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1.1 2025 䎃晜շ⚥㕂蚋Ⱙո涸⡤禹♸呥卹」ꬠ 
շ务㕂蚋Ⱙո歋㕂㹻蚋Ⱙ㨼プ吐綘ⵖ僽务㕂蚋ㅷ叻ⲥ涸勉㪭俒柄կ2025 䎃晜շ务㕂蚋Ⱙո僽䒊㕂⟄

勻涸痦 12 晜蚋Ⱙ溶✵ 2025 䎃 3 剢 1 傈姻䒭封遤㼜✵ 2025 䎃 10 剢 1 傈姻䒭゗欽կ 
2025 䎃晜շ务㕂蚋ⰩոⰟ㔋鿈կ♧鿈佐鲿务蚋✳鿈佐鲿⻊㷖蚋ㅷ♲鿈佐鲿欰暟ⵖㅷ⿺湱Ⱒ鸑欽䪮

助銳宠ㄤ䭷㼋⾲太㔋鿈佐鲿鸑欽䪮助銳宠ծ䭷㼋⾲太ㄤ蚋欽鳇俱կ♸⵸晜湱嫱2025 䎃晜շ务㕂蚋Ⱙո
㖈⡤禹ㄤ呥卹♳鵳遤✫Ⰼ倰⡙涸ꬠ倝鵯❈」ꬠ㼆✵䲿⼮蚋ㅷ叻ⲥ涸猰㷖䚍ծ禹絡䚍ծ㸝Ⰼ䚍⟄⿺錞薴䚍剣
满ꅾ銳䠑⛐割➑⚹Ⱆ⠍欽蚋㸝Ⰼ瘰暖✫㗏㹊꣈絁鵮⚹⼕蚋❡⚌涸넞餘ꆀ封㾝岤Ⰶ✫䔂⸢⸓⸂կ 

⚺銳」ꬠⰻ㺂⺫䭍 

 
 
 

˖ 倝晜蚋Ⱙ䵨䒊✫刿Ⰼ꬗ծ禹絡涸蚋ㅷ叻ⲥ⡤禹銻渷⼕蚋Ⰼ곭㚖կ务蚋곭㚖倝㟞叻ⲥ馄
100 ⚡⥝雧馄 500 ⚡➢蚋勞彂㣢ⵌ䧭蚋Ⰼ倰⡙模㊤餘ꆀ叻ⲥ⚚呔䪾䱽ⱚ蚋婎殆瘝
剣㹲暟餘ⵖ㹁✫嗃暟欰Ɤ靈蒜⵫唬崵倰岁կ⻊㷖蚋ㅷ倝㟞紨 100 ⚡䌢欽ㅷ猫䔂⻊⟬
ⵖ蚋♧荝䚍霉⟟烁唾♸⾲灇蚋餘ꆀ毫佪♧荝կ欰暟ⵖㅷ絈⻊餘ꆀ䱽ⵖ銳宠䲿⼮㸝Ⰼ
䚍կ
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2025 䎃晜շ务㕂蚋Ⱙո㟞⥝雧侮⡤䞔ⲃ[1] 

碫ⵆ 
2020 蚋Ⱙ 
佐鲿䚪侨 

2025 䎃晜շ务㕂蚋Ⱙո 

佐鲿ㅷ猫侨 倝㟞 ⥝雧 割ⱄ佐鲿 

䚪雦 5911 6385329* 159 1101 34 
务蚋 2711 3069329 28 420 19 
⻊蚋 2712 2776 66 483 2鲮㔋鿈 

欰暟ⵖㅷ 153 153 13 62 13 
鸑太 36042** 386 6913*** 13331*** / 

䭷㼋⾲太 42 72 335*** 17 3 
蚋欽鳇俱 335 387 52 136 / 

岤*շ务㕂蚋Ⱙո2020 䎃晜♧鿈务蚋껏晙侨ꆀ唙锐た涸」⻊; 
**蚋Ⱙ佐鲿䭷㼋⾲太➢鸑欽䪮助銳宠务ⴔ⴩; 
***欰暟ⵖㅷ佐鲿湱䎾涸鸑太ㄤ䭷㼋⾲太կ 

 

 

⿬罌俒柄 
[1]峿㼭吲,㸢㸺⼶,끩⿽䧭,Ⱎ㤃,莞輑.2025 䎃晜շ务㕂蚋Ⱙոⵖ⥝雧䞔ⲃ嚋鶣[J].务㕂蚋ㅷ叻ⲥ,2025,26(1):1-
10 
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1.2 2025 䎃晜շ⚥㕂蚋Ⱙո唬崵䪮助♸倰岁ꬠ倝 
2025 䎃晜շ务㕂蚋Ⱙո㖈唬崵䪮助♸倰岁♳絩絯鵳遤满騗馊䒭封㾝➢吗絡⻊㷖倰䒭ぢ⯕靶倰䒭鲮」

➢䌢錞唬崵鵄ぢ刿䘯鸟ծ刿⾝併刿ⲥ烁涸唬崵匧㣐䲿⼮✫蚋ㅷ餘ꆀ䱽ⵖ涸宐䎂կ 
2025 䎃晜շ务㕂蚋Ⱙո务勇餘⯋稇唬崵錞㹁务涸灹渮唬叅岁倝㟞⾲㶩蚃⯕⯕靶岁կ湱嫱吗絡⻊㷖岁

⾲㶩蚃⯕⯕靶岁⾝併䏞刿넞ծ腊㹊梡㹁ꆀ唬崵⚂〳鍒Ɀ吗絡倰岁务♲孻⻊✳灹霚蚋ⶢ嫫⚂割僒餝✈涸꡼
곿կず傞㖈蚋⺫勞务ꆄ㾩⯋稇ꆄ㾩猌㶩崵㹁倰꬗ꅷ欽歏䠭羒ざ瘝猌㶩⡤餘靶岁ICP-MSծ歏䠭羒ざ瘝
猌㶩⡤⾲㶩封㼘⯕靶岁ICP-OESծ⾲㶩エ佐ⴔ⯕⯕䏞岁瘝⯕靶岁》去䧴邉埋吗絡⻊㷖唬崵倰岁䲿넞
唬崵涸ⲥ烁䚍ㄤⰌ꬗䚍կ 

2025 䎃晜շ务㕂蚋Ⱙո务餘靶唬崵䪮助涸䎾欽⛲䖤ⵌ㢴倰⡙涸儑衼䬪㾝կ㖈蚋ㅷ䧭ⴔⴔ區倰꬗넞
ⴔ鳹餘靶⳪⦶Ⱖ礵烁涸餘ꆀ侨崵㹁腊⸂腊㢿㼆撑勇蚋ㅷ务涸㢴猫䧭ⴔ鵳遤ⲥ烁ꊹ㹁ㄤ㹁ꆀⴔ區կ嫱㥵㖈
务蚋撑倰ⵖ⵫唬崵务〳ず傞鍒區ⴀ㢴猫崞䚍䧭ⴔ⸔⸂㼆蚋ㅷ餘ꆀ涸Ⰼ꬗䪾䱽կ勇餘唬崵♳餘靶䪮助涸
넞⾝併䏞⠏⸷䖤⟄埋ⴔ封䮦腊礵ⲥ唬崵ⴀ蚋ㅷ务汚ꆀ勇餘ㆭ䙲僽ゎꆀ匧䗎涸麰吗嫫䚍勇餘⛲偽䨾鹲䕎
鵯㼆✵唾ꥻ蚋ㅷ㸝Ⰼ䚍䠑⛐ꅾ㣐կ欰暟ⵖㅷⴔ區곭㚖餘靶唬崵䪮助⛲㣐儑魧䩛կ㖈䫒⡤蚋暟餘ꆀⴔ區务
鸑鵂餘靶腊㢿㼆䫒⡤涸孽㛇ꃑ䎸⴩ծ祪㛇⻊⥝껑瘝鵳遤帿Ⰶⴔ區➢罜剣佪港䱽欰暟ⵖㅷ涸餘ꆀ♧荝䚍ㄤ
珘㹁䚍烁唾欰暟ⵖㅷ涸剣佪䚍ㄤ㸝Ⰼ䚍կ 

2025 䎃晜շ务㕂蚋Ⱙո务倝㟞շ⻊㷖䧭⫸䭷㼋⾲太ո⟄⿺շ餘靶岁ո务涸餘靶䧭⫸岁կ⻊㷖䧭⫸䪮
助僽⯕靶䪮助ㄤ䧭⫸䪮助涸絕ざ腊絾ざ⯕靶岁涸㹁䚍ꊹⵆ⡲欽ㄤ䧭⫸岁涸瑟ꢂⴔ鳹⸂կ餘靶䧭⫸太腊㖈
絆絉ծ絈脅欨荛❇絈脅宐䎂♳㹊梡㢴䧭ⴔⴔ䋒涸〳錠⻊鍒Ɀ✫吗絡餘靶䪮助偽岁蜦》瑟ꢂⴔ䋒⥌䜂涸㽷
ꣳկ㸐⟌涸倝㟞⢪蚋Ⱙ涸唬崵䪮助➢⽀紱涸䧭ⴔⴔ區䬪㾝ⵌ䧭ⴔ♸瑟ꢂⴔ䋒涸絾ざⴔ區僽㼆吗絡ⴔ區䪮
助涸ꅾ㣐ꬠ倝♸模㊤կ 

➢⟄♳封㾝勻溏2025 䎃晜շ务㕂蚋Ⱙո㹊梡✫唬崵䪮助♸倰岁➢㹁䚍ⵌ㹁ꆀծ➢⽀♧ⵌ㢴⯋ծ➢䎂
꬗ⵌ瑟ꢂ涸ⴔ區锐䙁涸ꬠ倝剣⸔✵㝕鸣刿Ⰼ꬗涸蚋ㅷ餘ꆀ霉⠮䔂⻊蚋ㅷ㸝Ⰼ唾ꥻկ 
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1.3 2025 䎃晜շ⚥㕂蚋Ⱙոꅾ銳㟞⥝雧鸑ⴭ⿺䭷㼋⾲ⴭ고湡 
 

 
  



中  药

02
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2.1 ⚥蚋勞犜ꣳ欽ⱚ蚋婎殆唬崵 
2.1.1 ⚥蚋勞犜ꣳ欽ⱚ蚋婎殆唬崵鸑ⴭ⥝雧」⻊⿺䎾㼆 
 鸑ⴭ」⻊ 

2020 䎃晜շ务㕂蚋Ⱙո㔋鿈շ0212 蚋勞ㄤ껏晙唬㹁鸑太ո껷妃⸈Ⰶ犜欽ⱚ蚋幡⽀⤛鵳✫务蚋遤⚌ⱚ
婎唬崵⡤禹涸封㾝㡫㣐կ⚹✫鵳♧姿䲿넞务蚋勞涸㸝Ⰼ䚍ㄤ剣佪䚍2025 䎃晜շ务㕂蚋Ⱙո㼆㸝Ⰼ䚍ㄤ剣
佪䚍䲿ⴀ✫刿⚹⚚蕘涸銳宠封䋒✫շ0212 蚋勞ㄤ껏晙唬㹁鸑太ոㄤշ2341 ⱚ蚋婎殆ꆀ崵㹁岁ոկ 

鸑太 2341 务唾殆✫ 2020 䎃晜蚋Ⱙ务⾲剣涸Ⱒ✵剣纸守碫ծ剣纸熧碫⟄⿺䬾ꤑ赈蝍ꂾ碫ⱚ蚋涸唬崵倰
岁⥝雧✫痦❀岁 蚋勞⿺껏晙嗃暟碫务犜欽ⱚ蚋㢴婎殆崵㹁岁涸唬崵倰岁ㄤ湡叻暟侨ꆀ犜欽ⱚ蚋幡
⽀➢ 33 猫的㟞ⵌ 47 猫倝㟞✫痦Ⱉ岁 湱Ⱒ蚋勞⿺껏晙ㅷ猫务ⱚ蚋㢴婎殆崵㹁岁ㄤ痦剧岁 蚋勞⿺껏晙务
✳炻去孽㛇歌ꃑ渮碫ⱚ蚋婎殆ꆀ崵㹁岁կ 

邍 1. 2341 鸑太⥝雧」⻊ 

2020 䎃晜շ务㕂蚋Ⱙո2341 鸑太 2025 䎃晜շ务㕂蚋Ⱙո2341 鸑太 

痦♧岁  剣纸守碫ⱚ蚋婎殆ꆀ崵㹁岁 痦♧岁  剣纸守碫ⱚ蚋婎殆ꆀ崵㹁岁 

痦✳岁  剣纸熧碫ⱚ蚋婎殆ꆀ崵㹁岁 痦✳岁  剣纸熧碫ⱚ蚋婎殆ꆀ崵㹁岁 

痦♲岁  䬾ꤑ赈蝍ꂾ碫ⱚ蚋婎殆ꆀ崵㹁岁 痦♲岁  䬾ꤑ赈蝍ꂾ碫ⱚ蚋婎殆ꆀ崵㹁岁 

痦㔋岁  ⱚ蚋㢴婎殆ꆀ崵㹁岁 痦㔋岁  ⱚ蚋㢴婎殆ꆀ崵㹁岁餘靶岁 

痦❀岁  蚋勞⿺껏晙嗃暟碫务犜欽ⱚ蚋㢴婎殆崵㹁岁 痦❀岁  蚋勞⿺껏晙嗃暟碫务犜欽ⱚ蚋㢴婎殆崵㹁岁 

 痦Ⱉ岁  湱Ⱒ蚋勞⿺껏晙ㅷ猫务ⱚ蚋㢴婎殆崵㹁岁倝㟞 

 痦剧岁  蚋勞⿺껏晙务✳炻去孽㛇歌ꃑ渮碫ⱚ蚋婎殆ꆀ崵㹁岁倝㟞 

邍 2. 痦❀岁 蚋勞⿺껏晙嗃暟碫47 猫犜欽ⱚ蚋䫣デꣳ⿺䲀虛倰岁 

䎸尼 ⱚ蚋ぜ 婎殆暟 䫣デꣳmg/kg) GC-MS/MS LC-MS/MS 

1 歌腂熧 歌腂熧 0.05   

2 歌㛇㼆炻熧 歌㛇㼆炻熧 0.02   

3 㼆炻熧 㼆炻熧 0.02   

4 ⛉佪熧 ⛉佪熧 0.03   

5 熧腂 熧腂 0.05   

6 ⰙⰙⰙ 4 猫䒗匬⡤⛓ㄤ 0.1   

7 忹忹嶡 4 猫䒗匬⡤⛓ㄤ 0.1   

88 勄赈腱 勄赈腱 0.02   

9 ꤑ虊ꄍ ꤑ虊ꄍ 0.05   

10 蒔孒⵫ 蒔孒⵫ 0.05   

11 朣孒⵫ 朣孒⵫ 0.05   
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12 薅絁熧 薅絁熧ծ灐ծ❇灐⛓ㄤ 0.02   

13 㖑赈炻熧 㖑赈炻熧 0.02   

14 炻絁熧 炻絁熧 0.02   

15 躖嫫熧 躖嫫熧 0.05   

16 屛輱熧 屛輱熧 0.02   

17 暵♨炻熧 暵♨炻熧ծ灐ծ❇灐⛓ㄤ 0.02   

18 守熬ꥑ 守熬ꥑ 0.05   

19 腂薅熬ꥑ 腂薅熬ꥑ 0.05   

20 歌熬ꥑ 歌熬ꥑ 0.02   

21 歌䬜熧 歌䬜熧ծ灐ծ❇灐⛓ㄤ 0.01   

22 歌㛇䒗叜熧 歌㛇䒗叜熧 0.02   

23 Ⰺエ熧 ⚙猫䒗匬⡤⛓ㄤ 0.02   

24 ⯘涰㪭 ⯘涰㪭♸ 3-繿㛇⯘涰㪭⛓ㄤ 0.02   

25 嶡抣㪭 嶡抣㪭ծ灐ծ❇灐⛓ㄤ 0.1   

26 抣絁熧 抣絁熧 0.02   

27 守㇬熧 守㇬熧 0.01   

28 宐腂炻熧 宐腂炻熧 0.05   

29 炻⚸ ⚙猫炻⚸♸炻⚸炻ꃑꂾ⛓ㄤ 0.05   

30 孮赈臟 㔋猫䒗匬⡤⛓ㄤ 0.02   

31 ♲守勄輾ꃫ ⚙猫䒗匬⡤⛓ㄤ 0.02   

32 炻梠熧 炻梠熧 0.03   

33 歌㛇炻梠熧 歌㛇炻梠熧 0.03   

34 勄䩣熧 勄䩣熧 0.05   

35 24-忹♨ꂾ 24-忹♨ꂾ 0.05   

36 抣㢴㪭 抣㢴㪭 0.1   

37 孻⛙卓 孻⛙卓 0.05   

38 ⛙卓 ⛙卓 0.05   

39 ⛩ꃀ歌腂熧 ⛩ꃀ歌腂熧 0.05   

40 ⛩ꂾ勄輾ꃫ ⛩ꂾ勄輾ꃫ 0.05   

41 Ⱃ守✳⚋ꄍ Ⱃ守✳⚋ꄍ 0.02   

42 孮赈腂 孮赈腂 0.02   

43 守⚸ ✳猫守⚸♸孻⻊守⚸⛓ㄤ 0.1   

44 抣赥⾝ 抣赥⾝ 0.01   
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45 Ⱉ守薅 Ⱉ守薅 0.02   

46 剧守 剧守ծ✳猫梠孻剧守⛓ㄤ 0.05   

47 䒗朣孒⵫ 䒗朣孒⵫ 0.05   

邍 3. 痦Ⱉ岁 湱Ⱒ蚋勞⿺껏晙ㅷ猫务ꣳ欽ⱚ蚋㢴婎殆崵㹁岁 

 
邍 4. 痦剧岁 蚋勞⿺껏晙务✳炻去孽㛇歌ꃑ渮碫ⱚ蚋婎殆ꆀ崵㹁岁 

 

CAS:8018-01-7         CAS:12122-67-7 

 

ⱚ蚋猫碫 
务蚋勞 

㛇餘 
剒㣐婎殆ꣳꆀ

mg/Kg 

去啿ꝸꝔ ♲剧 3 

去啿Ꝕ 涰ざ 2 

鸑鵂遥欰 GC-MS/MS 岁崵㹁 DTCSⵄ欽㖈渮ꃑ-守⻊❇ꝩ很巊务ꅺ
佞ⴀ涸✳炻⻊焫(CS2)涸ꆀ勻烁㹁涰ざծ♲剧蚋勞务去啿Ꝕծ去啿ꝸ

Ꝕ涸ゎꆀկ 

 

 䀙峸䎾㼆倰呩 

倰呩暵蒀 

 痗ざ蚋Ⱙ岁錞銳宠 
˖ 䨾剣倰岁勵⟝㖲♸痦❀ծⰙծ剧岁♧荝 
˖ ⵸㢅锐倰呩Ⰼ銻渷ㄤざ錞 
˖ 忘駈侨研模侮䚍岁錞銳宠 

 Ⰼ崨玐銻渷 
˖ ➢叻ⲥㅷ䲿⣘ⵌ侨研㢅锐怵爙錠곸ㄤ䭷㼋⛼䭭勻⽰欽 

 皍⤑僒欽 

 ⠏䒗涸抳併䏞 
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ⴔ區ⵄ㐼 

 

1) Smart MRM & AARTⲸ㼱ⱚ婎叻ⲥㅷ涸⢪欽䲿
넞ⴔ區佪桧 

2) 兰腊ꛦˋ兰腊䱍䳣 GCMS 鵘遤傞ꢂ 
3) 㢴ꅾ䪮助唾霆⟉㐼涸넞⾝併䏞䲿넞䫒寓群䚍腊 
4) ⟉㐼絶䫡刿넞佪ˋ乼⡲皍⽀ծ僒♳䩛 
5) Ⰼ倝晜 LabSolutions 䊨⡲畀Ⰼ꬗佅䭯蚋Ⱙ⥌

㐾嫱雦皾倰䒭 

 

1) 㢴ꅾ䪮助烁唾넞⾝併䏞⸔⸂ⱚ婎汚ꆀ紩崽䏞唬
崵 

2) co-injection ⸆腊剣佪鍒Ɀ很⵫佪䎾 
3) LabSolution Insight 侨研㢅锐鲱⟝鲽匠䎾㼆㢴侨

研ⴔ區 
4) 넞礵䏞涸 Peakintelligence 兰腊 AI 獤ⴔⲸ㼱侨

研㹎叅傞ꢂ 
5) RX 禹⴩涸䚍腊盗㹻〳⟄烁唾霃㢊葻㥩鵘遤朐䙖

꣭劥㟞佪 
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2.1.2 Ⱙ㘗䎾欽呩⢾ 

痦❀岁 蚋勞⿺껏晙嗃暟碫⚥犜欽ⱚ蚋㢴婎殆崵㹁岁ˋˋ蝍蔄 

GC-MS/MS岁崵㹁⚥蚋勞蝍蔄⚥50猫犜欽ⱚ蚋婎殆暟ゎꆀ 
 

䶰 銳劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙոꅷ欽䀙峸♲ꅾ㔋匧勍孞餘翫欽⟉ GCMS-TQ8050 NX 䒊用✫务蚋
勞蝍蔄务 50 ⚡犜欽ⱚ蚋婎殆暟涸唬崵倰岁կ㖈 0.5~20 µg/L⟄守㇬熧雦崽䏞薴㔵ⰻ䒊用㛇餘ⰻ叻刼絁
50 ⚡犜欽ⱚ蚋婎殆暟絁䚍湱Ⱒ禹侨 r 㖲㣐✵ 0.998絁䚍Ⱒ禹葻㥩》ぐ⻊ざ暟崽䏞 2~20 μg/L 幊ざ叻巊
䫣デꣳ㼆䎾崽䏞鵶絯ⴔ區 6 妃50 ⚡ⱚ蚋婎殆暟油꬗獤 RSD 㖲㼭✵ 10%կ⸈叻㔐佐桧㹊낉务ぐⱚ蚋
㔐佐桧ⴔ䋒㖈 74%~114%⛓ꢂ忘駈 2025 䎃晜շ务㕂蚋Ⱙո涸銳宠կ霪倰岁鷓欽✵ 2025 䎃晜շ务㕂蚋Ⱙո
錞㹁涸蚋勞⿺껏晙嗃暟碫务犜欽ⱚ蚋婎殆ꆀ涸崵㹁կ 
 

Ⱒꝶ霒 ♲ꅾ㔋匧勍孞湱蒀靶餘靶翫欽⟉  务㕂蚋Ⱙ  犜欽ⱚ蚋  蝍蔄 
 

䪮助暵挿 
 忘駈 2025 䎃晜շ务㕂蚋Ⱙո务犜欽ⱚ蚋涸婎殆ꆀ崵㹁銳宠կ  
 ⢪欽䀙峸⚁㾩倰岁⺫偽꨽叻ⲥㅷ䘯鸟䒊用 50 ⚡犜欽ⱚ蚋婎殆暟涸 MRM 倰岁կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-TQ8050 NX 孞湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽⟉ 

1.2 ⴔ區勵⟝  

蒀靶叙: 

SH-Rxi-17Sil MS, 30 m×0.25mm×0.25μm 

叙 庛 玐 䎸  60˫(1 min) _ 30 ˫ /min _170 ˫ _ 

2˫/min _ 230˫ _ 15˫/min _300˫(6 min) 

鵳呋〡庛䏞250˫ 

鲿孞孹孞 

鵳呋倰䒭割ⴔ崨鵳呋 

鵳呋ꆀ1 μL 

崨鸟䱽ⵖ倰䒭䛎崨倰䒭 

絁鸟䏞1.2 mL/min  

猌㶩⻊倰䒭EI 

猌㶩彂庛䏞250˫ 

蒀靶餘靶䱹〡庛䏞250˫ 

唬崵㐼歏⾓靈靕歏⾓+0.7 kV 

ꅷ꧋垷䒭MRM猌㶩㼆⥌䜂錛邍 1 

 

 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑 2341 鸑太痦❀岁务 4.3 㔿湱蟋》岁涸倰䒭♧鵳遤կ 
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3絕卓♸雭雿 

3.1 MRM ⿬侨 
⢪欽䀙峸 Smart Pesticides Database ⱚ婎侨研䎽倰岁俒⟝ꅷ꧋姻匬掬捎侨研絕ざ侨研䎽俒⟝䒊

用 MRM 倰岁MRM ꅷ꧋⿬侨㥵♴邍䨾爙կ 
邍 1. MRM ꅷ꧋⿬侨 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 
唾殆傞ꢂ
min 

CAS 尼 暵䖄猌㶩㼆 
焥中歏
⾓(CE) 

1 抣絁熧 Ethoprophos 8.763 13194-48-4 
157.80>96.70 20  

199.70>157.80 5  

2 勄赈腱 Chlordimeform 9.393 6164-98-3 
181.00>140.00 15  
152.00>117.00 15  

3 屛輱熧 Sulfotep 9.561 3689-24-5 
322.00>174.00 15  
322.00>294.00 10  

4 Ⱉ守薅 Hexachlorobenzene 9.73 118-74-1 
283.80>248.80 24  
283.80>213.80 28  

5 歌䬜熧 Phorate 9.824 298-02-2 
260.00>75.00 5  

230.80>128.60 25  

6 孻⛙卓 Omethoate 10.459 1113-02-6 
156.00>111.00 8  
110.00>79.00 10  

7 α-ⰙⰙⰙ α-BHC 10.376 319-84-6 
181.00>145.00 15  
218.70>182.90 5  

8 暵♨炻熧 Terbufos 10.88 13071-79-9 
230.80>129.00 25  
230.80>175.00 13  

9 γ-ⰙⰙⰙ γ-HCH 12.2 58-89-9 
181.00>145.00 15  
218.70>182.90 5  

10 ⛉佪熧 Monocrotophos 12.4 6923-22-4 
127.00>109.00 12  
127.00>95.00 16  

11 㖑赈炻熧 Fonofos 12.249 944-22-9 
246.00>137.10 6  
246.00>109.10 18  

12 孮歌臟 Fipronil desulfinyl 13.26 205650-65-3 
388.00>333.00 20  
388.00>281.00 35  

13 ⛙卓 Dimethoate 13.461 60-51-5 
125.00>47.00 14  
125.00>79.00 8  

14 剧守 Heptachlor 13.566 76-44-8 
271.80>236.90 16  
273.80>238.90 15  

15 β-ⰙⰙⰙ β-HCH 13.645 319-85-7 
181.00>145.00 15  
218.70>182.90 5  

16 守㇬熧 Isazofos 13.694 42509-80-8 
257.00>162.00 8  
257.00>119.00 18  

17 2,4-忹♨ꂾ 2,4-D 1-butyl ester 13.855 94-80-4 
276.00>185.00 10  
276.00>57.00 20  

18 Ⱃ守✳⚋ꄍ Octachlorodipropyl ether 14.063 127-90-2 129.90>94.90 20  
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108.90>83.00 10  

19 δ-ⰙⰙⰙ δ-HCH 15.204 319-86-8 
181.00>145.00 15  
218.70>182.90 5  

20 蒔孒⵫ Aldrin 15.238 309-00-2 
262.70>192.70 30  
255.00>220.00 20  

21 歌㛇㼆炻熧 Parathion-methyl 16.496 298-00-0 
263.10>109.00 13  
125.00>47.00 12  

22 o,p'-♲守勄輾ꃫ 4,4'-DDE 17.288 72-55-9 
250.00>139.00 15  
250.00>215.00 5  

23 孮赈臟❇灐 Fipronil sulfide 18.033 120067-83-6 
420.00>351.00 12  
420.00>255.00 20  

24 孻⻊守⚸ Oxychlordane 18.112 27304-13-8 
185.00>149.00 6  
185.00>121.00 12  

25 孮赈臟 Fipronil 18.242 120068-37-3 
367.00>213.00 35  
367.00>255.00 25  

26 㼆炻熧 Parathion 18.392 56-38-2 
291.10>109.00 10  
291.00>81.00 30  

27 p,p'-♲守勄輾ꃫ 4,4'-Dicofol 18.997 115-32-2 
250.00>139.00 15  
250.00>215.00 5  

28 곡䒭梠孻剧守 Heptachlor exo-epoxide 19.119 1024-57-3 
352.80>262.90 14  
354.80>264.90 15  

29 歌㛇䒗叜熧 Isofenphos-methyl 19.627 99675-03-3 
241.00>199.00 5  
241.00>120.80 20  

30 导䒭梠孻剧守 Heptachlor endo-epoxide 19.77 28044-83-9 
352.80>262.90 14  
354.80>253.00 18 

31 导䒭守⚸ trans-Chlordane (γ) 20.543 5103-74-2 
372.80>263.90 28  
372.80>265.90 22  

32 宐腂炻熧 Isocarbophos 20.734 24353-61-5 
135.70>108.00 15  
120.70>65.00 20  

33 곡䒭守⚸ cis-Chlordane (α) 21.417 5103-71-9 
372.80>263.90 28  
372.80>265.90 22  

34 α-炻⚸ α-Endosulfan 21.588 959-98-8 
194.80>159.00 10  
240.80>170.00 25  

35 孮赈臟灐 Fipronil-sulfone 23.331 120068-36-2 
383.00>255.00 20  
383.00>213.00 32  

36 朣孒⵫ Dieldrin 23.896 60-57-1 
263.00>193.00 35  
276.80>240.70 10  

37 4,4'-忹忹号 4,4'-DDT 23.909 50-29-3 
246.00>176.00 30  
316.00>246.00 25  

38 薅絁熧 Fenamiphos 25.448 22224-92-6 
288.10>260.10 6  
303.10>122.00 20  

39 勄䩣熧 Methidathion 25.471 950-37-8 
145.00>85.00 8  
145.00>58.00 14  
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40 歌㛇炻梠熧 Phosfolan-methyl 26.301 5120-23-0 
168.00>109.00 15  
227.00>92.00 10  

41 䒗朣孒⵫ Endrin 26.496 72-20-8 
262.90>191.00 30  
262.90>228.00 22  

42 ⛩ꂾ勄輾ꃫ Chlorobenzilate 26.737 510-15-6 
251.10>139.10 15  
251.10>111.10 28  

43 2,4'-忹忹嶡 2,4'-DDT 27.805 789-02-6 
235.00>165.00 25  
235.00>199.00 15  

44 ꤑ虊ꄍ Nitrofen 27.886 1836-75-5 
201.80>138.70 28  
282.80>201.80 15  

45 4,4'-忹忹忹 2,4'-Dicofol 28.775 10606-46-9 
235.00>165.00 25  
235.00>199.00 18  

46 β-炻⚸ β-Endosulfan 28.861 33213-65-9 
206.80>171.80 15  
194.80>124.70 30  

47 4,4'-忹忹嶡 4,4'-DDD 30.869 72-54-8 
235.00>165.00 25  
235.00>199.00 18  

48 炻⚸炻ꃑꂾ Endosulfan Sulfate 32.706 1031-07-8 
271.80>236.70 15  
273.80>238.90 15  

IS 熧ꃑ♲薅ꂾ Triphenyl phosphate 35.73 115-86-6 
326.00>233.00 10  
326.00>215.00 25  

49 抣赥⾝ Mirex 36.462 2385-85-5 
271.80>236.80 15  
273.80>238.80 15  

50 躖嫫熧 Coumaphos 39.611 56-72-4 
361.80>109.00 16 

361.80>81.00 32 

3.2 㛇餘⼐ꂁ叻ⲥ很巊蒀靶㕃 
⟄蝍蔄⚹㛇餘ⵖ㢊ⱚ蚋㛇餘叻很巊50 ⚡ⱚ蚋婎殆暟叻ⲥ很巊靶㕃㥵♴䨾爙կ 

 
㕃 1. 50 ⚡ⱚ蚋婎殆暟㛇餘幊ざ叻ⲥ很巊靶㕃(10~100 μg/L) 

3.3 叻ⲥ刼絁ծ唬崵ꣳㄤꅾ㢕䚍 
獦》 5 g 瑟涯蝍蔄呋ㅷ礵烁ⵌ 0.01 g䭽撑 2 涸倰岁㢅锐⸈Ⰶ 5ծ10ծ20ծ50ծ100ծ200 µL 幊ざ

叻ⲥ很巊ⵖ㢊㛇餘叻ⲥ䊨⡲很巊崽䏞呏研ⱚ蚋ㅷ猫割ず剣䨾⼓ⵆ⟄守㇬熧⚹⢾崽䏞⚹ 0.5ծ1ծ2ծ
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5ծ10ծ20 µg/L⛓た⸈Ⰶ 0.1mL 崽䏞⚹ 0.1 μg/mL 熧ꃑ♲薅ꂾ⡲⚹ⰻ叻幊⺣応鵂》絯応巊 1 µL 鵳
呋կ⟄湡叻ⱚ蚋♸ⰻ叻崽䏞嫱⚹埇㗂叻油꬗獤嫱⚹紷㗂叻ⵖ⡲ⰻ叻刼絁կ50 ⚡ⱚ蚋婎殆暟叻ⲥ刼絁歋
✵眜䌴䨾ꣳ➑⴩ⴀ♧鿈ⴔ㥵㕃 2 䨾爙ぐ絆ⴔ絁䚍湱Ⱒ禹侨錛邍 2կ⟄剒⡛崽䏞挿侨研⚹ⲥ3 ⦔⥌㐾
嫱雦皾剒⡛唬崵ꣳLODկ油꬗獤涸ꅾ撑䚍⟄叻ⲥ錞㹁涸ぐⱚ蚋䫣デꣳ崽䏞涸叻ⲥ呋ㅷ鵶絯鵳呋 6 妃雦
皾Ⱖ湱㼆叻ⲥ⨊䊵RSDկ㔔眜䌴䨾ꣳ鿈ⴔⱚ蚋叻ⲥ刼絁ㄤ MRM 餘ꆀ蒀靶㕃䫣デꣳ崽䏞㥵㕃 2 䨾
爙կぐ⻊ざ暟叻ⲥ刼絁涸湱Ⱒ禹侨ծ剒⡛唬ⴀꣳLOD⿺油꬗獤涸 RSD ⧩錛邍 2կ 

 

   
屛輱熧 ⛙卓 歌㛇㼆炻熧 

   
    孮赈臟    ꤑ虊ꄍ     抣赥⾝ 

   
屛輱熧 ⛙卓 歌㛇㼆炻熧  

1.71e3Q 322.00>174.00 

9.0 9.5 10.0

0.0e0

5.0e2

1.0e3

1.5e3

3.85e3Q 125.00>47.00 

12.5 13.0 13.5 14.0

0.0e0

2.0e3

4.0e3

1.32e3Q 263.10>109.00 

16.0 16.5 17.0

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.3e3

1.20e3Q 367.00>213.00 

17.5 18.0 18.5 19.0

0.0e0

2.5e2

5.0e2

7.5e2

1.0e3

1.90e3Q 201.80>138.70 

27.0 27.5 28.0 28.5

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

3.80e3Q 271.80>236.80 

35.5 36.0 36.5 37.0

0.0e0

1.0e3

2.0e3

3.0e3

浓度比
0 10 20 30 40

面积比

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5 治螟磷
y = 0.08390888x + 0.02969729
R² = 0.9997152    R = 0.9998576

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度比
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y = 0.09187713x + 0.02634978
R² = 0.9998878    R = 0.9999439

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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甲基对硫磷
y = 0.08634318x + 0.005983173
R² = 0.9995850    R = 0.9997925

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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孮赈臟 ꤑ虊ꄍ 抣赥⾝ 

㕃 3. 蝍蔄㛇餘务 50 ⚡ⱚ蚋涸餘ꆀ蒀靶㕃⿺叻ⲥ刼絁鿈ⴔ絆ⴔ 
邍 2. 蝍蔄㛇餘务ぐⱚ蚋叻ⲥ刼絁湱Ⱒ禹侨ծ剒⡛唬ⴀꣳLOD⿺礵㺙䏞 RSD% 

䎸尼 ⻊ざ暟ぜ獦 
湱Ⱒ禹

侨 R 
LOD 

(μg/L) 
RSD% 
(n=6) 

䎸尼 ⻊ざ暟ぜ獦 
湱Ⱒ禹

侨 R 
LOD 

(μg/L) 
RSD% 
(n=6) 

1 抣絁熧 0.9996 0.02 1.79 26 㼆炻熧 0.9993 0.29 6.30 
2 勄赈腱 0.9984 0.32 6.32 27 p,p'-♲守勄輾ꃫ 0.9999 0.03 3.24 
3 屛輱熧 0.9995 0.04 4.08 28 导䒭梠孻剧守 0.9996 0.07 3.93 
4 Ⱉ守薅 0.9999 0.01 2.43 29 곡䒭梠孻剧守 0.9999 0.05 2.21 
5 歌䬜熧 0.9999 0.04 2.87 30 歌㛇䒗叜熧 0.9997 0.67 7.39 
6 孻⛙卓 0.9999 0.23 4.19 31 导䒭守⚸ 0.9999 0.03 3.04 
7 α-ⰙⰙⰙ 0.9999 0.02 2.23 32 宐腂炻熧 0.9997 0.68 4.35 
8 暵♨炻熧 0.9998 0.04 1.45 33 곡䒭守⚸ 0.9997 0.08 1.76 
9 γ-ⰙⰙⰙ 0.9994 0.03 2.05 34 α-炻⚸ 0.9997 0.31 7.27 

10 ⛉佪熧 0.9999 0.03 8.15 35 孮赈臟灐 0.9999 0.03 1.81 
11 㖑赈炻熧 0.9999 0.03 3.46 36 4,4'-忹忹号 0.9996 0.01 1.91 
12 孮歌臟 0.9988 0.04 7.26 37 朣孒⵫ 0.9987 0.27 5.47 
13 ⛙卓 0.9999 0.15 2.71 38 薅絁熧 0.9997 0.51 5.20 
14 β-ⰙⰙⰙ 0.9999 0.03 2.99 39 勄䩣熧 0.9999 0.01 2.35 
15 剧守 0.9999 0.02 1.19 40 歌㛇炻梠熧 0.9999 0.09 3.32 
16 守㇬熧 0.9990 0.63 9.43 41 ⛩ꂾ勄輾ꃫ 0.9997 0.05 7.44 
17 2,4-忹♨ꂾ 0.9996 0.51 8.06 42 䒗朣孒⵫ 0.9999 0.23 3.16 
18 Ⱃ守✳⚋ꄍ 0.9999 0.02 4.13 43 ꤑ虊ꄍ 0.9999 0.07 3.74 
19 δ-ⰙⰙⰙ 0.9999 0.03 2.49 44 2,4'-忹忹嶡 0.9999 0.08 1.70 
20 蒔孒⵫ 0.9983 0.10 5.16 45 4,4'-忹忹忹 0.9999 0.04 1.38 
21 歌㛇㼆炻熧 0.9999 0.10 4.42 46 β-炻⚸ 0.9998 0.12 5.24 
22 o,p'-♲守勄輾ꃫ 0.9999 0.04 1.58 47 4,4'-忹忹嶡 0.9999 0.03 3.06 
23 孮赈臟❇灐 0.9999 0.02 4.18 48 炻⚸炻ꃑꂾ 0.9999 0.03 1.63 
24 孮赈臟 0.9995 0.05 7.23 49 抣赥⾝ 0.9999 0.01 0.94 
25 孻⻊守⚸ 0.9997 0.09 2.20 50 躖嫫熧 0.9998 0.03 1.07 

 

3.4 ⸈叻㔐佐桧 
》瑟涯蝍蔄呋ㅷ幑⸈ⱚ婎幊ざ叻ⲥ很巊ぐ絆ⴔ⸈叻崽䏞⚹0.01~0.1mg/kg⟄守㇬熧雦⸈叻ꆀ⚹

0.01 mg/kg♸0212շ蚋勞ㄤ껏晙唬㹁鸑太ո䫣デꣳ宐䎂湱䔲䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸ぐⱚ蚋
䎂㖲㔐佐桧ⴔ䋒㖈74%~114%⛓ꢂ霫絈絕卓錛邍3կ 
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氟虫腈
y = 0.07653226x + 0.005157991
R² = 0.9997566    R = 0.9998783

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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y = 0.05461927x - 0.02498428
R² = 0.9998193    R = 0.9999096

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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y = 0.3450780x + 0.02491067
R² = 0.9999207    R = 0.9999603

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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邍 3. ぐ絆ⴔ幑⸈㔐佐桧絕卓 

䎸尼 ⻊ざ暟ぜ獦 䎂㖲㔐佐桧% 䎸尼 ⻊ざ暟ぜ獦 䎂㖲㔐佐桧% 
1 抣絁熧 98.9 26 㼆炻熧 99.4 
2 勄赈腱 76.8 27 p,p'-♲守勄輾ꃫ 93.0 
3 屛輱熧 94.5 28 导䒭梠孻剧守 94.0 
4 Ⱉ守薅 79.5 29 곡䒭梠孻剧守 93.5 
5 歌䬜熧 93.6 30 歌㛇䒗叜熧 91.9 
6 孻⛙卓 84.5 31 导䒭守⚸ 91.2 
7 α-ⰙⰙⰙ 95.5 32 宐腂炻熧 104.4 
8 暵♨炻熧 96.6 33 곡䒭守⚸ 87.5 
9 γ-ⰙⰙⰙ 96.9 34 α-炻⚸ 99.2 

10 ⛉佪熧 93.5 35 孮赈臟灐 94.4 
11 㖑赈炻熧 98.0 36 4,4'-忹忹号 91.8 
12 孮歌臟 86.8 37 朣孒⵫ 92.6 
13 ⛙卓 99.7 38 薅絁熧 94.8 
14 β-ⰙⰙⰙ 98.3 39 勄䩣熧 106.5 
15 剧守 99.2 40 歌㛇炻梠熧 96.5 
16 守㇬熧 75.7 41 ⛩ꂾ勄輾ꃫ 80.8 
17 2,4-忹♨ꂾ 88.8 42 䒗朣孒⵫ 74.0 
18 Ⱃ守✳⚋ꄍ 98.9 43 ꤑ虊ꄍ 113.7 
19 δ-ⰙⰙⰙ 96.1 44 2,4'-忹忹嶡 88.5 
20 蒔孒⵫ 91.6 45 4,4'-忹忹忹 99.0 
21 歌㛇㼆炻熧 100.1 46 β-炻⚸ 99.1 
22 o,p'-♲守勄輾ꃫ 88.1 47 4,4'-忹忹嶡 99.4 
23 孮赈臟❇灐 90.7 48 炻⚸炻ꃑꂾ 92.0 
24 孮赈臟 79.9 49 抣赥⾝ 78.9 
25 孻⻊守⚸ 85.5 50 躖嫫熧 100.6 

3.5 呋ㅷ唬崵 
ꅷ欽劥倰岁㼆䋑㈒蝍蔄呋ㅷ鵳遤唬崵靶㕃錛㕃 3呋ㅷ务劢唬ⴀ犜欽ⱚ蚋կ 

 
㕃 3. 蝍蔄呋ㅷ唬崵絕卓 
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4絕雿 
劥倰岁ꅷ欽♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫蝍蔄务 50 ⚡犜欽ⱚ蚋婎殆涸唬崵倰岁կ䭽撑 2025 䎃晜շ务㕂

蚋Ⱙո2341 ⱚ蚋婎殆ꆀ崵㹁岁痦❀岁务4.3 㔿湱蟋》岁务倰䒭♧㢅锐蝍蔄呋ㅷ㼆 50 ⚡犜欽ⱚ蚋婎殆
暟鵳遤ⰻ叻岁㹁ꆀⴔ區կ呏研ぐ䧭ⴔ唾殆傞ꢂծ㹁䚍㹁ꆀ猌㶩㼆鵳遤㹁䚍唬낉⿺㹁ꆀⴔ區կ絕卓邍僈㛇餘
叻ⲥ刼絁絁䚍葻㥩㔐佐桧珘㹁霪倰岁鷓ざ✵ 2025 䎃晜շ务㕂蚋Ⱙո㼆犜欽ⱚ蚋涸ⴔ區銳宠կ 
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LC-MS/MS 岁崵㹁⚥蚋勞蝍蔄⚥ 42 ⚡犜欽ⱚ蚋⿺婎殆暟 
 
䶰 銳劥俒ⵄ欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䎇⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2341 痦❀岁䒊用✫崵㹁
42 ⚡犜欽ⱚ蚋⿺婎殆暟涸倰岁կ㖈 0.5~20 ng/mL割ず崽䏞⟄守㇬熧雦崽䏞薴㔵ⰻ䒊用叻ⲥ刼絁絁
䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㖲㣐✵ 0.995կ礵㺙䏞㹊낉务42 ⚡ⱚ蚋⿺婎殆暟涸唾殆傞ꢂㄤ油꬗獤 RSD%㖈
0.2%ㄤ 10%⟄ⰻկ㖈 0.01 mg/kg⟄守㇬熧雦⸈叻崽䏞♴42 ⚡ⱚ蚋⿺婎殆暟㔐佐桧ⴔ䋒㖈 70 ~ 120%
⛓ꢂկ 
 

Ⱒꝶ霒♲ꅾ㔋匧勍巊湱蒀靶餘靶翫欽⟉  蝍蔄  犜欽ⱚ蚋 
 

䪮助暵挿 
忘駈 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2341 痦❀岁崵㹁銳宠 
欽䀙峸荈灇շ务㕂蚋Ⱙո⚁欽倰岁⺫倰岁僒鲮獴偽꨽✳妃倰岁䒓封կ 

 

1㹊낉勵⟝ 
1.1 ⟉㐼 
劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ Nexera LC-40B X3 ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045RX 翫欽禹絡կⰨ⡤
ꂁ縨㥵♴ 

禹 絡 䱽 ⵖ 㐼  SCL-40 叙 庛 盲  CTO-40S 

鳕 巊 岹  LC-40B X3 ♲ꅾ㔋匧勍餘靶⟉ LCMS-8045RX 

荈 ⸓ 鵳 呋 㐼  SIL-40C X3 蒀 靶 䊨 ⡲ 畀  LabSolutions Ver 5.120 

1.2 ⴔ區勵⟝ 

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

䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-32001-03  
崨 ⸓ 湱  A 湱-0.1 %歌ꃑ宐很巊ゎ 5 mmol/L 歌ꃑꜽ 

B 湱-歌ꃫ-0.1%歌ꃑ宐很巊ゎ 5 mmol/L 歌ꃑꜽ95:5v/v 
叙   庛  40˫ 崨   鸟  0.3 mL/min 
鵳 呋 ⡤ 獤  2 μLco-injection20 μL 宐   
峤 膴 倰 䒭  唑䏞峤膴ⴲ映崽䏞⚹ B 湱 30%傞ꢂ玐䎸錛邍 1 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ Command Value 
1.00 岹 B. Conc 30 

12.00 岹 B. Conc 100 

14.00 岹 B. Conc 100 

14.01 岹 B. Conc 30 

17.00 䱽ⵖ㐼 Stop  
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餘靶勵⟝ 
猌 㶩 彂  ESI姻餏猌㶩ず傞䪊䲽 D L 盗 庛 䏞 150˫  
䱹 〡 歏 ⾓ 㼆炻熧 5 kVⰦ⡮±1.5 kV ⸈ 掚 垷 㗌 庛 䏞 400˫  
翸 搋 歏 ⾓ 㼆炻熧 2 kVⰦ⡮ 0 kV 䱹 〡 庛 䏞 300˫  
꨺ ⻊ 孞 宆孞 3.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
䎁 醋 孞 宆孞 10 L/min M R M ⿬ 侨 錛邍 2 
⸈ 掚 孞 瑟孞 10 L/min   

邍 2. MRM ⿬侨 

䎸
尼 

湡叻暟 ⴔ區垷䒭 
⵸⡤猌㶩
m/z 

❡暟猌㶩
m/z 

CEeV 

1 孻⛙卓 ESI+ 214.00 

124.95* -24 
182.95 -11 
155.00 -24 
183.00 -12 

2 ⛩ꃀ歌腂熧 ESI+ 184.00 
142.90* -10 
125.00 -18 
94.90 -23 

3 歌腂熧 ESI+ 141.85 
94.00* -16 
125.05 -16 

4 嶡抣㪭灐 ESI+ 
239.90 

223.10* -8 
86.10 -21 

223.00 
86.10 -15 
76.10 -8 

5 嶡抣㪭❇灐 ESI+ 206.90 
89.10* -15 
132.10 -8 

6 抣㢴㪭 ESI+ 163.00 
87.95* -9 
106.05 -12 

7 勄赈腱 ESI+ 197.20 
46.10* -21 
117.05 -25 
152.00 -20 

8 ⛙卓 ESI+ 229.95 
198.95* -9 
124.90 -20 
170.95 -14 

9 3-繿㛇⯘涰㪭 ESI+ 

220.00 
163.10* -10 
107.10 -30 

238.00 
163.00 -16 
181.00 -10 
220.10 -6 

10 ⛉佪熧 ESI+ 223.90 
193.00* -9 
127.10 -16 

11 嶡抣㪭 ESI+ 207.90 
116.00* -6 

89.00 -15 
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213.00 
89.15 -16 

115.90 -13 

12 炻梠熧 ESI+ 255.90 
139.90* -23 
168.00 -17 

13 熧腂 ESI+ 300.20 
174.05* -13 
127.00 -26 

14 ⯘涰㪭 ESI+ 221.90 
165.10* -12 
123.10 -21 

15 歌熬ꥑ ESI+ 382.20 
167.10* -16 
199.00 -21 

16 薅絁熧❇灐 ESI+ 319.90 
233.00* -25 
291.95 -16 
171.10 -23 

17 守熬ꥑ ESI+ 357.80 
141.00* -17 
167.10 -18 

18 薅絁熧灐 ESI+ 336.10 
265.90* -19 
187.90 -27 

19 歌䬜熧❇灐 ESI+ 276.80 

96.90 -36 
199.05* -9 
171.00 -14 
142.90 -20 

20 歌䬜熧灐 ESI+ 293.10 
115.00 -24 
170.85* -11 
247.00 -6 

21 腂薅熬ꥑ ESI+ 411.10 
196.10* -16 
168.10 -29 

22 勄䩣熧 ESI+ 302.90 
145.10* -9 

85.00 -23 

23 ⰻエ熧 ESI+ 259.00 
89.05* -10 
61.15 -31 

24 暵♨炻熧灐 ESI+ 320.90 
171.05* -11 

96.90 -42 

25 暵♨炻熧❇灐 ESI+ 304.90 
186.90* -12 

96.95 -42 

26 守㇬熧 ESI+ 316.00 
164.10* -17 
121.90 -28 

27 抣絁熧 ESI+ 242.90 
131.00* -21 

97.00 -33 

28 歌㛇䒗叜熧 ESI+ 331.95 
231.00* -15 
272.80 -7 

29 薅絁熧 ESI+ 303.90 
216.90* -23 
201.95 -35 
234.00 -16 
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30 屛輱熧 ESI+ 323.00 
171.05* -15 
115.05 -32 

31 㖑赈炻熧 ESI+ 246.90 
109.20* -21 
137.20 -9 

32 歌䬜熧 ESI+ 261.05 
75.00* -10 
47.00 -43 

33 躖嫫熧 ESI+ 363.10 
226.90* -25 
306.80 -18 

34 炻絁熧 ESI+ 270.90 
159.00* -14 

97.00 -39 
130.90 -23 

35 宐腂炻熧 ESI+ 
290.90 

230.90* -14 
121.00 -32 

311.90 
235.70 -14 
270.60 -7 

36 孮歌臟 ESI- 386.90 
351.00* 11 
282.20 32 

37 孮赈臟❇灐 ESI- 418.90 
262.00* 29 
383.00 12 

38 孮赈臟 ESI- 434.90 
330.00* 15 
278.00 28 
249.90 26 

39 孮赈臟灐 ESI- 450.90 
415.00* 16 
243.90 60 
282.00 27 

40 孮赈腂 ESI- 526.00 
169.10* 28 
219.20 24 

41 㼆炻熧 ESI+ 292.00 
236.15* -23 
264.00 -10 

42 歌㛇炻梠熧 ESI+ 228.00 
168.00* -13 

109.00 -15 

*邍爙㹁ꆀ猌㶩 

1.3 㼆撑很巊涸ⵖ㢊 
䨾꨽㼆撑很巊涸ꂁⵖ倰岁ㄤ崽䏞㖲⿬撑鸑太 2341 痦❀岁务3 㼆撑很巊涸ⵖ㢊务涸銳宠鵳遤կ 
 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑 2341 鸑太痦❀岁务 4.3 㔿湱蟋》岁涸倰䒭✳鵳遤կ 

 

3絕卓♸雭雿 
3.1 叻ⲥ很巊 MRM 蒀靶㕃鿈ⴔ 
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薅絁熧                       歌䬜熧                         ⛙卓                 

    
炻梠熧                   薅絁熧灐                     歌熬ꥑ                  

     
歌㛇炻梠熧                     守㇬熧                      孮赈臟             

㕃 1. 紩ⵆ 3(䫣デꣳ崽䏞⟄守㇬熧雦 2 ng/mL)㛇餘幊ざ叻ⲥ很巊 MRM 蒀靶㕃鿈ⴔ 

3.2 叻ⲥ刼絁 
》 1.6 ⵖ㢊涸㛇餘幊ざ㼆撑很巊⟄守㇬熧雦崽䏞⚹ 0.5ծ1ծ2ծ5ծ10ծ15ծ20 ng/mL岤Ⰶ巊湱

蒀靶⚮翫餘靶⟉崵㹁雵䔶油꬗獤絚ⵖ叻ⲥ刼絁絕卓錛邍 3կ 

 

1.26e5Q 303.90>216.90 (+)

9.0 9.5
0.0e0

5.0e4

1.0e5

4.55e3Q 261.05>75.00 (+)

10.0 10.5
0.0e0

2.0e3

4.0e3

3.36e5Q 229.95>198.95 (+)

2.5 3.0 3.5
0.0e0

1.0e5

2.0e5

3.0e5

6.79e4Q 255.90>139.90 (+)

4.0 4.5 5.0
0.0e0

2.0e4

4.0e4

6.0e4

4.15e4Q 336.10>265.90 (+)

6.0 6.5
0.0e0

2.0e4

4.0e4

5.92e4Q 382.20>167.10 (+)

5.5 6.0 6.5
0.0e0

2.0e4

4.0e4

1.26e5Q 228.00>168.00 (+)

1.5 2.0 2.5
0.0e0

5.0e4

1.0e5

4.98e4Q 314.00>162.00 (+)

8.5 9.0
0.0e0

2.0e4

4.0e4

7.33e4Q 434.90>330.00 (-)

9.0 9.5
0.0e0

2.0e4

4.0e4

6.0e4

浓度 (ng/mL)
0 20 40 60 80 100

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

1.4e7

氧乐果
y = 141761.9x + 165056.7
R² = 0.9992336    R = 0.9996167

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 1.602326e+005
SD RF: 1.934693e+004
%RSD: 12.074283
RSE: 5.575973

浓度 (ng/mL)
0 20 40 60 80 100

面积

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

5.0e6

6.0e6

7.0e6

8.0e6
涕灭威亚砜 
y = 78902.25x + 74376.04
R² = 0.9995805    R = 0.9997902

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 8.722528e+004
SD RF: 8.822357e+003
%RSD: 10.114449
RSE: 5.055666



 

24 

 

 
㕃 2. 蝍蔄㛇餘务 42 ⚡ⱚ蚋吥ⲥ刼絁㕃鿈ⴔ 

邍 3. 叻ⲥ刼絁絕卓 

䎸尼 ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R ⲥ烁䏞% 䎸尼 ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R ⲥ烁䏞% 

1 孻⛙卓 0.9996 86.78~109.62 22 勄䩣熧 0.9996 91.72~115.11 
2 ⛩ꃀ歌腂熧 0.9996 87.71~109.37 23 ⰻエ熧 0.9997 88.99~111.18 
3 歌腂熧 0.9997 85.77~109.23 24 暵♨炻熧灐 0.9989 86.49~117.64 
4 嶡抣㪭灐 0.9994 89.38~109.18 25 暵♨炻熧❇灐 0.9989 92.78~119.21 
5 嶡抣㪭❇灐 0.9998 89.17~110.69 26 守㇬熧 0.9999 86.25~107.42 
6 抣㢴㪭 0.9998 82.89~109.44 27 抣絁熧 0.9998 87.86~107.15 
7 勄赈腱 0.9997 91.13~106.90 28 歌㛇䒗叜熧 0.9990 81.84~118.30 
8 ⛙卓 0.9998 91.51~105.79 29 薅絁熧 0.9997 93.27~106.45 
9 3-繿㛇⯘涰㪭 0.9998 94.75~108.97 30 屛輱熧 0.9999 87.98~110.13 

10 ⛉佪熧 0.9999 89.67~113.42 31 㖑赈炻熧 0.9988 84.07~109.99 
11 嶡抣㪭 0.9998 92.24~107.84 32 歌䬜熧 0.9995 90.49~107.47 
12 炻梠熧 0.9998 92.05~105.73 33 躖嫫熧 0.9985 82.56~108.78 
13 熧腂 0.9996 93.77~114.43 34 炻絁熧 0.9994 90.44~111.72 
14 ⯘涰㪭 0.9997 92.73~107.59 35 宐腂炻熧 0.9970 86.05~112.84 
15 歌熬ꥑ 0.9997 92.38~108.43 36 孮歌臟 0.9999 93.09~109.80 
16 薅絁熧❇灐 0.9996 96.36~106.24 37 孮赈臟❇灐 0.9996 81.37~113.76 
17 守熬ꥑ 0.9996 89.19~114.11 38 孮赈臟 0.9982 84.15~119.69 
18 薅絁熧灐 0.9999 89.54~108.76 39 孮赈臟灐 0.9997 87.06~117.76 
19 歌䬜熧❇灐 0.9994 84.79~115.18 40 孮赈腂 0.9995 93.31~108.82 
20 歌䬜熧灐 0.9998 94.53~116.07 41 㼆炻熧 0.9998 92.55~118.28 
21 腂薅熬ꥑ 0.9999 96.90~104.70 42 歌㛇炻梠熧 0.9997 94.09~106.48 

 

浓度 (ng/mL)
0 10 20 30 40

面积

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6 苯线磷亚砜
y = 43584.43x + 13186.18
R² = 0.9992914    R = 0.9996456

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 4.727342e+004
SD RF: 3.810098e+003
%RSD: 8.059705
RSE: 5.866285

浓度 (ng/mL)
0 10 20 30 40 50 60

面积

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6

2.0e6

硫环磷
y = 33757.78x + 14948.34
R² = 0.9996465    R = 0.9998232

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 3.654576e+004
SD RF: 3.041782e+003
%RSD: 8.323213
RSE: 3.357325

浓度 (ng/mL)
0 10 20 30 40 50 60

面积

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

1.8e6

2.0e6

2.3e6

2.5e6

2.8e6 久效磷
y = 44483.68x + 16102.46
R² = 0.9998330    R = 0.9999165

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 4.748691e+004
SD RF: 3.938376e+003
%RSD: 8.293603
RSE: 5.102142

浓度 (ng/mL)
0 10 20 30 40 50 60

面积

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6

3.0e6

3.5e6

4.0e6

4.5e6

5.0e6
甲基硫环磷
y = 80612.55x + 27333.67
R² = 0.9994087    R = 0.9997043

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 8.571049e+004
SD RF: 6.614447e+003
%RSD: 7.717197
RSE: 3.507334
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3.3 礵㺙䏞 
》紩ⵆ 3(䫣デꣳ崽䏞⟄守㇬熧雦 2 ng/mL)㛇餘幊ざ叻ⲥ很巊䭽撑 1.2 ⴔ區勵⟝鵶絯鵳呋崵㹁 6 妃

雦皾湡叻⻊ざ暟涸唾殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵RSD%կⰨ⡤絕卓錛邍 4湡叻⻊ざ暟涸唾殆傞ꢂㄤ油
꬗獤 RSD%㖈 0.2%ㄤ 10%⟄ⰻ絕卓邍僈霪⟉㐼Ⱘ剣葻㥩礵㺙䏞կ 

邍 4. 礵㺙䏞罌㻋絕卓n=6 

䎸尼 ⻊ざ暟ぜ獦 
唾殆傞ꢂ
RSD(%) 

油꬗獤
RSD(%) 

䎸尼 ⻊ざ暟ぜ獦 
唾殆傞ꢂ
RSD(%) 

油꬗獤
RSD(%) 

1 孻⛙卓 0.099 4 22 勄䩣熧 0.055 9 
2 ⛩ꃀ歌腂熧 0.195 4 23 ⰻエ熧 0.066 10 
3 歌腂熧 0.397 2 24 暵♨炻熧灐 0.043 9 
4 嶡抣㪭灐 0.067 3 25 暵♨炻熧❇灐 0.061 6 
5 嶡抣㪭❇灐 0.100 4 26 守㇬熧 0.048 4 
6 抣㢴㪭 0.098 4 27 抣絁熧 0.061 10 
7 勄赈腱 0.106 4 28 歌㛇䒗叜熧 0.039 10 
8 ⛙卓 0.108 3 29 薅絁熧 0.050 6 
9 3-繿㛇⯘涰㪭 0.139 4 30 屛輱熧 0.046 7 

10 ⛉佪熧 0.174 5 31 㖑赈炻熧 0.063 7 
11 嶡抣㪭 0.078 6 32 歌䬜熧 0.053 4 
12 炻梠熧 0.092 2 33 躖嫫熧 0.042 8 
13 熧腂 0.072 5 34 炻絁熧 0.040 3 
14 ⯘涰㪭 0.088 5 35 宐腂炻熧 0.115 10 
15 歌熬ꥑ 0.089 3 36 孮歌臟 0.052 4 
16 薅絁熧❇灐 0.116 5 37 孮赈臟❇灐 0.043 8 
17 守熬ꥑ 0.083 8 38 孮赈臟 0.039 9 
18 薅絁熧灐 0.083 8 39 孮赈臟灐 0.039 10 
19 歌䬜熧❇灐 0.089 6 40 孮赈腂 0.036 6 
20 歌䬜熧灐 0.070 9 41 㼆炻熧 0.039 6 
21 腂薅熬ꥑ 0.075 6 42 歌㛇炻梠熧 0.127 2 

3.4 ⸈叻㔐佐桧 
》蝍蔄瑟涯呋ㅷ礵㺙⸈Ⰶ紩ⵆ 3 㼆撑ㅷ很巊⸈叻ꆀ⚹䫣デꣳ崽䏞⟄守㇬熧雦⚹ 0.01 mg/kg䭽

1.4 ⣘霚ㅷ很巊涸ⵖ㢊鵳遤呋ㅷ⵸㢅锐㔐佐桧崵㹁絕卓錛㕃 3կ絕卓邍僈42 ⚡ⱚ蚋⿺婎殆暟䎂㖲㔐佐
桧㖈 70.04~116.15%⛓ꢂ痗ざ蚋Ⱙ 50~140%涸錞㹁կ 

 
㕃 3. 蝍蔄⸈叻㔐佐崵㹁絕卓 
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4絕雿 
劥俒⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2341 痦❀岁ⵄ欽♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫ 42 ⚡ⱚ蚋⿺婎

殆暟涸崵㹁倰岁կ㖈 0.5~20 ng/mL⟄守㇬熧雦崽䏞薴㔵ⰻ䒊用叻ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r 㖲
㣐✵ 0.995կ礵㺙䏞㹊낉务n=642 ⚡ⱚ蚋⿺婎殆暟涸唾殆傞ꢂㄤ油꬗獤 RSD%ⴔⵆ㖈 0.2%ㄤ 10%⟄
ⰻկ㖈 0.01 mg/kg⟄守㇬熧雦⸈叻崽䏞♴42 ⚡ⱚ蚋⿺婎殆暟㔐佐桧ⴔ䋒㖈 70 ~ 120%⛓ꢂկ霪倰岁
鷓欽✵务蚋勞⿺껏晙涸犜欽ⱚ蚋⿺婎殆暟ⴔ區կ 
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痦Ⱉ岁 湱Ⱒ蚋勞⿺껏晙ㅷ猫⚥ⱚ蚋㢴婎殆崵㹁岁ˋˋ➃⿬ 

GC-MS/MS岁崵㹁⚥蚋勞➃⿬⚥6猫ꣳ欽ⱚ蚋婎殆暟ゎꆀ 
 

䶰 銳劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙոꅷ欽䀙峸♲ꅾ㔋匧勍孞餘翫欽⟉ GCMS-TQ8040 NX 䒊用✫务蚋
勞卿⿬务 6 猫ꣳ欽ⱚ蚋婎殆暟涸唬崵倰岁կ㖈 1.0~100 µg/L⟄㏉蝒梠腂雦崽䏞薴㔵ⰻ䒊用㛇餘ⰻ叻刼
絁ぐ湡叻⻊ざ暟絁䚍湱Ⱒ禹侨 r 㖲㣐✵ 0.999絁䚍Ⱒ禹葻㥩կ》ぐ湡叻⻊ざ暟崽䏞 10~100 μg/L(卿⿬蚋
勞⿺껏晙务剒㣐婎殆ꣳꆀ㼆䎾崽䏞⧩)鵶絯ⴔ區 6 妃6 猫湡叻⻊ざ暟油꬗獤湱㼆叻ⲥ⨊䊵RSD㖲㼭✵
5%կ⸈叻㔐佐㹊낉务ぐⱚ蚋㔐佐桧ⴔ䋒㖈 55%~86%⛓ꢂկ霪倰岁忘駈 2025 䎃晜շ务㕂蚋Ⱙո錞㹁涸蚋
勞⿺껏晙嗃暟碫务湱Ⱒ蚋勞ㄤ껏晙ㅷ猫涸ⱚ蚋剒㣐婎殆ꣳꆀ涸崵㹁銳宠կ 
 

Ⱒꝶ霒 ♲ꅾ㔋匧勍孞餘翫欽⟉  卿⿬  务㕂蚋Ⱙ  ꣳ欽ⱚ蚋 
 

䪮助暵挿 
 忘駈 2025 䎃晜շ务㕂蚋Ⱙո0212 蚋勞ㄤ껏晙唬㹁鸑太务ꣳ欽ⱚ蚋婎殆ꆀ崵㹁銳宠կ 
 ꅷ欽շ务㕂蚋Ⱙո⚁㾩倰岁⺫䘯鸟癃鷥湱Ⱒ蚋勞务湡叻ⱚ蚋䒊用 MRM ꅷ꧋倰岁կ 
 ꅷ欽 MS 玐䎸霃縨唬崵㐼歏⾓傞ꢂ玐䎸㹊梡ず傞唬崵崽䏞䊵䒗鳅㣐⻊ざ暟կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-TQ8040 NX 孞湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽⟉ 

1.2 ⴔ區勵⟝  

蒀靶叙: 

SH-Rxi-17SiI MS, 30 m×0.25mm×0.25μm 

叙庛玐䎸60˫(1 min) _ 30˫/min _170˫_ 2˫

/min _ 230˫ _ 15˫/min _300˫(6 min) 

鵳呋〡庛䏞250˫ 

鲿孞孹孞 

鵳呋倰䒭割ⴔ崨鵳呋 

鵳呋ꆀ1 μL 

崨鸟䱽ⵖ倰䒭䛎崨倰䒭 

蒀靶叙崨ꆀ1.2 mL/min  

猌㶩⻊倰䒭EI 

猌㶩彂庛䏞250˫ 

蒀靶餘靶䱹〡庛䏞250˫ 

唬崵㐼歏⾓12.55 min-19.63 min:1.50 kV, 

19.63min-45.03 min:1.70 kV 

ꅷ꧋垷䒭MRM猌㶩㼆⥌䜂錛邍 1 

 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑 2341 鸑太痦Ⱉ岁务4 ⣘霚ㅷ很巊涸ⵖ㢊涸倰岁鵳遤կ 
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3絕卓♸雭雿 

3.1 MRM ⿬侨 
⢪欽䀙峸 Smart Pesticides Database ⱚ婎侨研䎽倰岁俒⟝ꅷ꧋姻匬掬捎侨研絕ざ侨研䎽俒⟝䒊

用 MRM 倰岁MRM ꅷ꧋⿬侨㥵♴邍 1 䨾爙կ 
邍 1. MRM ꅷ꧋⿬侨 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 唾殆傞ꢂmin CAS 尼 暵䖄猌㶩㼆 焥中歏⾓(CE) 

1 ㏉꩓腂 Pyrimethanil 14.131 53112-28-0 
198.00>183.10 15 
198.00>118.10 35 
198.00>158.10 20 

2 涰蝒幡 Chlorothalonil 28.54 1897-45-6 
265.9>168.0 22 

265.9>230.8 14 
265.9>133.0 35 

3 ㏉蝒梠腂 Cyprodinil 22.307 121552-61-2 
224.10>208.10 16 
224.10>197.10 22 
224.10>131.10 14 

4 䧥㇬ꃫ Tebuconazole 34.563 107534-96-3 
125.00>89.00 15 

250.00>125.00 20 
125.00>99.00 20 

5 熧ꃑ♲薅ꂾ 
Triphenyl  

phosphate 
36.875 115-86-6 

326.00>233.00 10 
326.00>215.00 25 

6 守孮宊蝍ꂾ-1 Cyhalothrin 1 37.285 91465-08-6 
208.00>181.00 8 
197.00>161.00 8 
197.00>141.00 12 

7 守孮宊蝍ꂾ-2 Cyhalothrin 2 37.601 91465-08-6 
208.00>181.00 8 
197.00>161.00 8 
197.00>141.00 12 

8 薅ꄍ歌梠㇬ Difenoconazole 43.969 119446-68-3 

323.0>265.0 15 

323.0>202.0 28 

323.0>209.0 28 

3.2 㛇餘⼐ꂁ叻ⲥ很巊蒀靶㕃 
⟄卿⿬⚹㛇餘ⵖ㢊ⱚ蚋㛇餘叻很巊ぐ湡叻⻊ざ暟叻ⲥ很巊靶㕃㥵♴䨾爙կ 

 
㕃 1. 6 猫ⱚ蚋婎殆暟㛇餘幊ざ叻ⲥ很巊靶㕃(吥ⲥ刼絁痦 4 崽䏞挿) 

15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 min
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3.3 叻ⲥ刼絁ծ唬崵ꣳㄤꅾ㢕䚍 
獦》 5 g 瑟涯卿⿬呋ㅷ䭽撑俒务䨾鶣倰岁㢅锐》瑟涯㛇餘 1.0 mL7 口宆オ崽綫荛 0.4 mLⴔ

