Through)
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2.4 㔐佐桧㹊낉 

燢狝氫擧㝿劫⿁ⱶ⪍㵽ꄈ姘姏虜ニ剝固巖尔✳ⱶ剝宆䈲⮇⮷╙  µg/kg µg/kg

⽰  µg/kgն䧝拨 . 劫⿁⯥㚲杼亡嫏䬠困⺵孾㲋姘姏虜ニ氳ⱶ剝㍑䷅曎ն狝氫擧㝿劫

⿁ MRM 荈隮㎂㞝  䢦炐 µg/kg ⱶ剝劫⿁ MRM 荈隮㎂㞝  䢦炐ⱶ剝㍑䷅曎篾冽鈷辑 ն

榺篾冽⺎湳院亡嫏愓䷨䈲냖固漶曎㞑⺎删席餉㎁㳄剝固压孾亡嫏 GB .˒վ괐

⿁㱧噪㎁㳄剝固 擧⺎괐䓪篯篲⹖擧㝿╈姘姏虜ニ墧槴ꄈ氳孾㲋 尔注荈隮-╏纭顏隮嫏տ压孾金

姳ն 

                
㎂ . 狝氫擧㝿劫⿁ MRM ㎂隮             ㎂ . 姘姏虜ニ氳ⱶ剝劫⿁ MRM ㎂隮( µg/kg) 

辑 . 姘姏虜ニ氳ⱶ剝㍑䷅曎篾冽(n=) 

⺳燢 ⱶ剝姢䇖(µg/kg ) 䇖㏰㍑䷅曎% 

姘姏虜ニ 

10 103.4 

40 91.4 

80 88.2 

 

 

3絕雿 
ꃾ榫 LC-MS/MS 嫏孾㲋擧㝿╈姘姏虜ニ墧槴ꄈ僗㲋䓪㲋ꄈ篾冽固漶յ愓䷨䈲냖氳⚝憠

㏇괐⿁㱧噪压孾겅㓊䐂⮽▽飉全飉㛢氳䈒榫ն儗溿狓䋧环▽┉熨✳榫㹢孅飃냖䷞尔注荈隮 LC-

A ⽰└ꄆ㍌冓儼顏隮♙ LCMS- 纭榫孾㲋擧㝿╈姘姏虜ニ墧槴ꄈ氳亡嫏ն院亡嫏✳榫

Shim-pack GISS C 荈隮刼㏇ min ⫂㱮䡗㵒姘姏虜ニ氳压孾ն姘姏虜ニ㏇  ng/mL~ 

ng/mL 宆䈲葶㍴⫂篪䓪荂㞑劆固傪篪篪䓪注⪩硍丘 r ㏇ . 删┕┦瞿㳢䈲⽰㍑䷅曎㲓뀰

篾冽荂㞑ն院亡嫏愓䷨䈲냖⮇冫休ꠑ湿篾冽固漶┦䳩⛼甏⺎榫◇擧㝿╈姘姏虜ニ氳

䒍鵮⮇冫ն  

9.30e1Q 460.20>298.10 (+)

RT (min)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

0.0e0

1.0e3

1.54e4Q 460.20>298.10 (+)

RT (min)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

0.0e0

1.0e4
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Nexera LC-40 崵㹁뚃聘絆絉⚥⛩孻ꃀ腂薅歌ꂾ涸婎殆ꆀ 

䶰 銳儗乄䋧环▽냖䷞尔注荈隮嫏孾㲋뙥缜篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳亡嫏ն劫⿁⹇拨㎁

剝վGB .-տ╈氳⯥㚲杼亡䌋⮇⮷鲽车䬠յ困抆⺵鲽车┕儬⮇冫ն光姍ꀬ翿

葋榻ꀪ㏇ .- µg/mL 宆䈲葶㍴⫂僗鰏㞑氳篪䓪⪩硍篪䓪注⪩硍丘 r.压╙

 µg/kg㲋ꄈ╙  µg/kgնⱶ剝㍑䷅㲓뀰㍑䷅曎㏇ .-.%╯ꠑ鳀簘  埠鲽劫⟊槴休

ꠑ RSD%╙ .-.%յ㼉ꪫ燠 RSD%╙ .-.%硍簊瞿㳢䈲荂㞑ն 

Ⱒꝶ霒냖䷞尔注荈隮嫏 光姍ꀬ翿葋榻ꀪ 뙥缜篯篲 

 

光姍ꀬ翿葋榻ꀪ⛼╙䤻杷谺蕇氳㘍䷞⯘⺎僗䷞䤱⯆뙥䪷䚊刌氳䄉㑔荛紇繰杷谺ⷎն⛙

鲋ꄈ氳蕇擻✳榫⺎耇⚢㏇ⲁ擻⛮⫂帪槴䡝蠸燠☕괐榫ⲁ擻篯篲⺵꣮╯鲽⪍☕⛮硍簊┽ꄆ

㲺☕⛮⢹䉔ն 

2020䇗4僖1⺙䋯㡏վGB 31660.9-2019 㳄熎⺎괐䓪篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳孾㲋 

