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辑 1. └ 熨 篯 㰣 瓀 樋 㵒 奃  

 ꪝ ꫉ ⺸ 篯 㰣  ꫉ ⺸ 篯 㰣  䦟 ꫉ ⺸ 篯 㰣  

⚝ 憠  端 ꧎ 剝 劫  ⺎ ⹠ 朆 儔 湳 ⴬ ⺭ 擻  㲋 䓪 յ 㲋 ꄈ 耇 ⱱ 䍠  鴠 ⺭ 压 孾

╋ 䈲 ⛦ ⿏ 䈒 䄑 氳 ⴬ ⺭ 擻  

⺱ 休  僗 ꪝ ꫉ ⺸ ⽰ ꫉ ⺸ 氳

⚝ 憠  

籬 憠  냖 ⮇ 鱂 顏 隮 ♯ 劲 催 伣 顜  愓 ䷨ 䈲

䄑 㲋 ꄈ 耇 ⱱ 䄑 ⬢ 漶 ꈶ 㲋 ⴬ ⺭ 擻

氳 孲 爊 㛄 儷  ❤ 顽 ⪝ ⪦ 丘 䩺 䈑  

꧎ 顔 入 剝 ⬢ ⿁  䡝 것 ⩝ 䋧 环 ꫉

⺸ 丘 䩺 䈑   ┘ 耇 㵒 儔 湳 ⴬ ⺭

擻 鲽 车 溿 狓  

愓 ䷨ 䈲 ⹨ ꡿ ◇ 냖 ⮇ 鱂 顏 隮

 儔 湳 擻 ⹠ 朆 耇 ⱱ 냖 ⮇

鱂 熊 查 㵒 鯸 燰 ⮽ └ ꄆ ㍌ 冓

儼 顏 隮 ⺎ 耇 ┘ 佭 僄 ⚝ ⹇ 丘  

2. 荈 隮 ♙   

 㹢 孅 僗 ꪝ 䅻 䇯 嫚 氳 ⯥ 珸 ⮇ 熊 䡝 ⯥ 㚲 杼 ♙  ◲ ⿁ 篪  ╙ 篯 㰣 溿 狓 䬠 ❠ ⪓ ꪫ 氳 ⮇ 熊 䤗 儛 䣆 夀 ն

㵒 ◇ 䅻 鈺 ⮇ 熊 ꧎ 姳 僗 俋 鵠 妰 注 荈 隮 յ尔 注 荈 隮 յ䒍 鵮 尔 注 荈 隮 ⽰ 飃 냖 ䷞ 尔 注 荈 隮 璡 㛢 熨 荈 隮

◲ ⿁ 㵒 ◇ 䡗 ⮇ 㛄 儷 䡝 篾 冘 眷 ⛎ 氳 劫 ⿁ ⺎ ♔ ✳ 榫 㛢 堑 ◅ 簟 LC 䡝 ◅ 簟 GC 硍 簊 ♔ 䬠 냖 ⮇ 熊 䈲 

㵒 ◇ ⴬ ⺭ 擻 冓 䓪 ⮇ 䄭 葶 ㍴ 䇯 氳 劫 ⿁ ⺎ ♔ 鴲 䦫 飃 ║ 槡 孲 ⛮ 荈 隮 SFC䡝 飃 ║ 槡 孲 ⛮ 蚃 ⹧ -飃 ║

槡 孲 ⛮ 荈 隮  SFE-SFC 纭 榫 氳 Nexera-UC ⮇ 冫 硍 簊  㵒 ◇ ┉ ◙ 櫋 ꄈ ⴬ ⺭ 擻 䡝 儗 骱 ⿏ 䈒 䍐 氳

泘 剝 擻 ⺎ ♔ ꃾ 榫 Micro-LC 䡝 Nano-LC ♔ 㛻 䆋 䬠 냖 顏 隮 ⿏ 䈒 ⟔ ⺙ ☳ 縡 䬠 냖 亡 嫏 氳 愓 ䷨ 䈲 ն