ⵆ⸈Ⰶ 5ծ10ծ25ծ50ծ100ծ200ծ500 µL 幊ざ叻ⲥ很巊ⵖ㢊㛇餘叻ⲥ䊨⡲很巊ぐ湡叻⻊ざ暟崽䏞錛
邍 2ꥥた⸈Ⰶ 0.1mL 崽䏞⚹ 0.1 μg/mL 熧ꃑ♲薅ꂾ⡲⚹ⰻ叻幊⺣鵂応》応巊 1 µL 鵳呋կ⟄湡叻
⻊ざ暟♸ⰻ叻崽䏞嫱⚹埇㗂叻油꬗獤嫱⚹紷㗂叻ⵖ⡲ⰻ叻刼絁կぐ湡叻⻊ざ暟 MRM 餘ꆀ蒀靶ㄤ叻ⲥ刼
絁㥵㕃 3 䨾爙կ⟄剒㣐婎殆ꣳꆀ㼆䎾崽䏞吥ⲥ刼絁痦 4 崽䏞挿ꅾ撑鵳呋 6 ꛏ雦皾ぐ湡叻⻊ざ暟油꬗
獤湱㼆叻ⲥ⨊䊵RSD⟄剒⡛挿崽䏞涸 3 ⦔⥌㐾嫱雦皾⟉㐼唬ⴀꣳLODկぐ湡叻⻊ざ暟吥ⲥ刼絁涸湱
Ⱒ禹侨ծ剒⡛唬ⴀꣳLOD⿺油꬗獤嫱 RSD 錛邍 2կ 

   

㏉꩓腂 涰蝒幡 ㏉蝒梠腂 

   

㏉꩓腂 涰蝒幡 ㏉蝒梠腂 
㕃 2. 卿⿬㛇餘务鿈ⴔⱚ蚋涸餘ꆀ蒀靶㕃10 μg/L~100 μg/L⿺叻ⲥ刼絁 

邍 2. 卿⿬㛇餘务ぐ湡叻⻊ざ暟吥ⲥ刼絁湱Ⱒ禹侨ծ剒⡛唬ⴀꣳLOD⿺礵㺙䏞 RSD% 

䎸尼 ⻊ざ暟ぜ獦 刼絁崽䏞μg/L 湱Ⱒ禹侨 R LOD(μg/L) RSD%(n=6) 

1 ㏉꩓腂 7.5ծ15ծ37.5ծ75ծ150ծ375ծ750 0.9999 0.61 0.63 

2 涰蝒幡 10ծ20ծ50ծ100ծ200ծ500ծ1000 0.9999 0.23 0.96 

3 ㏉蝒梠腂 1ծ2ծ5ծ10ծ20ծ50ծ100 0.9998 0.09 1.75 

4 䧥㇬ꃫ 2ծ4ծ10ծ20ծ40ծ100ծ200 0.9998 0.47 3.34 

5 守孮宊蝍ꂾ-1 
1ծ2ծ5ծ10ծ20ծ50ծ100 0.9995 

0.06 2.55 

6 守孮宊蝍ꂾ-2 0.20 2.09 

7 薅ꄍ歌梠㇬ 2.5ծ5ծ12.5ծ25ծ50ծ125ծ250 0.9998 0.06 1.18 

3.4 ⸈叻㔐佐桧 
》卿⿬瑟涯呋ㅷ幑⸈ⱚ婎幊ざ叻ⲥ很巊⸈叻崽䏞⚹0212շ蚋勞ㄤ껏晙唬㹁鸑太ո务錞㹁卿⿬ㅷ猫

务ぐⱚ蚋剒㣐婎殆ꣳꆀկ䭽撑俒务䨾鶣倰岁㢅锐た♳纸ぐⱚ蚋䎂㖲㔐佐桧ⴔ䋒㖈55%~86%⛓ꢂ霫絈絕

2.32e4Q 198.00>183.10  

13.0 13.5 14.0 14.5
0.00

%

100.00

1.27e4Q 265.90>168.00  

16.0 16.5 17.0 17.5
0.00

%

100.00

1.54e4Q 224.10>208.10  
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%
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校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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卓錛邍3կ 

邍 3. ぐ絆ⴔ幑⸈㔐佐桧絕卓 

䎸尼 ⻊ざ暟ぜ獦 
卿⿬呋ㅷ

mg/kg 
䎂㖲㔐佐桧% RSD%(n=3) 

1 ㏉꩓腂 N.D. 81.56 5.41 

2 涰蝒幡 N.D. 54.54 6.78 

3 ㏉蝒梠腂 N.D. 78.40 5.61 

4 䧥㇬ꃫ N.D. 85.58 4.17 

5 守孮宊蝍ꂾ N.D. 84.13 5.27 

6 薅ꄍ歌梠㇬ N.D. 77.49 4.79 

3.5 呋ㅷ唬崵 
ꅷ欽劥倰岁㢅锐卿⿬呋ㅷ鵳遤唬崵靶㕃錛㕃 3呋ㅷ务ꤑ䧥㇬ꃫ㢪㖲劢唬ⴀ唬ⴀ䧥㇬ꃫゎꆀ⡛✵

剒㣐婎殆ꣳꆀկ 

 
㕃 3. 卿⿬呋ㅷ唬崵絕卓 

 

4絕雿 
劥倰岁ꅷ欽♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫卿⿬务6猫ꣳ欽ⱚ蚋婎殆唬崵倰岁կ䭽撑2025䎃晜շ务㕂蚋Ⱙո

<2341 痦Ⱉ岁湱Ⱒ蚋勞⿺껏晙ㅷ猫务ⱚ蚋㢴婎殆崵㹁岁>㢅锐卿⿬呋ㅷ㼆卿⿬务6猫ⱚ蚋婎殆鵳遤ⰻ叻岁
㹁ꆀⴔ區կ呏研湡叻⻊ざ暟唾殆傞ꢂծ㹁䚍㹁ꆀ猌㶩㼆鵳遤㹁䚍唬낉⿺㹁ꆀⴔ區կ絕卓邍僈㛇餘吥ⲥ刼絁
絁䚍葻㥩㔐佐桧珘㹁霪倰岁鷓ざ✵2025䎃晜շ务㕂蚋Ⱙո㼆卿⿬务6猫ꣳ欽ⱚ蚋涸ⴔ區銳宠կ 
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LC-MS/MS 岁崵㹁⚥蚋勞➃⿬⚥ 8 ⚡ꣳ欽ⱚ蚋婎殆暟ゎꆀ 
 

䶰 銳劥俒⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2341 痦Ⱉ岁ⵄ欽♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫ 8 猫卿⿬务
ꣳ欽ⱚ蚋涸崵㹁倰岁կ㖈 2.5-250 ng/mL⟄꩹꩓㪭雦崽䏞薴㔵ⰻ䒊用吥ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹
侨 R 㖲㣐✵瘝✵ 0.998կ礵㺙䏞㹊낉务n=68 ⚡ꣳ欽ⱚ蚋涸唾殆傞ꢂㄤ油꬗獤礵㺙䏞葻㥩կ㖈 0.5 mg/kg
⟄꩹꩓㪭雦⸈叻崽䏞♴8 ⚡ꣳ欽ⱚ蚋㔐佐桧痗ざ蚋Ⱙ銳宠կ霪倰岁鷓欽✵务蚋勞卿⿬⿺껏晙涸ꣳ欽ⱚ
蚋ⴔ區կ 
 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  卿⿬  ⱚ蚋婎殆  ꣳ欽ⱚ蚋   
 

䪮助暵挿 
⢪欽湬䱹䲿》岁鵳遤⵸㢅锐⵸㢅锐姿낢皍⽀կ 
欽䀙峸荈灇շ务㕂蚋Ⱙո⚁欽倰岁⺫倰岁僒鲮獴偽꨽✳妃䒓封կ 

 

1㹊낉勵⟝ 
1.1 ⟉㐼 

劥㹊낉⢪欽䀙峸馄넞佪巊湱蒀靶⟉ LC-40 ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8050 翫欽禹絡կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 SCL-40 叙 庛 盲 CTO-40C 
鳕 巊 岹 LC-40B X3 餘 靶 ⟉ LCMS-8050 
荈 ⸓ 鵳 呋 㐼 SIL-40C X3 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.128 

1.2 ⴔ區勵⟝ 

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

䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽PN:227-32001-03 
崨 ⸓ 湱  A 湱-0.1 %歌ꃑ宐很巊ゎ 5 mmol/L 歌ꃑꜽ 

B 湱-歌ꃫ-0.1%歌ꃑ宐很巊ゎ 5 mmol/L 歌ꃑꜽ95:5v/v 
叙   庛  40˫ 崨   鸟  0.3 mL/min 
鵳 呋 ⡤ 獤  2 μLⰟ岤Ⰶ 10 μL 宐   
峤 膴 倰 䒭  唑䏞峤膴ⴲ映崽䏞⚹ B 湱 30%傞ꢂ玐䎸錛邍 1 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time Module Command Value 
1.00 Pumps Pump B Conc. 30 

12.00 Pumps Pump B Conc. 100 

14.00 Pumps Pump B Conc. 100 

14.01 Pumps Pump B Conc. 30 

17.00 Controller Stop  
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餘靶勵⟝ 
猌 㶩 彂  ESI/- D L 盗 庛 䏞 150˫  
꨺⻊孞 宆孞 3.0 L/min ⸈掚垷㗌庛䏞 400˫  
䎁 醋 孞 宆孞 10.0 L/min 䱹 〡 庛 䏞 300˫  
⸈ 掚 孞 瑟孞 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
焥 中 孞 孿孞230kPa M R M ⿬ 侨 錛邍 2 

邍 2. MRM ⿬侨 

䎸尼 湡叻暟 ⴔ區垷䒭 ⵸⡤猌㶩m/z ❡暟猌㶩m/z CEeV 

1      ꩹꩓㪭 ESI+ 189.20 

102.05* -20 

144.05 
74.00 

-12 

-36 

2  礵歌꩹⾝ ESI+ 280.10 
      220.05* -14 

248.10 -10 

3 掜ꃀに㉆ ESI+ 388.10 
301.10*      -20 
165.05 -31 

4 孮炊㇬ ESI+ 316.10 
165.10* -29 
247.10 -18       

5 ꄍ蝒ꂾ ESI+ 314.10 

116.00* 
222.20 
267.10 
235.10 

-20 

-13 

-10 

-15 

6 ⚋梠㇬ ESI+ 342.05 
159.10* -25 
161.00 -31 
205.00 -25 

7 ぼ㇬ꄍ蝒ꂾ ESI+ 388.10 
163.05* -35 
296.10 -19 
194.05 -20 

8 孮㊋腂  ESI- 463.00 
416.00* 20 
398.00 17 

*邍爙㹁ꆀ猌㶩 

1.3  呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐崨玐⿬撑շ务㕂蚋Ⱙո2025 䎃晜㔋鿈鸑太2341 ⱚ蚋婎殆ꆀ崵㹁岁痦Ⱉ岁4 ⣘霚ㅷ很巊

涸ⵖ㢊կ 
1.4 㛇餘幊ざ㼆撑ㅷ很巊ⵖ㢊 

》 8 ⚡ꣳ欽ⱚ蚋暟餘幊叻嫢巊⟄⛩臟㹁㺂荛 5 mL䖤ⵌぐ荈崽䏞ⴔⵆ⚹꩹꩓㪭 500 ng/mLծ礵歌꩹
⾝ 200 ng/mLծ掜ꃀに㉆ 500 ng/mLծ孮炊㇬ 300 ng/mLծꄍ蝒ꂾ 100 ng/mLծ⚋梠㇬ 100 ng/mLծぼ㇬
ꄍ蝒ꂾ 500 ng/mLծ孮㊋腂 1000 ng/mL 涸幊ざ㼆撑ㅷ务ꢂ䊨⡲巊կ 

瑟涯㛇餘很巊》瑟涯㛇餘呋ㅷず 1.3 ⣘霚ㅷ很巊湱䎾涸ⵖ㢊倰岁㢅锐ⵖ䧭瑟涯㛇餘很巊կ㹊崵ぐ
瑟涯㛇餘呋ㅷ油꬗獤㼭✵吥ⲥ刼絁剒⡛挿油꬗獤 10% 

》䋑㈒卿⿬껏晙呋ㅷ 5 g》♳鶣䖤ⵌ涸瑟涯㛇餘很巊礵㺙ꆀ》瑟涯㛇餘很巊 1 mL Ⱏ 7 口宆オ崽
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綫荛 400 μL搬た⣜妃⸈Ⰶ幊ざ㼆撑ㅷ务ꢂ䊨⡲巊 5 μLծ10 μLծ25 μLծ50 μLծ100 μLծ250 μLծ500 
μLⱄ欽⛩臟邉駈荛 1 mL嶴偒幊⺣⽰䖤㛇餘幊ざ㼆撑ㅷ很巊կ㥵♴邍 3 䨾爙紩ⵆ 4 ⚹ 0212շ蚋勞ㄤ
껏晙唬㹁鸑太ո务卿⿬ㅷ猫剒㣐婎殆ꣳ崽䏞կ 

邍 3. 吥ⲥ刼絁崽䏞 

䎸尼 湡叻暟 
紩ⵆ 1  
ng/mL 

紩ⵆ 2 
 ng/mL 

紩ⵆ 3 
 ng/mL 

紩ⵆ 4 
 ng/mL 

紩ⵆ 5  
ng/mL 

紩ⵆ 6  
ng/mL 

紩ⵆ 7  
ng/mL 

1 ꩹꩓㪭 2.5 5 12.5 25 50 125 250 
2 礵歌꩹⾝ 1 2 5 10 20 50 100 
3 掜ꃀに㉆ 2.5 5 12.5 25 50 125 250 
4 孮炊㇬ 1.5 3 7.5 15 30 75 150 
5 ꄍ蝒ꂾ 0.5 1 2.5 5 10 25 50 
6 ⚋梠㇬ 0.5 1 2.5 5 10 25 50 
7 ぼ㇬ꄍ蝒ꂾ 2.5 5 12.5 25 50 125 250 
8 孮㊋腂 5 10 25 50 100 250 500 

1.5 鵳呋ⴔ區 
礵㺙ꆀ》 1 mL ♳鶣⣘霚ㅷ很巊䧴㛇餘幊ざ㼆撑ㅷ很巊⸈Ⰶ宐 0.3 mL幊⺣⢪欽 0.22 μm 㽲륫応

芘鵂応》絯応巊 2 μL 岤Ⰶ巊湱蒀靶⚮翫餘靶⟉雵䔶油꬗獤կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ很巊 MRM 蒀靶㕃 

紩ⵆ 1 崽䏞涸卿⿬㛇餘叻MRM 蒀靶㕃㥵♴䨾爙կ 

      
꩹꩓㪭                       礵歌꩹⾝                     掜ꃀに㉆ 

        
孮炊㇬                       ꄍ蝒ꂾ                       ⚋梠㇬ 

1.24e5Q 189.20>102.05 (+)

0.5 1.0 1.5
0.00

%

100.00

6.09e4Q 280.10>220.05 (+)

6.5 7.0 7.5 8.0
0.00

%

100.00

6.07e4Q 388.10>301.10 (+)

7.5 8.0 8.5 9.0
0.00

%

100.00

3.12e4Q 316.10>165.10 (+)

8.5 9.0 9.5 10.0
0.00

%

100.00

1.76e3Q 314.10>116.00 (+)

8.5 9.0 9.5 10.0
0.00

%

100.00

3.88e3Q 342.05>159.10 (+)

9.0 9.5 10.0 10.5
0.00

%

100.00
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ぼ㇬ꄍ蝒ꂾ                  孮㊋腂     

㕃 1. 2.5ng/mL(⟄꩹꩓㪭雦)卿⿬㛇餘幊叻ⲥ很巊 MRM 蒀靶㕃 

2.2 吥ⲥ刼絁 
ⴔⵆ礵㺙ꆀ》 1.4 务ⵖ㢊䖤ⵌ涸卿⿬瑟涯㛇餘很巊䭽撑 1.4 ꂁⵖ⟄꩹꩓㪭雦⚹ 2.5-250 ng/mL涸

㛇餘幊ざ㼆撑䊨⡲很巊կ》 2 μL 岤Ⰶ巊湱蒀靶⚮翫餘靶⟉崵㹁雵䔶油꬗獤絚ⵖ吥ⲥ刼絁刼絁湱Ⱒ禹
侨 R 㖲0.998錛㕃 2կ 

   

 
꩹꩓㪭                      礵歌꩹⾝                     掜ꃀに㉆ 

 
孮炊㇬                       ꄍ蝒ꂾ                       ⚋梠㇬ 

 
ぼ㇬ꄍ蝒ꂾ                     孮㊋腂                               

㕃 2. 卿⿬㛇餘务 8 ⚡ꣳ欽ⱚ蚋吥ⲥ刼絁㕃 

 

3.32e4Q 388.10>163.05 (+)

9.0 9.5 10.0 10.5
0.00

%

100.00

9.28e4Q 463.00>416.00 (-)

10.0 10.5 11.0 11.5
0.00

%

100.00

浓度 (ng/mL)
0 100 200

面积

0.0e0

1.0e7

2.0e7

3.0e7

4.0e7

5.0e7
霜霉威
y = 218851.1x + 208500.5
R² = 0.9981976    R = 0.9990984

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 25 50 75 100

面积

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7 精甲霜灵
y = 199581.1x + 37750.32
R² = 0.9998242    R = 0.9999121

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 100 200

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7

1.4e7
烯酰吗啉
y = 58052.60x + 79614.97
R² = 0.9998189    R = 0.9999095

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50 100 150

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6 氟硅唑
y = 54045.56x + 49453.81
R² = 0.9987015    R = 0.9993506

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 20 40

面积

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5 醚菌酯
y = 9863.833x + 2114.797
R² = 0.9970366    R = 0.9985172

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 20 40

面积

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

丙环唑
y = 22647.98x + 9649.332
R² = 0.9979693    R = 0.9989841

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 50 100

面积

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

吡唑醚菌酯
y = 70712.52x - 14222.93
R² = 0.9996110    R = 0.9998055

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

浓度 (ng/mL)
0 200 400

面积

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

氟啶胺
y = 59175.51x + 38686.23
R² = 0.9977305    R = 0.9988646

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)
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2.3 礵㺙䏞 
》剒㣐婎殆ꣳ崽䏞 0.5 mg/kg⟄꩹꩓㪭雦㛇餘幊ざ叻ⲥ很巊䭽撑 1.2 ⴔ區勵⟝鵶絯鵳呋崵㹁 6 妃

雦皾湡叻⻊ざ暟涸唾殆傞ꢂㄤ油꬗獤湱㼆叻ⲥ⨊䊵RSD%կⰨ⡤絕卓錛邍 4湡叻⻊ざ暟涸唾殆傞ꢂㄤ油
꬗獤 RSD%㖈 0.175%ㄤ 7%⟄ⰻ絕卓邍僈霪⟉㐼Ⱘ剣葻㥩礵㺙䏞կ 

邍 4. 礵㺙䏞罌㻋絕卓n=6 

䎸尼 ⻊ざ暟ぜ獦 唾殆傞ꢂ RSD(%) 油꬗獤 RSD(%) 
1 ꩹꩓㪭 0.175 6 
2 礵歌꩹⾝ 0.027 7 
3 掜ꃀに㉆ 0.027 5 
4 孮炊㇬ 0.023 7 
5 ꄍ蝒ꂾ 0.030 5 
6 ⚋梠㇬ 0.095 3 
7 ぼ㇬ꄍ蝒ꂾ 0.055 6 
8 孮㊋腂 0.026 2 

2.4 ⸈叻㔐佐桧 
》卿⿬瑟涯呋ㅷ礵㺙⸈Ⰶ幊ざ㼆撑ㅷ很巊⢪䖤呋ㅷ务ぐꣳ欽ⱚ蚋ゎꆀ⚹蚋Ⱙ銳宠涸剒㣐婎殆ꣳ䭽

1.3 ⣘霚ㅷ很巊涸ⵖ㢊鵳遤呋ㅷ⵸㢅锐♲⚡䎂遤㔐佐桧崵㹁絕卓錛邍 5կ絕卓邍僈8 猫ⱚ蚋䎂㖲㔐佐
桧㖈 69.82%-103.63%⛓ꢂ痗ざ鸑太 2341 务 50%-140%涸錞㹁կ 

邍 5. 8 猫ꣳ欽ⱚ蚋幑⸈㔐佐桧絕卓 

䎸尼 ⻊ざ暟ぜ獦 䎂㖲㔐佐桧% 

1 ꩹꩓㪭 86.22  

2 礵歌꩹⾝ 101.13  

3 掜ꃀに㉆ 88.92  

4 孮炊㇬ 76.10  

5 ꄍ蝒ꂾ 98.36  

6 ⚋梠㇬ 103.63  

7 ぼ㇬ꄍ蝒ꂾ 95.82  

8 孮㊋腂 69.82  

 

3絕雿 
劥俒⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2341 痦Ⱉ岁ⵄ欽♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫ 8 ⚡卿⿬务ꣳ

欽ⱚ蚋涸崵㹁倰岁կ㖈 2.5-250 ng/mL⟄꩹꩓㪭雦崽䏞薴㔵ⰻ䒊用吥ⲥ刼絁絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨
R 㖲㣐✵瘝✵ 0.998կ礵㺙䏞㹊낉务n=68 ⚡ꣳ欽ⱚ蚋涸唾殆傞ꢂㄤ油꬗獤 RSD%ⴔⵆ㖈 0.175%ㄤ 7%
⟄ⰻկ㖈 0.5 mg/kg⟄꩹꩓㪭雦⸈叻崽䏞♴8 ⚡ꣳ欽ⱚ蚋㔐佐桧ⴔ䋒㖈 69.82% ~ 103.63%⛓ꢂկ霪倰
岁鷓欽✵务蚋勞卿⿬⿺껏晙涸ꣳ欽ⱚ蚋ⴔ區կ  
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痦♫岁 蚋勞⿺껏晙⚥✳炻➿孽㛇歌ꃑ渮碫ⱚ蚋婎殆ꆀ崵㹁岁ˋˋ涰

ざծ♲♫ 

GC-MS/MS岁崵㹁涰ざ♸♲♫蚋勞⚥✳炻➿孽㛇歌ꃑ渮碫ⱚ蚋ゎꆀ 
 

䶰 銳劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙո2341 ⱚ蚋婎殆ꆀ崵㹁岁痦剧岁⢪欽䀙峸 GCMS-TQ8040 NX ♲
ꅾ㔋匧勍孞餘翫欽⟉䒊用✫涰ざ♸♲剧蚋勞务✳炻去孽㛇歌ꃑ渮碫ⱚ蚋涸崵㹁倰岁կ㖈 0.05~2 μg /mL 崽
䏞薴㔵ⰻ✳炻⻊焫絁䚍葻㥩湱Ⱒ禹侨 r0.995կ崽䏞 0.5 μg /mL 涸叻ⲥ呋ㅷ鵶絯鵳呋 6 妃✳炻⻊焫
油꬗獤 RSD ⚹ 3.0%ꅾ撑䚍葻㥩կ㼆涰ざծ♲剧㛇餘呋ㅷ鵳遤⸈叻㔐佐桧崵霚㔐佐桧ⴔⵆ⚹ 109.3%ㄤ
100.9%RSD ⴔⵆ⚹ 0.7%ㄤ 4.0%㔐佐桧ざ呔կ霪倰岁模Ⰼ忘駈蚋Ⱙ銳宠〳⚹湱Ⱒ➢⚌罏䲿⣘⿬罌կ 
 

Ⱒꝶ霒♲ꅾ㔋匧勍孞餘翫欽⟉  涰ざ  ♲剧  ✳炻去孽㛇歌ꃑ渮 
 

䪮助暵挿 
 ꅷ欽守⻊❇ꝩ鵮⾲岁崵㹁✳炻去孽㛇歌ꃑ渮碫ⱚ蚋僽䔲⵸⚺崨倰岁乼⡲皍⤑倰岁〳ꬑկ 
 涰ざ♸♲剧㛇餘⸈叻㔐佐桧䱹鵛 100%倰岁ⲥ烁䏞넞կ 
 模Ⰼ忘駈 2025 䎃晜շ务㕂蚋Ⱙո2341 ⱚ蚋婎殆ꆀ崵㹁岁涸銳宠կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 GCMS-TQ8040 NX ♲ꅾ㔋匧勍孞餘翫欽⟉ 

1.2 ⴔ區勵⟝ 
蒀靶叙SH-62430 m×0.25 mm×1.4 μm 
叙庛玐䎸40˫(3.5 min)_30˫/min_ 250˫ (2 min) 
鵳呋〡庛䏞180 ˫ 
鲿孞䱽ⵖ垷䒭䛎絁鸟䏞 
ⴲ映叙崨ꆀ1.5 mL/min 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱 5:1 
鵳呋ꆀ1 μL 

猌㶩彂庛䏞250 ˫ 
䱹〡庛䏞250 ˫ 
唬崵㐼歏⾓靈靕歏⾓+0.5 kV 
ꅷ꧋倰䒭MRM⻊ざ暟⥌䜂錛邍 1 

1.3 呋ㅷ⵸㢅椚 

呋ㅷ⵸㢅锐倰岁⿬撑 2341 鸑太痦剧岁务 4.3 㔿湱蟋》岁涸倰䒭♧鵳遤կ 
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2絕卓♸雭雿 
2.1 叻ⲥㅷ很巊蒀靶㕃  

 
㕃 1. CS2 叻ⲥ很巊蒀靶㕃0.05 μg/mL 

邍 1. 湡叻⻊ざ暟⥌䜂 

⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
唾殆傞ꢂ

(min) 
㹁ꆀ猌㶩㼆

(m/z) 
焥中歏⾓
CEV 

㹁䚍猌㶩㼆 
(m/z) 

焥中歏⾓
CEV 

✳炻⻊焫CS2 Carbon disulfide 75-15-0 3.10 76.00>32.00 27 76.00>44.00 32 

2.2 吥ⲥ刼絁ㄤ唬ⴀꣳ 
》 CS2 㼆撑ㅷ⟄䒗鳟掬⚹很⵫鵳遤獺ꅺꂁⵖ崽䏞⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1 ㄤ 2 μg/mL 涸吥ⲥ刼

絁很巊կ⟄ CS2 崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻ⵖ⡲吥ⲥ刼絁錛㕃 2կ⟄ S/N=3 㼆䎾涸崽䏞⡲⚹⟉㐼
唬ⴀꣳկ絁䚍湱Ⱒ禹侨ծ⟉㐼唬ⴀꣳ錛邍 2կ 

 
㕃 2. CS2 吥ⲥ刼絁 

邍 2.吥ⲥ刼絁⥌䜂ㄤ⟉㐼唬ⴀꣳ 

⻊ざ暟ぜ獦 崽䏞薴㔵μg/mL 湱Ⱒ禹侨r 唬ⴀꣳμg/mL 

CS2 0.05~2 0.9957 0.003 

2.3 ꅾ㢕䚍崵霚 
》崽䏞⚹ 0.5 μg/mL 幊ざ叻ⲥ很巊鵶絯鵳呋 6 妃油꬗獤 RSD ⚹ 3.0%ꅾ撑䚍葻㥩崵㹁絕卓錛

邍 3կ 

3.47e2Q 76.00>32.00 (+)

保留时间  (min) 
0 2 4 6

0.0e0

1.0e2

2.0e2

3.0e2

浓度 (μg/mL)
0 1 2

面积

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

二硫化碳
y = 225564.4x - 6936.170
R² = 0.9913961    R = 0.9956888

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)
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邍3. ꅾ撑䚍㹊낉絕卓n=6 

No. ⻊ざ暟ぜ獦 油꬗獤1 油꬗獤2 油꬗獤3 油꬗獤4 油꬗獤5 油꬗獤6 䎂㖲油꬗獤 RSD% 

1 CS2 100967 97759 99153 93935 102210 100230 99042 3.0 

2.4 ⸈叻㔐佐桧崵霚 
2.4.1 涰ざ务去啿Ꝕ㔐佐桧 

ꅷ欽㛇餘⸈叻涸倰䒭鵳遤⽀宐䎂㔐佐桧崵霚կ》涰ざ呋ㅷ 1.0 g⸈Ⰶ去啿Ꝕ獺ꅺ磋CS2 ゎꆀ⚹ 5.367 
μg/g0.05 g䭽♳鶣倰岁鵳遤唬崵կ䎂㖲㔐佐桧⚹ 109.3%RSD ⚹ 0.7%㔐佐桧葻㥩կ崵霚絕卓錛邍 4
呋ㅷ蒀靶㕃錛㕃 3կ 

邍 4. 涰ざ务去啿Ꝕ㔐佐桧崵霚絕卓 

No. 
》呋ꆀ
g 

呋ㅷゎ CS2

ꆀμg 

去啿Ꝕ獺ꅺ
磋⸈Ⰶꆀ

g 

盐ざ CS2

⸈Ⰶꆀ
μg 

CS2 ⟉㐼
唬ⴀꆀ
μg 

㔐佐桧 
% 

䎂㖲㔐佐桧
% 

RSD 
% 

1 1.0051 0 0.0550 0.2952 0.3240 109.76 

109.3 0.7 2 1.0076 0 0.0561 0.3011 0.3264 108.40 

3 1.0033 0 0.0559 0.3000 0.3291 109.70 

 

 
㕃 3. 涰ざ㛇餘⸈叻呋ㅷ蒀靶㕃 

2.4.2 ♲剧务去啿ꝸꝔ㔐佐桧 
ꅷ欽㛇餘⸈叻涸倰䒭鵳遤⽀宐䎂㔐佐桧崵霚կ》♲剧呋ㅷ 1.0 g⸈Ⰶ去啿ꝸꝔ獺ꅺ磋CS2 ゎꆀ⚹ 7.218 

μg/g0.05 g䭽♳鶣倰岁鵳遤唬崵կ䎂㖲㔐佐桧⚹ 100.9%RSD ⚹ 4.0%㔐佐桧葻㥩կ崵霚絕卓錛邍 5
呋ㅷ蒀靶㕃錛㕃 4կ 

邍 5. ♲剧务去啿ꝸꝔ㔐佐桧崵霚絕卓 

No. 
》呋ꆀ
g 

呋ㅷゎ CS2

ꆀμg 

去啿ꝸꝔ獺
ꅺ磋⸈Ⰶꆀ

g 

盐ざ CS2

⸈Ⰶꆀ
μg 

CS2 ⟉㐼
唬ⴀꆀ
μg 

㔐佐桧 
% 

䎂㖲㔐佐桧
% 

RSD 
% 

1 1.0166 0.3772 0.0512 0.3696 0.7618 104.06 

100.90 4.0 2 1.0174 0.3775 0.0526 0.3797 0.7658 102.26 

3 1.0112 0.3752 0.0553 0.3992 0.7599 96.37 

 

5.49e2Q 76.00>32.00 (+)

保留时间  (min) 
0 1 2 3 4 5 6 7 8

0.0e0

5.0e1

1.0e2

1.5e2

2.0e2

2.5e2

3.0e2

3.5e2

4.0e2

4.5e2

5.0e2

5.5e2



 

39 

 

 
㕃 4. ♲剧㛇餘⸈叻呋ㅷ蒀靶㕃 

 

3絕雿 
劥俒⢪欽䀙峸 GCMS-TQ8040 NX ♲ꅾ㔋匧勍孞餘翫欽⟉䒊用✫涰ざ♸♲剧蚋勞务✳炻去孽㛇歌ꃑ渮

碫ⱚ蚋涸唬崵倰岁կ㖈 0.05~2 μg /mL 崽䏞薴㔵ⰻ✳炻⻊焫絁䚍葻㥩》崽䏞⚹ 0.5 μg /mL 叻ⲥ很巊
鵶絯鵳呋 6 妃ꅾ撑䚍葻㥩⚂涰ざծ♲剧㛇餘⸈叻㔐佐桧㖈 100%~110%⛓ꢂկ霪倰岁䚍腊葻㥩模Ⰼ忘
駈 2025 䎃晜蚋Ⱙ涸銳宠կ 

 
 

2.25e3Q 76.00>32.00 (+)

保留时间  (min) 
0 1 2 3 4 5 6 7 8

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3

1.2e3

1.4e3

1.6e3

1.8e3

2.0e3

2.2e3
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2.1.3 ⚥蚋勞犜ꣳ欽ⱚ蚋婎殆唬崵岁乼⡲錠곸 
⚹䌐⸔䀙峸欽䨪刿㥩涸䎾㼆务蚋勞犜ꣳ欽ⱚ婎唬崵湱Ⱒ乼⡲䧮⟌䔶ⵖ✫湱Ⱒ乼⡲錠곸⣘㣐㹻㷖⛴

䋞劅腊⚹务蚋勞唬崵欽䨪䲿⣘䌐⸔կ 

⚥蚋勞犜ꣳ欽ⱚ蚋婎殆唬崵⵸㢅椚乼⡲錠곸 
䧮涸䕧晙 1.mp4 

 
⚥蚋勞犜ꣳ欽ⱚ蚋婎殆孞湱蒀靶-⚮翫餘靶岁唬崵乼⡲錠곸 

䧮涸䕧晙 2.mp4 

 
⚥蚋勞犜ꣳ欽ⱚ蚋婎殆巊湱蒀靶-⚮翫餘靶岁唬崵乼⡲錠곸 

䧮涸䕧晙 3.mp4 
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2.1.4 ⚥蚋勞犜ꣳ欽ⱚ婎唬崵銳挿꡼瘷 
1ծQ2025䎃晜շ务㕂蚋Ⱙո0212鸑太㼆犜欽ⱚ蚋涸錞㹁剣➊⛎」⻊ 

A犜欽ⱚ蚋ㅷ猫➢2020䎃晜蚋Ⱙ涸33猫㟞⸈ⵌ✫47猫Ⱏ㟞⸈✫14猫ⱚ蚋կず傞鿈ⴔ⾲剣涸犜欽ⱚ
蚋䫣デꣳ鵳遤✫♴靈♴靈䞔ⲃ㥵♴ 

ⱚ蚋ぜ獦 2020 䎃晜䫣デꣳmg/kg 2025 䎃晜䫣デꣳmg/kg 
♲守勄輾ꃫ 0.2 0.02 

歌熬ꥑ 0.05 0.02 
⯘涰㪭 0.05 0.02 
歌䬜熧 0.02 0.01 

2ծQ2025䎃晜շ务㕂蚋Ⱙո0212鸑太务㟞⸈✫շ湱Ⱒ蚋勞⿺껏晙ㅷ猫涸ⱚ蚋剒㣐婎殆ꣳꆀոⰦ务Ⱏ⺫
ゎ㢴㼱猫蚋勞㢴㼱猫ꣳ欽ⱚ蚋 

A0212鸑太銳宠㼆11猫䌢錛蚋굹ず彂务蚋勞鵳遤ꣳ欽ⱚ婎唬崵ꣳ欽ⱚ蚋䚪雦Ⱏ剣36猫կ割ず蚋勞ꣳ
欽ⱚ蚋ㅷ猫ぐ割湱ず湱ず涸ꣳ欽ⱚ蚋ㅷ猫㖈割ず蚋勞务涸ꣳ欽⧩⛲割㽴湱ずկ 

3ծQ2341鸑太务㔋⚡餘靶唬崵倰岁㥵⡦鷥䭊䎾欽 
A㔋⚡餘靶唬崵倰岁涸鷥䭊倰岁〳⿬罌㥵♴邍呔 

2025䎃晜շ务㕂蚋Ⱙո--
-鸑太2341 

覆⿺务蚋ㅷ猫 Ⱒ岤ⱚ蚋侨ꆀ 覆⿺纸猫 

痦㔋岁ծⱚ蚋㢴婎殆ꆀ崵
㹁岁餘靶岁♸20

晜湱ず 
偽ꣳꆀ錞㹁欽✵癃叅 

GCMSMS癃叅91⚡ⱚ蚋⽀⡤ 
LCMSMS癃叅526⚡ⱚ蚋⽀⡤ 

GCMSMS 
LCMSMS 

痦❀岁ծ蚋勞⿺껏晙嗃
暟碫务犜欽ⱚ蚋㢴婎殆

崵㹁岁⼮紩 
Ⰼ嗃暟碫蚋勞⿺껏晙 

47猫犜欽ⱚ蚋 
72⚡犜欽ⱚ蚋⽀⡤ 

GCMSMS 
LCMSMS 

痦Ⱉ岁ծ湱Ⱒ蚋勞⿺껏晙
ㅷ猫务ⱚ蚋㢴婎殆崵㹁岁

倝㟞 

11猫务蚋勞⿺껏晙⺫䭍卿⿬ծ♲剧ծ
涯助ծ涰ざծ䒁脋程ծ띌ⱵծꆄꜾ蔄ծ
卽续㶩ծ꜈淼瀖俵ծ餍嫢碫嵄餍嫢ծ

䊛餍嫢ծ廩⻌餍嫢ծ号餍嫢ծ 䎂餍
嫢ծ蝍蔄 

36⚡ꣳ欽ⱚ蚋⽀⡤ 
GCMSMS 
LCMSMS 

痦剧岁ծ蚋勞⿺껏晙务✳
炻去孽㛇歌ꃑ渮碫ⱚ蚋婎

殆ꆀ崵㹁岁倝㟞 
涰ざծ♲剧 

2⚡ꣳ欽ⱚ蚋⽀⡤ 
去啿Ꝕծ去啿ꝸꝔ 

GCMSMS 

4ծQ䀙峸䎾㼆 2341 鸑太痦❀岁ծ痦Ⱉ岁涸倰岁⺫鿪剣ㆭ❈ⰻ㺂㥵⡦蜦䖤 
A䀙峸⼮紩晜շ务蚋勞犜ꣳ欽ⱚ婎唬崵ո倰岁⺫⺫ゎ 
GCMSMSծLCMSMS 唬崵倰岁⺫侨研䎽⿺倰岁俒⟝ծ䫣デ垷匣ծ乼⡲䭷⽂ 
痦❀岁唬崵⡲⚌䭷㼋⛼SOP.pdf 
痦❀岁唬崵怵爙錠곸.mp4  
2341 鸑太署勞ꂁ縨邍.pdf 
䀙峸 GCMSMSծLCMSMS 乼⡲⿺絶䫡䩛ⱃ.pdf 

 

方法包领取二维码 
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5ծQ2341 鸑太痦❀岁♸⛓⵸涸割ず㼆 GCMSMS 唬崵剣➊⛎呋涸䕧ㆇ 
A痦❀岁涸佖」㼆 GCMSMS 唬崵涸䕧ㆇ㔔稇⚺銳⺫䭍㛇餘崽䏞ㄤ䫣デꣳ涸」⻊կGCMSMS ⱚ婎唬
崵㛇餘佪䎾㣐㢴⚹㟞䔂佪䎾կ♸⛓⵸湱嫱痦❀岁涸㛇餘崽䏞꣭⡛✫䫣デꣳ⛲剣䨾꣭⡛➢罜㼆
GCMSMS 涸⾝併䏞䲿ⴀ✫刿넞涸銳宠կ 

6ծQ2341 鸑太痦❀岁务 LCMSMS 岁♸⛓⵸湱嫱倝㟞✫꨽銳餏猌㶩䪊䲽唬崵涸 5 ⚡ⱚ婎⽀⡤䀙峸
LCMSMS 㥵⡦㹊梡 

A䀙峸 LCMSMS 〳⟄㖈唾䭯⾝併䏞割♴꣭涸朐䙖♴㹊梡 5msec 馄䘯鸟姻餏猌㶩匧䚍ⴗ䰃ⴔ區կ 
7ծQ2341 鸑太痦❀岁务⢪欽⛩臟⡲⚹呋ㅷ很⵫唾殆傞ꢂꬑ⵸涸唬崵絆ⴔ㺂僒㔔⚹很⵫佪䎾❡欰殻

䕎油䕧ㆇⲥ烁㹁ꆀկ䀙峸倰呩ꅷ》➊⛎倰岁꣈姺鵯猫梡韌 
A〳⟄ꅷ》⟄匧䚍很⵫獺ꅺ呋ㅷ 䧴⢪欽 Co-injection ⸆腊կ 

8ծQ2341 鸑太痦❀岁♸⛓⵸涸割ず㼆 LCMSMS 唬崵剣➊⛎呋涸䕧ㆇ 
A痦❀岁涸佖」㼆 LCMSMS 唬崵涸䕧ㆇ㔔稇⚺銳⺫䭍崨⸓湱」⻊ㄤ蒀靶叙磜䖈」⻊կLCMSMS ⱚ
婎唬崵⟄歌ꃫ⡲⚹崨⸓湱〳 ⟄㟞⸈㣐㢴侨ⱚ婎絆ⴔ涸ㆇ䎾告禹絡⾓⸂鳅넞կ蒀靶叙磜䖈」絈⛲吐
❡欰刿넞涸⾓⸂կ䨾⟄♸⛓⵸湱嫱痦❀岁涸 LCMSMS 唬崵禹絡⾓⸂㟞넞꨽銳ꂁ㢊刿넞罣⾓涸
UHPLC ⟉㐼կ 

9ծQ2341 鸑太痦Ⱉ岁务 GCMSMS&LCMSMS 唬崵湡叻暟侨ꆀⴔⵆ⚹㢴㼱Ⱏ唬㢴㼱 
AGCMSMS ㄤ LCMSMS 唬崵湡叻暟侨ꆀ⿺Ⱏ唬湡叻暟侨ꆀ㥵♴GCMSMS 唬崵 13 ⚡湡叻暟LCMSMS
唬崵 35 ⚡湡叻暟❜⿸Ⱏ唬 4 ⚡湡叻暟կ 

10ծQ2341 鸑太痦Ⱉ岁唬崵㥵卓麁ⵌ㹊꣢呋ㅷꣳ欽ⱚ婎馄鵂叻ⲥ刼絁崽䏞薴㔵㥵⡦㢅锐 
A呏研錞㹁涸䖉崵ⱚ蚋ꣳꆀ銳宠㖈唬崵⾝併䏞忘駈涸䞔ⲃ♴〳 ⟄鷓䔲靈侮⣘霚 ㅷ很巊剒絊獺ꅺ⦔
侨կ⣘霚ㅷ很巊务蕯唬ⴀ䖉崵ⱚ蚋崵㹁ゎꆀ傞Ⱖ崽䏞䎾㖈叻ⲥ刼絁涸 絁䚍薴㔵⟄ⰻկ 

11ծQꤑ 2025 䎃晜շ务㕂蚋Ⱙո0212 鸑太务㟞⸈✫嗃靈⵫㢴佪㇬㢪鵮倝㟞✫鸑太 2342շ嗃暟欰Ɤ 
靈蒜⵫婎殆ꆀ崵㹁岁 
A僽涸կ倝㟞涸鸑太 2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո务鿈ⴔ湡叻暟㖈 LCMSMS 涸 ESI 彂♳ㆇ
䎾鳅⡛꨽銳鳅넞⾝併涸⟉㐼ꂁ縨կ 

12ծQ2341 鸑太痦剧岁շ务蚋勞⿺껏晙务✳炻去孽㛇歌ꃑ渮碫ⱚ蚋婎殆ꆀ崵㹁岁ո湡叻蚋勞⿺껏晙剣
ㆭ❈ 
A♲剧ㄤ涰ざկ⚺銳崵㹁♲剧务涸去啿ꝸꝔㄤ涰ざ务涸去啿Ꝕկ 

13ծQ2341 鸑太痦剧岁⢪欽蒀靶叙♸痦Ⱉ岁涸蒀靶叙♧荝に 
A割♧荝կ痦Ⱉ岁⢪欽涸僽50%薅㛇-歌㛇翸炊孻掬⚹㔿㹁巊涸䔀䚍瀖薉嬁絈盗叙叙Ɤ⚹ 30 m
叙ⰻ䖈⚹ 0.25 mm芘⾩䏞⚹ 0.25 μmկ痦剧岁⢪欽涸僽⟄ 6%宊⚋㛇薅㛇 94✳歌㛇翸炊孻掬⚹㔿
㹁巊涸䔀䚍瀖薉嬁絈盗叙叙Ɤ⚹ 30 m叙ⰻ䖈⚹ 0.25 mm芘⾩䏞⚹ 1.4 μmկ 

14ծQ2341 鸑太痦Ⱉ岁♸痦剧岁涸 GCMSMS 蒀靶叙割ず㥵⡦Ⲹ㼱刿䰃蒀靶叙涸瘝䖉傞ꢂ 
A〳⟄㖈 GC ♳㟞ꂁ SPL 鵳呋〡絆䧭 Twinline 禹絡կ 

 



 

43 

 

2.2 ⚥蚋勞嗃暟欰Ɤ靈蒜⵫婎殆ꆀ唬崵 
2.2.1 ⚥蚋勞嗃暟欰Ɤ靈蒜⵫婎殆ꆀ唬崵䭷㼋⾲ⴭ」⻊⿺䎾㼆 
 䭷㼋⾲ⴭ」⻊ 

务蚋勞涸猫嗃僽务⼕蚋❡⚌涸彂㣢Ⱖ餘ꆀ湬䱹䊩〸满务⼕蚋涸⚰䎯佪卓♸字⠍欽蚋㸝Ⰼկꥥ满猫嗃䪮
助涸割倗ꬠ倝嗃暟欰Ɤ靈蒜⵫㖈务蚋勞猫嗃务鄄䎛岌䎾欽傋㖈靈蒜欰Ɤワ劍ծ䲿넞❡ꆀկ搬罜割錞薴
⢪欽嗃暟欰Ɤ靈蒜⵫㼋荝Ⱖ㖈务蚋勞务婎殆溶䧭⚹䕧ㆇ务蚋勞餘ꆀ涸瑲ⴀꥧ䝖կ鵯❈婎殆割➑〳腊䎁䪓
卿⡤姻䌢欰锐纸腊㪭胇嶊餩罏⨴䐀鵮匧㣐㖑ⵖ紨✫务⼕蚋❡ㅷ㖈㕂꣢䋑㖞涸雩〳䏞꣖烯✫务⼕蚋❡⚌
㕂꣢⻊涸姿⠄կ 

姼⵸䧮㕂蚋Ⱙ务䎇尵剣嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁涸湱Ⱒ叻ⲥ♸唬崵倰岁2025 䎃晜շ务㕂蚋Ⱙո涸
封䋒㞅邉✫鵯♧瑟涯⢪蚋Ⱙ叻ⲥ⡤禹刿⸈模㊤⚹务蚋勞餘ꆀ䱽ⵖ䲿⣘✫刿Ⰼ꬗涸⣜研⚹务⼕蚋涸梡去
⻊封㾝䲿⣘锐雿ㄤ䪮助佅丒կ 

2025 䎃晜շ务㕂蚋Ⱙո封䋒涸鸑太 2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո⢪欽巊湱蒀靶-⚮翫餘靶岁
崵㹁蚋勞⿺껏晙䧴ⵖ⵫务鿈ⴔ嗃暟欰Ɤ靈蒜⵫婎殆ꆀⴔ⚹ 3 ⚡倰岁ⴔⵆ僽 59 猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ
崵㹁岁9 猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁⛩掜ⵄ婎殆ꆀ崵㹁岁կ 

 

 䀙峸䎾㼆倰呩 
湡⵸䀙峸溶絑䒊用✫模侮涸嗃暟欰Ɤ靈蒜⵫鍒Ɀ倰呩〳 ⟄䲿⣘痗ざ叻ⲥ涸⵸㢅锐署勞ծ蒀靶叙⟄⿺ⴔ

區⟉㐼կ 

叻ⲥㅷ⿺⵸㢅椚署勞 

 
 

痦♧岁+痦✳岁+痦♲岁 

嗃暟欰Ɤ靈蒜⵫叻ⲥㅷ㤛鄳 
SHIMSEN QuEChERS 䲿》渮⺫ㄤⲙ⻊盗 

倰岁 崨⸓湱 ⴔ區垷䒭 

痦♧岁 
59 猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁 

崨⸓湱 A0.05歌ꃑ很巊ゎ 10mmol/L 歌ꃑꜽ 
崨⸓湱 B0.05歌ꃑ涸歌ꃫ很巊ゎ 10mmol/L 歌ꃑꜽ 

37 ⚡姻猌㶩 
22 ⚡餏猌㶩 

痦✳岁 
9 猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁 

崨⸓湱 A50mmol/L 歌ꃑꜽ很巊欽歌ꃑ靈 pH ⧩荛 3 
崨⸓湱 B⛩臟 

姻猌㶩 

痦♲岁 
⛩掜ⵄ婎殆ꆀ崵㹁岁 

崨⸓湱 A1.2%歌ꃑ很巊 
崨⸓湱 B0.5%歌ꃑ⛩臟 

餏猌㶩 
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蒀靶叙 

 

痦♧岁 Shim-pack Velox C182.7μm3.0x150mm 

痦✳岁 Shim-pack GIST Amide3μm3.0x100mm 

痦♲岁 ShimNexHE Amide5μm2.1x100mm 

ⴔ區⟉㐼 

 

 

 

 

 

 

 
 
  

UFsweeper 焥中寑 
⢪猌㶩㖈焥中寑ⰻ䭯絯歧
䘯偽Ⲹ鸟㖑⿡ꤑ⽰⢪㖈
䘯鸟ⴔ區ծ㢴絆ⴔず傞ⴔ
區务⛲〳⟄㼜⥌尼䔂䏞
♴꣭䧴罏⚮䪓Ⲹ㼭ⵌ剒⡛
ꣳ䏞蜦䖤〳ꬑ絕卓կ 

Ⰼ⚥俒涸 LabSolutions
鲱⟝ 
〳⟄荈⸓雦皾끸殆傞ꢂ
鲽匠䎾㼆㢴侨研ⴔ區կ㢴
猫鲱⟝鳇⸔⸆腊剣佪䎾㼆
侨研㢅锐ꦼ곿կ 

絶䫡皍⽀ 
♧⡤䒭猌㶩彂霃雦絶䫡
皍⽀կ偽꨽⽸溫瑟⽰〳刿
䰃 DL 盗剒㣐ꣳ䏞Ⲹ㼱
ⴔ區⨢纸傞ꢂկ 

 

Heated ESI 䱹〡 
➢꨺⻊孞㢪⣩㼋Ⰶ넞庛孞
⡤䲿넞膴很⵫佪⸂կ⤛
鵳䎛岌⻊ざ暟涸猌㶩⻊կ 
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2.2.2 Ⱙ㘗䎾欽呩⢾ 

痦♧岁 59猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ˋˋ涯蒭 

LC-MS/MS岁唬崵⚥蚋勞涯蒭⚥66猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ 
 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽禹絡䒊用✫务蚋勞涯蒭务涸 66 猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ涸唬
崵倰岁կ呋ㅷ⵸㢅锐ㄤⴔ區倰岁㖲⿬罌 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո
务痦♧岁涸ⰻ㺂呋ㅷ絑鵂⛩臟䲿》たꅷ欽渮⺫鵳遤ⲙ⻊》ⲙ⻊巊崽綫た鵳遤巊餘翫欽ⴔ區կꅷ欽ⰻ叻岁
䒊用吥ⲥ刼絁66 猫⻊ざ暟㖈ぐ荈崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r0.992կ㖈 100 μg/L 崽䏞♴鵶
絯 6 ꛏ鵳呋⻊ざ暟涸唾殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.020%~0.085%ㄤ 0.318%~9.954%⛓ꢂ邍僈⟉
㐼礵㺙䏞葻㥩կ 
 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉  务蚋勞  嗃暟欰Ɤ靈蒜⵫  涯蒭 
 

䪮助暵挿 
 ♧ꛏ鵳呋ⴔ區涸⻊ざ暟侨ꆀⰟ 66 猫⠏✵鸑太 2342 务痦♧岁涸侨ꆀկ 
 ꅷ欽 co-injection ⸆腊〳剣佪嶊ꤑ很⵫佪䎾佖㊤油䕎կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8060 NXꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴   孞   纸 DGU-20A 5R 
鳕   巊   岹 LC-30AD×2 叙 庛 盲 CTO-30A 
荈 ⸓ 鵳 呋 㐼 SIL-30AC 餘 靶 ⟉ LCMS-8060 NX 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.118   

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 

蒀 靶 叙 
Shim-pack Velox C18150 mm x 3 mm I.D.2.7 μm 
䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 227-32010-04 

崨 ⸓ 湱 A 湱-0.05%歌ꃑ宐很巊ゎ 10 mmol/L 歌ꃑꜽ 
B 湱-0.05%歌ꃑ歌ꃫ很巊ゎ 10 mmol/L 歌ꃑꜽ 

鵳 呋 ⡤ 獤 2 μLco-injection10 μL 宐 
崨 鸟 0.4 mL/min 叙 庛 35˫ 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 5%傞ꢂ玐䎸㥵邍 1 䨾爙կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅锐ㄐ⟁ ⧩ 

1.00 岹 B Conc 5 
4.00 岹 B Conc 60 
8.00 岹 B Conc 64 
8.50 岹 B Conc 68 
9.00 岹 B Conc 75 

16.00 岹 B Conc 95 
20.00 岹 B Conc 95 
20.50 岹 B Conc 5 

25.00 䱽ⵖ㐼 STOP  

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+/- ꨺⻊孞崨鸟 3.0 L/min 
䱹 〡 歏 ⾓ 蟼⛩ꃑ1 kVⰦ⡮+4KV-3KV 䎁醋孞崨鸟 10.0 L/min 
䱹 〡 庛 䏞 250˫ ⸈掚孞崨鸟 20.0 L/min 
D L 庛 䏞 150˫ 焥 中 孞 孿孞  
⸈掚垷㗌庛䏞 400˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
M R M ⿬ 侨 錛邍2 

邍 2. MRM ⿬侨 

䎸尼 ⻊ざ暟ぜ獦 唾殆傞ꢂ(min) ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre CE(V) Q3 Pre 

1 蛺⿡峸 8.133 216.30 

173.90* -24.0 -18.0 -36.0 
131.90 -24.0 -23.0 -24.0 
104.00 -24.0 -27.0 -20.0 
96.00 -24.0 -23.0 -20.0 

2 
孢去蛺⿡峸 

ⰻ叻 
8.088 221.00 

178.80* -22.0 -19.0 -32.0 
101.10 -22.0 -26.0 -20.0 

3 蔔蕊稇ⰻꂾ 12.511 481.40 
315.20* -14.0 -19.0 -14.0 
445.40 -11.0 -14.0 -11.0 
427.20 -14.0 -16.0 -30.0 

4 
24-邍蔔蕊稇ⰻ

ꂾ 
12.511 481.35 

409.30 -25.0 -19.0 -23.0 
315.30* -25.0 -19.0 -23.0 
445.30 -23.0 -14.0 -21.0 
349.40 -14.0 -18.0 -12.0 
427.30 -14.0 -15.0 -11.0 

5 ⚋ꃀ蔔蕊稇ⰻꂾ 17.871 589.40 

459.40* -32.0 -15.0 -15.0 
441.40 -32.0 -19.0 -20.0 
515.10 -32.0 -13.0 -26.0 
533.40 -22.0 -15.0 -38.0 

6 
28-邍넞蔔蕊稇

ⰻꂾ 
13.420 495.50 

361.00 -28.0 -18.0 -17.0 
459.50 -15.0 -15.0 -29.0 
315.20* -14.0 -18.0 -14.0 
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7 ⟗♨⾝ 15.809 296.00 
240.10* -24.0 -15.0 -26.0 
222.00 -24.0 -22.0 -24.0 

8 瀌㡫稇 1.555 122.30 
58.20* -24.0 -27.0 -24.0 
62.80 -22.0 -23.0 -24.0 

9 㗂卓腂 7.086 200.00 
154.90* -10.0 -15.0 -30.0 

71.90 -18.0 -22.0 -12.0 
127.00 -10.0 -21.0 -23.0 

10 守薅腂⾝ 10.914 214.00 
172.10* -22.0 -8.0 -10.0 
154.05 -24.0 -18.0 -10.0 

11 㟞❡腂 6.454 262.10 

100.00* -30.0 -19.0 -20.0 
57.90 -30.0 -26.0 -22.0 
73.10 -30.0 -20.0 -28.0 

189.10 -30.0 -18.0 -20.0 

12 腂됮ꂾ 5.914 216.00 
143.10* -24.0 -19.0 -30.0 
100.20 -22.0 -17.0 -30.0 

13 靈トꃑ 5.794 275.10 
217.10* -13.0 -9.0 -14.0 

59.10 -14.0 -23.0 -23.0 
159.10 -14.0 -13.0 -10.0 

14 1,3-✳薅㛇膵 7.890 213.20 
94.00* -26.0 -22.0 -30.0 
76.90 -24.0 -39.0 -28.0 

120.10 -24.0 -20.0 -22.0 

15 ゜擿ꂾ 9.345 239.10 
193.10 -13.0 -15.0 -22.0 
165.00* -12.0 -20.0 -10.0 
111.00 -12.0 -45.0 -19.0 

16 孮蒜腂 15.660 422.10 
143.00* -22.0 -20.0 -29.0 
107.00 -15.0 -55.0 -17.0 

17 ト㏉ꃫ 10.880 313.10 
270.10* -34.0 -25.0 -28.0 
269.10 -34.0 -35.0 -28.0 

18 禄孽㛇得ョ 5.764 216.00 

80.70* -20.0 -14.0 -26.0 
147.90 -22.0 -15.0 -20.0 
188.00 -20.0 -16.0 -32.0 
172.90 -20.0 -14.0 -26.0 

19 䫒⦝腂 9.961 339.20 

321.20* -26.0 -19.0 -22.0 
79.90 -26.0 -29.0 -30.0 

214.00 -26.0 -27.0 -20.0 
52.00 -26.0 -55.0 -20.0 

20 3-゜㆕⛩ꃑ 6.072 176.20 
130.30* -20.0 -17.0 -26.0 
103.20 -20.0 -33.0 -20.0 
158.20 -22.0 -14.0 -22.0 

21 3-゜㆕♨ꃑ 7.136 204.10 

186.20* -20.0 -22.0 -26.0 
144.20 -20.0 -20.0 -30.0 
168.10 -20.0 -24.0 -28.0 
130.40 -20.0 -22.0 -26.0 
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22 3-゜㆕⚋ꃑ 6.553 190.10 

130.00* -23.0 -20.0 -22.0 
172.10 -22.0 -13.0 -19.0 
55.00 -10.0 -20.0 -20.0 

103.00 -10.0 -37.0 -18.0 

23 歌ㆆꓭ 1.695 114.10 
98.10* -40.0 -28.0 -30.0 
58.20 -40.0 -25.0 -22.0 
84.00 -40.0 -29.0 -32.0 

24 藃蛁ꃑ歌ꂾ 9.904 225.00 

151.10* -20.0 -13.0 -26.0 
147.20 -20.0 -14.0 -28.0 
133.00 -20.0 -16.0 -22.0 
175.20 -20.0 -12.0 -32.0 
193.30 -20.0 -12.0 -20.0 

25 掜艑得ョ 6.586 204.00 
136.00* -20.0 -17.0 -26.0 
148.10 -20.0 -15.0 -32.0 
69.00 -20.0 -22.0 -26.0 

26 蟼⛩ꃑ⛩ꂾ 11.446 215.20 
141.00* -11.0 -18.0 -23.0 
169.10 -24.0 -10.0 -11.0 
115.10 -24.0 -42.0 -20.0 

27 蟼⛩ꃑ歌ꂾ 10.184 
201.10 

141.20 -10.0 -15.0 -28.0 
115.15 -10.0 -38.0 -11.0 

218.10 
201.10 -23.0 -10.0 -21.0 
141.10* -25.0 -17.0 -30.0 

28 蟼⛩ꃀ腂 6.549 186.10 

140.80* -20.0 -18.0 -26.0 
115.00 -20.0 -39.0 -20.0 
89.00 -20.0 -55.0 -34.0 
62.00 -20.0 -55.0 -22.0 

29 㢴佪㇬ 10.718 294.20 
70.00* -34.0 -22.0 -26.0 
125.00 -34.0 -35.0 -22.0 
165.20 -32.0 -24.0 -32.0 

30 靈梠ꃑ 6.217 213.10 
157.00* -19.0 -11.0 -16.0 
139.10 -25.0 -15.0 -26.0 

31 藃蛁ꂼ 13.235 255.20 

195.20 -28.0 -12.0 -36.0 
177.00 -26.0 -10.0 -20.0 
153.10* -30.0 -15.0 -28.0 
237.20 -28.0 -9.0 -26.0 

32 ぼ㊋ꃫ 1.723 137.90 
120.10* -30.0 -20.0 -20.0 

92.00 -32.0 -25.0 -20.0 
78.00 -32.0 -30.0 -30.0 

33 
导䒭桪碛稇(繿

掜艑得ョ) 
4.968 220.10 

136.00* -22.0 -19.0 -24.0 
147.90 -24.0 -16.0 -24.0 
184.90 -22.0 -18.0 -30.0 
202.30 -24.0 -13.0 -22.0 

34 䫈蔠㇬ 12.016 264.20 69.70* -32.0 -24.0 -26.0 
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109.00 -28.0 -22.0 -22.0 
67.10 -30.0 -32.0 -26.0 

120.70 -28.0 -21.0 -22.0 

35 膴〽熧 16.567 315.10 
169.00* -36.0 -16.0 -32.0 
225.10 -36.0 -12.0 -24.0 

36 䫒⦝ꂾ 8.617 253.20 

207.10 -28.0 -12.0 -22.0 
69.00* -28.0 -22.0 -26.0 
164.90 -28.0 -17.0 -32.0 
185.10 -28.0 -12.0 -20.0 
139.00 -28.0 -20.0 -26.0 

37 掜佪㇬ 11.849 292.00 
69.90* -28.0 -23.0 -26.0 
124.80 -28.0 -30.0 -22.0 
170.20 -28.0 -23.0 -38.0 

38 膴衅ꃑ 6.563 263.20 
204.10 13.0 17.0 11.0 
201.10 29.0 16.0 24.0 
153.25* 29.0 11.0 26.0 

39 6-蔮孽㛇得ョ 6.438 224.20 
133.00* 24.0 22.0 28.0 
106.00 26.0 32.0 22.0 
117.00 24.0 35.0 24.0 

40 4-徃薅孻⛩ꃑ 6.660 
230.90 172.90* 17.0 16.0 12.0 
229.00 171.05 27.0 16.0 30.0 

41 4-守薅孻⛩ꃑ 6.422 
185.05 

127.00 13.0 14.0 14.0 
110.70 20.0 15.0 22.0 

230.95 
127.00* 11.0 22.0 12.0 
185.15 28.0 8.0 29.0 

42 靈卓ꃑ 7.214 
199.00 

126.80 21.0 14.0 22.0 
70.90 10.0 10.0 22.0 

245.20 
126.90* 12.0 19.0 14.0 
199.15 16.0 8.0 14.0 

43 㗂卓ꃑ 5.877 215.30 
156.80* 11.0 13.0 10.0 
126.90 11.0 27.0 13.0 
155.05 26.0 23.0 30.0 

44 守孽梠⚋ꃑ 10.397 271.90 
159.90* 20.0 23.0 34.0 
227.80 20.0 11.0 24.0 
192.20 20.0 15.0 20.0 

45 
2,4-✳守薅孻⛩

ꃑ 
7.407 218.90 

161.00* 24.0 14.0 28.0 
125.10 22.0 27.0 20.0 
89.10 20.0 35.0 38.0 

46 2,4-忹⚋ꃑ 8.940 233.00 
89.20 26.0 37.0 20.0 

161.00* 11.0 14.0 17.0 
125.00 11.0 26.0 12.0 

47 㖑⛙ꂛ 11.958 239.00 
193.00 20.0 24.0 40.0 
162.90 22.0 32.0 32.0 
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175.90 20.0 27.0 40.0 
134.10* 20.0 46.0 26.0 

48 4-孮薅孻⛩ꃑ 5.768 169.10 
110.90* 13.0 15.0 11.0 
124.90 18.0 13.0 21.0 
91.10 12.0 30.0 13.0 

49 守ぼ膵 8.353 245.90 
126.60* 20.0 12.0 40.0 

90.90 28.0 27.0 20.0 

50 饕꩓ꃑ 5.622 345.10 
221.15 24.0 24.0 15.0 
143.10* 13.0 29.0 14.0 
239.25 17.0 16.0 12.0 

51 饕꩓稇 7 8.959 329.15 

223.15* 12.0 21.0 15.0 
211.20 10.0 26.0 15.0 
254.90 16.0 20.0 23.0 
285.10 24.0 17.0 30.0 

52 
14-繿㛇蔔蕊稇

⻘ꃫ 
6.246 

481.10 
347.10 19.0 28.0 25.0 
369.00 17.0 18.0 28.0 
387.40 24.0 25.0 12.0 

527.30 
159.20 26.0 30.0 30.0 
387.40* 20.0 31.0 13.0 

53 4-烿薅孻⛩ꃑ 7.088 276.70 
218.90* 20.0 15.0 24.0 
126.80 20.0 32.0 22.0 

54 
5-鲜㛇龇歌孻㛇

薅ꂛꛧ 
6.060 168.10 

153.05* 12.0 18.0 10.0 
122.90 29.0 23.0 21.0 

55 蟼⛩ꃑ 7.845 
185.10 141.05 13.0 12.0 27.0 

204.10 
141.05 -10.0 -19.0 -25.0 
115.15* -10.0 -47.0 -22.0 

56 2-蟼孻⛩ꃑ 7.020 201.10 

143.20* 10.0 18.0 14.0 
157.00 14.0 12.0 28.0 
126.70 22.0 15.0 24.0 
114.95 10.0 37.0 21.0 

57 㼆鲜㛇薅ꂛꛧ 6.178 137.90 
107.80 24.0 22.0 30.0 
91.70* 26.0 24.0 24.0 
46.00 24.0 34.0 20.0 

58 㑞薅ꥑ 6.854 218.90 
99.90* 26.0 10.0 20.0 
70.70 26.0 32.0 20.0 
91.90 28.0 44.0 20.0 

59 
2,4,5-♲守薅孻

⛩ꃑ 
8.897 252.95 

195.00* 12.0 14.0 13.0 
159.00 12.0 28.0 16.0 

60 
2,3,5-♲烿薅歌

ꃑ 
8.668 498.80 

454.50* 18.0 10.0 16.0 
126.90 16.0 28.0 21.0 

61 銯桾峸 6.945 202.10 
132.00* -11.0 -20.0 -22.0 
124.10 -11.0 -20.0 -12.0 

62 䧥㇬ꃫ 12.377 308.10 70.10* -15.0 -22.0 -12.0 
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125.00 -15.0 -35.0 -22.0 

63 ♲㇬ꂼ 10.920 294.10 
69.15 -15.0 -22.0 -11.0 

197.05* -15.0 -16.0 -12.0 

64 㑞蝒⾝ 5.930 202.00 
175.05* -20.0 -25.0 -20.0 
131.10 -10.0 -33.0 -20.0 

65 䒗㏲虊匠 9.279 240.10 
125.00* -12.0 -21.0 -26.0 

89.10 -12.0 -48.0 -15.0 

66 抣虊匠 6.109 239.05 
132.10* 11.0 26.0 13.0 
197.10 12.0 20.0 13.0 
175.20 28.0 20.0 19.0 

67 孮꜊膵 13.555 459.00 
438.90 22.0 13.0 16.0 

175.10* 13.0 36.0 18.0 

*邍爙㹁ꆀ猌㶩 
1.3 叻ⲥ很巊ꂁⵖ 

幊ざ㼆撑ㅷ很巊ㄤⰻ叻很巊涸ⵖ㢊㖲⿬撑痦♧岁务涸倰岁鵳遤կ 
㛇餘幊ざ㼆撑ㅷ䊨⡲很巊涸ⵖ㢊》瑟涯㛇餘呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀ嗃靈⵫䧴ゎꆀ⡛✵叻刼剒⡛

挿涸 1/23 g♧䒭 11 口ず⣘霚ㅷ很巊涸ⵖ㢊倰岁㢅锐荛縨宆オ⟉♳✵ 40˫宐嵮崽綫荛紨 0.4 mL
ぢ嫦口务ⴔⵆ⸈Ⰶ鷓ꆀ幊ざ㼆撑ㅷ很巊ꂁⵖ䧭崽䏞ⴔⵆ⚹ 1 μg/Lծ5 μg/Lծ10 μg/Lծ20 μg/Lծ50 μ
g/Lծ100 μg/Lծ150μg/Lծ200 μg/Lծ300 μg/Lծ400 μg/Lծ500 μg/L 涸禹⴩㛇餘幊ざ㼆撑ㅷ䊨⡲很巊
嶴偒幊⺣欽䗎㶰応芘0.22μm応鵂》絯応巊䖉崵կ 
1.4 ⣘霚ㅷ很巊涸ⵖ㢊 

呋ㅷ⵸㢅锐倰岁⿬撑鸑太 2342 痦♧岁务⣘霚ㅷ很巊涸ⵖ㢊务涸倰岁鵳遤կ 

 

2絕卓♸雭雿 

2.1 叻ⲥ很巊靶㕃 
ꅷ欽♳鶣ⴔ區勵⟝㼆ぐ崽䏞涸㛇餘幊ざ㼆撑ㅷ䊨⡲很巊♳纸ⴔ區蒀靶ⴔ猌葻㥩偽䎁䪓絕卓錛㕃

1 ㄤ㕃 2կ 

 
㕃 1. 涯蒭㛇餘务 66 猫嗃暟欰Ɤ靈蒜⵫涸 MRM 蒀靶㕃100 μg/L 

 

1.18e61:122.30>58.20(+)

保留时间  (min) 
2 4 6 8 10 12 14 16 18

0.00

%

100.00
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⟗♨⾝ 腂됮ꂾ 3-゜㆕♨ꃑ 

 

 

 

靈梠ꃑ 导䒭桪碛稇(繿掜艑得ョ) 䫈蔠㇬ 

 

 
 

㗂卓ꃑ 14-繿㛇蔔蕊稇⻘ꃫ 䒗㏲虊匠 
㕃 2. 鿈ⴔ⻊ざ暟涸 MRM 蒀靶㕃100 μg/L 

2.2 很⵫佪䎾⠏⻊ 
很⵫佪䎾⚺銳䭷呋ㅷ很巊涸很⵫䔂䏞䔂✵崨⸓湱很⵫䔂䏞傞鸣䧭蒀靶油㾝㺈䧴油ⴔ⿸涸梡韌䌢封

欰✵匧䚍⻊ざ暟կ吗絡涸鍒Ɀ⸅岁鸑䌢ꅷ欽匧䚍很⵫很鍒呋ㅷկ䀙峸荈⸓鵳呋㐼䭆剣⚪㺢涸곫㢅锐⸆腊
Ⱖ务ず傞岤Ⰶ⸆腊co-injection垷䒭湱鳅吗絡湬䱹鵳呋叻ⲥ垷䒭〳⟄⿡ꤑ很⵫佪䎾佖㊤油㘗䲿
넞㹁ꆀ⾝併䏞կ➑꨽皍⽀霃㹁㽠〳⟄佖㊤很⵫佪䎾կ㥵♴㕃 3 䨾爙⢪欽 co-injection ⸆腊た油䕎㼆
獦㼺Ꝙկ 

