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痦 1 畎 Ⰼ靶✳絶巊餘翫欽禹絡➝絏♸낉霆 

1.1 巊 餘 傞 ➿  霪 㥵 ⡦ 鷥 䭊 ⵸ 畮 ⴔ 猌 禹 絡   

⚹✫䲿넞㹐䨪⡤낉ծ佖㊤た絯❡ㅷㄤ倰呩䀙峸鸑鵂꡼⽷倰䒭ㅐ霧✫欽䨪㢴⚡⟉㐼湱Ⱒ꡼곿Ⱖ务♧⚡
꡼곿僽㣐㹻剒Ⱒ岤餘靶⵸畮巊湱ⴔ猌禹絡涸ㆭ❈䚍腊ㄤ暵挿 

䧮⟌涸㢊鷥瘷呩⿺Ⱖ剒絊絡雦絕卓僽1⻊ざ暟匧䚍銻渷薴㔵䎛油㺂ꆀ㣐=50%2⸆腊㢴呋⻊
♧劼㢴欽=25%3䚍⟟嫱/⟟呔=12%4罣⾓腊⸂=8%5Ⱖ➭=5%կ 

 
鵯呋涸絕卓〳腊騈熊㢴⴮䱹鍘LC-MS涸䪮助➃プ涸雩濼剣䊵䒗կ雮䧮⟌㼆鵯Ⳝ⚡鷥고⨞♧♧ⴔ區կ 
Ӎ䚍⟟嫱կ1984䎃John Bennett Fenn〄僈歏㌂꨺ESI䪮助鍒Ɀ✫巊⡤猌㶩⻊ꦼ곿㛇✵鵯♧䪮助

LC-MS涸〄㾝⛲傈倝剢䒗䎇䎛岌涸䎾欽✵ぐ곭䧴կ姼たLC-MS❡ㅷ㔵絗ESI猌㶩彂➢炽⟝霃雦ծ鳇⸔鲱⟝ⵌ
䎾欽薴㔵鿪䖤ⵌ✫缺㣔銻㖑涸」⻊⵸畮巊湱❡ㅷ⛲➢넞佪巊湱蒀靶HPLCぢ馄넞⾓/佪巊湱蒀靶
UHPLCծ䗎ꆀ巊湱蒀靶ծ紵⼮巊湱蒀靶瘝〄㾝䎇䭯絯⼮紩䰃去կ絑鵂Ⳝ⼧䎃涸〄㾝湡⵸巊湱蒀靶涸絈
ⴔ碫㘗ծㅷ晥ծ㘗〿鷥䭊熊㢴⸈副ⴔ區崵霚곭㚖涸㸽倰ㄤ字꨽䫏Ⰶ⸂䏞䭯絯⸈㣐䲀䎛⢪欽LC-MS叻ⲥ/
ⴔ區고湡傈渤㟞㢴❡ㅷ涸䚍⟟嫱/⟟呔溶絑♶僽痦♧罌贊㔔稇ꅾ銳涸僽霪❡ㅷ腊や模䧭㹐䨪雦ⴢծ곫劍
涸ⴔ區靃곿կ 

Ӎ罣⾓腊⸂կESI涸〄僈㼆巊湱蒀靶䲿ⴀ✫刿䘯鸟䏞ծ刿넞抳併䏞涸銳宠䲿넞椚雿㝜匣侨〳⟄⸈䘯
ⴔ區鸟䏞꣭⡛崨⸓湱絁鸟䏞〳⟄䲿넞ESI猌㶩⻊佪桧կ㔔姼UHPLC涸ⴀ梡鍒Ɀ✫鵯⚙⚡꡼곿㸐Ⱘ剣刿㣐
涸禹絡⾓⸂/䲀⸂ծ刿罣⾓涸蒀靶叙ծ刿絈磜䖈涸蒀靶叙㞅俱곾磜刿㼭涸崨⸓湱崨鸟կ㔔姼〳⟄儑衼䲿넞
蒀靶涸椚雿㝜匣侨⽰〳⟄㖈刿瀊涸傞ꢂⰻⴔ猌刿㢴涸湡叻暟蒀靶油➢罜儑衼䲿넞ⴔ區鸟䏞罜刿㼭
涸崨⸓湱崨鸟〳⟄雮刿㼱涸巊⡤鵳ⰆESI猌㶩彂❡欰刿㼱涸㌂꨺䲿넞꨺⻊佪卓䎇絈⻊㌂꨺巊忹剒絊䲿
넞猌㶩⻊佪桧ㄤ餘靶抳併䏞կ搬罜罣⾓腊⸂馊㣐⟉㐼䧭劥馊넞䎾霪呏研㹊꣢고湡鷥䭊ざ鷓涸⾓⸂կ㔔姼
罣⾓腊⸂僽LC-MS⵸畮巊湱♧⚡䗳㢊䚍腊⚂䎾霪〳⟄㖈ざ鷓薴㔵ⰻ⨞鷥䭊侮⡤勻霹㼆✵ESI猌㶩彂
Ⱘ㢊ざ鷓涸罣⾓腊⸂僽⿺呔絁溫姻⸈ⴔ涸僽⟄♴⚙⚡銳稇կ 

Ӎ⻊ざ暟匧䚍銻渷薴㔵㺈油㺂ꆀ㣐կ㥵⵸䨾鶣LC-MS䪮助溶絑䎛岌䎾欽✵雽㢴곭㚖⺫䭍欰ㄐ猰㷖ծ
⼕蚋⚰䎯ծ梠㞯港崵ծ굹ㅷ㸝ⰌծⰖ㸝぀岁瘝կ鵯❈㷖猰곭㚖鸑䌢꨽銳ⴔ猌ծⴔ區㢴猫湡叻暟餘䔲ぐ湡叻

50%

25%

12%

8%
5%

Ⱒ✵餘靶涸⵸畮巊湱禹絡㹐䨪剒Ⱒ岤涸䚍腊ㄤ暵挿僽➊⛎

化合物极性覆盖范围广，峰容量大 功能多样化，一机多用 性价比 耐压能力 其他
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暟匧䚍䊵䒗熊㣐傞㽠ꦼ⟄欽♧⚡蒀靶叙模䧭㼆䨾剣暟餘涸ⴔ區կ넞匧䚍ㄤ⡛匧䚍湡叻暟㖈䌢錞涸蒀靶ⴔ
猌倰呩务姻㥵ず됎ㄤ擔䱍♶〳Ⱟ䖤湡⵸兜麑涸䎾㼆倰呩僽ꅷ欽⚙猫蒀靶ⴔ猌倰岁㥵❵宐⡲欽蒀靶
叙ㄤ导湱蒀靶叙ⴔⵆ㼆䎾鵳遤넞匧䚍暟餘ㄤ务⡛匧䚍暟餘涸ⴔ區կ鵯呋涸㢅椚倰䒭䖃䖃꨽銳署餩⿽⦔涸
⵸㢅椚傞ꢂծⴔ猌ⴔ區傞ꢂ♶ⵄ✵䲿넞ⴔ區佪桧⚂⠔❡欰⿽口侨研ծ❜⿸ⱔ⡮侨研㹁䚍ⴔ區ꦼ䏞넞կ
㔔姼㥵卓⵸畮巊湱禹絡腊銻渷刿㺈匧䚍ծ刿㢴涸湡叻暟㼜⠔ꬋ䌢剣ⵄ✵猰㷖灇瑕涸䒓㾝䎇〄邍⴯倝ծ
넞餘ꆀ俒畎կ㛇✵姼罌贊霪鷥고剒「肤㹁䖤ⵌ♧⼱欽䨪涸雩ずկ 

Ӎ⸆腊㢴呋⻊♧劼㢴欽կ姻僽㔔⚹LC-MS䪮助䎛岌䎾欽✵雽㢴곭㚖嫦⚡곭㚖剣㢴猫靃곿♶告꨽銳
♶ず涸ⴔ區倰岁熊〳腊㼆⵸畮ⴔ猌巊湱⛲䲿ⴀ✫♶ず涸꨽宠կ嫱㥵㹐䨪餝✈涸巊湱禹絡ꤑ✫忘駈暵婋ⴔ
區湡涸꨽銳欽ⵌ暵婋ꂁ縨Ⱖ➭傞ꢂ〳腊〫꨽銳欽䌢錞UHPLC勻模䧭䌢錞ⴔ區고湡䧴罏⽰⢪厤⚡⵸畮ⴔ
猌禹絡剣暵婋涸⸆腊告剣熊㢴⵸劍곫㹊낉〳腊僽銳欽兜鸑UHPLC勻模䧭涸կ㔔姼⵸畮ⴔ猌禹絡㥵卓傁
剣暵婋涸䊵䒗⻊涸炽⟝⸆腊鵮腊㖈㽴〳腊㼱佖⸓䧴偽佖⸓涸䞔ⲃ♴㽠腊忘駈䌢錞ⴔ區고湡偽毟㼜Ꝯ副
幑蔄կ㔔姼䧮⟌溏ⵌ剣1/4涸欽䨪鷥䭊✫鵯⚡鷥고կ 

 

1.2 Ⰼ 靶 ✳ 絶 巊 餘 禹 絡 涸 暵 挿  

模繠⚺⛐涸㹐䨪〳腊⠔꡼剣尵剣ㆭ猫⵸畮巊湱ず傞忘駈⟄副㔋⚡䚍腊꨽宠涸剣Ⰼ靶✳絶巊餘翫
欽禹絡忘駈䝠䨾剣涸劍䖉կ 

 
Ⰼ靶✳絶巊餘翫欽禹絡僽䀙峸杝㹻❡ㅷ䭆剣匧䚍ⴔ崨⚁ⵄ〿ZL202010477040.0ծ㖈絁獺ꅺ⚁ⵄ

〿ZL201410187543.9ㄤ⿽ꅾ唑䏞⚁ⵄ〿ZL202110407632.X♲㣐⚁ⵄ䪮助կⰨ剣⟄♴Ⳝ⚡⠏⸷ 
Ӎ匧䚍銻渷薴㔵㺈〳♧ꛏ㹊梡㺈匧䚍㢴湡叻暟涸ず傞ⴔ區Ⱖ匧䚍銻渷LogP⧩〳鴪-8.79~26.86鵴

㣐✵䌢錞❵宐⡲欽蒀靶叙LogP薴㔵紨-8~1ㄤ导湱蒀靶叙LogP薴㔵紨1~20涸䚪ㄤ薴㔵㔔姼〳⟄胿
⟣絟㣐㢴侨ⴔ區고湡务㺈匧䚍ծ㢴絆ⴔⴔ區涸銳宠կ霪禹絡ㄤ䀙峸剒倝䲀ⴀ涸LCMS-9050넞ⴔ鳹餘靶姻餏匧
猌㶩ず傞ꅷ꧋⸆腊絕ざ腊䖤ⵌ4in1䪮助⠏⸷Ղ湱嫱兜鸑LCMS禹絡〳⟄蒜溁3/4涸呋ㅷծⴔ區傞ꢂ䎇
Ⲹ㼱3/4涸餘靶寓群կ 
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Ⰼ 靶 ✳ 絶 ⿺ ⠛ 絡 蒀 靶 禹 絡 涸 匧 䚍 ⴔ 猌 薴 㔵  

 
Ӎ♧劼㢴欽霪禹絡ⰻ縨♧⚡UHPLC㶩禹絡偽꨽⟣⡦䩛⸓！騟鵶䱹ծ炽⟝ⴗ䰃⽰〳湬䱹欽✵䌢錞고

湡涸ⴔ區կ〥㢪霪禹絡〳⼐ꂁ䀙峸䨾剣猫碫ծ㘗〿餘靶⺫䭍⽀㔋匧勍餘靶ծ♲ꅾ㔋匧勍ㄤ넞ⴔ鳹餘靶կ 
Ӎ罣⾓넞ꂁ縨抳崞䖤渤✵䀙峸獤加䒭霃雦涸巊湱禹絡Ⰼ靶✳絶〳⟄呏研㹐䨪꨽宠鷥䭊䀙峸剒倝

LC-40巊湱涸♶ず㘗〿絆䧭忘駈♶ず⾓⸂꨽宠涸ꂁ縨剒넞〳鴪130Mpa罣⾓꨽宠կ 
Ӎ䚍⟟嫱넞絾副䨾鶣Ⰼ靶✳絶腊欽✵㺈匧䚍㢴絆ⴔ涸♧ꛏⴔ區腊忘駈䌢錞고湡ⴔ區罣⾓넞ծꂁ

縨抳崞㢴呋罜⚂㔔⚹霪禹絡僽䀙峸务㕂ⴔ區务䗱荈⚺灇〄偽㟞佐괄㢪涸灇〄꣡⸈餩偽形⟟䚍⟟嫱馄
넞կ 

絾副㔋倰꬗㖈LC-MS㥵傈务㣔涸倝傞去䧮⟌匧⸂䲀虛Ⰼ靶✳絶巊湱蒀靶⡲⚹餘靶⵸畮禹絡կⰌ靶✳
絶〳♸㔋匧勍餘靶ㄤ굷遤傞ꢂ餘靶翫欽⸔⸂㢕勇㛇餘务㺈匧䚍汚ꆀ暟餘涸㹁䚍ծ㹁ꆀծ癃叅ㄤⴔ區䎇Ⱘ
㢊♧劼㢴欽ծꂁ縨抳崞㢴呋瘝⠏⸷կ湱⥌鵯⚡椚䟝㔋鴝䕎䧶㡦〳⟄欽刿㼱涸傞ꢂծ絑崸䧭劥䌐⸔猰灇ⴔ區
➃プ模䧭刿㢴ծ刿㥩涸侨研䧭卓կ 
 

1.3 Ⰼ 靶 ✳ 絶 巊 餘 禹 絡 涸 䎾 欽 倰 ぢ  

㛇✵Ⰼ靶✳絶巊餘禹絡涸暵挿ㄤ⾲椚湡⵸䀙峸♸㕂ⰻ㢴⚡靃곿絆ざ⡲䒓〄✫㔋㣐䎾欽倰ぢկ 
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Ⰼ靶✳絶巊餘禹絡涸䎾欽倰ぢ 

1.3.1 Ⰼ絆ⴔⴔ區⟄⿺ꬋꬶぢ➿靧絆㷖 
Ⰼ絆ⴔⴔ區⟄⿺ꬋꬶぢ去靧絆㷖鿪僽♶㼆呋ㅷ/㛇餘务涸劢濼湡叻暟⨞⟣⡦곫霃涸ⴔ區倰岁⺫䭍湡 

叻暟涸侨ꆀծ猫碫ծ匧䚍薴㔵կ㔔姼欽♧菚涸导湱蒀靶䧴❵宐湱蒀靶㔔Ⱖ㼆⻊ざ暟匧䚍薴㔵涸ⴔ猌㽷ꣳ䚍 
偽岁巑渷㣐鿈ⴔ劢濼暟կ罜⢪欽Ⰼ靶✳絶巊餘禹絡〳 ⟄㼜导湱蒀靶ㄤ❵宐湱蒀靶絕ざ饰勻ⱄ⸈副⿽ꅾ唑 
䏞䪮助〳 ⟄匧㣐涸㼜ⴔ猌涸匧䚍薴㔵的㣐ⵌLogP⧩-8~26⛓ꢂꬋ䌢鷓ざ✵㢕勇㛇餘务㢴劢濼暟涸♧ꛏⴔ 

區կ 
1.3.2 侨研䎽⿺ꬶぢ➿靧絆㷖 

侨研䎽涸䒊用ㄤꬶぢ去靧絆㷖涸䙼騟♧荝⽰㼆鳅㢴侨ꆀ涸溶濼湡叻暟鵳遤㹁ꆀ䧴⼱㹁ꆀⴔ區կ搬罜 
䌢錞涸侨研䎽䧴ꬶぢ去靧絆㷖「ꣳ✵ⴔ猌禹絡涸匧䚍薴㔵罜♶䖤溶〫腊鷥䭊导湱蒀靶䧴❵宐湱蒀靶⡲⚹ 
ⴔ猌䩛媯䧴罏ⴔⵆ欽导湱蒀靶ㄤ❵宐湱蒀靶㢴妃鵳呋ⴔ區匧㣐涸ꣳⵖ✫倰岁䨾巑渷湡叻暟涸侨ꆀㄤ匧 
䚍薴㔵կⰌ靶✳絶䪮助⯈雽㼜LogP⧩-8~26⛓ꢂ涸⻊ざ暟鵳遤♧ꛏⴔ猌雮侨研䎽ㄤꬶぢ去靧絆㷖涸湡叻 
暟纈⡤〳⟄㽴〳腊涸⸈㣐侨ꆀ➢罜䕎䧭♧⚡巑渷侨ꆀ⠍㢴⚂匧䚍薴㔵匧㣐涸㣐㘗侨研䎽䧴ꬶぢ去靧絆㷖 

倰岁կ 
1.3.3 湱Ⱒ暟餘涸Ⱏずⴔ區 

鵯ꅽ涸湱Ⱒ暟餘僽匧䚍䊵䒗鳅㣐ծ告⻊ざ暟⛓ꢂ剣鳅䔂湱Ⱒ䚍涸暟餘կ嫱㥵务蚋ծ㣔搬❡暟ꅽ侨ꆀ⠍ 
㢴涸崞䚍暟餘䕹姼⛓ꢂ〳腊㶸㖈湱⡃涸絕匬告匧䚍ծ崞䚍ծ蚋佪〳腊䊵䒗鳅㣐告Ⱖ侮⡤ⴔ區㼆✵㣔搬 
❡暟涸蚋佪蚋椚ⴔ區⽲⼧ⴔꅾ銳կⱄ嫱㥵㼭ⴔ㶩蚋暟䧴㣔搬❡暟涸厤崞䚍䧭ⴔ鵳Ⰶ⡤ⰻ⛓た⠔鵳遤♧禹 
⴩涸去靧鸀䖈➢罜❡欰⠍㢴絕匬湱Ⱒ告匧䚍䊵䒗鳅㣐涸去靧暟搬た鵳Ⰶ㐼㸽ꬶ挿❡欰蚋佪剒た䱗ⴀ⡤ 
㢪կ鵯❈鵂玐鿪㼜❡欰匧䚍䊵䒗鳅㣐涸湱Ⱒ暟餘剣䗳銳㖈♧妃ⴔ區务鵳遤Ⱏずⴔ區կ⢪欽Ⰼ靶✳絶㽠〳⟄ 
鴪ⵌ♧ꛏⴔ區匧䚍䊵䒗熊㣐ծ侨ꆀ⠍㢴涸湱Ⱒ暟餘կ 
1.3.4 䲿넞䂽㺂ꆀㄤⴔ猌䏞 

㔔⚹Ⰼ靶✳絶椚雿副僽㼜导湱蒀靶ծ❵宐湱蒀靶ㄤ⿽ꅾ唑䏞⸈⟄絕ざ䬪㺈✫ⴔ猌匧䚍薴㔵⛲ず傞⛲

非靶向代谢
组学以及全
组分分析

数据库及靶
向代谢组学

相关物质的
共同分析

提高峰容量
和分离度
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匧㣐涸䲿넞✫ⴔ猌涸油㺂ꆀ⛲腊♧㹁玐䏞⠏⻊ծ佖㊤ⴔ猌䏞կ嫱㥵㼆✵♧❈Ⱘ剣⚙䚍㛇㔙涸暟餘㥵卓〫
欽导湱䧴❵宐湱蒀靶赡搬腊模䧭ⴔ猌告湡叻暟侨ꆀ♧㢴㽠熊ꦼ䖤ⵌ模繠涸ⴔ猌油㺂ꆀ〳腊⛲⠔♶㢿կ
罜⢪欽Ⰼ靶✳絶ⴭ〳⟄ⵄ欽导湱ㄤ❵宐湱涸ⴔ猌腊⸂㼜⚙䚍㛇㔙暟餘ⴔ崨鵳Ⰶ♶ず涸蒀靶⡤禹务剣佪
䲿넞油㺂ꆀ䎇刿㺂僒鵳遤ⴔ猌䏞涸佖㊤կ鵯⚡倰ぢ㔔⚹湡⵸ざ⡲靃곿絆涸㹊낉鵮㖈鵳遤务佦劥俒꧋兽♶
佐䔶կ 

䚪罜鎊⛓ⵄ欽Ⰼ靶✳絶〳⟄㖈㢴⚡곭㚖ㄤ䎾欽倰ぢ副模䧭㢕勇㛇餘务㢴湡叻暟涸剣佪ⴔ猌կꥥ满䎾
欽靃곿涸䒓㾝ㄤ♸♶ず㷖猰ծ곭㚖⚁㹻涸❜崨劢勻〳腊⠔〄䱡刿㢴涸䎾欽倰ぢկ 

  

1.4 Ⰼ 靶 ✳ 絶 巊 餘 禹 絡 ⾲ 椚 ♸ 낉 霆 㹊 낉  

巊湱蒀靶溶䎛岌䎾欽✵ぐ곭㚖务㢕勇絆ⴔ涸ⴔ猌♸ⴔ區Ⱖ务剒兜麑⢪欽涸僽导湱巊湱蒀靶呋ㅷ务絆
ⴔ⣜匧䚍歋䔂荛䓳⣜妃鄄峤膴唬崵կ搬罜䔂匧䚍涸暟餘㖈导湱蒀靶叙副⥂殆熊䓳欨荛尵剣⥂殆湬䱹㖈娥
傞ꢂ崨ⴀ偽岁剣佪模䧭ⴔ猌կ鍒Ɀ鵯♧꡼곿涸⸅岁⛓♧僽⢪欽❵宐⡲欽蒀靶HILIC叙去剏导湱蒀靶叙
鵳遤ⴔ猌HILIC垷䒭涸峤膴곡䎸♸导湱蒀靶湱导䔂匧䚍暟餘剣刿䔂涸⥂殆կ搬罜♸导湱叙湱导䓳匧
䚍暟餘㖈HILIC叙副⥂殆♶⢕ず呋♶腊⥂霆䨾剣暟餘䖤ⵌ剣佪ⴔ猌կ皍罜鎊⛓湡⵸尵剣♧猫蒀靶ⴔ猌垷
䒭腊ず傞⥂霆넞匧䚍暟餘♸⡛匧䚍暟餘涸剣佪ⴔ猌կ 

㛇✵⟄副꡼곿䀙峸䒓〄✫Ⰼ靶✳絶巊湱禹絡կ痦♧絶⚹❵宐⡲欽蒀靶䧴Ⱖ➭湱⡃⡲欽涸蒀靶欽✵넞
匧䚍暟餘涸ⴔ猌痦✳絶⚹导湱蒀靶欽✵⡛匧䚍暟餘涸ⴔ猌կ⚙⚡絶䏞鸑鵂넞⾓⼧鸑ꢎ⿺㹁ꆀ梠鵶䱹鸑
鵂ꢎ涸ⴗ䰃䱽ⵖ湡叻暟鵳Ⰶ湱䎾絶䏞鵳遤ⴔ猌կ⚹✫낉霆禹絡涸鷓欽䚍鷥》39猫넞匧䚍暟餘34猫孽㛇
ꃑծ2猫呍薗ꃑծ3猫祪♸21猫⡛匧䚍暟餘腒餘㼆禹絡鵳遤낉霆絕卓邍僈霪禹絡腊㖈40 minⰻ模䧭
䨾剣暟餘涸ⴔ猌絁䚍♸ꅾ㢕䚍葻㥩넞崽䏞鵳呋た偽婎殆կ㣐롖過崰呋ㅷⴔ區絕卓邍僈霪禹絡油㺂ꆀ㣐
✵兜鸑⽀叙禹絡կ霪禹絡〳欽✵去靧絆㷖ծ㣔搬❡暟ծ梠㞯ծⱚⰰ婎瘝湡叻暟匧䚍騗䏞鳅㣐곭㚖涸ⴔ區կ 
1.4.1 Ⰼ靶✳絶巊餘禹絡ꂁ縨 

⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸餘靶翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀靶叙
痦♧絶⚹ HILIC ❵宐⡲欽蒀靶叙痦✳絶⚹ C8 导湱蒀靶叙ծ♧⚡㹁ꆀ梠ծ♧⚡넞⾓⼧鸑ꢎ匬䧭崨騟㕃
㥵㕃 1Ⱘ⡤ꂁ縨㥵♴鶣կ 
Ⰼ靶✳絶巊湱涸Ⱘ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼  DGU-20A5R 
鳕 巊 岹  LC-30AD × 4 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 唬 崵 㐼  SPD-M40 

蒀靶䊨⡲畀 LabSolutions Ver. 5.97 ⼧  鸑 ꢎ   FCV-36AH 
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㕃 1. Ⰼ靶✳絶巊餘翫欽禹絡爙䠑㕃11D 岹 A 21D 岹 B32D 岹 A42D 岹 B5♲鸑幊ざ㐼6荈⸓鵳呋㐼
7❵宐⡲欽蒀靶叙8넞⾓⼧鸑ꢎ9500 μL 呋ㅷ梠10♲鸑幊ざ㐼11导湱蒀靶叙12唬崵㐼 
1.4.2 ⴔ區崨玐  

侮⚡ⴔ區崨玐〳⟄ⴔ⚹♲⚡꣌媯 
1匧䚍ⴔ崨1D 蒀靶岹絆䧭涸痦♧絶巊湱禹絡鳕鷐넞嫱⢾⛩臟崨⸓湱絑荈⸓鵳呋㐼䶀䌄呋ㅷ鵳Ⰶ HILIC 叙
姼傞呋ㅷ务涸务⡛匧䚍暟餘㖈 HILIC 叙副♶⥂殆湬䱹峤膴鵳Ⰶ呋ㅷ梠ⶥ⡮涸넞匧䚍暟餘鄄 HILIC 叙⥂
殆㼜模䧭た絯涸ⴔ猌2D 蒀靶岹鳕鷐넞嫱⢾宐湱崨⸓湱䎂邂 C18 叙㕃 2 