냖䷞尔注荈隮嫏տ剝固䋯㡏㲓亨院剝固╈┽劲鈺㲋▽光姍ꀬ翿葋榻ꀪ㏇㳄熎缠缜篯篲╈氳压

孾╙20 µg/kg㲋ꄈ╙50 µg/kg㏇缿耫⽰羅耫篯篲╈氳压孾╙50 µg/kg㲋ꄈ╙100 

µg/kgն儗㲓뀰⹇拨剝固╈氳㲓뀰兣♭✳榫㹢孅Nexera LC-40飃냖䷞尔注荈隮♙㵒뙥缜篯篲╈

光姍ꀬ翿葋榻ꀪ墧槴ꄈ鲽车孾㲋篾冽辑伺院亡嫏压孾愓䷨䈲냖ꄆ㛄䓪㞑⺎删席餉剝固

╈氳压孾金姳ն 

 

1 㹊낉鿈ⴔ 
1.1 ⟉㐼 

儗㲓뀰ꃾ榫㹢孅 Nexera LC- 尔注荈隮♙ⴎ䦮 CBM-Lite 硍簊䫝⯆ LC-B X 鰟鴝嬇

SIL-C X 舅ⲁ鲽劫CTO-S 刼峪畴SPD- 压孾LabSolutions Ver. . 荈隮䄄⛼

珇ն 

1.2 ⴔ區勵⟝ 

荈隮刼Shim-pack GIST C ( mm x . 

mm I.D.,  μmP/N:-- 

孲ⲁ注A姢 B光肖 

孲鵮 mL/min 

刼峪˳ 

压孾嫧Ꝛ nm 

鲽劫⛮燠 μL 

嬲聰亡䌋璡䈲嬲聰AB= 

1.3 叻ⲥㅷ♸霚 

剝固⿁顔◇㛿孅ꡦ㶂㖍熭䤗僗⪝◇-˳⫼畴⟊柳㚷榫ն 

陒⯘漂ꁂꜗ㍾注蚃刼 g /  mL顔◇┕宿㱧隮ն 

光肖荈隮篒㲝峪⟊柳ն 
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㲓뀰榫姢榺 Milli-Q Plus 姢困硍簊篺⸼熊查┚◅埠困⯆䐂ն 

1.4 呋ㅷ㢅椚 
䬠燢 g뙥缜篯篲◇ mL熊䑐留╈❤埠ⱶ⪍ mL光肖յ g仰姢漰ꁂꙶյ

 mL塜䄕戇沲┕熊䑐留沲寿仄岝ⴇ minꧠ蔷 minն r/min┖熊䑐 minն

┖㷄光肖◇熊䑐留╈婡尰╈⫋ⱶ⪍光肖 mLꄆ亍䬠┉埠⺭淋┼埠光肖䬠尔˳

仄鯸蠕舘鲤䇕նⱶ⪍塜䄕戇-┮ꀨ: mL✳⪭巖鉯飃技 s䯺ⴇ⺵鯸燰舘 mL熊

䑐留 r/min熊䑐 min┕岳尔㚷榫ն 

困漂ꁂꜗ㍾注蚃刼榫 mL榻ꁣ것嬲┕岳尔 mL鲋刼 mL塜䄕戇层嬲抆

⺵榫 mL榻ꁣ嬲聰䷅嬲聰尔宆籔舘 mL鲋. μm䐭㯿帱腑⺵┕儬⮇冫ն  

2 絕卓♸雭雿 
2.1 叻ⲥㅷ很巊蒀靶㕃ㄤ叻ⲥ刼絁 

瞿㳢ꄈ光姍ꀬ翿葋榻ꀪ剝固⿁鴠ꄈ榫榻ꁣ燵ꄂ䡗宆䈲╙.յ.յ.յ.յյ

.յ µg/mL┍╄宆䈲氳剝固巖尔䧝.╈氳⮇冫兣♭鲽车孾㲋光姍ꀬ翿葋榻ꀪ剝固⿁

巖尔荈隮㎂㞝㎂䢦炐ն 

 

㎂ . 剝固⿁巖尔荈隮㎂. µg/mL 

删宆䈲╙嘦㏿剝㼉ꪫ燠╙篠㏿剝ꃾ榫㛚剝嫏䋧环剝固傪篪篾冽㞝㎂䢦炐ն䢦䐂

傪篪篪䓪⪩硍荂㞑篪䓪亡爊յ篪䓪葶㍴յ注⪩硍丘⽰压鈷辑ն 

0.0 2.5 5.0 7.5 10.0 min

-0.75

-0.50

-0.25

0.00

0.25

0.50

0.75

1.00

mV

检检检A Ch1 270nm 

乙
乙
乙
乙
乙
乙
乙
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㎂ . 光姍ꀬ翿葋榻ꀪ剝固⿁劆固傪篪 

 

辑 1. 劆固傪篪⹇丘 

╈乄⺳燢 剝固傪篪 注⪩硍丘 r 
篪䓪葶㍴

(µg/mL) 

压

(µg/kg) 

㲋ꄈ

(µg/kg) 

光姍ꀬ翿葋榻ꀪ Y = 40013.7X ˑ 485.487 0.9998 0.05-5 10 20 

 