⢪欽⵸ 

 

 

⢪欽た 

 

 㕃 3. ⢪欽 co-injection ⵸た蒀靶㕃⟄⿺ず傞岤Ⰶ⸆腊⿬侨霃㹁歲꬗ 

8.24e5Q 296.00>240.10 (+)
RT=15.809

15.5 16.0 16.5

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

5.99e5Q 216.00>143.10 (+)
RT=5.914

5.5 6.0 6.5

0.0e0

2.0e5

4.0e5

6.0e5

4.31e5Q 204.10>186.20 (+)
RT=7.136

6.5 7.0 7.5

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

4.83e4Q 213.10>157.00 (+)
RT=6.217

5.5 6.0 6.5

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

2.13e6Q 220.10>136.00 (+)
RT=4.968

4.5 5.0 5.5

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

1.75e6Q 264.20>69.70 (+)
RT=12.016

11.5 12.0 12.5

0.0e0

5.0e5

1.0e6

1.5e6

9.47e4Q 215.30>156.80 (-)
RT=5.877

5.5 6.0 6.5

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

7.00e3Q 527.30>387.40 (-)
RT=6.246

5.5 6.0 6.5

0.0e0

2.0e3

4.0e3

6.0e3

1.05e7Q 240.10>125.00 (+)
RT=9.279

8.5 9.0 9.5

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

2.59e5Q 220.10>136.00 (+)
RT=4.985

4.5 5.0 5.5

0.0e0

5.0e4

1.0e5

1.5e5

2.0e5

2.5e5

7.74e5Q 220.10>136.00 (+)
RT=4.971

4.50 4.75 5.00 5.25

0.0e0

2.0e5

4.0e5

6.0e5
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2.3 吥ⲥ刼絁 
㼜割ず崽䏞涸幊ざ叻ⲥ䊨⡲巊䭽撑1.2务涸ⴔ區勵⟝鵳遤崵㹁ꅷ欽ⰻ叻岁㹁ꆀկ⟄崽䏞嫱⚹埇㗂叻

油꬗獤嫱⚹紷㗂叻絚ⵖ吥ⲥ刼絁66猫⻊ざ暟㖈ぐ荈涸崽䏞薴㔵ⰻ䨾䖤刼絁絁䚍Ⱒ禹葻㥩吥ⲥ刼絁錛㕃
4կぐ⻊ざ暟涸絁䚍薴㔵ծ湱Ⱒ禹侨rծ⟉㐼唬ⴀꣳ呏研絁䚍剒⡛崽䏞挿雦皾ASTM岁S/N=3錛邍3կ
絕卓儑爙ぐ⻊ざ暟㖈湱䎾絁䚍薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨r㖲㣐✵0.992⟉㐼唬ⴀꣳ㖈0.01~30.11 μ
g/L⛓ꢂ忘駈湱Ⱒ崵霚銳宠կ 

 

  

 

 
 

㕃 4. 鿈ⴔ⻊ざ暟吥ⲥ刼絁 

2.4 ꅾ㢕䚍 
鷥》崽䏞⚹100 μg/L涸叻ⲥㅷ很巊鵶絯鵳呋6妃欽✵罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂㄤ油꬗獤涸ꅾ撑䚍

絕卓㥵邍3䨾爙կ絕卓儑爙唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈0.020%~0.085%⛓ꢂㄤ0.318%~9.954%
⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
2.5 㔐佐桧 

》涯蒭瑟涯呋ㅷ劥䏀呋ㅷ絑崵霚劢唬ⴀぐ嗃靈⵫䧴ゎꆀ⡛✵叻刼剒⡛挿涸1/2⸈Ⰶ♧㹁崽䏞涸嗃暟
欰Ɤ靈蒜⵫幊叻⸈叻崽䏞⚹100 μg/L䭽撑1.4务呋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Ⱖ务剣55猫嗃暟欰Ɤ靈蒜⵫涸呋ㅷ⸈叻㔐佐桧忘駈叻ⲥ务錞㹁涸60%-130%涸銳宠կ〥剣
11猫⻊ざ暟涸㔐佐桧⡛✵60%䭽撑叻ⲥ銳宠㼆鵯❈⻊ざ暟ꅷ欽叻ⲥ⸈Ⰶ岁鵳遤㹁ꆀ㼆㔐佐桧鵳遤吥姻
たぐ⻊ざ暟涸㔐佐桧㖈64.3%~105.3%⛓ꢂ忘駈銳宠絕卓錛邍3կ 

2.6 㹊꣢呋ㅷ唬崵 
》涯蒭呋ㅷ䭽撑1.4务呋ㅷⵖ㢊倰岁䎂遤ⵖ㢊2口呋ㅷ♳纸崵㹁կ2口呋ㅷ务㖲唬ⴀ膴衅ꃑㄤ㼆鲜㛇

薅ꂛꛧ⚂油꬗獤㖲⡛✵吥ⲥ刼絁剒⡛挿崽䏞կ㔔姼ꅷ欽叻ⲥ⸈Ⰶ岁㼆呋ㅷ务涸鵯⚙猫湡叻暟ゎꆀ鵳遤崵
㹁ⴔⵆぢ䖉崵呋ㅷ务⸈Ⰶ叻ⲥㅷ⸈叻崽䏞⚹20ծ50ծ100ծ200ծ300 μg/L⛓た䭽撑1.4务呋ㅷⵖ㢊倰
岁ⵖ㢊呋ㅷ䒊用吥ⲥ刼絁鵳遤唬崵絕卓㥵㕃5ծ6䨾爙կ 

浓度比
0 100 200 300 400 500

面积比

0.00

0.02

0.04

0.06

0.08

调呋酸
y = 0.0001977837x + 0.000006826806
R² = 0.9928022    R = 0.9963946

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)

浓度比
0 100 200 300 400 500

面积比

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08
氟节胺
y = 0.0001514838x - 0.0001615378
R² = 0.9969500    R = 0.9984738

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)

浓度比
0 100 200 300 400 500

面积比

0.0

0.1

0.2

0.3

0.4

3-吲哚丙酸
y = 0.0009332635x + 0.0008243292
R² = 0.9981352    R = 0.9990672

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)

浓度比
0 100 200 300 400 500

面积比

0.00

0.01

0.02

0.03

0.04

0.05

0.06 调环酸
y = 0.0001125475x - 0.0005234137
R² = 0.9982440    R = 0.9991216

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)

浓度比
0 100 200 300 400 500

面积比

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07
4-溴苯氧乙酸
y = 0.0001392223x - 0.000001397097
R² = 0.9967531    R = 0.9983752

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)

浓度比
0 100 200 300 400 500

面积比

0.00

0.02

0.04

0.06

0.08

0.10

0.12

2,4-二氯苯氧乙酸
y = 0.0002452747x - 0.0002545956
R² = 0.9974861    R = 0.9987423

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C^2)
零截距 默认 (未过原点)
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膴衅ꃑ34.2 μg/L 㼆鲜㛇薅ꂛꛧ24.2 μg/L 

㕃 5. 涯蒭呋ㅷ务唬ⴀ涸 2 猫嗃靈⵫蒀靶㕃⿺㹁ꆀ絕卓 

 

 

㕃 6. 叻ⲥ⸈Ⰶ岁唬崵 2 猫嗃靈⵫涸吥ⲥ刼絁 

 

3絕雿 
劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո务痦♧岁涸ⴔ區勵⟝⢪

欽䀙峸♲ꅾ㔋匧勍巊餘翫欽禹絡䒊用✫涯蒭㛇餘务 66 猫嗃暟欰Ɤ靈蒜⵫涸崵㹁倰岁կꅷ欽ⰻ叻岁䒊用吥ⲥ
刼絁ぐ⻊ざ暟㖈ぐ荈崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨 r0.992կ㖈ⴔ區礵㺙䏞♳ぐ⻊ざ暟涸唾殆傞
ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵ⴔⵆ㖈 0.020%~0.085%ㄤ 0.318%~9.954%⛓ꢂկ⸈叻㔐佐桧ㄤ⟉㐼唬ⴀꣳ㖲忘
駈倰岁唬崵ꣳ銳宠霪倰岁〳欽✵涯蒭蚋勞务 66 猫嗃靈⵫涸唬崵կ 

 
邍 3. 吥ⲥ刼絁⿬侨ծ唾殆傞ꢂㄤ油꬗獤ꅾ撑䚍⿺㔐佐桧崵霚絕卓 

No. ⻊ざ暟 
絁䚍薴㔵
μg/L 

湱Ⱒ禹侨
r 

唬ⴀꣳ 
(μg/L) 

RSD% 
100 μg/L 

⸈叻崽䏞 
100 μg/L 

R.T. Area 㔐佐桧% 

1 蛺⿡峸 1-500 0.9975 0.11 0.051 1.295 92.0 
2 蔔蕊稇ⰻꂾ* 

5-500 0.9989 1.07 0.040 1.942 96.9 
3 24-邍蔔蕊稇ⰻꂾ* 
4 ⚋ꃀ蔔蕊稇ⰻꂾ 10-500 0.9972 2.74 0.020 0.963 73.4 
5 28-邍넞蔔蕊稇ⰻꂾ 5-500 0.9971 1.59 0.031 1.681 72.1 
6 ⟗♨⾝ 1-500 0.9973 0.05 0.026 0.453 94.7 
7 瀌㡫稇* 1-100 0.9918 0.01 0.060 1.700 101.7 
8 㗂卓腂 5-500 0.9996 1.43 0.051 4.740 100.1 
9 守薅腂⾝ 20-500 0.9988 6.56 0.047 3.135 90.2 

2.88e4Q 263.20>153.25 (-)
RT=6.565

6.0 6.5 7.0

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

2.5e4

2.21e3Q 137.90>91.70 (-)
RT=6.197

5.5 6.0 6.5

0.0e0

5.0e2

1.0e3

1.5e3

2.0e3

浓度比
0 100 200 300

面积比

0.00

0.01

0.02

0.03

0.04

0.05
脱落酸
y = 0.0001523215x + 0.005218007
R² = 0.9982950    R = 0.9991471

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)

浓度比
0 100 200 300

面积比

0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007
对硝基苯酚钠
y = 0.00002163523x + 0.0005242832
R² = 0.9975764    R = 0.9987875

校准曲线类型: 默认 (直线 )
加权: 默认 (无 )
零截距 默认 (未过原点)
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10 㟞❡腂 1-500 0.9989 0.03 0.058 1.797 65.4 
11 腂됮ꂾ 1-500 0.9986 0.24 0.058 2.254 71.0 
12 靈トꃑ 5-500 0.9964 1.55 0.059 2.761 88.7 
13 1,3-✳薅㛇膵 1-200 0.9996 0.02 0.050 1.256 98.8 
14 ゜擿ꂾ 1-500 0.9971 0.10 0.048 0.514 86.2 
15 孮蒜腂 5-500 0.9985 0.65 0.027 1.016 97.4 
16 ト㏉ꃫ 1-500 0.9974 0.04 0.041 0.519 86.7 
17 禄孽㛇得ョ* 5-500 0.9994 1.39 0.064 2.562 104.8 
18 䫒⦝腂 5-500 0.9983 0.52 0.049 0.494 79.1 
19 3-゜㆕⛩ꃑ 10-500 0.9980 1.85 0.062 2.836 102.8 
20 3-゜㆕♨ꃑ 5-500 0.9986 1.11 0.051 3.349 83.9 
21 3-゜㆕⚋ꃑ 5-500 0.9991 0.52 0.056 2.379 95.7 
22 歌ㆆꓭ* 1-500 0.9978 0.03 0.085 0.981 98.0 
23 藃蛁ꃑ歌ꂾ 10-500 0.9988 2.27 0.047 1.865 85.7 
24 掜艑得ョ* 1-500 0.9995 0.05 0.054 0.633 99.9 
25 蟼⛩ꃑ⛩ꂾ 10-500 0.9987 1.43 0.039 1.468 84.1 
26 蟼⛩ꃑ歌ꂾ 20-500 0.9989 1.85 0.055 2.121 80.6 
27 蟼⛩ꃀ腂 1-500 0.9976 0.21 0.053 4.991 99.9 
28 㢴佪㇬ 1-500 0.9979 0.03 0.041 0.773 89.1 
29 靈梠ꃑ 20-500 0.9991 4.59 0.055 6.521 77.3 
30 藃蛁ꂼ 5-500 0.9992 0.89 0.034 1.243 83.3 
31 ぼ㊋ꃫ* 1-500 0.9972 0.24 0.069 1.569 103.8 
32 导䒭桪碛稇(繿掜艑得ョ)* 1-500 0.9974 0.09 0.067 0.862 98.1 
33 䫈蔠㇬ 1-500 0.9997 0.02 0.039 0.603 88.4 
34 膴〽熧 1-100 0.9959 0.01 0.024 1.251 85.6 
35 䫒⦝ꂾ 1-500 0.9980 0.12 0.055 2.003 83.4 
36 掜佪㇬ 1-500 0.9979 0.03 0.039 0.486 87.8 
37 膴衅ꃑ 100-500 0.9990 0.90 0.063 2.756 74.8 
38 6-蔮孽㛇得ョ* 1-500 0.9993 0.12 0.058 3.272 105.3 
39 4-徃薅孻⛩ꃑ 5-500 0.9984 0.61 0.062 3.069 86.2 
40 4-守薅孻⛩ꃑ 5-500 0.9979 1.09 0.051 5.706 84.1 
41 靈卓ꃑ 5-500 0.9990 0.21 0.053 1.572 89.4 
42 㗂卓ꃑ 1-500 0.9986 0.03 0.057 3.959 65.3 
43 守孽梠⚋ꃑ 1-500 0.9950 0.03 0.043 0.971 79.1 
44 2,4-✳守薅孻⛩ꃑ 5-500 0.9987 1.26 0.053 1.411 81.2 
45 2,4-忹⚋ꃑ 5-400 0.9953 0.52 0.051 1.499 76.1 
46 㖑⛙ꂛ 1-500 0.9969 0.01 0.039 1.736 86.7 
47 4-孮薅孻⛩ꃑ 5-500 0.9939 0.25 0.071 8.807 97.8 
48 守ぼ膵 1-500 0.9949 0.01 0.049 1.174 91.5 
49 饕꩓ꃑ 20-500 0.9956 6.02 0.078 8.752 79.5 
50 饕꩓稇 7 5-500 0.9972 1.54 0.055 1.236 84.9 
51 14-繿㛇蔔蕊稇⻘ꃫ* 20-500 0.9989 1.32 0.065 8.757 81.5 
52 4-烿薅孻⛩ꃑ 5-500 0.9969 0.32 0.054 1.231 84.5 
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53 5-鲜㛇龇歌孻㛇薅ꂛꛧ 50-500 0.9963 12.46 0.058 5.964 90.6 
54 蟼⛩ꃑ 100-500 0.9985 30.11 0.041 9.954 93.7 
55 2-蟼孻⛩ꃑ 5-500 0.9990 0.14 0.064 5.112 83.5 
56 㼆鲜㛇薅ꂛꛧ 50-500 0.9945 2.76 0.066 4.454 97.7 
57 㑞薅ꥑ 1-500 0.9978 0.01 0.056 2.653 88.8 
58 2,4,5-♲守薅孻⛩ꃑ 5-500 0.9970 0.62 0.043 1.735 74.9 
59 2,3,5-♲烿薅歌ꃑ 10-500 0.9965 3.43 0.053 4.678 64.3 
60 銯桾峸 20-500 0.9979 3.87 0.058 5.935 88.7 
61 䧥㇬ꃫ 1-200 0.9991 0.01 0.039 0.489 92.2 
62 ♲㇬ꂼ 1-500 0.9992 0.03 0.040 0.318 89.0 
63 㑞蝒⾝* 1-500 0.9986 0.11 0.062 2.943 99.5 
64 䒗㏲虊匠 1-150 0.9994 0.01 0.047 0.877 94.1 
65 抣虊匠 1-500 0.9981 0.02 0.059 2.666 93.2 
66 孮꜊膵 1-200 0.9928 0.07 0.031 1.129 85.8 

岤1ծ蔔蕊稇ⰻꂾㄤ 24-邍蔔蕊稇ⰻꂾ⚙⚡⻊ざ暟劢ⴔ䒓絕卓ꅷ欽꬗獤⸈ざ䕎䒭雦皾կ 
2ծ叻雵*涸⻊ざ暟㔐佐桧絕卓⚹叻ⲥ⸈Ⰶ岁吥姻た涸絕卓կ 
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痦✳岁 9猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ˋˋ命哥 

LC-MSMS 岁崵㹁命哥⚥ 9 猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ 

䶰 銳劥俒䒊用✫命哥务9猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ涸崵㹁倰岁կ⿬撑2025䎃晜շ务㕂蚋Ⱙո鸑太
2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո务痦2岁ꅷ欽䀙峸SHIMSEN QuEChERS ˼㼆命哥呋ㅷ鵳遤ⲙ⻊
Shim-pack GIST Amide蒀靶叙鵳遤ⴔ猌䀙峸⚮翫餘靶LCMS-8050唬崵ⴔ區կ㼆瑟涯呋ㅷ⸈叻た幑⸈崽
䏞⟄薅䎇ㅔ㇬雦0.1 mg/kg䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤3口呋ㅷ罌㻋㔐佐桧ㄤRSD絕卓
儑爙9猫宐很䚍嗃暟欰Ɤ靈蒜⵫⸈叻㔐佐桧⚹95.54-110.95%RSD⚹0.48-9.54%㔐佐桧넞ꅾ梡䚍
㥩կ霪倰岁⚹命哥务宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ涸崵㹁䲿⣘⿬罌կ 

Ⱒꝶ霒SHIMSEN QuEChERS Shim-pack GIST Amide 命哥 嗃暟欰Ɤ靈蒜⵫ LC-MSMS 

1㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 
Shimadzu LC-30AD ♸ LCMS-8050 翫欽禹絡 

1.2 ⴔ區勵⟝ 

UHPLC 勵⟝ 

蒀 靶 叙 
Shim-pack GIST Amide100 mm×3.0 mm I.D.,3 μm 
䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N227-30819-04 

崨 ⸓ 湱 A 湱-50 mM 歌ꃑꜽ宐很巊歌ꃑ靈 pH 荛 3.01 
B 湱-⛩臟 

鵳 呋 ⡤ 獤 2  μLco-injection20  μL乙腈  
崨 鸟 0.4 mL/min 叙 庛 35˫ 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸㥵♴邍䨾爙 

傞ꢂ(Min) 0 0.5 4 5 6 6.1 10 
A(%) 3 3 30 50 50 3 3 
B(%) 97 97 70 50 50 97 97 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI姻餏猌㶩ず傞䪊䲽 䎁 醋 孞 宆孞 5 L/min 
䪊 䲽 垷 䒭 㢴导䎾港崵MRM 䱹 〡 庛 䏞 400˫ 
焥 中 孞 孿孞 D L 庛 䏞 300 ˫ 
⸈ 掚 孞 䎁醋瑟孞 15 L/min ⸈掚垷㗌庛䏞 400 ˫ 
꨺ ⻊ 孞 宆孞 3 L/min M R M ⿬ 侨 錛♴邍 
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䎸尼 务俒ぜ ⵸⡤猌㶩 㹁ꆀ猌㶩 
Q1 Pre 

Bias 
CE 

Q3 Pre 
Bias 

㹁䚍猌㶩 
Q1 Pre 

Bias 
CE 

Q3 Pre 
Bias 

1 ぼ㊋ꃫ 137.9 120.1 -13 -17 -10 92.0 -13 -23 -14 
2 薅䎇ㅔ㇬ 118.7 92.0 -23 -26 -16 65.1 -11 -31 -10 
3 ⿽宊腂 85.0 67.9 -13 -21 -10 42.9 -13 -17 -16 
4 ♨ꃀ胀 161.1 143.2 -10 -14 -13 115.1 -29 -17 -20 
5 䫈蔠⚸ 113.0 40.1 -19 -25 -15 67.1 -18 -20 -26 
6 导䒭桪碛稇 220.2 136.1 -14 -16 -12 148.1 -14 -14 -25 
7 孢去瀌㡫稇 126.0 58.1 -19 -30 -23 59.0 -12 -21 -24 
8 瀌㡫稇 122.3 58.2 -11 -29 -22 62.8 -11 -22 -27 
9 歌ㆆ㍎ 114.1 98.1 -11 -26 -15 58.2 -11 -26 -23 

10 靈蒜芮 152.1 109.0 15 12 11 63.0 30 24 11 

 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑鸑太痦✳岁务⣘霚ㅷ很巊涸ⵖ㢊鵳遤կ 

 

3㹊낉絕卓⿺雭雿 
3.1 㼆撑ㅷ很巊涸 MRM 蒀靶㕃 

 
㕃 1. 命哥㛇餘务 9 猫嗃暟欰Ɤ靈蒜⵫ㄤⰻ叻涸 MRM 蒀靶㕃崽䏞⟄薅䎇ㅔ㇬雦5 ng/mL 

3.2 命哥⚥ 9 猫宐很䚍嗃暟欰Ɤ靈蒜⵫涸 LC-MS/MS 唬崵幑⸈㔐佐絕卓 
㼆命哥瑟涯呋ㅷ⸈叻た幑⸈崽䏞0.1 mg/kg䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤 3 口呋ㅷ罌㻋

㔐佐桧ㄤ RSD絕卓儑爙⸈叻㔐佐桧⚹ 95.54-110.95%RSD ⚹ 0.48-9.54%㔐佐桧넞ꅾ梡䚍㥩կ㔐
佐桧⿺ RSD 侨研錛♴邍 

䎸尼 ⱚ蚋 䎂㖲㔐佐桧% RSD% 幑⸈宐䎂mg/kg 
1 ぼ㊋ꃫ 104.55 0.48 0.1 
2 薅䎇ㅔ㇬ 101.06 0.78 0.1 
3 ⿽宊腂 100.17 0.79 2.0 
4 ♨ꃀ胀 103.03 2.91 0.1 
5 䫈蔠⚸ 103.99 9.54 0.5 
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6 导䒭桪碛稇 95.54 1.24 0.1 
7 瀌㡫稇 100.78 1.87 0.1 
8 歌ㆆ㍎ 95.73 1.07 0.1 
9 靈蒜芮 110.95 2.53 0.5 

 

4絕雿 
劥俒䒊用✫命哥务 9 猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ涸崵㹁倰岁կ⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太

2342շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո务痦 2 岁ꅷ欽䀙峸 SHIMSEN QuEChERS ˼㼆命哥呋ㅷ鵳遤ⲙ⻊
Shim-pack GIST Amide 蒀靶叙鵳遤ⴔ猌䀙峸⚮翫餘靶 LCMS-8050 唬崵ⴔ區կ㼆瑟涯呋ㅷ⸈叻た幑⸈
崽䏞⟄薅䎇ㅔ㇬雦0.1 mg/kg䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤 3 口呋ㅷ罌㻋㔐佐桧ㄤ RSD絕
卓儑爙宐很䚍嗃暟欰Ɤ靈蒜⵫⸈叻㔐佐桧⚹ 95.54-110.95%RSD ⚹ 0.48-9.54%㔐佐桧넞ꅾ梡䚍㥩կ
霪倰岁⚹命哥务宐很䚍嗃暟欰Ɤ靈蒜⵫婎殆ꆀ涸崵㹁䲿⣘⿬罌կ 

 
 
 
 
 

  



 

60 

 

痦♲岁 ⛩掜ⵄ婎殆ꆀ崵㹁岁ˋˋ⯳⿬ 

LC-MSMS 岁崵㹁⯳⿬⚥⛩掜ⵄ婎殆ꆀ 
 

䶰 銳劥俒䒊用✫⯳⿬务⛩掜ⵄ婎殆ꆀ涸崵㹁倰岁կ⿬撑2025䎃晜շ务㕂蚋Ⱙո鸑太2342շ嗃暟欰Ɤ靈
蒜⵫婎殆ꆀ崵㹁岁ո务痦♲岁ꅷ欽䀙峸SHIMSEN QuEChERS ˼㼆⯳⿬呋ㅷ鵳遤ⲙ⻊ShimNex HE 
Amide蒀靶叙鵳遤ⴔ猌䀙峸⚮翫餘靶LCMS-8060NX唬崵ⴔ區կ㼆瑟涯呋ㅷ⸈叻た幑⸈崽䏞0.2 
mg/kg䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤3口呋ㅷ罌㻋㔐佐桧ㄤRSD絕卓儑爙⛩掜ⵄ⸈叻㔐佐
桧⚹94.37%RSDⴔⵆ⚹7.24%㔐佐桧넞ꅾ梡䚍㥩կ霪倰岁⚹⯳⿬务⛩掜ⵄ婎殆ꆀ涸崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒SHIMSEN QuEChERS  ShimNex HE Amide  ⯳⿬ ⛩掜ⵄ  LC-MSMS 
 

1㹊낉鿈ⴔ 
1.1 㹊낉⟉㐼 
Shimadzu LC-40B X3 ♸ LCMS-8060NX 翫欽禹絡 

1.2 ⴔ區勵⟝ 

UHPLC 勵⟝ 

蒀 靶 叙 
ShimNex HE Amide100 mm×2.1 mm I.D.,3 μm 
䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N380-01242-90 

崨 ⸓ 湱 A 湱-1.2 %歌ꃑ宐很巊 
B 湱-0.5 %歌ꃑ⛩臟很巊 

鵳 呋 ⡤ 獤 10 μL 
崨 鸟 0.5 mL/min 叙 庛 50˫ 
峤 膴 倰 䒭 唑䏞峤膴傞ꢂ玐䎸㥵♴邍䨾爙 

傞ꢂ(Min) 0 0.5 1.5 4.5 10.5 11 15 
A(%) 10 10 80 90 90 10 10 
B(%) 90 90 20 10 10 90 90 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI餏猌㶩䪊䲽 䎁 醋 孞 宆孞 10 L/min 
䪊 䲽 垷 䒭 㢴导䎾港崵MRM 䱹 〡 庛 䏞 300˫ 
焥 中 孞 孿孞 D L 庛 䏞 250 ˫ 
⸈ 掚 孞 䎁醋瑟孞 10 L/min ⸈掚垷㗌庛䏞 400 ˫ 
꨺ ⻊ 孞 宆孞 3 L/min  M R M ⿬ 侨 錛♴邍 
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䎸尼 务俒ぜ ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias CE Q3 Pre Bias 

1 ⛩掜ⵄ 
143.0 107.0 10 12 16 
145.0 107.0 11 12 18 

2 2-徃⛩掬芮ꃑ 
188.8 81.1 13 12 27 

187.0 79.0 14 23 26 

 

2呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑痦♲岁务⣘霚ㅷ很巊涸ⵖ㢊鵳遤կ 

 

3㹊낉絕卓⿺雭雿 
3.1 㼆撑ㅷ很巊涸 MRM 蒀靶㕃 

 
㕃 1. ⯳⿬㛇餘务⛩掜ⵄㄤⰻ叻涸 MRM 蒀靶㕃10 ng/mL 

3.2 ⯳⿬⚥⛩掜ⵄ涸 LC-MS/MS 唬崵幑⸈㔐佐絕卓 
㼆⯳⿬瑟涯呋ㅷ⸈叻た幑⸈崽䏞0.2 mg/kg䭽撑♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤 3 口呋ㅷ罌㻋

㔐佐桧ㄤ RSD絕卓儑爙⛩掜ⵄ⸈叻㔐佐桧⚹ 94.37%RSD ⴔⵆ⚹ 7.24%㔐佐桧넞ꅾ梡䚍㥩կ㔐佐
桧⿺ RSD 侨研錛♴邍 

湡叻暟 
幑⸈崽䏞0.2 mg/kg 

㔐佐桧% 䎂㖲㔐佐桧% RSD% 

⛩掜ⵄ 

88.93 

94.37 7.24 102.05 

92.13 

 

4絕雿 
劥俒䒊用✫⯳⿬务⛩掜ⵄ婎殆ꆀ涸崵㹁倰岁կ⿬撑 2025 䎃晜շ务㕂蚋Ⱙո鸑太 2342շ嗃暟欰Ɤ靈蒜⵫

婎殆ꆀ崵㹁岁ո务痦♲岁ꅷ欽䀙峸 SHIMSEN QuEChERS ˼㼆⯳⿬呋ㅷ鵳遤ⲙ⻊ShimNex HE Amide 蒀
靶叙鵳遤ⴔ猌䀙峸⚮翫餘靶 LCMS-8060NX 唬崵ⴔ區կ㼆瑟涯呋ㅷ⸈叻た幑⸈崽䏞0.2 mg/kg䭽撑
♳鶣⵸㢅锐倰岁㢅锐た♳纸䎂遤 3 口呋ㅷ罌㻋㔐佐桧ㄤ RSD絕卓儑爙⛩掜ⵄ⸈叻㔐佐桧⚹ 94.37%
RSD ⴔⵆ⚹ 7.24%㔐佐桧넞ꅾ梡䚍㥩կ霪倰岁⚹⯳⿬务⛩掜ⵄ婎殆ꆀ涸崵㹁䲿⣘⿬罌կ 
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2.2.3 ⚥蚋勞嗃暟欰Ɤ靈蒜⵫唬崵銳挿꡼瘷 
1ծQ2025䎃晜շ⚥㕂蚋Ⱙո⚥倝㟞涸շ嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ո〳や㼜䨾剣⻊ざ暟佞㖈♧⚡倰

岁ꅽ꬗唬崵 
A♶〳⟄㔔⚹劥妃唬崵涸嗃靈⵫侨ꆀ㢴⻊ざ暟匧䚍䊵䒗鳅㣐䨾⟄ 25 䎃晜蚋Ⱙ⚥♧Ⱏ錞㹁✫♲
⚡唬崵倰岁ⴔⵆ⚹痦♧岁 59 猫嗃暟欰Ɤ靈蒜⵫婎殆ꆀ崵㹁岁ծ痦✳岁 9 猫宐很䚍嗃暟欰Ɤ靈蒜⵫婎
殆ꆀ崵㹁岁ծ痦♲岁⛩掜ⵄ婎殆ꆀ崵㹁岁կ 

2ծQ痦♧岁ꅽ꬗唬崵涸 59 ⚡⻊ざ暟唬ⴀꣳ䊵䒗鳅㣐䭽撑叻ⲥ錞㹁涸吥ⲥ刼絁崽䏞ꦼ⟄Ⱟ곥䨾剣⻊ざ
暟涸吥ⲥ挿侨㥵⡦鍒Ɀ 
A〳⟄呏䰘唬ⴀ䞔ⲃ靈侮㼆撑ㅷ崽䏞䧴罏鸑鵂㟞⸈吥ⲥ刼絁崽䏞挿⚡侨勻鍒Ɀ烁⥂䨾剣⻊ざ暟鿪
䭆剣駈㢿涸吥ⲥ挿侨欽✵㹁ꆀկ 

3ծQ痦♧岁⚥唬崵涸⻊ざ暟抳併䏞䊵䒗鳅㣐⿬撑叻ⲥ⚥䲿⣘涸猌㶩㼆ⴔ區傞⠔ⴀ梡⚡ⵆ⻊ざ暟♶ⴀ
䂽涸䞔ⲃ鵯猫䞔ⲃ霪㥵⡦㢅椚 
Aꛏ㼆⚡ⵆ♶ⴀ䂽涸⻊ざ暟〳呏䰘⠏⻊䞔ⲃ鷥䭊Ⱖ➭⸈ざ猌㶩⡲⚹⵸⡤猌㶩䧴罏刿䰃Ⱖ➭❡暟猌
㶩⡲⚹㹁䚍ծ㹁ꆀ涸猌㶩⟄䲿넞抳併䏞կ 

4ծQ叻ⲥ錞㹁ꅷ欽㛇餘⼐ꂁ叻ⲥ刼絁岁㹁ꆀ㹊꣢唬崵⚥ꦼ⟄㼊䪪瑟涯㛇餘㥵⡦鍒Ɀ 
A䭽撑叻ⲥ꣡岤⚥涸錞㹁㖈偽岁蜦》瑟涯㛇餘涸䞔ⲃ♴〳欽叻ⲥ⸈Ⰶ岁㼆唬ⴀ涸嗃暟欰Ɤ靈蒜⵫
㹁ꆀկ 

5ծQ痦♧岁ㄤ痦✳岁⚥㖲⢪欽⛩臟⡲⚹呋ㅷ很⵫⥂殆傞ꢂꬑ⵸涸唬崵絆ⴔ㺂僒㔔⚹很⵫佪䎾꡼곿
❡欰ⴔ⿸䂽䕧ㆇⲥ烁㹁ꆀկ䀙峸倰呩ꅷ》➊⛎倰岁鍒Ɀ鵯⚡꡼곿 
A〳⟄⢪欽 Co-injection ⸆腊佖㊤很⵫佪䎾痦♧岁ㄤ痦✳岁ⴔⵆ鷥䭊宐ㄤ⛩臟⡲⚹Ⱏず岤Ⰶ涸霚
⵫կ 

6ծQ痦♧岁⚥鿈ⴔ⻊ざ暟⠔ⴀ梡㔐佐桧⡛✵ 70%涸䞔ⲃ麁ⵌ鵯猫䞔ⲃ霪㥵⡦㹁ꆀ 
A叻ⲥ䲿ⵌ鿈ⴔ叻*涸⻊ざ暟涸㔐佐桧⡛✵ 70%鷓欽✵霪⻊ざ暟涸㹁䚍䧴⣜撑꣡岤 3 ⚥涸倰岁鵳遤
㹁ꆀկ姼㢪꣡岤 3 錞㹁⸈呋㔐佐桧䎾㖈 70%։120%⛓ꢂկ㖈忘駈ꅾ㢕䚍涸䞔ⲃ♴鿈ⴔ嗃暟欰Ɤ靈
蒜⵫㔐佐桧〳佞㺈荛 60%։130%կ暵婋䞔ⲃ♴〳 欽叻ⲥ⸈Ⰶ岁㼆㔐佐桧馄ⴀ錞㹁薴㔵涸嗃暟欰Ɤ靈
蒜⵫㹁ꆀ䧴㖈ꅾ㢕䚍忘駈涸䞔ⲃ♴⢪欽㔐佐桧吥姻㹁ꆀ絕卓կ 

7ծQ痦♲岁⿬撑叻ⲥ⚥涸勵⟝㼆⛩掜ⵄ鵳遤ⴔ區傞湡叻涸ㆇ䎾鳅⡛〳腊僽➊⛎⾲㔔 
A⛩掜ⵄ䱹鍘梯槴㐼渓僒꣭鍒䨾⟄꨽銳⢪欽 PP 呋ㅷ櫕 SHIMSEN VialP/N380-00509꣈姺꣭
鍒կ 
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2.3 ⚥蚋勞ꅾꆄ㾩⿺剣㹲⯋稇唬崵 
2.3.1 ⚥蚋勞ꅾꆄ㾩⿺剣㹲⯋稇唬崵」⻊⿺䎾㼆 
 ⚥蚋勞ꅾꆄ㾩⿺剣㹲⯋稇唬崵鸑ⴭ」⻊ 

⚥蚋⡲⚹䧮㕂⠛絡⼕㷖涸槔㹈㖈㕂ⰻ㢪Ⱘ剣䎛岌涸䎾欽ㄤ䕧ㆇ⸂կ搬罜鵛䎃勻♧❈⚥蚋❡ㅷ㔔ꅾ
ꆄ㾩馄叻瘝餘ꆀ꡼곿罜「ⵌ餘毟䕧ㆇ✫⚥蚋遤⚌涸㡮钚կ㔔姼2025 䎃晜շ⚥㕂蚋Ⱙո㼆刿㢴ㅷ猫⚥蚋
⚥涸ꅾꆄ㾩唬崵叻ⲥㄤꣳ⧩銳宠鵳遤✫⚚呔涸錞薴կ 
2025 䎃晜շ⚥㕂蚋Ⱙո⚥♸⚥蚋ꅾꆄ㾩⿺剣㹲⯋稇湱Ⱒ涸叻ⲥ剣 

1) 鸑ⴭ 0212 蚋勞ㄤ껏晙唬㹁 
2) 鸑ⴭ 2321 ꜍ծꞑծ灹ծ寏ծꜤ崵㹁岁 
3) ぐ雿랕鵶ծ蒔〽ծ䊛蒰고♴唬叅고 

⚺銳⥝雧」⻊⺫䭍㼜 52 ⚡⚥蚋勞⿺껏晙ㅷ猫涸ꅾꆄ㾩⿺剣㹲⯋稇ꣳꆀ⴩Ⰶ鸑ⴭ 0212 叻ⲥ⟄⿺㖈ㅷ
猫고♴倝㟞蒔〽ծ랕鵶ծ䊛蒰瘝涸ꅾꆄ㾩♸剣㹲⯋稇唬叅고銳宠䭽撑鸑ⴭ 2321 倰岁䒓㾝꜍ծꞑծ灹ծ寏ծ
Ꜥ涸崵㹁կ 

䎾痗ざꅾꆄ㾩⿺剣㹲⯋稇銳宠涸蚋勞⿺껏晙 

䎸〿 ぜ獦 䎸〿 ぜ獦 䎸〿 ぜ獦 䎸〿 ぜ獦 䎸〿 ぜ獦 

1 ♲♫ 2 ♲喈 3 㕼蘑蕇 4 㣐卜 5 㿋蚋 

6 㿋嘗 7 䊛餍嫢 8 㣔띿 9 加檗 10 加껺 

11 ❀㄂㶩 12 ⚸⿬ 13 欥虊 14 ⻌鞝呏 15 ⻌尪⿬ 

16 涯助 17 涯蒭 18 涯蔑 19 涯薹呏 20 桡⿬ 

21 㖑낧淼 22 銯峕⿬ 23 䔲䔱 24 䒁脋程 25 ꣈䊹 

26 紤蔄 27 띌Ⱶ 28 鵴䘋 29 饕蒭 30 蔺助 

31 ⡦껷⛔ 32 蕱勜➋ 33 ⵞ❀⸈ 34 龏ꆄ 35 贄勦 

36 ⽂❀㄂㶩 37 却㡲 38 却㹊 39 卽勱㶩 40 獓蒒 

41 命哥 42 呠➋ 43 叝脋 44 ⯳⿬ 45 䖛Ɤ⾇ 

46 磋袆 47 嵄餍嫢 48 랕蓲 49 랕礵 50 蝍蔄 

51 Ꜿ叝脋 52 ꃑ卜➋       

 

 䀙峸䎾㼆倰呩 
蚋Ⱙ䲿ⵌ涸♲猫唬崵倰岁⚥歏䠭羒ざ瘝猌㶩⡤餘靶岁⡲⚹넞抳併䏞ծ㢴⯋稇䘯鸟ⴔ區涸偽劼餘靶䪮

助僽湡⵸汚ꆀծ馄汚ꆀ⯋稇ⴔ區涸⚺銳䩛媯⛓♧鷓欽✵⚥蚋⚥꜍ծꞑծ灹ծ寏ծꜤ❀猫⯋稇涸ず傞ⴔ區կ 
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䀙峸歏䠭羒ざ瘝猌㶩⡤餘靶⟉ 

 
 Scan Mini 挣盗瘝猌㶩⡤鵳♧姿⼮紩䎇絕ざ⯓鵳涸焥中导䎾寑䪮助ㄤ넞䚍腊㔋匧勍餘ꆀⴔ區㐼㼜⼾

馊涸䚍腊♸梠唾넞絶䏞絕ざ㖈♧饰կ 
 넞鸟孞騟䱽ⵖ禹絡〳䘯鸟模䧭寑孞⡤涸鸑Ⰶㄤ䱗ⴀ蒜溁ⴔ區傞ꢂկ 
 兰腊Ȿ峤⸆腊넞崽䏞呋ㅷⴔ區た荈⸓䒁ꟋⱾ峤傞ꢂ⟄烁唾た絯崵㹁侨研涸ⲥ烁կ 
 鵳禹絡僒絶䫡⿽ꝭ涸䬒⽸偽꨽⟣⡦䊨Ⱘկ 
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2.3.2 Ⱙ㘗䎾欽呩⢾ 

꜍ծꞑծ灹ծ寏ծꜤ崵㹁岁ˋˋ蒔〽ㄤ랕鵶 

ICPMS-2050LF 崵㹁蒔〽ㄤ랕鵶⚥꜍ծꞑծ灹ծ寏ծꜤゎꆀ 
 

䶰 銳⿬罌 2025 䎃晜շ务㕂蚋Ⱙո<2321 ꜍ծꞑծ灹ծ寏ծꜤ崵㹁岁>⢪欽䀙峸歏䠭羒ざ瘝猌㶩⡤餘靶
⟉ ICPMS-2050LF 崵㹁✫蒔〽ㄤ랕鵶务꜍ծꞑծ灹ծ寏ծꜤゎꆀկ㹊낉絕卓邍僈ぐ⯋稇叻ⲥ刼絁絁䚍葻㥩
r0.9999呋ㅷ RSD5.0%⸈叻㔐佐桧㖈 88.0%~110%⛓ꢂկ霪倰岁⾝併䏞넞ծⴔ區鸟䏞䘯鷓欽
✵务蚋务꜍ծꞑծ灹ծ寏ծꜤ❀猫⯋稇涸ず傞ⴔ區կ 

 

Ⱒꝶ霒ICP-MS  务蚋  ꅾꆄ㾩  
 

䪮助暵挿 
 ⢪欽 Mini 挣盗⡛孿孞嶊署勵⟝♴蜦䖤ⲥ烁ծ珘㹁涸㹁ꆀⴔ區絕卓 
 寏⯋稇叻ⲥ很巊♸Ⱖ➭㔋猫⯋稇ず傞ꂁⵖ皍⻊㹊낉乼⡲կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䗎岚嶊鍒⟉ծ䀙峸 ICPMS-2050LF 歏䠭羒ざ瘝猌㶩⡤餘靶⟉կ 

1.2 ⴔ區勵⟝ 
⟉㐼ⴔ區勵⟝錛邍 1կ 

邍 1. ⟉㐼ⴔ區勵⟝ 

⟉㐼⿬侨 霃㹁⧩ ⟉㐼⿬侨 霃㹁⧩ 
넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

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

꨺⻊㹔 偒崨꨺㹔 넞곸곸桧 27.12 MHz 
꨺⻊㹔庛䏞 5˫ ꅷ呋帿䏞 5.0 mm 

焥中孞⡤ He 焥中孞崨鸟 6.0 L/min 
寑歏⾓ -21 V 腊ꆀ鵂応㐼 7.0 V 

1.3 呋ㅷ⵸㢅椚 
呋ㅷ⵸㢅锐倰岁⿬撑鸑太务錞㹁涸乼⡲鵳遤կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁ㄤ唬ⴀꣳ 

⢪欽 5%鲜ꃑ很巊ꂁⵖ叻ⲥ很巊叻ⲥ很巊崽䏞錛邍 2叻ⲥ刼絁錛㕃 1կ 
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邍 2. 叻ⲥ刼絁崽䏞 

⯋稇 
崽䏞μg/L 

STD1 STD2 STD3 STD4 STD5 
As 2 4 8 20 40 
Cd 1 2 4 10 20 
Cu 20 40 80 200 400 
Hg 0.2 0.4 0.8 2 4 
Pb 5 10 20 50 100 

 
㕃 1. 叻ⲥ刼絁㕃 

䭽撑呋ㅷ獦呋ꆀ 0.5 g㹁㺂⡤獤 50 mL⢪欽呋ㅷ瑟涯很巊崵㹁 11 妃ⴔⵆ⟄呋ㅷ瑟涯崽䏞涸 3 ⦔ㄤ
10 ⦔叻ⲥ⨊䊵SD雦皾䖤ⵌ霪倰岁涸唬ⴀꣳㄤ㹁ꆀꣳ絕卓錛邍 3կ 

邍 3. 倰岁唬ⴀꣳ⿺㹁ꆀꣳ 

⯋稇 餘ꆀ侨 ⰻ叻⯋稇 
倰岁唬ⴀꣳ 
mg/kg 

倰岁㹁ꆀꣳ 
mg/kg 

As 75 72Ge 0.0016 0.0052 
Cd 114 115In 0.0003 0.0008 
Cu 63 72Ge 0.0047 0.0157 
Hg 202 209Bi 0.0010 0.0034 
Pb 208 209Bi 0.0066 0.0218 

2.2 呋ㅷⴔ區絕卓⿺⸈叻㔐佐桧 
⢪欽 ICPMS-2050LF 崵㹁蒔〽ㄤ랕鵶呋ㅷ务ꅾꆄ㾩⯋稇涸ゎꆀ䎇鵳遤⸈叻㔐佐㹊낉կ㹊낉絕卓錛邍 4

ㄤ邍 5կ 
邍 4. 蒔〽崵霚絕卓 

⯋稇 
獦呋ꆀ 

(g) 
崵㹁崽䏞 

(μg/L) 
RSD 

%n=3 
呋ㅷゎꆀ 
(mg/kg) 

⸈叻崽䏞 
(μg/L) 

崵㹁崽䏞 
(μg/L) 

⸈叻㔐佐桧 
% 

As 

0.4997 

2.28 3.13 0.23 4.00 6.48 105 

Cd 3.92 0.98 0.39 5.00 8.56 92.8 

Cu 133 0.18 13.3 100 221 88.0 

Hg 0.199 3.10 0.02 0.30 0.481 94.0 

Pb 18.3 0.75 1.83 10.0 28.4 101 

 

 

 



 

67 

 

邍 5. 랕鵶崵霚絕卓 

⯋稇 
獦呋ꆀ 

(g) 
崵㹁崽䏞 

(μg/L) 
RSD 

%n=3 
呋ㅷゎꆀ 
(mg/kg) 

⸈叻崽䏞 
(μg/L) 

崵㹁崽䏞 
(μg/L) 

⸈叻㔐佐桧 
% 

75As 

0.5000 

3.02 1.93 0.30 4.00 7.00 99.5 
114Cd 4.63 1.39 0.46 5.00 9.60 99.4 
63Cu 187 0.36 18.7 100 278 91.0 

202Hg 0.187 4.57 0.02 0.30 0.515 109 
208Pb 26.3 0.96 2.63 10.0 36.1 98.0 

 

3絕雿 
劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙո<2321 ꜍ծꞑծ灹ծ寏ծꜤ崵㹁岁>蒔〽ㄤ랕鵶呋ㅷ絑鲜ꃑ䗎岚嶊

鍒た⢪欽䀙峸歏䠭羒ざ瘝猌㶩⡤餘靶⟉ ICPMS-2050LF 崵㹁꜍ծꞑծ灹ծ寏ծꜤ❀猫⯋稇ゎꆀկ㹊낉絕卓
邍僈霪倰岁叻ⲥ刼絁絁䚍葻㥩ծ唬ⴀꣳ⡛ծ珘㹁䚍㥩ծⴔ區鸟䏞䘯鷓欽✵蒔〽ㄤ랕鵶务꜍ծꞑծ灹ծ寏ծ
Ꜥ❀猫⯋稇涸ず傞ⴔ區կ 
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2.3.3 ⚥蚋勞ꅾꆄ㾩⿺剣㹲⯋稇唬崵蚋Ⱙ꡼瘷 
1ծQ㖈鸑太2321 ꜍ծꞑծ灹ծ寏ծꜤ崵㹁岁务歏䠭羒ざ瘝猌㶩⡤餘靶岁⚺銳涸㟞⥝雧ⰻ㺂⺫䭍

ㆭ❈ 
A⚺銳涸㟞⥝雧ⰻ㺂⺫䭍 
 》嶊⣘霚ㅷ䎁醋鵂玐呋ㅷ湬䱹磋烱た》呋崵㹁կ 
 叻ⲥㅷ很巊ⵖ㢊涸獺ꅺ很巊歋 10%v/v鲜ꃑ很巊靈侮⚹ 5%v/v鲜ꃑ很巊կ 
 ⚹皍⻊㹊낉乼⡲寏⯋稇叻ⲥㅷ很巊〳⟄鷥䭊♸Ⱖ㸐㔋猫⯋稇叻ⲥㅷ很巊ず傞ꂁⵖկ 
 ⥝雧✫叻ⲥ刼絁涸崽䏞薴㔵叻ⲥ刼絁崽䏞挿侨ꆀ歋5⚡㟞⸈荛6⚡կ 
 ꣡岤务䲿ⵌⰻ叻很巊崽䏞〳呏研⟉㐼霃㢊Ⱘ⡤䞔ⲃ鷓䔲靈侮务蚋岤㼘⵫涸》呋ꆀ䎾⣜研ぐㅷ猫
Ⱘ⡤⢪欽⵫ꆀ⿺婎殆ꆀꣳ䏞盐皾た鵳遤》呋ゎ寏涸叻ⲥㅷ很巊䎾㖈ꂁⵖ模2㼭傞ⰻ⢪欽կ 

ぐ⯋稇崽䏞挿」⻊宨䚪邍 

⯋稇 
崽䏞挿ng/ml 

2020䎃晜 2025䎃晜 

꜍ 0ծ1ծ5ծ10ծ20 0ծ5ծ10ծ20ծ50ծ100 

ꞑ 0ծ0.5ծ2.5ծ5ծ10 0ծ1ծ2ծ4ծ10ծ20 

灹 0ծ1ծ5ծ10ծ20 0ծ2ծ4ծ8ծ20ծ40 

寏 0ծ0.2ծ0.5ծ1ծ2ծ5 0ծ0.2ծ0.4ծ0.8ծ2ծ4 

Ꜥ 0ծ50ծ100ծ200ծ500 0ծ20ծ40ծ80ծ200ծ400 

2ծQ㖈⢪欽歏䠭羒ざ瘝猌㶩⡤崵㹁务蚋勞呋ㅷ傞㔔㛇餘꡼곿ⴀ梡呋ㅷⰻ叻ㆇ䎾⧩♸叻ⲥㅷ很巊ⰻ叻ㆇ
䎾⧩封欰䊭㣐涸」⻊傞䀙峸剣➊⛎⸅岁佖㊤ 
A䔲ⰻ叻ㆇ䎾⧩㔔㛇餘割ず封欰䊭㣐䊵䒗傞〳⟄⢪欽呋ㅷ珘㹁⟉㐼錜崵ⰻ叻ㆇ䎾⧩湬荛ⰻ叻ㆇ
䎾⧩封欰涸」⻊割㣐傞ⱄ鵳遤叻ⲥㅷㄤ呋ㅷ涸崵ꆀկ倝妴涸䀙峸 ICP-MS2040/2050LF 鲱⟝ꅽ䌄剣ⰻ
叻䔂䏞岚⸓㕃〳⣘⢪欽罏㖈崵霚鵂玐务錜㻋ⰻ叻涸岚⸓䔂䏞涰ⴔ嫱կ 

3ծQ㖈⢪欽歏䠭羒ざ瘝猌㶩⡤崵㹁务蚋勞넞渮呋ㅷ傞䎾霪牢⛎䎾㼆 
A㖈崵霚鵂玐务麁ⵌ⫸跷㡲ծ嵳轘ꭤ鵯碫涸넞渮呋ㅷ傞䀙峸倝妴涸 ICP-MS2040/2050LF ⟉㐼䌄剣㖈
絁獺ꅺ⸆腊⢪欽鲱⟝靈侮獺ꅺ孞崨ꆀ㖈絁獺ꅺ欽勻崵霚넞渮呋ㅷⰦ妃䀙峸⛲剣叻ⲥ瀃盗⢪欽叻
ⲥ瀃盗勻鵳遤崵霚넞渮呋ㅷկ 

4ծQ㖈⢪欽歏䠭羒ざ瘝猌㶩⡤崵㹁务蚋勞务涸寏傞㔔寏⯋稇涸割珘㹁䚍吐㼋荝叻ⲥ刼絁ㄤ呋ㅷ崵霚
絕卓涸ⲥ烁䀙峸⟄➊⛎倰岁鍒Ɀ 
A㔔寏⯋稇劥魧涸割珘㹁㖈崵霚鵂玐务絑䌢吐ⴀ梡絕卓割ⲥ烁䧴罏絁䚍䖎䊵鵯傞㖈崵霚寏⯋稇
傞〳⟄ぢ呋ㅷㄤ寏叻ⲥㅷ很巊务幑⸈ꆄ叻巊⡲⚹珘㹁⵫⟄䲿넞寏⯋稇涸珘㹁䚍կ 
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2.4 餘靶岁鸑ⴭ䎾欽 
2.4.1 2025 䎃晜շ⚥㕂蚋Ⱙո㔋鿈鸑ⴭ 0431 餘靶岁⥝雧ⰻ㺂⿺䎾㼆 
 鸑ⴭ 0431 餘靶岁⥝雧ⰻ㺂 

2025 䎃晜շ务㕂蚋Ⱙո㔋鿈鸑太 0431 餘靶岁㖈㢴⚡Ⱒꝶ鿈ⴔ鵳遤✫⥝雧傋㖈⢪霪唬崵倰岁♸傞⥡
鵳刿㤎ざ撑勇㢴呋涸蚋ㅷⴔ區꨽宠鵳♧姿䲿⼮蚋ㅷ餘ꆀ䱽ⵖ宐䎂կ 

˖ 嚋鶣鿈ⴔ䬪㾝✫餘靶䪮助㖈务蚋ծ⻊㷖蚋ծ欰暟蚋ㄤ䗎欰暟ꊹ㹁瘝곭㚖涸䎾欽皍鶣⢪䎾欽薴
㔵刿僈兠刿倝餘靶⟉⚺銳絆䧭㕃幑⸈溫瑟禹絡㕃爙模㊤⟉㐼絕匬㾝爙կ 

˖ 鵳呋禹絡㼜♧ծ鵳呋禹絡ⴔ⚹湬䱹鵳呋ㄤ翫欽鵳呋⚙鿈ⴔկ㖈湬䱹鵳呋鿈ⴔ㟞
⸈✫ꬋ䮦封䚍㔿⡤䧴巊⡤呋ㅷⴔ區涸䲽鶣կ翫欽鵳呋鿈ⴔ倝㟞✫謭㽻蒀靶-餘靶翫欽ծ掚ꅾⴔ區
-餘靶翫欽ծ䗎崨䱽蓿晙-餘靶翫欽⿺餘靶䧭⫸瘝䪮助涸䲽鶣կ 

˖ 猌㶩彂⸈✫歏䠭羒ざ瘝猌㶩⡤歏猌彂涸䲽鶣կ㟞⸈✫歏㶩鲲ⴁ猌㶩彂ծ歏㌂꨺猌㶩彂ㄤ㛇
餘鳇⸔慨⯕鍒エ猌㶩彂瘝僽剒䌢欽涸猌㶩彂涸邍鶣կ 

˖ 餘ꆀⴔ區㐼㟞⸈餘ꆀⲥ烁䏞䚍腊䭷叻邉埋䌢欽碫㘗倝㟞⩫ꅽ〽」䰃꫽歏㖞鲪麤꣆餘ꆀ
ⴔ區㐼瘝侮ざ猌㶩㔐偒Ⱏ䮷餘ꆀⴔ區㐼ㄤ⩫ꅽ〽」䰃꫽歏㖞鲪麤꣆餘ꆀⴔ區㐼⚹⩫
ꅽ〽」䰃餘ꆀⴔ區㐼模㊤ⴔ碫կ 

˖ 猌㶩烱鄬倝㟞✫猌㶩烱鄬고霫絈➝絏✫ぐ猫猌㶩烱鄬倰䒭կ 
˖ 侨研ꅷ꧋倰䒭倝㟞✫侨研ꅷ꧋倰䒭고巑渷✫Ⰼ䪊䲽ծ侨研ꬋ⣜饆䪊䲽ծ侨研⣜饆䪊䲽瘝

垷䒭կ㼆⚮翫餘靶♴涸❡暟猌㶩䪊䲽ծ⵸⡤猌㶩䪊䲽瘝㢴猫䪊䲽垷䒭鵳遤✫霫絈涸ⴔ碫♸霹僈կ 
˖ ⟉㐼烁霆倝㟞✫⟉㐼烁霆涸ⰻ㺂⺫䭍餘靶⟉ㄤ蒀靶-餘靶翫欽⟉涸㸝鄳烁霆IQծ鵘遤烁霆

OQㄤ䚍腊烁霆PQ瘝կ 
˖ 倰岁낉霆♸烁雩倝㟞✫Ⱒ✵䒓㾝餘靶倰岁낉霆䧴烁雩䊨⡲务꨽銳Ⱒ岤涸㹊낉⿬侨涸⴩邍կ 
˖ 崵㹁岁呏研湱Ⱒ䪮助錞薴倝㟞✫㹁䚍ㄤ㹁ꆀⴔ區고♴涸禹絡鷓欽䚍銳宠ㄤ䎾欽ⰻ㺂կ 

 餘靶䧭⫸䪮助⾲椚⿺暵挿 
2025 䎃晜շ务㕂蚋Ⱙո껷妃㼜餘靶䧭⫸MS Imaging紵Ⰶշ务㕂蚋Ⱙո薴殶鵯♧⚿䲃割➑僽㼆餘

靶䧭⫸䪮助㖈蚋暟灇瑕ծ餘ꆀ䱽ⵖ瘝곭㚖⼾馊餑柄涸勉㪭雩〳刿僽䧮㕂蚋Ⱙ⡤禹♸傞⥡鵳ծ稒餤猰䪮⵸屠
涸剣⸂錛霆կ 

0431 餘靶岁务Ⱒ✵餘靶䧭⫸涸䲽鶣㼜呋ㅷ䧴㢅锐た涸呋ㅷ縨✵呋ㅷ〵⯕㷖烁雩邍꬗䕎䙖䎇鷥
䭊湡叻䧭⫸⼓㚖ꅷ欽㛇餘鳇⸔慨⯕鍒エ猌㶩彂䧴鍒エ꣡歏㌂꨺猌㶩彂㥵 DESI瘝䱹〡鸑鵂䖉崵䧭ⴔ
涸餘蚚嫱㼆䎾涸ㆇ䎾䔂䏞⿺Ⱖ㗂叻⡙縨匬䒊餘靶㕃⫸կ 

餘靶䧭⫸涸⾲椚 
㖈絆絉ⴗ晙♳㖲♧嶃銻㛇餘た⢪欽慨⯕鵳遤鷶挿䪊䲽撑㼘կ⢪絆絉ⴗ晙㼆䎾⡙縨♳䨾⺫ゎ涸欰暟ⴔ

㶩ծ湡叻蚋暟瘝猌㶩⻊た䎇鵳Ⰶ餘靶ⴔ區蜦䖤湡叻䧭ⴔ㖈絆絉ⴗ晙♳⼓㚖ⴔ䋒暵䖄涸䪮助䩛媯կ 
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MALDI-MSI 涸⾲锐 

餘靶䧭⫸涸暵挿 
餘靶䧭⫸䪮助ⵄ欽餘靶㹊梡呋ㅷ䧭ⴔ涸䧭⫸蜦》Ⱖ瑟ꢂⴔ䋒⥌䜂㖈絆絉ծ絈脅欨荛❇絈脅宐䎂♳㹊

梡㢴䧭ⴔⴔ䋒涸〳錠⻊⚹务蚋勞ㅷ餘〳錠⻊灇瑕䒓鳧✫Ⰼ倝騟䖈կ霪䪮助Ⱘ剣⟄♴暵挿 
ⴔ㶩暵䒗䚍餘靶䧭⫸腊㢿霋ⵆ䎇㹁⡙暵㹁涸ⴔ㶩⺫䭍㼭ⴔ㶩去靧暟ծ腒碫ծ蚋暟⿺Ⱖ去靧❡暟ծ

跗涯餘ㄤ胂瘝կ鵯⢪䖤㸐䧭⚹灇瑕欰暟禹絡务ⴔ㶩ⴔ䋒涸锐䟝䊨Ⱘկ 
偽꨽叻雵♸吗絡涸蚃⯕䧴佞㼘䚍叻雵倰岁割ず餘靶䧭⫸割꨽銳㼆湡叻ⴔ㶩鵳遤곫⯓叻雵կ鵯䠑㄂

满㸐〳⟄欽✵唬崵⟣⡦〳鄄歏猌涸ⴔ㶩罜割吐「ⵌ叻雵鵂玐〳腊䒸Ⰶ涸⨊䊵䕧ㆇկ 
㢴絆ⴔず傞ⴔ區餘靶䧭⫸腊㢿ず傞ⴔ區㢴猫割ず涸ⴔ㶩䲿⣘呋ㅷ邍꬗䨾剣〳唬崵ⴔ㶩涸⥌䜂鵯

剣⸔✵封梡倝涸欰暟叻䘋暟䧴锐鍒撑勇涸欰暟鵂玐կ 
넞瑟ꢂⴔ鳹桧梡去餘靶䧭⫸䪮助〳⟄鴪ⵌ䗎碛欨荛紵碛紩ⵆ涸瑟ꢂⴔ鳹桧⯈雽灇瑕卿プ錜㻋ⵌ

絈脅宐䎂⛇荛❇絈脅宐䎂♳涸ⴔ㶩ⴔ䋒䞔ⲃկ 
㢴呋⻊涸呋劥碫㘗〳䎾欽✵㢴猫碫㘗涸呋劥⺫䭍告割ꣳ✵⸓暟絆絉ծ嗃暟勞俱ծ䗎欰暟㛆Ⱞ暟⟄

⿺ざ䧭勞俱瘝儑爙ⴀ䎛岌涸䎾欽悶⸂կ 
⾲⡙ⴔ區腊⸂腊㢿㖈唾䭯呋ㅷ⾲映朐䙖涸䞔ⲃ♴鵳遤ⴔ區䲿⣘呋ㅷ务ⴔ㶩涸⾲⡙⥌䜂㼆✵灇瑕

ⴔ㶩㖈欰暟⡤ⰻ涸溫㹊ⴔ䋒ㄤ去靧鵂玐ꬋ䌢剣䌐⸔կ 
 

 䀙峸䎾㼆倰呩 
䀙峸䧭⫸餘靶儑䗎Ꞥ-iMScope QT 

♸吗絡涸餘靶䧭⫸禹絡割ず䀙峸䧭⫸餘靶儑䗎Ꞥ iMScope QT 䊫㦪㖑㼜餘靶♸⯕㷖儑䗎Ꞥ翫㪞
㼜넞ⴔ鳹桧儑䗎錜㻋♸礵ⲥ餘靶ⴔ區輑⚹♧⡤㹊梡✫㼆呋劥涸䗎錜絕匬♸ⴔ㶩⥌䜂涸ず姿礵烁錜㻋♸鍒
區կ 
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䀙峸䧭⫸餘靶儑䗎Ꞥ iMScope QT 涸暵挿 

˖ 5 μ넞瑟ꢂⴔ鳹桧 
˖ 儑䗎Ꞥ錜㻋ㄤ餘靶䧭⫸ⴔ區涸輑ざ 
˖ 넞鸟ⴔ區慨⯕㐼䪊䲽곸桧넞荛 20 kHz剒䘯䧭⫸鸟䏞 50 ⫸稇/猲 
˖ Ⱟ㺂 LC-QTOF 禹絡♧〵⟉㐼ず傞模䧭㹁䚍ծ㹁ꆀ⿺㹁⡙ⴔ區 
˖ 䌢⾓ MALDI〳⟄ⴔ區Ⱘ剣♧㹁䮦封䚍涸呋ㅷ㥵㢴梠蔉捎ㄤ㩍랕稇 
˖ ꂁ㢊模侮涸⵸㢅锐㛇餘嶃侴霃㢊㛇餘⼮⼶⟉ iMLayer ♸Ⰼ荈⸓㌂꨺⟉ iMLayer AERO 
˖ 皍⤑ծ⚁⚌涸䧭⫸ⴔ區鲱⟝ IMAGEREVEAL MS 

餘靶䧭⫸ⴔ區崨玐 
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2.4.2 Ⱙ㘗䎾欽呩⢾ 

♲〽ꫬ㗌呏⚥랕ꂼ碫⿺ꂛꃑ碫⻊ざ暟涸瑟ꢂⴔ䋒灇瑕 
 

䶰 銳랕ꂼ碫⿺ꂛꃑ碫瘝㢴ꂛ碫⻊ざ暟僽♲〽ꫬ⚺銳涸剣佪崞䚍䧭ⴔ劥俒䎾欽䧭⫸餘靶儑䗎Ꞥ iMScope 
QT 㼆♲〽ꫬ㗌呏务랕ꂼ碫⿺ꂛꃑ碫瘝㢴猫䧭ⴔ涸瑟ꢂⴔ䋒鵳遤✫⾲⡙〳錠⻊ⴔ區〳⟄湬䱹錜崵ⵌ鵯❈⻊
ざ暟㖈嗃暟絆絉ⰻ鿈涸ⴔ䋒暵䖄ㄤ馋⸷⚹♲〽ꫬ蚋勞涸餘ꆀ霉⟟⿺ⰻ彂䚍妃紩去靧❡暟涸灇瑕䲿⣘⿬罌կ 
 

Ⱒꝶ霒䧭⫸餘靶儑䗎Ꞥ  iMScope QT  ♲〽ꫬ  랕ꂼ  瑟ꢂⴔ䋒 
 

䪮助暵挿 
 㼆♲〽ꫬ㗌呏务랕ꂼ碫⿺ꂛꃑ碫瘝㢴猫崞䚍䧭ⴔ涸瑟ꢂⴔ䋒鵳遤⾲⡙〳錠⻊ⴔ區կ  
 ず傞鵳遤⻊ざ暟餘靶䧭⫸⟄⿺⾲⡙㹁ꆀⴔ區կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䧭⫸餘靶儑䗎Ꞥ iMScope QT 

1.2 ⟉㐼⿬侨 
ⴔ 區 垷 䒭 姻猌㶩垷䒭/餏猌㶩垷䒭 慨 ⯕ 㐼 355 nm YAG 慨⯕㐼 
⫸ 稇 ꢂ 騄 20 μm*20 μm 慨⯕撑㼘湬䖈 10 μm 
慨 ⯕ 腊 ꆀ 68薴㔵 0-100 慨⯕撑㼘妃侨 700 shots 
䪊 䲽 곸 桧 2000 Hz 䪊 䲽 薴 㔵 m/z 100-800 
唬崵㐼歏⾓ 2.50 kV   

1.3 霚⵫♸呋ㅷ  
㛇餘CHCAα-宊㛇-4-繿㛇聘聚ꃑծ1,5-DAN1,5-✳孽㛇蟼 

1.4 呋ㅷ⵸㢅椚 
絆絉ⴗ晙ⵖ⡲㼜呋ㅷ⢪欽10%僈脸宐很巊⺫㙵巊宆鸟ⲏⵖ⡲ⱺⲏⴗ晙⾩䏞⚹40 μm;㼜ⱺⲏ

ⴗ晙鲮獴荛㼋歏鲿梯晙♳溫瑟䎁醋た䬝䶑⯕㷖撑晙կ 
㛇餘嶃侴CHCA㛇餘⢪欽荈⸓㛇餘㌂꨺⟉㌂侴1,5-DAN㛇餘⢪欽䩛⸓㌂卦鵳遤㛇餘㌂嶃կ㼜嶃侴㛇

餘た涸鲿梯晙鷐Ⰶ䧭⫸餘靶儑䗎Ꞥ鵳遤ⴔ區կ 
 

2絕卓♸雭雿 
2.1 㛇餘涸鷥䭊♸⠏⻊ 

㖈絆絉⼓㚖♳够ⴔ割ず涸⼓㚖㕃1⢪欽獴巊卦ⴔⵆ忹⸈ 2~5 μL割ず涸㛇餘很巊CHCAծ9-AAծ
1,5-DANDHBDCTBկ䎾欽iMScope QT鵳遤餘靶ꅷ꧋⢪欽IMAGEREVEAL MS唬程歋25猫去邍䚍崞䚍䧭
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ⴔ絆䧭涸侨研䎽կ 

 
㕃1. ♲〽ꫬ㗌呏ⴗ晙⿺㛇餘⼓㚖够ⴔ 

⟄湡叻⻊ざ暟餘靶䧭⫸㕃靶涸ㆇ䎾䔂䏞⿺ⴔ䋒暵䒗䚍ծ㖲⺣䚍⡲⚹霉⠮叻ⲥ烁雩⢪欽CHCA鵳遤姻猌
㶩䪊䲽⢪欽1,5-DAN鵳遤餏猌㶩䪊䲽կ㖈姼㛇炄♳鵳遤餘靶⿬侨涸⠏⻊կ 

宐勿ꃑsalicylic acid㖈餏猌㶩垷䒭♴ㆇ䎾鳅㥩Ⱖ➭24猫⻊ざ暟㖈姻猌㶩垷䒭♴ㆇ䎾鳅㥩կ烁雩⢪
欽CHCA㖈姻猌㶩垷䒭♴鵳遤ꤑ宐勿ꃑ㢪涸24猫⻊ざ暟涸餘靶ꅷ꧋⢪欽1,5-DNA㖈餏猌㶩垷䒭♴鵳遤宐勿
ꃑ涸餘靶ꅷ꧋կ  

2.2 呋ㅷ涸⯕㷖㕃⫸ծROI霃㹁♸䎂㖲餘靶㕃 
⟄ CHCA ⚹㛇餘㖈姻猌㶩垷䒭♴鵳遤♲〽ꫬ㗌呏ⴗ晙 m/z 100-800 涸餘靶ꅷ꧋կ⟄ 1,5-DAN ⚹㛇餘

㖈餏猌㶩垷䒭♴鵳遤 m/z 100-800 薴㔵涸餘靶ꅷ꧋կ呋ㅷ涸䎂㖲餘靶㕃錛㕃 2կ㖈♲〽ꫬⴗ晙♳鵳遤 ROI
䠭Ⱓ馰⼓㚖霃㹁⢪欽 IMAGEREVEAL MS 鲱⟝㼆餘靶侨研鵳遤ⴔ區ⴔ區霴䊵霃㹁⚹ 10 ppmկ♲〽
ꫬ㗌呏ⴗ晙涸⯕㷖㕃⫸ծROI ⼓㚖霃㹁♸ TIC 㕃錛㕃 3կIMAGEREVEAL MS 鲱⟝㹁ꆀⴔ區絕卓錛邍 1կ 