 
㕃 2. 匧䚍ⴔ崨朐䙖 

2넞匧䚍暟餘ⴔ猌♸⡛匧䚍暟餘叙㣢翸送䖉呋ㅷ梠务涸务⡛匧䚍暟餘佐꧋模䧭ⴗ䰃⼧鸑ꢎ1D 宐湱嫱
⢾唑䏞䲿⼮呋ㅷ务ⶥ⡮暟餘䭽匧䚍➢⡛ⵌ넞⣜妃➢ HILIC 蒀靶叙务峤膴鵳Ⰶ唬崵㐼2D 岹 A 鳕鷐剣劼湱
崨⸓湱㼜⪰㶸✵㹁ꆀ梠务涸务⡛匧䚍呋ㅷ䲀鷐鵳Ⰶ♲鸑幊ざ㐼䎇♸ 2D 岹 B 鳕鷐涸㣐崨鸟宐湱崨⸓湱㖈
絁幊ざ獺ꅺ鵳Ⰶ䎇翸送✵ C8 叙㣢㕃 3կ 
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㕃 3. 넞匧䚍暟餘ⴔ猌♸⡛匧䚍暟餘叙㣢翸送 

3HILIC 䎂邂⿺⡛匧䚍暟餘ⴔ猌䖉⥂殆✵ HILIC 叙副涸넞匧䚍暟餘ⴔ區模䧭ⴗ䰃⼧鸑ꢎ1D 岹㔐ⵌ넞
嫱⢾ ACN䎂邂蒀靶叙2D 岹唑䏞䲿⼮剣劼湱嫱⢾㼜翸送✵ C8 叙㣢涸务⡛匧䚍暟餘䭽匧䚍➢넞ⵌ⡛幯
妃峤膴鵳Ⰶ唬崵㐼模䧭ⴔ區㕃 4կ 

 
㕃 4. HILIC 䎂邂⿺⡛匧䚍暟餘ⴔ猌 

〥㢪霪禹絡ⰻゎ♧⚡ UHPLC 㶩禹絡㕃 3 紤蒀崨騟鿈ⴔ〳欽✵䌢錞ⴔ區䲿넞禹絡涸鷓欽䚍կ 
䱹♴勻䧮⟌䒓㾝✫♧禹⴩낉霆ㄤ⠏⻊㹊낉կ

1.4.3 낉霆㹊낉湡叻暟⥌䜂 
鷥》 LogP 薴㔵➝✵-8.79~13.87 涸 39 猫넞匧䚍暟餘34 猫孽㛇ꃑծ2 猫呍薗ꃑծ3 猫祪♸ 21 猫⡛

匧䚍暟餘腒餘⡲⚹湡叻暟餘邍 2ꂁⵖ䧭幊叻罌㻋禹絡կ 
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邍 2. 湡叻暟餘㛇劥⥌䜂 

綘〿 暟餘 ⴔ㶩䒭 CAS# 碫ⵆ Log P 

1 β-NAD C21H27N7O14P2 53-84-9 呍薗ꃑ碫 -8.79 
2 Stachyose hydrate C24H42O21 54261-98-2 祪碫 -6.82 
3 uridine 5'-diphospho- C17H27N3O17P2 528-04-1 呍薗ꃑ碫 -5.18 
4 D-Mannitol C6H14O6 69-65-8 祪碫 -4.67 
5 D- (+)-Glucose C6H12O6 50-99-7 祪碫 -3.17 
6 taurine C2H7NO3S 107-35-7 孽㛇ꃑ -2.46 
7 carnosine C9H14N4O3 305-84-0 孽㛇ꃑ -2.17 
8 Hydroxyproline C5H9NO3 51-35-4 孽㛇ꃑ -1.84 
9 Hydroxylysine C6H14N2O3 13204-98-3 孽㛇ꃑ -1.79 
10 Arginine C6H14N4O2 7200-25-1 孽㛇ꃑ -1.79 
11 creatinine C4H7N3O 60-27-5 孽㛇ꃑ -1.68 
12 Glutamine C5H10N2O3 585-21-7 孽㛇ꃑ -1.67 
13 serine C3H7NO3 302-84-1 孽㛇ꃑ -1.58 
14 citrulline C6H13N3O3 372-75-8  孽㛇ꃑ -1.53 
15 Asparagine C4H8N2O3 2058-58-4 孽㛇ꃑ -1.51 
16 Glutamic acid C5H9NO4 617-65-2 孽㛇ꃑ -1.43 
17 Histidine C6H9N3O2 4998-57-6 孽㛇ꃑ -1.26 
18 Anserine C10H16N4O3 584-85-0 孽㛇ꃑ -1.24 
19 Threonine C4H9NO3 80-68-2 孽㛇ꃑ -1.23 
20 Lysine C6H14N2O2 70-54-2  孽㛇ꃑ -1.04 
21 Ornithine C5H12N2O2 616-07-9 孽㛇ꃑ -0.96 
22 β-Alanine C3H7NO2 107-95-9 孽㛇ꃑ -0.86 
23 sarcosine C3H7NO2 107-97-1 孽㛇ꃑ -0.79 
24 Alanine C3H7NO2 302-72-7 孽㛇ꃑ -0.68 
25 aspartic acid C4H7NO4 617-45-8 孽㛇ꃑ -0.67 
26 Proline C5H9NO2 2517/4/6 孽㛇ꃑ -0.57 
27 α-Aminoadipic acid C6H11NO4 542-32-5 孽㛇ꃑ -0.54 
28 Cystathionine C7H14N2O4S 535-34-2 孽㛇ꃑ -0.13 
29 pipecolinic acid C6H11NO2 535-75-1 孽㛇ꃑ 0 
30 Homocysteine C4H9NO2S 454-29-5 孽㛇ꃑ 0.22 
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31 Methionine C5H11NO2S 59-51-8 孽㛇ꃑ 0.37 
32 Tyrosine C9H11NO3 556-03-6 孽㛇ꃑ 0.38 
33 Isoleucine C6H13NO2 443-79-8 孽㛇ꃑ 0.73 
34 Leucine C6H13NO2 328-39-2 孽㛇ꃑ 0.73 
35 PGF2α-EA C22H39NO5 353787-70-9 腒肘ꃑ碫 0.9 
36 Homocystine C8H16N2O4S2 462-10-2 孽㛇ꃑ 1.03 
37 Tryptophan C11H12N2O2 1954/12/6 孽㛇ꃑ 1.04 
38 kynurenine C10H12N2O3 343-65-7 孽㛇ꃑ 1.09 
39 Phenylalanine C9H11NO2 150-30-1 孽㛇ꃑ 1.11 
40 Cystine C6H12N2O4S2 923-32-0 孽㛇ꃑ 1.23 
41 8-iso-15-keto-PGF2α  C20H32O5 191919-01-4 腒肘ꃑ碫 1.84 
42 PGD2 C20H32O5 41598-07-6 腒肘ꃑ碫 2.02 
43 PGF2α C20H34O5 551-11-1 腒肘ꃑ碫 2.14 
44 PGD1 C20H34O5 17968-82-0 腒肘ꃑ碫 2.38 
45 5-iPF2α-VI  C20H34O5 180469-63-0 腒肘ꃑ碫 2.49 
46 LPC(16:0) C24H50NO7P 17364-16-8 欥屘熧腒碫 2.84 
47 Lyso-PAF C-16 C24H52NO6P 52691-62-0 腒肘ꃀ 3.23 
48 PGJ2  C20H30O4 60203-57-8 腒肘ꃑ碫 3.34 
49 10S,17S-DiHDoHE  C22H32O4 871826-47-0 腒肘ꃑ碫 3.81 
50 13-HOTrE C18H30O3 87984-82-5 腒肘ꃑ碫 4.88 
51 LTA4 C20H30O3 72059-45-1 腒肘ꃑ碫 5.05 
52 9-HODE C18H32O3 98524-19-7 腒肘ꃑ碫 5.32 
53 AEA C22H37NO2 94421-68-8 腒肘ꃑ碫 5.66 
54 OEA C20H39NO2 111-58-0 腒肘ꃑ碫 6.36 
55 DHA  C22H32O2 6217-54-5 腒肘ꃑ碫 6.78 
56 AA C20H32O2 506-32-1 腒肘ꃑ碫 6.91 
57 Oleamide C18H35NO 301-02-0 腒肘ꃑ碫 7.07 
58 PC(16:0/16:0) C40H80NO8P 63-89-8 欥屘熧腒碫 10.88 
59 PC(17:0) C42H84NO8P 70897-27-7 欥屘熧腒 11.94 
60 ceramide(17:0) C35H69NO3 67492-16-4 ꭤ腒碫  13.87 
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1.4.4 呋ㅷ⵸㢅椚 
》 50 μL ⨴䐀㣐롖過崰⸈Ⰶ 200 μL 歌ꃫ小巤跗涯ⱄ⸈Ⰶ 50 μL 䒗⚋ꃫ嶴偒 60 s㖈 10˫♴⟄

14,000 rpm 涸鲮鸟猌䗱 10 min》 250 μL 副幡溫瑟ⲇⲏ䎁斕50 μL 䒗⚋ꃫ:宐50:50㢕很副劼ⴔ
區կ 

1.4.5 絕卓♸雭雿 

◆ ♸兜鸑巊湱禹絡涸湡叻暟剣佪ⴔ猌侨ꆀ嫱鳅 
㕃 5 䨾爙⚹湡叻暟幊叻很巊㖈✳絶禹絡副ⴔ區涸蒀靶㕃鸑鵂絆ざ HILIC 叙♸导湱叙㕃 6䨾剣暟

餘㖲䖤ⵌ✫熊㥩涸ⴔ猌կ⡲⚹㼆嫱➑⢪欽⽀叙涸兜鸑巊湱禹絡偽雿僽 HILICծC8ծC18 鵮僽㺈匧䚍涸 T3
叙㖲剣鿈ⴔ暟餘尵剣⥂殆㕃 7կ絾ざ嫱鳅✳絶巊湱禹絡腊㖈 40 min ⰻ模䧭㼆 60 猫㺈匧䚍騗䏞暟餘
涸葻㥩ⴔ猌կ 

 
㕃 5. Ⰼ靶✳絶巊餘翫欽禹絡♴涸 60 猫湡叻暟涸 XIC 㕃 

 

 
㕃 6. Ⰼ靶✳絶巊餘翫欽禹絡絆ざ❵宐叙♸导湱叙涸⠏⸷ 
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㕃 7. ♶ず⽀叙禹絡㼆 60 猫湡叻暟ⴔ猌涸 XIC 㕃 
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◆♸兜鸑巊湱禹絡涸ⴔ猌佪卓嫱鳅 
 㖈Ⰼ靶✳絶禹絡涸痦✳絶ⴔ猌务湡叻暟➢痦♧絶絑㹁ꆀ梠㼋Ⰶⵌ痦✳絶䎇絑⾎✫鳅Ɤ傞ꢂ涸叙㣢獺
ꅺ翸送㔔姼剣䗳銳㼆ⴔ猌佪卓鵳遤霉⟟կ㖈痦✳絶ⴔ猌涸 21 猫腒餘务剣⚙絆⥂殆傞ꢂ鳅鵛涸ずⴔ䒗匬⡤
ⴔⵆ⚹ 1PGD2 ♸ 8-iso-15-keto-PGF2α25-iPF2α-VIծPGD1 ♸ PGF2α㖈兜鸑禹絡ㄤⰌ靶✳絶禹絡涸
ⴔ猌㕃ㄤⴔ猌䏞霉⟟㥵㕃 8 ㄤ邍 3䚪⡤罜鎊⚙絆⻊ざ暟㖈兜鸑导湱禹絡ㄤⰌ靶✳絶禹絡副㖲忘駈ⴔ猌
䏞>1.5 涸銳宠⚂ⴔ猌佪卓Ⳝ⛖♶」կ⟄副⚙⢾邍僈⡛匧䚍暟餘㖈✳絶巊湱禹絡务赡搬絑⾎✫㹁ꆀ梠鲮
獴ծ叙㣢翸送告䎇尵剣㔔姼罜暷暨ⴔ猌䏞կ 

 

 
㕃 8. ⚙絆ずⴔ䒗匬⡤㖈✳絶巊湱禹絡(副)ㄤ兜鸑导湱巊湱C8涸ⴔ猌佪卓嫱鳅 

 
邍 3. ⚙絆ずⴔ䒗匬⡤㖈✳絶巊湱禹絡ㄤ兜鸑 C8 导湱巊湱涸ⴔ猌佪卓嫱鳅 

暟餘 
⥂殆傞ꢂmin ⴔ猌䏞USP 

✳絶巊湱禹絡 导湱巊湱 ✳絶巊湱禹絡 导湱巊湱 
PGD2 21.622 25.132 ˋˋ ˋˋ 

8-iso-15-keto-PGF2α 22.193 25.695 3.49 4.25 
5-iPF2α-VI 21.680 25.190 ˋˋ ˋˋ 

PGD1 22.215 25.689 2.65 3.269 
PGF2α 22.548 25.910 1.74 1.417 

◆禹絡낉霆 

60 猫暟餘叻ⲥ刼絁絁䚍葻㥩r2 > 0.9908ⲥ烁䏞 80~119.3%կぐ暟餘霫絈叻ⲥ刼絁⥌䜂㥵邍 4 䨾爙
鿈ⴔ刼絁㥵㕃 9 䨾爙կ 

5.86e4Q 351.2171 (-)
RT=21.622

RT=22.193

RT (min)
20.5 21.0 21.5 22.0 22.5 23.0 23.5

0.00

%

100.00

1.47e5Q 353.2327 (-)
RT=21.680

RT=22.215
RT=22.548

RT (min)
20.5 21.0 21.5 22.0 22.5 23.0 23.5

0.55

%

100.00

5.04e4Q 351.2171 (-)
RT=25.132

RT=25.695

RT (min)
24.5 25.0 25.5 26.0 26.5

1.11

%

100.00

1.25e5Q 353.2327 (-)
RT=25.190

RT=25.689

RT=25.910

RT (min)
24.5 25.0 25.5 26.0 26.5

0.55

%

100.00

✳絶 ✳絶 

C8 C8 

PGD2 

PGD2 

8-iso-15-keto-PGF2α 

8-iso-15-keto-PGF2α 

5-iPF2α-VI 

5-iPF2α-VI 

PGD1 

PGD1 

PGF2α 

PGF2α 
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邍 4. 湡叻暟餘叻ⲥ刼絁⥌䜂 

 綘〿 暟餘 絁䚍倰玐 絁䚍薴㔵 湱Ⱒ禹侨 r2 ⲥ烁䏞 (%) 
1 β-NAD Y = 27.3773X -4540.27 500-50000 μg/L 0.9994 93.5-108.3 
2 Stachyose hydrate Y = 13.0699X + 18416.5 1000-40000 μg/L 0.9961 88.6-109.4 
3 uridine 5'-diphospho-N-acetylglucosamine Y = 46.1893X -16922.9 1000-40000 μg/L 0.9967 88.6-109.0 
4 D-Mannitol Y = 20.8037X + 4877.82 500-20000 μg/L 0.9958 86.1-109.0 
5 D- (+)-Glucose Y = 2.94615X -4828.86 2000-40000 μg/L 0.9985 96.3-107.6 
6 taurine Y = 207.107X -115.873 20-500 μmol/L 0.9951 82.5-113.1 
7 carnosine Y = 8710.80X + 626436 20-500 μmol/L 0.9974 92.3-108.4 
8 Hydroxyproline Y = 3938.83X-3963.04 1-40 μmol/L 0.9945 91.0-105.4 
9 Hydroxylysine Y = 2016.78X + 23517.2 10-200 μmol/L 0.9949 82.0-111.2 

10 Arginine Y = 5147.10X + 647805 0.1-10 μmol/L 0.9988 92.0-107.3 
11 creatinine Y = 29746.4X -1577.74 1-40 μmol/L 0.9934 80.3-114.4 
12 Glutamine Y = 19489.2X + 6911.04 1-40 μmol/L 0.9908 83.7-113.9 
13 serine Y = 256.858X-440.187 2-40 μmol/L 0.9977 96.1-109.6 
14 citrulline Y = 816.776X -99.0084 1-20 μmol/L 0.9934 81.5-110.8 
15 Asparagine Y = 7256.97X -4481.96 1-40 μmol/L 0.9967 94.7-104.3 
16 Glutamic acid Y = 222.404X + 6799.61 20-500 μmol/L 0.9967 80.4-111.6 
17 Histidine Y = 17722.8X + 14027.3 1-40 μmol/L 0.9942 83.4-107.7 
18 Anserine Y = 63652.8X + 61248.1 1-40 μmol/L 0.9927 80.1-110.8 
19 Threonine Y = 10106.2X -2292.85 1-40 μmol/L 0.999 95.5-104.5 
20 Lysine Y = 973.668X + 25224.2 10-500 μmol/L 0.9981 92.8-108.2 
21 Ornithine Y = 633.757X + 38891.2 20-500 μmol/L 0.9964 82.0-114.2 
22 β-Alanine Y = 206.761X -2047.21 10-500 μmol/L 0.9968 82.8-110.7 
23 sarcosine Y = 136.861X + 3557.43 20-500 μmol/L 0.997 84.4-111.0 
24 Alanine Y = 328.451X -1459.50 5-200 μmol/L 0.9947 88.6-112.4 
25 aspartic acid Y = 284.087X -2314.85 10-500 μmol/L 0.9925 83.2-115.0 
26 Proline Y = 11690.3X -4538.63 1-40 μmol/L 0.9995 94.8-104.6 
27 α-Aminoadipic acid Y = 3523.68X -1480.10 1-40 μmol/L 0.9985 88.4-112.0 
28 Cystathionine Y = 2641.43X + 3220.09 5-200 μmol/L 0.9944 80.0-118.5 
29 pipecolinic acid Y = 89671.1X -13505.9 0.4-20 μmol/L 0.9968 87.2-108.9 
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30 Homocysteine Y = 574.468X -4944.69 10-500 μmol/L 0.9914 85.0-117.3 
31 Methionine Y = 8898.61X -7423.06 1-40 μmol/L 0.9951 89.6-114.5 
32 Tyrosine Y = 4655.75X + 1078.29 5-100 μmol/L 0.9979 91.7-104.8 
33 Isoleucine Y = 5754.45X -3406.97 1-40 μmol/L 0.9997 92.4-104.8 
34 Leucine Y = 8573.12X -7335.90 1-40 μmol/L 0.9967 90.2-111.9 
35 PGF2α-EA Y = 95.2196X -548.681 27.6-2761 μg/L 0.9998 93.5-106.4 
36 Homocystine Y = 4856.97X -16445.1 5-200 μmol/L 0.9924 83.4-111.7 
37 Tryptophan Y = 21175.9X -14947.4 1-40 μmol/L 0.9957 89.2-118.7 
38 kynurenine Y = 24445.8X -19599.4 1-40 μmol/L 0.9954 87.7-119.3 
39 Phenylalanine Y = 23357.4X -16107.4 1-40 μmol/L 0.9933 88.4-118.4 
40 Cystine Y = 2617.43X -38589.2 20-500 μmol/L 0.9951 81.9-112.2 
41 8-iso-15-keto-PGF2α Y = 326.376X -292.982 13.01-1301 μg/L 0.9999 93.1-103.3 
42 PGD2 Y = 325.530X + 856.632 23.4-2342 μg/L 0.9993 93.1-103.3 
43 PGF2α Y = 667.922X -1874.48 7.3-730 μg/L 0.9992 95.6-107.9 
44 PGD1 Y = 1881.10X + 474.898 4-405 μg/L 0.9999 94.8-105.3 
45 5-iPF2α-VI Y = 4212.84X +4195.03 4-405 μg/L 0.9986 86.9-105.5 
46 LPC(16:0) Y = 507.548X -2969.19 15-611 μg/L 0.9999 95.9-101.8 
47 Lyso-PAF C-16 Y = 1160.35X -3546.84 12-465 μg/L 0.9999 97.8-102.1 
48 PGJ2 Y = 394.399X + 1082.77 8-813 μg/L 0.9938 81.0-114.1 
49 10S,17S-DiHDoHE Y = 62.9644X -3562.46 53-1059 μg/L 0.9988 94.2-108.8 
50 13-HOTrE Y = 470.932X -1063.12 7-268 μg/L 0.9915 87.4-103.7 
51 LTA4 Y = 191.633X + 488.279 12-605 μg/L 0.9938 88.4-112.7 
52 9-HODE Y = 198.250X -1070.38 22.5-900 μg/L 0.9993 95.9-105.5 
53 AEA Y = 495.954X + 2652.58 9-899 μg/L 0.9949 85.6-108.3 
54 OEA Y = 463.389X -1668.86 21-2137 μg/L 0.999 85.7-114.8 
55 DHA Y = 455.245X + 4470.52 125.6-6281 μg/L 0.9977 93.5-106.1 
56 AA Y = 651.026X -3998.52 35-3477 μg/L 0.999 92.8-110.2 
57 Oleamide Y = 340.736X -223.771 2.5-100 μg/L 0.9985 85.4-108.6 
58 PC(16:0/16:0) Y = 361.602X + 861.185 10-418 μg/L 0.9998 93.8-104.7 
59 PC(17:0) Y = 650.588X -3731.03 13-520 μg/L 0.9996 93.2-102.9 
60 ceramide(17:0) Y = 127.295X -1046.25 66-2663 μg/L 0.9993 89.6-105.0 
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㕃 9. 鿈ⴔ湡叻暟餘叻ⲥ刼絁 

◆ꅾ㢕䚍 

》ぐ暟餘絁䚍薴㔵剒⡛挿ծ务ꢂ崽䏞挿⿺剒넞崽䏞挿鵶絯鵳呋 6 ꛏ油꬗獤 RSD < 5.9%⥂殆傞ꢂ RSD 
< 0.39%邍 5կ 

邍 5. ⥂殆傞ꢂ♸油꬗獤ꅾ㢕䚍n=6 

綘〿 暟餘 
⥂殆傞ꢂ RSD (%) 油꬗獤 RSD (%) 

low medium high low medium high 
1 β-NAD 0.06 0.04 0.11 1.7  3.4  3.5  
2 Stachyose hydrate 0.09 0.09 0.11 1.2  2.5  3.4  
3 uridine 5'-diphospho-N-acetylglucosamine 0.09 0.08 0.1 2.2 0.8 2.6 
4 D-Mannitol 0.22 0.19 0.15 2.0  1.9  5.1  
5 D- (+)-Glucose 0.21 0.15 0.15 5.2  3.6  3.2  
6 taurine 0.25 0.18 0.21 5.9  5.1  4.0  
7 carnosine 0.05 0.04 0.09 1.3  1.6  2.8  
8 Hydroxyproline 0.21 0.13 0.14 2.6  2.6  3.7  
9 Hydroxylysine 0.09 0.04 0.07 4.3  3.4  5.3  

10 Arginine 0.06 0.05 0.06 0.7  2.1  1.5  
11 creatinine 0.34 0.19 0.18 3.4  3.0  1.2  
12 Glutamine 0.14 0.08 0.15 2.5  5.3  3.0  
13 serine 0.15 0.18 0.24 4.9  1.0  3.6  
14 citrulline 0.19 0.09 0.3 4.6  3.8 2.7  
15 Asparagine 0.17 0.1 0.15 3.9  4.8  3.4  
16 Glutamic acid 0.09 0.06 0.16 2.0  2.0  4.0  
17 Histidine 0.05 0.03 0.12 3.6  3.8  2.7  

Conc. (μg/L)
0 20000 40000

Area

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6
β-NAD
y = 27.37731x - 4540.271
R² = 0.9994208    R = 0.9997104

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

Conc. (μg/L)
0 10000 20000 30000

Area

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5 水苏糖
y = 13.06994x + 18416.48
R² = 0.9961191    R = 0.9980577

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

Conc. (μg/L)
0 10000 20000 30000

Area

0.0e0

5.0e5

1.0e6

1.5e6

uridine 5'-diphospho-N-acetylglucosamine
y = 46.18933x - 16922.90
R² = 0.9966678    R = 0.9983325

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

Conc. (μg/L)
0 5000 10000 15000

Area

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5 D-甘露醇
y = 20.80372x + 4877.823
R² = 0.9957947    R = 0.9978951

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

Conc. (μg/L)
0 10000 20000 30000

Area

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5
D-(+)葡萄糖
y = 2.946154x - 4828.865
R² = 0.9984737    R = 0.9992365

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

Conc. (μmol/L)
0 200 400

Area

0.0e0

2.0e4

4.0e4

6.0e4

8.0e4

1.0e5 taurine
y = 207.1075x - 115.8734
R² = 0.9950890    R = 0.9975415

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

Conc. (μmol/L)
0 200 400

Area

0.0e0

1.0e6

2.0e6

3.0e6

4.0e6

carnosine
y = 8710.803x + 626435.6
R² = 0.9973599    R = 0.9986791

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

Conc. (μmol/L)
0 10 20 30 40

Area

0.0e0

5.0e4

1.0e5

1.5e5
Hydroxyproline
y = 3938.828x - 3963.040
R² = 0.9945405    R = 0.9972665

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

Conc. (μmol/L)
0 50 100 150 200

Area

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5 Hydroxylysine
y = 2016.782x + 23517.23
R² = 0.9949196    R = 0.9974566