⺁ 㛚  㹢 孅 鲸 䬠 ❠ 㞝 CLAM-2030 榫 ◇ 尔 ⛮ 榟 擻 劫 ⿁ 氳 ⪓ 舅 ⲁ 劫 ⿁ ⯥ 㚲 杼 -尔 顏 顏 纭 榫 ⮇ 冫 

䏗 䈔 鉯 ䷒ 㲓 뀰 ☕ ⼥ 氳 ⹙ 䣆 ⽰ 休 ꠑ 冓 㛻 氳 䬠 냖 亡 嫏 氳 ꄆ 朆 䓪 ն塝 㛚 㹢 孅 氳 Nexera-MX 䇖 车

尔 注 璡 ⺎ ♔ 侁 蜷 䬠 냖 ⮇ 冫 鵠 ꄈ ATLAS-LEXT ⺎ ♔ 䬠 ❠ 舅 ⲁ ⴬ 氳 尔 尔 蚃 ⹧ 鲹 ◙ ♙  齉 耇 鲽 ┉

塠 䬠 냖 劫 ⿁ ⯥ 㚲 杼 ⽰ ⮇ 冫 氳 舅 ⲁ ⴬ ⽰ 鵠 ꄈ  ╙ 篯 㰣 溿 狓 䬠 ❠ ➘ ⮵ 䇜 䬠 냖 丘 䩺 顏 ꄈ ն  
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㎂ 1. 㹢 孅 顏 隮 ⯥ 珸 ◲ ⿁ 篪  

3. 顏 隮 ♙   

 㹢 孅 ☳ ┕ ┪ 篕 70 䇗 创 䋯 㡏 溿 ⹠ 䢷 䎬 顏 隮  䡗 Ⱶ 榟 ◲ ▽ ┪ 槡 ┕ 瑭 ┉ ⺐ ら ⿁ ⴬ 䢷 䎬 澸 ㏜ 㑔 顏

隮 GCMS-LKB900080 䇗 创 䋯 ⹠ ▽ MALDI-TOF ⽰ ICP-MS2002 䇗 㹢 孅 熭 㰣 㳄 榹 ╈ 縰 ┉ ⩝

榟 催 ㍕ ╙ MALDI 熊 查 嶏 氳 溿 ⹠ 藜 䐂 ▽ 陷 顄 㶂 擻 杼 㰣 㝂  ㍕ 塝 㹢 孅 䦦 僗 岑 ⸂ 氳 顏 隮 溿 ⹠ 㓹 滼 ⽰

㲓 ⱱ ն泘 ⯥ 㹢 孅 顏 隮 氳 ◲ ⿁ 篪 룋 ⪓ 僗 儬 顏 隮 ⴎ 䦮 ⶝ ㍌ 冓 儼 顏 隮 յ└ ꄆ ㍌ 冓 儼 顏 隮 յ냖 ⮇ 鱂 顏

隮 LCMS-IT-TOF ⽰ Q-TOF 端 儬 顏 隮 僗 ICP-MS 榟 ⽝ 熭 㰣 겅 㓊 鲸 僗 MALDI-TOFյ 顏 隮 侁

䐭 ꜳ 璡 ն 鲹 ◙ 顏 隮 ♙  ┚ ⮇ 熊 䤗 儛 纭 榫  席 餉 篯 㰣 溿 狓 氳 ⺨ 熨 ꧎ 姳 ն  

 

㎂ 2. 㹢 孅 顏 隮 ♙  ◲ ⿁ 篪  
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4. 篯㰣鯻♭⮇冫泳☮篸 