 
㕃 2. ♲〽ꫬ㗌呏ⴗ晙䎂㖲餘靶㕃 
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㕃3. ꅿ欰㘗⿺瑲」⡤〽㶩涸⯕㷖㕃⫸ծROI⼓㚖霃㹁♸TIC㕃爙⢾ 

邍 1. IMAGEREVEAL MS 鲱⟝ⴔ區絕卓 

No. Compounds m/z Formula Adduct 
Ion 表皮 韧皮部 木质部

1 
木质部

2 
木质部

3 
黄酮类 quercetin 341.0064 C15H10O7 M+K 2107 1277 1672 1163 477 
黄酮类 kaempferide 301.0707 C16H12O6 M+H 2960  2204  2765  2135  869  
黄酮类 epicatechin/Catethin 329.0428 C15H14O6 M+K 1509  1019  2087  1168  389  
黄酮类 rutin 633.1426 C27H30O16 M+Na 964  515  1006  581  241  
黄酮类 kaempferol 287.055 C15H10O6 M+H 4086  5101  6207  5034  2227  

黄酮类 
hyperoside/quercetin-

3-O-glucoside 
503.0592 C21H2O012 M+K 1926  1245  1935  1206  533  

黄酮类 procyanidin dimmer 617.1061 C30H26O12 M+K 1000  362  822  430  143  
黄酮类 apigenin 271.0601 C15H10O5 M+H 1606  1331  1770  1324  489  
黄酮类 daidzein 255.0652 C15H10O4 M+H 2640  1333  1719  1341  525  
黄酮类 biochanin A 307.0577 C16H12O5 M+Na 1285  1056  1331  1019  409  

黄酮类 
protocatechuic acid 

hexoside 
355.0431 C13H16O9 M+K 1968  1610  2135  2182  1137  

黄酮类 
apiosylglucosyl-4-
hydroxybenzoate 

455.116 C18H24O12 M+Na 1810  1708  3470  2066  1055  

黄酮类 
kaempferol-3-O-
glucopyranoside 

487.0643 C21H20O11 M+K 2033  1104  1732  1086  431  

黄酮类 
(Epi) catechin 

glucopyranoside isomer 
475.1211 C21H24O11 M+Na 1686  2263  2413  2097  1355  

黄酮类 apigenin-7-rhamnoside 485.1054 C22H22O11 M+Na 1734  1338  2080  1493  749  

黄酮类 
kaempferol-3-
sambubioside 

619.1065 C26H28O15 M+K 1074  527  999  551  228  

黄酮类 
isorhamnetin-3-

rutinoside 
647.1583 C28H32O16 M+Na 809  602  1035  670  348  

黄酮类 robinin 779.1801 C33H40O19 M+K 391  105  263  112  42  

黄酮类 

3-O-β-D-(2’’-O-β-D-
apiofuranosyl)glucopyra

noside -7-O-α-L- 
rhamnopyranoside 

749.19 C32H38O19 M+Na 362  591  833  553  382  

酚酸 salicylic acid 137.0244 C7H6O3 M-H 237 276 172 107 83 
酚酸 protocatechuate 192.9903 C7H6O4 M+K 207  79  101  77  18  
酚酸 quinic acid 231.0271 C7H12O6 M+K 4795  2802  3167  2553  826  

酚酸 5-p-coumaroylquinic 
acid 361.0894  C16H18O8 M+Na 2362  1430  2009  1448  626  

2.3 랕ꂼ碫⻊ざ暟涸餘靶䧭⫸絕卓 
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랕ꂼ碫⻊ざ暟Ⱘ剣㢴猫蚋锐⡲欽㥵䫒孻⻊ծ䫒胅泿⿺䫒蝒嶊拧瘝䎛岌㶸㖈✵务虊蚋务僽♲〽ꫬ涸
⚺銳崞䚍䧭ⴔ⛓♧կ♲〽ꫬ务涸⚺銳랕ꂼ碫⻊ざ暟⺫䭍坞淼稇quercetinծ㿋取稇kaempferideծ⯄蘡
稇catethinծ蓧♨rutinծ㿋取ꂛkaempferolծ⾲蔄ꫬ稇procyanidin dimmerծꆄ⚏呠薗hyperoside)ծ
蔗蝲稇apigenin瘝կ䎾欽 iMScope QT 㼆Ⱖ鵳遤⾲⡙〳錠⻊ⴔ區封梡㢴侨랕ꂼ碫⻊ざ暟㖈邍淼ゎꆀ鳅
넞꯸淼鿈务涸ゎꆀ湱嫱邍淼剣䨾♴꣭加餘鿈务ꬑ鵛꯸淼鿈涸⼓㚖加餘鿈 1)ゎꆀ鳅넞加餘鿈务랕ꂼ碫
⻊ざ暟歋㢪ⵌⰻゎꆀ⣜妃꣭⡛加餘鿈 1 ⵌ加餘鿈 3կ♲〽ꫬ㗌藎邍淼务랕ꂼ碫⻊ざ暟ゎꆀ鳅넞〳腊♸
Ⱖ⚹嗃吳䲿⣘唾䫡⢪Ⱖ㼆䫒䧴⯝「ぐ碫欰暟⿺ꬋ欰暟胇鶖导䎾剣Ⱒ㥵䫻䖵氻赈㹲涸⤀Ⰶ瘝կ랕ꂼ碫⻊ざ
暟涸餘靶䧭⫸㕃靶爙⢾錛㕃 4կ 

 
㕃 4. ♲〽ꫬ呏藎务랕ꂼ碫⻊ざ暟餘靶䧭⫸㕃爙⢾ 

㼱侨⻊ざ暟ッ梡ⴀ割ず馋⸷涸瑟ꢂⴔ䋒㥵 3-O-β-D-(2-O-β-D-apiofuranosyl) glucopyranoside-7-
O-α-L- rhamnopyranoside 㖈꯸淼鿈务涸ゎꆀ넞✵邍淼〳腊♸⻊ざ暟涸䚍餘剣Ⱒկ 

2.4 ꂛꃑ碫⻊ざ暟涸餘靶䧭⫸絕卓 
ꂛꃑ僽♧碫ゎ剣ꂛ梠涸剣纸ꃑⰨ剣䫒孻⻊ծ勄蝒涸⸆佪⛲僽♲〽ꫬ餘ꆀ霉⟟涸ꅾ銳䭷叻䧭ⴔկ䎾

欽䧭⫸餘靶儑䗎Ꞥ㼆宐勿ꃑsalicylic acidծ⾲⯄蘡ꃑprotocatechuateծ㤇㸌ꃑquinic acidծ聘
聚ꃀ㤇㽲ꃑ5-p-coumaroylquinic acid瘝㔋猫ꂛꃑ碫暟餘鵳遤⾲⡙䧭⫸ⴔ區㕃 5封梡㔋碫⻊ざ暟
㖈邍淼ゎꆀ剒넞〳腊♸㼆嗃暟涸唾䫡⡲欽剣Ⱒկꤑ邍淼㢪宐勿ꃑ㖈꯸淼鿈Ⱘ剣鳅넞ゎꆀ罜Ⱖ➭♲猫
⻊ざ暟㖈加餘鿈ゎꆀ湱㼆鳅넞կ 

 
㕃 5. ♲〽ꫬ呏藎务ꂛꃑ碫⻊ざ暟餘靶䧭⫸㕃爙⢾ 



 

76 

 

3絕雿 
劥俒䎾欽䀙峸䧭⫸餘靶儑䗎Ꞥ iMScope QT 㼆♲〽ꫬ㗌呏ⴗ晙务랕ꂼ碫⿺ꂛꃑ碫瘝㢴ꂛ碫⻊ざ暟涸瑟

ꢂⴔ䋒鵳遤ⴔ區封梡㢴侨⻊ざ暟㖈嗃暟邍淼ㄤ加餘鿈涸ゎꆀ鳅넞⚹♲〽ꫬ蚋勞餘ꆀ霉⟟⿺妃紩去靧❡
暟灇瑕䲿⣘✫⿬罌կiMScope QT 輑ざ✫絆絉ⴗ晙넞ⴔ鳹⯕㷖儑䗎錜㻋⿺⻊ざ暟餘靶䧭⫸ⴔ區偽꨽籖撑涸
⻊ざ暟䲿》⵸㢅锐〳湬䱹㼆嗃暟ⰻ彂去靧❡暟⿺ぐ碫崞䚍ⴔ㶩鵳遤⾲⡙〳錠⻊ⴔ區⚹ⰻ彂䚍去靧❡暟
涸〳錠⻊灇瑕⿺Ⱖ欰锐⸆腊涸确程䲿⣘倝涸确瑕倰ぢㄤ䪮助䩛媯կ 
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2.4.3 䧭⫸餘靶儑䗎Ꞥ唬崵銳挿꡼瘷 
1ծQ⢪欽iMScope QT〳⟄鵳遤务蚋涸ㆭ❈灇瑕 

A䧭⫸餘靶儑䗎Ꞥ㖈务蚋湱Ⱒ灇瑕곭㚖剣䎛岌涸䎾欽⵸兞〳⟄欽✵⟄♴灇瑕 
务蚋⻊㷖䧭ⴔ湱Ⱒ灇瑕剣佪䧭ⴔ/剣嫫䧭ⴔ涸ⴔ䋒ծ务蚋挩ⵖ鵂玐务䧭ⴔ涸」⻊鴲獴ծ妃欰去靧❡
暟ざ䧭纸ⵖ灇瑕 
务蚋ㅷ餘⿺㸝Ⰼ䚍霉⟟灇瑕务蚋勞ㅷ猫ꊹⵆ/❡㖑彷彂/瘝紩霉⟟ծ梠㞯寓群暟灇瑕䱽ⵖ 
务蚋湱Ⱒ㛇炄灇瑕♸湡叻ꬶ㐼㸽/ꬶ絆絉涸湱匹⡲欽涸灇瑕ծ♸氬氻湱Ⱒ灇瑕 

2ծQ⢪欽iMScope QT鵳遤务蚋呋劥唬崵ⴔ區涸崨玐⚺銳⺫䭍ㆭ❈ 
A⚺銳崨玐⺫䭍⟄♴Ⳝ⚡姿낢 
呋劥ꅷ꧋ 
呋劥ꅷ꧋た䎾鴽鸟㔿㹁剒䌢欽涸㔿㹁倰岁僽鸑鵂巊宆鵳遤䘯鸟ⲇⲏկ 
絆絉ⴗ晙ⵖ㢊 
⢪欽ⲇⲏⴗ晙纸鵳遤絆絉ⴗ晙庛䏞♧菚䱽ⵖ㖈-16˫~-26 ˫ⴗ晙⾩䏞♧菚䱽ⵖ㖈 10-30 μmկ 
⯕㷖㕃⫸䬝䶑 
㼜模侮ⴗ晙鲮獴荛 ITO 鲿梯晙た佞Ⰶ⟉㐼⢪欽 iMScope QT 荈䌄涸⯕㷖儑䗎Ꞥ䎂〵鵳遤⯕㷖㕃⫸

涸䬝䶑կ 
㛇餘嶃侴 
⢪欽㛇餘嶃侴鄳縨㖈絆絉ⴗ晙邍꬗㖲⺣嶃侴♧㽻㛇餘կ䀙峸䲿⣘ 2 妴⵸㢅锐㛇餘嶃侴霃㢊iMLayer ⼮

⼶岁荈⸓嶃銻鄳縨ㄤ iMLayer AERO 荈⸓㌂꨺鄳縨欽✵䲿넞䧭⫸ⴔ鳹桧ծ⾝併䏞ㄤꅾ撑䚍կ 
餘靶侨研ꅷ꧋ 
㼜 ITO 鲿梯晙佞Ⰶ⟉㐼霃縨湱Ⱒꅷ꧋⿬侨鵳遤餘靶侨研ꅷ꧋կ 
餘靶侨研ⴔ區 
⢪欽䀙峸⚁⚌䧭⫸侨研ⴔ區鲱⟝ Imagereveal MS 鵳遤㣐㺂ꆀ侨研ⴔ區կ 

3ծQ⢪欽餘靶䧭⫸䪮助㼆务蚋勞ㅷ餘鵳遤〳錠⻊灇瑕⚹➊⛎銳癃鷥嶃銻㛇餘 
A㛇餘鸑鵂エ佐慨⯕腊ꆀ䎇吗鷻荛呋ㅷⴔ㶩⤛鵳Ⱖ鍒エㄤ歏猌կ癃鷥嶃銻㛇餘涸呍䗱湡涸僽銳䲿넞

务蚋勞务涸湡叻䧭ⴔㆇ䎾䔂䏞ず傞䫈ⵖ胜兞䎁䪓ㄤ㛇餘佪䎾➢罜㹊梡湡叻䧭ⴔ넞⾝併䏞ㄤ넞ⴔ鳹
桧涸瑟ꢂⴔ䋒〳錠⻊կ⢾㥵2,5-✳繿㛇薅歌ꃑ(DHB)欽⡲姻猌㶩垷䒭唬崵欰暟焦ㄤ祪碫暟餘Ⱘ剣
鳅넞涸唬崵⾝併䏞罜 9-孽㛇な㊋(9-AA)欽⡲餏猌㶩垷䒭ⴔ區剣纸ꃑ瘝⻊ざ暟Ⱘ剣鳅넞涸⾝併
䏞կ 

4ծQ⢪欽 iMScope QT 㼆羟务蚋勞务湡叻崞䚍䧭ⴔ鵳遤瑟ꢂⴔ䋒灇瑕䕧ㆇ餘靶唬崵⾝併䏞涸㔔稇剣
ㆭ❈ 

A䕧ㆇ餘靶唬崵⾝併䏞涸⿬侨⚺銳剣慨⯕撑㼘妃侨ծꅾ撑곸桧ծ慨⯕湬䖈ծ慨⯕䔂䏞ծ姻/餏猌㶩垷䒭ծ
MS 䪊䲽薴㔵ㄤ唬崵㐼歏⾓〳呏研呋ㅷ䚍餘㼆♳鶣⿬侨鵳遤⠏⻊կ霃㹁ざ鷓涸⿬侨㼜䖤ⵌ鳅넞餘
ꆀ涸㕃靶կ 

5ծQ务蚋呋劥絆絉ⴗ晙淿綫⽷綫䧴割模侮涸⾲㔔剣ㆭ❈㥵⡦䎾㼆 
A絆絉ⴗ晙淿綫⽷綫䧴割模侮絑䌢吐㼋荝絕卓偽岁錜㻋կ䌢錛⾲㔔♸㢅锐倰岁㥵♴ 



 

78 

 

 庛䏞割䔲㥵〵꬗ծⴉ㣢庛䏞鳅넞䖉庛䏞꣭⡛荛霃㹁⧩た㖈ⴗ晙կ 
 ꣈⽷匣磨剣䒗暟կ唾䭯꣈⽷匣涸幡裂嫦⢾ⴗ晙た鿪䎾⿺傞亭䭎䎁ⲙկ 
 ꣈⽷匣涸⵸続♸ⴉ꬗곢剣駈㢿涸騄猌⢪ⴗ晙䎂徾鸑鵂꣈⽷匣殜넞✵ⴉ꬗涸剒넞挿〳⳪絑낉靈

侮ⴉ㼆絆絉涸錭䏞կ 
 ⴗ晙傞䩛䶔♴涸鸟䏞割䔲靈侮䩛鲰䶔⸓鸟䏞կ 
 ⴉꝓ」ꛤ/꣈⽷匣鴝続䰀㗁կ銳岤䠑唬叅ⴉⰨ⿺傞刿䰃ⴉ晙/꣈⽷匣կ 

6ծQ⢪欽 iMScope QT 㼆♲〽ꫬ㗌呏务랕ꂼ碫⿺ꂛꃑ碫⻊ざ暟鵳遤瑟ꢂⴔ䋒灇瑕唬崵⥌尼䒗䌢烯
䎾➢ㆭ❈倰꬗鵳遤䱗叅?  
A唬崵⥌尼䒗䌢烯〳➢⟄♴倰꬗鵳遤䱗叅 
 唬叅㛇餘涸嶃銻朐䙖僽や锐䟝呏研朐䙖⠏⻊㛇餘涸嶃銻ꆀկ 
 唬叅慨⯕撑㼘湬䖈僽や湱㼆✵慨⯕䔂䏞㣖㣐կ 
 唬叅慨⯕䔂䏞僽や霃縨⚹ざ鷓涸⧩կ 
 唬叅唬崵㐼歏⾓僽や霃縨⚹ざ鷓涸⧩կ 
 ⴗ䰃ⵌ LC/MS 垷䒭㖈 LCMS-QTOF ♳唬叅⾝併䏞靈靕僽や姻䌢կ 
 唬叅 DL 涸Ⰶ〡䧴 DL 盗ⰻ僽や剣㜧㝱㥵幡裂割腊鍒Ɀ꡼곿䎾刿䰃 DLկ 
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3.1 ⻊㷖蚋ㅷ湱Ⱒ唬崵 
3.1.1 ⻊㷖蚋ㅷ湱Ⱒ唬崵鸑ⴭ⥝雧」⻊⿺䎾㼆 
 2025 䎃晜շ⚥㕂蚋Ⱙո✳鿈⻊㷖蚋ㅷ⥝雧」⻊ 

ꥥ满⼕蚋猰䪮涸굷鸟封㾝ㄤ蚋ㅷ港盗銳宠涸割倗䲿⼮⻊㷖蚋ㅷ涸餘ꆀ䱽ⵖ♸唬崵䪮助⛲㖈割倗鵳姿կ
2025 䎃晜շ务㕂蚋Ⱙո㖈⻊㷖蚋ㅷ涸叻ⲥⵖ㹁♳刿⸈岤ꅾ猰㷖䚍ㄤ⚚靭䚍կ鸑鵂㼆㣐ꆀ㹊낉侨研涸ⴔ區ㄤ
낉霆烁唾嫦♧⚡倝㟞䧴⥝雧涸叻ⲥ鿪㛇✵剒㗏㹊涸猰㷖⣜研կ鵯割➑䲿⼮✫蚋ㅷ涸餘ꆀ䱽ⵖ宐䎂⛲⚹⚰
䎯欽蚋涸㸝Ⰼ䚍ㄤ剣佪䚍䲿⣘✫㗏㹊唾ꥻկ 

2025 䎃晜շ务㕂蚋Ⱙո涸封䋒叻䘋满䧮㕂⻊㷖蚋ㅷ餘ꆀ叻ⲥ鵄♳✫♧⚡倝涸〵꣌鵳♧姿䲀⸓✫䧮
㕂蚋ㅷ餘ꆀ䱽ⵖ⡤禹涸㕂꣢⻊鵳玐կ2025 䎃晜շ务㕂蚋Ⱙո✳鿈务Ⱒ✵⻊㷖蚋ㅷ涸㟞⥝雧⚺銳剣⟄♴ⰻ㺂 
1. 佐鲿ㅷ猫」⻊ 

˖ 倝㟞✫㢴⚡⻊㷖蚋ㅷㅷ猫巑渷䫒胅泿蚋ծ䫒氻嫫蚋ծ䗱過盗禹絡蚋ծ牟絑禹絡蚋瘝㢴⚡屛毫곭
㚖կ 

˖ 㼆㢴猫梡剣⻊蚋ㅷ猫涸叻ⲥ鵳遤✫⠏⻊ㄤ模㊤㼆鿈ⴔ蚋ㅷ涸ꊹⵆծゎꆀ崵㹁ծ剣Ⱒ暟餘唬叅瘝倰
岁鵳遤⥝雧⟄鷓䎾蚋ㅷ餘ꆀ䱽ⵖㄤ⚰䎯䎾欽涸倝銳宠կ 

2. 餘ꆀ䱽ⵖ倰꬗ 
˖ ꛏ㼆♸㸝Ⰼ䚍剣Ⱒ涸ꊹⵆծ剣Ⱒ暟餘ծ婎殆很⵫ծ勇餘ծ䗎欰暟寓群ㄤⰦ➭餘ꆀ銳宠瘝 6 㣐倰꬗

䲿ⴀ✫ꅾ挿Ⱒ岤ⰻ㺂ㄤ鸑欽䪮助銳宠鵳♧姿䲿넞⻊蚋涸餘ꆀㄤ㸝Ⰼ䚍կ 
˖ 鿈ⴔ⻊㷖ㅷ猫倝㟞✫㼆湱Ⱒ麰吗嫫䚍勇餘涸欰❡銳宠涸굥ꤗ䲿爙⿺僈烁涸麰吗嫫䚍勇餘涸唬崵고կ 

3. 唬崵倰岁佖鵳 
˖ 鸑欽唬崵倰岁务鿈ⴔ唬崵倰岁剣⥝雧嫱㥵⯕靶ⴔ區岁ծ蒀靶岁瘝⢪唬崵倰岁刿⸈ⲥ烁ծ〳 ꬑ

⚹⻊蚋涸餘ꆀ霉⟟䲿⣘✫刿剣⸂涸䪮助佅䭯կ 
˖ 倝㟞鸑太 0862 ⯋稇勇餘㹊梡♸ ICH Q3D 涸⼸靈⿺㖈务㕂蚋Ⱙ涸鲮⻊㹊倶䲿⼮㼆⯋稇勇餘굥

ꤗ霉⠮涸㹊꣢銳宠կ㖈蚋ㅷⰢꝶ餘ꆀ䱽ⵖ銳宠倰꬗♸㕂꣢叻ⲥ刿⸈⼸靈♧荝կ 
 

 䀙峸䎾㼆倰呩 
ꛏ㼆շ务㕂蚋Ⱙո务⻊㷖蚋ㅷ涸唬崵銳宠䀙峸䲿⣘✫Ⰼ꬗涸鍒Ɀ倰呩巑渷➢ゎꆀ崵㹁ծ勇餘ⴔ區ⵌ

婎殆很⵫ծ䮦封䚍剣纸暟涸㹁䚍ㄤ㹁ꆀⴔ區瘝㢴⚡梠蒜կ➢䌢錞涸 HPLCծGC ⵌ넞畮涸 LC-MSծICP-MS
㖲䲿⣘✫넞䚍腊涸⟉㐼ㄤꂁ㤛涸鲱⟝佅䭯կ鵯❈倰呩割➑腊㢿忘駈蚋Ⱙ涸唬崵銳宠鵮腊䌐⸔欽䨪䲿넞ⴔ
區佪桧ㄤ侨研〳ꬑ䚍կ 
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麰吗嫫䚍勇餘ⴔ區ⵄ㐼 

 僒䮦封䚍絆ⴔⴔ區 

곝瑟+GC-MS 

 ⼱䮦封䚍絆ⴔⴔ區 

叙⵸遥欰+곝瑟+GC-MS 

GC-MS 湬䱹唬崵 

GC-MS/MS 湬䱹唬崵 

 넞屗挿絆ⴔⴔ區 

LC-MS/MS 唬崵 

LCMS-QTOF 唬崵 

婎殆很⵫ⴔ區ⵄ㐼 

 곝瑟鵳呋㐼 

˖ 넞庛ծ馄瀊䟘䚍崨騟㹊梡넞屗挿暟餘涸넞⾝

併䏞ⴔ區 

˖ ⸈掚拝䏀鿈鵳Ⰶ㣐㣐䲿넞ꅾ梡䚍 

˖ 呋ㅷ⸈⾓崨騟ㄤ呋ㅷ梠㞅埋崨騟ⴔ䒓䪮助꣭

⡛❜⿸寓群 

 孞湱蒀靶餘靶翫欽⟉ 

˖ ꧋䧭넞⾝併䏞ㄤ⡛㹊낉䧭劥 

˖ 兰腊傞ꢂ盗锐넞佪鵘遤Ⲹ㼱⨢纸傞ꢂ 

˖ LabSolutions Insight 雮㢴侨研ⴔ區刿넞佪 

⯋稇勇餘崵㹁ⴔ區ⵄ㐼 

 

ICPMS-2040 LF/2050 LF 

 蒜腊梠唾⚂䚍腊䔂㣐 

 넞鸑ꆀ偽꨽괄㢪䧭劥 

 皍⽀倰⤑乼⡲偽䘨 
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岤㼘⵫磜䖈ⴔ區ⵄ㐼 

 

iSpect DIA-10 ⸓䙖磜㶩㕃⫸ⴔ區禹絡 
 㛇✵崨⸓䧭⫸䪮助䒓封涸磜㶩ⴔ區禹絡絾ざ✫磜䏞ծ儑䗎錜㻋ծ磜㶩雦侨♲碫⟉㐼涸

暵挿 

 〳⟄礵烁矮䯝磜㶩䕎頗ծ磜䖈㣐㼭ⴔ䋒ծ腊㼆割ず㣐㼭磜㶩鵳遤剣佪⼓ⴔ䎇絛ⴀ㼆䎾

磜䖈薴㔵磜㶩涸雦侨崽䏞絕卓 

 荈⸓⻊玐䏞넞剒⡛➑꨽ 50 μL 呋ㅷ嶊署⚂剣ꬋ䌢넞涸⾝併䏞կ 

蚋ㅷ兪㘗灇瑕⿺兪㘗餘ꆀ䱽ⵖⴔ區ⵄ㐼 

 

IRTracer-100 

 ⼾馊涸⾝併䏞ㄤ〳ꬑ䚍 

 腊㢿䘯鸟ծ倰⤑涸蜦䖤넞餘ꆀ涸⯕靶侨研 

 倝傞去涸鲱⟝䊨⡲畀 LabSolutions IR㣐

䌴䲿넞卿纸❜匹佪桧 

 荈⸓䖤ⵌⴔ區絕卓ㄤ䫣デ 

 忘駈㢴呋涸䎾欽꨽宠 

綁蒀⻊㷖ⴔ區ⵄ㐼 

 
SFC/UHPLC ⴗ䰃禹絡 

 㼜 SFC ♸ UHPLC 禹絡꧋䧭✵ず♧㤛禹絡务
ⴔ猌垷䒭荈⸓ⴗ䰃 

 刿⸈綁蒀梠唾♸䌢錞涸姻湱 HPLC 湱嫱
⽀妃ⴔ區务 SFC 㖈㹊낉䧭劥⟄⿺剣纸很⵫涸
嶊署ꆀ♳剣满儑衼涸꣭⡛կ 
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3.1.2 Ⱙ㘗䎾欽呩⢾ 

麰吗嫫䚍勇餘䱽ⵖ䭷㼋⾲ⴭ 

LC-MS/MS 欽✵呔⴩룅暵⚥麰吗嫫䚍勇餘 BN-❇炦㛇-3-宆勇⿽梠

[3,3,0]鳟掬涸崵㹁 
 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫呔⴩룅暵务麰吗嫫䚍勇餘 BN-❇鲜㛇-3-宆勇⿽梠[3,3,0]
鳟掬涸崵㹁倰岁կ倰岁㷖㹊낉邍僈勇餘 B 㖈 1-250 ng/mL 薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.999⡛务
넞♲⚡割ず崽䏞挿㼆撑很巊鵶絯鵳呋 6 妃唾殆傞ꢂ RSD 㖈 0.04%~0.09%薴㔵ⰻ油꬗獤 RSD%㖈
0.75%~3.26%薴㔵ⰻ邍僈⟉㐼礵㺙䏞葻㥩勇餘 B 㖈⡛务넞♲⚡割ず⸈叻崽䏞㔐佐桧㖈 93~102%薴㔵
ⰻ倰岁ⲥ烁〳ꬑկ霪倰岁〳⚹湱Ⱒ➢⚌卿プ䲿⣘⿬罌կ 

 

Ⱒꝶ霒♲ꅾ㔋匧勍巊餘翫欽⟉ N-❇鲜㛇-3-宆勇⿽梠[3,3,0]鳟掬 

 

䪮助暵挿 
 ꅷ欽LCMS-8050䒊用✫呔⴩룅暵务勇餘B涸唬崵倰岁剣佪䬪㾝✫NDSRI涸唬崵薴㔵կ 
 霪倰岁呋ㅷ⵸㢅锐乼⡲皍⤑➑꨽鵳遤嵵岙た鵂応կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉⢪欽馄넞佪巊湱蒀靶-♲ꅾ㔋匧勍餘靶翫欽⟉ LCMS-8050կⰨ⡤ꂁ縨⚹: 

禹絡䱽ⵖ㐼 CBM-20A 鳕 巊 岹 LC-30AD x2 
荈⸓鵳呋㐼 SIL-30ACMP 叙 庛 盲 CTO-30A 
唬 崵 㐼 SPD-20A 餘 靶 ⟉ LCMS-8050 
蒀靶䊨⡲畀 LabSolutions Version 5.128  

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shim-pack Scepter C8-120 (50 mm × 2.1 mm I.D.,1.9 μm),  

䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N:227-31033-03 
崨  ⸓  湱 A 湱-宐B 湱-⛩臟 
崨     鸟 0.2 mL/min 鵳 呋 ⡤ 獤 1 μL 
叙 庛 35˫ 呋 ㅷ 渹 庛 䏞 10˫ 
峤 膴 倰 䒭 瘝䏞峤膴A/B=80:20 
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邍 1. 傞ꢂ玐䎸 

Time(min) Module Command Value 

4.25 Oven Oven Valve 1 0* 
7 Oven Oven Valve 1 1* 

*邍爙叙庛盲叙たⴗ䰃ꢎ⡙縨0 去邍鵳Ⰶ餘靶1 去邍鵳Ⰶ䏑巊 

餘靶勵⟝ 
猌 㶩 彂 ESI (+) D L 庛 䏞 250˫ 
꨺⻊孞崨鸟 3.0 L/min ⸈掚垷㗌庛䏞 400˫ 
⸈掚孞崨鸟 10.0 L/min 䱹 〡 庛 䏞 300˫ 
䎁醋孞崨鸟 10.0 L/min 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
MRM ⿬侨 錛邍 2   

邍 2. MRM ⿬侨 
⻊ざ暟ぜ獦 ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

勇餘 B 141.13 
95.14* -16.0 -16.0 -16.0 
93.51 -16.0 -21.0 -18.0 
81.02 -16.0 -25.0 -13.0 

岤*邍爙㹁ꆀ猌㶩 

1.3 㼆撑ㅷ⿺呋ㅷⵖ㢊 
很⵫⛩臟/宐=1/1 
㼆撑ㅷ很巊ⲥ烁獦》勇餘 B 㼆撑ㅷ鷓ꆀ欽很⵫很鍒䎇獺ꅺ䧭 1ծ5ծ8ծ10ծ25ծ50ծ80ծ100ծ250 

ng/mL 涸禹⴩叻ⲥ很巊♳纸ⴔ區կ 
⣘霚ㅷ很巊》呔⴩룅暵脸㓭錞呔 40 mg10 磜⧫ⴀⰻ㺂暟縨 10 mL 㺂ꆀ櫕务欽 2 mL 很⵫

峤嶷㓭㡲峤巊䎇Ⰶ㺂ꆀ櫕务⸈很⵫ 5 mL嵵岙鵂㢹幊⺣欽很⵫獺ꅺ荛ⵠ䏞䶔⺣猌䗱》♳幡
巊応鵂絯応巊⡲⚹⣘霚ㅷ很巊♳纸ⴔ區կ 

 

2絕卓雭雿 
2.1 ⴔ猌䏞罌㻋 

⚹鼙⯝넞崽䏞呔⴩룅暵鵳Ⰶ餘靶鸣䧭寓群劥灇瑕䧭⸆㹊梡✫勇餘B♸呔⴩룅暵涸模Ⰼⴔ猌կ4.25ⴔ
ꛦたⴗ䰃鵳呋荛餘靶Ⱖ⡮傞ꢂ太㼜呋ㅷ㼋Ⰶ䏑巊կ鵯♧倰岁剣佪鼙⯝✫呔⴩룅暵⚺䧭ⴔ㼆湡叻麰吗嫫䚍
勇餘ⴔ區唬崵涸䎁䪓㥵♴㕃1䨾爙կ 

 
㕃 1. 呔⴩룅暵⣘霚ㅷ很巊40 mg/mLUV 蒀靶㕃♳⿺勇餘 B10 ng/mL涸 MRM 蒀靶㕃♴ 
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2.2 ⚁㾩䚍罌㻋 
很⵫瑟涯♸ 1 ng/mL 叻ⲥ很巊 MRM ꅾ〜靶㕃儑爙湡叻油㢅劢錛僈儑䎁䪓倰岁⚁㾩䚍葻㥩կ 

 
㕃 2. 很⵫瑟涯ㄤ 1 ng/mL 勇餘 B 叻ⲥ很巊 MRM ꅾ〜蒀靶㕃 

2.3 吥ⲥ刼絁 
䭽撑 1.3 고♴ꂁⵖ倰岁ꂁⵖ吥ⲥ刼絁很巊կ⟄⻊ざ暟崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻鵳遤絁䚍㔐䔱ⴔ

區勇餘 B 㖈 1~250 ng/mL 崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.999ⲥ烁䏞㖈 90.55%~106.40%⛓ꢂկ 

 
㕃 3. 勇餘 B 吥ⲥ刼絁 

2.4 礵㺙䏞㹊낉 
》吥ⲥ刼絁⡛务넞♲⚡割ず崽䏞挿㼆撑很巊鵶絯鵳呋6妃罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂRSD㖈

0.04%~0.09%薴㔵ⰻ油꬗獤RSD㖈0.75%~3.26%薴㔵ⰻկⰨ⡤絕卓錛邍5⟉㐼礵㺙䏞葻㥩կ 
邍 3. 礵㺙䏞絕卓RSD%n=6 

⻊ざ暟ぜ獦 
1 ng/mL 80 ng/mL 250 ng/mL 

唾殆傞ꢂ 油꬗獤 唾殆傞ꢂ 油꬗獤 唾殆傞ꢂ 油꬗獤 

勇餘 B 0.09 3.26 0.04 0.84 0.07 0.75 

2.5 ⸈叻㔐佐桧㹊낉 
䭽撑⟄♳䒊用涸倰岁㼆䋑㈒羟ㅷ晥呔⴩룅暵脸㓭鵳遤崵㹁Ⱖ蒀靶㕃㥵㕃4䨾爙կ呏研呔⴩룅暵务勇餘

B涸ゎꆀぢ呔⴩룅暵呋ㅷ务ⴔⵆ⸈Ⰶゎꆀ⚹0.5 mg/kgծ1 mg/kgծ2 mg/kg涸叻ⲥㅷ䭽撑1.4鵳遤⵸㢅锐
崵㹁割ず宐䎂呋ㅷ涸⸈叻㔐佐桧㖈93~102%薴㔵ⰻ㥵邍4䨾爙կ 

2.35e4Q 141.1500>95.1500 (+)

1
溶剂

4 5 6

0.0e0

5.0e3

1.0e4

1.5e4

2.0e4

浓度 (ng/mL)
0 25 50 75 100 125 150 175 200 225 250

面积

0.0e0

5.0e6

1.0e7

1.5e7

2.0e7

2.5e7

3.0e7

3.5e7
杂质B
y = 140121.9x + 58716.67
R² = 0.9990723    R = 0.9995361

校准曲线类型: 默认 (直线 )
加权: 默认 (1/C)
零截距 默认 (未过原点)

Mean RF: 1.499830e+005
SD RF: 1.504646e+004
%RSD: 10.032106
RSE: 5.307534
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㕃 4. 呋ㅷ⿺⸈叻呋ㅷ⸈叻ꆀ 1 mg/kg务勇餘 B 涸 MRM 蒀靶㕃 

邍 4. 割ず崽䏞宐䎂勇餘 B 幑⸈㔐佐桧絕卓 

⻊ざ暟ぜ獦 
呋ㅷゎꆀ 

mg/kg 
⸈叻ꆀ 
mg/kg 

㹊崵崽䏞 
mg/kg 

㔐佐桧 
% 

勇餘 B 0.83 
0.5 1.34 102% 
1 1.83 100% 
2 2.68 93% 

 

3絕雿 
劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉䒊用✫呔⴩룅暵务麰吗嫫䚍勇餘 BN-❇鲜㛇-3-宆勇⿽梠[3,3,0]

鳟掬涸崵㹁倰岁կ絕卓儑爙㼆勇餘 B 㼆撑ㅷ很巊鵳遤ꅾ撑䚍崵霚♲⚡割ず崽䏞勇餘 B 涸唾殆傞ꢂ⿺
油꬗獤涸 RSD 㖲㼭✵ 0.09%ㄤ 3.26%⢪欽 MRM 垷䒭ꅷ꧋鵳遤㢪叻岁㹁ꆀⰦ絕卓儑爙吥ⲥ刼絁湱Ⱒ
禹侨㣐✵ 0.999կ⢪欽呔⴩룅暵脸㓭⡲⚹⸈叻㛇餘罌㻋♲⚡割ず崽䏞宐䎂⸈叻㔐佐絕卓儑爙♲⚡割ず
宐䎂涸⸈叻㔐佐桧㖈 93~102%⛓ꢂ㹊낉絕卓邍僈霪倰岁⵸㢅锐皍⽀⚁㾩䚍䔂腊㢿忘駈勇餘 B 涸ゎ
ꆀ崵㹁꨽銳〳⚹湱Ⱒ➢⚌卿プ䲿⣘⿬罌կ 
 
⿬罌俒柄 
[1]务㕂굹ㅷ蚋ㅷ唬㹁灇瑕ꤎ.呔⴩룅暵晙˻ծ呔⴩룅暵晙ծ呔⴩룅暵綕ꅺ晙ծ呔⴩룅暵脸㓭㛇㔔嫫勇餘
BN-❇鲜㛇-3-宆勇⿽梠[3,3,0]鳟掬崵㹁倰岁
[EB/OL].https://www.nifdc.org.cn/nifdc/bshff/gjchj/yjxglj/jyfftwelve/20240620142427179.html,2024-06-
20. 
[2]Center for Drug Evaluation and ResearchThe Food and Drug Administration. Recommended 
Acceptable Intake Limits for Nitrosamine Drug Substance-Related 
Impurities[EB/OL].https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/recommended-acceptable-intake-limits-nitrosamine-drug-substance-related-
impurities,2023-08. 
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LCMS-9030 唬崵綮尪㗞⾲俱蚋⚥Ⱉ猫❇炦腂碫勇餘 
 

䶰 銳 劥俒ⵄ欽䀙峸 LCMS-9030 㔋匧勍굷遤傞ꢂ巊餘翫欽禹絡䒊用✫綮尪㗞⾲俱蚋务Ⱉ猫❇鲜腂碫麰吗
嫫䚍勇餘 NDMAծNMBAծNDEAծNDIPAծNEIPA ㄤ NDBA 涸ⴔ區倰岁կ霪倰岁ꅷ欽㢪叻岁㹁ꆀⰙ猫❇
鲜腂碫勇餘絁䚍湱Ⱒ禹侨㖲㣐✵ 0.999Ⱉ猫❇鲜腂碫⻊ざ暟㹁ꆀꣳLOQ㖈 0.004~0.045 ppm ⛓ꢂ⡛
务넞崽䏞幊ざ叻ⲥ䊨⡲很巊ꅾ撑䚍唾殆傞ꢂ RSD%⚹ 0.05~0.57油꬗獤 RSD%⚹ 0.70~8.48%倰岁㔐佐
桧㖈 82.6~107.5%⛓ꢂկ倰岁ⲥ烁〳ꬑ〳欽✵㹊꣢呋ㅷ涸唬崵կ㹊낉絕卓邍僈霪倰岁腊䘯鸟ⲥ烁㖑崵㹁
綮尪㗞⾲俱蚋务Ⱉ猫❇鲜腂碫麰吗嫫䚍勇餘կ 
 

Ⱒꝶ霒LCMS-9030 㔋匧勍굷遤傞ꢂ巊餘翫欽禹絡  綮尪㗞  ❇鲜腂碫⻊ざ暟 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  

劥㹊낉⢪欽䀙峸 LCMS-9030 㔋匧勍굷遤傞ꢂ巊餘翫欽禹絡կⰨ⡤ꂁ縨⚹ 
禹 絡 䱽 ⵖ 㐼 CBM-20A 叙 庛 盲 CTO-20AC 
鳕  巊  岹 LC-30AD×2 唬 崵 㐼 SPD-M20A 
荈 ⸓ 鵳 呋 㐼 SIL-30AC 㖈 絁 膴 孞 纸 DGU-20A5 

餘 靶 ⟉ LCMS-9030 蒀 靶 䊨 ⡲ 畀 
 LabSolutions Ver 5.109 

LabSolutions Insight Ver 3.8 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀  靶  叙 ACE-C18-AR4.6 mm I.D. × 150 mm L., 3 μm 
崨  ⸓  湱 A 湱-0.1%歌ꃑ宐B 湱-0.1%歌ꃑ歌ꃫ 
崨     鸟 0.8 mL/min 
叙     庛 40˫ 
鵳 呋 ⡤ 獤 10 µL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹30%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅锐ㄐ⟁ ⧩ 

1.50 岹 B.Conc 30 

8.50 岹 B.Conc 70 

13.00 岹 B.Conc 75 

14.00 岹 B.Conc 98 

16.00 岹 B.Conc 98 

16.10 岹 B.Conc 30 

20.00 䱽ⵖ㐼 Stop  
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餘靶勵⟝ 
猌 㶩 彂 APCI (+, -) 唬 崵 㐼 歏 ⾓ 2.1 kV (+, -) 
꨺ ⻊ 孞 崨 鸟 3 L/min 䪊 䲽 垷 䒭 MS Scan 
䎁 醋 孞 崨 鸟 5.0 L/min ✲ ⟝ 傞 ꢂ 0.1 s 
D L 庛 䏞 180˫ ꢖ ⧩ Low 
䱹 〡 庛 䏞 300˫ 歏 儱 ꛏ 歏 ⾓ (±)3.5 kV 
⸈掚垷㗌庛䏞 200˫ E I C 䲿 》 霴 䊵 15 ppm 
M S ⿬ 侨 錛邍 2   

邍 2. MS ⿬侨 

No. ⻊ざ暟ぜ獦 CAS 尼 
餘靶ꅷ꧋傞ꢂ

min 
MS Scan
+/- 

MS Scan 薴㔵
m/z 

EIC 䲿》
m/z 

1 NDMA 62-75-9 2.0-4.0 + 65-85 75.0552 
2 NMBA 61445-55-4 2.5-4.5 - 140-160 145.0623 
3 NDEA 55-18-5 4.5-7.5 + 90-110 103.0859 
4 NEIPA 16339-04-1 6.5-8.5 + 105-130 117.1017 
5 NDIPA 601-77-4 8.0-10.0 + 120-140 131.1175 
6 NDBA 924-16-3 12.0-14.0 + 150-170 159.1490 

 

2. 呋ㅷ⵸㢅椚 
㼆撑ㅷ很巊涸ⵖ㢊》Ⱉ猫❇鲜腂碫⻊ざ暟幊ざ叻ⲥ餞㢊巊10 mg/L欽歌ꃫ⡲⚹很⵫鷶紩獺ꅺ⚹

1ծ2ծ5ծ10ծ20ծ50ծ75ծ100 ng/mL 涸叻ⲥ禹⴩䊨⡲很巊կ 
⣘霚ㅷ很巊涸ⵖ㢊礵㺙獦》100 mg綮尪㗞⾲俱蚋荛15 mL涸猌䗱盗务⸈Ⰶ5.0 mL歌ꃫ馄㡮嶴偒荛⾲

俱蚋模Ⰼ很鍒⽰䖤կ 
 

3. 絕卓♸雭雿 
3.1 叻ⲥ䊨⡲很巊 EIC 蒀靶㕃♸⣘霚ㅷ很巊 UV 蒀靶㕃 

⚹鼙⯝넞崽䏞涸綮尪㗞⾲俱蚋鵳Ⰶ⟉㐼寓群餘靶䖉Ⱉ猫❇鲜腂⻊ざ暟Ⰼ鿈ⴀ油た㼜巊湱崨騟ⴗ荛
䏑巊կ歋✵割ず蒀靶禹絡涸䒁鵷⡤獤涸䊵䒗Ⱉ猫❇鲜腂勇餘ㄤ綮尪㗞涸唾殆傞ꢂ吐封欰」⻊䒊雳ꂁ縨
稘㢪䧴✳匧盗꣋⴩唬崵㐼鵳遤蒀靶㕃涸港䱽կ 

》 2 务ꂁⵖ䖤ⵌ涸 50 ng/mL 叻ⲥ䊨⡲很巊♳纸ⴔ區䨾䖤蒀靶㕃㥵㕃 1♳䨾爙կ》 2 务ⵖ㢊䖤ⵌ
涸⣘霚ㅷ很巊♳纸ⴔ區鸑鵂✳匧盗꣋⴩唬崵㐼唬崵岚Ɤ 254nmꅷ꧋ⵌ涸蒀靶㕃㥵㕃 1♴䨾爙➢
㕃务〳⟄溏ⴀⰙ猫❇鲜腂勇餘♸綮尪㗞ⴔ猌䏞葻㥩կ荈 13.5 min 䒓映霃縨ⴔ崨ꢎ崨騟ⴗ䰃荛䱗巊⣩䱹
䏑巊⚹鼙⯝ⴗꢎ鸣䧭♴♧ꛏ鵳呋涸㛇絁岚⸓18.0 min 㼜ⴔ崨ꢎ崨騟ⴗ䰃荛鵳呋⣩䱹Ⰶ餘靶կ 
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㕃 1. 叻ⲥ䊨⡲很巊50 ng/mLEIC 蒀靶㕃♳务♸⣘霚ㅷ很巊 UV 蒀靶㕃♴ 

3.2 絁䚍薴㔵 
ⴔⵆ》 2 务ꂁⵖ䖤ⵌ涸禹⴩叻ⲥ䊨⡲很巊䭽撑 1.2 涸ⴔ區勵⟝鵳呋ⴔ區կ⟄ぐ湡叻暟崽䏞⚹埇㗂叻

湡叻暟油꬗獤⚹紷㗂叻⟄㢪叻岁絚ⵖ叻ⲥ刼絁絕卓錛邍 3կ  

   

   
㕃 2. ❇鲜腂碫⻊ざ暟叻ⲥ刼絁 

邍 3. 叻ⲥ刼絁絕卓 

No. ⻊ざ暟ぜ獦 絁䚍薴㔵 (ng/mL) 叻ⲥ刼絁 湱Ⱒ禹侨 (r) ⲥ烁䏞(%) 
1 NDMA 

1.0-100.0 
Y = 2957.304X + (-2548.44) 0.9992 84.0-113.5 

2 NMBA Y =665.273X + (-447.915) 0.9994 88.7-111.8 

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50
(x100,000)

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0.0

0.5

1.0

1.5

2.0

2.5

(x1,000)
2:NMBA 145.0601-145.0645(-)

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0.0

1.0

2.0

3.0

4.0
mAU(x1,000)

254nm,4nm 

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

1.0e5

2.0e5

3.0e5 NDMA
y = 2957.295x - 2548.436
R² = 0.9984849    R = 0.9992422

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

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

2.0e4

4.0e4

6.0e4
NMBA
y = 665.2733x - 447.9152
R² = 0.9987803    R = 0.9993900

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

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

NDEA
y = 9408.821x - 2603.626
R² = 0.9995226    R = 0.9997613

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

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

2.0e5

4.0e5

NEIPA
y = 4800.576x - 1195.722
R² = 0.9981757    R = 0.9990874

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

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

2.0e5

4.0e5

6.0e5

NDIPA
y = 6885.025x - 2146.521
R² = 0.9989455    R = 0.9994726

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

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

5.0e5

1.0e6

NDBA
y = 13179.80x - 2739.988
R² = 0.9994755    R = 0.9997377

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

ND
M

A 
NM

BA
 

ND
EA
 

NE
IP

A ND
IP

A 

ND
BA
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3 NDEA Y = 9408.82X + (-2603.63) 0.9998 96.7-105.2 
4 NEIPA Y = 4800.58X + (-1195.72) 0.9991 84.1-110.0 
5 NDIPA Y = 6885.02X + (-2146.52) 0.9995 94.7-109.2 
6 NDBA Y = 13179.8X + (-2739.99) 0.9997 95.1-106.8 

3.3  抳併䏞㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁》幊ざ叻ⲥ䊨⡲很巊务剒⡛挿 1.0 ng/mL0.05 ppm雦皾⟉㐼⾝併䏞蒀靶

㕃錛㕃 3կ鸑鵂 LabSolutions 鲱⟝雦皾⟉㐼唬崵ꣳ⿺㹁ꆀꣳ絕卓錛邍 4կ 

   
NDMA NMBA NDEA 

   

NEIPA NDIPA NDBA 

㕃 3. Ⱉ猫❇鲜腂⻊ざ暟 EIC 蒀靶㕃1.0 ng/mL 

邍 4. Ⱉ猫❇鲜腂⻊ざ暟⾝併䏞崵㹁絕卓 

No. ⻊ざ暟ぜ獦 
唬崵ꣳ LOD 㹁ꆀꣳ LOQ 

ng/mL ppm ng/mL ppm 
1 NDMA 0.025 0.001 0.082 0.004 

2 NMBA 0.201 0.010 0.662 0.033 

3 NDEA 0.033 0.002 0.109 0.005 

4 NEIPA 0.170 0.009 0.568 0.028 

5 NDIPA 0.059 0.003 0.196 0.010 

6 NDBA 0.039 0.002 0.129 0.006 

3.4 礵㺙䏞 
》叻ⲥ䊨⡲很巊♲絆崽䏞ⴔⵆ⚹ 2.0 ng/mLծ10.0 ng/mLծ50.0 ng/mL䭽撑 1.2 ⴔ區勵⟝鵶絯鵳呋

6 妃罌㻋⟉㐼礵㺙䏞絕卓㥵邍 5Ⱉ猫❇鲜腂⻊ざ暟唾殆傞ꢂ RSD%⚹ 0.05~0.57油꬗獤 RSD%⚹
0.70~8.48%⟉㐼礵㺙䏞葻㥩կ 

⿬撑 U.S. FDAFood & Drug Administrationշ넞ⴔ鳹餘靶岁崵㹁 ARB過盗稒䓎稇「⡤꣖忕⵫⾲

1.40e2Q 75.0546 (+)
RT=2.855

2.0 2.5 3.0 3.5
0.00

%

100.00

3.50e1Q 145.0623 (-)
RT=3.482

3.0 3.5 4.0
0.00

%

100.00

9.47e2Q 103.0859 (+)
RT=5.715

5.0 5.5 6.0 6.5
0.00

%

100.00

6.79e2Q 117.1017 (+)
RT=7.442

7.0 7.5 8.0
0.00

%

100.00

8.24e2Q 131.1175 (+)
RT=9.035

8.5 9.0 9.5
0.00

%

100.00

1.66e3Q 159.1490 (+)
RT=13.010

13
0.00

%

100.00
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俱蚋务Ⱉ猫❇鲜腂碫勇餘ո务禹絡鷓欽䚍涸錞㹁ꅾ撑鵳呋 6 妃涸㼆撑ㅷ很巊❇鲜腂碫勇餘湡叻油油꬗獤
RSD%䎾割㣐✵ 10%կ 

邍 5. 礵㺙䏞霚낉絕卓n=6 

No. ⻊ざ暟ぜ獦 
2.0 ng/mL 10.0 ng/mL 50.0 ng/mL 

唾殆傞ꢂ
RSD(%) 

油꬗獤
RSD(%) 

唾殆傞ꢂ
RSD(%) 

油꬗獤
RSD(%) 

唾殆傞ꢂ
RSD(%) 

油꬗獤
RSD(%) 

1 NDMA 0.24 6.16 0.17 4.90 0.07 1.18 
2 NMBA 0.57 8.48 0.48 3.25 0.15 2.01 
3 NDEA 0.07 1.26 0.10 3.41 0.09 0.88 
4 NEIPA 0.10 5.08 0.09 2.46 0.08 0.70 
5 NDIPA 0.07 1.18 0.09 2.37 0.07 1.11 
6 NDBA 0.05 0.74 0.08 1.02 0.05 0.98 

3.5 ⸈叻㔐佐桧 
》綮尪㗞⾲俱蚋呋ㅷ䭽 2 务⣘霚ㅷ很巊涸ⵖ㢊鵳遤呋ㅷ⵸㢅锐ⵖ㢊⡛80%ծ务100%ծ넞

120%3 猫崽䏞涸很巊嫦⚡崽䏞䎂遤ⵖ㢊♲口♳纸ⴔ區㔐佐桧崵㹁絕卓錛邍 6կ♲⚡割ず崽䏞⸈叻
㔐佐桧㖈 82.6~107.5%⛓ꢂկ 

邍 6. ⸈叻㔐佐㹊낉絕卓n=3 

No. ⻊ざ暟ぜ獦 
⡛崽䏞

80% 
务崽䏞

100% 
넞崽䏞

120% 
1 NDMA 92.8 101.9 86.6 
2 NMBA 95.4 90.1 93.7 
3 NDEA 93.8 95.8 95.8 
4 NEIPA 90.3 92.6 106.2 
5 NDIPA 82.6 92.3 103.6 
6 NDBA 107.5 96.0 95.8 

3.6 呋ㅷ崵㹁 
》 2 务ꂁⵖ䖤ⵌ涸⣘霚ㅷ很巊䭽 1.2 务涸ⴔ區勵⟝鵳遤崵㹁EIC 蒀靶㕃㥵㕃 4 䨾爙Ⱉ猫❇鲜腂碫

勇餘崵㹁絕卓錛邍 7կ 
⿬撑 U.S. FDAFood & Drug Administrationշ넞ⴔ鳹餘靶岁崵㹁 ARB過盗稒䓎稇「⡤꣖忕⵫⾲

俱蚋务Ⱉ猫❇鲜腂碫勇餘ո务䫣デ涸錞㹁⣘霚ㅷ务崵䖤❇鲜腂碫勇餘崽䏞ppmLOD 傞䫣唬ⴀ
⣘霚ㅷ务崵䖤❇鲜腂碫勇餘崽䏞ppm<LOD 傞䫣劢唬ⴀկ 

 0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0
(x1,000)

ND
M

A ND
EA
 

NE
IP

A 

ND
BA
 



 

92 

 

 
㕃 4. ⣘霚ㅷ很巊 EIC 蒀靶㕃 

邍 7. ⣘霚ㅷ很巊崵霚絕卓 

No. ⻊ざ暟ぜ獦 ゎꆀppm 

1 NDMA 0.289 
2 NMBA N.D. 
3 NDEA 0.147 
4 NEIPA 0.042 
5 NDIPA N.D. 
6 NDBA 0.005 

N.D. = Not Detected 

 

4絕雿 

劥俒⢪欽䀙峸 LCMS-9030 㔋匧勍굷遤傞ꢂ巊餘翫欽禹絡䒊用✫綮尪㗞⾲俱蚋务Ⱉ猫❇鲜腂碫麰吗嫫䚍
勇餘 NDMAծNMBAծNDEAծNDIPAծNEIPA ㄤ NDBA 涸ⴔ區倰岁կ㹊낉絕卓邍僈絁䚍ծ⾝併䏞ծ礵㺙
䏞ծ㔐佐桧絕卓㖲痗ざ U.S. FDAFood & Drug Administrationշ넞ⴔ鳹餘靶岁崵㹁 ARB過盗稒䓎稇「⡤
꣖忕⵫⾲俱蚋务Ⱉ猫❇鲜腂碫勇餘ո涸錞㹁կ霪倰岁腊䘯鸟ⲥ烁㖑崵㹁綮尪㗞⾲俱蚋务Ⱉ猫❇鲜腂碫勇
餘⚹ⵖ蚋蚋唬湱Ⱒ遤⚌涸➢⚌卿プ䲿⣘✫⿬罌կ 

 

  

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 min

0.0

2.5

5.0

7.5

(x100)
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婎殆很⵫ⴔ區 

곝瑟鵳呋-GCMS 岁崵㹁蚋ㅷ⚥ 10 猫婎殆很⵫ゎꆀ 
 

䶰 銳劥俒⢪欽䀙峸孞餘翫欽⟉ GCMS-QP2020 NX 絕ざ AOC-6000 곝瑟鵳呋垷䒭䒊用✫蚋ㅷ务 10 猫婎
殆很⵫ゎꆀ涸唬崵倰岁կ呏研䖉唬呋ㅷ务 10 猫婎殆很⵫ゎꆀ霃雦ざ鷓涸叻ⲥ刼絁崽䏞薴㔵10 猫婎殆
很⵫叻ⲥ刼絁絁䚍湱Ⱒ禹侨㖲㣐✵ 0.995կ䎂遤ⵖ㢊 6 口吥ⲥ刼絁妃⡛崽䏞挿叻ⲥ很巊鵶絯鵳呋 6 ꛏ
ぐ⻊ざ暟油꬗獤 RSD%㖲割馄鵂 4.6%կ㹊낉絕卓邍僈姼倰岁䫒⻊㷖䎁䪓腊⸂䔂⾝併䏞넞絕卓ⲥ
烁⚹蚋ㅷ务婎殆很⵫ゎꆀ崵㹁䲿⣘✫⿬罌կ 
  

Ⱒꝶ霒孞餘翫欽⟉  곝瑟鵳呋  蚋ㅷ 婎殆很⵫ 
  

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
GCMS-QP2020 NX 孞餘翫欽⟉ 
AOC-6000 荈⸓鵳呋㐼 

1.2 ⴔ區勵⟝  
1.2.1 AOC-6000 勵⟝ 
䛎庛拝庛䏞80˫                         鵳呋ꛏ庛䏞100˫ 
呋ㅷ櫕䛎庛傞ꢂ30 min                   鵳呋ꆀ1 mL 
1.2.2 GCMS 勵⟝ 
蒀靶叙SH-62460 m×0.32 mm×1.8 μm 
叙庛玐䎸40˫(2 min)_10˫/min_160˫(0 min)_25˫/min_230˫(2 min) 
鵳呋〡庛䏞200˫ 
鵳呋垷䒭ⴔ崨鵳呋 
ⴔ崨嫱10:1 
崨鸟䱽ⵖ倰䒭䛎絁鸟䏞 
叙崨ꆀ2 mL/min 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞200˫ 
蒀靶餘靶䱹〡庛䏞230˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭SIM猌㶩⥌䜂錛邍 1 

 

2呋ㅷⵖ㢊 
ⲥ烁獦》 0.2 g 䖉崵蚋ㅷ荛 20 mL 㺂ꆀ櫕务⾓稒櫕渷⢪欽 N,N-✳歌㛇歌ꃀ腂DMF㹁㺂荛ⵠ

䏞獴》 2 mL 荛곝瑟櫕务⾓稒櫕渷䖉崵կ 
 

3絕卓♸雭雿 
3.1 叻ⲥㅷ蒀靶㕃 

》 10 猫婎殆很⵫叻ⲥ很巊 2 mL 荛곝瑟櫕务䭽♳鶣곝瑟勵⟝䎂邂 30 min》곝瑟櫕♳鿈孞⡤ 1 mL
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絑 GCMS ⴔ區10 猫婎殆很⵫蒀靶㕃錛㕃 1⻊ざ暟⥌䜂錛邍 1կ 

 
㕃 1. 婎殆很⵫叻ⲥ很巊蒀靶㕃 

邍 1. 婎殆很⵫⻊ざ暟⥌䜂 

䎸尼 ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
唾殆傞ꢂ
min 

㹁ꆀ猌㶩
m/z 

⿬罌猌㶩
m/z 

1 歌ꃫ Methanol 67-56-1 4.580 31 32 

2 ⛩ꃫ Ethanol 64-17-5 5.619 45 31 

3 1,1-✳守⛩掜 1,1-Dichloroethene 75-35-4 6.147 61 96ծ98 

4 ⚋ꂼ Acetone 67-64-1 6.279 58 43 

5 姻䊹掬 n-Hexane 110-54-3 7.422 57 41ծ86 

6 ♲守歌掬 Trichloromethane 67-66-3 8.932 83 85ծ47 

7 1,1,1-♲守⛩掬 1,1,1-Trichloroethane 71-55-6 9.173 97 99ծ61 

8 㔋守⻊焫 Carbon tetrachloride 56-23-5 9.340 117 119ծ121 

9 1,2-✳守⛩掬 1,2-dichloroethane 107-06-2 9.749 62 64ծ98 

10 歌薅 Toluene 108-88-3 12.139 91 92ծ65 

3.2 叻ⲥ刼絁 
》瑟涯蚋磋割ゎ剣♳鶣 10 猫婎殆很⵫⚹呋ㅷ䭽♳鶣呋ㅷⵖ㢊鵂玐㢅锐たꂁⵖ 10 猫婎殆很⵫叻

ⲥ很巊ぐ湡叻暟崽䏞唑䏞錛邍 2կ鿈ⴔ很⵫絆ⴔ叻ⲥ刼絁⿺餘ꆀ蒀靶㕃㥵♴㕃䨾爙կ絁䚍湱Ⱒ禹侨錛邍
2կ 

   

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

(x1,000,000)

1

2

3
4

5

6

7
8

9

10

Conc. (ug/mL)
0 50 100

Area

0.0e0

1.0e6

2.0e6

3.0e6

乙醇
y = 25412.28x + 15911.60
R² = 0.99990    R = 0.99995

Curve Fit: Linear
Weighting: None
Zero: Not Forced

Conc. (ug/mL)
0.0 0.1

Area

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

1,1-二氯乙烯
y = 219176.0x + 1356.377
R² = 0.99637    R = 0.99818

Curve Fit: Linear
Weighting: None
Zero: Not Forced

Conc. (ug/mL)
0 50 100

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6 丙酮
y = 61335.56x + 108988.1
R² = 0.99958    R = 0.99979

Curve Fit: Linear
Weighting: None
Zero: Not Forced
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㕃 2. 鿈ⴔ很⵫絆ⴔ叻ⲥ刼絁 

   
⛩ꃫ 1,1-✳守⛩掜 ⚋ꂼ 

   
♲守歌掬 1,1,1-♲守⛩掬 歌薅 

㕃 3. 鿈ⴔ很⵫絆ⴔ餘ꆀ蒀靶㕃崽䏞⚹邍 2 务*叻雵 
邍 2. 10 猫很⵫絆ⴔ叻ⲥ刼絁⥌䜂⿺唬ⴀꣳ 

䎸尼 ⻊ざ暟ぜ獦 崽䏞薴㔵μg/mL 湱Ⱒ禹侨 唬ⴀꣳμg/L 
1 歌ꃫ 3.93ծ7.87*ծ15.73ծ31.47ծ78.67 0.9991 8.18 

2 ⛩ꃫ 6.62ծ13.24*ծ26.49ծ52.98ծ132.44 0.9999 10.31 

3 1,1-✳守⛩掜 0.01ծ0.02*ծ0.04ծ0.08ծ0.2 0.9981 0.37 

4 ⚋ꂼ 6.38ծ12.77*ծ25.54ծ51.07ծ127.68 0.9995 17.90 

5 姻䊹掬 0.38ծ0.75*ծ1.5ծ3.0ծ7.5 0.9967 4.31 

6 ♲守歌掬 0.09ծ0.18*ծ0.36ծ0.72ծ1.8 0.9995 5.39 

7 1,1,1-♲守⛩掬 2.0ծ4.0*ծ8.0ծ16ծ40 0.9999 5.02 

8 㔋守⻊焫 0.006ծ0.012*ծ0.024ծ0.048ծ0.12 0.9996 5.57 

9 1,2-✳守⛩掬 0.006ծ0.012*ծ0.024ծ0.048ծ0.119 0.9980 2.07 

10 歌薅 1.06ծ2.13*ծ4.26ծ8.51ծ21.28 0.9996 2.56 

 

Conc. (ug/mL)
0 1

Area

0.0e0

5.0e4

1.0e5

1.5e5

三氯甲烷
y = 105427.3x - 287.9244
R² = 0.99914    R = 0.99957

Curve Fit: Linear
Weighting: None
Zero: Not Forced

Conc. (ug/mL)
0 20 40

Area

0.0e0

2.0e6

4.0e6

6.0e6

1,1,1-三氯乙烷
y = 175472.4x + 12298.29
R² = 0.99996    R = 0.99998

Curve Fit: Linear
Weighting: None
Zero: Not Forced

Conc. (ug/mL)
0 10 20

Area

0.0e0

2.0e6

4.0e6

6.0e6

甲苯
y = 329864.6x + 11742.38
R² = 0.99935    R = 0.99967

Curve Fit: Linear
Weighting: None
Zero: Not Forced

1.23e5Q 45.00 (+)

A=358556

RT (min)
5.25 5.50 5.75 6.00

0.00

%

100.00

1.93e3Q 61.00 (+)

A=4819

RT (min)
5.75 6.00 6.25 6.50

0.00

%

100.00

3.25e5Q 58.00 (+)

A=844723

RT (min)
6.00 6.25 6.50

0.00

%

100.00

8.13e3Q 83.00 (+)
A=20059

RT (min)
8.50 8.75 9.00 9.25

0.00

%

100.00

2.55e5Q 97.00 (+)
A=700413

RT (min)
8.75 9.00 9.25 9.50

0.00

%

100.00

3.29e5Q 91.00 (+)
A=763155

RT (min)
12.0 12.5

0.00

%

100.00
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3.3 ꅾ㢕䚍⿺唬ⴀꣳ 
》ぐ婎殆很⵫吥ⲥ刼絁妃⡛崽䏞挿叻ⲥ很巊錛邍 2 务叻雵*鵶絯鵳呋 6 妃罌㻋油꬗獤ꅾ撑䚍

崵㹁絕卓錛邍 3կ呏研叻ⲥ很巊侨研雦皾⻊ざ暟⟉㐼唬ⴀꣳ3 ⦔⥌㐾嫱油荛油唬ⴀꣳ錛邍 2կ 
邍 3. 11 猫很⵫絆ⴔ油꬗獤ꅾ撑䚍絕卓n=6 

䎸尼 ⻊ざ暟ぜ獦 油꬗獤 1 油꬗獤 2 油꬗獤 3 油꬗獤 4 油꬗獤 5 油꬗獤 6 RSD% 
1 歌ꃫ 120865 116765 123422 115169 112101 112693 3.9 

2 ⛩ꃫ 341616 358556 347094 381533 358762 360906 3.8 

3 1,1-✳守⛩掜 5239 4942 5090 5090 4782 5052 3.1 

4 ⚋ꂼ 843101 844723 837421 859011 832512 833200 1.2 

5 姻䊹掬 481414 428675 463897 450465 427532 447945 4.6 

6 ♲守歌掬 18775 20366 18797 20652 20225 19723 4.1 

7 1,1,1-♲守⛩掬 695154 700413 686108 709691 685098 682011 1.5 

8 㔋守⻊焫 1261 1259 1238 1247 1321 1320 2.9 

9 1,2-✳守⛩掬 2467 2476 2371 2679 2547 2445 4.2 

10 歌薅 713678 763155 715785 794669 770003 759028 4.2 

3.4 㹊꣢呋ㅷⴔ區絕卓 
鷥》䖉崵呋ㅷ䭽⵸鶣呋ㅷⵖ㢊崨玐鵳遤呋ㅷⵖ㢊䎇ꅷ欽♳鶣⟉㐼勵⟝崵㹁䖉崵呋ㅷ蒀靶㕃㥵♴

㕃䨾爙呋ㅷ务 10 猫婎殆很⵫唬崵絕卓錛邍 4կ 

 
㕃 4. 䖉崵呋ㅷ蒀靶㕃 

邍 4. 呋ㅷ务 10 猫婎殆很⵫崵㹁絕卓 

䎸尼 ⻊ざ暟ぜ獦 ゎꆀμg/g 

1 歌ꃫ 65.46 

2 ⛩ꃫ N.D. 

3 1,1-✳守⛩掜 N.D. 

4 ⚋ꂼ N.D. 

5 姻䊹掬 N.D. 

6 ♲守歌掬 N.D. 

7 1,1,1-♲守⛩掬 N.D. 

8 㔋守⻊焫 N.D. 

9 1,2-✳守⛩掬 N.D. 