Curve Fit: Default (Linear)
Weighting: Default (1/C)
Zero: Default (Not Forced)
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18 Anserine 0.08 0.04 0.09 1.7  0.8  1.4  
19 Threonine 0.18 0.08 0.16 3.7  5.1  4.6  
20 Lysine 0.09 0.08 0.11 1.4  3.7  1.5  
21 Ornithine 0.11 0.06 0.11 1.4  2.5  4.8  
22 β-Alanine 0.29 0.24 0.3 4.6  4.0  5.2  
23 sarcosine 0.37 0.26 0.09 2.1  5.6  2.6  
24 Alanine 0.33 0.2 0.3 2.8  5.5  3.9  
25 aspartic acid 0.22 0.29 0.14 3.4  3.7  2.4  
26 Proline 0.26 0.17 0.17 4.7  2.6  2.3  
27 α-Aminoadipic acid 0.11 0.07 0.12 5.3  5.7  5.4  
28 Cystathionine 0.07 0.04 0.14 1.9  4.1  1.5  
29 pipecolinic acid 0.25 0.17 0.18 1.7  3.7  2.6  
30 Homocysteine 0.1 0.12 0.09 4.9  3.0  3.6  
31 Methionine 0.33 0.21 0.2 2.9  2.2  5.1  
32 Tyrosine 0.27 0.17 0.19 4.1  4.2  2.5  
33 Isoleucine 0.34 0.2 0.26 4.1  4.1  3.5  
34 Leucine 0.34 0.22 0.22 3.2  3.9  4.1  
35 PGF2α-EA 0.11 0.1 0.03 2.1  0.9  4.4  
36 Homocystine 0.09 0.05 0.12 3.0  2.4  3.2  
37 Tryptophan 0.33 0.21 0.28 2.7  5.4  5.6  
38 kynurenine 0.39 0.22 0.27 3.1  5.1  4.5  
39 Phenylalanine 0.37 0.23 0.27 2.6  4.6  4.3  
40 Cystine 0.09 0.07 0.1 5.4  2.3  2.6  
41 8-iso-15-keto-PGF2α 0.13 0.12 0.05 2.6  0.6  2.7  
42 PGD2 0.13 0.14 0.05 2.4  0.6  1.6  
43 PGF2α 0.12 0.11 0.05 1.4  1.1  2.2  
44 PGD1 0.13 0.12 0.05 2.2  0.6  2.3  
45 5-iPF2α-VI 0.13 0.13 0.05 2.2  0.4  1.6  
46 LPC(16:0) 0.1 0.07 0.01 4.0  1.1  0.8  
47 Lyso-PAF C-16 0.04 0.06 0.01 3.8  1.3  0.7  
48 PGJ2 0.07 0.06 0.04 1.8  2.2  4.0  
49 10S,17S-DiHDoHE 0.11 0.05 0.06 5.5  0.8  1.9  
50 13-HOTrE 0.11 0.06 0.05 3.8  0.5  1.0  
51 LTA4 0.07 0.06 0.04 5.3  3.2  2.4  
52 9-HODE 0.1 0.04 0.06 2.5  0.7  1.3  
53 AEA 0.04 0.05 0.02 3.2  1.2  0.7  
54 OEA 0.02 0.04 0.01 3.5  0.7 1.1  
55 DHA 0.06 0.04 0.07 1.3  2.2  0.6  
56 AA 0.05 0.03 0.07 1.9  1.2  0.8  
57 Oleamide 0.04 0.05 0.02 4.2  1.7  1.9  
58 PC(16:0/16:0) 0.01 0.02 0.01 2.3  0.6  1.9  
59 PC(17:0) 0.01 0.02 0.01 4.4  1.0  4.4  
60 ceramide(17:0) 0.09 0.08 0.1 2.2 0.8 2.6 
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◆ 婎殆罌㻋 

鵳呋絁䚍넞挿崽䏞呋ㅷた鵳呋瑟涯很⵫宐/歌ꃫ = 50/50v/vⴔ區䨾剣湡叻暟餘㖲劢ⴀ油կ 

1.4.6 㹊꣢呋ㅷⴔ區 

◆㛇餘佪䎾 

    ⟄㛇餘た⸈叻涸倰䒭罌㻋㛇餘佪䎾ꤑ 4 猫孽㛇ꃑ㢪Ⱖ⡮暟餘㖈✳絶禹絡副涸㛇餘佪䎾㖲㖈 60-140%
⛓ꢂ⚂✳絶禹絡♸兜鸑巊湱禹絡㛇餘佪䎾䊵ⵆ♶㣐㕃 10կ 

 
㕃 10. 湡叻暟餘㖈✳絶禹絡ㄤ兜鸑巊湱副涸㛇餘佪䎾 

◆ 䂽㺂ꆀ㼆嫱 

㣐롖過崰絑⵸鶣倰岁⵸㢅椚た副劼ⴔ區嫱鳅ず♧呋ㅷ㖈Ⰼ靶✳絶巊餘翫欽禹絡ծC18 叙ծHILIC 叙ㄤ
T3 叙副腊ⴔ猌䖤ⵌ涸䚪蒀靶油侨կ䨾䖤䪊䲽侨研絑 Insight Explore 荈⸓䲿》油邍癃鷥勵⟝餘靶䔂䏞
500ㆇ䎾 Mediumず傞䱗ꤑ娥傞ꢂHILIC<2 minC18ծT3 < 24 min崨ⴀ涸蒀靶油䨾䖤絕卓㥵邍 6
⿺㕃 11ծ㕃 12 䨾爙կ偽雿僽姻垷䒭鵮僽餏垷䒭Ⰼ靶✳絶巊餘翫欽禹絡涸油㺂ꆀ㖲㣐✵ HILICծC8ծC18
⿺ T3 ⽀蒀靶叙禹絡կ 

邍 6. ♶ず巊湱禹絡ⴔ區㣐롖過崰呋ㅷ䨾䖤蒀靶油侨 

 ✳絶巊湱 HILIC C8 C18 T3 
姻垷䒭 7208 956 5671 4908 4530 
餏垷䒭 4314 794 3307 3014 3444 

䚪雦 11522 1750 8978 7922 7974 
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㕃 11. 姻垷䒭♴♶ず禹絡ⴔ區㣐롖過崰呋ㅷ蒀靶油✳絶㕃 

 
㕃 12. 餏垷䒭♴♶ず禹絡ⴔ區㣐롖過崰呋ㅷ蒀靶油✳絶㕃 

1.4.4 絕雿 
䀙峸䒓〄✫Ⰼ倝涸Ⰼ靶✳絶巊湱禹絡鸑鵂㼜❵宐⡲欽蒀靶HILIC♸导湱蒀靶C8絆ざ〳⟄㹊

梡♧妃鵳呋ず傞ⴔ區넞匧䚍暟餘ㄤ务⡛匧䚍暟餘կ鸑鵂 LogP 薴㔵➝✵-8.79~13.87 涸 60 猫湡叻暟涸禹絡낉
霆㹊낉⟄⿺過崰㹊꣢呋ㅷⴔ區霆僈霪禹絡湱鳅✵兜鸑涸导湱禹絡䧴❵宐⡲欽蒀靶禹絡腊㖈♶僈儑㟞⸈
ⴔ區傞ꢂծ♶䕧ㆇⴔ猌䏞ծ皍⻊呋ㅷ⵸㢅椚姿낢涸⵸䲿♴嶊ꤑ偽佪涸娥傞ꢂⴔ猌儑衼䲿넞油㺂ꆀ〳ず
傞ⴔ猌넞务⡛匧䚍⻊ざ暟剣劅䎾欽✵去靧絆㷖ծ㣔搬❡暟ծⱚⰰ婎ⴔ區ծ蚋暟去靧瘝㺈匧䚍薴㔵ծ㢴湡叻
⻊ざ暟ծ㢕勇㛇餘涸ぐ碫ⴔ區고湡կ 

霪낉霆㹊낉絕卓〄邍㖈 Analytical Chemistry 勇䘋副Ⱘ⡤⥌䜂⿬罌⟄♴⿬罌俒柄կ 

1.4.5 ⿬罌俒柄 
Jieqing Feng, Qisheng Zhong, Jiangmeng Kuang, Jiaqi Liu, Taohong Huang, and Ting Zhou. 

Simultaneous Analysis of the Metabolome and Lipidome Using Polarity Partition Two-Dimensional 
Liquid Chromatography-Mass Spectrometry. Anal. Chem. 2021, 93, 1519215199 
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痦 2 畎 Ⰼ絆ⴔⴔ區/ꬋꬶぢ➿靧絆㷖䎾欽呩⢾  
Ⰼ絆ⴔⴔ區歋✵湡叻暟劢濼䧴罏劢⨞⟣⡦곫霃㔔姼㼆蒀靶ⴔ猌䪮助銳宠匧넞կꬋꬶぢ去靧絆㷖僽Ⰼ

絆ⴔⴔ區涸♧⚡Ⱙ㘗呩⢾ˋˋꬋꬶぢ去靧絆㷖呋ㅷⴔ區㼆⟉㐼ծ倰岁剣匧넞涸銳宠蒀靶ⴔ猌ծ餘靶唬崵꨽
銳㽴〳腊銻渷劢濼⻊ざ暟絆㷖呋ㅷ⿶㶸㖈呋ㅷ棇餥ծ䚪ⴔ區傞ꢂꟋծ呋ㅷ㛇餘㢕勇ծ㼆餘靶餏蚚鳅ꅾ瘝꡼
곿㔔姼㥵⡦㖈剒瀊涸ⴔ區傞ꢂⰻ嶊署剒㼱涸呋ㅷ銻渷㽴〳腊㢴涸劢濼暟㼆餘靶畮❡欰剒㼭涸寓群餏
蚚䎇絶䭯侨研珘㹁䚍僽ꬋꬶぢ去靧絆㷖ⴔ區♧湬꬗⚰涸䮋䧶կ 

䀙峸鸑鵂Ⰼ靶✳絶巊餘翫欽禹絡涸㺈匧䚍ⴔ猌+LCMS-9050 涸姻餏匧ず傞䪊䲽⸆腊絆䧭✫ 4in1 暵蒀
䪮助絆ざ倰呩կ湱嫱䌢錞巊餘ⴔ區倰岁〳⟄蒜溁 3/4 涸呋ㅷㄤ䚪ⴔ區傞ꢂⲸ㼱餘靶 3/4 涸ⴔ區餏䬐䎇
鸑鵂䎂遤霃雦㹊梡⯎ⴔ䎂邂ㄤ幡峤Ⲹ㼱✫❜⿸寓群ㄤ雵䗴佪䎾䲿넞✫禹絡珘㹁䚍ㄤꅾ梡䚍կ 

湡⵸ⵄ欽Ⰼ靶✳絶巊餘翫欽禹絡♸⚁㹻靃곿絆ざ⡲剣⟄♴Ⳝ⚡䎾欽呩⢾⣘⿬罌 
Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡欽✵㣐롖䫈龏氿涸ꬋꬶぢ去靧絆㷖灇瑕  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽㹁䚍ⴔ區랱碛呋ㅷ  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽ⴔ區➃⿬✳ꃫ涵薗絆ⴔ屛毫꣚㼷蘀嵳랾氿㼭롖ⴲ姿去靧劼椚  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡欽✵⵸⴩艑浓欰暟叻䘋暟癃鷥  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽㹁䚍ⴔ區絈蝒〄ꃋ巊务欰暟ⱚ蚋  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽㹁䚍ⴔ區➃胢渹腒㢴祪岤㼘巊  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡㼆♶ず❡㖑涸冝紻⚎倰됒聝聘絆絉鵳遤ꬋꬶぢ去靧絆㷖ⴔ區 
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡欽✵㣐롖䫈龏氿涸ꬋꬶぢ➿靧絆㷖灇

瑕 
 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆䫈龏氿㣐롖過崰鵳遤✫ꬋꬶぢ去靧絆㷖ⴔ
區կ㛇✵Ⰼ靶✳絶巊湱禹絡Ⱏ䪪ⵌ 8083 ⚡暵䖄油Ⱖ务痦♧絶 2713 ⚡痦✳絶 5370 ⚡կ姻❜⨊剒㼭✳
⛧ⴼⵆⴔ區OPLS-DA邍僈姻䌢絆♸垷㘗絆剣儑衼䊵䒗Ⱏ䪪ⵌ 247 猫」ꆀ䫏䕧ꅾ銳䚍(VIP)㣐✵ 1 涸⦫
鷥䊵䒗䚍去靧暟絑侨研䎽嫱㼆ꊹ㹁ⴀ 44 猫⚺銳⺫䭍 39 猫腒餘ծ2 猫孽㛇ꃑծ3 猫欰暟焦⚺銳䕧ㆇ涸
鸑騟⺫䭍欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟ざ䧭ծ靽孽ꃑ去靧瘝կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 㔋匧勍-굷遤傞ꢂ餘靶 ꬋꬶぢ去靧絆㷖 䫈龏氿 

 

䫈龏氿(depression)僽䔲⵸鸣䧭ꬋ荝娥⨴䐀䰀
㣟涸剒⚺銳㔔稇ꅾ䏞䫈龏氿僽荝婎桧剒넞涸氬氻
⛓♧կ研絡雦Ⰼ椕剣3.22➉➃〡䝖剣䫈龏氿⽑䚪
➃〡涸4.4%务㕂ㄤ⽪䏞僽䝖罏剒⚹꧋务涸㖑⼓կ
研靈叅2010-2019 䎃务㕂罈䎃➃䫈龏氿䝖氻桧넞
鴪26%2015-2019䎃务㕂❡㦀➃纈❡た䫈龏氿唬ⴀ
桧⚹15%կ䫈龏氿㼆䝖罏⿺Ⱖ㹻䏭䕧ㆇ䊭㣐䝖氻
桧䭯絯副⼮䒸饰✫馊勻馊㢴涸爢⠔Ⱒ岤կ 

湡⵸䫈龏氿涸氻椚劼椚䎇♶僈烁㖈灇瑕倰꬗
剣♶㼱氻㔔⧺霹鳅⚹Ⱆ雩涸剣絈脅㔔㶩⧺霹ծ⽀
腂⧺霹ծ牟絑〳㝕䚍⧺霹կ㽴！Ⱒ✵䫈龏氿涸氻㔔
㶸㖈♶㼱⧺霹告僽鵯❈⧺霹鿪剣Ⱖ㽷ꣳ䚍♶腊
模Ⰼ鍒ꅺ幡嘽䫈龏氿涸〄欰կ㔔姼➠搬꨽銳䒓㾝
刿㢴涸灇瑕勻䳶爙䫈龏氿կ 

去靧絆㷖僽灇瑕暵㹁欰暟⡤禹务侮⡤去靧暟宐

䎂⿺Ⱖ」⻊錞䖒涸杝用㷖猰僽氬氻灇瑕涸ꅾ銳䩛
媯⛓♧կ去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟匧䚍
騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭ⴔ區կ劥灇瑕ⵄ欽Ⰼ
靶✳絶巊湱禹絡〳⟄ず傞模䧭넞匧䚍ㄤ⡛匧䚍涸
去靧暟ⴔ區㣐㣐蒜溁✫㹊낉䊨⡲ꆀㄤⴔ區傞ꢂկ
霪禹絡♸䀙峸㔋匧勍-굷遤傞ꢂ餘靶LCMS-9030絕
ざ〳⟄鵳遤㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖Ⰼ絆
ⴔ灇瑕կ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF禹絡⟄ꬋꬶ
ぢ去靧絆㷖涸䊨⡲崨玐ⴔ區✫⨴䐀㣐롖ㄤ䫈龏氿㣐
롖涸過崰呋ㅷ〄梡44猫䊵䒗䚍去靧暟⚺銳⚹腒
餘姼㢪鵮剣孽㛇ꃑծ欰暟焦瘝去靧❡暟⚺銳䕧ㆇ
欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟
ざ䧭ծ靽孽ꃑ去靧կ 

 

1㹊낉鿈ⴔ 
1.1 䫈龏氿㣐롖垷㘗匬䒊 

ꅷ欽䢨䚍♶〳곫濼鲽䏞䎾慨Chronic unpredictable mild stress , CUMS䒊用䫈龏氿㣐롖垷㘗䒊垷
28 㣔嫦㣔ꥥ劼絛✮ 1-2 猫⾓⸂彂կ鸑鵂㣐롖⡤ꅾծ傟㖞㹊낉遤⚹㷖䖤ⴔծ祪宐⨊㥩桧ծ넞卹⼧㶶鶴㹡䒓
佞苮忕殆傞ꢂծ䔂鶖康岷㹊낉䮤䩟遤⚹䖤ⴔ瘝 5 ⚡䭷叻Ⱏず霉⟟䫈龏氿㣐롖垷㘗匬䒊僽や䧭⸆կ 

1.2 呋ㅷꅷ꧋⿺㢅椚 
垷㘗䒊用䎇霉⟟模䧭たꅷ欽滚溷꫽腡ꅷ過倰䒭佐꧋㣐롖過巊✵䫒ⳕ！ꥥた㼜過巊猌䗱 (4000 rpm
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8 min)㼭䗱エ》副㽻帜랕蒀過崰✵溶叻雵涸猌䗱！欽ⱺ渱䌄㔐⪰㶸㖈80 °C ⱺ盲կ 
呋ㅷ鍒ⲏた》 50 μL 㣐롖過崰⸈Ⰶ 200 μL 歌ꃫ小巤跗涯ⱄ⸈Ⰶ 50 μL 䒗⚋ꃫ嶴偒 60 s㖈 10˫

♴⟄ 14,000 rpm 涸鲮鸟猌䗱 10 min》 250 μL 副幡溫瑟ⲇⲏ䎁斕50 μL 䒗⚋ꃫ:宐50:50㢕很副
劼ⴔ區կ姻䌢絆♸垷㘗絆ぐ》 12 口呋ㅷ鵳遤ⴔ區嫦口呋ㅷぐ》 10 μL㖲⺣幊ざⵖ䧭餘ꆀ䱽ⵖQC
呋ㅷկQC 呋ㅷ㖈呋ㅷⴔ區⵸鵶絯鵳呋 6 ꛏ⛓た嫦ⴔ區 6 ⚡呋ㅷ䳃Ⰶ 2 ꛏ QC鸑鵂 QC 呋Ⰼ玐港崵侨研
餘ꆀկ 

1.3 ⟉㐼 
⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀

靶叙痦♧絶⚹ HILIC ❵宐⡲欽蒀靶叙痦✳絶⚹ C8 导湱蒀靶叙ծ♧⚡㹁ꆀ梠ծ♧⚡넞⾓⼧鸑ꢎ匬䧭
唬崵㐼⚹ LCMS-9030 㔋匧勍굷遤傞ꢂ餘靶⟉Ⱘ⡤鵶䱹倰䒭⿺乼⡲崨玐ծ⾲椚⿬罌䎾欽䫣デշⰌ靶✳絶巊
湱禹絡䒓〄⿺䚍腊낉霆ոկ 
Ⰼ靶✳絶巊湱涸Ⱘ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼  DGU-20A5R 
鳕 巊 岹  LC-30AD × 4 荈⸓鵳呋㐼 SIL-30AC 
叙 庛 盲  CTO-20AC 唬 崵 㐼  SPD-M40 

蒀靶䊨⡲畀 LabSolutions Ver. 5.97 ⼧  鸑 ꢎ   FCV-36AH 

1.4 侨研㢅椚 
ꅷ欽 Signpost MS 鲱⟝㼆靶㕃侨研㢅椚猌㶩䲿》ծ油㼆룅ծ油⼐ꂁծ油䔂䏞吥姻た㼜侨研㼋Ⰶ

SIMCA 鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟⣜研礵烁 m/z ⿺ MS2 靶㕃㖈 MS DIAL ⿺ HMDB 瘝䎂〵社
程烁雩去靧暟猫碫搬た㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區կ 

 

2絕卓♸雭雿 

2.1 蒀靶㕃♸蒀靶䂽 
過崰呋ㅷⰩ㘗蒀靶㕃㥵㕃 1 䨾爙կ 

 
㕃 1. QC 呋ㅷ BPC 㕃覰: 姻垷䒭綁: 餏垷䒭 

䨾剣呋ㅷ絑鵂油䲿》♸油㼆룅㢅椚たⰟ䖤ⵌ 8083 ⚡暵䖄油絑鵂 80%錞ⴭ㖈 80%⟄副涸呋ㅷ务
鿪剣唬ⴀ癃鷥た鵮ⶥ 2875 ⚡暵䖄油㖈鵯 2875 ⚡暵䖄油务ⶂꤑ㖈 QC 呋ㅷ务  
油꬗獤 RSD > 30%暵䖄油鵮ⶥ 2752 ⚡㼜鵯 2752 ⚡暵䖄油㼋Ⰶ SIMCA 鲱⟝欽✵絡雦ⴔ區邍 2կ 

 
 

RT (min)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

0.00

%

100.00
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邍 2. 過崰呋ㅷⴔ區暵䖄油侨 

暵䖄油侨 
姻垷䒭 餏垷䒭 

痦♧絶 痦✳絶 痦♧絶 痦✳絶 
ⴲ㨤 1484 3184 1229 2186 

80%錞ⴭ癃鷥 568 984 420 923 
QC 呋 RSD < 30% 551 882 411 908 

VIP > 1 45 101 32 69 

2.2 䊵䒗䚍➿靧暟叅䪪 

姻❜⨊剒㼭✳⛧ⴼ倗ⴔ區OPLS-DA絕卓儑爙姻䌢絆♸垷㘗絆〳⟄僈儑㖑⼓ⴔ邍僈䫈龏氿㣐롖♸
姻䌢㣐롖過崰去靧❡暟剣儑衼䊵䒗㕃 2կ 

 
㕃 2. 姻䌢絆♸垷㘗絆 OPLS-DA 䖤ⴔ㕃a: 姻垷䒭b: 餏垷䒭 

⟄❜⿸낉霆涸倰䒭㼆副鶣 OPLS-DA 垷㘗鵳遤낉霆絕卓邍僈姻垷䒭♴䨔騄 R2=0.594Q2=-0.475
餏垷䒭♴ R2=0.481Q2=-0.617垷㘗〳ꬑ尵剣鵂䬾ざ㕃 3կ 

 
㕃 3. OPLS-DA ❜⿸낉霆絕卓a姻垷䒭b餏垷䒭 

鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䚍䚍去靧暟鷥》 VIP > 1 涸暵䖄
油✳絶蒀靶姻餏垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 247 ⚡(邍 2)կ 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 
㼜 247 ⚡ VIP > 1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘靶㕃㼋Ⰶ MS-DIAL 鲱⟝鸑鵂礵

烁 m/z ㄤ MS2 靶㕃⼐ꂁ鵳遤ꊹ㹁㕃 4䨾䖤絕卓♸ HMDB 䎂〵嫱㼆Ⱏꊹ㹁ⴀ 44 猫䊵䒗䚍去靧暟
⺫䭍 39 猫腒餘姼㢪鵮剣膯孽ꃑծ靽孽ꃑծ聘焦ծ欫蝲焦ㄤ膯孽ꃑ欫蝲焦䨾剣暟餘餘ꆀ崵㹁霴䊵 < 3 ppm
16 猫暟餘崽䏞宐䎂副靈〥㢪 28 ⚡崽䏞♴靈29 ⚡暟餘 t 唬낉 p < 0.01邍 3կ 

a b 

a b 
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㕃 4. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗䚍去靧暟 

邍 3. 䊵䒗䚍去靧暟ꊹ㹁絕卓邍 
綘〿 暟餘 垷䒭 R.T.(min) 㹊崵 m/z 椚雿 m/z 霴䊵 (ppm) 副/♴靈* 

1 Proline betaine + 4.96 144.1013 144.1019 0.59 ↑+ 
2 Uric acid - 7.14 167.0199 167.0210 1.10 ↑++ 
3 Proline + 7.17 116.0698 116.0706 0.78 ↑+ 
4 Carnitine + 7.71 162.1119 162.1125 0.53 ↑++ 
5 Glutamic acid + 12.56 148.0599 148.0600 0.09 ↓++ 
6 LPC(20:5) + 27.08 542.3233 542.3241 0.80 ↑+ 
7 LPC(20:4) - 27.77 602.3444 602.3463 1.89 ↓+ 
8 LPC(18:2) + 27.89 542.3207 542.3217 0.98 ↑++ 
9 LPC(16:0) + 28.34 518.3209 518.3217 0.80 ↑++ 

10 LPC(18:1) + 28.41 522.3544 522.3554 0.98 ↑+ 
11 LPC(17:0) + 28.90 510.3547 510.3554 0.67 ↓++ 
12 LPC(20:2) + 28.91 548.3701 548.3711 0.97 ↓++ 
13 LPC(18:0) - 29.23 568.3597 568.3620 2.32 ↓+ 
14 LPC(20:1) + 29.66 572.3679 572.3687 0.79 ↓+ 
15 Oleic acid - 30.38 281.2484 281.2486 0.19 ↑+ 
16 Stearic acid - 31.11 283.2654 283.2643 1.13 ↑++ 
17 PC(38:7) + 32.87 826.5347 826.5357 0.98 ↑++ 
18 PC(42:10) + 32.97 854.5682 854.5694 1.16 ↓++ 
19 PC(40:8) + 33.16 830.5688 830.5694 0.61 ↓++ 
20 PC(37:6) + 33.22 792.5534 792.5538 0.36 ↓++ 
21 DG(44:10) + 33.25 739.5247 739.5272 2.50 ↑++ 
22 PC(35:4) + 33.42 768.5529 768.5538 0.91 ↓++ 
23 PC(40:7) + 33.43 832.5840 832.5851 1.10 ↓++ 
24 PC(38:6) - 33.52 850.5577 850.5604 2.74 ↑++ 
25 PE(34:2) + 33.65 716.5216 716.5225 0.91 ↑+ 
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26 PC(42:8) + 33.65 858.6005 858.6007 0.25 ↓++ 
27 PC(36:4) - 33.72 826.5580 826.5604 2.44 ↓+ 
28 PC(32:1) + 33.79 732.5530 732.5538 0.73 ↑+ 
29 DG(36:3) + 34.02 641.5119 641.5115 0.43 ↓++ 
30 PE(38:4) - 34.07 766.5372 766.5392 2.01 ↓++ 
31 PC(37:4) + 34.07 796.5839 796.5851 1.22 ↓++ 
32 DG(34:1) + 34.12 617.5133 617.5115 1.84 ↓++ 
33 DG(36:4) + 34.13 634.5398 634.5405 0.74 ↓++ 
34 PC(42:7) + 34.20 860.6149 860.6164 1.46 ↓++ 
35 PC(36:2) - 34.59 830.5893 830.5917 2.38 ↓++ 
36 TG(60:12) + 35.62 968.7688 968.7702 1.40 ↓++ 
37 TG(56:9) + 35.66 918.7539 918.7545 0.61 ↓++ 
38 TG(58:10) + 35.70 944.7702 944.7702 0.00 ↓++ 
39 TG(54:7) + 35.72 894.7538 894.7545 0.74 ↓+ 
40 TG(58:9) + 35.78 946.7860 946.7858 0.12 ↓++ 
41 TG(56:7) + 35.94 922.7846 922.7858 1.22 ↓+ 
42 TG(58:8) + 35.95 948.8001 948.8015 1.46 ↓++ 
43 TG(56:6) + 36.10 924.8003 924.8015 1.22 ↓+ 
44 TG(54:3) + 36.41 902.8168 902.8171 0.25 ↓+ 

*↑ 副靈↓ ♴靈+ p < 0.05++ p < 0.01. 