2.2 礵㺙䏞㹊낉 

䧝拨.⮇冫兣♭孾㲋鴲䦫宆䈲╙.յ.⽰. µg/mL氳剝固⿁巖尔⮇⮷鳀簘鲽劫孾

㲋埠ꄆ㛄䓪荈隮㎂㞝㎂䢦炐ն光姍ꀬ翿葋榻ꀪ氳⟊槴休ꠑRSD%╙.-.%㼉ꪫ

燠RSD%╙.-.%篾冽鈷辑ն瞿㳢䈲㲓뀰篾冽辑伺Nexera LC-飃냖䷞尔注荈隮

♙僗荂㞑氳瞿㳢䈲ն 

 

㎂ . 剝固⿁巖尔  Ꙟꄆ㛄䓪荈隮㎂宆䈲 . µg/mL 

辑 .  光姍ꀬ翿葋榻ꀪ⟊槴休ꠑ⽰㼉ꪫ燠ꄆ㛄䓪篾冽n= 

⺳燢 
RSD%0.1 µg/mL RSD%0.5 µg/mL RSD%2.5 µg/mL 

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

光姍ꀬ翿葋榻ꀪ 0.029 0.614 0.026 0.311 0.016 0.012 

 

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

-0.25

0.00

0.25

0.50

0.75

1.00
uV(x1,000)

数数 检检检6:0.1_006.lcd A Ch1:270nm
数数 检检检5:0.1_005.lcd A Ch1:270nm
数数 检检检4:0.1_004.lcd A Ch1:270nm
数数 检检检3:0.1_003.lcd A Ch1:270nm
数数 检检检2:0.1_002.lcd A Ch1:270nm
数数 检检检1:0.1_001.lcd A Ch1:270nm

0.00 0.25 浓浓
0.0

2.0
面面(x10,000)

0.0 1.0 2.0 3.0 4.0 浓浓
0.0

0.5

1.0

1.5

2.0

面面(x100,000)
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2.3 㔐佐桧霚낉 

燢狝氫뙥缜劫⿁ⱶ⪍┉㲋ꄈ光姍ꀬ翿葋榻ꀪ剝固⿁✳ⱶ剝宆䈲╙ յյ 

µg/kg䧝拨 .╈䢦鳮⯥㚲杼亡䌋㚲杼ⱶ剝劫⿁抆⺵䧝 . ╈兣♭鲽车孾陒阞畀䇖㏰㍑

䷅曎ն狝氫뙥缜劫⿁荈隮㎂鈷㎂ 狝氫㓹顏╈儔压光姍ꀬ翿葋榻ꀪն500 µg/kg ⱶ剝劫

⿁氳㍑䷅荈隮㎂鈷㎂ ⺨ⱶ姢䇖氳䇖㏰㍑䷅曎㏇ .-.%╯ꠑ席餉院剝固╈鈺㲋氳

缠缜篯篲╈ - µg/kg ⱶ姢䇖氳㍑䷅曎╙ .%-%篾冽陣鈷辑 ն 

  
㎂ . 狝氫劫⿁荈隮㎂ ㎂ . ⱶ剝劫⿁荈隮㎂ⱶ剝ꄈ 00 µg/kg 

辑 . ⱶ剝㍑䷅曎n= 

⺳燢 ⱶ剝姢䇖(µg/kg ) ㍑䷅曎% 

光姍ꀬ翿葋榻ꀪ 

100 82.3 

500 84.5 

1000 85.6 

 

3 絕雿 
儗乄ꃾ榫㹢孅 Nexera LC- 飃냖䷞尔注荈隮硍簊⹇縓վGB .- 㳄熎⺎괐

䓪篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳孾㲋 냖䷞尔注荈隮嫏տ╈鈺㲋氳压孾亡嫏䋧环▽┉熨

孾㲋뙥缜篯篲╈光姍ꀬ翿葋榻ꀪ墧槴ꄈ氳亡嫏ն院亡嫏压孾愓䷨䈲냖ꄆ㛄䓪㞑光姍ꀬ翿

葋榻ꀪ㏇ .- µg/mL 宆䈲葶㍴⫂僗鰏㞑氳篪䓪⪩硍篪䓪注⪩硍丘 r.压

╙  µg/kg㲋ꄈ╙  µg/kgնⱶ剝㍑䷅㲓뀰㍑䷅曎㏇ .-.%╯ꠑ鳀簘  埠鲽劫

⟊槴休ꠑ RSD%╙ .-.%յ㼉ꪫ燠 RSD%╙ .-.%硍簊瞿㳢䈲荂㞑ն㲓뀰

辑伺院亡嫏㱮噪席餉剝固╈氳⺨걸鈺㲋⺎榫◇뙥缜篯篲╈光姍ꀬ翿葋榻ꀪ氳压孾ն 

0.0 2.5 5.0 7.5 10.0 min

0

1

2

3

4

mV

检检检A Ch1 270nm 

0.0 2.5 5.0 7.5 10.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

mV

检检检A Ch1 270nm 

乙
乙
乙
乙
乙
乙
乙