10 歌薅 2.85 

                        岤N.D.邍爙劢唬ⴀ 

4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0

0.0

2.5

5.0

7.5

(x10,000)
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4絕雿 
劥俒⢪欽䀙峸孞餘翫欽⟉ GCMS-QP2020 NX 絕ざ AOC-6000 곝瑟鵳呋垷䒭⿬撑鸑太 0861 婎殆很⵫

崵㹁岁䒊用✫蚋ㅷ务 10 猫婎殆很⵫ゎꆀ涸唬崵倰岁կ㖈⠏⻊蒀靶勵⟝♴ぐ⻊ざ暟ⴔ猌葻㥩㖈銻渷
䖉唬呋ㅷ务ぐ婎殆很⵫崽䏞涸薴㔵ⰻ10 猫婎殆很⵫叻ⲥ刼絁絁䚍湱Ⱒ禹侨㖲㣐✵ 0.995կ䎂遤ⵖ㢊 6 口
叻ⲥ很巊ぐ⻊ざ暟Ⱘ⡤崽䏞錛邍 2 叻雵*鵶絯鵳呋 6 ꛏ10 猫婎殆很⵫油꬗獤 RSD%㖲割馄鵂
4.6%կ㹊낉絕卓霆僈劥倰岁䫒⻊㷖䎁䪓腊⸂䔂⾝併䏞넞絕卓ⲥ烁⚹蚋ㅷ务婎殆很⵫ゎꆀ崵㹁䲿⣘
✫⿬罌կ 
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⯋稇勇餘ˋˋ⾲俱蚋 

ICPMS-2050LF 剣劼鵳呋禹絡ⴔ區⾲俱蚋⯋稇勇餘ゎꆀㄤ⪶⻊⵫婎殆

ꆀ 
 

䶰 銳ꅷ欽⛩ꃫ很鍒⾲俱蚋た⢪欽歏䠭羒ざ瘝猌㶩⡤餘靶⟉ICP-MS剣纸鵳呋禹絡崵霚✫呋ㅷ务⯋稇
勇餘ゎꆀ⿺⪶⻊⵫婎殆ꆀկ霪倰岁乼⡲皍⽀ⴔ區鸟䏞䘯⾝併䏞넞〳⟄㼆㢴⯋稇ゎꆀ鵳遤ず傞崵㹁կぐ
⯋稇 0.15ծ0.3ծ0.5ծ1 ⦔ꣳ⧩崽䏞⸈叻㔐佐桧㖈 85.5~112%⛓ꢂ忘駈 70~150%涸㔐佐桧銳宠ぐ⯋稇ꣳ
⧩崽䏞⸈叻呋ㅷ鵶絯 6 妃崵㹁絕卓 RSD 剒㣐⚹ 3.0%կ 
 

Ⱒꝶ霒ICPMS-2050LF  剣纸鵳呋  ⾲俱蚋  ⯋稇勇餘  ⪶⻊⵫ 
 

䪮助暵挿 
 剣纸呋ㅷ湬䱹鵳呋〳剣佪鼙⯝嶊鍒鵂玐务鿈ⴔ⯋稇涸䰀㣟䧴⟟䙖」⻊ 
 ⛩ꃫ很鍒羟⾲俱蚋呋ㅷ⵸㢅锐皍⽀〳剣佪䲿넞呋ㅷⴔ區佪桧կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸 ICPMS ˊ 2050 LF 歏䠭羒ざ瘝猌㶩⡤餘靶⟉կ 

1.2 ⟉㐼⿬侨 
ICP-MS⟉㐼ⴔ區勵⟝錛邍1կ 

邍 1. ICP-MS ⴔ區勵⟝ 

⿬侨 ⿬侨霃㹁 ⿬侨 ⿬侨霃㹁 
넞곸⸆桧 1.60 kW 瘝猌㶩⡤孞崨鸟 20.0 L/min 

鳇⸔孞崨鸟 0.50 L/min 鲿孞崨鸟 0.55 L/min 
幊ざ孞碫㘗 70%孿孞30%孻孞 幊ざ孞崨鸟 0.35 L/min 

挣盗碫㘗 剣纸挣盗 ꨺⻊㐼 ず䗱꨺⻊㐼 
꨺⻊㹔 偒崨 ꨺⻊㹔庛䏞 -5˫ 

ꅷ呋帿䏞 8.0 mm 넞곸곸桧 27.12 MHz 
焥中孞⡤ He 焥中孞崨鸟 6 mL/min 

寑歏⾓ -21 V 腊ꆀ鵂応㐼歏⾓ 7.0 V 

 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁很巊ꂁⵖ 

㼆✵羟岤㼘⵫⾲俱蚋䔲傈䶑Ⰶꆀ10 g傞䭽撑獦》呋ㅷ0.5 g很鍒䎇㹁㺂荛100 mL雦皾呏研ICHQ3D
銳宠雦皾䖤ⵌ⾲俱蚋⿺呋ㅷ很巊务⯋稇ꣳ⧩崽䏞錛邍2կ 
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⟄エ》♧㹁⡤獤鲜ꃑ⸈Ⰶ偽宐⛩ꃫた䶔⺣涸倰䒭ꂁⵖ鲜ꃑ⛩ꃫ⡤獤嫱⚹4:96涸很巊⡲⚹獺ꅺ⵫Ⱖ
务⸈ⰆAu⽀叻⢪䖤獺ꅺ⵫务Au⯋稇崽䏞⚹20 μg/Lկ 

⢪欽獺ꅺ⵫ꂁⵖ禹⴩吥ⲥ很巊✵50 mL㺂ꆀ櫕务䭽撑呋ㅷ务⯋稇勇餘⯈雽崽䏞J涸0/0.5/1.5⦔霃縨吥
ⲥ很巊崽䏞ぐ⯋稇崽䏞㥵邍 3 䨾爙կ 

⢪欽獺ꅺ⵫ꂁⵖ9Beծ45Scծ72Geծ115Inծ209Bi幊ざⰻ叻很巊ꅷ欽ⰻ叻絆⟝㖈絁幑⸈կ 
邍2. ⯋稇ꣳ䏞⥌䜂 

⯋稇 ⴔ碫 傈⯈雽凐ꪪꆀ(μg/㣔) 呋ㅷ务⯋稇勇餘⯈雽崽䏞μg/g 很巊务⯋稇勇餘⯈雽崽䏞 Jμg/L 

Cd 1 2 0.2 1 
Pb 1 5 0.5 2.5 
As 1 15 1.5 7.5 
Hg 1 3 0.3 1.5 
Co 2A 5 0.5 2.5 
V 2A 10 1 5 
Ni 2A 20 2 10 
Pd 2B 10 1 5 
Ir 2B 10 1 5 

Os 2B 10 1 5 
Rh 2B 10 1 5 
Ru 2B 10 1 5 
Pt 2B 10 1 5 
Li 3 250 25 125 
Sb 3 90 9 45 
Cu 3 300 30 150 

邍 3.叻ⲥ很巊崽䏞⿺ⴔ區餘ꆀ侨 

⯋稇 
餘ꆀ侨 
(amu) 

ⰻ叻 
叻ⲥ刼絁崽䏞(µg/L) 

STD1 STD2 STD3 
Cd 111 115In 0.00 0.50 1.50 
Pb 208 209Bi 0.00 1.25 3.75 
As 75 72Ge 0.00 3.75 11.25 
Hg 202 209Bi 0.00 0.75 2.25 
Co 59 72Ge 0.00 1.25 3.75 
V 51 45Sc 0.00 2.50 7.50 
Ni 58 45Sc 0.00 5.00 15.0 
Pd 105 115In 0.00 2.50 7.50 
Ir 193 209Bi 0.00 2.50 7.50 

Os 189 209Bi 0.00 2.50 7.50 
Rh 103 115In 0.00 2.50 7.50 
Ru 101 115In 0.00 2.50 7.50 
Pt 195 209Bi 0.00 2.50 7.50 
Li* 7 9Be 0.00 62.5 187.5 
Sb 121 115In 0.00 22.5 67.5 
Cu 63 72Ge 0.00 75.0 225 

岤Li ⯋稇ꅷ欽偽 He 焥中勵⟝崵霚կ 
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2.2 ⯋稇叻ⲥ刼絁 
⢪欽剣纸鵳呋禹絡崵㹁吥ⲥ呋ㅷ䖤ⵌぐ⯋稇吥ⲥ刼絁㕃㥵♴ぐ⯋稇絁䚍湱Ⱒ禹侨 r 㖲㣐✵ 0.999絁

䚍葻㥩կ 

 
㕃1. ぐ⯋稇吥ⲥ刼絁㕃 

2.3 呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 
♳纸崵㹁呋ㅷゎꆀ䎇鵳遤 0.15/0.3/1J 涸⸈叻㔐佐霚낉絕卓錛邍 4կ呋ㅷ务ぐ⯋稇崵霚崽䏞㖲⡛✵

盗䱽ꢖ⧩0.3JAs ㄤ Os 唬ⴀ鳅넞呋ㅷ务崽䏞ⴔⵆ⚹ 0.374 ㄤ 0.212 μg/g䔲傈䶑Ⰶ 10 g 傞AsծOs
涸傈䶑Ⰶꆀⴔⵆ⚹ 3.74ծ2.12 μg㖲⡛✵蚋ㅷ勇餘⯋稇涸 PDE ⧩կ呋ㅷ⸈叻㔐佐桧絕卓㖈 85.5~112%⛓
ꢂ㖲忘駈㔐佐桧 70~150%涸銳宠㔐佐桧葻㥩կ 

邍 4. 呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 

⯋稇 
崵㹁絕卓 
μg/L 

0.15 J ⸈叻 0.3 J ⸈叻 0.5 J ⸈叻 1 J ⸈叻 
崵㹁絕卓 
μg/L 

㔐佐桧 
% 

崵㹁絕卓 
μg/L 

㔐佐桧 
% 

崵㹁絕卓 
μg/L 

㔐佐桧 
% 

崵㹁絕卓 
μg/L 

㔐佐桧 
% 

Cd 0.007 0.148 93.9 0.323 105 0.495 97.6 0.985 97.8 
Pb 0.044 0.394 93.3 0.707 88.4 1.19 91.7 2.30 90.2 
As 1.87 3.04 104 4.01 95.1 5.28 90.9 8.91 93.9 
Hg 0.023 0.223 88.7 0.442 93.0 0.718 92.6 1.39 91.1 
Co 0.016 0.357 90.9 0.674 87.7 1.17 92.3 2.24 89.0 
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V 0.496 1.26 102 1.79 86.3 2.91 96.6 5.08 91.7 
Ni 0.119 1.52 93.4 2.75 87.7 4.75 92.6 9.05 89.3 
Pd N.D. 0.727 96.9 1.43 95.3 2.40 96.0 4.90 98.0 
Ir N.D. 0.75 100 1.46 97.3 2.45 98.0 4.89 97.8 

Os 1.06 1.9 112 2.40 89.3 3.50 97.6 5.97 98.2 
Rh N.D. 0.734 97.9 1.45 96.7 2.47 98.8 4.91 98.2 
Ru N.D. 0.724 96.5 1.38 92.0 2.34 93.6 4.58 91.6 
Pt N.D. 0.749 99.9 1.46 97.3 2.49 99.6 4.94 98.8 
Li N.D. 16.8 89.6 37.3 99.5 64.3 103 132 106 
Sb 1.26 7.03 85.5 13.0 87.0 21.6 90.4 40.0 86.1 
Cu 1.12 21.9 92.4 42.0 90.8 70.7 92.8 137 90.6 

岤N.D.邍爙劢唬ⴀկ 

2.4 ⴔ區礵㺙䏞罌㻋 
㼆 0.3Jծ0.5J ㄤ 1.0J 崽䏞涸⸈叻呋ㅷⴔⵆ鵶絯崵㹁 6 妃雦皾崵㹁絕卓涸 RSD%絕卓錛邍 5կ

0.3Jծ0.5J ㄤ 1.0J 崽䏞涸⸈叻呋ㅷ鵶絯ⴔ區 6 妃ぐ⯋稇崵㹁絕卓涸 RSD 剒㣐⚹ 5.3%Ⱖ务 1.0J 崽䏞涸
⸈叻呋ㅷぐ⯋稇崵㹁絕卓涸 RSD 割㣐✵ 3.0%ⴔ區礵㺙䏞葻㥩կ 

邍 5. ぐ⯋稇崵㹁絕卓礵㺙䏞 

⯋稇 
崵㹁絕卓礵㺙䏞 RSD%n=6 

0.3J ⸈叻呋 0.5J ⸈叻呋 1.0J ⸈叻呋 

Cd 5.25 3.58 2.98 
Pb 1.47 1.14 0.81 
As 0.85 0.48 0.37 
Hg 1.34 1.01 0.54 
Co 1.62 1.31 0.92 
V 1.33 1.78 1.00 
Ni 1.70 0.71 0.52 
Pd 0.84 1.08 1.39 
Ir 0.67 0.40 0.28 

Os 1.52 0.85 0.47 
Rh 0.87 0.34 0.73 
Ru 1.78 1.08 1.06 
Pt 0.57 0.42 0.48 
Li 2.05 0.50 1.46 
Sb 1.67 1.44 1.81 
Cu 0.26 0.27 0.30 

 

3絕雿 
劥俒ꅷ欽⛩ꃫ很鍒呋ㅷた⢪欽䀙峸 ICPMS-2050 LF歏䠭羒ざ瘝猌㶩⡤餘靶⟉剣纸鵳呋禹絡崵㹁✫羟

岤㼘⵫⾲俱蚋务⯋稇勇餘ゎꆀㄤ⪶⻊⵫婎殆ꆀ낉霆✫䀙峸ICP-MS❡ㅷ剣纸鵳呋禹絡㖈⻊蚋ꅾꆄ㾩⯋稇崵
㹁务涸鷓欽䚍կぐ⯋稇0.15⦔ծ0.3⦔ծ0.5⦔1.0⦔ꣳ⧩崽䏞⸈叻㔐佐桧㖈85.5~112%⛓ꢂ忘駈70~150%涸
㔐佐桧銳宠ぐ⯋稇ꣳ⧩崽䏞⸈叻呋ㅷ鵶絯6妃崵㹁絕卓RSD剒㣐⚹3.0%ⴔ區礵㺙䏞葻㥩կ 
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ꜥ⯋稇勇餘崵㹁ˋˋ㢕倰孽㛇ꃑ碫岤㼘巊 

ICP-MS 崵㹁㢕倰孽㛇ꃑ碫岤㼘巊⚥ꜥ⯋稇ゎꆀ 
 

䶰 銳⿬撑2025䎃晜շ务㕂蚋Ⱙո9308<撑倰孽㛇ꃑ碫岤㼘巊务ꜥ⯋稇勇餘崵㹁䭷㼋⾲太>呋ㅷ獺ꅺ5⦔
䎇⸈Ⰶ鲜ꃑꃑ⻊ꅷ欽䀙峸ICPMS-2050LF䒊用✫撑倰孽㛇ꃑ碫岤㼘巊务ꜥ⯋稇勇餘崵㹁倰岁կ㹊낉絕卓邍
僈ꜥ⯋稇涸湱Ⱒ禹侨r⚹0.99984倰岁唬ⴀꣳ⚹0.15 μg/L⸈叻㔐佐桧㖈101%~103%⛓ꢂկ霪倰岁⾝併
䏞넞珘㹁䚍㥩〳ⲥ烁ⴔ區撑倰孽㛇ꃑ碫岤㼘巊务ꜥ⯋稇涸ゎꆀկ 
 

Ⱒꝶ霒ICP-MS  撑倰孽㛇ꃑ岤㼘巊 ꜥ⯋稇 
 

䪮助暵挿 
 ⢪欽 Mini 挣盗⡛孿孞嶊署勵⟝♴蜦䖤ⲥ烁ծ珘㹁涸㹁ꆀⴔ區絕卓 
 撑倰孽㛇ꃑ岤㼘巊务ゎ剣㢴猫孽㛇ꃑծ袕蟎祪ㄤ歏鍒餘瘝暟餘ꃑ⻊た崵㹁腊剣佪꣈姺挣盗獤渮ㄤ獤焫 
 ⰻ叻很巊ꅽ⸈Ⰶ 10%䒗⚋ꃫ〳剣佪Ⲹ㼱孽㛇ꃑㄤ袕蟎祪碫暟餘䌄勻㛇⡤佪䎾涸䕧ㆇկ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPMS-2050 LF 歏䠭羒ざ瘝猌㶩⡤餘靶⟉կ 

1.2 ⟉㐼⿬侨 
ICP-MS⟉㐼ⴔ區勵⟝錛邍1կ 

邍 1. ICP-MS ⴔ區勵⟝ 

⿬侨 ⿬侨霃㹁 ⿬侨 ⿬侨霃㹁 
넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

鳇⸔孞崨鸟 1.10 L/min 鲿孞崨鸟 0.85 L/min 
ꅷ呋帿䏞 6.0 mm 岹鸟 10 r/min 
挣盗碫㘗 Mini 挣盗 ꨺⻊㐼 ず䗱꨺⻊㐼 

꨺⻊㹔 偒崨 ꨺⻊㹔庛䏞 5˫ 

1.3 呋ㅷ⵸㢅椚  
ⲥ烁獴》2 mL呋ㅷ✵15 mL猌䗱盗务⸈Ⰶ0.1 mL鲜ꃑ⸈馄紱宐㹁㺂荛10 mL䶔⺣䖉崵կ湱ず倰

岁ⵖ㢊瑟涯很巊կ 

 

2絕卓♸雭雿 
2.1 很巊ꂁⵖ 

叻ⲥ很巊⢪欽1%鲜ꃑꂁⵖꜥ⯋稇叻ⲥ很巊禹⴩崽䏞錛邍2叻ⲥ刼絁錛㕃1կ 
ⰻ叻很巊欽1%鲜ꃑ+10%䒗⚋ꃫ很巊ꂁⵖScⰻ叻很巊500 μg/Lⰻ叻絆⟝㖈絁⸈Ⰶկ 
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邍2. 叻ⲥ很巊禹⴩μg/L 
⯋稇 ⰻ叻 STD0 STD1 STD2 STD3 STD4 STD5 STD6 STD7 
27Al 45Sc 0.00 1.00 2.00 5.00 10.0 20.0 50.0 100 

 
㕃1 Al⯋稇絁䚍㕃r=0.99984  

2.2 唬ⴀꣳ罌㻋 
⢪欽呋ㅷ瑟涯很巊崵㹁10妃⟄呋ㅷ瑟涯崽䏞涸3⦔叻ⲥ⨊䊵SD雦皾⟉㐼唬ⴀꣳկ䭽撑呋ㅷ獴》2 

mL㹁㺂⡤獤10 mL雦皾䖤ⵌ霪倰岁涸唬ⴀꣳ絕卓錛邍3կ 
邍3. ⟉㐼唬ⴀꣳㄤ倰岁唬ⴀꣳ 

ⴔ區⯋稇 ⟉㐼唬ⴀꣳμg/L 倰岁唬ⴀꣳ(μg/L) 
Al 0.03 0.15 

2.3 呋ㅷⴔ區絕卓 
䭽撑1.3 呋ㅷ⵸㢅锐㼜呋ㅷ㢅锐た⢪欽 ICPMS-2050LF ⣜妃崵㹁叻ⲥ很巊ㄤ呋ㅷ很巊䎇⨞⸈叻

㔐佐霚낉崵㹁絕卓錛邍 4Ⱖ务 6 妃䎂遤崵㹁絕卓 RSD 㼭✵ 1%⸈叻㔐佐桧⚹ 101%~103%㔐佐桧葻
㥩կ 

邍4. 呋ㅷ崵㹁絕卓 

呋ㅷ 
䎂遤 
崵㹁 

崵㹁⧩ 
(μg/L) 

䎂㖲⧩ 
(μg/L) 

RSD 
(%,n=6) 

呋ㅷゎꆀ 
(μg/L) 

⸈叻ꆀ 
(μg/L) 

⸈叻崵㹁⧩
(μg/L) 

⸈叻㔐 
佐桧(%) 

撑倰孽㛇ꃑ
岤㼘巊 1 尼 

䎂遤 1 3.25 

3.25 0.72 16.3 10.0 

13.4 102 
䎂遤 2 3.22 13.4 102 
䎂遤 3 3.26 13.4 101 
䎂遤 4 3.26 13.5 102 
䎂遤 5 3.24 13.5 103 
䎂遤 6 3.29 13.4 101 

撑倰孽㛇ꃑ
岤㼘巊 2 尼 

䎂遤 1 8.94 

8.93 0.69 44.6 10.0 

19.1 102 

䎂遤 2 8.84 19.0 102 

䎂遤 3 8.90 19.1 102 

䎂遤 4 8.93 19.0 101 

䎂遤 5 8.93 19.1 102 

䎂遤 6 9.03 19.2 102 

0 25 50 75 100
浓浓 (ug/L)

0

25

50

75

100

强
浓

Al 27 (nogas)
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3絕雿 
劥俒⿬撑2025䎃晜շ务㕂蚋Ⱙո9308<撑倰孽㛇ꃑ碫岤㼘巊务ꜥ⯋稇勇餘崵㹁䭷㼋⾲太>ꅷ欽ICPMS-

2050LF歏䠭羒ざ瘝猌㶩⡤餘靶⟉崵㹁✫撑倰孽㛇ꃑ岤㼘巊务Al⯋稇ゎꆀ霪倰岁唬ⴀꣳ⡛ⲥ烁䏞넞珘
㹁䚍㥩鷓欽✵撑倰孽㛇ꃑ碫岤㼘巊务Al⯋稇涸崵霚կ 
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岤㼘⵫磜䖈ⴔ區ˋˋꃲꃑ刼㸝㣽䗞岤㼘巊 

⸓䙖곾磜㕃⫸ⴔ區禹絡iSpect DIA-10崵霚ꃲꃑ刼㸝㣽䗞岤㼘巊⚥곾

磜涸磜䏞ծ磜䕎ㄤ곾磜侨ꆀ 
 

䶰 銳劥俒⢪欽䀙峸⸓䙖곾磜㕃⫸ⴔ區禹絡 iSpect DIA-10 䒊用✫崵霚ꃲꃑ刼㸝㣽䗞岤㼘巊务곾磜磜䏞ծ
磜䕎ㄤ곾磜侨ꆀ涸倰岁կ㹊낉絕卓邍僈⢪欽 iSpect DIA-10 㖈蜦》岤㼘巊务곾磜磜䏞ㄤ侨ꆀ崽䏞涸ず
傞鵮〳湬䱹錜㻋곾磜涸䕎朐暵䖄⟉㐼乼⡲皍⤑侨研珘㹁〳䘯鸟崵㹁岤㼘巊碫蚋暟涸곾磜⥌䜂կ 

 

Ⱒꝶ霒⸓䙖㕃⫸ 磜䏞 磜䕎 곾磜侨ꆀ ꃲꃑ刼㸝㣽䗞岤㼘巊 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸⸓䙖곾磜㕃⫸ⴔ區禹絡 iSpect DIA-10 

 
1.2 ⟉㐼ⴔ區勵⟝ 

iSpect DIA-10⟉㐼ⴔ區勵⟝錛邍1կ 
邍 1. iSpect DIA-10 ⴔ區勵⟝ 

⿬侨 ⿬侨霃㹁 
䌅 鸟 桧 10 fps 
鵳呋⡤獤 500 μL 
䧭⫸ꢖ⧩ 110 

岹     鸟 0.1 mL/min 

1.3 㹊낉㐼渓⿺霚⵫ 
1000 μL獴巊卦⿺卦㣢㹊낉欽宐⚹馄紱宐կ 
 

2呋ㅷ涸⵸㢅椚 
》䋑㈒羟ㅷ晥ꃲꃑ刼㸝㣽䗞岤㼘巊呋ㅷ䶔⺣獴》 0.1 mL 呋ㅷ✵ 10mL 㺂ꆀ櫕务⸈宐㹁㺂荛ⵠ䏞絁կ

ⱄ獴》㹁㺂た涸呋ㅷ 0.2mL ✵ 10mL 㺂ꆀ櫕务欽馄紱宐㹁㺂荛ⵠ絁䶔⺣䖉崵կ⢪欽獴巊卦湬䱹エ》
呋ㅷ䳃Ⰶ⟉㐼鵳呋〡た荈⸓崵霚կ 
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3. 絕卓♸雭雿 
곾磜〳䭽撑㢴猫勵⟝鵳遤癃鷥䱗⴩㥵꬗獤瘝佪湬䖈ծ餩ꨭ䗞Feret湬䖈ծワꟋծꟋ㺈嫱ծ㕐䏞ծ

剒㣐Ɤ䏞瘝կ姼㢅䧮⟌鷥䭊䭽꬗獤瘝佪湬䖈➢㣐ⵌ㼭㼆곾磜鵳遤癃鷥䱗⴩ꃲꃑ刼㸝㣽䗞岤㼘巊涸鿈ⴔ磜
䕎暵䖄㥵㕃 1~㕃 4 䨾爙կ➢㕃♳䧮⟌〳⟄湬䱹錜㻋ⵌ很巊务㶸㖈䕎朐ぐ䒗涸곾磜〳鸑鵂㕐䏞-꬗獤瘝佪湬
䖈ⴔ䋒㕃ㄤ磜䖈ⴔ䋒㕃㼆很巊务涸곾磜鵳遤絡雦ⴔ區㥵㕃 5 䨾爙կ 

  
㕃 1. ꃲꃑ刼㸝㣽䗞岤㼘巊磜䕎㕃a 㕃 2. ꃲꃑ刼㸝㣽䗞岤㼘巊磜䕎㕃b 

  
㕃 3. ꃲꃑ刼㸝㣽䗞岤㼘巊磜䕎㕃c 㕃 4. ꃲꃑ刼㸝㣽䗞岤㼘巊磜䕎㕃d 

 
㕃 5. ꃲꃑ刼㸝㣽䗞岤㼘巊务곾磜㕐䏞-꬗獤瘝佪湬䖈ⴔ䋒㕃ㄤ磜䖈ⴔ䋒㕃 
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㕃 5 ⚹ꃲꃑ刼㸝㣽䗞岤㼘巊务곾磜涸㕐䏞-꬗獤瘝佪湬䖈ⴔ䋒㕃磜䖈ⴔ䋒㕃կ㕐䏞-꬗獤瘝佪湬䖈ⴔ䋒㕃
务紷㗂叻㕐䏞Circularity邍爙곾磜㕐䕎涸玐䏞馊䱹鵛 1 邍爙곾磜馊㕐埇㗂叻⚹곾磜涸꬗獤瘝佪湬䖈կ
♳㕃랱蒀嗱㕐呥务涸挿邍爙岤㼘巊务㶸㖈㼱ꆀ湬䖈鳅㣐涸곾磜絑鲱⟝絡雦ⴔ區〳⟄♧♧㼆䎾䪪ⵌⰨ⡤
涸곾磜䎇鵳遤磜䕎錜㻋կ 

շ务㕂蚋Ⱙո㔋鿈鸑太 0102<岤㼘⵫>务㼆幊䝧㘗岤㼘巊务⾲俱蚋暟磜䖈剣僈烁涸銳宠蚋暟磜䖈䎾䱽
ⵖ㖈 15 μm ⟄♴ゎ 15։20 μm(ꢂ剣⚡ⵆ 20։50 μm)罏割䎾馄鵂 10%կ絑崵霚ꃲꃑ刼㸝㣽䗞岤㼘巊
务涸곾磜侨ꆀ崽䏞⚹ 1.49×107獺ꅺた곾磜⚡侨⚹ 2985 ⚡⚡/mLկ姼㢪〳䭷㹁勵⟝㼆猌纈곾磜⚡侨ㄤ
嫱⢾鵳遤荈⸓絡雦ⴔ區կ⿬撑蚋Ⱙ銳宠鸑鵂鲱⟝荈⸓雦皾Ⱖ嫱⢾㥵♴邍 2 䨾爙կ 

邍 2. ꃲꃑ刼㸝㣽䗞岤㼘巊务곾磜絡雦邍 

絡雦勵⟝ 곾磜侨⚡ 涰ⴔ嫱% 
X15 μm 19 1.055 

20 μmX15 μm 18 0.999 
50 μmX20 μm 1 0.056 

岤X 去邍꬗獤瘝佪湬䖈⽰ X 鲶 

㹊낉絕卓儑爙ꃲꃑ刼㸝㣽䗞岤㼘巊务蚋暟곾磜䕎朐ぐ䒗ꃲꃑ刼㸝㣽䗞岤㼘巊务㶸㖈㼱ꆀ㣐곾磜崵
霚絕卓邍僈磜䖈㣐✵瘝✵ 15 μm 涸嫱⢾⚹ 1.055%㼭✵蚋Ⱙ銳宠涸 10%痗ざ蚋Ⱙ涸銳宠կ⢪欽⸓䙖곾
磜㕃⫸ⴔ區禹絡 iSpect DIA-10 鵳遤ⴔ區〳蜦䖤刿⸈Ⰼ꬗涸⥌䜂⚹帿Ⰶ✫鍒岤㼘巊䚍餘䲿⣘⿬罌կ 
 

4. 絕雿 
劥俒⢪欽䀙峸⸓䙖곾磜㕃⫸ⴔ區禹絡 iSpect DIA-10 㼆ꃲꃑ刼㸝㣽䗞岤㼘巊鵳遤ⴔ區ず傞蜦濼✫岤㼘

巊务곾磜暟磜䏞ծ磜䕎ㄤ곾磜侨ꆀ瘝⥌䜂〳 鷓欽✵幊䝧㘗岤㼘巊务涸蚋暟磜䖈ⴔ䋒朐ⲃ鵳遤ⴔ區㼆✵䪾
䱽蚋暟涸❡ㅷ餘ꆀⰨ剣ꅾ銳䠑⛐կ 
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蚋ㅷ兪㘗灇瑕⿺兪㘗餘ꆀ䱽ⵖˋˋ守꩓稇 

⩫ꅽ〽」䰃紤㢪⯕靶⟉㼆蚋暟♶ず兪㘗鵳遤ꊹ㹁 
 

䶰 銳䔲㔿⡤蚋暟㶸㖈㢴兪㘗梡韌⚂割ず兪㘗朐䙖㼆蚋ㅷ涸剣佪䚍ծ㸝Ⰼ䚍䧴餘ꆀ〳❡欰䕧ㆇ傞䎾㼆蚋
ㅷ务涸蚋欽兪㘗暟餘朐䙖鵳遤㹁䚍䧴罏餘ꆀ䱽ⵖկ劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙո9015<蚋ㅷ兪㘗灇瑕⿺
兪㘗餘ꆀ䱽ⵖ䭷㼋⾲太>⢪欽䀙峸⩫ꅽ〽」䰃紤㢪⯕靶⟉ IRTracer-100 ㄤꆄ⴮瀖兪⡤涸邝ⲸⰌ导㼘꣡⟝
ATR㼆偽㄂守꩓稇 A ㄤ B ⚙⚡兪㘗ⴔⵆ鵳遤紤㢪崵霚〳⟄倰⤑ծ䘯䰦涸㼆蚋暟割ず兪㘗鵳遤㹁䚍ⴔ
區կ 
 

Ⱒꝶ霒⩫ꅽ〽」䰃紤㢪⯕靶⟉   蚋暟兪㘗  蚋Ⱙ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼  

䀙峸 IRTracer-100 紤㢪⯕靶⟉  
邝ⲸⰌ导㼘꣡⟝ATRꆄ⴮瀖兪⡤ 

 
㕃 1 䀙峸 IRTracer-100 紤㢪⯕靶⟉ 

1.2 霚⵫ 
偽㄂守꩓稇A兪㘗涯蒀磋劣   
偽㄂守꩓稇B兪㘗涯蒀磋劣 

1.3 ⴔ區勵⟝ 
岚Ɤ薴㔵4000~600 cm-1 
ⴔ 鳹 桧2cm-1 

䪊䲽妃侨50妃 
꣡    ⟝ꆄ⴮瀖兪⡤ATR꣡⟝ 

 

2㹊낉鵂玐 
磋劣呋ㅷ湬䱹佞㖈ATR♳鵳遤崵霚偽꨽鵳遤⵸㢅锐կ 



 

109 

 

3絕卓♸雭雿 
ⴔⵆ䪊䲽偽㄂守꩓稇AㄤB⚙⚡兪㘗䖤ⵌ⟄♴紤㢪靶㕃 

  
㕃2 偽㄂守꩓稇A涸紤㢪⯕靶 㕃3 偽㄂守꩓稇B涸紤㢪⯕靶㕃 

 
㕃4 偽㄂守꩓稇AㄤB涸紤㢪⯕靶ꅾ〜㕃 

 
㕃5 偽㄂守꩓稇AㄤB涸紤㢪⯕靶ꅾ〜佞㣐㕃 
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⢪欽紤㢪⯕靶⟉㖈ⴔ鳹桧⚹2 cm-1傞崵霚偽㄂守꩓稇AㄤB⚙⚡兪㘗㹊낉絕卓邍僈AㄤB⚙⚡兪㘗涸紤
㢪⯕靶㕃割㽴湱ずB兪㘗偽㄂守꩓稇呋ㅷ㖈855.4 ㄤ861.2 cm-1♴ッ梡ⴔ鄬涸エ佐油㖈769 .6ㄤ764.8cm-

1㢅剣ⴔ鄬エ佐油㖈842.9 cm-1♴尵剣エ佐油罜A兪㘗偽㄂守꩓稇呋ㅷ㖈855.4ㄤ861.2 cm-1岚侨♴尵剣エ
佐油㖈842.9 cm-1岚侨♴剣嫱鳅䔂涸エ佐油ず傞㖈769 .6ㄤ764.8cm-1㢅尵剣エ佐油㖈781.1,750.3ㄤ739.7 
cm-1♴剣鳅䔂エ佐油偽㄂守꩓稇A、B⚙猫兪㘗涸紤㢪靶㕃剣满ꬋ䌢僈儑涸䊵䒗կ⢪欽⩫ꅽ〽紤㢪㼆蚋暟
兪㘗鵳遤ꊹⵆⵄ欽割ず兪㘗暟餘ⴔ㶩䮷⸓傞暵剣涸⩐匧瀃」⻊䒸饰䭷㹁岚Ɤ㖈♧㹁岚侨薴㔵涸紤㢪⯕
靶エ佐油涸⡙縨ծ䔂䏞ծ油䕎Ⳝ⡦䬪䩣瘝⿬ꆀ」⻊䊵䒗〳䘯鸟㹊梡㼆兪㘗暟餘朐䙖涸ꊹⵆկ 

 

4絕雿 
⿬罌 2025 䎃晜շ务㕂蚋Ⱙո9015<蚋ㅷ兪㘗灇瑕⿺兪㘗餘ꆀ䱽ⵖ䭷㼋⾲太>⢪欽䀙峸⩫ꅽ〽」䰃紤

㢪⯕靶⟉ IRTracer-100 ㄤꆄ⴮瀖兪⡤涸邝ⲸⰌ导㼘꣡⟝ATR㼆偽㄂守꩓稇 A ㄤ B ⚙⚡兪㘗ⴔⵆ鵳遤紤
㢪崵霚偽꨽⾓晙倰岁皍⽀、〳⟄ⲥ烁䘯䰦㖑㼆蚋暟割ず兪㘗鵳遤㹁䚍ⴔ區կ 
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綁蒀⻊㷖ⴔ區䪮助ˋˋSFC 

SFC 禹絡㖈⾲俱蚋䩛䚍勇餘䬒ⴔ⚥涸䎾欽 
 

䶰 銳劥㹊낉⢪欽䀙峸 Nexera UC SFC-UV 禹絡㼆⾲俱蚋 ZYJ-I 䩛䚍勇餘鵳遤䬒ⴔկ罌㻋✫蒀靶叙ծ佖䚍⵫
⿺⾓⸂㼆ⴔ猌涸䕧ㆇկ絕卓封梡⢪欽 DAICEL OD-H 蒀靶叙ㄤ歌ꃫ⚹佖䚍⵫傞〳㼜⚙罏䬒ⴔ䒓ⴔ猌䏞〳鴪
1.5㖈ぐ⚡䕧ㆇ㔔稇务蒀靶叙涸䕧ㆇ剒㣐佖䚍⵫ㄤ胜⾓㖲剣♧㹁涸䕧ㆇկず傞罌㻋✫⢪欽剒絊勵⟝傞禹
絡涸礵㺙䏞絕卓儑爙⟉㐼礵㺙䏞葻㥩勇餘 R-ZYJ-I 涸唾殆傞ꢂㄤ油꬗獤涸 RSD%ⴔⵆ⚹ 0.78 ㄤ 2.95կ 
 

Ⱒꝶ霒 Nexera UC SFC 蚋暟勇餘 䩛䚍䬒ⴔ 
 

1. 㹊낉勵⟝ 
1.1 ⟉㐼 
Nexera UC SFC-UV 禹絡 
Ⱘ⡤ꂁ縨⚹LC-30ADSFCO2 鳕巊岹LC-20ADXR鳕巊岹ゎ LPGU ⡛⾓唑䏞嫱⢾ꢎDGU-20A5㖈
絁膴孞纸SIL-30AC荈⸓鵳呋㐼CTO-20AC叙庛盲SFC-30A胜⾓靈蒜⽀⯋SPD-20A稘㢪唬
崵㐼CBM-20A禹絡䱽ⵖ㐼LabSolutions Ver5.8蒀靶䊨⡲畀կ 

1.2 呋ㅷ⥌䜂 
獦》 5 mg R-ZYJ-I ㄤ 5 mg S-ZYJ-I 縨✵ 10 mL 㺂ꆀ櫕务欽⛩ꃫ㹁㺂馄㡮荛模Ⰼ很鍒䖤ⵌ 0.5 

mg/mL 涸叻ⲥㅷ很巊♳纸ⴔ區կ 

  

 

㕃 1 Nexera UC SFC-UV 禹絡 
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2. 絕卓♸雭雿 
2.1 蒀靶叙㞅俱㼆ⴔ猌涸䕧ㆇ 

䩛䚍暟餘涸䬒ⴔ蒀靶叙涸碫㘗鷥䭊⼧ⴔꅾ銳կ㹊낉罌㻋✫ Daicel 涸⚙妴䩛䚍蒀靶叙 AD-H ㄤ OD-H
䨾欽錞呔㖲⚹ 4.6 mm I.D.×150 mm L., 5 μmկ㖈 scCO2-MeOH ⡤禹务㼆 R-ZYJ-I ㄤ S-ZYJ-I 幊ざ叻ⲥㅷ鵳
遤ⴔ區絕卓儑爙 AD-H 蒀靶叙㼆呋ㅷ尵剣⟣⡦ⴔ猌腊⸂OD-H 蒀靶叙邍梡ⴀ✫鳅㥩涸ⴔ猌腊⸂錛㕃 2կ 

 
㕃 2 割ず蒀靶叙ⴔ猌佪卓㼆嫱㕃 

 

2.2 佖䚍⵫㼆ⴔ猌涸䕧ㆇ 
䩛䚍暟餘涸䬒ⴔ佖䚍⵫涸猫碫ㄤ嫱⢾䕧ㆇ⛲䖎㣐կ劥俒罌㻋✫⚙猫佖䚍⵫歌ꃫㄤ⛩ꃫ⿺割ず嫱⢾涸

歌ꃫ㼆ⴔ猌涸䕧ㆇկ絕卓儑爙歌ꃫ湱嫱⛩ꃫ㼆⚙⚡䩛䚍暟餘涸ⴔ猌腊⸂湱䔲告歌ꃫ涸峤膴腊⸂刿䔂錛㕃
3➢罜〳⟄䲿넞ⴔ區佪桧蒜溁鵘蠒䧭劥䔲㟞⸈佖䚍⵫歌ꃫ涸嫱⢾傞呋ㅷ涸唾殆Ⲹ烯ծⴔ猌䏞Ⲹ㼭կ
錛㕃 4 

 
 

㕃 3 割ず碫㘗佖䚍⵫ⴔ猌佪卓㼆嫱㕃 㕃 4 割ず嫱⢾佖䚍⵫ⴔ猌佪卓㼆嫱㕃 

2.3 胜⾓㼆ⴔ猌涸䕧ㆇ 
佖」胜⾓〳⟄佖」馄⚰歲崨⡤涸磨䏞➢罜㼆ⴔ猌❡欰䕧ㆇկ劥俒罌㻋✫胜⾓ⴔⵆ⚹ 15 MPaծ20 MPaծ

25 MPa ㄤ 30 MPa 㼆ⴔ猌涸䕧ㆇ絕卓儑爙唾殆傞ꢂㄤⴔ猌䏞㖲ꥥ满胜⾓涸㟞⸈罜Ⲹ㼭錛㕃 5կ 
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㕃 5 割ず胜⾓♴ⴔ猌佪卓㼆嫱㕃 

罌贊ⴔ猌䏞ㄤ鵘遤䧭劥瘝倰꬗剒絊烁㹁ⴔ區勵⟝㥵♴ 
 

SFC 蒀靶勵⟝ 
蒀 靶 叙 DAICEL OD-H 4.6 mm I.D.×150 mm L., 5 μm 
崨 ⸓ 湱  scCO2/歌ꃫ=89/11 崨 鸟 3 mL/min 
叙 庛 40˫ 唬 崵 岚 Ɤ 242 nm 
胜 ⾓ 20 MPa 鵳 呋 ꆀ 5 μL 

⢪欽♳鶣勵⟝鵳遤崵霚絕卓㥵㕃 6 䨾爙⚙罏涸ⴔ猌䏞⚹ 1.5կ 
ず傞罌㻋✫霪勵⟝♴勇餘 R-ZYJ-I 涸礵㺙䏞ꅾ撑 6 ꛏ鵳呋⟉㐼礵㺙䏞葻㥩唾殆傞ꢂㄤ油꬗獤涸

RSD%ⴔⵆ⚹ 0.78 ㄤ 2.95絕卓⴩✵邍 1կ 

 
㕃 6 剒⠏勵⟝♴ ZYJ-I 䩛䚍暟餘䬒ⴔ涸蒀靶㕃 

0 10 20 30 40 50 60 70 min

0

2500

5000

7500

10000
uV

0.0 5.0 10.0 15.0 20.0 25.0 min

0.0
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㕃 7 R-ZYJ-I ꅾ撑 6 ꛏ蒀靶㕃 

邍1 R-ZYJ-I0.5 mg/mLꅾ撑䚍ⴔ區絕卓n=6 

 唾殆傞ꢂmin 油꬗獤 
1 20.717 1,013,150 
2 20.746 1,041,992 
3 20.870 1,039,973 
4 20.600 1,087,075 
5 20.755 1,001,589 
6 20.404 1,057,297 

䎂㖲⧩ 20.682 1,040,179 
RSD% 0.78 2.95 

 

3絕雿 

劥俒⢪欽䀙峸 Nexera UC SFC-UV 禹絡㼆⾲俱蚋 ZYJ-I 涸⚙⚡㼆僥䒗匬⡤涸䬒ⴔ⿬侨勵⟝鵳遤✫灇瑕կ
⠏⻊✫蒀靶叙ծ佖䚍⵫碫㘗⿺嫱⢾ծ胜⾓瘝⿬侨剒絊㼜⚙⚡㼆僥䒗匬⡤䬒ⴔ䒓勻կ歋✵ SFC ⴔ區Ⱘ剣䘯
鸟ծ넞佪ծ넞ⴔ猌瘝⠏⸷⢪䖤Ⱖ㖈䩛䚍勇餘䬒ⴔ倰꬗剣䎛ꢢ涸䎾欽⵸兞կ 

 

 
 
 
 
 

 

  

0.0 5.0 10.0 15.0 20.0 25.0 min
-5000

0

5000

10000

15000

20000

25000

30000

35000
uV



生物制品

04



 

116 

 

4.1 欰暟ⵖㅷ湱Ⱒ唬崵 
4.1.1 欰暟ⵖㅷ湱Ⱒ唬崵鸑ⴭ⥝雧」⻊⿺䎾㼆 
 2025 䎃晜շ⚥㕂蚋Ⱙո♲鿈欰暟ⵖㅷ⥝雧」⻊ 

2025 䎃晜շ务㕂蚋Ⱙո㖈欰暟ⵖㅷ鸑太倰꬗鵳遤✫♧禹⴩ꅾ銳⥝雧傋㖈䲿⼮欰暟ⵖㅷ涸餘ꆀ䱽ⵖ宐
䎂唾ꥻ欽蚋㸝Ⰼず傞䲀⸓㕂ⰻ欰暟ⵖㅷ遤⚌♸㕂꣢䱹鲪⤛鵳❡⚌⴯倝封㾝կ鵯❈⥝雧」⻊㼆欰暟ⵖㅷ
灇封ծ欰❡ծ港盗瘝ぐ⚡梠蒜鿪㼜❡欰帿鵴䕧ㆇկ 
1ծ佐鲿薴㔵♸ㅷ猫靈侮 

˖ 的㣐佐鲿薴㔵獤匧紵Ⰶ刿㢴倝㘗欰暟ⵖㅷㅷ猫㥵鵛䎃勻封㾝鴽鸟涸絈脅屛毫❡ㅷծ㛇㔔屛毫
❡ㅷ瘝կ⟄絈脅屛毫❡ㅷ⚹⢾霫絈錞㹁✫絈脅勻彂ծⵖ㢊䊨蒌ծ餘ꆀ䱽ⵖ瘝倰꬗涸銳宠僈烁絈
脅ꅷ꧋ծ㢅锐ծ⪰㶸ㄤ鵘鳕涸叻ⲥ崨玐烁唾絈脅屛毫❡ㅷ涸㸝Ⰼ䚍ㄤ剣佪䚍կ 

˖ ㅷ猫ぐ雿⥝雧㼆溶佐鲿涸 80 ⚡欰暟ⵖㅷㅷ猫ぐ雿鵳遤⥝雧⢪Ⱖ餘ꆀ叻ⲥ刿⸈猰㷖ծ⚚靭կ⢾
㥵㼆✵ꅾ絆⽀䫒碫蚋暟㖈紱䏞ծ崞䚍ծ勇餘瘝Ⱒꝶ餘ꆀ䭷叻♳ꅷ欽刿⯓鵳涸唬崵䪮助ㄤ刿⚚
呔涸ꣳ䏞銳宠կ鸑鵂⠏⻊唬崵倰岁䲿넞㼆⽀䫒蚋暟务翸⡤ծ䒗匬⡤瘝勇餘涸唬崵⾝併䏞ㄤⲥ烁
䚍烁唾❡ㅷ餘ꆀ涸珘㹁䚍ㄤ♧荝䚍կ 

2ծ鸑欽䪮助銳宠䔂⻊ 
˖ 倝㟞鸑欽䪮助銳宠倝㟞 13 ⚡欰暟ⵖㅷ鸑欽䪮助銳宠巑渷欰暟ⵖㅷ鸑太ծ䚪雿ծ唬崵倰岁鸑太

ㄤ䭷㼋⾲太կ㖈欰暟ⵖㅷ鸑太务鵳♧姿僈烁欰暟ⵖㅷ涸㹁⛐ծⴔ碫ㄤ㛇劥餘ꆀ銳宠絡♧ぐ碫欰
暟ⵖㅷ涸Ⱏ䚍叻ⲥ㖈唬崵倰岁鸑太倰꬗錞薴✫欰暟崞䚍崵㹁ծ⯝氋⾲䚍唬崵瘝Ⱒꝶ唬崵倰岁涸
乼⡲崨玐ㄤ䪮助⿬侨䲿넞唬崵絕卓涸〳ꬑ䚍ㄤ〳嫱䚍կ 

˖ 模㊤䚪雿ⰻ㺂模䧭絈脅屛毫❡ㅷ䚪雿涸䒊用禹絡ꢞ鶣絈脅屛毫❡ㅷ涸灇封ծ欰❡ծ餘ꆀ䱽ⵖㄤ
⚰䎯䎾欽瘝倰꬗涸銳宠կ㖈餘ꆀ䱽ⵖ鿈ⴔ㟞⸈㼆絈脅魧口ꊹ㹁ծ紱䏞唬崵ծ㸝Ⰼ䚍霉⟟瘝ⰻ㺂涸
霫絈錞㹁烁唾絈脅屛毫❡ㅷ➢彂㣢ⵌ⚰䎯䎾欽涸Ⰼ崨玐餘ꆀ〳䱽կ 

3ծ唬崵倰岁ꬠ倝 
˖ 䲀鵳锐⻊ⴔ區倰岁䎾欽㣐⸂䲀⸓⯓鵳锐⻊ⴔ區倰岁㖈欰暟ⵖㅷ餘ꆀ䱽ⵖ务涸䎾欽կꅷ欽넞ⴔ鳹

桧餘靶䪮助㼆欰暟ⵖㅷ涸絕匬鵳遤礵ⲥ鍒區烁㹁Ⱖ孽㛇ꃑ䎸⴩ծ祪㛇⻊⥝껑瘝絕匬暵䖄鵘欽넞
佪巊湱蒀靶-餘靶翫欽䪮助HPLC-MS㼆欰暟ⵖㅷ务涸勇餘鵳遤㹁䚍ㄤ㹁ꆀⴔ區䲿넞勇餘唬崵
涸ⲥ烁䚍ㄤⰌ꬗䚍 կ 

˖ 剏去⸓暟⡤ⰻ唬崵岁⸈䘯⡤㢪欰暟㷖崞䚍唬崵倰岁剏去⸓暟⡤ⰻ唬崵岁涸鵳玐կ㼆✵♧❈吗絡
♳⣜饆⸓暟㹊낉鵳遤崞䚍唬崵涸欰暟ⵖㅷ㥵氋蕐涸佪⸂唬崵䒓封㛇✵絈脅㛆Ⱞծ⯝氋㷖唬崵瘝
⡤㢪倰岁կ鵯❈⡤㢪倰岁割➑〳⟄Ⲹ㼱⸓暟⢪欽鵮腊䲿넞唬崵佪桧ㄤⲥ烁䚍刿㥩㖑忘駈欰暟ⵖ
ㅷ餘ꆀ䱽ⵖ涸꨽宠կ 

4ծ㕂꣢叻ⲥ⼸靈 
˖ 叻ⲥ㼆䱹獤匧♸㕂꣢⯓鵳叻ⲥ⼸靈絡♧㹊梡鿈ⴔⰟず佐鲿涸欰暟ⵖㅷㅷ猫ぐ雿叻ⲥ♸湱Ⱒ㕂

꣢⯓鵳䪮助叻ⲥ涸㼆䱹կ⢾㥵2025 䎃晜蚋Ⱙ獤匧⿬罌㕂꣢⯓鵳叻ⲥ㖈ꅾ絆⛩聽氋蕐涸餘ꆀ䱽
ⵖծ唬崵倰岁瘝倰꬗♸㕂꣢䱹鲪կ⢾㥵㖈䫒⾲ゎꆀ崵㹁ծ勇餘唬崵瘝고湡♳ꅷ欽♸㕂꣢♧荝涸
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唬崵倰岁ㄤꣳ䏞叻ⲥ倰⤑㕂꣢ꢂ涸䪮助❜崨♸ざ⡲⛲ⵄ✵㕂❡ꅾ絆⛩聽氋蕐⿬♸㕂꣢䋑㖞畊
✰կ 姼㢪㖈氋蕐涸⪰㶸ㄤ鵘鳕勵⟝♳2025 䎃晜蚋Ⱙず呋⨞ⴀ✫⚚呔錞㹁銳宠㖈暵㹁涸庛
䏞ծ弪䏞勵⟝♴鵳遤⟄絶䭯氋蕐涸剣佪䚍ㄤ珘㹁䚍կ 

˖ ⴔ碫ㄤ⡤⢾靈侮确程շ务㕂蚋Ⱙո欰暟ⵖㅷㅷ猫ぐ雿涸ⴔ碫ㄤ⡤⢾靈侮⢪Ⱖ刿痗ざ㕂꣢䟗⢾
ㄤ遤⚌封㾝馋⸷կ⦶ꊹ㕂꣢⚺崨蚋Ⱙ涸ⴔ碫倰䒭絕ざ欰暟ⵖㅷ涸⡲欽纸ⵖծ勻彂瘝㔔稇鵳遤ⴔ
碫ず傞⠏⻊ㅷ猫ぐ雿涸綘ⱗ⡤⢾䲿넞叻ⲥ涸〳靀䚍ㄤ僒欽䚍կ 

 
 䀙峸䎾㼆倰呩 

⽀䫒ⴔ㶩㣐㼭」䒗⡤崵㹁ⴔ區ⵄ㐼 

 

✳絶巊湱蒀靶禹絡 

 䲿⼮ⴔ猌 
㹊梡➑⢪欽兜鸑♧絶割腊ⴔ猌涸⻊ざ暟涸葻㥩
ⴔ猌 

 䚍餘ⴔ絆 
撑勇㛇餘务Ⱘ剣湱⡃䚍餘涸⻊ざ暟涸ⴔ猌ꊹ㹁 

 Ⰼ兞ⴔ區 
㼆撑勇呋ㅷ鵳遤Ⰼ꬗ⶆ區 

翸㿋唄ꂾ 80 崵㹁ⴔ區ⵄ㐼 

 
LC + ELSD-LT ˼襒封⯕侔㼘唬崵㐼 

 襒封⯕侔㼘唬崵㐼ELSD 
˖ 鸑欽㘗唬崵㐼〳⟄欽✵唬崵偽稘㢪絁エ佐

涸呋ㅷ㥵焫宐⻊ざ暟ծ腒碫ծ邍꬗崞䚍⵫⟄
⿺ざ䧭翸ざ暟瘝կ 

˖ ELSD-LT ˼⾝併䏞刿넞ծ⸓䙖絁䚍薴㔵刿㺈
剣ⵄ✵㖈刿䎛岌涸곭㚖鵳遤刿剣佪涸ⴔ區կ 

 넞佪巊湱蒀靶⟉ 
˖ 㹊梡➢゗⸓ⵌⰢ纸Ⰼ玐偽卿⧩㸛乼⡲ 
˖ 很⵫ꂁ縨礵⾝䘯鸟ծ〳ꬑ涸崨⸓湱ꂁ縨 
˖ 㣐㽯㼄䕙蒀鍘䷫㾓ㄤ LabSolutions 䊨⡲畀

㹊傞ず姿⤑✵乼⡲կ 
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⽀䫒欰暟碫⡃蚋餘䱽倰岁涸灇瑕♸⠏⻊ⴔ區ⵄ㐼 

 
LCMS-2050 

 ⽀㔋紩勍餘靶⟉ 
˖ 㼭㘗⽀㔋匧勍 LC-MS 务剒㺈涸餘ꆀ薴㔵 
˖ 彂ⰻ CID蜦䖤刿㢴ⴔ㶩烱晙⥌䜂 
˖ ゗⸓た荈⸓唬叅⟉㐼朐䙖 
˖ 絶䫡⤑䰦䫒寓群䚍腊㥩 

 

㔋匧勍-굷遤傞ꢂ(Q-TOF) 

 넞ⴔ鳹餘靶⟉ 
˖ ⲥ烁sub-ppm 紩餘ꆀⲥ烁䏞 
˖ 珘㹁Ɤ傞ꢂ珘㹁Ⲹ㼱吥姻ㄤ絶䫡 
˖ ⾝併样繠♲ꅾ㔋匧勍涸넞⾝併䏞 
˖ 䘯鸟剒䘯嫦猲 200 䓎㕃靶ꅷ꧋ 
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4.1.2 Ⱙ㘗䎾欽呩⢾ 

㈯巊ꃑ崵㹁岁 

馄넞佪巊湱蒀靶崵㹁跗涯碫蚋暟⚥涸㈯巊ꃑゎꆀ 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䌄蚃⯕唬崵㐼涸馄넞佪巊湱蒀靶 Nexera LC-40X3 唬崵跗涯碫蚋暟务㈯巊ꃑゎ
ꆀ涸ⴔ區倰岁կ跗涯碫蚋暟絑馄応膴渮ⱄ絑ꃲꃑ宐鍒ꅺ佞㈯巊ꃑ搬た⟄ DMB 遥欰叻雵た♳纸崵㹁կꅷ
欽㢪叻岁㹁ꆀNeu5Gc ㄤ Neu5Ac 㖈 0.02~400 μmol/L 崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨㣐✵ 0.9999㔐
靀⧩ⲥ烁䏞㖈 95.5~111.3%⛓ꢂկ♲⚡崽䏞♴唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵RSDⴔⵆ㖈 0.09~0.13%
ㄤ 0.19~2.26%⛓ꢂկNeu5Gc ㄤ Neu5Ac 涸唬ⴀꣳⴔⵆ⚹ 0.0027 μmol/Lծ0.0030 μmol/L㹁ꆀꣳⴔⵆ⚹
0.0092 μmol/Lծ0.0098 μmol/L♲⚡崽䏞♴呋ㅷ⸈叻㔐佐桧㖈 95.4~107.3%⛓ꢂկ〳⚹跗涯碫蚋暟务㈯巊
ꃑゎꆀ崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒馄넞佪巊湱蒀靶  ㈯巊ꃑ  跗涯碫蚋暟  ⽀䫒 
 

䪮助暵挿 
 倰岁絁䚍薴㔵⚹ 0.02~400 μmol/L⠏✵蚋Ⱙ鸑太务涸 0.04~40 μmol/L 
 蚃⯕唬崵㐼 RF-20AXS ⾝併䏞넞Neu5Gc ㄤ Neu5Ac 涸㹁ꆀꣳ〳鴪 0.0092 μmol/L ㄤ 0.0098 μmol/Lկ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
䀙峸馄넞佪巊湱蒀靶⟉ Nexera LC-40 X3կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 SCL-40 鳕 巊 岹  LC-40B X3 
荈⸓鵳呋㐼 SIL-40C X3 叙 庛 盲  CTO-40C 
唬 崵 㐼  RF-20AXS  蒀靶䊨⡲畀 LabSolutions Ver. 5.128 

1.2 ⴔ區勵⟝  
蒀 靶 叙 Shim-pack Scepter C18-120 100 mm×2.1 mm I.D., 1.9 μm 

P/N: 227-31012-05䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽 
崨 ⸓ 湱 A 湱-⛩臟-歌ꃫ-宐9:7:84; B 湱-⛩臟 
崨 鸟 0.25 mL/min 叙 庛 30˫ 
鵳 呋 ⡤ 獤 5 μL   
唬 崵 岚 Ɤ 慨封岚Ɤ373 nm封㼘岚Ɤ448nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹0%傞ꢂ玐䎸錛邍1կ 
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邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) ModuLe Command Value 
8.00 Pumps Pump B Conc. 0 

8.10 Pumps Pump B Conc. 60 

12.00 Pumps Pump B Conc. 60 

12.10 Pumps Pump B Conc. 0 

18.00 Controller Stop  

1.3 呋ㅷ⵸㢅椚 
㼆撑ㅷ很巊欽 2 mol/L 涸ꃲꃑ很巊㼜 Neu5Gc ㄤ Neu5Ac 幊ざ叻ⲥ⪰㢊巊1000 μmol/L鷶紩獺

ꅺ䧭崽䏞⚹ 0.02ծ0.04ծ0.1ծ0.2ծ0.4ծ1ծ2ծ4ծ10ծ20ծ40ծ100ծ200 ㄤ 400 μmol/L 涸㼆撑ㅷ很巊կ 
遥欰很巊鼙⯕乼⡲կ》宐 1.5mlծⱺꃲꃑ 172 μl ㄤ 2-䊶㛇⛩ꃫ 112 μl幊⺣⸈鵶✳❇炻ꃑꛧ 4.9 

mg⢪很鍒ⱄ⸈ 4,5-❇歌✳孻㛇-1,2-薅✳腂✳渮ꃑ渮DMB3.5 mg⸈宐 200μl嶴偒荛埋ⴔ很鍒կ 
⽀䫒蚋暟⣘霚ㅷ很巊欽馄紱宐㼜⽀䫒蚋暟岤㼘巊鷓䔲㖑獺ꅺ》 400 μL ✵ 10KD 馄応猌䗱盗务

14000 g 猌䗱 10 min䒙⿡♴㽻很巊կ⸈Ⰶ馄紱宐 300 μL14000 g 猌䗱 10 min䒙⿡♴㽻很巊ꅾ撑⚙
妃կ⸈馄紱宐荛 100 μL欽獴巊卦鲽鲽オ䩧⦝縨 1000 g 猌䗱 2 min嶴偒幊⺣》 80 μL ⵌ 0.5 mL 猌
䗱盗务⸈Ⰶ 10 mol/L ꃲꃑ 20 μL幊⺣կ 

輑ざ跗涯蚋暟⣘霚ㅷ很巊欽馄紱宐㼜輑ざ跗涯蚋暟岤㼘巊獺ꅺ荛 1 mg/mL》 400 μL ✵ 10KD 馄
応猌䗱盗务14000 g 猌䗱 10 min䒙⿡♴㽻很巊կ⸈Ⰶ馄紱宐 300 μL14000 g 猌䗱 10 min䒙⿡♴㽻
很巊ꅾ撑⚙妃կ⸈馄紱宐荛 200 μL欽獴巊卦鲽鲽オ䩧⦝縨 1000 g 猌䗱 2 min嶴偒幊⺣》 100 μ
L ⵌ 0.5 mL 猌䗱盗务⸈Ⰶ 4 mol/L ꃲꃑ 100 μL幊⺣կ 

瑟涯很巊欽馄紱宐去剏呋ㅷ䭽撑⣘霚ㅷ很巊㢅锐姿낢鵳遤ⵖ㢊կ 
ꃑ鍒ㄤ遥欰》㼆撑ㅷ很巊ծ⽀䫒蚋暟⣘霚ㅷ很巊ծ輑ざ跗涯蚋暟⣘霚ㅷ很巊ㄤ瑟涯很巊 100 μL縨

80˫㷱肫 2 h佞ⲇկ》 5 μL⸈遥欰很巊 20 μL嶴偒幊⺣50˫鼙⯕㷱肫 3 h⸈馄紱宐 475 μL 絊姺
导䎾幊⺣14000 g 猌䗱 10 min》♳幡巊♳纸ⴔ區կ 
 

2絕卓♸雭雿 

2.1 㼆撑ㅷ很巊蒀靶㕃 

10 μmol/L 㼆撑ㅷ很巊♸瑟涯很巊涸ꅾ〜蒀靶㕃㥵♴䨾爙կNeu5Gc ㄤ Neu5Ac 油䕎葻㥩ⴔ猌䏞㣐✵

5կ瑟涯很巊割䎁䪓崵㹁կ 

 
㕃 1.㼆撑ㅷ很巊蒀靶㕃10 μmol/L 
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2.2 絁䚍Ⱒ禹ㄤ抳併䏞 
䭽撑1.3ⵖ㢊⼧✳⚡㼆撑ㅷ很巊䭽1.2务涸ⴔ區勵⟝鵳遤崵㹁⟄崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻㢪

叻岁絚ⵖ吥ⲥ刼絁կ吥ⲥ刼絁錛㕃2絁䚍Ⱒ禹ծ唬ⴀꣳㄤ㹁ꆀꣳ錛邍2կNeu5GcㄤNeu5Ac㖈0.02~400 
μmol/L薴㔵ⰻ湱Ⱒ禹侨㣐✵0.9999㔐靀⧩ⲥ烁䏞㖈95.5~111.3%⛓ꢂ絁䚍葻㥩կ⢪欽LabSolutions鲱
⟝呏研⥌㐾嫱雦皾唬ⴀꣳS/N=3ㄤ㹁ꆀꣳS/N=10Neu5GcㄤNeu5Ac涸唬ⴀꣳⴔⵆ⚹0.0027 μmol/Lծ
0.0030 μmol/L㹁ꆀꣳⴔⵆ⚹0.0092 μmol/Lծ0.0098 μmol/L⾝併䏞넞կ 

 
㕃 2 吥ⲥ刼絁㕃 

邍 2. 絁䚍Ⱒ禹ծ唬ⴀꣳㄤ㹁ꆀꣳ勉ꅾ1/C 

ぜ獦 
崽䏞薴㔵
(μmol/L) 

㔐靀⧩ 
ⲥ烁䏞(%) 

湱Ⱒ禹侨 r 唬ⴀꣳ(μmol/L) 㹁ꆀꣳ(μmol/L) 

Neu5Gc 0.02~400 95.8~111.3 0.9999 0.0027 0.0092 

Neu5Ac 0.02~400 95.5~109.5 0.9999 0.0030 0.0098 

2.3 礵㺙䏞 
㼆撑ㅷ很巊鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞絕卓㥵邍 3 䨾爙կ♲⚡割ず崽䏞♴Neu5Gc ㄤ Neu5Ac

唾殆傞ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.09~0.13%ㄤ 0.19~2.26%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 
邍 3. 礵㺙䏞絕卓 (n=6) 

ぜ獦 
RSD% (0.04 μmol/L) RSD% (10 μmol/L) RSD% (400 μmol/L) 

R.T. Area R.T. Area R.T. Area 
Neu5Gc 0.09 2.26 0.11 0.31 0.12 0.28 
Neu5Ac 0.10 1.89 0.11 0.20 0.13 0.19 

2.4 ⸈叻㔐佐㹊낉 
䭽撑 1.3 㼆⽀䫒岤㼘巊 110 mg/mL鵳遤㢅锐㖈⣘霚ㅷ很巊务幑⸈㈯巊ꃑ叻ⲥㅷⵖ䧭♲⚡割ず崽

䏞涸⸈叻呋ㅷⱄ絑ꃑ鍒ㄤ遥欰た鵳遤崵㹁կ⸈叻㔐佐絕卓錛邍 4կ♲⚡割ず崽䏞♴Neu5Gc ㄤ Neu5Ac
涸⸈叻㔐佐桧㖈 95.4~107.3%⛓ꢂ絕卓ⲥ烁〳ꬑկ 

邍 4.⸈叻㔐佐絕卓 

ぜ獦 ⣘霚ㅷ很巊崵㹁⧩
μmol/L 

㔐佐桧/% 
0.2 μmol/L 10 μmol/L 400 μmol/L 

Neu5Gc <LOQ* 105.5 100.6 95.4 
Neu5Ac 1.912 95.5 107.3 100.5 

*邍爙⡛✵㹁ꆀꣳ 

0 100 200 300 浓浓
0.0

1.0

2.0

3.0

4.0

5.0
面面(x10,000,000)

0 100 200 300 浓浓
0.0

1.0

2.0

3.0

4.0

5.0
面面(x10,000,000)

Neu5Gc 
R0.9999 

Neu5Ac 
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2.5 㹊꣢呋ㅷⴔ區 
⢪欽劥倰岁㼆 5 猫跗涯碫蚋暟鵳遤ⴔ區Ⱙ㘗蒀靶㕃錛㕃 3կ䭽撑鸑太 3102 ㈯巊ꃑ崵㹁岁务涸錞㹁雦

皾㈯巊ꃑゎꆀ絕卓錛邍 5կ 

  
㕃 3 呋ㅷⰩ㘗蒀靶㕃䊩⽀䫒岤㼘巊 4〸輑ざ跗涯岤㼘巊 

邍 5. 呋ㅷⴔ區絕卓 

No. ぜ獦 
跗涯崽䏞 
(mg/mL) 

⣘霚ㅷ很巊务 
跗涯崽䏞(mg/mL) 

Neu5Gc ゎꆀ 
mol/mol 跗涯 

Neu5Ac ゎꆀ 
mol/mol 跗涯 

1 ⽀䫒岤㼘巊 1 10 10 <LOQ* 0.029 

2 ⽀䫒岤㼘巊 2 75 25.4 0.002 0.040 

3 ⽀䫒岤㼘巊 3 150 10 0.002 0.029 

4 ⽀䫒岤㼘巊 4 22 32 0.003 0.042 

5 輑ざ跗涯岤㼘巊 10 1 0.110 16.155 

*邍爙⡛✵㹁ꆀꣳ 

 

3絕雿 
劥俒⿬罌务㕂蚋Ⱙշ鸑太 3102 ㈯巊ꃑ崵㹁岁ո䒊用✫♧猫⢪欽䌄蚃⯕唬崵㐼涸馄넞佪巊湱蒀靶 Nexera 

LC-40 X3 唬崵跗涯碫蚋暟务㈯巊ꃑゎꆀ涸ⴔ區倰岁կ跗涯碫蚋暟絑馄応膴渮たⱄ絑ꃲꃑ宐鍒ꅺ佞㈯巊ꃑ
搬た⟄ DMB 遥欰叻雵た♳纸崵㹁կ倰岁絁䚍薴㔵㺈ծ⾝併䏞넞ծꅾ撑䚍㥩ծⲥ烁〳ꬑ鷓欽✵跗涯碫蚋暟
务㈯巊ꃑゎꆀ崵㹁կ 
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⽀䫒欰暟碫⡃蚋餘䱽倰岁涸灇瑕♸⠏⻊ 

ⵄ欽䀙峸넞佪巊湱蒀靶♸⽀㔋匧勍餘靶翫欽禹絡㼆刼㧆棟⽀䫒鵳遤胂

㕃ⴔ區 
 

䶰 銳劥俒ꅷ欽䀙峸 Nexera LC-40 넞佪巊湱蒀靶⟉⿺⽀㔋匧勍餘靶 LCMS-2020 翫欽㼆刼㧆棟⽀䫒涸脨跗
涯ꃍꃍ鍒呋ㅷ鵳遤ⴔ區ꂁ㤛⢪欽㢴胂ⴔ區⚁欽蒀靶叙鵳遤ⴔ猌ⵄ欽稘㢪唬崵㐼ㄤ餘靶鵳遤唬崵餘靶唬
崵絕卓㼆Ⱒꝶ蒀靶油鵳遤㹁⡙կ霪倰岁ꅾ撑䚍㹊낉务ぐ胂媯涸唾殆傞ꢂ RSD ⚹ 0.04-0.22%油꬗獤 RSD
⧩⚹ 0.46-1.88%կ㹊낉絕卓邍僈霪倰岁倰⤑䘯䰦Ⱘ剣葻㥩涸ꅾ撑䚍կ 
 

Ⱒꝶ霒Nexera LC-40 LCMS-2020 刼㧆棟⽀䫒 胂㕃  

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

넞佪巊湱蒀靶禹絡 Nexera LC-40 ♸⽀㔋匧勍餘靶⟉ LCMS-2020 翫欽禹絡ꂁ縨⥌䜂㥵♴ 
禹 絡 䱽 ⵖ 㐼 SCL-40A 荈 ⸓ 鵳 呋 㐼 SIL-40C XR 
鳕 巊 岹 LC-40B XR  叙 庛 盲 CTO-40C 
膴 孞 纸 DGU-405 餘 靶 ⟉ LCMS-2020 
唬 崵 㐼 SPD-M40A 蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.99 

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀 靶 叙 Shim-pack GISS-HP C18100 mm ×2.1 mm I.D.3.0 µm䀙峸♳

嵳㹊낉㐼勞剣ꣳⰖ尽䀙峸P/N: 227-30084-02 
崨 ⸓ 湱 A0.1%歌ꃑ宐很巊B0.1%歌ꃑ⛩臟很巊 
崨 鸟 0.4 mL/min 叙 庛 50˫ 
鵳 呋 ⡤ 獤 10 μL 唬 崵 岚 Ɤ 214nm280 nm 
峤 膴 倰 䒭 唑䏞峤膴B 湱饰映崽䏞⚹ 3%傞ꢂ玐䎸㥵邍 1 䨾爙կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅锐ㄐ⟁ ⧩ 

2.00 岹 B Conc 3 
50.00 岹 B Conc 50 
51.00 岹 B Conc 90 
56.00 岹 B Conc 90 
56.10 岹 B Conc 3 
60.00 䱽ⵖ㐼 Stop  
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餘靶勵⟝ 
ⴔ  區  ⟉  㐼 LCMS-2020 猌 㶩 ⻊ 垷 䒭 ESI+ 
⸈ 掚 㗌 庛 䏞 400˫ D L    庛    䏞 250˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
䱹 〡 歏 ⾓ 4.5 kV 䪊  䲽  垷  䒭 scan 

 

2呋ㅷ⵸㢅椚 
⣘霚ㅷ很巊ⵖ㢊エ》5 μL 2.0 mg/mL涸刼㧆棟⽀䫒宐很巊✵1.5 mL涸猌䗱盗务⸈80 μL 鵮⾲很巊

50 mM Tris-HClゎ8 M㽶稇ㄤ5 mM DTT✳炻蔼祪ꃫ,㖈37˫♴꩎䶔60 min絕勲た⸈Ⰶ4 μL IAA烿
⛩ꃀ腂很巊500 mM㖈㹔庛勵⟝♴鼙⯕꩎䶔30 min搬た⸈Ⰶ600 μLꃍ鍒綕Ȿ巊50 mM Tris-HCl
ㄤ5 μL脨跗涯ꃍ很巊ゎ1μg脨跗涯ꃍ㖈37˫♴导䎾4hꃍ鍒絕勲た⸈Ⰶ10 μL 50%歌ꃑ宐很巊絊姺ꃍ
鍒导䎾搬た鲮Ⰶ⡛エ꣡PP勞餘涸呋ㅷ㼭櫕♳纸ⴔ區կ 

 