2.4 鸑騟ⴔ區 
 㼜邍 3 务ꊹ㹁ⴀ涸 63 ⚡暟餘㼋Ⰶ MetaboAnalyst 䎂〵鵳遤鸑騟ⴔ區〄梡䝖䫈龏氿㣐롖⚺銳「䕧ㆇ
涸去靧鸑騟剣欥屘熧腒去靧ծ礵孽ꃑㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟ざ䧭ծ靽孽ꃑ去靧瘝㕃 5կ 

 
㕃 5. 䫈龏㣐롖「䕧ㆇ涸⚺銳去靧鸑騟 
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3絕雿 
劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡♸㔋匧勍-굷遤傞ꢂ餘靶翫欽㼆䫈龏氿㣐롖過崰鵳遤✫ꬋꬶぢ去靧絆㷖灇

瑕կⰌ靶✳絶巊湱禹絡的㣐✫去靧暟ⴔ區涸匧䚍薴㔵⸈副 Q-TOF 涸넞ⴔ鳹㹁䚍腊⸂Ⱏ䪪ⵌ 8083 ⚡暵䖄
油Ⱖ务 2713 猫✵痦♧絶❵宐湱蒀靶崨ⴀ5170 猫✵痦✳絶导湱蒀靶崨ⴀկOPLS-DA ⴔ區邍僈姻䌢絆
♸垷㘗絆過崰䧭ⴔ剣儑衼⼓ⵆⵄ欽 VIP ⧩>1 癃叅ⵌ 247 猫䊵䒗䚍去靧暟鸑鵂ⲥ烁 m/z ⿺ MS2 䎽社程ꊹ
㹁ⴀ 44 猫⺫䭍 39 猫腒餘ծ2 猫孽㛇ꃑծ3 猫欰暟焦կ鵯❈䊵䒗䚍去靧暟⚺銳䕧ㆇ欥屘熧腒去靧ծ礵孽ꃑ
ㄤ膯孽ꃑ去靧ծ礵孽ꃑ欰暟ざ䧭ծ靽孽ꃑ去靧瘝կ劥灇瑕㟞鵳✫㼆䫈龏氿涸雩霋ず傞邍僈Ⰼ靶✳絶巊湱禹
絡⡲⚹♧猫剣⸂涸䊨Ⱘ〳䌐⸔灇瑕罏♧妃䚍ⴔ區匧䚍騗䏞刿㣐涸去靧暟կ 
 

4. ⿬罌俒柄 
Jieqing Feng, Qisheng Zhong, Jiangmeng Kuang, Jiaqi Liu, Taohong Huang, and Ting Zhou. 
Simultaneous Analysis of the Metabolome and Lipidome Using Polarity Partition Two-Dimensional 
Liquid ChromatographyMass Spectrometry. Anal. Chem. 2021, 93, 1519215199 
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡㹁䚍ⴔ區랱碛呋ㅷ 
 

䶰 銳劥俒⢪欽Ⰼ靶✳絶巊湱禹絡♸ LCMS-9050 翫欽㼆랱碛呋ㅷ鵳遤㹁䚍ⴔ區կ姻餏垷䒭ず傞ꅷ꧋鵶絯
鵳呋 26 hTIC 㕃ꅾ㢕䚍葻㥩姻餏垷䒭♴ⰻ叻涸 m/z ⨊䊵㖈 1 ppm ⟄ⰻկ랱碛呋ㅷ姻垷䒭Ⱏ䲿》 6934
⚡ m/z餏垷䒭Ⱏ䲿》 3951 ⚡ m/z䎇㼆鿈ⴔ油꬗獤㣐✵ 1%涸絆ⴔ鵳遤㹁䚍ⴔ區կ霪禹絡〳㹊梡㺈匧䚍
絆ⴔ姻餏垷䒭ず傞ꅷ꧋鴪ⵌ4 in 1涸佪卓㣐㣐䲿넞ꅷ꧋佪桧կկ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱禹絡  Q-TOF  랱碛 
 

䪮助暵挿 
 Ⰼ靶✳絶♸ LCMS-9050 翫欽4 in 1暵挿蒜溁 3/4 呋ㅷㄤ傞ꢂ⚂侨研珘㹁〳ꬑկ 
 絕ざ Insight Explore 鲱⟝ծMS-DIAL 侨研䎽㼆⚺銳⻊ざ暟㹊梡㹁䚍ⴔ區կ 
 

랱碛⚹䧮㕂珨碛餴彂务涸棇餥珨猫㖈䧮㕂溶剣
1000㢴䎃涸猫嗃⾎〷랱碛Ⱘ剣⚪㺢涸蠒Ⱞ暟餘, ⺫
䭍랕ꂼծ欰暟焦ծ歜ꃫծ䔂䗱欦ծ涵欦ծ絶欰稇 Cծ
〽綁稇ծ蔄ꫬ稇瘝姼㢪랱碛务孽㛇ꃑゎꆀ⛲ꬋ䌢
⚪㺢կշ劥虊紴湡ո务雵鲿, 랱碛Ⱘ剣军聽䔂臍ծ邉
胄让꣊ծ崞過Ⱞ湡ծ䔂魧⨴⡤瘝蚋欽ㄤ⥂⨴⸆腊կ 

䀙峸Ⰼ靶✳絶巊湱禹絡䭆剣㖈絁獺ꅺ⚁ⵄ䪮助
ㄤ匧䚍ⴔ崨ծ⿽ꅾ唑䏞暵蒀䪮助〳 ⟄ず傞模䧭넞匧

䚍ㄤ⡛匧䚍涸去靧暟ⴔ區䀙峸LCMS-9050姻餏匧ⴗ
䰃傞ꢂ瀊〳 㹊梡姻餏垷䒭ず傞ꅷ꧋ꅷ欽Ⰼ靶✳絶
巊湱禹絡ずLCMS-9050翫欽䔂䔂翫ざ1ꛏⴔ區⽰
〳鴪ⵌ⠛絡4ꛏⴔ區佪卓4 in 1㣐㣐蒜溁✫㹊낉
䊨⡲ꆀㄤⴔ區傞ꢂկ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF禹絡㼆랱碛
务♶ず匧䚍涸⚺銳⻊ざ暟鵳遤㹁䚍ⴔ區⚹湱Ⱒ灇瑕
䲿⣘⿬罌կ

 

1㹊낉鿈ⴔ 
⟉㐼 

⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽,Ⱘ⡤ꂁ縨⚹ 
禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼 DGU-20A5R×2 
鳕 巊 岹 LC-30AD×4 荈⸓鵳呋㐼 SIL-30ACMP 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-20AC 
Ⱉ  鸑 ꢎ  FCV-12AH×2 餘 靶 ⟉ LCMS-9050 
蒀靶䊨⡲畀 LabSolutions Ver. 5.118LabSolutions Insight Ver. 3.7 

2絕卓♸雭雿 

2.1 랱碛呋ㅷ TIC 㕃 
랱碛呋ㅷ鵳遤㢅椚た鵳呋ⴔ區姻餏垷䒭ず傞ꅷ꧋TIC 㕃㥵♴կ➢ TIC 㕃务〳⟄溏ⴀ랱碛呋ㅷ絑鵂

Ⰼ靶✳絶巊湱ⴔ猌た넞匧䚍ㄤ⡛匧䚍⻊ざ暟㹊梡剣佪ⴔ猌կ 
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㕃 1. 랱碛呋ㅷ TIC 㕃 

2.2 ⟉㐼珘㹁䚍罌㻋 
LCMS-9050 鵳遤姻餏垷䒭ず傞ꅷ꧋鵶絯鵘遤 26 h랱碛呋ㅷ姻垷䒭ㄤ餏垷䒭 TIC 㕃ꅾ㢕䚍ꬋ䌢㥩

⸈Ⰶ涸⚙⚡ⰻ叻 m/z ⨊䊵㛇劥㖈 1 ppm ⟄ⰻ霹僈姻餏垷䒭ず傞ꅷ꧋⟉㐼ꬋ䌢珘㹁Ⱘ⡤絕卓錛㕃 2ծ3կ 

 
㕃 2. 랱碛呋ㅷ呋ㅷ姻餏垷䒭 TIC ꅾ〜㕃n=9 

 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 min
0.0

0.5

1.0

1.5

2.0

2.5

3.0
(x1,000,000)

5.0 10.0 15.0 20.0 25.0 30.0 35.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
(x1,000,000)

2.78e61:TIC(+)

RT (min)
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

0.0e0

2.0e5

4.0e5

6.0e5

8.0e5

1.0e6

1.2e6

1.4e6

1.6e6

1.8e6

2.0e6

2.2e6

2.4e6

2.6e6

2.8e6

3.23e63:TIC(-)

RT (min)
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

0.0e0

2.5e5

5.0e5

7.5e5

1.0e6

1.3e6

1.5e6

1.8e6

2.0e6

2.3e6

2.5e6

2.8e6

3.0e6

正离子 

负离子 

넞匧䚍 ⡛匧䚍 

넞匧䚍 ⡛匧䚍 

姻垷䒭 

餏垷䒭 



28 
 

 
㕃 3. 姻餏垷䒭餘ꆀ侨⨊䊵 

2.3 랱碛呋ㅷ㹁䚍ⴔ區 
⢪欽 MS-DIAL 㼆 DDA ꅷ꧋涸侨研鵳遤䲿》姻垷䒭Ⱏ䲿》 6934 ⚡ m/z餏垷䒭Ⱏ䲿》 3951 ⚡ m/z

Ⱖ侔挿㕃ㄤ䲿》蒀靶㕃㥵♴կ 

 
㕃 4. MS-DIAL 鲱⟝癃叅絕卓侔挿㕃ESI+ 

 
㕃 5. 鿈ⴔ m/z 䲿》猌㶩崨㕃ESI+ 

0.96744 0.88682 0.72558 0.80620
0.32248 0.40310

-0.16124
0.403100.56434

0.27098
0.60970 0.47421

1.01616
0.71131

0.37259 0.23710 0.338720.50808

-1.00
-0.50
0.00
0.50
1.00
1.50
2.00

1 2 3 4 5 6 7 8 9质
量

数
偏

差
/p

pm

测定次数

正模式m/z124.0393 负模式m/z295.2294

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

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5

5.0e5

6.0e5

7.0e5
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㕃 6. MS-DIAL 鲱⟝癃叅絕卓侔挿㕃ESI- 

 
㕃 7. 鿈ⴔ m/z 䲿》猌㶩崨㕃ESI- 

 

3絕雿 
⢪欽Ⰼ靶✳絶+LCMS-9050 㼆랱碛呋ㅷ鵳遤㹁䚍ⴔ區կ姻餏垷䒭ず傞ꅷ꧋26h ⰻ⟉㐼珘㹁䚍葻㥩⸈

Ⰶ涸ⰻ叻 m/z ⨊䊵㖈 1ppm ⟄ⰻ絕ざ MSDIALծInsight Explore 鲱⟝㼆랱碛呋ㅷ务油꬗獤㣐✵ 1%涸絆
ⴔ鵳遤㹁䚍ⴔ區կ絾副䨾鶣Ⰼ靶✳絶+LCMS-9050 〳㹊梡㺈匧䚍絆ⴔ姻餏垷䒭ず傞ꅷ꧋鴪ⵌ4 in 1
涸佪卓㼜㣐㣐䲿넞呋ㅷⴔ區佪桧կ 

  

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

0.0e0

1.0e5

2.0e5

3.0e5

4.0e5



30 
 

Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡ⴔ區➃⿬✳ꃫ涵薗絆ⴔ屛毫꣚㼷蘀嵳

랾氿㼭롖ⴲ姿➿靧劼椚 

 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆➃⿬✳ꃫ涵薗絆ⴔ♶ず⵫ꆀ絛蚋た涸꣚㼷
蘀嵳랾氿㼭롖過崰呋劥鵳遤✫ꬋꬶぢ去靧絆㷖ⴔ區կ㛇✵Ⰼ靶✳絶巊湱禹絡姻垷䒭♴Ⱏ䖤ⵌ 4679 ⚡暵䖄
油կ⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA邍僈垷㘗絆♸絛蚋絆剣儑衼䊵䒗Ⱏ䪪ⵌ 457 猫」ꆀ䫏䕧ꅾ銳䚍(VIP)
㣐✵ 1 涸⦫鷥䊵䒗䚍去靧暟絑侨研䎽嫱㼆ꊹ㹁ⴀ 5 猫䊵䒗䚍去靧暟⚺銳䕧ㆇ涸鸑騟⺫䭍礵孽ꃑ欰暟ざ
䧭ծ蔄欰㔋掜ꃑ去靧ծ♶껒ㄤ腒肘ꃑ欰暟ざ䧭瘝կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 㔋匧勍-굷遤傞ꢂ餘靶 ➃⿬✳ꃫ涵薗 ꣚㼷蘀嵳랾氿 
 

䪮助暵挿 
 ꅷ欽Ⰼ靶✳絶巊湱絕ざ Q-TOF㹊梡㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖ⴔ區կ 
 絕ざ Signpost MSծSIMCAծMS-DIAL 瘝㢴猫侨研㢅椚鲱⟝鵳遤䊵䒗去靧暟癃叅♸ꊹ㹁կ 

 

꣚㼷蘀嵳랾氻AD)僽♧猫〄㾝鳅⚹綕䢨涸牟
絑禹絡鷍遤䚍氬氻⚰䎯副⚺銳邍梡⚹雵䗴⸂鷶姿
邝Ⲹծ♶ず玐䏞涸雩濼ꥻ烯瘝氿朐կⰦ氻玐鳅Ɤ⚂
ꦼ⟄䕸䏀屛䠁կ湡⵸㼿緃⛘屛毫AD涸剣佪蚋暟銯
蚋涸屛毫佪卓♧菚⚂僒❡欰罣蚋䚍կ 

⠛絡务虊蚋Ⱘ剣㢴䧭ⴔծ㢴ꬶ挿涸⠏⸷暵ⵆ
僽➃⿬涵薗屛毫AD䧭⚹✫鵛䎃勻涸灇瑕掚挿կ➃⿬
涵薗剣熊㥩涸牟絑⥂䫡⡲欽㼆䫒AD剣僈儑⡲欽կ
⵸劍灇瑕〄梡♧猫➃⿬✳ꃫ涵薗絆ⴔ⺫䭍Rb1ծ
Rb3ㄤRd㼆3-炦㛇⚋ꃑ䨾荝涸牟絑鷍⻊⸓暟垷㘗
涸屛毫佪卓僈儑⠏✵➃⿬䚪涵薗䧴⽀⡤涵薗罜➃
⿬♲ꃫ涵薗䲿》暟ⴭ㼆副鶣垷㘗尵剣儑爙屛毫⡲欽կ
➃⿬✳ꃫ涵薗⺫䭍Rb1ծRb2瘝Rb絆ⴔⰨ剣ꞏ꫽⡲
欽湱导♲ꃫ碫涵薗⺫䭍ReծRf瘝Ⱘ剣Ⱓ㤃䚍⡲
欽կ湡⵸㕂꣢副㣐㢴侨㼆➃⿬涵薗灇瑕➑ꣳ✵➃⿬
䚪涵薗䧴厤Ⳝ猫⽀⡤涵薗涸务卛牟絑禹絡⥂䫡⡲欽կ

㔔姼劥俒䋞劅鵳♧姿确瑕♶ず⵫ꆀ♴涸➃⿬✳ꃫ
涵薗絆ⴔ㼆AD㼭롖涸ⴲ姿去靧劼椚կ 

歋✵去靧暟匧䚍騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭
ⴔ區կ湡⵸兜麑ꅷ欽⚙猫蒀靶ⴔ猌倰岁㥵❵宐蒀
靶叙ㄤ导湱蒀靶叙կ告姼倰䒭䖃䖃꨽銳署餩⿽⦔涸
⵸㢅椚ㄤⴔ區傞ꢂ⚂⠔❡欰⿽口侨研㹁䚍ⴔ區
ꦼ䏞넞կ劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱禹絡〳⟄鵳遤
㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖涸Ⰼ絆ⴔ灇瑕㼜
ⴔ區傞ꢂ綫瀊1/2կ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF禹絡⟄ꬋꬶ
ぢ去靧絆㷖涸灇瑕倰岁ⴔ區✫➃⿬✳ꃫ涵薗絆ⴔ♶
ず⵫ꆀ絛蚋た涸꣚㼷蘀嵳랾氿㼭롖過崰呋劥Ⱏ〄
梡5猫䊵䒗䚍去靧暟⚺銳⚹孽㛇ꃑծ呍薗ㄤ腒肘ꃑ
碫⚺銳䕧ㆇ礵孽ꃑ欰暟ざ䧭ծ蔄欰㔋掜ꃑ去靧ծ♶
껒ㄤ腒肘ꃑ欰暟ざ䧭կ 
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1㹊낉鿈ⴔ 
1.1 ⟉㐼 

劥俒⢪欽Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱘ⡤ꂁ縨⚹ 
禹絡䱽ⵖ㐼 SCL-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40B XR × 2LC-40B X3 × 2 荈⸓鵳呋㐼 SIL-40C X3 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-40C 
⼧  鸑 ꢎ  FCV-36AH 蒀靶䊨⡲畀 LabSolutions Ver. 5.114 

1.2 侨研㢅椚 
껷⯓ꅷ欽 Signpost MS 鲱⟝ㄤ MetaboAnalyst 䎂〵㼆⾲㨤侨研鵳遤油涸䲿》ծ㼆룅ծ⼐ꂁծ油䔂䏞吥

姻ㄤ䔱♧⻊㢅椚ⱄ㼜侨研㼋Ⰶ SIMCA 鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟⣜研礵烁 m/z ⿺ MS2 靶㕃
㖈 MS-DIAL 鲱⟝⿺ HMDB 䎂〵社程烁雩去靧暟猫碫搬た㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區㥵㕃
1 䨾爙կ 

 
㕃 1. 去靧絆㷖侨研㢅椚崨玐㕃 

 

2絕卓♸雭雿 

2.1 蒀靶㕃♸暵䖄蒀靶䂽 
㼭롖過幡 QC 呋ㅷ涸㛇油BPC蒀靶㕃㥵㕃 2 䨾爙կ㼜ぐ絆侨研俒⟝㼋Ⰶ Signpost MS 鲱⟝呏研

䔂䏞ꢖ⧩䲿》油邍䎇㼆룅蒀靶油たⰟ䖤ⵌ 4679 ⚡暵䖄油կꥥた㼆侨研鵳遤䔱♧⻊㢅椚ⵄ欽80%錞ⴭ
⿡ꤑ⟣⡦♧絆务ⴀ梡곸桧鿪㼭✵ 80%涸猌㶩癃鷥暵䖄油⚂ⶂꤑ㖈 QC 呋ㅷ务油꬗獤 RSD30%涸暵
䖄油Ⱏ䪪ⵌ 1078 ⚡暵䖄油㼜Ⱖ㼋Ⰶ SIMCA 鲱⟝欽✵絡雦ⴔ區欽✵鵳♧姿絡雦ⴔ區կ 

 
㕃 2. QC 呋ㅷ BPC 㕃姻垷䒭 

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

2.5

5.0

7.5

(x100,000)
1:BPC(+)
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㕃 3. Signpost MS 油䲿》♸油㼆룅 

2.2 䊵䒗䚍➿靧暟叅䪪 
㼜垷㘗絆ծ絛蚋絆♸餘䱽絆侨研㼋Ⰶ SIMCA 鲱⟝鵳遤⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA絕卓儑爙餘

䱽絆QC侨研翸꧋䚍葻㥩邍僈⟉㐼朐䙖珘㹁կ垷㘗絆♸ 2 猫♶ず⵫ꆀ絛蚋絆⛓ꢂ⼓ⴔ僈儑⚂絛蚋絆
-넞⵫ꆀ♸垷㘗絆涸⼓ⴔ刿⚹儑衼㕃 4կ 

 
㕃 4. ⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA侔挿㕃 

A: 垷㘗絆B: 絛蚋絆-⡛⵫ꆀC: 絛蚋絆-넞⵫ꆀQC餘䱽絆 

⟄❜⿸낉霆涸倰䒭㼆副鶣 PLS-DA 垷㘗鵳遤낉霆絕卓邍僈䨔騄 R2=0.414Q2=-0.217垷㘗〳ꬑ
尵剣鵂䬾ざ㕃 5կ 

 
㕃 5. PLS-DA 200 妃❜⿸낉霆絕卓 
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鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䒗䚍去靧暟կ鷥》 VIP > 1 涸暵䖄
油雩⚹㼆絆ꢂ䊵䒗餑柄鳅㣐僽悶㖈涸䊵䒗䚍去靧暟կ姻垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 457 ⚡㕃 6կ㼜
䨾剣 VIP > 1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘》❜꧋Ⱏ䖤ⵌ 92 ⚡暵䖄油⽰雩⚹僽劥
㹊낉务垷㘗絆♸絛蚋絆涸䊵䒗䚍去靧暟կ 

 
㕃 6. PLS-DA ぐ暟餘 VIP ⧩雦皾 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 
⢪欽 MS-DIAL 鲱⟝鸑鵂礵烁 m/z ㄤ MS2 靶㕃⼐ꂁ㼆䖤ⵌ涸 92 ⚡暵䖄油猌㶩鵳遤ꊹ㹁㕃 7կⶂ

ꤑ HMDB 䎂〵务偽社程絕卓涸暟餘⟄⿺嗃暟彂䚍暟餘瘝♶〳腊㶸㖈✵㼭롖過崰务涸暟餘䖤ⵌ邍 2⚺
銳⺫䭍孽㛇ꃑծ呍薗ㄤ腒肘ꃑ碫暟餘կ湱㼆✵垷㘗絆絛蚋絆涸 4 猫暟餘崽䏞宐䎂副靈〥㢪 1 ⚡崽䏞♴
靈կ㼜䨾䖤絕卓♸ HMDB 䎂〵嫱㼆Ⱏꊹ㹁ⴀ 5 猫䊵䒗䚍去靧暟㔔劢〄邍殜䨾剣暟餘餘ꆀ崵㹁霴
䊵 < 2 ppmկ 

 
㕃 7. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗䚍去靧暟 

2.4 鸑騟ⴔ區 
⢪欽 KEGG 侨研䎽㼜邍 2 务ꊹ㹁䖤ⵌ涸 5 ⚡䊵䒗去靧暟㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區

絾ざ絡雦㷖 P ⧩ㄤ騟䖈䕧ㆇ絕卓〄梡꣚㼷蘀嵳랾氿㼭롖「➃⿬✳ꃫ涵薗絆ⴔ䕧ㆇ涸去靧鸑騟⚺銳剣礵孽
ꃑ欰暟ざ䧭ծ蔄欰㔋掜ꃑ去靧ծ♶껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝㕃 8կ 



34 
 

 
㕃 8. ➃⿬✳ꃫ涵薗絆ⴔ屛毫꣚㼷蘀嵳랾氿㼭롖涸鸑騟ⴔ區 

 

3絕雿 
劥俒鸑鵂去靧絆㷖灇瑕倰岁ⵄ欽Ⰼ靶✳絶巊湱禹絡♸㔋匧勍-굷遤傞ꢂ餘靶翫欽⟉ꬋꬶぢⴔ區➃⿬

✳ꃫ涵薗絆ⴔ絛蚋た涸꣚㼷Ⱛ嵳랾氿㼭롖過幡呋ㅷ涸ⰻ彂去靧暟」⻊կⰌ靶✳絶巊湱的㣐✫去靧暟ⴔ區涸
匧䚍薴㔵⸈副 Q-TOF 涸넞ⴔ鳹㹁䚍腊⸂Ⱏ唬崵ⵌ姻猌㶩去靧暵䖄油 4679 ⚡կ絡雦絕卓邍僈餘䱽絆
侨研翸꧋䚍䔂邍僈⟉㐼朐䙖珘㹁垷㘗絆♸絛蚋絆過崰䧭ⴔ剣儑衼⼓ⵆկ鸑鵂ⲥ烁 m/z ⿺ MS2 䎽社程ꊹ
㹁ⴀ 5 猫ⰻ彂去靧暟⺫䭍孽㛇ꃑծ呍薗ㄤ腒肘ꃑ碫瘝կ鵯❈䊵䒗䚍去靧暟⚺銳䕧ㆇ礵孽ꃑ欰暟ざ䧭ծ蔄欰
㔋掜ꃑ去靧ծ♶껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝կ劥灇瑕邍僈Ⰼ靶✳絶巊湱禹絡僽㺈匧䚍ծ㢴絆ⴔ侨研䎽鸑欽㘗
ⴔ猌䎂〵ꂁざ LCMS-9030 〳蒜溁 1/2 涸呋ㅷⴔ區傞ꢂ〳 ⟄䌐⸔灇瑕罏♧妃ⴔ區匧䚍騗䏞刿㣐涸去靧暟կ 
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽禹絡欽✵⵸⴩艑浓欰暟叻䘋暟癃鷥 
 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆⵸⴩艑浓䝖罏ㄤ姻䌢➃涸㽶巊㢪屲⡤呋劥
鵳遤✫ꬋꬶぢ去靧絆㷖ⴔ區կ㛇✵Ⰼ靶✳絶巊湱禹絡姻ㄤ餏垷䒭♴Ⱏ䖤ⵌ 6840 ⚡暵䖄油կ⨊剒㼭✳⛧ⴼ
倗ⴔ區PLS-DA邍僈姻䌢絆♸垷㘗絆剣儑衼䊵䒗Ⱏ䪪ⵌ 451 猫」ꆀ䫏䕧ꅾ銳䚍(VIP)㣐✵ 1 涸⦫鷥䊵䒗
䚍去靧暟絑侨研䎽嫱㼆ꊹ㹁ⴀ 12 猫䊵䒗䚍去靧暟⚺銳䕧ㆇ涸鸑騟⺫䭍ꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟
ざ䧭ծ♶껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 㔋匧勍-굷遤傞ꢂ餘靶 㢪屲⡤ 
 

䪮助暵挿 
 ꅷ欽Ⰼ靶✳絶巊湱絕ざ Q-TOF〳鵳遤㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖ⴔ區կ 
 絕ざ Signpost MS 瘝㢴猫侨研㢅椚鲱⟝鵳遤䊵䒗䚍去靧暟癃叅♸ꊹ㹁կ 

 