3絕卓♸雭雿 
3.1 刼㧆棟⽀䫒ꃍ鍒巊蒀靶㕃 

 
㕃 1. 刼㧆棟⽀䫒ꃍ鍒巊 TIC 㕃 

 
㕃 2. 刼㧆棟⽀䫒ꃍ鍒巊㖈 280 nm 㢅涸蒀靶㕃 

 
㕃 3. 刼㧆棟⽀䫒ꃍ鍒巊㖈 214 nm 㢅涸蒀靶㕃 
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3.2 ꅾ㢕䚍㹊낉 
䭽撑 1.2 ⴔ區勵⟝崵㹁㼜㢅锐た涸刼㧆棟⽀䫒ꃍ鍒巊鵶絯鵳呋崵㹁 6 妃㕃 4 ㄤ 5կ鸑鵂餘靶絕卓

㼆ぐ油鵳遤㹁⡙鿈ⴔ胂媯䎸⴩⥌䜂⿺Ⱖ唾殆傞ꢂ霼錛邍 2կ巊湱蒀靶㕃ぐ油涸唾殆傞ꢂ RSD ⧩⚹ 0.04-
0.22%油꬗獤 RSD ⧩⚹ 0.46-1.88%絕卓錛邍 2 䨾爙կ㹊낉絕卓邍僈Nexera LC-40 禹絡㖈鵳遤胂㕃ⴔ
區僽Ⱘ剣葻㥩涸礵㺙䏞կ 

 
㕃 4. 岚Ɤ 280 nm 㢅ꅾ撑䚍蒀靶㕃 

 
㕃 5. 岚Ɤ 214 nm 㢅ꅾ撑䚍蒀靶㕃 

邍 2. 鿈ⴔ胂媯唾殆傞ꢂ⿺油꬗獤 RSD 宨䚪 

 

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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数数6:2021629_GISS_SAP1-2_5_002.lcd 检检检A Ch1:280nm
数数5:2021629_GISS_SAP1-3_6_003.lcd 检检检A Ch1:280nm
数数4:2021629_GISS_SAP1-4_7_004.lcd 检检检A Ch1:280nm
数数3:2021629_GISS_SAP1-5_8_005.lcd 检检检A Ch1:280nm
数数2:2021629_GISS_SAP1-6_9_006.lcd 检检检A Ch1:280nm
数数1:2021629_GISS_SAP1-7_10_007.lcd 检检检A Ch1:280nm

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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uV

数数6:2021629_GISS_SAP1-2_5_002.lcd 检检检A Ch2:214nm
数数5:2021629_GISS_SAP1-3_6_003.lcd 检检检A Ch2:214nm
数数4:2021629_GISS_SAP1-4_7_004.lcd 检检检A Ch2:214nm
数数3:2021629_GISS_SAP1-5_8_005.lcd 检检检A Ch2:214nm
数数2:2021629_GISS_SAP1-6_9_006.lcd 检检检A Ch2:214nm
数数1:2021629_GISS_SAP1-7_10_007.lcd 检检检A Ch2:214nm

Peak 㼆䎾胂媯 
䎂㖲唾殆傞ꢂ

min 
RSD% 

(唾殆傞ꢂ) 
䎂㖲油꬗獤 

RSD% 
(油꬗獤) 

Peak 1 LLIYSASFLYSGVPSR.light 13.320 0.22 7645 0.50 
Peak 2 LSC[+57.021464]AASGFNIK.light 18.098 0.08 3987 0.62 
Peak 3 ASQDVNTAVAWYQQKPGK.light 18.905 0.07 18506 0.49 
Peak 4 DIQMTQSPSSLSASVGDR.light 19.917 0.05 3073 0.83 

Peak 5 
DIQMTQSPSSLSASVGDRV 
TITC[+57.021464]R.light 

23.232 0.04 16219 1.88 

Peak 6 TTPPVLDSDGSFFLYSK.light 27.349 0.06 6915 0.62 
Peak 7 SGTASVVC[+57.021464]LLNNFYPR.light 32.237 0.08 44544 0.51 
Peak 8 ALPAPIEK.light 15.725 0.10 47343 0.46 
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4絕雿 
劥㹊낉⢪欽䀙峸넞佪巊湱蒀靶⟉Nexera LC-40♸⽀㔋匧勍餘靶⟉LCMS-2020翫欽禹絡㼆刼㧆棟⽀䫒ꃍ

鍒巊鵳遤ⴔ區ꅾ撑䚍㹊낉务蒀靶㕃ぐ油唾殆傞ꢂRSD⧩⚹0.04-0.22%油꬗獤RSD⧩⚹0.46-1.88%⟉
㐼ꅾ撑䚍葻㥩կ㹊낉絕卓邍僈䀙峸Nexera LC-40넞佪巊湱蒀靶⟉ⴔ區鸟䏞䘯ծ珘㹁䚍葻㥩鷓欽✵ⵖ蚋蚋唬
湱Ⱒ遤⚌㼆欰暟ⵖㅷ餘ꆀ䱽ⵖㄤⴔ區涸唬낉唬崵䊨⡲腊⚹欰暟ⵖㅷ涸餘ꆀ䱽ⵖ唬崵고湡胂㕃ⴔ區䲿⣘
♧⚡絑崸넞佪⚂皍⤑涸鍒Ɀ倰呩կ 
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ⵄ欽 LCMS-9030 鵳遤薉㣗ⵄ僓⽀䫒蚋暟胂㕃ⴔ區 
 

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

Ⱒꝶ霒Q-TOF  ⽀䫒  胂媯 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

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

1.2 ⴔ區勵⟝ 

巊湱勵⟝ 
蒀  靶  叙 Shim-pack GISS C18 2.1 mm I.D.× 100 mm L., 1.9 μmP/N:227-
崨  ⸓  湱 A 湱- 0.1%歌ꃑ宐很巊B 湱-0.1%歌ꃑ⛩臟很巊 
崨     鸟 0.4 mL/min   
叙     庛 60˫   
鵳 呋 ⡤ 獤 10 µL   
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹5%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
50.00 Pump B.Conc 40 
51.00 Pump B.Conc 90 

56.00 Pump B.Conc 90 

56.10 Pump B.Conc 5 

60.00 Controller Stop 
 

餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 ESI+  ⸈掚垷㗌庛䏞 400˫ 
꨺ ⻊ 孞 崨 鸟 3.0 L/min 䎁 醋 孞 崨 鸟 10.0 L/min 
⸈ 掚 孞 崨 鸟 10.0 L/min 䪊 䲽 垷 䒭 MS ㄤ MS/MS (DDA) 
䱹 〡 庛 䏞 300˫ 䱹 〡 歏 ⾓ 4.5 KV 
D L 庛 䏞 250˫ ✲ ⟝ 傞 ꢂ 0.1 s 
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2呋ㅷ⵸㢅椚 
ⵄ欽馄紱宐㼜薉㣗ⵄ僓⽀䫒磋劣ⵖ⵫ꂁⵖ䧭 1.0 mg/mL 涸很巊搬たエ》 10 μL 霪很巊呋ㅷ⸈Ⰶ 80 

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

 

3絕卓♸雭雿 

3.1 薉㣗ⵄ僓⽀䫒胂媯蒀靶㕃 

 
㕃 1. 薉㣗ⵄ僓⽀䫒ꃍ鍒た涸䚪猌㶩崨蒀靶㕃 

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

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

邍2. ꃍ鍒胂媯䎸⴩銻渷絕卓 

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

 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 min
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1:TIC(+)
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㕃 2. 薉㣗ⵄ僓⽀䫒ꃍ鍒た䎸⴩銻渷㕃 

 

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

邍 3. 薉㣗ⵄ僓⽀䫒ꃍ鍒たぐ胂媯♳唬崵ⵌ涸⥝껑⟄⿺⥝껑胂媯⽑嫱 
跗涯ぜ獦 胂媯ぜ獦 ⥝껑碫㘗 ⥝껑孽㛇ꃑ ⥝껑⡙挿 ⥝껑嫱⢾ 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY

SLSSVVTVPSSSLGTQTYICNVNHKPSNTK 
Deamidated/0.9840 Q 199 0.38 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY

SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK 
Deamidated/0.9840 N 211 1.25 

ꅾꝆ 
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY

SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK 
Deamidated/0.9840 Q 199 1.25 

ꅾꝆ EEQYNSTYR NGlycan/1241.4545 N 300 0.05 

ꅾꝆ GLEWVAEIR Carbamyl/43.0058 NTerm 43 0.07 

ꅾꝆ GPSVFPLAPSSK Carbamyl/43.0058 NTerm 124 0.09 

ꅾꝆ LSCVASGFIFSNHWMNWVR Deamidated/0.9840 N 31 0.13 

ꅾꝆ LSCVASGFIFSNHWMNWVR Oxidation/15.9949 W 33 0.11 

ꅾꝆ SAVYLQMTDLR Deamidated/0.9840 Q 84 0.48 

ꅾꝆ VVSVLTVLHQDWLNGK Deamidated/0.9840 N 318 0.17 

ꅾꝆ VVSVLTVLHQDWLNGK Deamidated/0.9840 Q 314 0.53 

ꅾꝆ VVSVLTVLHQDWLNGKEYK Deamidated/0.9840 N 318 1.14 

ꅾꝆ VVSVLTVLHQDWLNGKEYK Deamidated/0.9840 Q 314 0.38 

ꅾꝆ 
FSGSGSGTDFTLSINTVESEDIADYYCQQ

SHSWPFTFGSGTNLEVK 
Deamidated/0.9840 N 76 0.4 

鲽Ꝇ 
FSGSGSGTDFTLSINTVESEDIADYYCQQ

SHSWPFTFGSGTNLEVK 
Deamidated/0.9840 Q 89 0.4 

鲽Ꝇ 
FSGSGSGTDFTLSINTVESEDIADYYCQQ

SHSWPFTFGSGTNLEVKR 
Deamidated/0.9840 Q 89 0.22 
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㕃 4. 胂媯 VVSVLTVLHQDWLNGK ⥝껑⿺劢⥝껑胂媯涸蒀靶㕃ㄤ餘靶㕃 

 

4絕雿 
劥俒ꅷ欽䀙峸LCMS-9030 Q-TOF巊餘翫欽⟉㼆薉㣗ⵄ僓⽀䫒呋ㅷ鵳遤胂㕃ⴔ區䎇絕ざLabSolutions

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

ⵄ欽馄넞佪巊湱蒀靶⟉鵶䱹蚃⯕唬崵㐼ㄤ㔋匧勍굷遤傞ꢂ餘靶⟉㼆刼

㧆棟⽀䫒康猌 N 祪鵳遤ⴔ猌♸ꊹ㹁 
 

䶰 銳劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶⟉ Nexera LC-40XR 鵶䱹蚃⯕唬崵㐼 RF-20A XS ⿺㔋匧勍굷遤傞ꢂ餘
靶 LCMS-9030 翫欽禹絡䒊用✫⽀䫒康猌 N 祪涸ⴔ猌♸ꊹ㹁倰岁㼆刼㧆棟⽀䫒涸 N 祪鵳遤✫㹁䚍♸㹁ꆀ
ⴔ區կ霪倰岁⢪欽 PNGaseF ꃍ㼜 N 祪➢⽀䫒务ꅺ佞ⴀ勻䎇ⵄ欽 2-孽㛇薅歌ꃀ腂2-AB鵳遤叻雵⛓た
⢪欽蚃⯕唬崵㐼 RF-20A XS ♸㔋匧勍굷遤傞ꢂ餘靶 LCMS-9030 鵳遤唬崵蚃⯕唬崵㐼涸油꬗獤欽✵ N 祪涸
湱㼆㹁ꆀ넞ⴔ鳹餘靶䖤ⵌ涸礵烁餘ꆀ侨〳㼆ぐ油鵳遤㹁⡙կ鵶絯鵳呋 6 ꛏ蒀靶务䨾剣油涸油꬗獤ㄤ唾
殆傞ꢂ涸 RSD 㖲㼭✵ 3%, 餘靶务ぐ祪㘗涸餘ꆀ侨⨊䊵㖲㼭✵ 2 ppm剒た鸑鵂油꬗獤雦皾ⴀ✫ぐ⚡祪㘗
涸⚪䏞嫱կ霪倰岁珘㹁〳ꬑ油꬗獤ㄤ唾殆傞ꢂ涸ꅾ撑䚍⿺餘ꆀⲥ烁䏞㖲痗ざ銳宠կ 
 

Ⱒꝶ霒RF-20A XS  LCMS-9030  Nexera LC-40XR  ⽀⯘ꥑ䫒⡤  康猌 N 祪 

 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼  
劥㹊낉ꅷ欽䀙峸馄넞佪巊湱蒀靶⟉鵶䱹蚃⯕唬崵㐼ㄤ㔋匧勍굷遤傞ꢂ餘靶կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 CBM-40lite 膴 孞 纸 DGU-403 
鳕 巊 岹 LC-40AB XR 荈 ⸓ 鵳 呋 㐼 SIL-40C XR 
叙 庛 盲 CTO-40C 餘 靶 ⟉ LCMS-9030 
蚃 ⯕ 唬 崵 㐼  RF-20A XS 
蒀 靶 䊨 ⡲ 畀 LabSolutions LCMS Ver. 5.99 

1.2 ⴔ區勵⟝ 

巊湱蒀靶勵⟝ 
蒀 靶 叙 ꃀ腂㛇ꝶざ炊脸㞅埋蒀靶叙150 mm x 2.1 mm I.D., 1.7 μm 
崨 ⸓ 湱 A 湱-50mM 歌ꃑꜽ宐很巊 B 湱-⛩臟 
崨 鸟 0.5 mL/min 叙 庛 60˫ 
鵳 呋 ꆀ 5 µL 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹ 78%傞ꢂ玐䎸錛邍 1 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
38.5 Pump B.Conc 55.9 

39.5 Pump B.Conc 20.0 

44.5 Pump B.Conc 20.0 

46.5 Pump B.Conc 78.0 

60.0 Controller Stop  
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蚃⯕唬崵㐼勵⟝ 
慨 封 岚 Ɤ 330nm 侨 研 鸟 桧 1 pts/s 
封 㼘 岚 Ɤ 420nm 㟞 渤 1 

LCMS-9030 餘靶勵⟝ 
猌 㶩 彂 ESI+ 䱹 〡 歏 ⾓ 4.0 kV 
꨺ ⻊ 孞 崨 鸟 3 L/min ⸈掚垷㗌庛䏞 350˫ 
D L 庛 䏞 250˫ ⸈ 掚 孞 崨 鸟 10.0 L/min 
䱹 〡 庛 䏞 400˫ 䎁 醋 孞 崨 鸟 10.0 L/min 
䪊 䲽 垷 䒭 MS 䪊䲽 䪊 䲽 薴 㔵 500-2500 m/z 

1.3 ⵸㢅椚倰岁 
1) N祪涸ꃍⴗ 

ⲥ㢊30 kD涸馄応猌䗱盗⸈Ⰶ150 μL涸馄紱宐13500 g猌䗱5ⴔꛦ莓䒙婎殆剣㣐⡤獤巊⡤涸馄応盗
䎇㢅锐倝涸馄応盗կ⸈Ⰶ200 μL 10 mg/mL 涸呋ㅷ很巊荛馄応盗务 13500 g 猌䗱10ⴔꛦ⚗䒙♴㽻巊
⡤կぢ♳㽻䨔殆很巊务⸈Ⰶ400 μL 10 mmol/L涸熧ꃑ渮綕Ȿ很巊(PBS, pH7. 4)13500 g猌䗱10ⴔꛦꅾ撑
⚙妃エ》Ⰼ鿈♳㽻䨔殆很巊鲮獴荛猌䗱盗务կエ》150 μL 10 mmol/L涸PBS嶹峤♳㽻馄応盗䎇鲮獴荛
㼆䎾涸猌䗱盗务崽䏞紨⚹10 mg/mL)կ》25 μL縨䰃PBSた涸很巊⸈Ⰶ5 μL N祪薗ꃍFPNGase Fㄤ
70 μL 10 mmol/L涸PBS䚪⡤獤⚹100 μL, 幊⺣䎇瀊兽猌䗱37˫宐嵮♴㷱肫20㼭傞կ 
2) 跗涯⿡ꤑㄤN祪涸叻雵 

2-孽㛇薅歌ꃀ腂2-AB叻雵很巊涸ⵖ㢊》350 μL✳歌㛇❇灐(DMSO) ㄤ150 μL⛩ꃑ幊⺣կ礵㺙
獦》25 mg 2-AB⸈Ⰶ♳鶣很巊务埋ⴔ很鍒կ礵㺙獦》30 mg孽㛇烕孲⻊紵⸈Ⰶ♳鶣很巊务埋ⴔ很鍒〳
鷓䔲⸈掚կ 

ぢꃍⴗ模涸很巊务⸈Ⰶ♲⦔⡤獤곫ⲇ涸⛩ꃫ嶴偒幊⺣-20˫佞縨1㼭傞小巤跗涯կ13500 g猌䗱10
ⴔꛦկエ》鷓ꆀ㥵360 μL) ♳幡巊荛猌䗱盗务猌䗱䎁醋կ䖉模Ⰼ䎁醋た⸈Ⰶ10 μL 2-AB叻雵很巊嶴偒
幊⺣䎇瀊兽猌䗱65˫♴㷱肫2~4㼭傞կ 
3) 叻雵涸N祪紱⻊ 

叻雵涸N祪紱⻊ꅷ欽㔿湱蟋》䭽撑霹僈⛼鵳遤乼⡲㼆叻雵涸N祪鵳遤紱⻊⟄⿡ꤑ康猌涸2-AB猌
䗱䎁醋紱⻊涸呋ㅷ欽100 μL 70% ⛩臟很巊撑很կ 

 

2. 絕卓♸雭雿 
2.1 Nexera LC-40 鵶䱹 RF-20A XS 鵶絯鵳呋ꅾ㢕䚍罌㻋 

䭽撑⵸㢅锐倰岁1.3㼆刼㧆棟⽀䫒♳鵶䱹涸N祪鵳遤ꃍⴗꃍⴗ♴勻涸康猌N祪鵳呋ⴔ區絕卓㥵㕃1䨾
爙կ㼆⟉㐼涸鵶絯鵳呋䊵䒗䚍鵳遤霉⠮絕卓㥵邍2儑爙鵶絯鵳呋6ꛏ䨾剣油涸油꬗獤ㄤ唾殆傞ꢂ涸RSD
㖲㼭✵3%, ⟉㐼⿺倰岁ꅾ撑䚍葻㥩〳欽✵㼆N祪涸湱㼆㹁ꆀկ 
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㕃 1. 刼㧆棟⽀䫒 N 祪鵶絯鵳呋蒀靶㕃 

邍 2. 刼㧆棟⽀䫒 N 祪油꬗獤⿺唾殆傞ꢂ鵶絯鵳呋ꅾ撑䚍n=6 

油尼 
油꬗獤 唾殆傞ꢂ 

䎂㖲油꬗獤 叻ⲥ⨊䊵 RSD% 䎂㖲唾殆傞ꢂmin 叻ⲥ⨊䊵 RSD% 
油 1 52371 1086 2.075 10.699 0.004 0.036 
油 2 48913 1144 2.339 12.433 0.005 0.039 
油 3 169913 3854 2.268 12.821 0.005 0.042 
油 4 1278049 28948 2.265 14.405 0.006 0.043 
油 5 389980 3491 0.895 17.150 0.008 0.045 
油 6 121318 945 0.779 17.570 0.008 0.045 
油 7 30887 497 1.609 20.124 0.008 0.041 

2.2 㔋匧勍굷遤傞ꢂ餘靶LCMS-9030烁雩刼㧆棟⽀䫒呋ㅷN祪絕匬⥌䜂 
㼆⚺銳涸蒀靶油⢪欽넞ⴔ鳹餘靶鵳遤絕匬烁雩ꊹ㹁ⴀ⺫䭍 G0-GNG0F-GN, G0, G0F, G1Fa/bG2F 瘝

剧猫叻雵涸 N 祪㥵㕃 2 䨾爙կ㕃 3 㾝爙✫ 2-AB 叻雵 N 祪涸锐雿絕匬邍 3 ⴩ⴀ✫ LCMS-9030 䨾䖤ⵌ㹊
꣢餘ꆀ侨♸锐雿餘ꆀ侨涸霴䊵絕卓儑爙餘ꆀ霴䊵㖲㖈 2ppm ⟄ⰻ餘ꆀ侨ⲥ烁䏞痗ざ銳宠կ 

 
㕃 2. 刼㧆棟⽀䫒 2-AB 叻雵 N 祪涸䚪猌㶩崨㕃 
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㕃 3. 刼㧆棟⽀䫒 2-AB 叻雵 N 祪涸锐雿絕匬GN=GlcNA 

邍 3. 刼㧆棟⽀䫒 N 祪ⴔ區餘ꆀⲥ烁䏞 

2-AB  
N-glycan 

㹊崵餘ꆀ 
m/z 

锐雿餘ꆀ 
m/z 

餘ꆀ霴䊵  
ppm 

G0-GN 1234.4823 1234.4832 -0.729 
G0F-GN 1380.5420 1380.5411 0.652 

G0 1437.5629 1437.5625 0.278 
G0F 1583.6214 1583.6205 0.568 

G1Fa/b 1745.6740 1745.6733 0.401 
G2Fz=2 954.3679 954.3667 1.276 

2.3 N祪涸湱㼆㹁ꆀ 
⢪欽넞ⴔ鳹餘靶㼆祪㘗鵳遤邍䖄た㥵㕃4䨾爙〳㼆蚃⯕唬崵㐼务涸ぐ油鵳遤䔱㾩䎇鸑鵂油꬗獤烁

雩ぐ⚡祪㘗涸⚪䏞嫱絕卓㥵㕃5䨾爙㖈䨾剣祪㘗务G0F僽⽑嫱剒넞涸祪㘗嫱⢾紨⚹61%կ  

 
㕃 4. 刼㧆棟⽀䫒 2-AB 叻雵 N 祪蚃⯕蒀靶㕃 
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㕃 5. 刼㧆棟⽀䫒 2-AB 叻雵ぐ N 祪㘗涸湱㼆⚪䏞 

 

3. 絕雿 

劥俒ⵄ欽䀙峸馄넞佪巊湱蒀靶⟉ Nexera LC-40XR 鵶䱹蚃⯕唬崵㐼 RF-20A XA ㄤ㔋匧勍굷遤傞ꢂ餘靶
LCMS-9030 䒊用✫⽀䫒康猌 N 祪涸ⴔ猌♸ꊹ㹁倰岁㼆刼㧆棟⽀䫒涸 N 祪鵳遤✫㹁䚍♸㹁ꆀⴔ區鵶絯鵳
呋 6 ꛏ蒀靶务䨾剣油涸油꬗獤ㄤ唾殆傞ꢂ涸 RSD 㖲㼭✵ 3%, 餘靶务ぐ祪㘗涸餘ꆀ侨⨊䊵㖲㼭✵ 2 ppm
剒た鸑鵂油꬗獤雦皾ⴀ✫ぐ⚡祪㘗涸⚪䏞嫱կ倰岁珘㹁〳ꬑ油꬗獤ծ唾殆傞ꢂ⿺餘ꆀ侨ⲥ烁䏞㖲痗ざ銳
宠〳⣘湱Ⱒ唬崵卿プ⿬罌կ 
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⽀䫒ⴔ㶩㣐㼭」䒗⡤崵㹁岁 

㖈絁✳絶巊湱蒀靶岁ⴔ區⽀䫒蚋暟忹䏞ㄤ㣐㼭」䒗⡤ 
 

䶰 銳劥俒䒊用✫㖈絁✳絶巊湱蒀靶岁ず傞崵㹁⽀䫒蚋暟忹䏞ㄤ㣐㼭」䒗⡤ゎꆀ涸倰岁կ♧絶ꅷ欽 Protein 
A ❵ㄤ蒀靶叙ⴔ猌⽀䫒ㄤ勇餘た崵㹁⽀䫒蚋暟忹䏞♧絶吥ⲥ刼絁薴㔵⚹ 0.03~6 mg/mL絁䚍湱Ⱒ禹侨 r
⚹ 0.9999絁䚍⢕կⴔ區㹊꣢⽀䫒呋ㅷ⸈叻崽䏞⚹ 1 mg/mL 傞㔐佐桧⚹ 100.7%ⲥ烁䏞넞կ㼜♧絶ⴔ
猌䖤ⵌ涸湡叻暟絑ꢎⴗ䰃荛痦✳絶鸑鵂 SEC 岁ⴔ猌⽀䫒⽀⡤ㄤ㣐㼭」䒗⡤⽀⡤♸翸꧋⡤ㄤ烱晙涸ⴔ猌
䏞ⴔⵆ⚹ 1.77 ㄤ 1.41ⴔ猌䏞넞կ崵䖤⽀⡤ゎꆀ⚹ 91.69%ꅾ撑ⴔ區 6 妃唾殆傞ꢂ RSD ⚹ 0.014%ゎ
ꆀ RSD ⚹ 0.73%ꅾ撑䚍⢕կ 

 

Ⱒꝶ霒✳絶巊湱蒀靶  ⽀䫒  忹䏞  㣐㼭」䒗⡤   
 

䪮助暵挿 
 ꅷ欽✳絶巊湱蒀靶岁ず傞模䧭⽀䫒蚋暟涸忹䏞ㄤ㣐㼭」䒗⡤ⴔ區乼⡲皍⤑⚂佪桧넞կ 
 劥倰岁♧絶忹䏞ⴔ區ⲥ烁䚍넞✳絶㣐㼭」䒗⡤ⴔ區ⴔ猌䏞넞ծꅾ撑䚍⢕կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
넞佪巊湱蒀靶⟉ LC-40D XRⰨ⡤ꂁ縨⥌䜂㥵♴ 

禹絡䱽ⵖ㐼 CBM-40 叙庛盲 CTO-40C 
膴孞纸 DGU-405 ⴗ䰃ꢎ FCV-0206H 
鳕巊岹 LC-40D XR×3 唬崵㐼 1 SPD- M40 

荈⸓鵳呋㐼 SIL-40C XR 唬崵㐼 2 SPD-40 

蒀靶䊨⡲畀 LabSolutions Ver. 5.118 

 
㕃 1. ✳絶巊湱蒀靶禹絡崨騟㕃 
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1.2 ⴔ區勵⟝  
蒀 靶 叙 ♧絶SHIMSEN Ankylo Protein A(30 mm×2.1 mm., 15 μm 

䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 380-01215-74 
✳絶SHIMSEN Ankylo SEC-300 (300 mm×7.8 mm., 3 µm 
䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N: 380-01215-10) 

崨 ⸓ 湱 ♧絶A 湱-50 mmol/L 熧ꃑ渮+150 mmol/L 守⻊ꛧ很巊 
B 湱-100 mmol/L 欥孽ꃑ+150 mmol/L 守⻊ꛧ很巊 
✳絶50 mmol/L 熧ꃑ渮綕Ȿ巊+200 mmol/L 守⻊ꛧpH 7.0 

鵳 呋 ⡤ 獤 10 μL 
崨 鸟 ♧絶1 mL/min  

✳絶0.8 mL/min 
叙 庛 25˫ ꢎ ⴗ 䰃 錛邍 2 
峤 膴 倰 䒭 ♧絶唑䏞峤膴B 湱ⴲ映崽䏞⚹ 0%傞ꢂ玐䎸錛邍 1կ 

✳絶瘝䏞峤膴 
邍 1. 唑䏞峤膴玐䎸 

傞ꢂ(min) ⽀⯋ 㢅锐ㄐ⟁ ⧩ 
1.00 岹 Pump B Conc. 0 
1.10 岹 Pump B Conc. 100 
2.50 岹 Pump B Conc. 100 
2.60 岹 Pump B Conc. 0 
25 䱽ⵖ㐼 Stop  

邍 2. Ⱖ➭傞ꢂ玐䎸 

傞ꢂ(min) ⽀⯋ 㢅锐ㄐ⟁ ⧩ 
Int. 叙庛盲 CTO.RVR 1 
1.75 叙庛盲 CTO.RVR 0 
1.90 叙庛盲 CTO.RVR 1 
25 䱽ⵖ㐼 Stop  

1.3 呋ㅷ⵸㢅椚倰岁 
⽀䫒呋ㅷ湬䱹♳纸ⴔ區կ 
 

2絕卓♸雭雿 
2.1 痦♧絶ⴔ區⽀䫒蚋暟忹䏞 
2.1.1 叻ⲥ很巊蒀靶㕃⿺吥ⲥ刼絁 

ⴔ區崽䏞⚹ 0.03~6 mg/mL 涸⽀䫒叻ⲥ很巊䖤ⵌ蒀靶㕃㥵㕃 2 䨾爙կ⟄叻ⲥ很巊崽䏞⚹埇㗂叻油
꬗獤⚹紷㗂叻䒊用吥ⲥ刼絁㥵㕃 3 䨾爙絁䚍湱Ⱒ禹侨 r ⚹ 0.9999ⲥ烁䏞⚹ 97.3%~102.5%կ 
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㕃 2. 叻ⲥ很巊蒀靶㕃崽䏞⚹ 0.03~6 mg/mL 㕃 3. 吥ⲥ刼絁 

2.1.2 ꅾ撑䚍㹊낉絕卓 
㼜 0.06 mg/mL 叻ⲥ很巊ꅾ撑ⴔ區 6 妃蒀靶㕃㥵㕃 4 䨾爙罌㻋ꅾ撑䚍կ雦皾䖤ⵌ唾殆傞ꢂ RSD ⚹

0.089%油꬗獤 RSD ⚹ 0.83%ꅾ撑䚍葻㥩կ 

 
㕃 4. 叻ⲥ很巊ꅾ撑ⴔ區蒀靶㕃崽䏞⚹ 0.06 mg/mL 

2.1.3 呋ㅷ㹁ꆀ⿺⸈叻絕卓 
ⴔ區㹊꣢⽀䫒呋ㅷ呋ㅷ务⽀䫒♸勇餘模Ⰼⴔ猌雦皾䖤ⵌ⽀䫒忹䏞⚹ 1.766 mg/mLկ呏研呋ㅷ忹䏞

鵳遤⸈叻㹊낉⸈叻ꆀ⚹ 1 mg/mLꅾ撑 3 妃罌㻋㹁ꆀⲥ烁䚍կ叻ⲥ很巊ծ呋ㅷㄤ⸈叻た蒀靶㕃嫱鳅㥵
㕃 5 䨾爙⸈叻た䎂㖲崽䏞⚹ 2.780 mg/mL䎂㖲⸈叻㔐佐桧⚹ 100.7%湱㼆叻ⲥ⨊䊵⚹ 0.61%կ 

 
㕃 5. 叻ⲥ很巊ծ呋ㅷㄤ⸈叻た很巊蒀靶㕃嫱鳅 

2.2 痦✳絶ⴔ區⽀䫒呋ㅷ㣐㼭」䒗⡤ゎꆀ 
劥⢾务痦♧絶ⴔ猌傞⽀䫒涸ⴀ油傞ꢂ⚹ 1.75~1.90 min鸑鵂ꢎⴗ䰃㼜⽀䫒很巊ⴗ荛㹁ꆀ梠կ䱹满㖈

ꢎⴗ䰃た痦✳絶涸崨⸓湱㼜㹁ꆀ梠务⽀䫒很巊Ȿ峤荛✳絶蒀靶叙鸑鵂 SEC 倰岁ⴔ猌崵㹁⽀䫒呋ㅷ⽀⡤ծ
翸꧋⡤ㄤ烱晙կ 

痦✳絶ꅷ꧋䖤ⵌ涸蒀靶㕃㥵㕃 6 䨾爙Ⱖ务⽀⡤ㄤ翸꧋⡤ㄤ烱晙涸ⴔ猌䏞⚹ 1.77 ㄤ 1.41ⴔ猌䏞넞կ

1.50 1.75 2.00 min

0.0

0.5

1.0

1.5

2.0

uV(x1,000,000)

1.25 1.50 1.75 2.00 2.25 min
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0
uV(x10,000)
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鸑鵂꬗獤䔱♧⻊岁雦皾䖤ⵌ⽀䫒⽀⡤ゎꆀ⚹ 91.54%Ⱖ➭翸꧋⡤ㄤ烱晙ゎꆀ錛邍 3կꅾ撑ⴔ區⽀䫒呋ㅷ 6
妃䖤ⵌ涸蒀靶㕃㥵㕃 7 䨾爙⽀⡤唾殆傞ꢂ RSD ⚹ 0.014%ゎꆀ RSD ⚹ 0.73%ꅾ撑䚍⢕կ 

 
㕃 6. ⽀䫒呋ㅷ㣐㼭」䒗⡤ⴔ區蒀靶㕃 

邍 3. ⽀䫒⽀⡤ծ翸꧋⡤ㄤ烱晙油꬗獤⿺涰ⴔ嫱 

油尼 唾殆傞ꢂmin 油꬗獤 油꬗獤% ⴔ猌䏞 
1 10.872 27518 1.062 / 
2 11.511 94296 3.641 1.02 
3 11.866 77003 2.973 0.51 
4 12.719 2371014 91.544 1.77 
5 13.131 20197 0.78 1.41 

 

 
㕃 7. ⽀䫒呋ㅷ㣐㼭」䒗⡤ⴔ區ꅾ撑䚍絕卓〸⣩⚹佞㣐㕃 

 

3絕雿 
劥俒䒊用✫㖈絁✳絶巊湱蒀靶岁ず傞ⴔ區⽀䫒蚋暟忹䏞ㄤ㣐㼭」䒗⡤涸倰岁կ♧絶ꅷ欽 Protein A ❵ㄤ

蒀靶叙ⴔ區⽀䫒蚋暟忹䏞絑鵂♧絶巊湱蒀靶ⴔ猌紱⻊た鸑鵂ꢎⴗ䰃㼜⽀䫒絆ⴔ㼋Ⰶ荛✳絶ꅷ欽 SEC
岁鵳遤㣐㼭」䒗⡤ⴔ區կ劥倰岁乼⡲皍⤑⚂佪桧넞〳㹊梡Ⰼ荈⸓㖈絁✳絶巊湱ⴔ區⽀䫒蚋暟忹䏞ㄤ㣐㼭
」䒗⡤կ 
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翸㿋唄ꂾ 80 崵㹁岁 

ⵄ欽 HPLC-ELSD 崵㹁➃ⳕ過㔔㶩́⚥翸㿋唄ꂾ 80 婎殆 
 

䶰 銳劥俒䒊用✫♧猫ꅷ欽导湱넞佪巊湱蒀靶岁絕ざ襒封⯕侔㼘唬崵㐼唬崵卿ⳕ過㔔㶩́务翸㿋唄ꂾ 80
婎殆ꆀ涸ⴔ區倰岁կ呋ㅷ撑很巊絑넞鸟猌䗱た》♳幡巊♳纸ⴔ區կꅷ欽㢪叻岁㹁ꆀ㖈 10~500 mg/L 薴
㔵ⰻ湱Ⱒ禹侨㣐✵ 0.999կ♲⚡割ず崽䏞涸叻ⲥ很巊唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵RSDⴔⵆ㖈
0.04~0.20%ㄤ 1.49~2.84%⛓ꢂկ♲⚡割ず崽䏞⸈叻㔐佐桧ⴔⵆ㖈 93.2~98.2%⛓ꢂկ絕卓邍僈霪倰岁〳䘯
鸟ⲥ烁㖑唬崵卿ⳕ過㔔㶩́务翸㿋唄ꂾ 80 婎殆ꆀկ 
 

Ⱒꝶ霒넞佪巊湱蒀靶  襒封⯕侔㼘唬崵㐼  卿ⳕ過㔔㶩́  翸㿋唄ꂾ80  ち庛80 
 

䪮助暵挿 
 ꅷ欽 HPLC-ELSD 〳ⲥ烁崵㹁翸㿋唄ꂾ 80 婎殆剣佪鼙⯝Ⱏ㶸暟䎁䪓 
 倰岁⵸㢅锐皍⽀ꅾ撑䚍㥩ⲥ烁〳ꬑկ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

Ⱘ⡤ꂁ縨⚹ 
ⴔ 區 ⟉ 㐼 ♧⡤㘗넞佪巊湱蒀靶⟉ LC-2040C 3D 
唬 崵 㐼 ELSD-LT III   
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.120   

1.2 ⴔ區勵⟝  
蒀 靶 叙 䀙峸邍꬗崞䚍⵫⚁欽ⴔ區叙 
崨 ⸓ 湱 A-0.1%⛩ꃑ宐很巊B-0.1%⛩ꃑ䒗⚋ꃫ很巊 
崨 鸟 1.0 mL/min 叙 庛 30˫ 
鵳 呋 ⡤ 獤 10 μL 㟞 渤 Wide 
怓 獴 盗 庛 䏞 80˫ ꨺ ⻊ 孞 ⾓ ⸂ 350 KPa 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹10%傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 
1.00 岹 B.Conc 20 
3.40 岹 B.Conc 20 

3.50 岹 B.Conc 100 

6.50 岹 B.Conc 100 

6.60 岹 B.Conc 10 

10.00 Controller Stop  
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1.3 叻ⲥ很巊ꂁⵖ 
叻ⲥ⪰㢊巊獦》翸㿋唄ꂾ 80 叻ⲥㅷ鷓ꆀ欽馄紱宐很鍒幊⺣ꂁⵖ䧭 10 mg/mL 
叻ⲥ䊨⡲巊欽馄紱宐㼜叻撑⪰㢊巊鷶紩獺ꅺꂁⵖ崽䏞⚹10ծ20ծ50ծ100ծ200ծ500 mg/L涸叻ⲥ

很巊կ 

1.4 呋ㅷ⵸㢅椚 
》卿ⳕ過㔔㶩́呋ㅷ撑很巊14000 rpm 猌䗱 10 min》♳幡巊♳纸ⴔ區կ 

 

2絕卓♸雭雿 

2.1 叻ⲥㅷ蒀靶㕃ㄤ絁䚍Ⱒ禹 

翸㿋唄ꂾ 80 叻ⲥ很巊10 mg/L蒀靶㕃㥵㕃 1 䨾爙կ䭽撑 1.3 ꂁⵖⰙ⚡叻ⲥ䊨⡲巊䭽撑 1.2 务涸

ⴔ區勵⟝鵳遤崵㹁կ⟄油꬗獤㼆侨⚹紷㗂叻⟄崽䏞㼆侨⚹埇㗂叻㢪叻岁絚ⵖ吥ⲥ刼絁կ翸㿋唄ꂾ 80 㖈

10~500 mg/L 崽䏞薴㔵ⰻ絁䚍葻㥩湱Ⱒ禹侨⚹ 0.9997㔐靀⧩ⲥ烁䏞㖈 92.5~103.3%⛓ꢂկ 

       
㕃 1. 翸㿋唄ꂾ 80 叻ⲥㅷ蒀靶㕃䊩10 mg/Lㄤ吥ⲥ刼絁〸 

2.2 礵㺙䏞㹊낉 
♲⚡割ず崽䏞涸叻ⲥ很巊鵶絯 6 妃鵳呋唾殆傞ꢂㄤ油꬗獤涸礵㺙䏞絕卓㥵邍 2 䨾爙կ唾殆傞ꢂㄤ油꬗

獤涸 RSD ⴔⵆ㖈 0.04~0.20%ㄤ 1.49~2.84%⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

邍 2. 礵㺙䏞絕卓 (n=6) 

⻊ざ暟 
RSD%10 mg/L RSD%50 mg/L RSD%200 mg/L 

RT Area RT Area RT Area 
翸㿋唄ꂾ 80 0.20 2.83 0.07 2.84 0.04 1.49 

2.3 ⸈叻㔐佐㹊낉 
䨾崵卿ⳕ過㔔㶩́呋ㅷ撑很巊务翸㿋唄ꂾ 80 婎殆ꆀ⚹ 38.9 mg/Lկ㖈卿ⳕ過㔔㶩́呋ㅷ撑很巊务幑⸈

翸㿋唄ꂾ 80 叻ⲥ很巊ꂁⵖ䧭⸈叻崽䏞⚹ 10ծ50 ㄤ 200 mg/L 涸⸈叻呋ㅷ䭽撑 1.4 鵳遤㢅锐♳纸崵㹁կ
呋ㅷㄤ⸈叻呋ㅷ(10 mg/L)ꅾ〜蒀靶㕃錛㕃 2⸈叻㔐佐絕卓錛邍 3կ♲⚡割ず崽䏞⸈叻㔐佐桧ⴔⵆ㖈
93.2~98.2%⛓ꢂկ 

2.5 5.0 7.5

0.0

2.5

5.0

mV(x10)
ELSD

聚
聚

聚
聚

80
/5

.7
15

2.5 5.0 Ln(浓浓)

12.5

15.0

17.5

Ln(面面)
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㕃 2. 卿ⳕ過㔔㶩́呋ㅷㄤ⸈叻呋ㅷꅾ〜蒀靶㕃 

邍 3. ⸈叻㔐佐絕卓 

⻊ざ暟ぜ獦 呋ㅷ崵㹁絕卓mg/L 
㔐佐桧/% 

10 mg/L 50 mg/L 200 mg/L 
翸㿋唄ꂾ 80 38.9 93.2 95.6 98.2 

 

3絕雿 
劥俒䒊用✫♧猫ꅷ欽导湱넞佪巊湱蒀靶岁絕ざ襒封⯕侔㼘唬崵㐼唬崵卿ⳕ過㔔㶩́务翸㿋唄ꂾ 80 婎殆

ꆀ涸ⴔ區倰岁կELSD-LT III Ⱘ剣杝⴯涸⸓䙖薴㔵的㾝⸆腊絁䚍薴㔵䎛⿬侨霃縨皍⽀կ絕卓邍僈倰岁⵸
㢅锐皍⽀ծ絁䚍葻㥩ծꅾ撑䚍⢕ծⲥ烁〳ꬑ鷓欽✵卿ⳕ過㔔㶩́务翸㿋唄ꂾ 80 婎殆ꆀ唬崵կ 

 
 

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 min

0.0

1.0

2.0

3.0

4.0

5.0

uV(x100,000)

数数2:Qian_YP_01.lcd ELSD
数数1:Qian_YP-JB_10ppm_01.lcd ELSD

翸㿋唄ꂾ 80 

⸈叻呋ㅷ(10mg/L) 

呋ㅷ 
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➃欽氋蕐勇餘 

HPLC-ICP-MS 崵㹁氋蕐瘝蚋ㅷ⚥䫈蝒⵫炻叜寏ゎꆀ 
 

䶰 銳䒊用✫넞佪巊湱蒀靶ⴔ猌-歏䠭羒ざ瘝猌㶩⡤餘靶HPLC-ICP-MS翫欽崵㹁氋蕐ㄤ忹滚巊瘝蚋ㅷ务
䫈蝒⵫炻叜寏涸ⴔ區倰岁կ呋ㅷ絑猌䗱ծ⿡猌㶩宐獺ꅺ⟄5%⛩臟宐很巊ゎ0.462%⛩ꃑꜽ+0.12% L-⼱脪
孽ꃑ⚹崨⸓湱C18导ぢ蒀靶叙ⴔ猌⢪欽䀙峸LC-20AiㄤICPMS-2030唬崵կ㖈5~1000 μg/L⟄炻叜寏雦
薴㔵ⰻ絁䚍㔐䔱禹侨0.9999炻叜寏⟉㐼唬ⴀꣳ3 S/N⚹1.20 μg/Lկⴔⵆ㼆氋蕐ㄤ忹滚⵫鵳遤⸈叻㔐佐
霚낉⸈叻㔐佐桧ⴔⵆ⚹116%ㄤ113%կ霪倰岁乼⡲皍⤑䘯䰦⾝併䏞넞ⲥ烁䚍㥩鷓欽✵氋蕐ծ忹滚巊
瘝蚋ㅷ务䫈蝒⵫炻叜寏ゎꆀ涸崵㹁կ 
 

Ⱒꝶ霒HPLC-ICPMS 䫈蝒⵫ 炻叜寏 氋蕐 忹滚巊 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸넞佪巊湱蒀靶⟉ LC-20Ai歏䠭羒ざ瘝猌㶩⡤餘靶⟉ ICPMS-2030넞鸟猌䗱纸կ 

1.2 ⴔ區勵⟝ 
LC-20Ai ㄤ ICPMS-2030 ⟉㐼ⴔ區勵⟝錛邍 1ծ邍 2կ 

邍 1 巊湱蒀靶 LC-20Ai 勵⟝ 
⿬侨 霃㹁⧩ 

蒀靶叙 Intertsil ODS-SP (C18) 5 μm 4.6 mm×150mm 
崨⸓湱 A湱0.462% ⛩ꃑꜽ+0.12% L-⼱脪孽ꃑB湱⛩臟 

崨鸟 1.5 mL/min 
叙庛 35˫ 

鵳呋ꆀ 20 μL 
峤膴玐䎸 瘝䏞峤膴AB=95:5 

邍 2 ICPMS-2030 勵⟝ 

⿬侨 霃㹁⧩ ⿬侨 霃㹁⧩ 
넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

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

꨺⻊㹔 偒崨꨺㹔 ꨺⻊㹔庛䏞 5˫ 
ꅷ呋帿䏞 5.0 mm 넞곸곸桧 27.12 MHz 

 

2呋ㅷ⵸㢅椚 
㼜呋ㅷ 8000rpm 猌䗱 5min》鷓ꆀ♳幡巊ծ⿡猌㶩宐獺ꅺ幊⺣0.22 μm 応芘鵂応た䖉崵կ 
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3絕卓♸雭雿 
3.1 蒀靶ⴔ猌㕃 

㼆瑟涯鵳遤罌㻋䱗ꤑ禹絡䎁䪓50 μg/L 炻叜寏叻ⲥ很巊蒀靶㕃錛㕃 1⽀⡙ kcps炻叜寏唾殆傞ꢂ
⚹ 2.67 minկ 

 
㕃 1 炻叜寏蒀靶㕃 

3.2 叻ⲥ刼絁ㄤ唬ⴀꣳ 
ⲥ烁》炻叜寏100 mg/L繠㕂 AccuStandard叻ⲥ很巊鷓ꆀ⟄紱宐鷶姿獺ꅺ⚹ 0ծ5ծ20ծ50ծ

100ծ200ծ500ծ1000 μg/L⟄炻叜寏雦禹⴩崽䏞涸叻ⲥ很巊կ 
呏研蒀靶⿺餘靶ⴔ區勵⟝⣜妃崵㹁ぐ叻ⲥ挿⟄炻叜寏崽䏞㼆油꬗獤⨞絁䚍㔐䔱刼絁叻ⲥ刼絁㥵

㕃 2 䨾爙㖈 5~1000 μg/L 薴㔵ⰻ絁䚍湱Ⱒ禹侨 0.9999կ 

 
㕃 2 炻叜寏叻ⲥ刼絁r=0.9999 

㼆崽䏞⚹ 5 μg/L 涸炻叜寏很巊罌㻋⥌㐾嫱錛㕃 3⟄♲⦔⥌㐾嫱3 S/N油넞㼆䎾崽䏞⡲⚹唬ⴀ
ꣳ炻叜寏⟉㐼唬ⴀꣳ⚹ 1.20 μg/Lկⴔⵆ㼆 10 μg/L ㄤ 100 μg/L 炻叜寏鵳遤ꅾ撑崵㹁絕卓錛邍 3湱㼆
叻ⲥ⨊䊵RSD⚹ 0.82%ㄤ 0.56%㼆넞⡛崽䏞Ⱘ剣葻㥩ꅾ撑䚍կ 

 
㕃 3 崽䏞⚹ 5 μg/L 涸炻叜寏蒀靶㕃邍 
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邍 3 ꅾ撑䚍崵霚絕卓 

崽䏞(μg/L) 崵㹁⧩(μg/L) RSD(%n=6) 
10.0 9.91 0.82% 
100 103 0.56% 

3.3 呋ㅷ崵霚絕卓 

》䋑㈒氋蕐ㄤ滚蚋宐䭽撑⵸㢅锐姿낢㢅锐た HPLC-ICP-MS ⴔ區䎇鵳遤⸈叻㔐佐霚낉կⰟ崵霚 9
䪠妃氋蕐ㄤ 3 䪠妃忹滚巊呋ㅷ7 䪠妃氋蕐ㄤ 2 䪠妃忹滚巊劢唬ⴀկ䫈蝒⵫⚹炻叜寏涸氋蕐ㄤ忹滚巊呋ㅷ
靶㕃ㄤ崵㹁絕卓ⴔⵆ錛㕃 4 ㄤ邍 4կ㥵絕卓䨾爙氋蕐崵㹁絕卓㼭✵务㕂蚋Ⱙ务炻叜寏ꣳ⧩ 100 mg/L滚
蚋宐絕卓⚹ 11.3 mg/L♸❡ㅷ叻霋炻叜寏崽䏞 0.001%10 mg/L鳅♧荝氋蕐ㄤ滚蚋宐⸈叻㔐佐桧⚹
116%ㄤ 113%կ 

 
㕃 4 氋蕐⿺忹滚巊絕卓靶㕃 

邍 4 氋蕐ㄤ忹滚巊务炻叜寏崵霚絕卓⿺⸈叻㔐佐桧 

呋ㅷ 
崵㹁⧩ 
(μg/L) 

獺ꅺ 
⦔侨 

絕卓 
mg/L 

RSD 
(n=3) 

⸈叻ꆀ 
(μg/L) 

崵㹁⧩ 
(μg/L) 

㔐佐桧 
% 

氋蕐 2017# 430 200 86.1 0.39% 200 663 116 
氋蕐 2018# 441 200 88.2 0.45% - - - 

SPAS 忹滚巊 113 100 11.3 0.42% 200 339 113 

 

4絕雿 

꣈臱⵫䫈蝒⵫僽⼕欽ⵖㅷ务䗳割〳㼱涸幑⸈⵫〳⟄剣佪꣈姺絈蝒徱欰ծ䕧ㆇ❡ㅷ⢪欽㼑ㄐ唾ꥻ
卿⡤⨴䐀կ炻叜寏僽氋蕐ծ忹滚巊瘝蚋ㅷ务⢪欽涸䫈蝒⵫⛓♧⚹✫唾霆䫈蝒⵫絶䭯㖈ざ锐涸崽䏞薴㔵꨽
銳㼆Ⱖゎꆀ鵳遤ⲥ烁崵㹁կ劥俒䒊用✫氋蕐ㄤ忹滚巊务炻叜寏崵㹁涸넞佪巊湱蒀靶-歏䠭羒ざ瘝猌㶩⡤餘靶
翫欽岁HPLC-ICPMSկ霪倰岁唬ⴀꣳ⚹ 1.2 μg/L鷓欽✵氋蕐瘝⼕欽ㅷ务䫈蝒⵫炻叜寏涸崵㹁♧㹁玐䏞
♳〳⟄䓙邉忹㹁岁ծ⾲㶩エ佐岁瘝䪮助涸割駈կ  
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LCMSMS 唬崵氋蕐⚥㔋猫䌢錛꣈臱⵫婎殆 
 

䶰 銳劥俒䒊用✫♧猫⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉唬崵氋蕐务薅ꂛծꢂ歌ꂛծ2-薅孻⛩ꃫծ繿薅歌ꂾ
꣈臱⵫婎殆涸倰岁կ呋ㅷ絑⛩臟小巤跗涯猌䗱応鵂た♳纸ⴔ區կꅷ欽㢪叻岁㹁ꆀ㖈 0.5~200 ng/mL 薴
㔵ⰻ湱Ⱒ禹侨㣐✵ 0.997կ♲⚡崽䏞♴唾殆傞ꢂㄤ油꬗獤涸湱㼆叻ⲥ⨊䊵RSDⴔⵆ㖈 0.08~0.16 %ㄤ
2.22~5.48 %⛓ꢂկ♲⚡崽䏞呋ㅷ⸈叻㔐佐桧㖈 96.54~112.14%⛓ꢂ嫦⚡崽䏞䎂遤㢅锐♲妃崵霚絕卓涸
RSD 㖈 1.11~6.59%⛓ꢂ霪倰岁珘㹁〳ꬑ〳⚹氋蕐⿺欰暟ⵖㅷ务㔋猫꣈臱⵫婎殆崵㹁䲿⣘⿬罌կ 
 

Ⱒꝶ霒꣈臱⵫婎殆  氋蕐  ♲ꅾ㔋匧勍巊餘翫欽⟉ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

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

禹 絡 䱽 ⵖ 㐼 CBM-20A 膴 孞 纸 DGU-20A5 

鳕 巊 岹 LC-30AD×2 荈⸓鵳呋㐼 SIL-30ACMP 

叙 庛 盲 CTO-30AC 餘 靶 ⟉ LCMS-8050 

蒀 靶 䊨 ⡲ 畀 LabSolutions Ver.5.99   

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀  靶  叙 Shimadzu Shim-pack Velox SP-C18 50 mm x 2.1 mm I.D., 1.8 μm 

P/N: 227-32001-02䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽 
崨  ⸓  湱 A-宐很巊B-歌ꃫ 
崨     鸟 0.4 mL/min 叙     庛 40˫ 
鵳 呋 ⡤ 獤 5 µL 峤  ꛏ  倰 䒭 㢪㠗峤ꛏ 
峤 膴 倰 䒭 唑䏞峤膴B 湱ⴲ映崽䏞⚹10 %傞ꢂ玐䎸錛邍1կ 

邍 1. 唑䏞峤膴傞ꢂ玐䎸 

Time(min) Module Command Value 

0.50 Pumps Pump B Conc. 10 

3.00 Pumps Pump B Conc. 95 

4.00 Pumps Pump B Conc. 95 

4.10 Pumps Pump B Conc. 10 

5.50 Controller Stop  
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餘靶勵⟝ 
猌 㶩 ⻊ 垷 䒭 APCI±  䱹 〡 庛 䏞 350 ˫ 
꨺ ⻊ 孞 崨 鸟 3 L/min 䎁 醋 孞 崨 鸟 5 L/min 
⸈掚垷㗌庛䏞 200 ˫ 焥 中 孞 孿孞 270 kPa 
D L 庛 䏞 250 ˫ 䪊 䲽 垷 䒭 㢴导䎾港崵(MRM) 
M R M ⿬ 侨 錛邍2   

邍 2. MRM ⿬侨 

No. 务俒ぜ獦 CAS# ꅷ꧋垷䒭 ⵸⡤ 
猌㶩 

❡暟 
猌㶩 

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

Bias(V) 

1 薅ꂛ 108-95-2 餏 93.00 
65.00* 20 23 10 
41.00 10 36 15 

2 2-薅孻⛩ꃫ 122-99-6 姻 139.00 
77.00* -10 -21 -12 
121.00 -10 -12 -22 

3 ꢂ歌ꂛ 108-39-4 餏 107.00 
92.00* 11 23 19 
107.00 11 13 20 

4 繿薅歌ꂾ 99-76-3 餏 151.00 
136.00 16 18 23 
92.00* 16 18 21 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥ很巊ⵖ㢊 
⟄ 75%⛩臟宐ꂁⵖ叻ⲥ餞㢊巊1000 µg/mL⟄ 75%⛩臟宐鷶紩獺ꅺ⚹ 0.5ծ1ծ2ծ5ծ10ծ20ծ50ծ

100ծ200 ng/mL(2-薅孻⛩ꃫ⚹ 0.05ծ0.1ծ0.2ծ0.5ծ1ծ2ծ5ծ10ծ20 µg/mL) Ⱏ 9 ⚡叻ⲥ禹⴩䊨⡲很巊
䖉崵կ 

1.4 呋ㅷ⵸㢅椚 
ⲥ烁》100 µL呋ㅷ很巊⸈Ⰶ300 µL⛩臟嶴偒幊⺣14000 rpm 猌䗱5 min♳纸ⴔ區կ 
 

2絕卓♸雭雿 

2.1 ⚁㾩䚍 

很⵫瑟涯♸叻ⲥ很巊 MRM ꅾ〜靶㕃儑爙湡叻油唾殆傞ꢂ㢅劢錛僈儑䎁䪓կ 

  
薅ꂛ ꢂ歌ꂛ 

2.91e4Q 93.00>65.00 (-)

1.5 2.0 2.5

1.0e4

1.5e4

2.0e4

2.5e4

3.0e4

6.79e3Q 107.00>92.00 (-)

2.0 2.5

2.0e3

4.0e3

6.0e3
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繿薅歌ꂾ 2-薅孻⛩ꃫ 

㕃 1. 很⵫瑟涯ㄤ㔋猫⻊ざ暟叻ⲥ很巊 MRM ꅾ〜蒀靶㕃 
薅ꂛծꢂ歌ꂛծ繿薅歌ꂾ 5.0 ng/mL2-薅孻⛩ꃫ 0.5 µg/mL 

2.2 絁䚍Ⱒ禹 
䭽撑1.3ꂁⵖ9⚡割ず崽䏞涸叻ⲥ禹⴩很巊䭽撑1.2务涸ⴔ區勵⟝鵳遤崵㹁կ⟄油꬗獤⚹紷㗂叻⟄崽

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

 

  
㕃2. 叻ⲥ刼絁   

邍 3. 絁䚍Ⱒ禹ㄤ㹁ꆀꣳ勉ꅾ1/C2 

ぜ獦 吥ⲥ刼絁 
絁䚍薴㔵
(ng/mL) 

ⲥ烁䏞(%) 湱Ⱒ禹侨 r 
㹁ꆀꣳ 

(ng/mL) 
㹁ꆀꣳ 

S/N 

薅ꂛ Y=14904.46X-367.2900 0.5-200 93.7-104.82 0.9992 0.5 17.28 

ꢂ歌ꂛ Y=4022.757X+941.6807 0.5-200 95.92-106.11 0.9994 0.5 16.22 

繿薅歌ꂾ Y=35011.88X+5086.689 0.5-200 91.36-111.57 0.9972 0.5 59.33 

2-薅孻⛩ꃫ Y=200.1145X-416.7015 50~20000 89.4~110.2 0.9971 50 12.82 

2.3 礵㺙䏞㹊낉 
㼆♲⚡崽䏞涸叻ⲥ很巊 1 ng/mLծ20 ng/mLծ100 ng/mL(2-薅孻⛩ꃫ⚹ 0.1 µg/mLծ2 µg/mLծ10 µg/mL)

鵶絯 6 妃鵳呋罌㻋⟉㐼涸礵㺙䏞唾殆傞ꢂㄤ油꬗獤涸礵㺙䏞絕卓㥵邍 4 䨾爙կ♲⚡崽䏞叻ⲥㅷ涸唾殆傞
ꢂㄤ油꬗獤涸 RSD ⴔⵆ㖈 0.08~0.16 %ㄤ 2.22~5.48 %⛓ꢂ⟉㐼礵㺙䏞葻㥩կ 

5.38e4Q 151.00>92.00 (-)

2.0 2.5 3.0

0.0e0

1.0e4

2.0e4

3.0e4

4.0e4

5.0e4

2.24e4Q 139.00>77.00 (+)

1.5 2.0 2.5 3.0

5.0e3

1.0e4

1.5e4

2.0e4

Conc. (ng/ml)
0 50 100 150 200

Area

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6

3.0e6 苯酚
y = 14904.46x - 367.2900
R² = 0.9984814    R = 0.9992404

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

Conc. (ng/ml)
0 50 100 150 200

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5
间苯酚
y = 4022.757x + 941.6807
R² = 0.9987382    R = 0.9993689

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

Conc. (ng/ml)
0 50 100 150 200

Area

0.0e0

2.0e6

4.0e6

6.0e6

羟苯甲酯
y = 35011.88x + 5086.689
R² = 0.9946012    R = 0.9972969

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

Conc. (ng/ml)
0 5000 10000 15000

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6
苯氧乙醇
y = 200.1145x - 416.7015
R² = 0.9942492    R = 0.9971204

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)
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邍 4. 礵㺙䏞絕卓 (n=6) 

ぜ獦 
RSD% (1 ng/mL) RSD% (20 ng/mL) RSD% (100 ng/mL) 

R.T. Area R.T. Area R.T. Area 
薅ꂛ 0.16 3.66 0.10 2.22 0.12 2.78 

ꢂ歌ꂛ 0.15 4.11 0.09 3.23 0.10 3.16 
繿薅歌ꂾ 0.11 5.48 0.09 3.22 0.10 2.37 

2-薅孻⛩ꃫ 0.08 5.14 0.11 3.09 0.11 2.47 

2.4 ⸈叻㔐佐㹊낉 
⢪欽劥倰岁唬崵✫ C 纈腰芘拧椕蝒㢴祪絕ざ暟⾲巊呋ㅷ㖈꣊䚍呋ㅷ务幑⸈叻ⲥ很巊ꂁⵖ⚹♲⚡割

ず崽䏞涸⸈叻呋ㅷ嫦⚡崽䏞䎂遤ⵖ㢊♲口䭽撑 1.4 㢅锐た♳纸ⴔ區呋ㅷ唬崵絕卓ㄤ⸈叻㔐佐絕卓錛邍
5կ♲⚡崽䏞⸈叻㔐佐桧㖈 96.54~112.14%⛓ꢂ崵霚絕卓涸 RSD 㖈 1.11~6.59%⛓ꢂ倰岁〳ꬑկ 

邍 5. 呋ㅷ⸈叻㔐佐桧n=3 

⻊ざ暟ぜ獦 呋ㅷゎꆀ 
ng/mL 

1 ng/mL 20 ng/mL 100 ng/mL 
㔐佐桧/% RSD/% 㔐佐桧/% RSD/% 㔐佐桧/% RSD/% 

薅ꂛ N.D. 104.74 6.59 104.06 4.70 109.24 1.64 
ꢂ歌ꂛ N.D. 105.30 6.50 103.30 3.53 104.05 2.20 

繿薅歌ꂾ N.D. 112.14 2.08 104.23 1.57 102.66 1.11 
2-薅孻⛩ꃫ* N.D. 108.67 4.94 96.54 2.10 102.45 1.84 

岤N.D.邍爙劢唬ⴀ2-薅孻⛩ꃫ♲⚡崽䏞ⴔⵆ⚹ 0.1 µg/mLծ2 µg/mLծ10 µg/mLկ 

2.5 婎殆罌㻋 
넞崽䏞叻ⲥ呋ㅷ200 ng/mL 䧴 20µg/mLⴔ區模䧭た鵳呋ⴔ區很⵫瑟涯ⴔ區絕卓♸㹁ꆀ♴ꣳ0.5 

ng/mL 䧴 0.05µg/mL嫱㼆婎殆罌㻋絕卓邍僈㔋猫暟餘涸㹁ꆀ唬崵鸑麤务㖲偽䎁䪓կ 

  

  
薅ꂛ ꢂ歌ꂛ 

  
繿薅歌ꂾ 2-薅孻⛩ꃫ 

㕃 3. 婎殆罌㻋很⵫瑟涯ㄤ㹁ꆀ♴ꣳ MRM ꅾ〜㕃 

1.79e4Q 93.00>65.00 (-)

2.0 2.2 2.4 2.6

1.0e4

1.2e4

1.4e4

2.51e3Q 107.00>92.00 (-)

2.00 2.25 2.50 2.75

1.0e3

1.5e3

2.0e3

2.5e3

1.02e4Q 151.00>92.00 (-)

2.00 2.25 2.50 2.75

4.0e3

6.0e3

8.0e3

1.0e4

7.91e3Q 139.00>77.00 (+)

1.8 2.0 2.2 2.4 2.6

3.0e3

4.0e3

5.0e3

6.0e3
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3絕雿 
劥俒䒊用✫♧猫⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉ LCMS-8050 崵㹁氋蕐务薅ꂛծꢂ歌ꂛծ2-薅孻⛩ꃫծ繿

薅歌ꂾ꣈臱⵫婎殆涸倰岁կ䎇⢪欽劥倰岁㼆 C 纈腰芘拧椕蝒㢴祪絕ざ暟⾲巊呋ㅷ鵳遤唬崵䎇劢唬ⴀ꣈臱⵫
婎殆կ劥倰岁䘯鸟ծ⾝併ծⲥ烁鷓欽✵氋蕐⿺欰暟ⵖㅷ务㔋猫䌢錛涸薅ꂛծꢂ歌ꂛծ2-薅孻⛩ꃫծ繿薅歌
ꂾ꣈臱⵫涸唬崵ㄤ港䱽կ 

 
 
 
 
 
 
 
 



药用辅料与药包材
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5.1 蚋欽鳇俱♸蚋⺫勞湱Ⱒ唬崵 
5.1.1 蚋欽鳇俱♸蚋⺫勞湱Ⱒ唬崵鸑ⴭ⥝雧」⻊⿺䎾㼆 
 2025 䎃晜շ⚥㕂蚋Ⱙո㔋鿈蚋欽鳇俱⥝雧」⻊ 

㖈⼕蚋猰䪮傈倝剢䒗ծ蚋ㅷ港盗䭯絯馋⚚涸㣐胜兞♴蚋欽鳇俱⡲⚹蚋ㅷ欰❡梠蒜务割〳䧴緃涸Ⱒꝶ銳
稇Ⱖ餘ꆀ盗䱽♸叻ⲥ錞薴涸ꅾ銳䚍䠁封儑衼կ2025 䎃晜շ务㕂蚋Ⱙո㖈蚋欽鳇俱湱Ⱒ鸑太ⵖ⥝雧鵂玐务
映絊㗏㸛넞䏞涸猰㷖䚍♸⚚靭䚍⾲太կ鸑鵂㼆嵳ꆀ霫㹊灇瑕侨研涸帿䏞䮔䱡ծ絈荝ⶆ區⟄⿺导撑낉霆烁唾
嫦♧고倝㟞叻ⲥ♸⥝雧ⰻ㺂鿪䒊用㖈匧⚹㗏㹊涸猰㷖呏㛇⛓♳կ鵯♧禹⴩礵䗱靐够ծ䩟㹊䲀鵳涸⚿䲃割➑
㣐䌴䲿⼮✫蚋欽鳇俱涸餘ꆀ䱽ⵖ宐ⲥ刿朔㥵⚹蚋ㅷ涸㸝Ⰼ䚍ծ剣佪䚍♸珘㹁䚍瘰暖✫♧麤㗏割〳䷎涸꣈
絁⚹侮⚡⼕蚋遤⚌涸넞餘ꆀ封㾝䲿⣘✫剣⸂佅丒կ 

2025 䎃晜շ务㕂蚋Ⱙո涸姻䒭封䋒叻䘋满䧮㕂蚋欽鳇俱餘ꆀ叻ⲥ䧭⸆鵄ぢ✫♧⚡Ⰼ倝涸넞䏞剣⸂
㖑䲀⸓✫䧮㕂蚋ㅷ餘ꆀ䱽ⵖ⡤禹♸㕂꣢⯓鵳宐䎂䱹鲪涸鵳玐կ2025 䎃晜շ务㕂蚋Ⱙո务Ⱒ✵蚋欽鳇俱涸㟞
⥝雧⚺銳巑渷⟄♴ⰻ㺂 
1. 佐鲿ㅷ猫」⻊ 

˖ 倝ㅷ猫紵Ⰶ倝㟞✫㢴⚡蚋欽鳇俱ㅷ猫䎛岌覆⿺綕䱽ꅺ勞俱ծ倝㘗⺫邆勞俱ծⲏ䎁唾䫡⵫瘝곭
㚖կ⢾㥵♧❈Ⱘ剣暵婋䚍腊涸넞ⴔ㶩勞俱鄄紵Ⰶ欽✵佖㊤蚋暟涸ꅺ佞暵䚍ㄤ珘㹁䚍倝㘗涸邍
꬗崞䚍⵫〳䲿⼮蚋暟涸很鍒䚍ㄤⴔ侔䚍忘駈割ず⵫㘗蚋ㅷ涸欰❡꨽宠կ 

˖ 梡剣ㅷ猫⠏⻊㼆㢴猫梡剣涸蚋欽鳇俱ㅷ猫叻ⲥ鵳遤✫Ⰼ倰⡙涸⠏⻊♸模㊤կ㼆鿈ⴔ鳇俱涸ꊹⵆ
倰岁鵳遤佖鵳ꅷ欽刿⯓鵳涸⯕靶ծ蒀靶䪮助䲿넞ꊹⵆ涸ⲥ烁䚍㖈ゎꆀ崵㹁倰꬗䒸Ⰶ刿礵ⲥ
涸ⴔ區倰岁烁唾ゎꆀ崵㹁絕卓涸〳ꬑ䚍ず傞㼆剣Ⱒ暟餘唬叅倰岁鵳遤⥝雧刿⚚呔㖑䱽ⵖ勇
餘ゎꆀ⟄鷓䎾割倗䲿넞涸蚋ㅷ餘ꆀ䱽ⵖㄤ⚰䎯䎾欽涸倝銳宠կ 

2. 餘ꆀ䱽ⵖ倰꬗ 
˖ Ⱒꝶ㾩䚍䪾䱽ꛏ㼆♸蚋欽鳇俱㸝Ⰼ䚍ծ⸆腊䚍㺙ⴗ湱Ⱒ涸Ⱒꝶ㾩䚍㥵ꃑ焦䏞ծ磜䏞ⴔ䋒ծ䗎欰

暟ꣳ䏞ծꅾꆄ㾩⿺剣㹲⯋稇婎殆ծ掚⾲瘝倰꬗䲿ⴀ✫刿⚹⚚呔涸ꅾ挿Ⱒ岤ⰻ㺂ㄤ鸑欽䪮助銳宠կ
僈烁錞㹁✫割ず⵫㘗蚋欽鳇俱涸䗎欰暟ꣳ䏞叻ⲥ⟄⿺㼆ꅾꆄ㾩ㄤ剣㹲⯋稇婎殆涸刿⚚呔ꣳꆀ銳
宠鵳♧姿䲿⼮蚋欽鳇俱涸餘ꆀㄤ㸝Ⰼ䚍կ 

˖ 暵婋勇餘港崵鿈ⴔ蚋欽鳇俱ㅷ猫㟞⸈✫㼆悶㖈剣㹲暵婋勇餘涸唬고㥵㼆羟❈〳腊❡欰㛇㔔嫫
䚍勇餘涸鳇俱鵳遤ꅾ挿港崵⸈䔂㼆悶㖈剣㹲暟餘涸盗䱽➢彂㣢唾ꥻ蚋ㅷ涸餘ꆀ㸝Ⰼ꣭ ⡛䝖罏
欽蚋굥ꤗկ 