⵸⴩艑浓(prostatecancerPCa)僽♧猫鳅兜麑
涸屲㽶禹絡胅泿Ⱖ〄氻桧㖈⚆歲薴㔵ⰻ♶倗㟞⸈կ
PCa涸傍劍癃叅⚺銳⣜饆湬肃䭷霏ㄤ過幡⵸⴩艑暵
䒗䚍䫒⾲PSA唬崵搬罜湬肃䭷霏〫腊ⴲ姿霉⠮
⵸⴩艑涸㛇劥䞔ⲃ㥵㣐㼭ծ餘㖑瘝緃⛘ⲥ烁䚍կ
PSA⛲「葻䚍⵸⴩艑㟞欰⿺㽶騟䠭群瘝䕧ㆇ㼆PCa
霏倗涸暵䒗䚍鳅䊵կ㔔姼PCa涸霏倗ㄤ屛毫䚉꨽ⲥ
烁ծ暵䒗⚂偽⴯涸欰暟叻䘋暟կ 

㢪屲⡤僽絈脅荈〄ⴔ屲涸♧猫脅㢪㓭岙䎛岌
㶸㖈✵ぐ碫絈脅㥵㽶巊ծ過巊ծ艎宐⿺礵巊瘝Ⱘ
剣葻㥩涸珘㹁䚍⿺⡛嫫䚍瘝暵挿㖈胅泿涸〄欰ծ
〄㾝⿺過！欰䧭ㄤ⯝氋靈䱽务〄䮦满ꅾ銳⡲欽կ㔔
ⰦⰨ剣杝暵㓭岙絕匬⿺⿽㽻腒餘芘⢪Ⱖ㓭岙ⰻ呍
ꃑㄤ胅泿湱Ⱒ跗涯⯝黨㢪鿈ꃍ涸꣭鍒佦♶㼱㷖罏
雩⚹㢪屲⡤剣〳腊䧭⚹PCa涸ꬋ⤀Ⰶ䚍欰暟叻䘋暟կ 

去靧絆㷖僽灇瑕暵㹁欰暟⡤禹务侮⡤去靧暟宐
䎂⿺Ⱖ」⻊錞䖒涸杝用㷖猰僽氬氻灇瑕涸ꅾ銳䩛
媯⛓♧կ去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟匧䚍
騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭ⴔ區կ劥灇瑕ⵄ欽Ⰼ
靶✳絶巊湱禹絡〳⟄ず傞模䧭넞匧䚍ㄤ⡛匧䚍涸
去靧暟ⴔ區㣐㣐蒜溁✫㹊낉䊨⡲ꆀㄤⴔ區傞ꢂկ
霪禹絡♸䀙峸㔋匧勍-굷遤傞ꢂ餘靶LCMS-9030絕
ざ〳⟄鵳遤㺈匧䚍湡叻暟涸ꬋꬶぢ去靧絆㷖Ⰼ絆
ⴔ灇瑕կ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF禹絡⟄ꬋꬶ
ぢ去靧絆㷖涸䊨⡲崨玐ⴔ區✫⵸⴩艑浓䝖罏♸姻䌢
➃涸㽶巊㢪屲⡤呋劥〄梡12猫䊵䒗䚍去靧暟⚺
銳⚹腒餘姼㢪鵮剣剣劼ꃑծ呍薗ꃑ瘝去靧❡暟⚺
銳䕧ㆇꭤ腒去靧ծ岌ꃑㄤ鳇ꃍA涸欰暟ざ䧭ծ♶껒ㄤ
腒肘ꃑ涸欰暟ざ䧭կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀
靶叙ծ♧⚡㹁ꆀ梠ծ♧⚡넞⾓⼧鸑ꢎ匬䧭唬崵㐼⚹ LCMS-9030 㔋匧勍굷遤傞ꢂ餘靶⟉կⰨ⡤ꂁ縨⚹ 

禹 絡 䱽 ⵖ 㐼 SCL-40 膴 孞 劼 DGU-405 
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鳕 巊 岹 LC-40B XR × 2LC-40B X3 × 2 荈 ⸓ 鵳 呋 㐼 SIL-40C X3 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-40C 
⼧   鸑  ꢎ  FCV-36AH 餘 靶 ⟉ LCMS-9030 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.97   

1.2 侨研㢅椚 
ꅷ欽 Signpost MS 鲱⟝㼆靶㕃侨研㢅椚㥵猌㶩䲿》ծ油㼆룅瘝た㼜侨研㼋Ⰶ MetaboAnalyst ㄤ SIMCA

鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟⣜研礵烁 m/z ⿺ MS2 靶㕃㖈 MS DIAL ⿺ HMDB 瘝䎂〵社程烁雩去
靧暟猫碫搬た㖈 MetaboAnalyst 䎂〵鵳遤去靧鸑騟ⴔ區կ 

 

2絕卓♸雭雿 

2.1 蒀靶㕃♸暵䖄蒀靶䂽 
➃㽶巊㢪屲⡤ QC 呋ㅷ涸㛇油BPC蒀靶㕃㥵㕃 1 䨾爙կ♸兜鸑♧絶倰岁湱嫱鳅Ⰼ靶✳絶㖈 MS Dial

鲱⟝务唬ⴀ❵宐䚍㼭ⴔ㶩去靧暟ㄤ❵腒䚍暟餘涸侨ꆀ剣儑衼䲿⼮㥵㕃 3 䨾爙⛲霆㹊✫Ⰼ靶✳絶Ⱘ剣ず
傞ⴔ猌㺈匧䚍ծ㢴湡叻暟涸暵挿կ 

 
㕃 1. QC 呋ㅷ BPC 㕃紤蒀姻垷䒭랱蒀餏垷䒭 

㖈姻ㄤ餏垷䒭♴㼜Ⰼ靶✳絶ꅷ꧋涸ぐ侨研㼋Ⰶ Signpost MS 鲱⟝䲿》油邍䎇㼆룅蒀靶油たⰟ䖤
ⵌ 6840 ⚡暵䖄油կꥥた㼆緃㣟⧩鵳遤鵂応ⵄ欽80%錞ⴭ⿡ꤑ⟣⡦♧絆务ⴀ梡곸桧鿪㼭✵ 80%涸猌
㶩癃鷥暵䖄油⚂ⶂꤑ㖈 QC 呋ㅷ务油꬗獤 RSD30%涸暵䖄油剒た㼜ⶥ⡮暵䖄油㼋Ⰶ SIMCA 鲱⟝
欽✵♴♧姿絡雦ⴔ區㥵㕃 3 䨾爙կ 

  
㕃 2. Ⰼ靶✳絶♸♧絶倰岁⻊ざ暟侨ꆀ嫱鳅 㕃 3. 侨研곫㢅椚崨玐 

 

2.2 䊵䒗䚍➿靧暟叅䪪 
㼜姻䌢絆ծ垷㘗絆♸餘䱽絆侨研㼋Ⰶ SIMCA 鲱⟝鵳遤⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA絕卓儑爙餘

䱽絆QC侨研翸꧋䚍葻㥩邍僈⟉㐼朐䙖珘㹁姻䌢絆♸垷㘗絆〳⟄僈儑㖑⼓ⴔ邍僈⵸⴩艑浓䝖罏♸
姻䌢➃涸㽶巊㢪屲⡤去靧❡暟剣儑衼䊵䒗㕃 4կ 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min
0.0

2.5

5.0

(x100,000)

1:BPC(+) 外外外-QC_pos_01.lcd
1:BPC(-) 外外外-QC_neg_01.lcd
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a 

 

b 

 
㕃 4. ⨊剒㼭✳⛧ⴼ倗ⴔ區PLS-DA侔挿㕃 

㕃 a姻垷䒭㕃 b餏垷䒭1: 姻䌢絆2: 垷㘗絆3餘䱽絆 

⟄❜⿸낉霆涸倰䒭㼆副鶣 PLS-DA 垷㘗鵳遤낉霆絕卓邍僈姻垷䒭♴䨔騄 R2=0.816Q2=-0.366餏
垷䒭♴䨔騄 R2=0.369Q2=-0.264垷㘗〳ꬑ尵剣鵂䬾ざ㕃 5կ 

a 

 

 
b 

 

 
㕃 5. PLS-DA 200 妃❜⿸낉霆絕卓㕃 a姻垷䒭㕃 b餏垷䒭 

鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䒗䚍去靧暟կ鷥》 VIP > 1 涸暵䖄
油雩⚹㼆絆ꢂ䊵䒗餑柄鳅㣐僽悶㖈涸䊵䒗䚍去靧暟կ✳絶蒀靶姻垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 220 ⚡
餏垷䒭♴⦫鷥䊵䒗䚍去靧暟Ⱏ 231 ⚡㕃 6կ 

a b 
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㕃 6. PLS-DA ぐ暟餘 VIP ⧩雦皾㕃 a姻垷䒭㕃 b餏垷䒭 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 
㼜䨾剣 VIP > 1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘靶㕃㼋Ⰶ MS-DIAL 鲱⟝鸑鵂礵烁

m/z ㄤ MS2 靶㕃⼐ꂁ鵳遤ꊹ㹁㕃 7կ㼜䨾䖤絕卓♸ HMDB 䎂〵嫱㼆Ⱏꊹ㹁ⴀ 12 猫䊵䒗䚍去靧暟㔔
劢〄邍殜䨾剣暟餘餘ꆀ崵㹁霴䊵 < 4 ppm11 猫暟餘崽䏞宐䎂副靈〥㢪 1 ⚡崽䏞♴靈կ 

 
㕃 7. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗䚍去靧暟 

2.4 鸑騟ⴔ區 
㼜邍 2 务ꊹ㹁ⴀ涸 12 ⚡暟餘㼋Ⰶ MetaboAnalyst 䎂〵鵳遤鸑騟ⴔ區〄梡⵸⴩艑浓䝖罏㽶巊㢪屲⡤

⚺銳「䕧ㆇ涸去靧鸑騟剣ꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟ざ䧭ծ♶껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝㕃 8կ 

 
㕃 8. ⵸⴩艑浓䝖罏㽶巊㢪屲⡤「䕧ㆇ涸⚺銳去靧鸑騟 
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3絕雿 
劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡♸㔋匧勍-굷遤傞ꢂ餘靶翫欽㼆⵸⴩艑浓䝖罏ㄤ姻䌢➃㽶巊㢪屲⡤呋劥鵳

遤✫ꬋꬶぢ去靧絆㷖灇瑕կⰌ靶✳絶巊湱禹絡的㣐✫去靧暟ⴔ區涸匧䚍薴㔵⸈副 Q-TOF 涸넞ⴔ鳹㹁䚍腊
⸂姻ㄤ餏垷䒭Ⱏ䖤ⵌ 6840 ⚡暵䖄油կPLS-DA ⴔ區邍僈姻䌢絆♸垷㘗絆㽶巊㢪屲⡤䧭ⴔ剣儑衼⼓ⵆ
ⵄ欽 VIP ⧩>1 癃叅ⵌ 451 猫䊵䒗䚍去靧暟鸑鵂ⲥ烁 m/z ⿺ MS2 䎽社程ꊹ㹁ⴀ 12 猫䊵䒗䚍去靧暟կ鵯❈
䊵䒗䚍去靧暟⚺銳䕧ㆇꭤ腒去靧ծ岌ꃑㄤ鳇ꃍ A 涸欰暟ざ䧭ծ♶껒ㄤ腒肘ꃑ涸欰暟ざ䧭瘝կ劥灇瑕㟞鵳✫
㼆⵸⴩艑浓欰暟叻䘋暟癃鷥涸雩霋ず傞邍僈Ⰼ靶✳絶巊湱禹絡⡲⚹♧猫剣⸂涸䊨Ⱘ〳䌐⸔灇瑕罏♧妃䚍
ⴔ區匧䚍騗䏞刿㣐涸去靧暟կ  
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽㹁䚍ⴔ區絈蝒〄ꃋ巊⚥欰暟ⱚ蚋 
 

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

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

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

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

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

ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF翫欽禹絡㹁䚍ⴔ區絈
蝒〄ꃋ巊务欰暟ⱚ蚋〳剣佪㹊梡넞匧䚍ㄤ⡛匧䚍
⻊ざ暟ⴔ猌ㄤ㹁䚍ⴔ區ず傞䵨ꂁLCMS-9050姻餏
垷䒭ず傞䪊䲽㹊梡4 in1佪卓㣐㣐䲿넞ⴔ區佪桧
的㾝霪禹絡㖈欰暟ⱚ蚋곭㚖涸䎾欽կ

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

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

  

蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.114; LabSolutions Insight Ver. 3.7 
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2絕卓♸雭雿 
2.1 絈蝒〄ꃋ巊 TIC 㕃 

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

 
㕃 1. 絈蝒㛆Ⱞ巊 TIC 㕃 

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

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

 
㕃 2. 絈蝒㛆Ⱞ巊呋ㅷ姻餏垷䒭 TIC ꅾ〜㕃n=9 

 

 
㕃 3. 姻餏垷䒭餘ꆀ侨⨊䊵 

 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.00

0.25

0.50

0.75

1.00

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

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
(x100,000)

2:TIC(-)

-0.329 -0.411 -0.356

-0.822

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

0.388
0.741

0.212

0.282

-0.106
0.177 0.494 0.459

-1.2
-0.9
-0.6
-0.3

0
0.3
0.6
0.9

1 2 3 4 5 6 7 8 9

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

质
量
数
偏
差/ppm

重复次数

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

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4
(x1,000,000)

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

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

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

(x100,000)

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

姻垷䒭 

餏垷䒭 

넞匧䚍 

넞匧䚍 ⡛匧䚍 

⡛匧䚍 

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

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

 
 

 
㕃 4. Ⰼ靶✳絶ⴔ猌佪卓罌㻋㕃 

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

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

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

0.0

0.5

1.0

1.5

2.0

2.5

3.0
(x1,000,000)

1:TIC(+)

300 400 500 600 700 800 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

41
5.
21

82
6.
33

33
8.
34

28
2.
28

45
3.
17

38
7.
18

55
4.
32

85
4.
32

70
2.
21

䌢錞♧絶禹絡HILIC 叙 

䎂㖲餘靶㕃 0-2min  

霪媯㖈✳絶禹絡务⠔ⴗⵌ C18 叙副ⴔ猌 

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0min

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5
(x1,000,000)

Ⰼ靶✳絶禹絡HILIC+C18 叙 

m/z 282.28 
m/z 338.34 
m/z 387.18 

m/z 415.21 
m/z 453.17 

m/z 554.32 
m/z 702.21 
m/z 826.33 
m/z 854.32 

m/z 䲿》猌㶩崨㕃 
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㕃 5. MS DIAL 鲱⟝癃叅絕卓侔挿㕃ESI+ 

 

 
㕃 6. 䲿》猌㶩崨㕃ESI+ 

 
㕃 7. MS DIAL 鲱⟝癃叅絕卓侔挿㕃ESI- 

 
㕃 8. 䲿》猌㶩崨㕃ESI- 

3絕雿 
⢪欽Ⰼ靶✳絶+LCMS-9050 㼆絈蝒㛆Ⱞ巊欰暟ⱚ蚋鵳遤㹁䚍ⴔ區կ姻餏垷䒭ず傞ꅷ꧋⟉㐼珘㹁䚍葻㥩

m/z ⨊䊵㖈 1ppm ⟄ⰻず傞㼆Ⰼ靶✳絶ⴔ猌佪卓鵳遤罌㻋絕卓邍僈霪禹絡〳㼆♧絶⥂殆鳅䊵涸絆ⴔ㹊
梡剣佪翸送ㄤⴔ猌絕ざ MSDIALծInsight Explore 鲱⟝㼆絈蝒㛆Ⱞ巊呋ㅷ务油꬗獤㣐✵ 1%涸絆ⴔ鵳遤
㹁䚍ⴔ區կ絾副䨾鶣Ⰼ靶✳絶+LCMS-9050 〳㹊梡㺈匧䚍絆ⴔ姻餏垷䒭ず傞ꅷ꧋鴪ⵌ4 in 1涸佪卓
㼜㣐㣐䲿넞呋ㅷⴔ區佪桧կ  

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

0.0e0

2.5e4

5.0e4

7.5e4

1.0e5

1.3e5

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

0.0e0

2.0e4

4.0e4

6.0e4



44 
 

Ⰼ靶✳絶巊湱-Q-TOF 翫欽㹁䚍ⴔ區➃胢渹腒㢴祪岤㼘巊 
 

䶰 銳劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽㼆➃胢渹腒㢴祪岤㼘巊鵳遤㹁䚍ⴔ區կ呋ㅷ絑獺ꅺた副劼
ⴔ區Ⰼ靶✳絶巊湱禹絡〳剣佪ⴔ猌➃胢渹腒㢴祪岤㼘巊务呍薗ꃑծ腒㢴祪ծ欥屘ꂾ瘝♶ず匧䚍⻊ざ暟ず
傞⢪欽♧紩ㄤ✳紩餘靶⥌䜂絕ざ油䲿》ծ去靧暟ⰖⰟ侨研䎽唬程姻垷䒭䚪Ⱏ䲿》 1505 ⚡ m/zⰦ务㹁
䚍ⴀ 756 ⚡⻊ざ暟餏垷䒭Ⱏ䲿》 616 ⚡ m/z Ⱖ务㹁䚍ⴀ 180 ⚡⻊ざ暟ꅾ挿Ⱒ岤⻊ざ暟 m/z ⨊䊵㖲
㖈 3 ppm ⟄ⰻկ霪䎾欽〳⚹➃胢渹腒㢴祪岤㼘巊瘝碫⡃呋ㅷ㹁䚍ⴔ區䲿⣘⿬罌կ 

Ⱒꝶ霒Ⰼ靶✳絶巊湱  Q-TOF  ➃胢渹腒㢴祪岤㼘巊 

䪮助暵挿 
 ꅷ欽Ⰼ靶✳絶巊湱禹絡〳㼆㺈匧䚍呋ㅷ鵳遤剣佪ⴔ猌㹊梡呍薗ꃑծ欥屘ꂾ瘝⻊ざ暟ず傞唬崵կ 
 ꅾ挿Ⱒ岤⻊ざ暟 m/z ⨊䊵㖲㖈 3 ppm ⟄ⰻկ 

 
➃胢渹腒㢴祪岤㼘巊僽➃胢渹絆絉絑ꃍ宐鍒た

罜䲿》ⴀ涸崞䚍暟餘⸈鳇俱ꂁⵖ罜䧭Ⱖ⚺銳崞䚍
䧭ⴔ⚹腒㢴祪ծ呍薗ꃑծ欥屘ꂾ瘝կ研㹒⠛➃胢渹
腒㢴祪僽♧猫ꬋ暵䒗⯝氋ⵖ⵫Ⱘ剣㟞䔂劼⡤㼆㢴
猫絈蝒ㄤ氻嫫涸ꬋ暵䒗⯝氋⸂涸⡲欽կ 

➃胢渹腒㢴祪岤㼘巊䧭ⴔ㢕勇♶ず䧭ⴔ匧䚍
ⴔ䋒薴㔵㺈兜鸑巊湱偽岁模Ⰼ銻渷ⴔ䧭导湱ㄤ

❵宐⡤禹⚙妃鵳呋㼜㣐㣐꣭⡛ⴔ區佪桧鸣䧭侨研
研偽錞ⴭꅾ〜㟞⸈侨研㢅椚ꦼ䏞 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱禹絡〳⟄ず傞模䧭
넞匧䚍ㄤ⡛匧䚍⻊ざ暟涸ⴔ區㣐㣐蒜溁✫㹊낉䊨
⡲ꆀㄤⴔ區傞ꢂ㹊梡➃胢渹腒㢴祪岤㼘巊♶ず匧
䚍⻊ざ暟涸ⴔ猌ㄤ㹁䚍ⴔ區⣘湱Ⱒ唬崵➃プ⿬罌կ 

 

1⟉㐼 

䀙峸Ⰼ靶✳絶巊湱禹絡♸ LCMS-9030 翫欽Ⱘ⡤ꂁ縨⚹  
禹 絡 䱽 ⵖ 㐼 SCL-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40B XRLC-40B X3 荈⸓鵳呋㐼 SIL-40C X3 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-40C 
⼧   鸑  ꢎ  FCV-36AH 餘 靶 ⟉ LCMS-9030 
蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.114   

2絕卓♸雭雿 
2.1 ➃胢渹腒㢴祪岤㼘巊 TIC 㕃 

➃胢渹腒㢴祪岤㼘巊欽姻垷䒭ㄤ餏垷䒭ꅷ꧋た TIC 㕃㥵♴կ➢ TIC 㕃务〳⟄溏ⴀ➃胢渹腒㢴祪岤㼘
巊絑鵂Ⰼ靶✳絶巊湱ⴔ猌た넞匧䚍ㄤ⡛匧䚍⻊ざ暟㹊梡剣佪ⴔ猌կ 
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㕃 1. ➃胢渹腒㢴祪岤㼘巊 TIC 㕃 

2.2 ➃胢渹腒㢴祪岤㼘巊䧭ⴔ㹁䚍ⴔ區 
⢪欽 MS-DIAL 䎂〵㼆 DDA ꅷ꧋涸侨研鵳遤⼐ꂁ䖤ⵌ〳腊涸⻊ざ暟鿈ⴔꅾ挿Ⱒ岤⻊ざ暟ⱄ絕ざ Insight 

Explore 鲱⟝㼆 MS-DIAL 务涸ⵌ涸侨研鵳遤烁霆կ 
⢪欽 MS-DIAL 䎂〵㼆ꅷ꧋侨研鵳遤㹁䚍癃叅 絕卓儑爙姻垷䒭䚪Ⱏ䲿》 1505 ⚡ m/zⰦ务㹁䚍ⴀ

756 ⚡⻊ざ暟餏垷䒭Ⱏ䲿》 616 ⚡ m/z Ⱖ务㹁䚍ⴀ 180 ⚡⻊ざ暟⚺銳䧭ⴔ⺫䭍呍薗ꃑ⽀⯋ծ晙媯瘝
匧䚍⿺欥屘ꂾ瘝㼭匧䚍⻊ざ暟կⰨ⡤癃叅侔挿㕃㥵♴կ 

 
㕃 2. MS-DIAL 鲱⟝癃叅絕卓侔挿㕃ESI+ 
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㕃 3. MS-DIAL 鲱⟝癃叅絕卓侔挿㕃ESI- 

ꅷ欽 Insight Explore 鲱⟝㼆ꅾ挿Ⱒ岤涸 8 ⚡湡叻油鵳遤鵳♧姿㹁䚍㹁䚍絕卓錛♴邍կ㹁䚍涸 8 ⚡
絆ⴔ Log P 薴㔵⚹-3.19-7.31霹僈Ⰼ靶✳絶〳⟄剣佪ⴔ猌㺈匧䚍呋ㅷկ 

 
㕃 4. 湡叻絆ⴔ䲿》蒀靶㕃油〿錛♴邍 

3絕雿 
劥俒ⵄ欽Ⰼ靶✳絶巊湱禹絡絕ざ㔋匧勍-굷遤傞ꢂ餘靶㼆➃胢渹腒㢴祪岤㼘巊鵳遤㹁䚍ⴔ區姻垷䒭䚪

Ⱏ䲿》 1505 ⚡ m/zⰦ务㹁䚍ⴀ 756 ⚡⻊ざ暟餏垷䒭Ⱏ䲿》 616 ⚡ m/z Ⱖ务㹁䚍ⴀ 180 ⚡⻊ざ暟
⺫䭍呍薗ꃑ⽀⯋ծ晙媯瘝匧䚍⿺欥屘ꂾ瘝㼭匧䚍⻊ざ暟կ䎇ꅷ欽 Insight 㼆Ⱖ务 9 ⚡絆ⴔ鵳♧姿㹁䚍烁雩
㹁䚍涸 9 ⚡絆ⴔ Log P 薴㔵⚹-3.19-7.31邍僈Ⰼ靶✳絶〳剣佪㼆㺈匧䚍呋ㅷⴔ區ず傞副鶣⻊ざ暟 m/z ⨊
䊵㖲㖈 3 ppm ⟄ⰻկ䀙峸Ⰼ靶✳絶巊湱禹絡䭆剣㖈絁獺ꅺ⚁ⵄ䪮助ㄤ匧䚍ⴔ崨ծ⿽ꅾ唑䏞暵蒀䪮助暵ⵆ
鷓ざ㺈匧䚍呋ㅷ涸ⴔ區կ 
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽㼆♶ず❡㖑涸冝紻⚎倰됒聝聘絆絉鵳遤ꬋ

ꬶぢ➿靧絆㷖ⴔ區 
 

䶰 銳⢪欽䀙峸暵蒀❡ㅷⰌ靶✳絶巊湱+LCMS-9050㹊梡㺈匧䚍ծ姻餏猌㶩ず傞䪊䲽垷䒭唬崵✫♶ず❡㖑
涸冝紻⚎倰됒聝聘呋ㅷ鸑鵂侨研餘ꆀ䱽ⵖ霉⟟ㄤ PCA ⴔ區霆僈⟉㐼珘㹁䚍葻㥩OPLS-DA ⴔ區絆ꢂ⼓
ⴔ僈儑낉霆垷㘗珘⨴絆㷖ⴔ區絕卓〳ꬑ㺈匧䚍+姻餏猌㶩ず傞䪊䲽垷䒭Ⱏ唬崵ⵌ姻猌㶩去靧暵䖄油
12013 ⚡餏猌㶩去靧暵䖄油 14183 ⚡VIP1 ⚂ P ⧩0.05 》❜꧋癃鷥䊵䒗暟䎇ꊹ㹁ⵌ 19 猫⺫ゎ孽
㛇ꃑծ呍薗ꃑծ腒碫瘝㢴猫ⰻ彂暟餘կ霪灇瑕⚹䀙峸 4in1 絆㷖䪮助涸䎾欽䲿⣘湱䎾呩⢾⿬罌կ 
 

Ⱒꝶ霒4 in 1絆㷖䪮助  Ⰼ靶✳絶巊湱  㔋匧勍-굷遤傞ꢂ餘靶  冝紻⚎倰됒 
 

䪮助暵挿 
 ⡤梡 4 in 1 絆㷖䪮助暵蒀蒜溁 1/4 呋ㅷㄤ傞ꢂ侨研珘㹁〳ꬑ鷓ざꬋꬶぢ去靧絆㷖ⴔ區կ 
 絕ざ MS DIAL 瘝㢴猫侨研㢅椚鲱⟝癃叅♸ꊹ㹁䊵䒗䚍去靧暟կ 

 

冝紻⚎倰됒⤺獦屎韁㔔Ⱖ絑崸⟟⧩넞〡䠭
㥩鄄雩⚹僽务㕂剒Ⱘ䧭劥佪渤涸됎碫⛓♧⚺銳
ⴔ䋒㖈务㕂⚎嵳屠䁘宐㚖կⰦ偽嫫聝聘鿈ⴔⰨ剣杝
暵涸繠㄂㔔姼霪暟猫⛲鄄䲽鶣⚹❇崍剒衼ぜ涸굹
暟⛓♧կ 

猰㷖굹欽屎韁❡ㅷ♶➑僽♧猫繠㄂涸❧「
刿㼆➃⡤⨴䐀㣐剣酷渤կ屎韁Ⱘ剣暵婋涸让㄂孽
㛇ꃑㄤ呍薗ꃑ瘝湱Ⱒ暟餘鄄ꊹ㹁⚹让㄂崞䚍絆ⴔ
㥵欥孽ꃑծ饆孽ꃑㄤ聝薗5'-⽀熧ꃑ㸐⟌僽屎韁됎
聘务⚺銳涸让㄂⻊ざ暟կ鸑鵂㼆冝紻⚎倰됒蠒Ⱞㄤ
䠭㸽ㅷ餘瘝涸鵳♧姿灇瑕⛲㼜㼆冝紻⚎倰됒涸ㅷ
餘ⴔ紩䲿⣘椚雿㛇炄կ 

 

去靧絆㷖僽灇瑕暵㹁欰暟⡤禹务侮⡤去靧暟宐
䎂⿺Ⱖ」⻊錞䖒涸杝用㷖猰僽㼊䪪䊵䒗䚍暟餘ꅾ
銳䩛媯⛓♧կ去靧絆㷖灇瑕务涸♧㣐㔮ꦼ僽去靧暟
匧䚍騗䏞㣐ꦼ⟄欽♧猫倰岁模䧭ⴔ區կ䀙峸Ⰼ靶
✳絶巊湱禹絡〳ず傞模䧭넞匧䚍ㄤ⡛匧䚍涸去靧
暟ⴔ區LCMS-9050姻餏匧ⴗ䰃傞ꢂ瀊〳 㹊梡姻餏
垷䒭ず傞ꅷ꧋կꅷ欽Ⰼ靶✳絶巊湱禹絡ㄤLCMS-
9050翫欽䔂䔂翫ざ1ꛏⴔ區⽰〳鴪ⵌ⠛絡4ꛏⴔ
區佪卓4 in 1㣐㣐蒜溁✫㹊낉䊨⡲ꆀㄤⴔ區傞
ꢂկ 

劥灇瑕ⵄ欽Ⰼ靶✳絶巊湱-Q-TOF翫欽禹絡⟄
ꬋꬶぢ去靧絆㷖涸䊨⡲崨玐ꊹ㹁♶ず❡㖑涸冝紻⚎
倰됒聝聘呋ㅷ〳⚹湱Ⱒ灇瑕䲿⣘⿬罌կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

⟉㐼鄳縨歋Ⰼ靶✳絶巊湱禹絡♸ Q-TOF 翫欽Ⱖ务Ⰼ靶✳絶巊湱禹絡呍䗱鿈⟝歋㔋⚡蒀靶岹ծ⚙呏蒀
靶叙ծ♧⚡㹁ꆀ梠ծ⚙⚡넞⾓Ⱉ鸑ꢎ匬䧭唬崵㐼⚹ LCMS-9050 㔋匧勍굷遤傞ꢂ餘靶⟉կⰨ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 CBM-20A 膴 孞 劼 DGU-20A5R×2 
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鳕 巊 岹 LC-30AD×4 荈⸓鵳呋㐼 SIL-30ACMP 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-20AC 
Ⱉ  鸑 ꢎ  FCV-12AH×2 餘 靶 ⟉ LCMS-9050 
蒀靶䊨⡲畀 LabSolutions Ver. 5.120   

1.2 侨研㢅椚 
΍ ꅷ欽 MS DIAL 鲱⟝㼆 Q-TOF 9050 ꅷ꧋涸.lcd ⾲㨤侨研鵳遤油䲿》ծ油㼆룅ծⰻ叻吥姻ծ䔱♧⻊㢅

椚ծ緃㣟⧩鵂応瘝㢅椚Ύ 㼜鲮縨侨研㼋Ⰶ SIMCA-P ㄤ EXCEL 鲱⟝鵳遤絡雦ⴔ區䪪ⴀ䊵䒗䚍去靧暟
Ώ ⣜研礵烁⥂殆傞ꢂRTծ餘蚚嫱m/z⿺✳紩靶㕃烱晙MS2㖈 MS DIAL 去靧暟ꊹ㹁䎂〵副社程烁
雩去靧暟猫碫ΐ 呏研 R 露鎊玐䎸⺫㼆ꊹ㹁涸䊵䒗䚍去靧暟鵳遤翸碫ⴔ區կ 

 

2絕卓♸雭雿 

2.1 侨研餘ꆀ䱽ⵖㄤ⟉㐼珘㹁䚍霉⟟ 
冝紻⚎倰됒 QC 呋ㅷ涸㛇油BPC蒀靶㕃㥵㕃 1 䨾爙կ㖈 QC 呋ㅷ务幑⸈✫⚙猫ⰻ叻姻猌㶩

m/z=237.1598R.T.= 5.96 min ㄤ餏猌㶩 m/z=307.0976R.T.= 28.87 minⴔⵆ雦皾⚙⚡ⰻ叻涸餘ꆀ侨⨊
䊵㖈鵶絯 20 㼭傞涸ⴔ區崵霚傞ꢂⰻ涸岚⸓4.3 ppm㥵㕃 2 䨾爙կ絑낉霆Ⰼ靶✳絶巊湱+LCMS-9050
巊餘翫欽禹絡㖈餘ꆀ鲶珘㹁䚍倰꬗邍梡⠏䒗䎇腊剣佪ⴔ猌㺈匧䚍涸㢴湡叻暟կ 

  
㕃 1. 10 ꛏ QC TIC ꅾ〜㕃n=10 㕃 2. ⰻ叻姻餏餘ꆀ侨⨊䊵䞔ⲃ覰姻垷䒭紤餏垷䒭 

㼜侨研㼋Ⰶ MS DIAL 鲱⟝油䲿》ㄤ油㼆룅た唬崵ⵌ去靧暵䖄油姻垷䒭 12013 ⚡餏垷䒭 14183 ⚡
㕃 3կꥥた㼆緃㣟⧩鵳遤鵂応ⵄ欽80%錞ⴭ⿡ꤑ⟣⡦♧絆务ⴀ梡곸桧鿪㼭✵ 80%涸猌㶩癃鷥暵
䖄油⚂ⶂꤑ㖈 QC 呋ㅷ务油꬗獤 RSD30%涸暵䖄油կ癃鷥た涸侨研雦皾嫦絆务嫦⚡去靧暵䖄剪涸油꬗
獤䎂㖲⧩鸑鵂⚙絆⛓ꢂ嫱鳅涸倰䒭雦皾ⴀ」⻊⦔侨fold change⟄烁㹁⚙絆⛓ꢂ涸湱㼆副♴靈邍鴪Ⱒ
禹կ剒た㼜ⶥ⡮暵䖄油㼋Ⰶ SIMCA 鲱⟝欽✵♴♧姿絡雦ⴔ區կ 
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㕃 3. ⵸⡤猌㶩涸 m/z 侔挿ⴔ䋒㕃 

2.2 䊵䒗䚍➿靧暟癃鷥 
㼜䨾剣呋ㅷ霃縨⚹ sample 絆♸ QC 絆㼋Ⰶ SIMCA 鲱⟝鵳遤⚺䧭ⴔⴔ區PCA絕卓儑爙QC 絆侨

研翸꧋䚍葻㥩邍僈⟉㐼朐䙖珘㹁㕃 4կ㼜 sample 絆ꅾ倝ⴔ絆⚹ A 絆ㄤ B 絆㖈 SIMCA 鲱⟝鵳遤姻❜
⨊剒㼭✳⛧倰ⴼⵆⴔ區OPLS-DAկ絕卓儑爙A ㄤ B 絆⛓ꢂ〳僈儑⼓ⴔ邍僈♶ず❡㖑涸冝紻⚎倰됒⛓
ꢂ㶸㖈儑衼䊵䒗㕃 5կꥥた鵳♧姿㼆 A ㄤ B 絆 OPLS-DA ⴔ區涸侨研鵳遤❜⿸낉霆絕卓邍僈垷㘗
〳ꬑ尵剣鵂䬾ざ㕃 6կ 

  
㕃 4. ⚺䧭ⴔⴔ區PCA䖤ⴔ㕃䊩姻垷䒭〸餏垷䒭 

  
㕃 5. 姻❜⨊剒㼭✳⛧ⴼ倗ⴔ區OPLS-DA䖤ⴔ㕃䊩姻垷䒭〸餏垷䒭 
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㕃 6. OPLS-DA 200 妃❜⿸낉霆絕卓副姻垷䒭♴餏垷䒭 

鸑鵂」ꆀ䫏䕧ꅾ銳䚍(variable importance of projection, VIP)癃鷥䊵䒗䚍去靧暟կ鷥》 VIP1 涸暵䖄
油雩⚹㼆絆ꢂ䊵䒗餑柄鳅㣐僽悶㖈涸䊵䒗䚍去靧暟կ䎇⚂㟞⸈⚙⚡癃鷥勵⟝ fold change2 䧴0.5 ⟄
⿺絡雦ⴔ區 p ⧩0.05剒絊絕卓⟄抠㿋㕃䕎䒭ッ梡կ㥵㕃 7 䨾爙fold change2 ⚂ p ⧩0.05 涸挿叻
岤⚹紤蒀䧴覰蒀去邍剣僈儑䊵䒗涸去靧暟կⰦ务紤蒀去邍霪䊵䒗猌㶩㖈 B 絆务湱㼆✵ A 絆副靈覰蒀去
邍霪䊵䒗猌㶩㖈 B 絆务湱㼆✵ A 絆♴靈抪蒀涸挿去邍偽僈儑䊵䒗涸去靧暟կ 

 
㕃 7. A ㄤ B 絆涸抠㿋㕃䊩姻垷䒭〸餏垷䒭 

2.3 䊵䒗䚍➿靧暟ꊹ㹁 
㼜䨾剣 VIP1 涸⦫鷥䊵䒗䚍去靧暟鵳遤 t 唬낉㼜 p < 0.05 涸暟餘靶㕃㼋Ⰶ MS-DIAL 鲱⟝鸑鵂礵烁

m/z ㄤ MS2 靶㕃⼐ꂁ鵳遤ꊹ㹁կ㼜䨾䖤絕卓♸ MS DIAL 去靧暟侨研䎽嫱㼆➢姻ㄤ餏猌㶩垷䒭务Ⱏꊹ㹁ⴀ
19 猫䊵䒗去靧暟猫碫⚺銳㾩✵孽㛇ꃑծ呍薗ꃑծ腒碫瘝կ 

2.4 䊵䒗䚍➿靧暟翸碫ⴔ區 
掚㕃絕卓儑爙ꊹ㹁ⴀ涸䊵䒗暟餘㖈 A 絆ㄤ B 絆务涸괃蒀䊵䒗鳅㣐」⻊䔂䏞僈儑霹僈鵯❈䊵䒗去

靧暟〳⟄幡嘽㖑㖈⚙絆ꢂ鵳遤⼓ⴔկ 
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㕃 8. A 絆ㄤ B 絆涸掚㕃 

 

3絕雿 
劥俒⢪欽䀙峸暵蒀❡ㅷⰌ靶✳絶巊湱+LCMS-9050㹊梡㺈匧䚍ծ姻餏猌㶩ず傞䪊䲽垷䒭唬崵✫♶ず❡

㖑涸冝紻⚎倰됒呋ㅷկ㖈鵶絯 20 h 涸ⴔ區鵂玐务⟉㐼珘㹁䚍葻㥩侨研餘ꆀ葻㥩絆㷖ⴔ區絕卓〳ꬑկ
ⵄ欽䀙峸Ⰼ靶✳絶巊湱+LCMS-9050 㺈匧䚍唬崵䎂〵Ⱏ唬崵ⵌ姻猌㶩去靧暵䖄油 12013 ⚡餏猌㶩去靧
暵䖄油 14183 ⚡VIP1 ⚂ P ⧩0.05 》❜꧋癃鷥䊵䒗暟䎇ꊹ㹁ⵌ 19 猫⺫ゎ孽㛇ꃑծ呍薗ꃑծ腒碫瘝
㢴猫ⰻ彂暟餘կ湱嫱䌢錞⟉㐼ㄤ倰岁劥灇瑕〫⢪欽✫ 1/4 涸呋ㅷㄤⴔ區傞ꢂ⽰模䧭ꬋꬶぢ去靧絆㷖ⴔ
區⡤梡✫ 4in1 絆㷖䪮助暵蒀〳⣘湱Ⱒ灇瑕➃プ⿬罌կ 
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痦 4 畎 侨研䎽癃叅/ꬶぢ➿靧絆㷖䎾欽呩⢾  
侨研䎽涸䒊用ㄤꬶぢ去靧絆㷖涸䙼騟♧荝⽰㼆鳅㢴侨ꆀ涸溶濼湡叻暟鵳遤㹁ꆀ䧴⼱㹁ꆀⴔ區կ搬罜

䌢錞涸侨研䎽䧴ꬶぢ去靧絆㷖「ꣳ✵ⴔ猌禹絡涸匧䚍薴㔵罜♶䖤溶〫腊鷥䭊导湱蒀靶䧴❵宐湱蒀靶⡲⚹
ⴔ猌䩛媯䧴罏ⴔⵆ欽导湱蒀靶ㄤ❵宐湱蒀靶㢴妃鵳呋ⴔ區匧㣐涸ꣳⵖ✫倰岁䨾巑渷湡叻暟涸侨ꆀㄤ匧
䚍薴㔵կⰌ靶✳絶䪮助⯈雽㼜 LogP ⧩-8~26 ⛓ꢂ涸⻊ざ暟鵳遤♧ꛏⴔ猌雮侨研䎽ㄤꬶぢ去靧絆㷖涸湡
叻暟纈⡤〳⟄㽴〳腊涸⸈㣐侨ꆀ➢罜䕎䧭♧⚡巑渷侨ꆀ⠍㢴⚂匧䚍薴㔵匧㣐涸㣐㘗侨研䎽䧴ꬶぢ去靧絆
㷖倰岁կ 

䀙峸鸑鵂Ⰼ靶✳絶巊餘翫欽禹絡涸㺈匧䚍ⴔ猌+♲ꅾ㔋匧勍餘靶⟉ LCMS-80XX 禹⴩❡ㅷ〳⟄㹊梡㺈
匧䚍ծ㢴湡叻⻊ざ暟侨研䎽涸絡♧䒊用䎇鸑鵂䎂遤霃雦㹊梡⯎ⴔ䎂邂ㄤ幡峤Ⲹ㼱✫❜⿸寓群ㄤ雵䗴佪
䎾䲿넞✫禹絡珘㹁䚍ㄤꅾ梡䚍կ 

湡⵸ⵄ欽Ⰼ靶✳絶巊餘翫欽禹絡♸⚁㹻㹐䨪ざ⡲䒊用✫㥵♴⚙⚡㢴湡叻暟侨研䎽 
Ⰼ靶✳絶巊湱禹絡♸ LCMS-8060NX 翫欽欽✵艜脪浓ꬶぢ去靧絆㷖灇瑕  
Ⰼ靶✳絶巊湱蒀靶-餘靶翫欽䘯鸟ⴔ區⻊㥿ㅷ务 195 猫犜欽暟餘  
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Ⰼ靶✳絶巊湱-LCMS-8060NX 翫欽欽✵艜脪浓ꬶぢ➿靧絆㷖灇瑕 
 

䶰 銳㛇✵Ⰼ靶✳絶巊湱禹絡♸ LCMS-8060NX 翫欽䒊用✫〳欽✵ず傞ⴔ區ぐ猫欰暟呋ㅷ务涸❵宐䚍ㄤ
毜宐䚍去靧暟涸ⴔ區倰岁կ霪倰岁ず傞崵ꆀ 417 猫 LogP ⧩➝✵-10.3~21.9 涸欰暟去靧暟ぐ⻊ざ暟㖲Ⱘ剣
葻㥩涸傈ⰻծ傈ꢂꅾ㢕䚍⟄⿺葻㥩涸絁䚍Ⱒ禹կ欽♶ず涸欰暟呋ㅷ㥵過崰ծ過幡ծ㽶巊ծ礋⤑ծ礵崰ㄤ聽
腮鵳遤✫鷓欽䚍崵霚〄梡㖈䨾剣欰暟呋ㅷ务㖲唬崵ⵌ✫ 208 猫417 猫务涸♧鿈ⴔ湱ず涸去靧暟կ㼜
霪倰岁䎾欽✵艜脪浓涸氻⢾/㼆撑去靧絆㷖灇瑕务ꊹ㹁ⴀ✫ 30 猫䊵䒗去靧暟鵯❈去靧暟⿬♸✫焫宐⻊
ざ暟ㄤ孽㛇ꃑ去靧կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱 ♲ꅾ㔋匧勍餘靶 艜脪浓氻⢾㼆撑灇瑕 
 

䪮助暵挿 
 㛇✵Ⰼ靶✳絶巊湱+♲ꅾ㔋匧勍餘靶䒊用✫♧猫ず傞ⴔ區❵宐䚍ㄤ毜宐䚍去靧暟涸倰岁կ 
 㼜倰岁䎾欽✵⚰䎯♶ず欰暟呋劥ⴔ區倰岁鷓欽䚍䎛կ 

 

湡⵸巊湱蒀靶-餘靶翫欽LC-MS僽去靧絆ⴔ區务涸⚺崨ⴔ區䪮助կ㖈㛇✵LC-MS涸去靧絆灇瑕务
ⴔⵆ⢪欽넞ⴔ鳹餘靶HRMSㄤ♲ꅾ㔋匧勍餘靶TQMS鵳遤ꬋꬶぢㄤꬶぢⴔ區կꬋꬶぢHRMSꅷ꧋ㄤꬶ
ぢTQMSⴔ區涸絕ざ䲿⣘✫㼆暵㹁鸀䖈涸帿Ⰶ峯㻋ㄤ㼆欰暟去靧緸絞涸Ⰼ꬗椚鍒կ歋✵欰暟呋ㅷ务ず傞ゎ
剣❵宐䚍ㄤ毜宐䚍去靧暟㖈⢪欽⠛絡涸♧絶LC-MS禹絡鵳遤⽀妃ⴔ區务蜦》鵯⚙碫去靧暟涸⥌䜂僽ꬋ䌢㔮
ꦼ涸կ㔔姼㖈湡⵸去靧絆㷖涸灇瑕务✳絶巊湱蒀靶2D-LC涸⢪欽僽ꬋ䌢䎛岌涸կ 

⚹✫㹊梡䎛岌涸匧䚍薴㔵ㄤ넞銻渷䏞涸㹁ぢ去靧絆㷖ⴔ區劥俒ꅷ欽Ⰼ靶✳絶巊湱禹絡(Polarity-
Extended Liquid Chromatography PELC⡲⚹⵸畮ⴔ猌䩛媯կ霪禹絡腊㢿㖈⽀妃ⴔ區务唬崵ⵌ417猫ꅾ
銳涸去靧暟logP⧩-10.3։21.9կ霪倰岁邍梡ⴀ葻㥩涸傈ⰻㄤ傈ꢂꅾ㢕䚍⟄⿺葻㥩涸絁䚍Ⱒ禹ㄤ㺈絁䚍
薴㔵劥俒鵮낉霆✫霪倰岁㖈㢴猫欰暟呋ㅷ㥵過崰ծ過幡ծ㽶巊ծ礋⤑ծ礵崰ㄤ絆絉务涸〳ꬑ䚍䎇䧭
⸆㖑䎾欽✵ꊹ㹁艜脪浓BC䝖罏㽶巊务涸䒗䌢去靧暟կ 
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1㹊낉鿈ⴔ 
1.1 叻ⲥㅷ⥌䜂 

 
㕃 1. 叻ⲥㅷ⥌䜂A叻ⲥㅷ logP ⧩薴㔵B叻ⲥㅷ碫ⵆ㺢꧋C叻ⲥㅷ鸑騟㺢꧋ 

劥㹊낉䨾⢪欽去靧暟叻ⲥㅷⰟ雦 634 ⚡կⰦ务㕃 1A 㾝爙✫叻ⲥㅷ涸 logP ⧩薴㔵⣜研 PubChem 侨
研䎽絡雦剒倝刿倝傈劍 2021 䎃 5 剢 7 傈㕃 1B ㄤ㕃 1C ⴔⵆ儑爙✫鵯❈叻ⲥㅷ涸 KEGG 碫ⵆ㺢꧋ㄤ鸑
騟㺢꧋涸絕卓կ絑癃鷥ㄤ倰岁⠏⻊た剒絊⥂殆 417 猫去靧暟䒊用倰岁կ 

1.2 ⟉㐼 
劥㹊낉ꅷ欽Ⰼ靶✳絶巊湱禹絡♸♲ꅾ㔋匧勍餘靶⟉ LCMS-8060NX 翫欽禹絡Ⱘ⡤ꂁ縨⚹ 

禹絡䱽ⵖ㐼 SCL-40 膴 孞 劼 DGU-405 
鳕 巊 岹 LC-40B XR × 2LC-40B X3 × 2 荈⸓鵳呋㐼 SIL-40C X3 
㹁 ꆀ 梠 500 μL 叙 庛 盲 CTO-40C 
⼧  鸑 ꢎ  FCV-36AH 蒀靶䊨⡲畀 LabSolutions Ver. 5.99.2 

  

2絕卓♸雭雿 

2.1 痦♧絶 HILIC 叙癃鷥絕卓 
㥵㕃 2 䨾爙㼆♧絶蒀靶叙鵳遤癃叅Ⱖ务 ZIC-cHILIC 䚍腊剒⢕կ⠏⻊た涸蒀靶勵⟝崨⸓湱 A-5 mM

⛩ꃑꜽ很巊ծ崨⸓湱 B-⛩臟B 湱ⴲ㨤崽䏞 5%կ 
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㕃 2. 痦♧絶 HILIC 叙癃鷥絕卓 

2.2 痦✳絶 RPLC ⿺呋ㅷ梠Ȿ峤⦔侨癃鷥絕卓 
㥵㕃 3 䨾爙㼆✳絶蒀靶叙鵳遤癃叅Ⱖ务 Acclaim C8 䚍腊剒⢕կ⠏⻊た涸蒀靶勵⟝崨⸓湱 A-0.1%FA

很巊ծ崨⸓湱 B-⛩臟B 湱ⴲ㨤崽䏞 5%կ呋ㅷ梠Ȿ峤⦔侨⚹ 2.25 ⦔կ 

 
㕃 3. 痦✳絶 RPLC ⿺呋ㅷ梠Ȿ峤⦔侨癃鷥絕卓 

2.3 ꅾ梡䚍霉⟟⟄⿺♸♧絶㺈匧䚍銻渷薴㔵蒀靶㼆嫱 
❵宐䚍去靧暟ㄤ毜宐䚍去靧暟㖈♶ず涸⥂殆傞ꢂ薴㔵ⰻ峤膴ⴔⵆ⚹ RT 2-20 min ㄤ RT 20-38 minկ

㥵㕃 4A 䨾爙罌㻋傈ⰻꅾ梡䚍馄鵂 92%涸去靧暟涸⥂殆傞ꢂ RSD ⧩㼭✵ 2%馄鵂 95%涸去靧暟涸油
꬗獤 RSD ⧩㼭✵ 30%罌㻋傈ꢂꅾ梡䚍馄鵂 92%涸去靧暟涸⥂殆傞ꢂ RSD ⧩㼭✵ 2%馄鵂 85%涸去
靧暟涸油꬗獤 RSD ⧩㼭✵ 30%ꅾ梡䚍葻㥩կ 

Ⰼ靶✳絶巊湱+LCMS-8060NX 去靧絆㷖倰岁㖈 2-20 ⴔꛦⰻꅷ欽 ZIC-cHILIC 唑䏞峤膴欽✵❵宐䚍去靧
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暟ⴔ猌⛓た㖈 20 ⴔꛦたꅷ欽 Acclaim C8 唑䏞峤膴欽✵毜宐䚍去靧暟ⴔ猌կ㕃 4B 䨾爙㖈❵宐ⴔ猌
鵂玐务RT 0-20 ⴔꛦT3 ㄤ ADME 叙㼆 295 猫❵宐去靧暟涸⥂殆腊⸂鳅䓳㼋荝㣐鿈ⴔ❵宐去靧暟㖈⵸
8 ⴔꛦⰻ鄄峤膴կ湱嫱⛓♴✳絶巊湱蒀靶禹絡务涸♧絶 HILIC 蒀靶叙腊㢿ⴔ猌鵯❈务넞匧䚍去靧暟կ㖈毜
宐ⴔ猌傞ꢂRT 20-38 ⴔꛦⰻ✳絶巊湱蒀靶禹絡务 Acclaim C8 叙㼆 122 猫毜宐去靧暟涸蒀靶ⴔ猌佪卓
⠏✵ T3 ㄤ ADME 叙կ 

 

 
㕃 4. ꅾ梡䚍霉⟟⟄⿺♸♧絶㺈匧䚍銻渷薴㔵蒀靶㼆嫱 

2.4 Ⰼ靶✳絶巊湱+LCMS-8060NX ➿靧絆㷖倰岁㼆♶ず欰暟呋劥涸ⴔ區䚍腊 
㥵㕃 5 䨾爙去靧暟㖈欰暟呋劥务涸ⴔ䋒䊵䒗熊㣐կ㖈䨾剣㛇餘务鿪腊唬崵ⵌ涸去靧暟⚹ 208 猫⽑

49.8%կ鵯❈去靧暟⚺銳⺫䭍孽㛇ꃑㄤ胂ծ⽀祪ծ得ョㄤⰦ➭碫㘗涸去靧暟կ聽腮务唬崵ⵌ✫剒㢴涸去靧暟
344 ⚡Ⱖ妃僽㽶巊312 ⚡ծ過崰312 ⚡ㄤ礵崰309 ⚡կ鵯邍僈霪倰岁腊㢿Ⰼ꬗唬崵ぐ猫欰暟
呋劥务涸去靧暟կ 