3. 唬崵倰岁佖鵳 
˖ 倰岁⠏⻊⼮紩㼆鸑欽唬崵倰岁务涸鿈ⴔ唬崵倰岁鵳遤✫Ⰼ꬗⥝雧կ㖈⯕靶ⴔ區岁务⠏⻊✫⟉㐼

⿬侨ㄤ乼⡲勵⟝䲿넞唬崵涸⾝併䏞ㄤⴔ鳹桧㖈蒀靶岁倰꬗ꅷ欽倝㘗蒀靶叙ㄤ崨⸓湱⡤禹佖
㊤ⴔ猌佪卓⢪唬崵倰岁刿⸈ⲥ烁ծ〳ꬑ⚹蚋欽鳇俱涸餘ꆀ霉⟟䲿⣘✫刿⚹䔂㣐涸䪮助佅丒կ 

˖ 倝䪮助䒸Ⰶ䒸Ⰶ⯓鵳涸唬崵䪮助ㄤ锐䙁㥵㛇✵餘靶翫欽䪮助涸勇餘ⴔ區倰岁腊㢿刿ⲥ烁㖑ꊹ
㹁ㄤ㹁ꆀ蚋欽鳇俱务涸䗎ꆀ勇餘կ 
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 2025 䎃晜շ⚥㕂蚋Ⱙո㔋鿈蚋⺫勞⥝雧」⻊ 
ꥥ满⼕蚋遤⚌涸觌⸽封㾝⟄⿺蚋ㅷ港盗⡤禹涸䭯絯模㊤蚋⺫勞⡲⚹蚋ㅷ涸ꅾ銳絆䧭鿈ⴔⰦ餘ꆀ䱽ⵖ

ㄤ叻ⲥ錞薴」䖤䠁封Ⱒꝶկ2025 䎃晜շ务㕂蚋Ⱙո㖈蚋⺫勞鸑太倰꬗鵳遤✫帿䏞涸ꬠ倝♸⠏⻊Ⰼ倰⡙罌
ꆀ✫猰㷖䚍ծ禹絡䚍⟄⿺♸㕂꣢叻ⲥ涸Ⱟ㺂䚍荝⸂✵⚹蚋⺫勞涸餘ꆀ䪾䱽ㄤ遤⚌涸⨴䐀封㾝瘰暖呏㛇կ鵯
❈」⻊割➑䲿⼮✫蚋⺫勞涸餘ꆀ䱽ⵖ宐䎂⛲⚹蚋ㅷ涸㸝Ⰼ䚍ㄤ珘㹁䚍䲿⣘✫剣⸂唾ꥻկ 

2025 䎃晜շ务㕂蚋Ⱙո涸ꅾ煈封䋒偽毟僽䧮㕂蚋⺫勞餘ꆀ곭㚖涸♧䏠ꅾ銳ꅽ玐烵կ㸐㼜䧮㕂蚋⺫勞
餘ꆀ叻ⲥ䲀ぢ✫⵸䨾劢剣涸넞䏞⚹遤⚌封㾝岤Ⰶ䔂⸢⸓⸂կ♸姼ず傞Ⱖ㖈⤛鵳䧮㕂蚋ㅷ⺫鄳遤⚌輑Ⰶ㕂
꣢䋑㖞倰꬗封䮦满割〳䙐錠涸咕咿⡲欽雮䧮㕂蚋ㅷ⺫鄳遤⚌䖤⟄㣐姿鵄ぢ㕂꣢莺〵⿬♸Ⰼ椕畊✰կ䱹
♴勻雮䧮⟌帿Ⰶ✫鍒 2025 䎃晜շ务㕂蚋Ⱙո务蚋⺫勞鸑太㖈㟞⥝雧倰꬗涸呍䗱銳挿确程Ⱖ务謉ゎ涸倝
」ꬠ♸倝纸麁կ 
1. 叻ⲥ⡤禹ꬠ倝 

˖ 垷䒭鲮」䶦䒙⟄䖃 ♧ㅷ♧叻ⲥ涸吗絡垷䒭鲮罜ꅷ欽䭷㼋⾲太+鸑欽唬崵倰岁涸䕎䒭
䔂⻊✫叻ⲥ涸鸑欽䚍ㄤ⾝崞䚍կ 

˖ ⰻ㺂的埋鷶姿佐鲿䧭擿涸鸑欽䪮助銳宠ㄤ鸑欽唬崵倰岁⫸蚋欽⺫鄳欽㝕俱勞俱ㄤ㺂㐼䭷㼋⾲
太ծ蚋欽⺫鄳欽堩脸㺙㼓⟝䭷㼋⾲太ծ蚋欽⺫鄳欽ꆄ㾩勞俱涸㺂㐼䭷㼋⾲太瘝⚪㺢✫蚋⺫勞叻ⲥ
涸ⰻ㺂⢪叻ⲥ⡤禹刿⸈模㊤կ 

2. 欰❡盗锐䔂⻊ 
˖ 鷅彷䚍⸈䔂㖈暟俱ծ䧭ㅷ涸鵥䊨ծ䪠欰❡雵䔶瘝㢴⚡Ⱒꝶ梠蒜满ꅾ䔂靈〳鷅彷銳宠烁唾

侮⚡欰❡崨玐涸ぐ⚡梠蒜鿪腊礵ⲥ鷅彷⤑✵餘ꆀ盗䱽ㄤ꡼곿䱗叅կ 
˖ 垷Ⱘ盗锐錞薴⚁꡶霃用勵妴銳宠⟱⚌䒊用模㊤涸欰❡欽垷Ⱘꅷ餝ծ낉佐ծ唾盗瘝乼⡲錞玐䎇

㼆垷Ⱘ鵳遤綘尼盗锐➢彂㣢唾ꥻ❡ㅷ餘ꆀ涸珘㹁䚍կ 
3. 唬崵倰岁⠏⻊ 

˖ 薴㔵的㣐⟄䖃很⵫婎殆ꆀ唬崵⚺銳ꛏ㼆㝕俱ⵖㅷ2025 䎃晜շ务㕂蚋Ⱙո㼜Ⱖ薴㔵䬪㾝荛堩脸
碫蚋⺫勞կ堩脸㺙㼓⟝㖈蚋ㅷ⺫鄳务䎛岌䎾欽Ⱖ〳腊婎殆涸剣纸很⵫吐鴲獴荛蚋ㅷ务䕧ㆇ蚋ㅷ
餘ꆀㄤ㸝Ⰼ䚍կ鸑鵂㼜很⵫婎殆ꆀ唬崵薴㔵銻渷堩脸碫蚋⺫勞〳 剣佪港䱽姼碫굥ꤗկ⢾㥵ꅷ欽
곝瑟孞湱蒀靶岁㼆堩脸㝱务涸婎殆很⵫鵳遤㹁ꆀⴔ區烁唾Ⱖ割吐㼆蚋ㅷ鸣䧭寓群կ 

˖ 倰岁佖鵳㼆✵堩脸蚋⺫勞很ⴀ暟唬崵傊倰岁㶸㖈唬崵傞ꢂꟋծ唬崵䧭ⴔ割Ⰼ꬗涸꡼곿կ2025
䎃晜蚋Ⱙꅷ欽✫⸈鸟很ⴀ唬崵䪮助鸑鵂䲿넞很ⴀ➝餘涸庛䏞ㄤ䴛䬜鸟䏞㖈鳅瀊傞ꢂⰻ蜦䖤刿
Ⰼ꬗涸很ⴀ暟⥌䜂կ䎇⚂㖈唬崵⟉㐼倰꬗ꅷ欽✫넞⾝併䏞涸巊湱蒀靶-餘靶翫欽⟉LC-MS
腊㢿刿ⲥ烁㖑ꊹ㹁ㄤ㹁ꆀ很ⴀ暟务涸ぐ猫⻊㷖䧭ⴔ⺫䭍♧❈䗎ꆀ涸幑⸈⵫ㄤ꣭鍒❡暟㣐㣐䲿
⼮✫㼆堩脸⺫勞㸝Ⰼ䚍涸霉⠮腊⸂կ 

4. 䪮助⼮紩 
˖ 䒸Ⰶ⯓鵳涸偽䰀唬崵䪮助㥵慨⯕䪊䲽儑䗎ꞤծX 㼘絁蚃⯕⯕靶⟉瘝կ慨⯕䪊䲽儑䗎Ꞥ〳欽✵錜㻋

蚋⺫勞邍꬗䗎錜絕匬唬崵僽や㶸㖈䗎㼭鄬紻ծ㶰峯瘝緃ꤴX 㼘絁蚃⯕⯕靶⟉腊䘯鸟ⴔ區蚋⺫勞
涸⯋稇絆䧭唬崵僽やゎ剣剣㹲ꅾ」刿盗锐錞薴 

˖ 」刿絈⻊㼆」刿涸ⴔ碫ㄤ灇瑕䲿ⴀ✫刿⚹絈荝涸銳宠⟱⚌꨽㼆〳腊䕧ㆇ❡ㅷ餘ꆀ涸」刿鵳遤
帿Ⰶ灇瑕ㄤⰌ꬗霉⠮烁唾」刿た涸❡ㅷ餘ꆀ割「䕧ㆇկ 
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˖ 餘ꆀ⼸雳ꅾ錠满ꅾ䔂靈皊雧餘ꆀ⼸雳涸ꅾ銳䚍僈烁⟱⚌♸⣘䎾㉁⛓ꢂ㖈餘ꆀ倰꬗涸勉ⵄㄤ⛐
⸉➢⣘䎾Ꝇ㽻꬗唾ꥻ蚋⺫勞餘ꆀ涸珘㹁䚍ㄤ〳ꬑ䚍կ 

5. 盗锐錞薴」刿 
˖ 餘ꆀ⼸雳ꅾ錠䔂靈皊雧餘ꆀ⼸雳僈烁⟱⚌♸⣘䎾㉁⛓ꢂ㖈餘ꆀ倰꬗涸勉ⵄㄤ⛐⸉➢⣘䎾Ꝇ㽻

꬗唾ꥻ蚋⺫勞餘ꆀ涸珘㹁䚍ㄤ〳ꬑ䚍꣈姺㔔⣘䎾㉁꡼곿䒸Ⰶ餘ꆀ굥ꤗկ 
˖ 」刿絈⻊㼆」刿涸ⴔ碫ㄤ灇瑕䲿ⴀ✫刿絈荝涸銳宠⟱⚌꨽㼆〳腊䕧ㆇ❡ㅷ餘ꆀ涸」刿鵳遤帿

Ⰶ灇瑕ㄤⰌ꬗霉⠮烁唾」刿た涸❡ㅷ餘ꆀ割「䕧ㆇ⺫䭍㼆欰❡䊨蒌ծ⾲勞俱ծ⣘䎾㉁瘝倰꬗涸
」刿鿪銳鵳遤⚚呔䪾䱽կ 

 
 䀙峸䎾㼆倰呩 

剣蒀梯槴黫⯕䚍ⴔ區ⵄ㐼  

 

UV-2600i UV-2700i 

 腊㢿荈歋䬪㾝忘駈割ず欽䨪涸ⴔ區湡涸կ欽䨪⢪
欽皍⽀湬錜涸乼⡲ 

 崵㹁岚Ɤ〳䒁⠽荛 1400nm 
 馄⡛勇侔⯕㹊梡 8Abs 崵㹁 
 腊㢿荈歋䬪㾝忘駈割ず欽䨪涸ⴔ區湡涸կ欽䨪⢪

欽皍⽀湬錜涸乼⡲歲꬗蜦》䟝銳涸侨研կ 
 ꂁ㢊 LabSolutions UV-Vis 鲱⟝烁唾刿넞涸侨

研ꅾ梡䚍䲿⣘刿⤑ⵄ涸ⴔ區梠㞯կ 

瑬ⵞ⸂崵㹁ⴔ區ⵄ㐼  

 
AGS-X 禹⴩歏㶩䒭♰腊勞俱霚낉纸 

 䎾⸂♸䎾」鸟䏞䱽ⵖ㹊傞涸荈⸓靈靕䱽ⵖ⿬
侨傞㛇✵崵霚涸霚낉鲿蚚♸䎾」侨研կ劢濼⿬
侨涸呋ㅷ⛲割꨽銳鵳遤곫霚낉կ 

 㺈礵䏞薴㔵AGS-X ⢪欽넞礵䏞鲿蚚吗䠭㐼
㖈吗䠭㐼㺂ꆀ涸 1/500~1/1 涸薴㔵ⰻ唾霆±
0.5%涸礵䏞կ 

 㟞鵳涸㸝Ⰼ⸆腊꣈䫡縟ծ⿽稒䚉⨢姺䒓Ⱒ 
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婎殆很⵫ⴔ區ⵄ㐼 

 

䚪剣劼焫ゎꆀ崵㹁ⴔ區ⵄ㐼 

 
TOC-L 禹⴩ 

 腊剣佪㖑孻⻊ꦼ⟄ⴔ鍒涸剣纸⻊ざ暟⺫䭍割很
䚍涸넞ⴔ㶩剣纸⻊ざ暟կ 

 TOC-Control 鲱⟝〳䲿⣘湬錜涸乼⡲ㄤ⚪㺢涸⸆
腊㢴倰⡙佅䭯ⴔ區䊨⡲կ 

 㖈梠㞯⟄⿺蚋ㅷㄤ굹ㅷ欰❡곭㚖溶絑㹊倶ぐ猫
錞畎ㄤⲥ太⟄烁唾崵ꆀ侨研涸〳ꬑ䚍կ 

堩脸㺙㼓⟝邍꬗炊屘ꆀ崵㹁ⴔ區ⵄ㐼 

 
⩫用〽」䰃紤㢪⯕靶⟉ IRXross 

 馄⡛⯕靶㐾㡮ꤑ宐导ㄤ✳孻⻊焫油⼓⛓㢪
100%T 㛇絁涸㐾㡮宐䎂油-油⧩〳䱽ⵖ㖈±
0.005 %T ⛓ⰻկ 

 馄넞⾝併䏞55000:1 涸넞⥌㐾嫱㹊梡馄넞⾝併
䏞崵ꆀ 

 넞ⴔ鳹桧崵ꆀ叻ꂁ 0.25cm-1 ⯕靶ⴔ鳹桧〳㹊
梡넞ⴔ鳹桧崵ꆀ 

 荈⸓㹁䚍ꊹⵆ玐䎸䲿넞佪桧鸑鵂荈⸓雦皾叻ⲥ
ㅷㄤ呋ㅷ涸油⡙縨䊵䒗ծ油䔂䏞嫱⧩涸䊵䒗荈
⸓夹倗ざ呔/割ざ呔pass/fail 
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5.1.2 Ⱙ㘗䎾欽呩⢾ 

袕歌腂⚥涸⯋稇勇餘崵㹁 

ICP-MS 崵㹁袕歌腂⚥涸꜍ㄤꞕ涸ゎꆀ 
 

䶰 銳⚹忘駈ⵖ⵫㸝Ⰼ䚍ㄤ剣佪䚍⿬撑2025䎃晜շ务㕂蚋Ⱙո<袕歌腂>蚋欽鳇俱叻ⲥꅷ欽ICP-MS崵㹁
✫袕歌腂呋ㅷ务涸꜍ㄤꞕկ㹊낉絕卓邍僈ぐ⯋稇涸湱Ⱒ禹侨r0.99992꜍ ㄤꞕ涸唬ⴀꣳⴔⵆ⚹5×10-8 %
ㄤ4×10-7 %⸈叻㔐佐桧㖈96.3%~102%կ霪倰岁ⴔ岁⾝併䏞넞ⴔ區鸟䏞䘯〳⟄ⲥ烁ⴔ區袕歌腂务涸꜍
ㄤꞕ涸ゎꆀկ歋✵袕歌腂⻊㷖䚍餘僒很✵宐欽2%鲜ꃑ湬䱹很鍒た崵㹁鳇霆✫崵㹁絕卓⚙猫⵸㢅倰岁崵
㹁絕卓㛇劥♧荝կ 
 

Ⱒꝶ霒ICP-MS  袕歌腂  ꜍ㄤꞕ  
 

䪮助暵挿 
 ⢪欽 Mini 挣盗⡛孿孞嶊署勵⟝♴蜦䖤ⲥ烁ծ珘㹁涸㹁ꆀⴔ區絕卓 
 ꅷ欽 2%鲜ꃑ湬䱹很鍒た鳇霆崵㹁✫ⴔ區絕卓♸䗎岚嶊鍒⵸㢅锐倰岁崵㹁絕卓㛇劥♧荝կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼ꂁ縨 

邍 1. ICP-MS ⟉㐼ꂁ縨 

⟉㐼  ICPMS-2050 LF 

꨺⻊㐼  ず䗱꨺⻊㐼  
꨺⻊㹔  偒崨꨺⻊㹔 

挣盗  Mini 挣盗 
ꅷ呋ꝭ  ꞕꝭ 
䨔》ꝭ  ꞕꝭ 

1.2 ⴔ區勵⟝ 
ICP-MS⟉㐼ⴔ區勵⟝錛邍2կ 

邍 2. ICP-MS ⴔ區勵⟝ 

넞곸⸆桧  1.20 kW  ꨺⻊㹔庛䏞  5˫ 
瘝猌㶩⡤孞崨鸟  9.0 L/min 寑孞⡤  He 

鳇⸔孞崨鸟  1.10 L/min 孞⡤崨鸟  6mL/min 
鲿孞崨鸟  0.85 L/min 寑歏⾓  -21 V 
ꅷ呋帿䏞  5.0 mm 腊ꆀ鵂応㐼歏⾓  7.0 V 

1.3 呋ㅷ⵸㢅椚  
1.3.1 <袕歌腂>蚋欽鳇俱叻ⲥ䭷㹁⵸㢅锐倰岁 
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獦》㔿⡤呋ㅷ0.5 g礵烁荛0.0001 g✵翸㔋孮嶊鍒ⰻ緵务⸈Ⰶ2 mL鲜ꃑㄤ3 mL渮ꃑ꫽縨鵂㢹
縨✵䗎岚嶊鍒⟉ⰻ嶊鍒ⲇ⽲た欽馄紱宐㼜嶊鍒巊鲮獴荛50 mL猌䗱盗务欽馄紱宐㹁㺂荛50 g䶔⺣䖉崵
湱ず涸倰岁ⵖ㢊瑟涯很巊կ  
1.3.2 2%鲜ꃑ湬䱹很鍒 

歋✵袕歌腂⻊㷖䚍餘僒很✵宐罌贊ⵌ湬䱹獺ꃑ很鍒倰⤑䘯䰦⚂割僒䌄勻寓群佦ꅷ欽2%鲜ꃑ湬䱹很
鍒た崵㹁䎇⨞絕卓嫱㼆կ獦》㔿⡤呋ㅷ0.5 g礵烁荛0.0001 g✵50 mL猌䗱盗务欽2%鲜ꃑ㹁㺂荛50 g
䶔⺣䖉崵湱ず涸倰岁ⵖ㢊瑟涯很巊կ 

 

2絕卓♸雭雿 
2.1 很巊ꂁⵖ 

叻ⲥ很巊⢪欽2% HNO3ꂁⵖ꜍ㄤꞕ涸幊ざ叻ⲥ很巊禹⴩ぐ⯋稇餘ꆀ崽䏞錛邍3叻ⲥ刼絁㕃錛㕃1
ㄤ㕃2կ 

ⰻ叻很巊欽1%鲜ꃑ很巊ꂁⵖ幊ざⰻ叻很巊500 μg/L⢪欽ⰻ叻絆⟝㖈絁⸈Ⰶկ 
邍3. 叻ⲥ很巊禹⴩μg/L 

⯋稇 ⰻ叻 STD0 STD1 STD2 STD3 STD4 STD5 

Ni Sc 0.00 10.0 20.0 30.0 40.0 50.0 

Pb Bi 0.00 10.0 20.0 30.0 40.0 50.0 

 
㕃1 Ni⯋稇絁䚍㕃r=0.99992                   㕃2 ꜍⯋稇絁䚍㕃r=0.99998 

2.2 唬ⴀꣳ罌㻋 
⢪欽呋ㅷ瑟涯很巊崵㹁6妃⟄呋ㅷ瑟涯崽䏞涸3⦔叻ⲥ⨊䊵SD雦皾⟉㐼唬ⴀꣳկ䭽撑呋ㅷ獦呋ꆀ

0.5 g㹁㺂⡤獤50 mL雦皾䖤ⵌ霪倰岁涸唬ⴀꣳ絕卓錛邍4կ 

邍4. 唬ⴀꣳㄤ㹁ꆀꣳ 

ⴔ區⯋稇 ⰻ叻 ⟉㐼唬ⴀꣳμg/L 倰岁唬ⴀꣳ(%) 
Ni Sc 0.04 4×10-7 
Pb Bi 0.005 5×10-8 

2.3 呋ㅷⴔ區絕卓 
䭽撑1.3 呋ㅷ⵸㢅锐㼜呋ㅷ㢅锐た⢪欽 ICPMS-2050LF ⣜妃崵㹁叻ⲥ很巊ㄤ䗎岚嶊鍒た涸呋ㅷ

䎇⨞⸈叻㔐佐霚낉崵㹁絕卓錛邍 5կ⸈叻㔐佐桧⚹㖈 96.3~102%⛓ꢂ㔐佐桧葻㥩կ 
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邍5. 䗎岚嶊鍒た呋ㅷ崵㹁絕卓 

呋ㅷ ⯋稇 
䎂遤崵㹁(μg/L) 䎂㖲⧩ 

(μg/L) 
RSD 
(%) 

呋ㅷゎꆀ 
(%) 

⸈叻ꆀ 
(μg/L) 

⸈叻㔐佐
桧(%) 䎂遤 1 䎂遤 2 䎂遤 3 

袕歌腂 1
尼 

Ni 20.8 20.8 21.0 20.9 0.55 0.00021 10.0 96.3 
Pb N.D. N.D. N.D. ---  --- 1.00 97.3 

袕歌腂 2
尼 

Ni 20.7 20.7 20.8 20.7 0.28 0.00021 10.0 102 

Pb N.D. N.D. N.D. ---  --- 1.00 97.5 

⣜妃崵㹁欽 2%涸鲜ꃑ湬䱹很鍒涸呋ㅷ䎇⨞⸈叻㔐佐霚낉崵㹁絕卓錛邍 6կ⸈叻㔐佐桧⚹㖈 93.4~98.6%
⛓ꢂ㔐佐桧葻㥩կ 

邍6. 欽2%涸鲜ꃑ湬䱹很鍒涸呋ㅷ崵㹁絕卓 

呋ㅷ ⯋稇 
䎂遤崵㹁(μg/L) 䎂㖲⧩ 

(μg/L) 
RSD 
(%) 

呋ㅷゎꆀ 
(%) 

⸈叻ꆀ 
(μg/L) 

⸈叻㔐佐
桧(%) 䎂遤 1 䎂遤 2 䎂遤 3 

袕歌腂 1
尼 

Ni 21.0 21.0 20.9 21.0 0.27 0.00021 10.0 94.4 
Pb N.D. N.D. N.D. ---  --- 1.00 98.6 

袕歌腂 2
尼 

Ni 20.6 20.6 20.5 20.6 0.28 0.00020 10.0 93.4 

Pb N.D. N.D. N.D. ---  --- 1.00 97.6 

岤N.D.邍爙劢唬ⴀ 

歋✵袕歌腂⻊㷖䚍餘僒很✵宐湬䱹獺ꃑ很鍒倰⤑䘯䰦⚂割僒䌄勻寓群佦欽 2%鲜ꃑ湬䱹很鍒た鳇霆
崵㹁絕卓絕卓邍僈⚙猫⵸㢅锐倰岁絕卓㛇劥♧荝կ 
 

3絕雿 
劥俒ꅷ欽ICPMS-2050LF歏䠭羒ざ瘝猌㶩⡤餘靶⟉䗎岚嶊鍒⵸㢅锐呋ㅷ崵㹁✫袕歌腂务ꞕㄤ꜍涸ゎꆀ

霪倰岁ⲥ烁䏞넞唬ⴀꣳ⡛珘㹁䚍㥩䎇欽2%鲜ꃑ湬䱹很鍒た鳇霆崵㹁✫ⴔ區絕卓⚙猫⵸㢅倰岁崵㹁
絕卓㛇劥♧荝կ 
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⚰歲脸勲崽䏞崵㹁 

蚃⯕ⴔ⯕⯕䏞雦崵㹁邍꬗崞䚍⵫⚰歲脸勲崽䏞 
 

䶰 銳⚰歲脸勲崽䏞CMC僽邍꬗崞䚍⵫ꅾ銳涸⸆腊䚍湱Ⱒ䭷叻⛓♧կ歋✵邍꬗崞䚍⵫碫蚋欽鳇俱㽍
Ⱖ僽撑勇絆ⴔ邍꬗崞䚍⵫涸絕匬㥵❵毜宐㛇㔙嫱⢾♸侨ꆀծⴔ㶩ꆀծ紱䏞瘝㖲䕧ㆇⰦ❵毜宐䚍鵳罜
䕧ㆇⰦ CMC㔔姼崵㹁 CMC 㼆邍꬗崞䚍⵫碫蚋欽鳇俱涸餘ꆀ䱽ⵖⰨ剣ꅾ銳䠑⛐կ劥俒⢪欽䀙峸 RF-6000
崵霚✫邍꬗崞䚍⵫⼧✳掬㛇炻ꃑꛧSDS涸⚰歲⚰歲脸勲崽䏞կ 
 

Ⱒꝶ霒蚃⯕ⴔ⯕⯕䏞雦 邍꬗崞䚍⵫  ⚰歲脸勲崽䏞 CMC 
 
䪮助暵挿 
 蚃⯕ⴔ⯕⯕䏞雦RF-6000꧋㢴猫⯕靶䪮助✵♧魧ず傞Ⱘ剣넞⾝併䏞ծ넞珘㹁䚍ㄤ넞鸟䏞կ 
 蓄蚃⯕确ꛏ岁⾝併䏞넞ծꅾ撑䚍㥩〳䘯鸟ծⲥ烁崵㹁邍꬗崞䚍⵫⚰歲脸勲崽䏞կ 

 

1㹊낉鿈ⴔ 
1.1 崵霚⟉㐼 
蚃⯕ⴔ⯕⯕䏞雦 RF-6000 

 
㕃 1 蚃⯕ⴔ⯕⯕䏞雦 RF-6000 

1.2 崵霚勵⟝ 
邍 1 崵霚勵⟝ 

⯕靶碫㘗 封㼘⯕靶 
慨封岚Ɤ 335 nm 

封㼘⯕靶薴㔵 350~450 nm 
慨封⯕䌄㺈 10 nm 
封㼘⯕䌄㺈 3 nm 

侨研ꢂꥬ 1.0 nm 

 

2絕卓♸雭雿 
2.1 ⾲椚 
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蓄㼆Ⱖ䨾㢅䗎梠㞯匧⚹併䠭蓄很巊涸蚃⯕封㼘⯕靶剣 5 ⚡暵䖄油㖈割ず匧䚍涸䗎梠㞯务蚃⯕油涸
湱㼆䔂烯割ずկⰦ务痦♧暵䖄油 373 nmI1♸痦♲暵䖄油 384 nmI3涸蚃⯕䔂䏞⛓嫱 雵⚹ I1/I3㼆
蓄ⴔ㶩䨾㢅䗎梠㞯涸匧䚍ꬋ䌢併䠭I1/I3 ⧩ꥥ梠㞯匧䚍Ⲹ㼭罜꣭⡛կ邍꬗崞䚍⵫很巊ꥥ满崽䏞㟞㣐䕎䧭脸
勲⟄た蓄确ꛏⴔ㶩歋宐湱鵳Ⰶⵌ脸勲涸毜宐ⰻ呍务Ⱖ䨾㢅䗎梠㞯匧䚍Ⲹ烯I1/I3 ⧩儑衼꣭⡛կⵄ欽蓄蚃
⯕确ꛏ涸鵯猫䚍餘〳⟄崵㹁邍꬗崞䚍⵫涸 CMC ⧩կJ. Aguiar 瘝霆僈蓄蚃⯕⯕靶涸 I1/I3 ⧩ꥥ满邍꬗崞䚍⵫
很巊崽䏞涸」⻊錞䖒痗ざ Boltzmann 刼絁 𝑦 ൌ ஺భି஺మଵା௘（ೣషೣబ） ೏ೣ൘ +𝐴ଶ 

䒭务y 邍爙 I1/I3 ⧩A1ծA2 ⴔⵆ邍爙 I1/I3 涸剒㣐⧩ㄤ剒㼭⧩x 邍爙邍꬗崞䚍⵫很巊崽䏞x0 邍爙刼
絁瑲」务挿dx 邍爙刼絁瑲」玐䏞涸⿬侨Ⱘ⡤⚹瑲」务挿 x0 㢅ⴗ絁♸ y1=A1 ⿺ y2=A2 ⚙勵絁湱❜涸⚙❜挿
涸埇㗂叻䊵⧩涸 1/4կ 

2.2 呋ㅷ⵸㢅椚 
⿬撑俒柄[1]䫣麤倰岁⟄歌ꃫ⚹很⵫ꂁⵖ崽䏞⚹ 0.012 mg/mL 蓄-歌ꃫ很巊կ獦》鷓ꆀ邍꬗崞䚍⵫⼧✳

掬㛇炻ꃑꛧSDS⸈宐㹁㺂荛 50 mLꂁⵖ禹⴩崽䏞邍꬗崞䚍⵫很巊ぐ呋ㅷ禹⴩崽䏞錛邍 2կぢ곝瑟
櫕务ⴔⵆ⸈Ⰶ 0.1 mL ♳鶣蓄-歌ꃫ很巊䮦䎁很⵫ⱄⴔⵆぢ곝瑟櫕务⸈Ⰶ 10 mL 禹⴩崽䏞邍꬗崞䚍⵫很
巊剒絊蓄崽䏞⚹ 0.12 µg/mL䭈稒櫕渷45˫勵⟝♴宐嵮 1.5 h》ⴀ佞ⲇ荛㹔庛䖤䖉崵呋ㅷ很巊կ 

邍 2 邍꬗崞䚍⵫SDS叻ⲥ呋ㅷ崽䏞mg/mL 

崽䏞 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 

2.3 蚃⯕崵霚 
䭽撑 2.2 ꂁⵖ SDS 呋ㅷ很巊ꅷ欽蚃⯕ⴔ⯕⯕䏞雦㖈 25˫勵⟝♴ⴔⵆ崵㹁ぐ叻呋很巊蚃⯕⯕靶Ⱖ务

痦♧暵䖄油 373 nmI1♸痦♲暵䖄油 384 nmI3涸蚃⯕䔂䏞⛓嫱 雵⚹ I1/I3կ㼆䎾崽䏞ㄤ I1/I3 㼆䎾
⧩錛♴邍 

邍 3  邍꬗崞䚍⵫SDS叻ⲥ呋ㅷ崽䏞ㄤ㼆䎾涸 I1/I3 

崽䏞 0.50 0.75 1.00 1.25 1.50 2.00 2.50 3.00 
I1/I3 1.71 1.70 1.61 1.14 1.10 1.09 1.08 1.08 

2.4 䬾ざ刼絁 
I1/I3 㼆崽䏞⡲㕃ꅷ欽 Boltzmann 刼絁䬾ざ 

 
㕃 2  Boltzmann 䬾ざ刼絁 
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呏研䬾ざ刼絁〳⟄宠ⴀ⟄♴⧩ 
呋ㅷ A1 A2 X0 dx 
SDS 1.70±0.007 1.09±0.005 1.11±0.007 0.063±0.004 

2.5 呋ㅷ崵霚 
䭽撑 2.2 ꂁⵖ呋ㅷ很巊ꅷ欽蚃⯕ⴔ⯕⯕䏞雦㖈 25˫勵⟝♴ⴔⵆ崵㹁ぐ䖉崵呋ㅷ很巊蚃⯕⯕靶կI1/I3 㼆

崽䏞⡲㕃ꅷ欽 Boltzmann 刼絁䬾ざ岁䪪ⴀⰦ⚰歲脸勲崽䏞կ 

 

3絕雿 
蓄蚃⯕确ꛏ岁⾝併䏞넞ծꅾ撑䚍㥩〳䘯鸟ծⲥ烁崵㹁邍꬗崞䚍⵫⚰歲脸勲崽䏞կ劥俒⢪欽䀙峸RF-

6000崵霚✫邍꬗崞䚍⵫⼧✳掬㛇炻ꃑꛧSDS涸⚰歲脸勲崽䏞㼆邍꬗崞䚍⵫碫蚋欽鳇俱涸餘ꆀ䱽ⵖⰨ
剣ꅾ銳䠑⛐կ 
 
⿬罌俒柄 
[1] ⟣ꩽ, 桬棊, 㶹吐併, 嶃㹻欰. 邍꬗崞䚍⵫⚰歲脸勲崽䏞崵㹁倰岁涸䒊用ㄤ嫱鳅[J]. 务㕂蚋✲. 2020, 
34(1): 916-924. 

 

 

 

 

 

 

  



 

163 

 

岤㼘⵫⺫鄳欽堩脸㺙㼓⟝瑬ⵞ⸂崵㹁 

岤㼘⵫⺫鄳欽堩脸㺙㼓⟝瑬ⵞ⸂崵㹁霚낉 
 

䶰 銳劥俒➝絏✫⢪欽䀙峸AGS-X歏㶩♰腊霚낉纸ㄤ瑬ⵞ⸂ꬋ叻⚁欽崵霚㣪Ⱘ倰⤑䘯䰦㣪䭯Ø15荛Ø80
岤㼘⵫櫕ㄤꂁ縨ぐ猫錞呔瑬ⵞꛏ⿬罌叻ⲥշ务㕂蚋Ⱙո<4015岤㼘⵫⺫鄳欽堩脸㺙㼓⟝瑬ⵞ⸂崵㹁岁>模
䧭崵霚霚낉կ 

 

Ⱒꝶ霒霚낉纸  脸㝱  瑬ⵞ⸂ 
 

䪮助暵挿 
 鍒Ɀ岤㼘⵫櫕鿈ⴔ錞呔❡ㅷ꨽銳刿䰃割ず䊨鄳㣪Ⱘ涸꡼곿կ 
 AGS-X 〳ꂁざ瑬ⵞ⸂ꬋ叻⚁欽崵霚㣪Ⱘ⚂禹絡乼⡲皍⤑կ 
 

1. 㹊낉鿈ⴔ 
1.1 ⟉㐼♸㣪Ⱘ 
AGS-X 100N 歏㶩♰腊霚낉纸 
TRAPEZIUM X 鲱⟝ 
瑬ⵞ⸂ꬋ叻⚁欽崵霚㣪Ⱘ 

1.2 ⴔ區勵⟝ 
霚낉庛䏞㹔庛 20˫䊩〸                鲿蚚吗䠭㐼100N0.5 紩 
霚낉垷㗌⾓綫崵霚                     霚낉㣪Ⱘ瑬ⵞ⸂ꬋ叻⚁欽崵霚㣪Ⱘ 

1.3 呋ㅷ⿺㢅椚 
呏研叻ⲥշ务㕂蚋Ⱙո<4015 岤㼘⵫⺫鄳欽堩脸㺙㼓⟝瑬ⵞ⸂崵㹁岁>》 50mL 岤㼘⵫櫕ⴔⵆ⸈ⰆⰖ

獦㺂ꆀ紨⚹ 25mL 涸宐鄳♳곫㢅锐鵂涸鄄崵脸㝱⸈♳ꜥ渷䧴ꜥ㝕絆ざ渷欽㼓渷纸㼓〡կ  

 
㕃 1.崵霚霚⟝ 
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2岤㼘⵫欽脸㝱ծ㙈晙瑬ⵞ⸂崵㹁霚낉➝絏 
呏研叻ⲥ㼜♧佅瑬ⵞꛏ縨✵勞俱霚낉纸♳㔿㹁㼜岤㼘櫕欽㣪Ⱘ㔿㹁䩧䒓ꜥ渷䧴ꜥ㝕絆ざ渷ꪪⴀ脸

㝱叻雵鿈⡙瑬ⵞ㐼⟄ 200mm/min 涸鸟䏞㼆脸㝱叻雵⡙縨鵳遤㘌湬瑬ⵞ雵䔶瑬ⵞ脸㝱䨾倶⸈涸剒㣐⸂
⧩կ 

 
㕃 2.瑬ⵞ崵霚䊨ⲃ 

 

3絕卓♸雭雿 

 
㕃 3.瑬ⵞ⸂鲿蚚-⡙獴刼絁 

 
 
 
 
 

瑬ⵞꛏ 

50mL 岤㼘⵫櫕 

♴㣪Ⱘ 
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邍 1. 崵霚絕卓 

ぜ獦 剒㣐⧩_鲿蚚 
⽀⡙ N 
1 _ 1 33.09 
1 _ 2 31.52 
1 _ 3 28.77 
1 _4 30.21 
1 _5 27.26 
䎂㖲 29.88 

➢崵霚絕卓ㄤ崵霚刼絁勻溏刼絁䕎䙖湱鵛ꅾざ䏞䖎넞忘駈✫շ务㕂蚋Ⱙո<4015 岤㼘⵫⺫鄳欽堩脸
㺙㼓⟝瑬ⵞ⸂崵㹁岁>务䎂㖲崵霚倗鄬⸂50N 涸銳宠腊㢿崵䖤瑬ⵞ⸂鲿蚚կ 

 

4絕雿 
䀙峸 AGS-X 100N 歏㶩♰腊霚낉纸ꂁざ瑬ⵞ⸂ꬋ叻⚁欽崵霚㣪Ⱘ〳⟄忘駈շ务㕂蚋Ⱙո<4015 岤㼘⵫

⺫鄳欽堩脸㺙㼓⟝瑬ⵞ⸂崵㹁岁>务錞㹁涸銳宠腊㢿㹊傞崵䖤珘㹁涸瑬ⵞ鲿蚚侨研♸刼絁崵霚佪桧넞
〳⚹㹐䨪䌄勻葻㥩涸崵霚⡤낉կ 
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剣蒀梯槴黫⯕䚍崵㹁 

䀙峸 UV-2600i ⴔ區剣蒀梯槴㺂㐼黫⯕䚍腊 
 
䶰 銳蚋欽剣蒀梯槴㺂㐼涸黫⯕䚍腊㼆蚋暟涸剣佪唾㶸ꬋ䌢ꅾ銳2025 䎃晜շ务㕂蚋Ⱙո倝㟞鸑太 4023
շ剣蒀梯槴黫⯕䚍崵㹁岁ոկ劥俒⢪欽䀙峸稘㢪-〳錛ⴔ⯕⯕䏞雦 UV-2600i ㄤ ISR-2600Plus 獤ⴔ椕崵霚✫剣
蒀梯槴㺂㐼㖈 290~450 nm 岚Ɤ薴㔵ⰻ涸鷳⯕桧䎇ⵄ欽䀙峸 Labsolutions UV-Vis 鲱⟝霉⟟⸆腊䘯鸟㼆剣
蒀梯槴㺂㐼黫⯕䚍腊絛ⴀ霉⟟կ 
 

Ⱒꝶ霒UV-2600i   獤ⴔ椕  剣蒀梯槴 黫⯕䚍腊 
 

䪮助暵挿 
 ISR-2600Plus獤ⴔ椕꣡⟝䬒⽸倰⤑〳䘯鸟㖑ⴗ䰃⚺纸ⴔ區ㄤ獤ⴔ椕ⴔ區垷䒭կ 
 䀙峸Labsolutions UV-Vis鲱⟝霉⟟⸆腊〳⟄䘯鸟㼆剣蒀梯槴㺂㐼黫⯕䚍腊絛ⴀ霉⟟կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
UV-2600i、ISR-2600 獤ⴔ椕 

1.2 崵霚勵⟝ 
邍 1  崵霚勵⟝ 

ⴔ區⟉㐼 UV-2600iծISR-2600 獤ⴔ椕 
崵㹁岚Ɤ薴㔵 290 ~450 nm 

杞綟㺈 5 nm 
ꅷ呋ꢂꥬ 1 nm 
䪊䲽鸟䏞 务鸟 
崵㹁垷䒭 鷳⯕桧 

1.3 崵霚鵂玐 
》 5 佅呋ㅷⴔⵆ㼜呋ㅷⴗⶶ荛ざ鷓㣐㼭欽偽宐⛩ꃫ幡峤䎁ⲙた荈搬典䎁縨✵稘㢪-〳錛ⴔ⯕⯕䏞

雦涸獤ⴔ椕♳Ⱖ㕐叙鲶䎂遤✵杞綟⟄瑟孞⚹⿬嫱崵ꆀ呋ㅷ㖈 290~450 nm 岚Ɤ薴㔵ⰻ涸鷳⯕桧կ  

 

2崵霚絕卓 
2.1 鷳⯕桧靶㕃 

崵ꆀ䖤ⵌ 5 ⚡呋ㅷ㖈 290~450 nm 岚Ɤ薴㔵ⰻ涸鷳⯕桧⯕靶㕃㥵♴㕃 
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㕃 1. 剣蒀梯槴鷳⯕桧靶㕃 

2.2 霉⟟絕卓 
䀙峸 Labsolutions UV-Vis 鲱⟝霉⟟⸆腊〳 㖈⯕靶崵㹁絕勲た荈⸓絛ⴀ剒㣐鷳⯕桧岚Ɤ⿺鷳⯕桧侨⧩

䎇呏研霃㹁涸盗锐ꣳ⧩㼆呋ㅷ鵳遤僽やざ呔涸夹㹁կⴔⵆ崵霚 5 ⚡呋ㅷ崵㹁絕勲た荈⸓鵳遤霉⟟雦皾
霉⟟絕 卓儑 爙呋 ㅷ㖲 㖈 450 nm 岚Ɤ㢅 鷳⯕ 桧剒㣐 剒 㣐鷳⯕ 桧䎂 㖲⧩⚹ 3.62%կ⿬罌 USP< 
660>CONTAINERS GLASS 务剒㣐鷳⯕桧割馄鵂 10%涸銳宠㼆崵㹁絕卓鵳遤僽やざ呔涸夹㹁霉⟟絕卓㥵
♴㕃 

 
㕃 2. 剣蒀梯槴鷳⯕桧霉⟟邍 

霉⟟倰岁〳唾㶸⚹垷匣霉⟟邍〳倰⤑㖑唾㶸⟄⤑た絯叅溏Excel 吗鳕⸆腊〳㹊梡♧ꝶ㼜霉⟟絕
卓吗鳕ⵌ Excel 务匧㣐㖑皍⻊✫傈䌢䊨⡲կ 

 

3絕雿 
劥俒⿬撑շ务㕂蚋Ⱙո鸑太 4023շ剣蒀梯槴黫⯕䚍崵㹁岁ո⢪欽稘㢪-〳錛ⴔ⯕⯕䏞雦 UV-2600i ㄤ ISR-

2600 獤ⴔ椕鵳遤✫剣蒀梯槴㺂㐼㖈 290~450 nm 岚Ɤ薴㔵ⰻ涸鷳⯕桧崵霚鸑鵂霉⟟⸆腊荈⸓蜦䖤
✫呋ㅷ涸剒㣐鷳⯕桧岚Ɤ⿺鷳⯕桧侨研䎇㼆崵㹁絕卓鵳遤ざ呔夹㹁կ䀙峸稘㢪-〳錛ⴔ⯕⯕䏞雦 UV-2600iծ
ISR-2600 獤ⴔ椕ㄤ叻ꂁ涸 Labsolutions UV-Vis 鲱⟝〳䘯鸟㹊梡剣蒀梯槴㺂㐼涸黫⯕䚍腊霉⟟կ 
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蚋⺫勞很ⴀ暟崵㹁 

蚋⺫勞很ⴀ暟⚥䚪剣劼焫ゎꆀ崵㹁 
 

䶰 銳劥俒⿬罌 2025 䎃晜շ务㕂蚋Ⱙո鸑太 4204շ蚋⺫勞很ⴀ暟崵㹁岁ո䒊用蚋⺫勞很ⴀ暟务䚪剣纸焫
ゎꆀ涸唬崵倰岁կ㹊낉絕卓邍僈⢪欽䀙峸 TOC-L CPH 㼆蚋⺫勞很ⴀ䏞鵳遤崵㹁倰岁叻ⲥ刼絁絁䚍葻㥩
r=0.9997崵㹁絕卓ⲥ烁䏞넞ⴔ區鸟䏞䘯鷓欽✵蚋⺫勞很ⴀ暟务䚪剣纸焫鴲獴ꆀゎꆀ涸䘯鸟唬崵կ 
 

Ⱒꝶ霒蚋⺫勞  很ⴀ暟  㹁ꆀⴔ區  TOC 
 

䪮助暵挿 
 䒊用✫蚋⺫勞很ⴀ暟务䚪剣纸焫ゎꆀ唬崵倰岁կ 
 倰岁ⲥ烁䏞넞忘駈շ务㕂蚋ⰩոⰢ✵蚋⺫勞很ⴀ暟涸唬崵銳宠կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸䚪剣纸焫ⴔ區⟉ TOC-L CPH 

1.2 ⟉㐼勵⟝ 
ⴔ 區 倰 岁  割〳オꤑ剣纸焫NPOC 
孻 ⻊ 倰 岁  680˫⪶⻊敍掔岁 
鲿 孞  150 mL/min 
鲿 孞 崨 ꆀ  넞紱孻孞 
鲿 孞 ⾓ ⸂  200 kPa 
唬 崵 㐼  NDIR唬崵㐼 

1.3 崵霚呋劥 
鷥》♲猫䌢欽蚋⺫勞⺫䭍㝕俱謭芘岤㼘㐼㝕俱櫕կ 
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1.4 呋劥㢅椚 
》呋ㅷ䎂侮鿈ⴔⴗ䧭 3cm×0.3cm 涸㼭㗌縨✵裂ⲙ梯槴㺂㐼务䭽餘ꆀ/⡤獤⚹ 0.2g/mL 涸嫱⢾⸈

宐䮷䶔峤嶷䒙⿡宐ꅾ撑乼⡲⚙妃կ搬た⸈ず⡤獤宐㺙꡻㖈 70˫±2˫♴嵵䲿 24h》ⴀ佞ⲇ荛㹔
庛㼜呋ㅷ♸巊⡤ⴔ猌⡲⚹⣘霚巊կ 

〥》ず䪠宐割⸈呋ㅷず岁乼⡲⡲⚹瑟涯巊կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁 

ꂁⵖゎ焫ꆀⴔⵆ⚹ 0ծ0.50ծ1.00ծ2.00ծ5.00ծ10.00ծ15.00ծ20.00mg/L 涸龇薅✳歌ꃑ孲꜅很巊䭽
割〳オꤑ剣纸焫NPOC岁崵霚絚ⵖ叻ⲥ刼絁錛㕃 1կ 

邍 1 叻ⲥ刼絁崽䏞邍 

崽䏞 STD1 STD2 STD3 STD4 STD5 STD6 STD7 STD8 
mg/L 0.00 0.50 1.00 2.00 5.00 10.00 15.00 20.00 

 
㕃 1 叻ⲥ刼絁r=0.9997 

2.2 呋ㅷ絕卓 
鷥》⚙猫䌢欽蚋⺫勞⺫䭍岤㼘㐼㝕俱櫕կ 

邍 2 蚋⺫勞很ⴀ暟䚪剣纸焫ゎꆀ崵㹁絕卓 

ㅷぜ 
崵霚⧩ 

mg/L 
RSD 

%n=3 
瑟涯霚巊ゎꆀ

mg/L 
㹊꣢ゎꆀ
mg/L 

岤㼘㐼 6.137 1.31 
0.372 

5.765 

㝕俱櫕 2.010 0.12 1.638 

2.3 ⸈叻㔐佐 
㼆岤㼘㐼霚呋很ⴀ霚巊鵳遤⸈叻㔐佐霚낉罌㻋Ⱖ㔐佐桧崵㹁絕卓錛邍 3կ 

邍 3 㔐佐桧崵㹁絕卓 

崵㹁暟餘 
呋ㅷ崽䏞 
mg/L 

幑⸈崽䏞 
mg/L 

崵㹁崽䏞 
mg/L 

㔐佐桧 
% 

䚪剣纸焫 6.137 5.00 11.980 92 

标准曲线

0

155.045

30

60

90

120

面
积

0 225 10 15 20
浓浓[mg/L]
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3絕雿 
⿬罌շ务㕂蚋Ⱙո鸑太 4204շ蚋⺫勞很ⴀ暟崵㹁岁ո⢪欽䀙峸 TOC-L CPH 䒊用✫蚋⺫勞很ⴀ暟务䚪

剣纸焫ゎꆀ涸唬崵倰岁倰岁叻ⲥ刼絁絁䚍葻㥩崵㹁絕卓ⲥ烁䏞넞ⴔ區鸟䏞䘯鷓欽✵蚋⺫勞很ⴀ暟务
䚪剣纸焫ゎꆀ涸䘯鸟唬崵կ 
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蚋⺫勞很⵫婎殆ꆀ崵㹁 

곝瑟-GCMS 岁崵㹁㢕ざ芘碫蚋⺫勞⚥很⵫婎殆ꆀ 
 

䶰 銳劥俒ꅷ欽䀙峸 HS-20 NX 곝瑟鵳呋㐼絕ざ䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫撑ざ芘碫蚋⺫
勞务很⵫婎殆㹁ꆀⴔ區倰岁կ》ⰻ邍꬗⚹ 200 cm2 撑ざ芘呋ㅷⶨ䧭 1 cm×3 cm 㣐㼭縨곝瑟櫕务♳纸
ⴔ區㹊낉絕卓邍僈16 猫很⵫幊ざ叻ⲥㅷ㖈Ⱖ餘ꆀ薴㔵ⰻ䒊用叻ⲥ刼絁ぐ絆ⴔ絁䚍Ⱒ禹葻㥩ぐ絆ⴔ
湱Ⱒ禹侨㖲鴪ⵌ 0.996 ⟄♳կ》剒⡛崽䏞挿幊ざ叻ⲥ很巊鵶絯鵳呋 6 妃ぐ絆ⴔ油꬗獤 RSD 㖲㼭✵ 10%կ
劥倰岁乼⡲皍⽀絕卓ⲥ烁〳欽✵撑ざ芘碫蚋⺫勞务 16 猫很⵫婎殆ꆀ涸崵㹁կ 
 
Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  곝瑟鵳呋  撑ざ芘碫蚋⺫勞  很⵫婎殆 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
HS-20 NX 곝瑟荈⸓鵳呋㐼 
GCMS-QP2020 NX 孞餘翫欽⟉ 

1.2 곝瑟ⴔ區勵⟝ 
䛎庛拝庛䏞100˫ 
呋ㅷ崨騟庛䏞150˫ 
吗鳕絁庛䏞150˫ 

呋ㅷ櫕䛎庛傞ꢂ50 min  
呋ㅷ櫕⸈⾓⾓⸂90 kPa 
鵳呋ꆀ1 mL 

1.3 GCMS ⴔ區勵⟝ 
蒀靶叙SH-PolarWax60 m×0.25 mm ×0.50 µm 
叙庛玐䎸65˫(10 min)_10˫/min_150˫ (10 min) 
鵳呋倰䒭ⴔ崨鵳呋 
ⴔ崨嫱10:1 
鲿孞孹孞 
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞 
蒀靶叙崨ꆀ1 mL/min 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞200˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭SIM猌㶩⥌䜂錛邍1 

 

2呋ㅷ⵸㢅椚 
》ⰻ邍꬗⚹ 200 cm2 涸霚呋ⶨ䧭 1 cm×3 cm 㣐㼭縨 20 mL 곝瑟櫕务곝瑟櫕⢪欽⵸✵ 90˫

软掐 1 㼭傞た佞ⲇ用ⵠ㺙㼓곝瑟櫕♳纸ⴔ區կ 
 

3絕卓♸雭雿 
3.1 叻ⲥㅷ靶㕃 
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㕃 1. 16 猫婎殆很⵫叻ⲥ很巊蒀靶㕃崽䏞 40 μg 

邍 1. 16 猫⻊ざ暟⥌䜂邍 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
唾殆傞ꢂ 

(min) 

㹁ꆀ猌㶩 

m/z 

⿬罌猌㶩 

m/z 

1 ⚋ꂼ Acetone 67-64-1 5.726 43 58,42 

2 ⛩ꃑ⛩ꂾ Ethyl Acetate 141-78-6 6.746 43 61,70 

3 歌ꃫ Methanol 67-56-1 6.855 31 30,15 

4 ♨ꂼ 2-Butanone 78-93-3 7.151 43 72,29 

5 䒗⚋ꃫ Isopropyl Alcohol 67-63-0 7.448 45 43,59 

6 ⛩ꃫ Ethanol 64-17-5 7.690 31 29,46 

7 薅 Benzene 71-43-2 8.274 78 77,52 

8 ⛩ꃑ姻⚋ꂾ Propyl acetate 109-60-4 9.097 43 61,73 

9 ⛩ꃑ䒗♨ꂾ Isobutyl acetate 110-19-0 10.561 43 56,73 

10 歌薅 Toluene 108-88-3 11.881 91 39,65 

11 ⛩ꃑ♨ꂾ butyl acetate 123-86-4 12.861 43 56,73 

12 ⛩薅 Ethylbenzene 100-41-4 14.875 91 106,51 

13 姻♨ꃫ 1-Butanol 71-36-3 15.003 56 31,41 

14 㼆✳歌薅 p-Xylene 106-42-3 15.130 91 106,77 

15 ꢂ✳歌薅 m-Xylene 108-38-3 15.324 91 106,77 

16 龇✳歌薅 o-Xylene 95-47-6 16.595 91 106,51 

3.2 叻ⲥ刼絁♸唬ⴀꣳ 
⢪欽 DMFN,N-✳歌㛇歌ꃀ腂⚹很⵫ꂁⵖ禹⴩崽䏞㼆撑ㅷ很巊ぐ》 20 μL ⴔⵆ岤Ⰶ 20mL 곝瑟櫕

务用⽰⢪欽櫕渷㺙㼓곝瑟櫕䖤ⵌ蔉捎碫絆ⴔ餘ꆀ⚹ 0.2ծ0.4ծ1ծ1.6ծ2ծ4 μgꬋ蔉捎碫絆ⴔ餘ꆀ⚹

5.0 7.5 10.0 12.5 15.0 17.5

0.00

0.25

0.50

0.75

1.00

1.25
(x10,000,000)

1 
2 3 

4 

5 

6 
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8 
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13 
14 

15 

16 
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2ծ4ծ10ծ16ծ20ծ40 μg 涸婎殆很⵫幊ざ叻呋♳纸ⴔ區կ⟄ぐ婎殆很⵫餘ꆀ⚹埇㗂叻油꬗獤⚹紷㗂
叻䬾ざ叻ⲥ刼絁鿈ⴔ⻊ざ暟餘ꆀ蒀靶㕃⿺叻ⲥ刼絁㥵㕃 2 䨾爙կ呏研剒⡛挿叻呋侨研⟄ 3 ⦔⥌㐾嫱雦
皾 16 猫婎殆很⵫唬ⴀꣳぐ⻊ざ暟唬ⴀꣳ⟄⿺絁䚍湱Ⱒ禹侨㥵邍 2 䨾爙կ 

 
⛩薅 㼆✳歌薅 龇✳歌薅 

 
⛩ꃫ ⛩ꃑ♨ꂾ 姻♨ꃫ 

 

 
⛩薅 㼆✳歌薅 龇✳歌薅 

 

1.99e4Q 91.00 (+)

14.50 14.75 15.00 15.25
0.00

%

100.00

1.99e4Q 91.00 (+)

14.75 15.00 15.25 15.50
0.00

%

100.00

2.68e4Q 91.00 (+)

16.25 16.50 16.75
0.00

%

100.00

1.66e4Q 31.00 (+)

7.5 8.0
0.00

%

100.00

1.18e5Q 43.00 (+)

12.50 12.75 13.00 13.25
0.00

%

100.00

9.75e4Q 56.00 (+)

14.75 15.00 15.25
0.00

%

100.00

Conc. (μg)
0 2 4

Area

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

乙苯
y = 390278.0x + 53687.61
R² = 0.9983447    R = 0.9991720

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

Conc. (μg)
0 2 4

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6
对二甲苯
y = 343408.8x + 41144.18
R² = 0.9985553    R = 0.9992774

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

Conc. (μg)
0 2 4

Area

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

邻二甲苯
y = 535246.7x + 49282.55
R² = 0.9981759    R = 0.9990875

Curve Fit: Default (Linear)
Weighting: Default (None)
Zero: Default (Not Forced)
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⛩ꃫ ⛩ꃑ♨ꂾ 姻♨ꃫ 

㕃 2. 鿈ⴔ婎殆很⵫餘ꆀ蒀靶㕃⿺叻ⲥ刼絁 
邍 2. 16 猫⻊ざ暟湱Ⱒ禹侨⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 
湱Ⱒ禹侨

R 
唬ⴀꣳ 

 (μg/m2) 
No. ⻊ざ暟ぜ獦 

湱Ⱒ禹侨
R 

唬ⴀꣳ  
(μg/m2) 

1 ⚋ꂼ 0.9993 0.284 9 ⛩ꃑ䒗♨ꂾ 0.9996 1.550 
2 ⛩ꃑ⛩ꂾ 0.9971 0.016 10 歌薅 0.9995 0.032 
3 歌ꃫ 0.9997 0.753 11 ⛩ꃑ♨ꂾ 0.9981 0.229 
4 ♨ꂼ 0.9994 5.180 12 ⛩薅 0.9992 0.006 
5 䒗⚋ꃫ 0.9991 0.148 13 姻♨ꃫ 0.9999 0.012 
6 ⛩ꃫ 0.9992 0.121 14 㼆✳歌薅 0.9993 0.010 
7 薅 0.9991 0.249 15 ꢂ✳歌薅 0.9991 0.006 
8 ⛩ꃑ姻⚋ꂾ 0.9965 0.048 16 龇✳歌薅 0.9991 0.001 

3.3 ꅾ㢕䚍㹊낉 
》 20 μL 叻ⲥㅷ很巊⸈Ⰶ 20 mL 곝瑟櫕务ⵖ㢊蔉捎碫絆ⴔゎꆀ⚹ 0.2 μg, ꬋ蔉捎碫絆ⴔゎꆀ⚹ 2 μ

g 涸叻ⲥ呋ず呋倰岁ⵖ㢊 6 ⚡䎂遤呋鵶絯鵳呋罌㻋⟉㐼油꬗獤涸ꅾ撑䚍崵㹁絕卓錛邍 3կ 

邍 3. ꅾ撑䚍絕卓 (n=6) 
No. ⻊ざ暟ぜ獦 RSD (%) No. ⻊ざ暟ぜ獦 RSD (%) 

1 ⚋ꂼ 4.07 9 ⛩ꃑ䒗♨ꂾ 8.47 

2 ⛩ꃑ⛩ꂾ 6.71 10 歌薅 5.24 

3 歌ꃫ 9.37 11 ⛩ꃑ♨ꂾ 8.89 

4 ♨ꂼ 9.16 12 ⛩薅 9.57 

5 䒗⚋ꃫ 9.60 13 姻♨ꃫ 5.99 

6 ⛩ꃫ 9.32 14 㼆✳歌薅 5.52 

7 薅 9.07 15 ꢂ✳歌薅 5.32 

8 ⛩ꃑ姻⚋ꂾ 9.01 16 龇✳歌薅 3.06 

3.4 呋ㅷ崵霚絕卓 
》羟撑ざ芘碫蚋⺫勞呋ㅷ䭽痦 2 鿈ⴔ䨾鶣倰岁鵳遤㢅锐♳纸唬崵կ呋ㅷ蒀靶㕃㥵㕃 3 䨾爙呋ㅷ

务劢唬ⴀ湡叻婎殆很⵫կ 

Conc. (μg)
0 20 40

Area

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6

乙醇
y = 67690.05x - 85111.59
R² = 0.9984775    R = 0.9992384

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

Conc. (μg)
0 20 40

Area

0.0e0

2.5e6

5.0e6

7.5e6

1.0e7

1.3e7

1.5e7

1.8e7 乙酸丁酯
y = 443930.6x - 720796.1
R² = 0.9942373    R = 0.9971145

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

Conc. (μg)
0 20 40

Area

0.0e0

2.0e6

4.0e6

6.0e6

8.0e6

1.0e7

1.2e7
正丁醇
y = 304701.6x - 108256.3
R² = 0.9997200    R = 0.9998600

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



 

175 

 

 
㕃 3. 撑ざ芘碫蚋⺫勞呋ㅷ TIC 靶㕃 

 

4絕雿 
劥俒⢪欽䀙峸 HS-20 NX 곝瑟鵳呋㐼絕ざ䀙峸 GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫撑ざ芘碫蚋⺫勞

务 16 猫婎殆很⵫涸㹁ꆀⴔ區倰岁կ㹊낉絕卓邍僈蔉捎碫絆ⴔ㖈 0.2 ~ 4μgծꬋ蔉捎碫絆ⴔ㖈 2~ 40μg 餘ꆀ
薴㔵ⰻ䒊用叻ⲥ刼絁ぐ絆ⴔ絁䚍Ⱒ禹葻㥩ぐ絆ⴔ湱Ⱒ禹侨㖲鴪ⵌ 0.996 ⟄♳կ16 猫婎殆很⵫涸唬ⴀꣳ
3 ⦔⥌㐾嫱㖈 0.001~5.18 μg/m2 薴㔵կ》叻ⲥ刼絁剒⡛崽䏞挿叻呋鵶絯鵳 6 妃䎂遤呋油꬗獤 RSD 㖲
㼭✵ 10%礵㺙䏞葻㥩կ霪倰岁皍⽀倰⤑腊㢿欽✵崵㹁撑ざ芘蚋⺫勞务 16 猫婎殆很⵫涸ゎꆀկ 

 

  

5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

0.0

0.5

1.0

1.5

2.0

(x100,000)
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蚋⺫勞梠孻⛩掬崵㹁 

곝瑟-孞湱蒀靶岁崵㹁㺂㐼碫蚋⺫勞⚥梠孻⛩掬婎殆ꆀ 
 

䶰 銳劥俒⢪欽 Nexis GC-2030 絕ざ HS-20 NX 곝瑟鵳呋㐼䒊用✫㺂㐼碫蚋⺫勞务梠孻⛩掬涸㹁ꆀⴔ區倰
岁䎇⢪欽 GCMS 鵳遤㹁䚍낉霆կ곫扪㼓岤㼘㐼呋ㅷ务エⰆ叻爙鄳ꆀ涸紱宐䭽鸑太 4209<蚋⺫勞梠孻⛩
掬崵㹁岁>务倰岁✳䲿》た♳纸ⴔ區կ絕卓邍僈㖈 0.4~20 μg/mL 涸崽䏞薴㔵ⰻ梠孻⛩掬叻ⲥ刼絁涸
絁䚍湱Ⱒ禹侨 R ⚹ 0.9994絁䚍Ⱒ禹葻㥩կ㼆撑ㅷ很巊ꅾ撑鵳呋 6 妃油꬗獤湱㼆叻ⲥ⨊䊵⚹ 2.84%կ㼆
㺂㐼碫蚋⺫勞呋ㅷ鵳遤⸈叻㔐佐㹊낉⸈叻䎂㖲㔐佐桧㖈 100.5%~104.8%⛓ꢂկ霪倰岁乼⡲皍⽀絕卓ⲥ
烁〳欽✵㺂㐼碫蚋⺫勞务梠孻⛩掬婎殆ꆀ涸崵㹁կ 
 
Ⱒꝶ霒孞湱蒀靶⟉  㺂㐼碫蚋⺫勞  梠孻⛩掬 
 

䪮助暵挿 
 ⿬罌 4209<蚋⺫勞梠孻⛩掬崵㹁岁>⢪欽 GC 鵳遤㹁ꆀⴔ區GCMS 㹁䚍낉霆կ 
 ⟄唾殆傞ꢂ絕ざ湡叻暟叻ⲥ餘靶㕃㼆梠孻⛩掬㹁䚍낉霆絕卓ⲥ烁կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
곝瑟荈⸓鵳呋㐼HS-20 NX 
孞湱蒀靶⟉Nexis GC-2030 
孞湱蒀靶餘靶翫欽⟉GCMS-QP2020 NX 

1.2 곝瑟ⴔ區勵⟝ 
䛎庛拝庛䏞60˫                             呋ㅷ崨騟庛䏞80˫ 
吗鳕絁庛䏞100˫                            呋ㅷ櫕䛎庛傞ꢂ40 min  
呋ㅷ櫕⸈⾓⾓⸂50 kPa                       鵳呋ꆀ1 mL 

1.3 GC ⴔ區勵⟝ 
蒀靶叙SH- 62430 m×0.25 mm ×1.4 µm 
叙庛玐䎸50˫(10 min)_30˫/min_200˫(7 min) 
鵳呋〡庛䏞200˫ 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱 10:1 
鵳呋ꆀ1 μL 
鲿孞宆孞 
蒀靶叙崨ꆀ1.5 mL/min 
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞 

唬崵㐼FID 
唬崵㐼庛䏞250˫ 
瑟孞崨ꆀ200 mL/min 
孲孞崨ꆀ32 mL/min 
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1.4 GCMS ⴔ區勵⟝ 
蒀靶叙SH-I-624Sil MS30 m×0.25 mm ×1.4 
µm 
叙庛玐䎸35˫(10 min)_30˫/min_220˫(1 min) 
鵳呋倰䒭ⴔ崨鵳呋ⴔ崨嫱 20:1 
鵳呋ꆀ1 mL 
鲿孞孹孞 
蒀靶叙崨ꆀ1 mL/min 

鲿孞䱽ⵖ倰䒭䛎絁鸟䏞 
猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞240˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭SCANm/z: 29-300 

 

2呋ㅷ⵸㢅椚 
곫扪㼓岤㼘㐼呋ㅷ务エⰆ叻爙鄳ꆀ涸宐㖈 37˫±1˫勵⟝♴䛎庛 1 㼭傞䖤ⵌ⣘霚ㅷ很巊》 5 mL

⣘霚ㅷ很巊✵ 20 mL 곝瑟櫕务⾓渷㺙㼓た♳纸ⴔ區կ 

 

3絕卓♸雭雿 
3.1 叻ⲥㅷ蒀靶㕃 

梠孻⛩掬㼆撑ㅷ很巊涸 GC-FID 蒀靶㕃錛㕃 1梠孻⛩掬⥌䜂錛邍 1կ 

 
    㕃 1. 梠孻⛩掬㼆撑ㅷ很巊涸 GC-FID 蒀靶㕃2.0 μg/mL 

邍 1. ⻊ざ暟⥌䜂邍 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 唾殆傞ꢂ (min) 

1 梠孻⛩掬 Ethylene Oxide 75-21-8 2.340 

梠孻⛩掬㼆撑ㅷ很巊 GCMS 蒀靶㕃錛㕃 2梠孻⛩掬唾殆傞ꢂㄤ暵䖄猌㶩⥌䜂錛邍 2կ 

 
㕃 2. 梠孻⛩掬㼆撑ㅷ很巊涸 GCMS 蒀靶㕃10 μg/mL 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 min

0

1000

2000

3000

4000uV
FID1 

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5

2.5

5.0

7.5
(x100,000)

1 

1 
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邍 2. GCMS 岁务梠孻⛩掬涸唾殆傞ꢂծ暵䖄猌㶩 

No. ⻊ざ暟ぜ獦 唾殆傞ꢂmin 暵䖄猌㶩m/z 

1 梠孻⛩掬 2.635 29ծ44ծ43 

3.2 ⴔ猌䏞崵霚 
蚋⺫勞务翸㼆薅✳歌ꃑ⛩✳ꃫꂾPET勞俱涸ⴔ鍒剣〳腊❡欰⛩ꄏ㔔姼梠孻⛩掬ㄤ⛩ꄏ剣〳腊ず傞

㶸㖈✵ず♧❡ㅷ务鵯⚙罏䚍餘湱⡃ծ割僒ⴔ猌䨾⟄罌㻋㸐⟌㖈蒀靶叙♳涸ⴔ猌䞔ⲃկ》 20 mL 곝瑟櫕
2 ⚡곫⯓ぐ⸈ 5 mL 紱宐欽䗎ꆀ岤㼘㐼エ》♧㹁⡤獤涸梠孻⛩掬叻ⲥ很巊ㄤ⛩ꄏ叻ⲥ很巊ⴔⵆ岤Ⰶぐ곝
瑟櫕务用⽰⾓渷㺙㼓ꂁ縨䧭梠孻⛩掬ㄤ⛩ꄏ崽䏞㖲⚹ 0.4 μg/mL ⿺ 20 μg/mL 涸幊ざ很巊鵳呋ⴔ區կ
ⴔ猌蒀靶㕃錛㕃 3 ㄤ㕃 4ⴔ猌䏞〳鴪ⵌ 2.481崽䏞㖲⚹ 0.4 μg/mLㄤ 2.687崽䏞㖲⚹ 20 μg/mL
〳⟄模Ⰼⴔ猌կ 

 
㕃 3. 梠孻⛩掬ㄤ⛩ꄏ崽䏞㖲⚹ 0.4 μg/mL 涸ⴔ猌㕃 (GC-FID) 

 
㕃 4. 梠孻⛩掬ㄤ⛩ꄏ崽䏞㖲⚹ 20 μg/mL 涸ⴔ猌㕃  (GC-FID) 

3.3 叻ⲥ刼絁ㄤ唬ⴀꣳ 
》 20 mL 곝瑟櫕 6 ⚡곫⯓ぐ⸈ 5 mL 紱宐欽䗎ꆀ岤㼘㐼エ》♧㹁⡤獤涸梠孻⛩掬叻ⲥ很巊ⴔⵆ岤

Ⰶぐ곝瑟櫕务用⽰⾓渷㺙㼓ꂁ縨䧭崽䏞⚹ 0.4ծ1.0ծ2.0ծ5.0ծ10 ㄤ 20 μg/mL 涸梠孻⛩掬禹⴩㼆撑ㅷ
很巊絑곝瑟鵳呋GC-FID ⴔ區կ⟄湡叻絆口崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁կず呋倰岁ꂁ
縨 0.2 μg/mL 㼆撑ㅷ很巊鵳呋ⴔ區⟄ 3 ⦔⥌㐾嫱雦皾梠孻⛩掬涸⟉㐼唬ⴀꣳ梠孻⛩掬叻ⲥ刼絁錛㕃
5叻ⲥ刼絁湱Ⱒ禹侨⟄⿺唬ⴀꣳ錛邍 3կ 

  
㕃 5. 梠孻⛩掬叻ⲥ刼絁 
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邍 3. 梠孻⛩掬絁䚍湱Ⱒ禹侨⿺⟉㐼唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R 唬ⴀꣳμg/mL 