 
㕃 5. 2D LC 䎛岌ꬶぢ去靧絆㷖㼆♶ず欰暟呋劥涸ⴔ區䚍腊 
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2.5 ⚰䎯䎾欽-艜脪浓㽶巊氻⢾㼆撑灇瑕 
㖈⚰䎯䎾欽务Ⱏ癃鷥ⴀ✫ 30 猫䊵䒗去靧暟կ癃鷥勵⟝1ծVIP ⧩12ծ油꬗獤」⻊⦔侨2 䧴

0.53ծp ⧩0.05կ 

 
㕃 6. ⚰䎯䎾欽-艜脪浓㽶巊氻⢾㼆撑灇瑕 

3絕雿 
劥俒䒊用✫♧猫㛇✵Ⰼ靶✳絶巊湱+LCMS-8060NX 涸去靧絆㷖ⴔ區倰岁Ⱘ剣䎛岌涸匧䚍銻渷薴㔵

葻㥩涸傈ⰻㄤ傈ꢂꅾ㢕䚍葻㥩涸絁䚍Ⱒ禹ㄤ鳅㺈涸絁䚍薴㔵կ䎇㖈㢴猫欰暟㛇餘ㄤ♧고艜脪浓㽶巊氻⢾
㼆撑灇瑕务鵳遤✫倰岁鷓欽䚍낉霆կ 

 

4. ⿬罌俒柄 
Rui Guo, Qisheng Zhong, Jiaqi Liu, Peiming Bai, Zongpeng Wang, Jieling Kou,Peijie Chen, Jie Zhang, 

Bo Zhang. Polarity-extended liquid chromatography-triple quadrupole mass spectrometry for 
simultaneous hydrophilic and hydrophobic metabolite analysis. Analytica Chimica Acta 1277 (2023) 
341655  
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Ⰼ靶✳絶巊湱-LCMS-8050 翫欽䘯鸟ⴔ區⻊㥿ㅷ⚥ 195 猫犜欽暟餘 
 

䶰 銳劥俒ⵄ欽䀙峸Ⰼ靶✳絶巊湱♸♲ꅾ㔋匧勍餘靶翫欽禹絡䒊用✫䘯鸟ⴔ區⻊㥿ㅷ务 195 猫犜欽暟餘涸
倰岁կ鸑鵂㼜❵宐䚍蒀靶HILIC♸导湱蒀靶C18絆ざ〳⟄㹊梡♧妃鵳呋銻渷鷓欽⚙猫ⴔ猌垷䒭涸⻊
ざ暟䘯鸟ⴔ區կⵄ欽霪禹絡ず傞ⴔ區 195 猫⻊㥿ㅷ굥ꤗ暟餘Ⱖ湡叻暟絁䚍葻㥩葻㥩湱Ⱒ禹侨 R0.994կ
♶ず崽䏞宐䎂涸呋ㅷ鵶絯 6 ꛏꅾ㢕鵳呋⥂殆傞ꢂ RSD<0.6%油꬗獤 RSD<6%կ湱鳅✵兜鸑♧絶巊湱倰
岁霪倰岁〳儑衼佖㊤娥傞ꢂ꣡鵛涸Ⱏ峤膴梡韌⿺油䕎꡼곿♶㖈儑衼㟞⸈ⴔ區傞ꢂㄤ♶䰀㣟抳併䏞涸䞔
ⲃ♴的㣐ⴔ區銻渷薴㔵կ 
 

Ⱒꝶ霒⻊㥿ㅷ 犜欽暟餘 Ⰼ靶✳絶巊湱 ♲ꅾ㔋匧勍餘靶 

 

䪮助暵挿 
 Ⰼ靶✳絶巊湱〳㼜❵宐蒀靶♸导湱蒀靶絆ざ㹊梡匧䚍ծ䓳匧䚍⻊ざ暟涸ず傞ⴔ區 
 ♸餘靶翫欽鍒Ɀ✫⻊㥿ㅷ务♶ず匧䚍暟餘ず傞ⴔ區涸ꦼ挿忘駈䘯鸟癃叅꨽宠կ 
 ♸兜鸑巊湱禹絡湱嫱鍒Ɀ✫鿈ⴔ暟餘Ⱏ峤膴䧴油㘗♶㥩涸꡼곿 
 

ꥥ满⻊㥿ㅷ餘ꆀ㸝Ⰼ꡼곿곸籖〄欰港！鿈꡶⸈㣐✫⻊㥿ㅷ务犜欽暟餘涸港䱽⸂䏞告僽⻊㥿ㅷ务犜欽
暟餘猫碫籖㢴緃㼱㢴暟餘ず傞䘯鸟癃叅涸倰岁կ湡⵸⻊㥿ㅷ务犜欽暟餘䘯鸟唬崵㢴僽⢪欽巊湱蒀靶-餘
靶岁搬罜⠛絡♧絶巊湱蒀靶偽岁⚹㢕勇涸⻊㥿ㅷ呋ㅷⴔ區䲿⣘駈㢿涸ⴔ猌䏞ㄤ油㺂ꆀ佦梡剣涸⻊㥿ㅷ
犜欽暟餘唬崵倰岁㣐㢴➑ꛏ㼆1-2碫⻊ざ暟唬崵猫碫「ꣳկⰌ靶✳絶巊湱蒀靶僽㼜♶ずⴔ猌垷䒭㥵❵宐⡲
欽蒀靶垷䒭HILICㄤ导湱巊湱蒀靶垷䒭C18涸絆ざ饰勻䲿넞ⴔ猌佪卓ㄤ油㺂ꆀ〳⟄㹊梡♧ꛏ鵳呋
ず傞ⴔ區넞ծ务ծ⡛匧䚍暟餘㔔姼霪禹絡涸䎾欽〳的㣐⻊㥿ㅷ犜欽暟餘涸癃叅猫碫Ⱘ剣㹊꣢䠑⛐կ 

劥俒ꅷ欽䀙峸Ⰼ靶✳絶巊湱♸♲ꅾ㔋匧勍餘靶翫欽䧭⸆䒊用✫䘯鸟ⴔ區195猫⻊㥿ㅷ务犜欽暟餘倰岁կ
霪倰岁鍒Ɀ♶ず匧䚍暟餘ず傞ⴔ區涸꡼곿罜⚂鵮佖㊤✫鿈ⴔ暟餘涸Ⱏ峤膴䧴油㘗♶㥩涸梡韌絑鵂倰岁
㷖낉霆〳⟄忘駈⻊㥿ㅷ犜欽暟餘䘯鸟癃叅涸꨽宠⣘湱Ⱒ➃プ⿬罌կ 

 

1⟉㐼 
 䀙峸Ⰼ靶✳絶巊湱禹絡+LCMS-8050կⰨ⡤ꂁ縨⚹ 
鳕 巊 岹 LC-30AD×4 㖈 絁 膴 孞 劼 DGU-20A5R 
荈 ⸓ 鵳 呋 㐼 SIL-30ACMP 叙    庛    盲 CTO-20AC 
禹 絡 䱽 ⵖ 㐼 CBM-20A ⴗ 䰃 ꢎ FCV-36AH 
餘 靶 ⟉ LCMS-8050 蒀 靶 䊨 ⡲ 畀 LabSolutions Ver. 5.99 
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2絕卓♸雭雿 

2.1 叻ⲥ很巊涸蒀靶㕃 
Ⰼ靶✳巊湱禹絡鸑鵂絆ざ Amide 叙♧絶♸ C18 叙✳絶㖈 26 min ⰻ模䧭㼆 195 猫⻊㥿ㅷ犜欽

暟餘涸葻㥩ⴔ猌蒀靶㕃錛㕃 1Ⱘ⡤⻊ざ暟⥌䜂⿬罌꣡邍կ㼆嫱⽀杝⢪欽⠛絡♧絶巊湱 Amide 叙岁Ⰼ
靶✳絶巊湱岁〳儑衼佖㊤Ⱏ峤膴梡韌⽀杝⢪欽⠛絡♧絶巊湱 C18 叙岁Ⰼ靶✳絶巊湱岁〳佖㊤歋✵㔿㹁
湱䧴呋ㅷ很⵫♶⼐ꂁ㼋荝涸䓳⥂殆ծ油䕎䊵涸꡼곿(㕃 2կ 

 
㕃 1. Ⰼ靶✳絶巊湱禹絡涸叻ⲥ很巊 MRM 蒀靶㕃 

 

 

 

 

 

 

 

 

 

 

 

 

㕃 3. ⠛絡♧絶巊湱♸Ⰼ靶✳絶巊湱禹絡涸蒀靶㕃㼆嫱 

3.2 銻渷桧㼆嫱 
㕃 2. ♲猫蒀靶禹絡涸ⴔ猌佪卓 
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Ⰼ靶✳絶Amide 叙+C18 叙 
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㼜Ⰼ靶✳絶巊湱禹絡Amide 叙+C18 叙♸⠛絡涸♧絶禹絡C18 叙鵳遤㼆嫱㖈鿈ⴔ⻊ざ暟ⴔ猌
副⠏⸷瑲ⴀկ㖈 195 猫⻊ざ暟务紨剣 30 猫⻊ざ暟歋✵ C18 叙⥂殆䊵䧴很⵫佪䎾瘝⾲㔔㼋荝㖈娥傞ꢂ꣡
鵛崨ⴀ䧴油䕎䒗䌢⿽油ծ鄬油ծ肕油涸꡼곿告僽㖈Ⰼ靶✳絶巊湱禹絡副䖤ⵌ✫佖㊤Ⱘ⡤絕卓㥵㕃 3
䨾爙կ 

 
㕃 3. 30 猫⻊ざ暟㖈⠛絡♧絶巊湱䊩ㄤⰌ靶✳絶巊湱禹絡〸涸油㘗㼆嫱㕃 

 

 

 

 

 

 

 

 

 

 

 
㕃 4. 㼆嫱⠛絡♧絶巊湱♸Ⰼ靶✳絶巊湱禹絡銻渷涸⻊ざ暟侨湡 

2.3 絁䚍罌㻋 
ꂁⵖ♶ず崽䏞涸叻ⲥ很巊䒊用吥ⲥ刼絁⢪欽㢪叻岁㹁ꆀ195 猫⻊ざ暟吥ⲥ刼絁涸絁䚍湱Ⱒ禹侨 R 

 0.994ⲥ烁䏞㖈 80%~120%կ〳欽✵㹁ꆀ♸㹁䚍ⴔ區կ 

2.4 ꅾ㢕䚍 
鷥》넞ծ务ծ⡛崽䏞挿♲⚡崽䏞宐䎂鵳遤ꅾ㢕䚍罌㻋鵶絯鵳呋 6 ꛏ⥂殆傞ꢂ RSD<0.6%油꬗獤

RSD<6% Ⱘ⡤侨研錛♴㕃 5 

37

a 

全谱二维 

1 
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㕃 5. 油꬗獤ㄤ⥂殆傞ꢂ涸ꅾ㢕䚍絕卓 

2.5 㛇餘佪䎾罌㻋 
罌㻋宐巊solutionծ✌巊lotionծ磋劣powder♲猫㛇餘⻊㥿ㅷ务 195 猫⻊ざ暟涸㛇餘佪䎾կ

宐巊⿺磋劣❡ㅷ务㛇餘佪䎾鳅⡛✌巊❡ㅷ务湡叻暟㛇餘䎁䪓鳅䔂宐巊ծ✌巊ծ磋劣涸㛇餘佪䎾㔔㶩㖈
80%-120%涸ⴔⵆ⽑ 76.8%72.0%ㄤ 56.2%կⰨ⡤錛㕃 6 䨾爙կ 

2.6 㔐佐桧 
㖈⚙猫瑟涯㛇餘呋ㅷ务幑⸈넞ծ⡛崽䏞叻ⲥㅷ䎂遤崵㹁♲妃㔐佐桧㖈 86.2%-109.9%կ㔐佐桧涸ⴔ

䋒㥵㕃 7 䨾爙կ 
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㕃 6 195 猫⻊ざ暟㖈♶ず㛇餘务涸㛇餘佪䎾㔔㶩 

 

 
㕃 7 195 猫⻊ざ暟涸㔐佐桧絕卓ⴔ䋒 

 

3絕雿 
劥俒䒊用✫Ⰼ靶✳絶巊湱♸ LCMS-8050 翫欽禹絡崵㹁⻊㥿ㅷ务犜欽暟餘絆կ霪倰岁絆ざ✫ Amide 叙

⿺导湱蒀靶叙㹊梡♧ꛏ鵳呋ず傞ⴔ猌鷓欽✵♶ずⴔ猌垷䒭涸⻊ざ暟㖈 26 min ⟄ⰻ模䧭 195 猫湡叻暟涸
唬崵⺫䭍 74 猫慨稇ծ64 猫䫒䠭群蚋暟ծ22 猫ⱚ婎ծ18 猫䫒絆腂蚋ծ5 猫띿ꃯ蚋ծ6 猫䬾❜䠭腂⟄⿺ 6 猫
Ⱖ㸐犜欽暟餘կぐ暟餘絁䚍葻㥩葻㥩湱Ⱒ禹侨 R0.994կ♶ず崽䏞宐䎂涸ꅾ㢕䚍罌㻋Ⱖ⥂殆傞ꢂ
RSD<0.6%油꬗獤 RSD<6%㛇餘呋ㅷ涸⸈叻㔐佐桧㖈 86.2%-109.9%⛓ꢂկⰌ靶✳絶巊湱♸餘靶翫欽
㖈♶儑衼㟞⸈ⴔ區傞ꢂ涸䞔ⲃ♴㹊梡✫♶ず匧䚍⻊ざ暟涸♧ꛏⴔ區〳忘駈⻊㥿ㅷ굥ꤗ暟餘涸䘯鸟癃叅
涸꨽銳կ 

 

4⿬罌俒柄 
Liping Zhang, Lingling Shen, Qisheng Zhong, Ting Zhou. Diluting modulation-based two 

dimensional-liquid chromatography coupled with mass spectrometry for simultaneously determining 
multiclass prohibited substances in cosmetics. Journal of Chromatography A 1695 (2023) 463954 
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痦 5 畎 湱Ⱒ暟餘涸Ⱏずⴔ區䎾欽呩⢾  
鵯ꅽ涸湱Ⱒ暟餘僽匧䚍䊵䒗鳅㣐ծ告⻊ざ暟⛓ꢂ剣鳅䔂湱Ⱒ䚍涸暟餘կ嫱㥵务蚋ծ㣔搬❡暟ꅽ侨ꆀ⠍

㢴涸崞䚍暟餘䕹姼⛓ꢂ〳腊㶸㖈湱⡃涸絕匬告匧䚍ծ崞䚍ծ蚋佪〳腊䊵䒗鳅㣐告Ⱖ侮⡤ⴔ區㼆✵㣔搬
❡暟涸蚋佪蚋椚ⴔ區⽲⼧ⴔꅾ銳կⱄ嫱㥵㼭ⴔ㶩蚋暟䧴㣔搬❡暟涸厤崞䚍䧭ⴔ鵳Ⰶ⡤ⰻ⛓た⠔鵳遤♧禹
⴩涸去靧鸀䖈➢罜❡欰⠍㢴絕匬湱Ⱒ告匧䚍䊵䒗鳅㣐涸去靧暟搬た鵳Ⰶ㐼㸽ꬶ挿❡欰蚋佪剒た䱗ⴀ⡤
㢪կ鵯❈鵂玐鿪㼜❡欰匧䚍䊵䒗鳅㣐涸湱Ⱒ暟餘剣䗳銳㖈♧妃ⴔ區务鵳遤Ⱏずⴔ區կ⢪欽Ⰼ靶✳絶㽠〳⟄
鴪ⵌ♧ꛏⴔ區匧䚍䊵䒗熊㣐ծ侨ꆀ⠍㢴涸湱Ⱒ暟餘կ 

䀙峸鸑鵂Ⰼ靶✳絶巊餘翫欽禹絡涸㺈匧䚍ⴔ猌+♲ꅾ㔋匧勍餘靶⟉ LCMS-80XX 禹⴩䧴 LCMS-90X0 넞ⴔ
鳹餘靶瘝❡ㅷ〳 ⟄㹊梡㺈匧䚍ծ㢴湡叻⻊ざ暟侨研䎽涸絡♧䒊用䎇鸑鵂䎂遤霃雦㹊梡⯎ⴔ䎂邂ㄤ幡峤
Ⲹ㼱✫❜⿸寓群ㄤ雵䗴佪䎾䲿넞✫禹絡珘㹁䚍ㄤꅾ梡䚍կ 

湡⵸ⵄ欽Ⰼ靶✳絶巊餘翫欽禹絡荈䒊䧴♸⚁㹻靃곿絆ざ⡲䒊用✫㥵♴䎾欽呩⢾⣘⿬罌 
Ⰼ靶✳絶巊湱蒀靶-Q-TOF 翫欽ⴔ區⚸⿬崞䚍䧭ⴔ  
Ⰼ靶✳絶巊湱-Q-TOF 翫欽ⴔ區♶ず❡㖑䔲䔱涸崞䚍䧭ⴔ  
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽ⴔ區⚸⿬崞䚍䧭ⴔ 
 

䶰 銳劥俒ⵄ欽䀙峸Ⰼ靶✳絶巊湱蒀靶ㄤ㔋匧勍굷遤傞ꢂ餘靶翫欽ⴔ區⚸⿬务劢濼崞䚍䧭ⴔկ⯓ⵄ欽溶濼
涸 16 猫䧭ⴔ罌㻋✫倰岁涸珘㹁䚍傈ⰻㄤ傈ꢂ礵䏞涸 RSD%ⴔⵆ㖈 1.4%-5.7%ㄤ 3.1%-9.6% ⛓ꢂ⟉㐼
礵㺙䏞葻㥩剣 87.5%涸ⴔ區暟㛇餘佪䎾㖈 80%-120%䎇崵㹁✫♶ず勻彂涸⚸⿬蚋勞务 16 猫⚸⿬崞䚍䧭
ⴔկ搬たꅷ欽 PELC+LCMS-9030 㹁䚍ⴔ區⚸⿬务涸 150 ⚡崞䚍䧭ⴔ⺫䭍ꂛꃑ碫ծ✳蠂碫ծ祪碫ծ孽㛇
ꃑ碫⿺Ⱖ㸐碫ⵆ䧭ⴔⰦ务劢㖈⚸⿬务䫣麤鵂涸崞䚍⻊ざ暟剣 33 ⚡կ䒊用涸 PELC-MS 倰岁絕ざ✫ HILIC ㄤ
RPLC 涸暵挿䲿넞✫ⴔ區銻渷薴㔵ㄤⴔ猌䚍腊〳㼆⚸⿬务涸㢴碫崞䚍䧭ⴔ㹁䚍ⴔ區կ 

Ⱒꝶ霒Ⰼ靶✳絶巊湱蒀靶 LCMS-Q-TOF ⚸⿬ ❵腒䚍♸❵宐䚍崞䚍䧭ⴔ 

䪮助暵挿 
 Ⰼ靶✳絶巊湱蒀靶䬪㾝✫〳唬崵⻊ざ暟涸匧䚍薴㔵 
 霪岁〳ず傞ⴔ區⚸⿬务❵腒䚍ծ❵宐䚍崞䚍䧭ⴔ 

 

⚸⿬Salvia miltiorrhiza僽䧮㕂䌢欽涸♧猫
务蚋Ⱖ蚋欽⟟⧩넞ծ⢪欽䎛岌Ⱖ餘ꆀ䱽ⵖ㼆⚸⿬
涸⚰䎯䎾欽剣佪䚍ծ㸝Ⰼ䚍Ⱘ剣ꅾ銳䠑⛐կ⚸⿬涸
崞䚍䧭ⴔ⺫䭍毜宐䚍涸✳蠂碫⻊ざ暟ㄤ❵宐䚍涸⚸
⿬ꂛꃑ碫⻊ざ暟罜㖈շ务㕂蚋Ⱙո2020晜务✳
蠂碫ㄤꂛꃑ碫䧭ⴔ涸ゎꆀ崵㹁꨽欽♶ず涸巊湱ⴔ區
倰岁կ㔔姼䒓〄ず傞鷓欽✵ꂛꃑ碫❵宐䚍䧭ⴔⴔ區
涸HILIC倰岁ㄤ✳蠂碫❵腒䚍䧭ⴔⴔ區涸RPLC倰岁
ⴭ剣ⵄ✵⚸⿬务㢴絆ⴔ涸ず傞ⴔ區կ 

㛇✵姼劥俒䒊用✫Ⰼ靶✳絶巊湱蒀靶♸餘靶

翫 欽 禹 絡  Polarity Extended Liquid 
Chromatography Mass Spectrometry System, 
PELC-MS㹁䚍ⴔ區⚸⿬务劢濼崞䚍暟餘涸倰岁կ
껷⯓ꅷ欽✫ꂛꃑծ✳蠂ծ㢴祪碫Ⱏ16⚡叻ⲥㅷ⠏⻊
巊湱ㄤ餘靶勵⟝烁㹁痦♧絶⢪欽HILIC叙痦✳絶
⢪欽C8叙匬䒊✫PELC♸LCMS翫欽㹁䚍♸㹁ꆀⴔ
區⚸⿬蚋勞务崞䚍䧭ⴔ涸倰岁㹊梡✫♶ず匧䚍涸
崞䚍䧭ⴔ涸ず傞崵㹁㹁䚍ⴀ⚸⿬务㢴碫崞䚍䧭ⴔ
欽✵⚸⿬涸邍䖄կ 

 

1⟉㐼 

䀙峸Ⰼ靶✳絶巊湱蒀靶♸ LCMS-9030 翫欽⟉Ⱘ⡤ꂁ縨⚹ 
鳕 巊 岹 : LC-40B X3 禹 絡 䱽 ⵖ 㐼 : SCL-40 
鳕 巊 岹 : LC-40B XR 㖈 絁 膴 孞 劼 : DGU-405 
荈 ⸓ 鵳 呋 㐼 : SIL-40C X3 굷遤傞ꢂ餘靶⟉ :LCMS-9030 
叙 庛 盲 : CTO-40C (ⰻ縨 FCV-36AH)   
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.114; LabSolutions Insight Ver. 3.7 
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2絕卓♸雭雿 
   ꅷ欽✫ꂛꃑծ✳蠂ծ㢴祪碫Ⱏ 16 ⚡叻ⲥㅷ⠏⻊巊湱ㄤ餘靶勵⟝烁㹁痦♧絶⢪欽 HILIC 叙痦✳絶⢪欽
C8 叙匬䒊✫ PELC ♸ LCMS 翫欽㹁䚍♸㹁ꆀⴔ區⚸⿬蚋勞务崞䚍䧭ⴔ涸倰岁ⵄ欽㺈匧䚍涸⠏⸷㹁䚍ⴔ
區⚸⿬呋ㅷ务涸崞䚍䧭ⴔկ 

2.1 ꅾ㢕䚍 
㛇✵⡛ծ务ծ넞崽䏞♴叻ⲥㅷ涸 6 妃ꅾ㢕鵳呋Ⱖ倰岁ⲥ烁䏞㖈 89.8%-111.5%涸薴㔵ⰻկ傈ⰻㄤ傈ꢂ

礵㺙䏞涸 RSD%ⴔⵆ㖈 1.4%-5.7%ㄤ 3.1%-9.6% ⛓ꢂ㕃 1կ 

 
 

 
㕃 1. 16 猫䧭ⴔ涸傈ⰻ♸傈ꢂꅾ㢕䚍 ⻊ざ暟綘〿㼆䎾邍 4 务涸⻊ざ暟䎸〿♴ず 

2.2 㛇餘佪䎾 
㛇餘佪䎾MEꅷ欽⡛ծ务ծ넞崽䏞♴ 3 妃ꅾ㢕鵳呋涸⸈叻呋ㅷㄤ紱很⵫务叻ⲥㅷ鵳遤罌㻋կ㕃 2 〳

溏ⴀ♶ず崽䏞♴ⴔ區暟「㛇餘䕧ㆇ涸㣐㼭♶ず⡛崽䏞♴㛇餘佪䎾鳅䔂罜넞崽䏞♴㛇餘佪䎾鳅䓳Ⱖ务
87.5%涸ⴔ區暟㛇餘佪䎾㖈 80%-120%邍僈㢴侨⻊ざ暟㖈넞崽䏞♴㛇餘䎁䪓鳅⡛կ匧䚍㢴祪㛇餘佪䎾鳅䔂
〳腊⾲㔔僽㖈 HILIC 蒀靶叙峤膴た劍꣌媯呋ㅷ务Ⱏ峤膴涸넞匧䚍䧭ⴔ㢴㼋荝⡛崽䏞♴鳅僈儑涸猌㶩䫈ⵖ
⡲欽罜湡叻暟务㢴祪䧭ⴔ㖈⚸⿬务ゎꆀ넞「㛇餘䎁䪓鳅㼭կ 
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2.3 ⚸⿬呋ㅷ涸崵霚絕卓 
崵㹁 5 猫♶ず勻彂涸⚸⿬蚋勞涸崞䚍䧭ⴔゎꆀ16 猫䧭ⴔ涸Ⱙ㘗蒀靶㕃錛㕃 3կ㹊낉絕卓邍僈♶ず

❡㖑涸⚸⿬蚋勞务崞䚍䧭ⴔゎꆀ剣䊵䒗կշ务㕂蚋Ⱙո2020 晜錞㹁⚸⿬ꂼ ˺ծ⚸⿬ꂼ ˻A ⿺ꥧ⚸⿬ꂼ涸䚪
ゎꆀ♶䖤⡛✵ 0.25%5 ⚡呋ㅷ㖲痗ざ銳宠⚸ꂛꃑ B ゎꆀ♶⡛✵ 3.0%❡荈务㕂㸝䗩涸⚸⿬蚋勞呋ㅷ
4⿺㼆撑蚋勞呋ㅷ 5痗ざ霪銳宠կⰦ务呋ㅷ 4 唬崵ⵌ涸湡叻暟侨ꆀ剒㢴欽⡲た絯㹁䚍ⴔ區呋ㅷկ 

 