1 梠孻⛩掬 0.9994 0.02 

3.4 ꅾ㢕䚍 
》 20 mL 곝瑟櫕 6 ⚡곫⯓ぐ⸈ 5 mL 紱宐欽䗎ꆀ岤㼘㐼エ》♧㹁⡤獤涸梠孻⛩掬叻ⲥ很巊ⴔⵆ岤

Ⰶぐ곝瑟櫕务⾓渷㺙㼓կⵖ㢊崽䏞⚹ 0.4 μg/mL 梠孻⛩掬㼆撑ㅷ很巊 6 口鵶絯崵㹁 6 妃罌㻋梠孻⛩
掬油꬗獤ꅾ撑䚍絕卓㥵邍 4կ 

邍 4. 梠孻⛩掬ꅾ撑䚍絕卓 

No. ⻊ざ暟ぜ獦 油꬗獤 1 油꬗獤 2 油꬗獤 3 油꬗獤 4 油꬗獤 5 油꬗獤 6 RSD% 

1 梠孻⛩掬 762 754 754 774 711 753 2.84 

3.5 㔐佐桧㹊낉 
》㺂㐼碫蚋⺫勞呋ㅷエⰆ叻爙鄳ꆀ涸梠孻⛩掬㼆撑ㅷ很巊(0.4 μg/mL)㖈 37˫±1˫勵⟝♴䛎庛 1

㼭傞䖤ⵌ⣘霚ㅷ很巊》 5 mL ⣘霚ㅷ很巊✵ 20 mL 곝瑟櫕务⾓渷㺙㼓䎂遤ⵖ呋 3 妃կ絑곝瑟鵳呋
GC-FID ⴔ區կ㔐佐桧絕卓錛邍 5կ 

邍 5. 㔐佐桧絕卓 

No. ⻊ざ暟ぜ獦 
㔐佐桧% 

䎂㖲㔐佐桧% 
RSD(%) 
n=3 1 2 3 

1 梠孻⛩掬 104.8 100.7 100.5 102 2.35 

3.6 呋ㅷ崵霚絕卓 
》羟䪠妃곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ䭽撑姿낢 2 鵳遤㢅锐♳纸ⴔ區կ呋ㅷ务劢唬ⴀ梠孻⛩掬崵霚呋

ㅷ蒀靶㕃錛㕃 6կ 

  
㕃 6. 곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ靶㕃 

 

3.7 孞湱蒀靶-餘靶ⴔ區 
梠孻⛩掬㼆撑ㅷ很巊 GCMS 蒀㕃錛㕃 2梠孻⛩掬唾殆傞ꢂㄤ暵䖄猌㶩瘝⥌䜂錛邍 2կ㖈㹊꣢呋ㅷ涸崵

㹁务㥵卓麁ⵌ呏研唾殆傞ꢂ䖎ꦼ㹁䚍烁㹁傞〳欽 GCMS 鵳遤㹁䚍낉霆կ 
3.7.1 GCMS 唬ⴀꣳ 

呏研 0.4 μg/mL 㼆撑ㅷ很巊 GCMS 侨研⟄ 3 ⦔⥌㐾嫱雦皾ⴀ梠孻⛩掬涸唬ⴀꣳ⚹ 0.01 μg/mLկ㼆
撑ㅷ很巊 GCMS 蒀靶㕃♸瑟涯呋ㅷ곫扪㼓岤㼘㐼呋ㅷ㼆嫱㕃錛㕃 7կ 
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㕃 7. 梠孻⛩掬㼆撑ㅷ0.4 μg/mL♸瑟涯呋ㅷ곫扪㼓岤㼘㐼呋ㅷ㼆嫱㕃 

3.7.2 呋ㅷ㹁䚍絕卓 
⢪欽 GCMS ⴔ區 3.6 㼭蒜务곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ䎇ꅷ欽唾殆傞ꢂ絕ざ NIST 靶䎽鵳遤㹁䚍ⴔ區

呋ㅷ务劢唬ⴀ梠孻⛩掬呋ㅷ GCMS 蒀靶㕃錛㕃 8կ 

 

㕃 8. 곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ GCMS 蒀靶㕃 

 

4絕雿 
劥俒⢪欽 Nexis GC-2030 絕ざ HS-20 NX 䒊用✫㺂㐼碫蚋⺫勞务婎殆梠孻⛩掬涸㹁ꆀⴔ區倰岁կ㹊낉絕

卓邍僈㖈 0.4~20 μg/mL 涸崽䏞薴㔵ⰻ梠孻⛩掬叻ⲥ刼絁絁䚍湱Ⱒ禹侨 R ⚹ 0.9994絁䚍Ⱒ禹葻㥩կ
》崽䏞⚹ 0.4 μg/mL 涸㼆撑ㅷ很巊鵶絯鵳呋 6 妃油꬗獤湱㼆叻ⲥ⨊䊵RSD%⚹ 2.84%礵㺙䏞葻㥩կ
⸈叻㔐佐㹊낉务⸈叻崽䏞⚹ 0.4 μg/mL 傞梠孻⛩掬㔐佐桧㖈 100.5%~104.8%⛓ꢂկ⿬撑 4209<蚋⺫勞
梠孻⛩掬崵㹁岁>ꅷ欽 GCMS 鵳遤낉霆㹊낉⟄唾殆傞ꢂ絕ざ NIST 靶䎽湱⡃䏞唬程㹁䚍낉霆唬崵絕
卓♸ GC 岁湱♧荝կ霪倰岁乼⡲皍⽀ծ絕卓ⲥ烁忘駈䎇⠏✵ 4209<蚋⺫勞梠孻⛩掬崵㹁岁>銳宠կ劥倰岁
〳欽✵崵㹁㺂㐼碫蚋⺫勞呋ㅷ务梠孻⛩掬婎殆ꆀկ 
  

1.66e4Q 29.00 (+)

EO_0.4ppm
预灌封样品
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S/N=141.2 

㼆撑ㅷ 
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곝瑟-GCMS 岁崵㹁㺂㐼碫蚋⺫勞⚥梠孻⛩掬婎殆ꆀ 
 

䶰 銳劥俒ꅷ欽䀙峸 HS-20 NX 곝瑟鵳呋㐼絕ざ GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫㺂㐼碫蚋⺫勞务梠
孻⛩掬㹁ꆀⴔ區倰岁կ곫扪㼓岤㼘㐼呋ㅷ务エⰆ叻爙鄳ꆀ涸紱宐㖈♧㹁勵⟝♴䲿》梠孻⛩掬た♳纸ⴔ
區㹊낉絕卓邍僈㖈 0.2~20 μg/mL 崽䏞薴㔵ⰻ梠孻⛩掬絁䚍湱Ⱒ禹侨 R ⚹ 0.9999絁䚍Ⱒ禹葻㥩կ
》崽䏞⚹ 0.2 μg/mL 涸梠孻⛩掬㼆撑ㅷ很巊鵶絯鵳呋 6 妃湡叻暟油꬗獤 RSD ⚹ 3.5%礵㺙䏞葻㥩կ⸈
叻㔐佐㹊낉务3 ⚡⸈叻宐䎂㔐佐桧ⴔ䋒㖈 76.1%~92.9%⛓ꢂ㼆䎾 RSDn=3㖲㼭✵ 4.5%կ劥倰岁乼
⡲皍⽀絕卓ⲥ烁〳欽✵㺂㐼碫蚋⺫勞务梠孻⛩掬婎殆ꆀ涸崵㹁կ 
 
Ⱒꝶ霒孞湱蒀靶餘靶翫欽⟉  곝瑟鵳呋  㺂㐼碫蚋⺫勞  梠孻⛩掬 
 

䪮助暵挿 
 霪倰岁⾝併䏞넞忘駈䎇⠏✵ 4209<蚋⺫勞梠孻⛩掬崵㹁岁>涸銳宠կ 
 ♸ 4209<蚋⺫勞梠孻⛩掬崵㹁岁>务 GC 岁湱嫱鳅霪倰岁䫒䎁䪓腊⸂䔂絕卓ⲥ烁կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
HS-20 NX 곝瑟荈⸓鵳呋㐼 
GCMS-QP2020 NX 孞餘翫欽⟉ 

1.2 곝瑟ⴔ區勵⟝ 
䛎庛拝庛䏞60˫ 
呋ㅷ崨騟庛䏞80˫ 
吗鳕絁庛䏞100˫ 

呋ㅷ櫕䛎庛傞ꢂ40 min  
呋ㅷ櫕⸈⾓⾓⸂50 kPa 
鵳呋ꆀ1 mL 

1.3 GCMS ⴔ區勵⟝ 
蒀靶叙SH-I-624Sil MS30 m×0.25 mm ×1.4 µm 
叙庛玐䎸35˫(10 min)_30˫/min_220˫ (2 min) 
鵳呋倰䒭ⴔ崨鵳呋 
ⴔ崨嫱20:1 
鲿孞孹孞 
鲿孞䱽ⵖ倰䒭䛎絁鸟䏞 
蒀靶叙崨ꆀ1 mL/min 

猌㶩⻊倰䒭EI 
猌㶩彂庛䏞230˫ 
蒀靶餘靶䱹〡庛䏞240˫ 
唬崵㐼歏⾓靈靕歏⾓+0.1 kV 
ꅷ꧋垷䒭SCAN䪊䲽薴㔵29-300 m/z 

 

2呋ㅷ⵸㢅椚 
곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ务エⰆ叻爙鄳ꆀ涸紱宐㖈 37˫±1˫勵⟝♴䛎庛 1 㼭傞䖤ⵌ⣘霚ㅷ很巊

》 5 mL ⣘霚ㅷ很巊✵ 20 mL 곝瑟櫕务用ⵠ⾓渷㺙㼓た♳纸ⴔ區կ 
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3絕卓♸雭雿 
3.1 叻ⲥㅷ靶㕃 

梠孻⛩掬㼆撑ㅷ靶㕃ㄤ⻊ざ暟⥌䜂ⴔⵆ錛㕃 1 ㄤ邍 1կ 

 
㕃 1. 梠孻⛩掬 GCMS 靶㕃10 μg/mL 

邍 1. 梠孻⛩掬⥌䜂 

No. ⻊ざ暟ぜ獦 薉俒ぜ獦 CAS 尼 
唾殆傞ꢂ 

(min) 

㹁ꆀ猌㶩 

m/z 

⿬罌猌㶩 

m/z 

1 梠孻⛩掬 Ethylene Oxide 75-21-8 2.635 29 44ծ 43 

3.2 ⴔ猌䏞罌㻋 
蚋⺫勞务翸㼆薅✳歌ꃑ⛩✳ꃫꂾPET勞俱涸ⴔ鍒剣〳腊❡欰⛩ꄏ㔔姼梠孻⛩掬ㄤ⛩ꄏ剣〳腊ず傞

㶸㖈✵ず♧❡ㅷ务䎇⚂⚙⻊ざ暟剣湱⡃涸䚍餘⿺餘靶㕃蚋Ⱙ錞㹁⚙⻊ざ暟꨽模Ⰼⴔ猌կ㖈鸑太倰岁♲勵
⟝♴梠孻⛩掬ㄤ⛩ꄏⴔ猌䞔ⲃ錛㕃 2ⴔ猌䏞⚹ 1.847〳㹊梡模Ⰼⴔ猌կ 

 
㕃 2. 梠孻⛩掬ㄤ⛩ꄏⴔ猌㕃10 μg/mL 

3.3 叻ⲥ刼絁♸唬ⴀꣳ 
》 20 mL 곝瑟櫕 6 ⚡곫⯓ぐ⸈ 5 mL 紱宐エ》♧㹁⡤獤涸梠孻⛩掬叻ⲥ很巊ⴔⵆ岤Ⰶぐ곝瑟櫕务

⾓渷㺙㼓ꂁ縨崽䏞⚹ 0.2ծ0.4ծ1.0ծ2.0ծ4.0ծ10 ㄤ 20 μg/mL 涸㼆撑ㅷ很巊곝瑟鵳呋 GCMS ⴔ區կ
⟄湡叻絆崽䏞⚹埇㗂叻油꬗獤⚹紷㗂叻絚ⵖ叻ⲥ刼絁梠孻⛩掬叻ⲥ刼絁錛㕃 3կ呏研 0.2 μg/mL 㼆撑
ㅷ很巊侨研⟄ 3 ⦔⥌㐾嫱雦皾梠孻⛩掬涸⟉㐼唬ⴀꣳ梠孻⛩掬0.2 μg/mL餘ꆀ蒀靶㕃錛㕃 4叻ⲥ
刼絁湱Ⱒ禹侨⟄⿺唬ⴀꣳ錛邍 2կ 
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1 

⛩ꄏ 梠孻⛩掬 
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㕃 3. 梠孻⛩掬叻ⲥ刼絁 
㕃 4. 梠孻⛩掬㼆撑ㅷ0.2 μg/mL♸瑟涯呋ㅷ곫扪㼓

岤㼘㐼絆ざ⟝㼆撑㕃 
邍 2. 梠孻⛩掬湱Ⱒ禹侨⿺唬ⴀꣳ 

No. ⻊ざ暟ぜ獦 湱Ⱒ禹侨 R 唬ⴀꣳμg/mL 

1 梠孻⛩掬 0.9999 0.01 

3.4 ꅾ㢕䚍崵霚 
ⵖ㢊崽䏞⚹ 0.2 μg/mL 梠孻⛩掬㼆撑ㅷ很巊 6 口鵶絯鵳呋 6 妃罌㻋油꬗獤ꅾ撑䚍絕卓㥵邍 3կ 

邍 3. 油꬗獤ꅾ撑䚍絕卓 

No. ⻊ざ暟ぜ獦 油꬗獤 1 油꬗獤 2 油꬗獤 3 油꬗獤 4 油꬗獤 5 油꬗獤 6 RSD% 

1 梠孻⛩掬 21155 21209 21156 21040 22860 22246 3.50 

3.5 㔐佐桧崵霚 
》湡叻暟瑟涯涸곫扪㼓岤㼘㐼絆ざ⟝呋ㅷエⰆ叻爙鄳ꆀ涸梠孻⛩掬㼆撑ㅷ很巊鵳遤⸈叻㹊낉⸈叻

崽䏞ⴔⵆ⚹ 0.2ծ2.0 ㄤ 10μg/mL湱ず崽䏞⸈叻呋ㅷ䎂遤ⵖ呋 3 妃⣜妃ⴔ區կ⸈叻呋ㅷ靶㕃錛㕃 5㔐
佐桧絕卓⿺㼆䎾 RSDn=3錛邍 4կ 

 
㕃 5. ⸈叻梠孻⛩掬涸呋ㅷ靶㕃2.0 μg/mL 

邍 4. 梠孻⛩掬⸈叻㔐佐桧絕卓 

No. 
⻊ざ暟 

ぜ獦 
⸈叻崽䏞 

μg/mL 

㔐佐桧% 䎂㖲㔐佐桧
% 

RSD(%) 
(n=3) 1 2 3 

1 梠孻⛩掬 

0.2 92.9 90.7 85.4 89.7 4.30 

2.0 81.1 79.5 76.1 78.9 3.22 

10 81.3 78.1 76.3 78.6 3.23 

 

Conc. (μg/mL)
0 5 10 15 20

Area

0.0e0

5.0e5

1.0e6

1.5e6

2.0e6

2.5e6 Ethylene oxide
y = 120918.4x + 1701.207
R² = 0.9999    R = 0.9999

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

4.84e3Q 29.00 (+)

EO_空白样品
EO_0.2ppm

2.4 2.6 2.8
10.18

%

100.00

2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

2.25
(x100,000)
TIC (1.00)

S/N=68.2 

㼆撑ㅷ 
瑟涯呋ㅷ 



 

184 

 

3.6 呋ㅷ崵霚絕卓 
》羟䪠妃곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ䭽撑♳鶣㢅锐鵂玐鵳遤呋ㅷⵖ㢊た♳纸ⴔ區կ呋ㅷ务劢唬ⴀ梠孻⛩

掬呋ㅷ靶㕃錛㕃 6կ 

 
㕃 6. 곫扪㼓岤㼘㐼絆ざ⟝呋ㅷ靶㕃 

 

4絕雿 
劥俒⢪欽䀙峸 HS-20 NX 곝瑟鵳呋㐼絕ざ GCMS-QP2020 NX 孞餘翫欽⟉䒊用✫㺂㐼碫蚋⺫勞务梠孻

⛩掬婎殆ꆀ涸㹁ꆀⴔ區倰岁կ㹊낉絕卓邍僈㖈 0.2~20 μg/mL 崽䏞薴㔵ⰻ梠孻⛩掬絁䚍湱Ⱒ禹侨 R ⚹
0.9999絁䚍Ⱒ禹葻㥩կ》崽䏞⚹ 0.2 μg/mL 涸梠孻⛩掬㼆撑ㅷ很巊鵶絯鵳呋 6 妃湡叻暟油꬗獤 RSD ⚹
3.5%礵㺙䏞葻㥩կ⸈叻㔐佐㹊낉务3 ⚡⸈叻宐䎂㔐佐桧ⴔ䋒㖈 76.1%~92.9%⛓ꢂ㼆䎾 RSDn=3㖲
㼭✵ 4.5%կ霪倰岁乼⡲皍⽀ծ絕卓ⲥ烁忘駈䎇⠏✵ 4209<蚋⺫勞梠孻⛩掬崵㹁岁>銳宠劥倰岁〳欽✵崵
㹁㺂㐼碫蚋⺫勞呋ㅷ务梠孻⛩掬婎殆ꆀկ 
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蚋⺫勞⯋稇勇餘崵㹁 

ICP-MS 岁崵㹁蚋⺫勞涸⯋稇勇餘嵵ⴀꆀ 
 

䶰 銳劥俒⿬罌շ务㕂蚋Ⱙո鸑太 4214<蚋⺫勞⯋稇勇餘崵㹁岁>⢪欽䀙峸歏䠭羒ざ瘝猌㶩⡤餘靶⟉ ICPMS-
2030 禹⴩㼆㝕俱碫⿺䔀䚍碫ծ梯槴碫蚋ㅷ⺫鄳㺂㐼⿺絆⟝鵳遤✫⯋稇勇餘嵵ⴀꆀ涸崵㹁կ霪倰岁乼⡲皍⽀
ⲥ烁䏞넞腊㢿猰㷖剣佪涸㼆蚋⺫勞⯋稇勇餘嵵ⴀꆀ崵㹁饰ⵌ䭷㼋⡲欽կ 
 

Ⱒꝶ霒ICPMS-2030 禹⴩    蚋⺫勞   嵵ⴀꆀ   䭷㼋⡲欽 
 

䪮助暵挿 
 呋ㅷ湬䱹嵵䲿た崵呋⵸㢅锐乼⡲皍⽀倰⤑蒜紨卿䊨ㄤ傞ꢂ䧭劥կ 
 霪倰岁〳⟄ず傞崵㹁割ず蚋⺫勞务㢴猫⯋稇勇餘嵵ⴀꆀ⚂唬ⴀꣳ⡛կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

ICPMS-2030 禹⴩歏䠭羒ざ瘝猌㶩餘靶⟉ 

1.2 ⴔ區勵⟝ 
ICPMS-2030 禹⴩ⴔ區勵⟝錛邍 1կ 

邍 1. ICPMS-2030 ⴔ區勵⟝ 

⿬   侨 ⿬侨霃㹁 ⿬   侨 ⿬侨霃㹁 

넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

鳇⸔孞崨鸟 1.10 L/min 鲿孞崨鸟 0.70 L/min 

挣盗碫㘗 Mini 挣盗 ꨺⻊㐼 ず䗱꨺⻊㐼 

꨺⻊㹔 偒崨꨺㹔 ꨺⻊㹔庛䏞 5˫ 

ꅷ呋帿䏞 5.0 mm 넞곸곸桧 27.12 MHz 

焥中孞⡤ He 焥中孞崨鸟 6 mL/min 

寑歏⾓ -21 V 腊ꆀ鵂応㐼歏⾓ 7.0 V 

1.3 㹊낉㹔㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓㖲⢪欽鲜ꃑ很巊1+1嵵岙24㼭傞た欽⿡猌㶩宐Ȿ峤䎁醋㢊欽㹊낉欽ꃲꃑ⚹⠏紩

紱㹊낉欽宐⚹⿡猌㶩宐կ 
㢴⯋稇叻ⲥ很巊100 μg/mLկ 

1.4 呋ㅷ⵸㢅椚 
》岤㼘⵫欽㝕俱㺂㐼⿺絆⟝縨✵梯槴㺂㐼务䭽餘ꆀ 0.2 g/mL 涸嫱⢾⸈宐䮷䶔峤嶷䒙⿡宐ꅾ

撑乼⡲⚙妃կ搬た⸈ず⡤獤宐㺙꡻縨넞⾓襒导抣蝒㐼务㖈 121 ˫±2 ˫♴嵵䲿 0.5 h》ⴀ佞ⲇ荛㹔
庛㼜霚呋♸巊⡤ⴔ猌⡲⚹⣘霚巊կ〥》ず䪠宐割⸈霚呋ず岁乼⡲⡲⚹瑟涯巊կ 
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》 2 佅 60mL 梯槴碫㺂㐼㼜⣘霚ㅷ幡峤䎁ⲙ䎇欽 4 %ꃲꃑ很巊扪鄳荛忘〡㺂ꆀ涸 90%欽䟘䚍勞
俱渷⡞〡鿈կ98˫±1˫襒撞 2 㼭傞կⲇ⽲た》ⴀ很巊⽰⚹⣘霚巊կ♳纸崵霚傞欽 0.45 μm 䗎㶰応芘鵂
応կず岁ⵖ㢊瑟涯巊կ 

 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁ㄤ唬ⴀꣳ 

ꂁⵖ➝餘⚹ 4% ꃲꃑ涸ꛨծꜤծꞑծ꜍ծꝩծꜴծ灹ծꜥծꝙծ꛻ծꞕծꛙծ꜃ 0 µg/L~10 µg/L 幊
ざ叻ⲥ很巊✵ 25mL 㺂ꆀ櫕务ꂁⵖ崽䏞㥵邍 2 䨾爙կⰻ叻⯋稇⚹㥵邍䨾爙ꂁ縨崽䏞鿪⚹ 100 µg/Lկ崵
㹁 7 口瑟涯呋ㅷ很巊⟄鵶絯崵㹁瑟涯很巊ㆇ䎾⧩涸 3 ⦔叻ⲥ⨊䊵3SD䨾㼆䎾涸䖉崵⯋稇崽䏞⡲⚹唬
ⴀꣳ⟄鵶絯崵㹁瑟涯很巊ㆇ䎾⧩涸 10 ⦔叻ⲥ⨊䊵10SD䨾㼆䎾涸䖉崵⯋稇崽䏞⡲⚹㹁ꆀꣳկ 

邍 2. 叻ⲥ很巊崽䏞 

⯋稇 ⰻ叻 
叻ⲥ刼絁崽䏞(µg/L) 

Blank STD3 STD4 STD5 STD6 STD7 STD8 
27Al 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
75As 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 

137Ba 159Tb 0 0.50 1.00 2.00 5.00 10.0 20.0 
111Cd 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 
59Co 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
52Cr 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
63Cu 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 
95Mo 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 
60Ni 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 

208Pb 175Lu 0 0.50 1.00 2.00 5.00 10.0 20.0 
121Sb 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 
118Sn 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 

51V 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 
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r=0.99998 r=0.99992 r=0.99996 
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㕃 1.  ⴔ區⯋稇叻ⲥ刼絁 
邍 3. 倰岁唬ⴀꣳ⿺㹁ꆀꣳ 

⯋稇 ⰻ叻⯋稇 
倰岁唬ⴀꣳ 
μg/L 

倰岁㹁ꆀꣳ 
μg /L 

27Al 45Sc 0.5 1.4 
75As 89Y 0.004 0.01 

137Ba 159Tb 0.006 0.02 
111Cd 103Rh 0.002 0.005 
59Co 45Sc 0.003 0.001 
52Cr 45Sc 0.03 0.1 
63Cu 89Y 0.07 0.2 
95Mo 89Y 0.06 0.2 
60Ni 89Y 0.01 0.04 

208Pb 175Lu 0.004 0.01 
121Sb 103Rh 0.005 0.02 
118Sn 103Rh 0.03 0.07 

51V 89Y 0.002 0.007 

2.2 呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 
呋ㅷ䭽撑⵸㢅锐玐䎸㢅锐た⢪欽ⰻ叻岁㖈絁ⰻ叻崵㹁崵㹁絕卓錛邍4ծ邍5䎂遤呋ㅷ⸈Ⰶ涸叻巊

鵳遤崵霚䨾䖤涸呋ㅷ⸈叻㔐佐桧⚹80.3%~115.0%կ 
邍 4. 㝕俱碫呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 

⯋稇 ⰻ叻 
呋ㅷⴔ區絕卓 

μg/L 
⸈叻ꆀ 
(μg/L) 

⸈叻た絕卓 
μg/L 

⸈叻㔐佐桧 
% 

RSD 
n=3% 

27Al 45Sc 1.91 4.00 5.12 80.3 4.52 
75As 89Y N.D. 4.00 3.66 91.5 0.99 
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137Ba 159Tb 4.47 4.00 7.88 85.3 1.47 
111Cd 103Rh 0.038 4.00 4.20 104.1 2.62 
59Co 45Sc N.D. 4.00 3.70 92.5 1.55 
52Cr 45Sc 0.013 4.00 3.54 88.2 2.70 
63Cu 89Y 2.05 4.00 6.42 109.3 4.86 
95Mo 89Y N.D. 4.00 4.20 105.0 4.03 
60Ni 89Y 0.49 4.00 4.04 88.8 4.11 

208Pb 175Lu 0.52 4.00 4.31 94.8 1.61 
121Sb 103Rh N.D. 4.00 4.19 104.8 2.24 
118Sn 103Rh N.D. 4.00 3.60 90.0 3.27 

51V 89Y N.D. 4.00 4.16 104.0 4.97 

邍 5. 梯槴碫呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 

⯋稇 ⰻ叻 
呋ㅷⴔ區絕卓 

μg/L 
⸈叻ꆀ 
(μg/L 

⸈叻た絕卓 
μg/L 

⸈叻㔐佐桧 
% 

RSD 
n=3% 

27Al 45Sc 7.31 4.00 11.6 107.3 3.84 
75As 89Y 2.12 4.00 6.72 115.0 0.50 

137Ba 159Tb N.D. 4.00 3.70 92.5 2.07 
111Cd 103Rh N.D. 4.00 4.07 101.8 0.73 
59Co 45Sc N.D. 4.00 4.23 105.8 2.85 
52Cr 45Sc N.D. 4.00 3.95 98.8 2.88 
63Cu 89Y 3.88 4.00 8.31 110.8 2.52 
95Mo 89Y 0.054 4.00 4.31 106.4 1.47 
60Ni 89Y 4.08 4.00 8.17 102.2 2.71 

208Pb 175Lu 3.68 4.00 7.92 106.0 0.59 
121Sb 103Rh N.D. 4.00 3.61 90.3 3.10 
118Sn 103Rh N.D. 4.00 3.22 80.5 2.48 

51V 89Y N.D. 4.00 3.83 95.8 1.80 

岤N.D.邍爙劢唬ⴀկ 
 

3絕雿 
⿬罌շ务㕂蚋Ⱙո4214<蚋⺫勞⯋稇勇餘崵㹁岁>⢪欽䀙峸ICPMS-2030禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉

㼆㝕俱碫⿺䔀䚍碫ծ梯槴碫涸蚋⺫勞务涸勇餘⯋稇嵵ⴀꆀꛨծꜤծꞑծ꜍ծꝩծꜴծ灹ծꜥծꝙծ꛻ծꞕծ
ꛙ鵳遤崵㹁կ㹊낉絕卓邍僈霪倰岁⾝併䏞넞ⲥ烁䏞㥩絁䚍湱Ⱒ禹侨r>0.99969㔐佐桧㖈80.3 %~115.0 %
RSD<5.0 (n=3)腊㢿猰㷖剣佪涸㼆蚋⺫勞⯋稇勇餘䚪ꆀ⣘霚巊崵㹁饰ⵌ䭷㼋⡲欽կ 
 

  



 

189 

 

ICP-MS 岁崵㹁蚋⺫勞涸⯋稇勇餘䚪ꆀ 
 

䶰 銳蚋ㅷ⺫鄳㺂㐼⿺絆⟝㖈欰❡⸈䊨涸鵂玐务㔔⾲勞俱䒸Ⰶծ䊨蒌婎殆涸剣㹲⯋稇勇餘〳腊䕧ㆇ蚋ㅷ餘
ꆀㄤ㸝Ⰼ㔔姼㼆Ⱖ鵳遤䱽ⵖ僽ꬋ䌢剣䗳銳涸կ⿬罌շ务㕂蚋Ⱙո4214<蚋⺫勞⯋稇勇餘崵㹁岁>⢪欽䀙峸
歏䠭羒ざ瘝猌㶩⡤餘靶⟉ ICPMS-2030 禹⴩㼆㝕俱碫ծゎ紺碫蚋ㅷ⺫鄳㺂㐼⿺絆⟝鵳遤✫⯋稇勇餘䚪ꆀ涸
崵㹁կ霪倰岁乼⡲皍⽀ⲥ烁䏞넞腊㢿猰㷖剣佪涸㼆蚋⺫勞⯋稇勇餘䚪ꆀ崵㹁饰ⵌ䭷㼋⡲欽կ 
 

Ⱒꝶ霒ICPMS-2030 禹⴩    蚋ㅷ⺫鄳㺂㐼   ⯋稇勇餘 
 

䪮助暵挿 
 ⴔⵆ䒊用✫㝕俱碫ㄤゎ紺碫蚋⺫勞⯋稇勇餘涸ⴔ區倰岁կ 
 ICP-MS崵霚倰岁唬ⴀꣳ⡛〳䖎㥩涸忘駈蚋⺫勞⯋稇勇餘涸崵霚꨽宠կ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

ICPMS-2030 禹⴩歏䠭羒ざ瘝猌㶩餘靶⟉ 

1.2 ⴔ區勵⟝ 
ICPMS-2030 禹⴩ⴔ區勵⟝錛邍 1կ 

邍 1. ICPMS-2030 ⴔ區勵⟝ 

⿬   侨 ⿬侨霃㹁 ⿬   侨 ⿬侨霃㹁 

넞곸⸆桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

鳇⸔孞崨鸟 1.10 L/min 鲿孞崨鸟 0.70 L/min 

挣盗碫㘗 Mini 挣盗 ꨺⻊㐼 ず䗱꨺⻊㐼 

꨺⻊㹔 偒崨꨺㹔 ꨺⻊㹔庛䏞 5˫ 

ꅷ呋帿䏞 5.0 mm 넞곸곸桧 27.12 MHz 

焥中孞⡤ He 焥中孞崨鸟 6 mL/min 

寑歏⾓ -21 V 腊ꆀ鵂応㐼歏⾓ 7.0 V 

1.3 㹊낉㹔㐼渓⿺霚⵫ 
㹊낉䨾欽㐼渓㖲⢪欽鲜ꃑ很巊1+1嵵岙24㼭傞た欽⿡猌㶩宐Ȿ峤䎁醋㢊欽㹊낉欽鲜ꃑ⚹⠏紩

紱㹊낉欽宐⚹⿡猌㶩宐կ 
㢴⯋稇叻ⲥ很巊100 μg/mLկ 

1.4 呋ㅷ⵸㢅椚 
㼜㝕俱碫ㄤゎ紺碫⣘霚ㅷⶨ烱荛 2 mm×2 mm 㣐㼭䊩〸礵㺙獦ꆀ荛 0.2 g縨✵䗎岚嶊鍒緵务⸈

Ⰶ 6 mL 鲜ꃑㄤ 2 mL 30 %涸鵂孻⻊孲կⰦ务㝕俱碫涸⣘霚ㅷ縨✵䗎岚嶊鍒緵偒稒꫽縨鵂㢹ゎ紺碫涸
⣘霚ㅷ縨✵䗎岚嶊鍒緵偒稒㖈 100 ˫勵⟝♴곫嶊鍒 1 㼭傞կ搬た㼜⚙碫⣘霚ㅷ䭽撑邍 2 涸⼮庛玐䎸鵳
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遤嶊鍒կ嶊鍒模Ⰼた㼜嶊鍒巊饮ꃑ荛紨 1 mLկ欽 2%鲜ꃑ鲮獴荛 25 mL 㺂ꆀ櫕务㹁㺂荛ⵠ䏞䶔⺣կ
欽 0.45 μm 䗎㶰応芘鵂応た鵳遤崵霚կず岁ⵖ㢊瑟涯很巊կ 

邍 2. 䗎岚嶊鍒玐䎸 

姿낢 䱽ⵖ庛䏞(˫) ⼮庛傞ꢂ(min) 䛎庛傞ꢂ(min) 

1 80 15 15 

2 120 10 10 

3 150 8 5 

4 190 10 30 

 

2絕卓♸雭雿 
2.1 叻ⲥ刼絁ㄤ唬ⴀꣳ 

⟄ 2% HNO3 ⚹➝餘ꂁⵖꛨծꜤծꞑծ꜍ծꝩծꜴծ灹ծꜥծꝙծ꛻ծꞕծꛙծ꜃ 0 µg/L~20 µg/L 幊
ざ叻ⲥ很巊✵ 25mL 㺂ꆀ櫕务崽䏞㥵邍 3 䨾爙կⰻ叻⯋稇⚹㥵邍䨾爙ꂁⵖ崽䏞⚹ 200 µg/Lկ 

鵶絯崵㹁 7 妃瑟涯呋ㅷ雦皾叻ⲥ⨊䊵⟄ 3 ⦔叻ⲥ⨊䊵㼆䎾崽䏞雦皾唬ⴀꣳ⟄ 10 ⦔叻ⲥ⨊䊵㼆
䎾崽䏞雦皾㹁ꆀꣳ䭽撑呋ㅷ獦呋ꆀ 0.2 g㹁㺂⡤獤 25 mL雦皾䖤ⵌ霪倰岁涸唬ⴀꣳㄤ㹁ꆀꣳկ絕卓㥵
邍 4 䨾爙կ 

邍 3. 叻ⲥ很巊崽䏞⿺ⴔ區餘ꆀ侨 

⯋稇 ⰻ叻 
叻ⲥ刼絁崽䏞(µg/L)  

STD1 STD2 STD3 STD4 STD5 STD6 STD7 
27Al 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
75As 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 

137Ba 159Tb 0 0.50 1.00 2.00 5.00 10.0 20.0 
111Cd 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 
59Co 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
52Cr 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
63Cu 45Sc 0 0.50 1.00 2.00 5.00 10.0 20.0 
95Mo 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 
60Ni 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 

208Pb 175Lu 0 0.50 1.00 2.00 5.00 10.0 20.0 
121Sb 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 
118Sn 103Rh 0 0.50 1.00 2.00 5.00 10.0 20.0 

51V 89Y 0 0.50 1.00 2.00 5.00 10.0 20.0 
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㕃 1. ⴔ區⯋稇叻ⲥ刼絁 
邍 4. 倰岁唬ⴀꣳ⿺㹁ꆀꣳ 

⯋稇 ⰻ叻⯋稇 
倰岁唬ⴀꣳ 
μg/kg 

倰岁㹁ꆀꣳ 
μg /kg 

27Al 45Sc 69.9 233 
75As 89Y 0.8 2.7 

137Ba 103Rh 1.6 5.4 
111Cd 103Rh 0.4 1.4 
59Co 45Sc 0.5 1.5 
52Cr 45Sc 1.3 4.3 
63Cu 45Sc 3.4 11.4 
95Mo 89Y 4.5 14.9 
60Ni 89Y 1.6 5.3 

208Pb 175Lu 1.3 4.3 

0 10 20
浓浓 (ug/L)

0

5

10
Al 27 (DBG)

0 10 20
浓浓 (ug/L)

0

5

10

As 75 (DBG)

0 10 20
浓浓 (ug/L)

0.0

2.5

5.0

7.5 Ba 137 (DBG)

0 10 20
浓浓 (ug/L)

0

5

10

Cd 111 (DBG)

0 10 20
浓浓 (ug/L)

0

50

100

150 Co 59 (DBG)

0 10 20
浓浓 (ug/L)

0

25

50

75 Cr 52 (DBG)

0 10 20
浓浓 (ug/L)

0

50

100

Cu 63 (DBG)

0 10 20
浓浓 (ug/L)

0

25

50

75

Mo 95 (DBG)

0 10 20
浓浓 (ug/L)

0

10

20

30

40 Ni 60 (DBG)

0 10 20
浓浓 (ug/L)

0

50

100

150 Pb 208 (DBG)

0 10 20
浓浓 (ug/L)

0

10

20

Sb 121 (DBG)

0 10 20
浓浓 (ug/L)

0

5

10

15

20 Sn 118 (DBG)

0 10 20
浓浓 (ug/L)

0

25

50 V 51 (DBG)

r=0.99987 r=1.00000 r=0.99999 

r=1.00000 r=0.99996 r=0.99996 

r=0.99994 r=0.99992 r=0.99987 

r=0.99990 r=0.99999 r=0.99981 

r=0.99997 
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121Sb 103Rh 0.8 2.6 
118Sn 103Rh 6.1 18.4 

51V 175Lu 0.3 1.0 

2.2 呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 
呋ㅷ䭽撑⵸㢅锐玐䎸㢅锐た⢪欽ⰻ叻岁崵㹁崵㹁絕卓錛邍5ծ邍6䎂遤呋ㅷ⸈Ⰶ♧㹁崽䏞涸叻巊鵳

遤崵霚䨾䖤涸呋ㅷ⸈叻㔐佐桧⚹84.8%~112.2%կ 
邍 5. 㝕俱碫呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 

⯋稇 ⰻ叻 
ⴔ區絕卓 

μg/kg 
⸈叻ꆀ 

μg/kg 
⸈叻た絕卓 
μg/kg 

⸈叻㔐佐桧 
% 

RSD 
n=3% 

27Al 45Sc 321 500 745 84.8 4.05 
75As 89Y 10.4 500 441 86.2 2.55 

137Ba 159Tb 436 500 928 98.2 3.26 
111Cd 103Rh 17.3 500 465 89.6 0.07 
59Co 45Sc 16.0 500 539 104.6 1.97 
52Cr 45Sc 54.1 500 57 103.4 2.56 
63Cu 45Sc 113 500 562 89.9 2.94 
95Mo 89Y 28.0 500 536 101.7 0.47 
60Ni 89Y 9.1 500 521 102.4 2.74 

208Pb 175Lu 639 500 1148 101.8 0.99 
121Sb 103Rh 10.7 500 496 97.1 3.86 
118Sn 103Rh 94.5 500 570 95.1 1.47 

51V 89Y 7.9 500 524 103.2 1.93 

邍 6. ゎ紺碫呋ㅷ崵㹁絕卓⿺⸈叻㔐佐桧 

⯋稇 ⰻ叻 
ⴔ區絕卓 

μg/kg 
⸈叻ꆀ 

μg/kg 
⸈叻た絕卓 
μg/kg 

⸈叻㔐佐桧 
% 

RSD 
n=3% 

27Al 45Sc 1374 500 1812 87.5 4.47 
75As 89Y 9.4 500 445 87.1 4.69 

137Ba 103Rh 456 500 952 99.2 2.69 
111Cd 103Rh 4.2 500 471 93.4 3.73 
59Co 45Sc 17.8 500 524 101.2 4.11 
52Cr 45Sc 117 500 631 102.9 3.48 
63Cu 45Sc 141 500 585 88.7 3.04 
95Mo 89Y 29.9 500 522 98.5 1.77 
60Ni 89Y 16.0 500 534 103.6 3.17 

208Pb 175Lu 90.8 500 591 100.2 2.34 
121Sb 103Rh 86.0 500 539 90.5 2.57 
118Sn 103Rh 660 500 1221 112.2 2.67 

51V 89Y 16.0 500 534 103.5 2.73 
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3絕雿 
⿬罌շ务㕂蚋Ⱙո4214<蚋⺫勞⯋稇勇餘崵㹁岁>⢪欽䀙峸ICPMS-2030禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉

㼆㝕俱碫⿺ゎ紺碫涸蚋⺫勞务涸勇餘⯋稇䚪ꆀꛨծꜤծꞑծ꜍ծꝩծꜴծ灹ծꜥծꝙծ꛻ծꞕծꛙ瘝⯋稇鵳
遤崵㹁կ㹊낉絕卓邍僈霪倰岁⾝併䏞넞ⲥ烁䏞㥩絁䚍湱Ⱒ禹侨r>0.99987㔐佐桧㖈84.8 %~112.2 %
RSD<5.0 (n=3)腊㢿猰㷖剣佪涸㼆蚋⺫勞⯋稇勇餘䚪ꆀ崵㹁饰ⵌ䭷㼋⡲欽կ 
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堩脸㺙㼓⟝邍꬗炊屘ꆀ崵㹁 

⩫用〽」䰃紤㢪⯕靶岁崵㹁堩脸㺙㼓⟝邍꬗炊屘ゎꆀ 
 

䶰 銳堩脸㺙㼓⟝꨽銳炊⻊㢅锐⟄㟞⸈嶹徾䚍⢪Ⱖ㖈餞㶸⿺鵘鳕鵂玐务Ⲹ㼱㔔种亭❡欰涸䗎磜⤑✵ⴔ
鄳ㄤ⾓㝱կ炊屘僽♧猫⢪欽䎛岌ծ䚍腊⠏葻涸堩脸㺙㼓⟝嶹徾⵫剒䌢欽涸僽✳歌㛇炊屘կ劥俒⢪欽 IRXross
鷳㼘岁崵㹁堩脸㺙㼓⟝邍꬗炊屘紤㢪靶㕃✳歌㛇炊屘㖈1260±10cm-1 Ⱘ剣僈儑涸暵䖄エ佐油ⵄ欽
暵䖄油吥姻油넞ㄤ崽䏞䒊用叻ⲥ刼絁㼆劢濼呋ㅷ鵳遤ゎꆀ崵㹁կ霪倰岁〳ⲥ烁㹁ꆀ㼆堩脸㺙㼓⟝邍꬗炊
屘ゎꆀ䱽ⵖ〳饰ⵌ䭷㼋⡲欽կ 
 

Ⱒꝶ霒紤㢪⯕靶⟉ 鷳㼘岁 㺙㼓⟝ ✳歌㛇炊屘  巊⡤寑  ゎꆀ 
  

䪮助暵挿 
 ⢪欽䒗⚋ꃫ䲿》堩脸㺙㼓⟝邍꬗炊屘襒䎁た⢪欽梠䊹掬很鍒叻ⲥ刼絁岁㹁ꆀ崵霚  
 ⢪欽紤㢪鷳㼘岁⿺巊⡤寑꣡⟝ⴔ區堩脸㺙㼓⟝邍꬗炊屘ゎꆀ崵霚絕卓ⲥ烁䏞넞 
  

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
⩫用〽」䰃紤㢪⯕靶⟉ IRXross、巊⡤寑꣡⟝ծ偒鲮襒封⟉կ 

 
⩫用〽」䰃紤㢪⯕靶⟉ IRXrossPN: 206-37000-58+巊⡤寑꣡⟝PNGS01140 

1.2 ⴔ區勵⟝  
岚 侨 薴 㔵 1400։1000  cm-1 
ⴔ   鳹   桧4  cm-1      
崵  霚 倰 䒭エ⯕䏞  
巊⡤寑⾩䏞0.2 mm 

䪊 䲽 妃 侨 20 
」 鶺 ⴅ 侨 Happ-Genzel 
巊⡤寑璬晙CaF2 
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1.3 ✳歌㛇炊屘紤㢪㕃靶 
》✳歌㛇炊屘 0.25 g 縨 25 mL 㺂ꆀ櫕务欽梠䊹掬很鍒䎇獺ꅺ荛ⵠ䏞䶔⺣⡲⚹㼆撑ㅷ䎇岤Ⰶ巊

⡤寑㼓〡կ⟄梠䊹掬⚹胜兞鵳遤䪊䲽㖈 1400-1000 cm-1 薴㔵ⰻ䪊䲽㼆撑ㅷ䖤ⵌ✳歌㛇炊屘紤㢪靶㕃կ 

 
㕃 1. ✳歌㛇炊屘紤㢪⯕靶㕃1400-1000 cm-1 薴㔵ⰻ 

1.4 呋ㅷⴔ區 
》㺙㼓堩脸⟝ 19 ⚡䚪邍꬗獤紨 200 cm2⸈Ⰶ 84 mL 涸䒗⚋ꃫ䭽撑邍꬗獤♸䒗⚋ꃫ⡤獤 2.5 

cm2/mL 嫱⢾⸈Ⰶ䒗⚋ꃫ嵵岙❀ⴔꛦ䮷䶔㼜很巊鲮獴荛㕐䏀掔櫕务堩脸㺙㼓⟝欽 20 mL 䒗⚋ꃫ虹
峤峤巊ざ䎇荛㕐䏀掔櫕务✵ 65 ˫宐嵮偒鲮襒䎁⸈梠䊹掬鷓ꆀ很鍒鲮獴荛 5mL ꆀ櫕务欽梠䊹掬
獺ꅺ荛ⵠ䏞䶔⺣⡲⚹⣘霚ㅷ很巊կず岁ⵖ㢊瑟涯很巊կ 

礵烁獦》割ず餘ꆀ涸✳歌㛇炊屘鵘⸓랭䏞 300~1000 mm2/s縨 25 mL 㺂ꆀ櫕务欽梠䊹掬很鍒䎇
獺ꅺ荛ⵠ䏞䶔⺣⡲⚹㼆撑ㅷ餞㢊巊կ礵㺙ꆀ》㼆撑ㅷ餞㢊巊鷓ꆀ欽梠䊹掬㹁ꆀ獺ꅺⵖ䧭嫦 1 mL ⴔⵆ
紨ゎ 0.3 mgծ0.5 mgծ1.0 mgծ2.0 mgծ4.0 mg ㄤ 10.0 mg 涸很巊⡲⚹㼆撑ㅷ很巊կ 

䭽撑鷳㼘岁崵㹁㼜㼆撑ㅷ很巊⿺⣘霚ㅷ很巊岤Ⰶ巊⡤寑㼓〡կ⟄梠䊹掬⚹胜兞鵳遤䪊䲽㖈
1400~1000 cm-1 薴㔵ⰻ䪊䲽㼆撑ㅷ很巊⿺⣘霚ㅷ很巊涸紤㢪⯕靶呏研吥姻油넞♸✳歌㛇炊屘崽䏞䒊用叻
ⲥ刼絁կ 

 
㕃 2. 割ず崽䏞✳歌㛇炊屘㹁ꆀ暵䖄油 

 

2崵霚絕卓 
2.1 ✳歌㛇炊屘吥ⲥ刼絁 
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㕃 3. ✳歌㛇炊屘叻ⲥ刼絁㕃 

✳歌㛇炊屘㖈 0~10 mg/mL 薴㔵ⰻ涸ㄤ吥姻油넞⨞吥ⲥ刼絁絁䚍葻㥩r=1.0000կ 

2.2 㺙㼓堩脸⟝邍꬗炊屘ゎꆀ崵霚絕卓 
邍 1. 㺙㼓堩脸⟝邍꬗炊屘崵霚絕卓 

崵㹁妃侨 ✳歌㛇炊屘ゎꆀμg/cm2 

痦♧妃 21.49 

痦✳妃 21.75 

痦♲妃 21.89 

䎂㖲⧩ 21.71 

RSD% 0.60 

⢪欽⩫用〽」䰃紤㢪⯕靶岁杝用涸♲妃崵㹁堩脸㺙㼓⟝邍꬗炊屘ゎꆀ㹁ꆀ✳歌㛇炊屘絕卓务湱龇⚙
妃崵㹁絕卓⛓䊵ⴔⵆ⚹ 0.26 μg/cm2 ㄤ 0.14 μg/cm2♲妃崵㹁絕卓匧䊵⚹ 0.40 μg/cm2忘駈崵霚꨽宠կ 

堩脸㺙㼓⟝邍꬗炊屘崵霚絕卓䎂㖲⧩⚹ 21.71 μg/cm2♲妃崵霚絕卓湱㼆叻ⲥ⨊䊵 RSD=0.60 %崵
霚礵㺙䏞㥩կ 

2.3 㺙㼓堩脸⟝邍꬗炊屘ゎꆀ⸈叻㔐佐崵霚絕卓 
邍 2. 㺙㼓堩脸⟝邍꬗炊屘⸈叻㔐佐崵霚絕卓 

崵㹁妃侨 
⟄叻ⲥ刼絁宠ⴀ涸⣘霚ㅷ很巊

务炊屘崽䏞mg/ml 
⸈Ⰶ 2mg/mL た⟄叻ⲥ刼絁宠ⴀ

涸⸈叻呋ㅷ务炊屘崽䏞mg/ml 
⸈叻㔐佐桧 

% 
痦♧妃 2.922 4.630 85.4 

痦✳妃 2.949 4.689 87.0 

痦♲妃 2.964 4.742 88.9 

䎂㖲⧩ 2.945 4.687 87.1 

呏研呋ㅷ涸ゎꆀ⸈Ⰶ崽䏞 2 mg/mL 涸✳歌㛇炊屘叻ⲥㅷ䭽撑⣘霚ㅷ很巊涸ⵖ㢊鵳遤㢅锐䖤ⵌ⸈
叻た涸呋ㅷ很巊♳纸崵霚♲妃⸈叻㔐佐桧ⴔⵆ⚹85.4%ծ87.0%ծ88. 9%䖤ⵌ䎂㖲⧩⚹ 87.1%⸈
叻㔐佐桧葻㥩կ 
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3絕雿 
 劥俒⢪欽䀙峸⩫用〽」䰃紤㢪⯕靶⟉⿺巊⡤寑꣡⟝ⴔ區✫堩脸㺙㼓⟝邍꬗炊屘ゎꆀ呋ㅷ鵳遤䒗⚋ꃫ

嵵岙䎇偒鲮襒䎁RSD ⚹ 0.60%⸈叻㔐佐桧⚹ 87.1%ⴔ區崵霚礵㺙䏞忘駈崵霚꨽宠鷓欽✵堩脸㺙㼓
⟝邍꬗炊屘ゎꆀ涸崵㹁կ 
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곫扪㼓岤㼘㐼ꛯ很ⴀꆀ崵㹁 

ICP-MS 崵㹁곫扪㼓岤㼘㐼⚥ꛯ涸很ⴀꆀ 
 

䶰 銳劥俒⿬罌⿬撑շ务㕂蚋Ⱙո鸑太 4226շ곫扪㼓岤㼘㐼ꛯ很ⴀꆀ崵㹁岁ոㄤ ISO 叻ⲥշGlass 
syringes-Determination of extractable tungstenոISO 3749:2022ⴔⵆ欽馄紱宐ㄤ 0.01mol/L 孲孻⻊
ꛧ嵵䲿湱䎾곫扪㼓岤㼘㐼⢪欽歏䠭羒ざ瘝猌㶩⡤餘靶(ICP-MS)崵㹁很ⴀꛯ涸ゎꆀ霪倰岁乼⡲皍⽀ⲥ
烁䏞넞鷓欽✵곫扪㼓岤㼘㐼务ꛯ涸婎殆崵㹁կ 
 

Ⱒꝶ霒 ICP-MS  곫扪㼓岤㼘㐼  ꛯ很ⴀ 
 

䪮助暵挿 
  ICPMS-2030 禹⴩ꅷ欽䗎㘗挣盗ծEco 垷䒭ㄤ䊨⚌孿孞㣐䌴䏞Ⲹ㼱㹊낉㹔涸鵘遤䧭劥կ  
 ⢪欽 0.01mol/L 孲孻⻊ꛧ⡲⚹幡峤巊꣭⡛雵䗴佪䎾㼆絕卓涸䕧ㆇկ 
 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸 ICPMS-2030 禹⴩歏䠭羒ざ瘝猌㶩⡤餘靶⟉ 

1.2 ⴔ區勵⟝  
⟉㐼ⴔ區勵⟝錛邍1䨾爙կ 

邍 1 ICP-MS ⴔ區勵⟝ 

⿬    侨 ⿬侨霃㹁 ⿬    侨 ⿬侨霃㹁 

넞 곸 ⸆ 桧 1.20 kW 瘝猌㶩⡤孞崨鸟 9.0 L/min 

鳇 ⸔ 孞 崨 鸟 1.10 L/min 鲿 孞 崨 鸟 0.70 L/min 

挣 盗 碫 㘗 Mini挣盗 ꨺ ⻊ 㐼 ず䗱꨺⻊㐼 

꨺ ⻊ 㹔 偒崨 ꨺ ⻊ 㹔 庛 䏞 5˫ 

ꅷ 呋 ꝭ Ꜥꝭ 䨔 》 ꝭ ꞕꝭ 

ꅷ 呋 帿 䏞 6.0 mm 焥 中 孞 ⡤ He 

焥 中 孞 崨 鸟 6 mL/min 寑 歏 ⾓ -21 V 

腊ꆀ鵂応㐼歏⾓ 7.0 V   

 

2呋ㅷ⵸㢅椚 
痦♧岁嵵䲿㼜곫扪㼓岤㼘㐼エⰆ紱宐荛Ⱆ獦㺂ꆀ5mL岤䠑割銳エⰆ瑟孞㘌湬㼺畮劊♴佞

縨㖈卹㶩♳縨✵ 75˫±5˫涸馄㡮岚宐嵮务㖈 45kHz⸆桧⚹ 20W/L 勵⟝♴嵵䲿 1 㼭傞կ》ⴀ㼜
嵵䲿巊鲮獴荛呋ㅷ盗务ざ䎇Ȿ峤巊荛ず♧呋ㅷ盗务ꅾ撑乼⡲⚙妃模䧭痦♧妃嵵䲿կꅾ撑⟄♳乼⡲鵳
遤痦✳妃嵵䲿ざ䎇嵵䲿巊⽰䖤⣘霚ㅷ很巊կ 
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痦✳岁嵵䲿⟄0.01mol/L 孲孻⻊ꛧ很巊⚹嵵䲿➝餘ㄤⱾ峤巊⟄121˫±2 ˫넞⾓襒导抣蝒㐼
䲿》 1 㼭傞⚹嵵䲿勵⟝撑痦♧岁乼⡲鵳遤嵵䲿ⵖ㢊⣘霚ㅷ很巊կ欽 0.01mol/L 孲孻⻊ꛧ很巊獺ꅺ 5 ⦔
た䶔⺣䖉崵կ 

 

3絕卓♸雭雿 

3.1 叻巊刼絁 
ⴔⵆ⢪欽馄紱宐ㄤ 0.01mol/L 孲孻⻊ꛧ很巊ꂁⵖꛯ⯋稇叻ⲥ刼絁呏研呋ㅷゎꆀꂁⵖざ鷓崽䏞涸刼

絁Ⱖ务馄紱宐ꂁⵖ涸叻ⲥ很巊崽䏞ⴔⵆ⚹ 0 μg/Lծ0.5 μg/Lծ1 μg/Lծ2 μg/Lծ5 μg/Lծ10 μg/Lծ
20 μg/Lծ50 μg/L0.01mol/L 孲孻⻊ꛧ很巊ꂁⵖ涸叻ⲥ很巊崽䏞ⴔⵆ⚹ 0 μg/Lծ0.5 μg/Lծ1 μg/Lծ
2 μg/Lծ10 μg/Lծ20 μg/Lծ50 μg/Lկꛯ⯋稇涸叻ⲥ刼絁錛㕃 1ծ㕃 2湱Ⱒ禹侨ⴔⵆ⚹ 0.99996 ㄤ
0.99997կ 

 
㕃 1 馄紱宐㛇⡤ꛯ⯋稇叻ⲥ刼絁 㕃 2 NaOH 㛇⡤ꛯ⯋稇叻ⲥ刼絁 

3.2 唬ⴀꣳ罌㻋 
⢪欽呋ㅷ瑟涯很巊崵㹁 11 妃ⴔⵆ⟄崽䏞涸 3 ⦔ㄤ 10 ⦔叻ⲥ⨊䊵SD雦皾唬ⴀꣳㄤ㹁ꆀꣳկ絕卓

錛♴邍 2 䨾爙կ 
邍 2 唬ⴀꣳ 

⯋稇 倰岁 
唬ⴀꣳ 

μg/L 
㹁ꆀꣳ 

μg/L 

W 
痦♧岁 0.005 0.017 

痦✳岁 0.004 0.013 

3.3 呋ㅷⴔ區絕卓 
⣜妃ⴔ區宐㛇⡤涸叻ⲥ刼絁ㄤ㼆䎾涸嵵䲿呋ㅷ䎇⨞⸈叻㔐佐霚낉ⴔ區 0.01mol/L 孲孻⻊ꛧ㛇⡤涸

叻ⲥ刼絁ㄤ㼆䎾涸嵵䲿呋ㅷ䎇⨞⸈叻㔐佐霚낉կⴔ區絕卓錛邍 3ծ4 䨾爙կ崵㹁鵂玐务ꅷ欽 0.01mol/L 孲
孻⻊ꛧ很巊⡲⚹幡峤巊ꅷ欽 250 µg/L 涸 Bi 很巊⡲⚹ⰻ叻鸑鵂ⰻ叻絆⟝㖈絁幑⸈կ 
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邍 3 馄紱宐嵵䲿絕卓 

呋ㅷ 

馄紱宐嵵䲿 

崵㹁絕卓 
µg/L 

RSD(%) 
n=3 

⸈叻ꆀ 
µg/L 

⸈叻た絕卓
µg/L 

⸈叻㔐佐桧 
(%) 

呋ㅷ 1 3.50 2.22 10.0 13.7 102 
呋ㅷ 2 8.11 3.40 10.0 17.6 94.9 

邍 4  0.01mol/L 孲孻⻊ꛧ嵵䲿絕卓 

呋ㅷ 

0.01mol/L 孲孻⻊ꛧ嵵䲿 

崵㹁絕卓 
µg/L 

RSD(%) 
n=3 

獺ꅺ 
⦔侨 

呋ㅷゎꆀ 
µg/L 

⸈叻ꆀ 
µg/L 

⸈叻た絕卓
µg/L 

⸈叻㔐佐桧
(%) 

呋ㅷ 3 15.4 3.09 5 77.0 10.0 26.3 109 
呋ㅷ 4 12.3 4.93 5 61.5 10.0 22.0 97.0 

 

4絕雿 
ⴔⵆ欽馄紱宐ㄤ 0.01mol/L 孲孻⻊ꛧ嵵䲿湱䎾涸곫扪㼓岤㼘㐼⢪欽歏䠭羒ざ瘝猌㶩⡤餘靶(ICP-MS)

崵㹁很ⴀꛯ涸ゎꆀկ霪倰岁唬ⴀꣳ⡛⾝併䏞넞ⲥ烁䏞㥩乼⡲皍⤑䘯䰦鷓ざ곫扪㼓岤㼘㐼很ⴀꛯ涸崵
霚կ 
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ꆄ㾩嶃俱嶃㽻⿽ꂛA⽀⡤嵵ⴀꆀ崵㹁 

LC-MS/MS 崵㹁ꆄ㾩嶃㽻⺫勞⿽ꂛ A ⽀⡤鴲獴ꆀ 
 

䶰 銳劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉崵㹁ꆄ㾩嶃俱嶃㽻⿽ꂛ A ⽀⡤鴲獴ꆀկ㖈 1~100 ng/mL 崽䏞
薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨㣐✵ 0.99唬ⴀꣳ⚹ 0.21 ng/mL㹁ꆀꣳ⚹ 0.62 ng/mLկ10 ng/mL 叻ⲥ
ㅷ很巊鵶絯鵳呋 6 ꛏ油꬗獤 RSD ⚹ 2.63%կ♲⚡崽䏞宐䎂涸⸈叻㔐佐桧㖈 86.13~97.89%⛓ꢂկ霪倰岁⾝
併䏞넞ꅾ撑䚍㥩腊㢿剣佪涸崵㹁ꆄ㾩嶃㽻⺫勞⿽ꂛ A ⽀⡤涸鴲獴ꆀկ 

 
Ⱒꝶ霒⿽ꂛA  ꆄ㾩嶃㽻⺫勞  巊餘翫欽岁 
 

䪮助暵挿 
 ⴔ區鸟䏞䘯5 ⴔꛦ⽰〳模䧭㼆ꆄ㾩嶃㽻⺫勞⿽ꂛ A 鴲獴ꆀ涸崵㹁կ  
 ⾝併䏞넞㹁ꆀꣳ〳鴪 0.62 ng/mLկ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 
劥㹊낉ꅷ欽䀙峸馄넞佪巊湱蒀靶⟉ LC-40 ♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8045 翫欽禹絡ꂁ縨⥌䜂㥵♴ 

禹 絡 䱽 ⵖ 㐼 CBM-40 膴   孞   纸 DGU-405 
鳕   巊   岹 LC-40B XR  叙 庛 盲 CTO-40S 
荈 ⸓ 鵳 呋 㐼 SIL-40C XR 餘 靶 ⟉ LCMS-8045 
蒀 靶 䊨 ⡲ 畀 Labsolutions Ver. 5.118   

1.2 ⴔ區勵⟝  

巊湱蒀靶勵⟝ 
蒀   靶  叙 Shim-pack Scepter C18-120100 mm x 2.1 mm I.D.1.9 μm 

䀙峸♳嵳㹊낉㐼勞剣ꣳⰖ尽P/N:227-31-12-05 
崨 ⸓ 湱 歌ꃫ宐孽宐=70:30:0.1 
鵳 呋 ⡤ 獤 3 μL 叙       庛 30˫ 
崨       鸟 0.2 mL/min 峤 ꛏ 巊 歌ꃫ/宐=1:1v:v  
峤 膴 倰 䒭 瘝䏞峤膴կ 

餘靶勵⟝ 
猌㶩⻊垷䒭 ESI-   ꨺⻊孞崨鸟 2.0 L/min 
䱹 〡 歏 ⾓ 3.0 kV  䎁醋孞崨鸟 10 L/min 
䱹 〡 庛 䏞 300˫  ⸈掚孞崨鸟 10 L/min 
⸈掚㗌庛䏞 350˫  D L 庛 䏞 200˫ 
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邍 1. MRM ⿬侨 

No. 务俒ぜ CAS. No. ⵸⡤猌㶩 ❡暟猌㶩 Q1 Pre
V CE Q3 Pre

V 

1 ⿽ꂛ A
BPA 80-05-7 227.0 

212.00* 10 18 20 

133.10 10 25 24 

*去邍㹁ꆀ猌㶩㼆կ 

1.3 叻ⲥㅷ很巊ꂁⵖ 
》⿽ꂛA㼆撑ㅷ鷓ꆀ欽歌ꃫ很鍒很鍒䎇ꂁⵖ䧭崽䏞⚹1 mg/mL涸叻ⲥ⪰㢊巊կ》⿽ꂛA叻ⲥ⪰㢊巊

鷓ꆀ欽50%⛩ꃫ獺ꅺ䧭⿽ꂛA叻ⲥ䊨⡲巊1 ng/mLծ10 ng/mLծ20 ng/mLծ50 ng/mLծ80 ng/mLծ100 
ng/mL䖉♳纸կ 

1.4 呋ㅷ⵸㢅椚 
》霚呋䎂侮鿈ⴔⴗ䧭紨3 cm×0.3 cm䧴刿㼭涸㗌縨✵梯槴㺂㐼务䭽邍꬗獤/⡤獤⚹3 cm2/mL涸嫱

⢾⸈宐䮷䶔峤嶷䒙⿡宐ꅾ撑乼⡲⚙妃կ搬た⸈ず⡤獤70%⛩ꃫ㺙꡻㖈70 ˫±2 ˫♴嵵䲿24 h
》ⴀ佞ⲇ荛㹔庛㼜霚呋♸巊⡤ⴔ猌⡲⚹⣘霚巊կ〥》ず䪠宐割⸈霚呋ず岁乼⡲⡲⚹瑟涯巊կ 

 

2絕卓♸雭雿 

2.1 BPA 叻ⲥ很巊靶㕃 

 
㕃 1. BPA 叻ⲥ很巊 MRM 蒀靶㕃1 ng/mL 

2.2 吥ⲥ刼絁ㄤ唬ⴀꣳ 
䭽撑1.3고♴ⴔ區勵⟝叻ⲥ禹⴩很巊⚹1 ng/mLծ10 ng/mLծ20 ng/mLծ50 ng/mLծ80 ng/mLծ100 

ng/mL䭽撑崽䏞➢⡛ⵌ넞涸곡䎸⣜妃♳纸崵㹁⟄禹⴩叻ⲥ䊨⡲巊务BPA涸崽䏞⚹埇㗂叻⟄BPA涸ㆇ䎾
⧩⚹紷㗂叻絚ⵖ吥ⲥ刼絁㥵㕃2䨾爙կBPA㖈吥ⲥ刼絁崽䏞薴㔵ⰻ絁䚍Ⱒ禹葻㥩湱Ⱒ禹侨r㣐✵0.99
ぐ吥ⲥ挿ⲥ烁䏞㖈92.5%-108.5%⛓ꢂկ呏研BPA剒⡛崽䏞挿叻呋侨研⟄3⦔⥌㐾嫱雦皾唬ⴀꣳ唬ⴀꣳ⿺
絁䚍湱Ⱒ禹侨㥵邍2䨾爙կ 

1.07e3Q 227.00>212.00 (-)

0 1 2 3 4

0.0e0

2.0e2

4.0e2

6.0e2

8.0e2

1.0e3
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 㕃 2. BPA 叻ⲥ刼絁 

邍 2. BPA 涸吥ⲥ刼絁⿺唬ⴀꣳ 

⻊ざ暟 吥ⲥ刼絁 湱Ⱒ禹侨 R ⲥ烁䏞% 唬崵ꣳng/mL 㹁ꆀꣳ(ng/mL) 

BPA Y = (8013.28)X + 1129.41 0.9977 92.5%-108.5% 0.21 0.62 

2.3 ꅾ㢕䚍㹊낉 
》10 ng/mL叻ⲥㅷ很巊鵶絯鵳呋6妃罌㻋⟉㐼涸礵㺙䏞BPA涸唾殆傞ꢂ⿺油꬗獤涸RSD⚹0.07%

ㄤ2.63%կ 

2.4 呋ㅷゎꆀ崵㹁 
㼜䌄剣ꆄ㾩嶃㽻⺫勞呋ㅷ䭽撑♳鶣⵸㢅锐倰岁鵳遤㢅锐♳纸鵳遤崵㹁呋ㅷ⟄⿺瑟涯巊务BPA涸MRM

蒀靶㕃㥵㕃3,4䨾爙կ䎂遤崵㹁6口呋ㅷBPA涸ゎꆀ⚹2.835 μg/kgRSD⚹1.62%կ 

 
㕃 3. 呋ㅷ务 BPA 涸 MRM 蒀靶㕃       㕃 4. 瑟涯巊 BPA 涸 MRM 蒀靶㕃 

2.5 ⸈叻㔐佐桧 
㼜䌄剣ꆄ㾩嶃㽻⺫勞呋ㅷ务ⴔⵆ䭽吥ⲥ刼絁⡛务넞鵳遤⸈叻㹊낉♲⚡⸈叻ゎꆀⴔⵆ⚹50μg/kgծ100 

μg/kg⟄⿺400 μg/kgկ䭽撑1.4鵳遤⵸㢅锐崵㹁割ず宐䎂呋ㅷ涸⸈叻㔐佐桧㖈86.13~97.89%薴㔵ⰻRSD
絕卓㥵邍3䨾爙կ 

邍 3. 割ず崽䏞宐䎂 BPA 幑⸈㔐佐桧絕卓n=3 

呋ㅷゎꆀ 

μg/kg 

呋ㅷゎꆀ⸈叻た

μg/kg 

⸈叻ゎꆀ 

μg/kg 
㔐佐桧% RSD% 

2.835 

51.625 50 97.58 0.72 

88.970 100 86.13 2.06 

394.39 400 97.89 1.52 

Conc. (ng/mL)
0 25 50 75 100

Area

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5 BPA
y = 8055.558x + 1129.412
R² = 0.9954366    R = 0.9977157

Curve Fit: Default (Linear)
Weighting: Default (1/C^2)
Zero: Default (Not Forced)

6.67e2Q 227.00>212.00 (-)

0 1 2 3 4

0.0e0

2.0e2

4.0e2

6.0e2

3.33e2Q 227.00>212.00 (-)

0 1 2 3 4

0.0e0

1.0e2

2.0e2

3.0e2
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3絕雿 
劥俒⢪欽䀙峸♲ꅾ㔋匧勍巊餘翫欽⟉崵㹁ꆄ㾩嶃㽻⺫勞⿽ꂛ A ⽀⡤涸鴲獴ꆀկ絕卓儑爙㼆 BPA 叻ⲥㅷ

很巊鵳遤ꅾ撑䚍崵霚BPA 涸唾殆傞ꢂ⿺油꬗獤涸 RSD ⚹ 0.07%ㄤ 2.63%⟄㢪叻岁㹁ꆀⰦ絕卓儑爙吥
ⲥ刼絁湱Ⱒ禹侨㣐✵ 0.99⢪欽 10 ng/mL 叻呋侨研⟄ 3 ⦔⥌㐾嫱雦皾 BPA 倰岁唬ⴀꣳ♸㹁ꆀꣳⴔⵆ⚹
0.21 ng/mL ㄤ 0.62 ng/mLկ⢪欽ꆄ㾩嶃㽻⺫勞罌㻋♲⚡割ず崽䏞宐䎂⸈叻㔐佐⟄⿺ RSD絕卓儑爙♲
⚡割ず宐䎂涸⸈叻㔐佐桧㖈 86.13~97.89%⛓ꢂ㹊낉絕卓邍僈霪倰岁⵸㢅锐皍⽀⚁㾩䚍䔂腊㢿忘駈
ꆄ㾩嶃㽻⺫勞⿽ꂛ A ⽀⡤涸ゎꆀ崵㹁꨽銳〳⚹湱Ⱒ➢⚌卿プ䲿⣘⿬罌կ 

 

 

 

 
 

 



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

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

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

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

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

传真： (024)2325-5577

传真： (029) 6273-7879

传真： (0991)230-6273

传真： (0371)8663-2982

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

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

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

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

北京

沈阳

西安

乌鲁木齐

郑州

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

邮政编码： 210005
电话： (025)8689-0258

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

成都

南京

重庆

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

B座12层

南京市鼓楼区汉中路2号亚太商务楼27层B座

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

上海

传真： (021)3419-3666

传真： (028)8619-8420

传真： (025)8689-0237

传真： (023)6380-6551

传真：(027) 5908-0470

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

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

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

广州

昆明

深圳

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

长沙

传真： (020) 3718-3804

传真： (0871)6315-2991 

传真： (0755)8389-3100

香港九龙尖沙咀海洋中心1028室

电话： (00852)2375-4979

香港

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