 
㕃 2. 16 猫䧭ⴔ涸㛇餘佪䎾 

 
㕃 3. 16 猫䧭ⴔ涸蒀靶㕃 

2.4 ⚸⿬⚥崞䚍䧭ⴔ涸ꊹ㹁 
㼆⚸⿬蚋勞䲿》巊务涸䧭ⴔ鵳遤✫㹁䚍ⴔ區姻猌㶩⿺餏猌㶩垷䒭♴涸䚪猌㶩崨蒀靶㕃 5կ鸑鵂

PubChem 侨研䎽ㄤ俒柄侨研涸嫱鳅絕ざ MS-DIAL 鲱⟝社程 MoNA 侨研䎽鵳遤邉⯎ꊹ㹁剒絊ⴔ猌ꊹ㹁
ⴀꂛꃑ碫ծ✳蠂碫ծ祪碫ծ孽㛇ꃑ碫瘝 150 ⚡❵腒䚍ㄤ❵宐䚍崞䚍暟餘㔔劢〄邍殜Ⱖ䲿》猌㶩崨蒀
靶㕃錛㕃 4կ孽㛇ꃑ⿺Ⱖ遥欰暟鵮剣祪碫ծꂛꃑ碫瘝❵宐䚍䧭ⴔ㖈 HILIC 叙副鵳遤ⴔ猌罜❵腒䚍涸✳蠂
碫⻊ざ暟㣐㢴鸑鵂痦✳絶 C8 叙鵳遤ⴔ猌կPELC 倰岁Ⱘ剣⠏馊涸ⴔ猌腊⸂껷妃➢⚸⿬务㹁䚍ⴀ劢䫣麤鵂
涸 33 ⚡倝⻊ざ暟㔔劢〄邍殜Ⱖ务⺫䭍 6 ⚡✳蠂碫⻊ざ暟ㄤ 1 ⚡ꂛꃑ碫⻊ざ暟կ 
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㕃 4. 姻猌㶩垷䒭Aㄤ餏猌㶩垷䒭B♴ PELC-MS 蜦䖤涸⚸⿬呋ㅷ涸䚪猌㶩崨蒀靶㕃 

 
㕃 5. ꊹ㹁涸 150 ⚡崞䚍䧭ⴔ务넞⚪䏞Aㄤ⡛⚪䏞B䧭ⴔ涸䲿》猌㶩崨蒀靶㕃 

2.5 ⚙⚡倰岁涸銻渷桧㼆嫱 
HILIC 倰岁ㄤ RPLC 倰岁㖈娥傞ꢂ꣡鵛0.5-1.5 min剣⚚ꅾ涸Ⱏ峤膴梡韌偽岁㹊梡葻㥩涸ⴔ猌կ罜

PELC 絕ざ✫ HILIC ㄤ RPLC 鵯⚙猫ⴔ猌蒀靶鸑鵂 HILIC ⥂殆匧䚍䧭ⴔHILIC ♶腊⥂殆涸⡛匧䚍䧭ⴔⴭ
鲮獴荛痦✳絶 RPLC 鵳遤ⴔ猌➢罜鼙⯝✫娥傞ꢂ꣡鵛涸Ⱏ峤膴⚚ꅾ涸꡼곿կ⿡ꤑ娥傞ꢂ꣡鵛崨ⴀ涸⻊ざ
暟HILIC 倰岁ㄤ RPLC 倰岁蜦䖤涸暵䖄侨ⴔⵆ⚹ 2330 ㄤ 2444罜 PELC 倰岁唬崵ⵌ暵䖄侨⚹ 3877⠏✵
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1D-LC 倰岁կ㕃 6 嫱鳅✫ PELC 倰岁 1D-LC 倰岁蜦䖤涸暵䖄油ⴔ䋒歋㕃〳濼PELC 倰岁㹊梡✫㼆⚙猫♧
絶蒀靶ⴔ猌涸넞䏞銻渷կ絕卓邍僈湱鳅✵ 1D-LC 倰岁䨾䒊用涸 PELC 倰岁〳䲿넞⚸⿬䧭ⴔ涸ⴔ區銻渷
桧կ 

 
㕃 6. PELC ♸䌢錞❵宐ㄤ导湱倰岁务鸑鵂 DDA 唬崵ⵌ涸暵䖄油ⴔ䋒 

2.6 ⚙⚡倰岁ⴔ猌佪卓㼆嫱 
HILIC 岁♸ RPLC 岁涸唑䏞勵⟝ず PELC 岁务涸痦♧絶ㄤ痦✳絶♧荝կHILIC ♸ RPLC 㼆湡叻暟涸⥂殆

Ⱘ剣匹邉䚍歋㕃 7 〳濼 
1) 4 ⚡✳蠂碫䧭ⴔ⻊ざ暟 13#-16#匧䚍鳅䓳㖈 RPLC 岁ⴔ猌葻㥩կ 
2) ⚙⚡匧䚍㢴祪⻊ざ暟 11#ծ12#⚹匧䚍鳅䔂㖈 HILIC 岁务ⴔ猌鳅㥩կ 
3) ⾲⯄蘡ꄏ2#ծ⾲⯄蘡ꃑ4#ծ⚸⿬稇5#ㄤㄳ㉰ꃑ3#㖈 RPLC 务䓳⥂殆告㖈 HILIC 倰

岁务⥂殆鳅䔂⚂ㆇ䎾刿넞կ 
4) ⚸ꂛꃑ A8#ㄤ稘虊ꃑ9#⚹ずⴔ䒗匬⡤㖈 RPLC 倰岁务ッ梡⿽㣢油偽岁ⴔ猌罜㖈 HILIC

倰岁务鵯⚙⚡⻊ざ暟㹊梡✫模Ⰼⴔ猌կ 
㔔姼PELC 倰岁ⴭ絕ざ✫ HILIC ⿺ RPLC 涸⠏⸷❵宐䚍涸ꂛꃑ⿺祪碫⻊ざ暟鸑鵂痦♧絶 HILIC 鵳遤

ⴔ猌❵腒䚍涸✳蠂碫⻊ざ暟鸑鵂痦✳絶 RPLC 鵳遤ⴔ猌կ㖈շ务㕂蚋Ⱙո痦♧鿈务⚸⿬餘ꆀ䭷叻暟餘⚸
⿬ꂼ ˺ծ⚸⿬ꂼ ˻Aծꥧ⚸⿬ꂼծ⚸ꂛꃑ B ⴔⵆꅷ欽✫⚙⚡♶ず涸巊湱ⴔ猌⿺唬崵倰岁㖈劥灇瑕务鵯
❈餘ꆀ䭷叻暟餘〳⟄㖈♧妃ⴔ猌务㹊梡ず傞崵㹁կ絕卓邍僈湱嫱✵⠛絡 1D-LC 倰岁霪 PELC 倰岁刿鷓欽
✵⚸⿬务匧䚍薴㔵䎛涸㢕勇䧭ⴔ涸ⴔ猌կ 
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㕃 7. 歋 HILIC 岁(A)ծRPLC 岁(B)ㄤ PELC 岁(C)蜦䖤涸 16 ⚡叻ⲥㅷ涸 MRM 蒀靶㕃 

 

3絕雿 
ⵄ欽Ⰼ靶✳絶巊湱蒀靶ㄤ㔋匧勍굷遤傞ꢂ餘靶翫欽邍䖄⚸⿬务㢴碫崞䚍䧭ⴔ㹁䚍ⴀ 150 ⚡崞䚍䧭ⴔ

Ⱖ务 33 ⚡⚹倝〄梡䧭ⴔկⰌ靶✳絶巊湱蒀靶岁ⰯⰨ HILIC ㄤ RPLC 涸⠏挿♸넞ⴔ鳹餘靶翫欽㹊梡✫❵腒
䚍⿺❵宐䚍崞䚍䧭ⴔ涸ず傞ⴔ區〳欽✵⚸⿬崞䚍䧭ⴔ涸㺈銻渷薴㔵㹁䚍ⴔ區կ  
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Ⰼ靶✳絶巊湱-Q-TOF 翫欽ⴔ區♶ず❡㖑䔲䔱涸崞䚍䧭ⴔ 
 

䶰 銳⚹确瑕♶ず❡㖑䔲䔱崞䚍䧭ⴔ涸䊵䒗ꅷ欽Ⰼ靶✳絶巊湱蒀靶♸㔋匧勍굷遤傞ꢂ餘靶翫欽ꬋꬶぢ去
靧絆㷖崵㹁倰岁㼆欥聍ծ✻⽂䔲䔱务涸崞䚍䧭ⴔ鵳遤嫱鳅կꅷ꧋た侨研絑 MS-DIAL 鲱⟝鵳遤油䲿》ㄤ㼆
룅たꅷ欽 Metaboanalyst 鵳遤絡雦㷖ⴔ區絑侨研䎽嫱㼆ծLabsolutions Insight Explore ꊹ㹁䊵䒗崞䚍
䧭ⴔկ絕卓邍僈Ⰼ靶✳絶巊湱蒀靶Polarity-Extended Liquid Chromatography- PELC倰岁湱㼆✵
♧絶巊湱蒀靶One-Dimensional Liquid Chromatography -1D-LC倰岁〳䲿넞䔲䔱䧭ⴔ涸ⴔ區銻渷桧鸑
鵂⚺䧭ⴔⴔ區PCAㄤ姻❜⨊剒㼭✳⛧ⴼⵆⴔ區(OPLS-DA)〄梡♶ず❡㖑涸䔲䔱㶸㖈儑衼䊵䒗絑侨研䎽
嫱㼆ծLabsolutions Insight Explore 鲱⟝곫崵Ⱏꊹ㹁ⴀ 43 猫䊵䒗䚍⻊ざ暟⺫䭍薅ꂠ碫ծ剣劼ꃑ碫瘝㣔搬
崞䚍暟餘կ 
 

Ⱒꝶ霒Ⰼ靶✳絶巊湱蒀靶 欥聍䔲䔱 ✻⽂䔲䔱 ꬋꬶぢ去靧絆㷖ⴔ區 
 

䪮助暵挿 
 PELC 倰岁湱㼆✵ 1D-LC 倰岁〳䲿넞䔲䔱䧭ⴔ涸ⴔ區銻渷桧կ 
 MSDIALծMetaboAnalystծInsight Explore 㢴鲱⟝翫ざ⢪欽䘯鸟烁㹁䊵䒗䚍叻䘋暟կ 

 

䔲䔱Angelicae sinensis (Oliv.) Diels ⚹㦀猰
㖁蚋Ⱘ剣邉過崞過ծ靈絑姺汥ծ嶹肃鸑⤑⛓⸆佪
⚺銳ゎ剣薅ꂠ碫ծ⽀蠂ㄤ⦔⼱蠂碫ծ蔉껺碫⻊ざ暟ծ
腒肘捎⿺Ⱖ遥欰暟ծ㢴祪ծ剣劼ꃑ⿺Ⱖ➭碫⻊㷖䧭
ⴔ⻊ざ暟➢⡛匧䚍ⵌ넞匧䚍㖲剣覆⿺կ䔲䔱䎾欽
薴㔵䎛岌㖈务蚋ꂁ倰务剣⼧倰⛰䔱⛓霹⾎勻
⟄⼕㹻棇ㅷ衼獦կ湡⵸䧮㕂Ⱆ雩涸䔲䔱麤㖑❡⼓⚹
欥聍䁖⿦瘝㖑姼㢪䧮㕂✻⽂ծ餥䊜ծ㔋䊛ծ廩⻌ծ
꣹銯瘝㖑涸䔲䔱❡ꆀ⛲㖈鷶䎃⸈㣐䎇鄄獦⚹✻

䔱䊛䔱璙䔱瘝կ⵸劍灇瑕邍僈䔲䔱僽Ⱙ㘗涸
欰㞯⚺㼋㘗蚋勞Ⱖㅷ餘「❡⼓欰䙖梠㞯䕧ㆇ儑衼կ
㔔姼灇瑕♶ず❡㖑䔲䔱ㅷ餘䊵䒗㼆✵䔲䔱錞薴⻊
猫嗃ծ⥂ꥻ蚋勞餘ꆀ⟄⿺⚰䎯毫佪㖲Ⱘ剣ꅾ銳䠑⛐կ 
    劥俒ꅷ欽Ⰼ靶✳絶巊湱蒀靶♸㔋匧勍굷遤傞ꢂ
餘靶翫欽涸ꬋꬶぢ去靧絆㷖崵㹁倰岁㼆欥聍ծ✻
⽂䔲䔱务涸崞䚍䧭ⴔ鵳遤嫱鳅ⴔ區➢罜ꢞ僈♶ず
❡㖑䔲䔱蚋勞涸餘ꆀ暵䖄⚹䔲䔱涸❡㖑彷彂霋ⵆ
⿺餘ꆀ䱽ⵖ䲿⣘✫猰㷖⣜研կ 

 

1㹊낉鿈ⴔ 
1.1 ⟉㐼 

䀙峸Ⰼ靶✳絶巊湱蒀靶♸ LCMS-9050 翫欽⟉Ⱘ⡤ꂁ縨⚹ 
鳕 巊 岹 : LC-30AD×4 禹 絡 䱽 ⵖ 㐼 : CBM-20A 
荈 ⸓ 鵳 呋 㐼 : SIL-30AC  㖈 絁 膴 孞 劼 : DGU-20A5 
叙 庛 盲 : CTO-20AC (ⰻ縨 FCV-32AH×2) 굷 遤 傞 ꢂ 餘 靶 ⟉ :LCMS-9050 
蒀 靶 䊨 ⡲ 畀 :LabSolutions Ver. 5.118; LabSolutions Insight Ver. 4.0 
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1.2 呋ㅷ㢅椚⿺ꅷ꧋ 
》劥ㅷ磋劣紨 100 mg礵㺙獦㹁縨✵ 15 mL 猌䗱！务⸈Ⰶ 70%歌ꃫ 5 mL佞縨鵂㢹馄㡮 30 ⴔ

ꛦ12000 r/min 넞鸟猌䗱 3 min鵂 0.22 μm 応芘⣘崵㹁կ 

1.3 侨研㢅椚 
 

 
 

2絕卓♸雭雿 

2.1 ⚙猫倰岁涸銻渷桧㼆嫱 
⽀♧涸 HILIC 倰岁ㄤ RPLC 倰岁㖈娥傞ꢂ꣡鵛㖲剣⚚ꅾ涸Ⱏ峤膴梡韌呋ㅷ务涸⻊ざ暟偽岁㹊梡葻㥩涸

ⴔ猌QC 呋ㅷ涸 TIC 蒀靶㕃錛㕃 1㕃 2կ罜 PELC 絕ざ✫ HILIC ㄤ RPLC 鵯⚙猫ⴔ猌蒀靶鸑鵂 HILIC ⥂
殆匧䚍䧭ⴔHILIC ♶腊⥂殆涸⡛匧䚍䧭ⴔⴭ鲮獴荛痦✳絶 RPLC 鵳遤ⴔ猌➢罜鼙⯝✫娥傞ꢂ꣡鵛涸Ⱏ峤
膴⚚ꅾ涸꡼곿QC 呋ㅷ涸 TIC 蒀靶㕃錛㕃 3կ⿡ꤑ娥傞ꢂ꣡鵛崨ⴀ涸⻊ざ暟ꅷ欽 1D-LC 倰岁♸ PELC 倰
岁唬崵ⵌ涸暵䖄油侨錛邍 4絕卓邍僈湱鳅✵ 1D-LC 倰岁䨾䒊用涸 PELC 倰岁〳䲿넞䔲䔱䧭ⴔ涸ⴔ區銻
渷桧կ 

 
㕃 1. HILIC 倰岁ⴔ區 QC 呋ㅷ蒀靶㕃 

0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 min

0.0

0.5

1.0

1.5

(x10,000,000)

5:TIC(-)
1:TIC(+)
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㕃 2. RPLC 倰岁ⴔ區 QC 呋ㅷ蒀靶㕃 

 
㕃 3. PELC 倰岁ⴔ區 QC 呋ㅷ蒀靶㕃 

  邍 4. ꅷ欽 1D-LC 倰岁♸ PELC 倰岁唬崵ⵌ涸暵䖄油侨 

⵸畮ⴔ猌垷䒭 餘靶ꅷ꧋垷䒭 暵䖄油侨 

1D-LCHILIC 
ESI(+) 

1619 

1D-LCRPLC 1529 
PELC 2164 

1D-LCHILIC 
ESI(-) 

3965 
1D-LCRPLC 2222 

PELC 4275 

 

2.2 䊵䒗䚍⻊ざ暟癃鷥 
ⴔ區た侨研絑 MSDIAL 鲱⟝鵳遤油䲿》ㄤ㼆룅た㼜油㼆룅邍㼋Ⰶ MetaboAnalyst 䎂〵霃㹁緃㣟⧩

㢅椚ծ侨研鵂応⿺叻ⲥ⻊瘝⿬侨鵳遤絡雦㷖ⴔ區կ 
2.2.1 ⚺䧭ⴔⴔ區PCA 

♶ず❡㖑䔲䔱⿺餘䱽呋ㅷQC涸PCA 䖤ⴔ㕃錛㕃4嫦⚡侔挿邍爙♧⚡呋劥呋劥Ⰼ鿈㢅✵95% 縨⥌⼓
ꢂ㖈姻猌㶩垷䒭♴PC1 涸餑柄桧⚹50.30%PC2 涸餑柄桧⚹19.40%㖈餏猌㶩垷䒭♴PC1 涸餑柄
桧⚹38.30%PC2 涸餑柄桧⚹32.70%ぐ絆呋劥⛓ꢂ邍梡ⴀ僈儑涸ⴔ猌馋⸷邍僈欥聍䔲䔱♸✻⽂⻊ざ暟
䊵䒗儑衼餘䱽絆务涸䎂遤呋劥翸꧋㖈♧饰邍僈崵㹁鵂玐务劢ⴀ梡僈儑⨊䊵霹僈ぐ❡㖑䔲䔱去靧絆侨研
涸珘㹁䚍鳅㥩կ 

 

0.0 5.0 10.0 15.0 20.0 25.0 min

0.00

0.25

0.50

0.75

1.00

1.25

(x10,000,000)

5:TIC(-)
1:TIC(+)

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 min
0.0

0.5

1.0

1.5

2.0

(x10,000,000)

5:TIC(-)
1:TIC(+)
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a) 姻垷䒭 b) 餏垷䒭 

㕃 4. PCA 䖤ⴔ㕃A欥聍䔲䔱B✻⽂䔲䔱QC餘䱽 

2.2.2 姻❜⨊剒㼭✳⛧岁ⴼⵆⴔ區OPLS-DA 
♶ず❡㖑䔲䔱涸 OPLS-DA ⴔ區絕卓㥵㕃 5 䨾爙垷㘗务ぐ絆呋ㅷ㖲⡙✵ 95% 縨⥌⼓ꢂⰻ2 絆呋劥

挿ꢂ模Ⰼⴔ猌偽ꅾ〜⼓㚖⼓ⴔ佪卓鳅㥩邍僈欥聍䔲䔱♸✻⽂䔲䔱Ⱘ剣僈儑涸䊵䒗䚍կ姼㢪垷㘗낉霆
絕卓錛㕃 6R2Y ㄤ Q2 ⴔⵆ去邍䨾䒊垷㘗涸鍒ꅺ桧ㄤ곫崵腊⸂㸐⟌涸⧩馊䱹鵛✵ 1 邍僈垷㘗涸䬾ざ䏞馊
㥩〳⥌䏞馊넞姻猌㶩垷䒭♴ R2Y=0.982Q2=0.956餏垷䒭♴ R2Y=0.981Q2=-0.955邍僈垷㘗珘⨴
〳ꬑկ㼆垷㘗鵳遤縨䰃唬낉鸑鵂錜㻋䩧包⵸涸⾲㨤垷㘗㖈 100 妃ꥥ劼䩧包呋劥涸ꥥ劼縨䰃唬낉絚ⵖ縨
䰃唬낉㕃㕃 7կ絕卓邍僈姻垷䒭ㄤ餏垷䒭♴ P ⧩㖲㼭✵ 0.01垷㘗尵剣鵂䬾ざկ 

    
a)姻垷䒭 b)餏垷䒭 

㕃 5. OPLS-DA 䖤ⴔ㕃A欥聍䔲䔱B✻⽂䔲䔱 

  
a)姻垷䒭 b)餏垷䒭 

㕃 6. 垷㘗낉霆㕃 
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a)姻垷䒭 b)餏垷䒭 

㕃 7. OPLS-DA 100 妃縨䰃唬낉絕卓 

2.2.3 䊵䒗⻊ざ暟抠㿋㕃 
ⵄ欽t唬낉ㄤ」䒗禹侨岁嫱鳅⚙絆⛓ꢂ涸崞䚍䧭ⴔ䊵䒗霃用癃鷥勵⟝㼆姻ծ餏猌㶩垷䒭♴唬崵ⵌ涸

䨾剣崞䚍䧭ⴔ鵳遤䊵䒗ⴔ區ꅷ欽抠㿋㕃鵳遤〳錠⻊㾝爙 (㕃8)欥聍䔲䔱ㄤ✻⽂䔲䔱㖈姻猌㶩ㄤ餏猌㶩垷
䒭♴Ⱏ癃鷥ⴀ䊵䒗邍鴪崞䚍䧭ⴔⴔⵆ⚹1458ㄤ1843⚡Ⱖ务姻猌㶩崞䚍䧭ⴔ副靈ず♧⻊ざ暟:欥聍䔲䔱ゎ
ꆀ㣐✵✻⽂䔲䔱823⚡ծ♴靈ず♧⻊ざ暟:欥聍䔲䔱ゎꆀ㼭✵✻⽂䔲䔱635⚡餏猌㶩崞䚍䧭ⴔ副靈1001 
⚡ծ♴靈842 ⚡կ 

  
a)姻垷䒭 b)餏垷䒭 

㕃 8. 抠㿋㕃絕卓 

2.2.4 䊵䒗崞䚍䧭ⴔ务儑衼䧭ⴔ涸癃鷥絕卓 
鸑鵂㼜⽀」ꆀ絡雦ㄤ㢴⯋絡雦ⴔ區湱絕ざ涸倰岁㼆崞䚍䧭ⴔ鵳遤䮔䱡կ呏研㢴⯋絡雦ⴔ區 OPLS-DA 

絕卓涸 VIP ⧩ (邍爙㼆䎾崞䚍䧭ⴔ涸絆ꢂ䊵䒗㖈ぐ絆呋劥ⴔ碫ⴼⵆ务涸䕧ㆇ䔂䏞)〳 ⟄ⴲ姿癃鷥ⴀ欥聍❡
䔲䔱ㄤ✻⽂❡䔲䔱涸䊵䒗崞䚍暟餘鵳♧姿癃鷥ⴭ鸑鵂絕ざ⽀」ꆀ絡雦抠㿋㕃絕卓P-value ♸ Fold change 
鵳遤կ劥霚낉癃鷥叻ⲥ⚹崞䚍䧭ⴔ㖈♶ず呋劥ꢂ涸䊵䒗⚹ 2 ⦔⟄副䧴 0.5 ⟄♴⚂ P-value 㼭✵ 0.05⽰ 
Fold change  0.5 ㄤ Fold change  2P-value 㼭✵ 0.05VIP  1կ剒絊姻垷䒭♴癃鷥䖤ⵌ 1351 ⚡
䊵䒗暟餘餏垷䒭♴癃鷥䖤ⵌ 1716 ⚡䊵䒗暟餘կ 

2.3 䊵䒗䚍⻊ざ暟ꊹ㹁 
鸑鵂 MSDIAL 鲱⟝㼆⻊ざ暟鵳遤ꊹ㹁կ䨾䖤絕卓鵳♧姿⢪欽 Insight Explore 鲱⟝涸ⴔ㶩䒭곫崵ծ㖈

絁侨研䎽唬程ChemSpider/PubChemㄤ Assign ⸆腊㕃 9烁雩կⰟꊹ㹁ⴀ 43 猫䊵䒗䚍⻊ざ暟㔔
劢〄邍殜⺫䭍诀薅ⰻꂾ碫ծ剣劼ꃑ碫瘝㣔搬崞䚍暟餘կ 
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㕃 9. ⵄ欽 MS-DIAL ꊹ㹁䊵䒗崞䚍暟餘 

 

3絕雿 
ꅷ欽Ⰼ靶✳絶巊湱蒀靶♸㔋匧勍굷遤傞ꢂ餘靶翫欽涸ꬋꬶぢ崵㹁倰岁㼆欥聍ծ✻⽂䔲䔱务涸崞䚍䧭ⴔ

鵳遤嫱鳅կ絑 MSDIAL 鲱⟝鵳遤油䲿》ㄤ㼆룅た鸑鵂 MetaboAnalyst 䎂〵鵳遤侨研곫㢅椚ծ絡雦㷖ⴔ區
䖤ⵌ䊵䒗崞䚍䧭ⴔ㖈♸ MSDIAL 侨研䎽嫱㼆ծLabsolutions Insight Explore 鲱⟝곫崵Ⱏꊹ㹁ⴀ 43 猫䊵䒗
䚍⻊ざ暟⺫䭍薅ꂠ碫ծ剣劼ꃑ碫瘝㣔搬崞䚍暟餘կ 
 



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

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            传真： (020) 3718-3804

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                   传真： (024)2325-5577

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          传真： (028)8619-8420

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  传真： (0871)6315-2991 

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                     传真： (029) 6273-7879

邮政编码： 210005
电话： (025)8689-0258                   传真： (025)8689-0237

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         传真： (0991)230-6273

重庆市渝中区青年路38号重庆国贸中心1702座
邮政编码： 400010
电话： (023)6380-6068/6058          传真： (023)6380-6551

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       传真： (0371)8663-2982

北京 广州

沈阳 成都 昆明

西安 南京
深圳市福田区天安数码城天展大厦1楼 F2.6-1C
邮政编码： 518040
电话： (0755)8340-2852           传真： (0755)8389-3100

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

长沙乌鲁木齐 重庆

香港九龙尖沙咀海洋中心1028室
SUITE 1028,OCEAN CENTRE,HARBOUR CITY,
TSIM SHA TSUI, KOW LOON,HONG KONG 
电话： (00852)2375-4979         传真： (00852)2199-7438

香港
郑州 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                  传真：(027) 5908-0470

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                   传真： (021)3419-3666

上海

岛津企业管理 (中国) 有限公司/岛津 (香港) 有限公司 http://www.shimadzu.com.cn

用户服务热线电话：800-8100439 本产品样本所宣传的内容，以本版本为准
日本总公司工厂已通过ISO质量·环境管理体系的认证

注：此样本所有信息仅供参考，如有变动恕不另行通知
样本中的试验数据除注明外为本公司的试验数据400-6500439