 篯㰣溿狓䇯嫚✳榫顏隮注⪩氳♙㞝 GC-MSյLC-MS/MSյLCMS-IT-TOF 䡝 Q-TOF 璡ն顏隮♙

僗鰏㛄儷氳兣♭⽰⹇丘阻糌鵠鲋ꃾ꥘耇䐂⮽㛻ꄈ氳⭴㼉休ꠑ⽰熊查⟔䕜㍕塝僗⺨熨泳僜ⱷ◇篯㰣溿

狓氳⺨╄朅荣ն 

4.1 创隟篯㰣注⪩亡嫏ⴎ┚丘䩺䈑 

4.1.1 ⮤篒创隟擻亡嫏ⴎ 

 儗◲⿁ⴎ䦮▽┼╄亡嫏乄♭ⷊ鵠鲋 LC-MS/MS 硍簊✳榫ⱶ熊查鿥㵒陒⯘氳孲ⲁ注氳⮇冫亡嫏⽰✳

榫 Pentafluorophenylpropyl PFPP刼氳⮇冫亡嫏նꃾ榫✳榫熊查鿥㵒陒⯘氳⮇冫亡嫏休⺎♔㵒篱

⫂氳╈䑐创隟鵎䏧㞝矵ꀹ鉯硍簊յ TCA 䐡朅յ瀠ꁂ䡏矵䐡朅♔⹖姏㓹ꁂ 劭葛ꁂ璡 榟⽝熭㰣┥┯氳创

隟篯㰣⮇冫 ╈ 55 ╄ꄆ金创隟擻篯⮇鲽车⺱休⮇冫ն⺁㛚ꃾ榫✳榫 PFPP 刼氳⮇冫亡嫏休⺎♔㵒✳榫

熊查鿥㵒陒⯘┘耇㚲杼氳萴䇕熨僗儬ꁂ⹖ 97 ╄⪭☽创隟擻篯⮇鲽车⺱休⮇冫25 熨䡗⮇┚ꃾ榫熊查鿥㵒

陒⯘氳亡嫏休注⺱ն榺塝㶩⺎♔劯䩺㲙䢓氳泘氳逸糌氳䗯⬅☳儗◲⿁╈鴲䦫㵒创隟擻鲽车⺱休⮇冫氳亡嫏ն

鵠鲋✳榫儗◲⿁⺎♔㵒塜䅻 檫䒳嘗㑔╈氳ꄆ金创隟擻⹩⴬鲽车簧⺭⮇冫鲸⺎♔鵠鲋 LC/MS/MS 硍簊

㵒鯸㓹㍕ⲁ擻嘗㑔氳篯篲循 创隟 鵎䏧╈◲榟氳䏆⿏鲽车陁♯ն塝㛚儗亡嫏ⴎ鲸ⴎ䦮✳榫熊查鿥㵒陒⯘

⽰ PFPP 刼鲽车㛢篯⮇⺱休⮇冫氳亡嫏乄♭院乄♭╈氨䎓僗㵒䈒泘剝篯⮇氳⮇冫兣♭⽰⴬⺭擻⟔䕜㍕

塝⬵㵽▽䫠孾⮇熊兣♭յ⺨篯⮇氳 MS ⹇丘僄⚝⴬⹖氨䎓⴬⺭擻⺳燢յ⟊槴休ꠑ璡竴枍氳䳩⛼ն⺁㛚

╙循㛢╄劫⿁ꠑ鲽车剝⬢⴬䄖僄⚝⴬ 2 熨⫂剝擻顏氳⮇冫兣♭ն榺塝䬠❠▽☳劫⿁⯆㚷⮽⺱休⮇冫㛢篯

⮇♔⹖㛢╄劫⿁ꠑ氳创隟擻⹩⴬⮇冫氳┉硍⮜孲爊 丞⛮鉯⬀亡织 ն 

4.1.2 耏顏☮顏亡嫏ⴎ 

耏顏篯㰣㷯◇创隟篯㰣氳┉╄⮇䶺ն╙鲽车꫉⺸耏顏篯㰣溿狓㹢孅⪝⺚䫠⭴▽瑭└撷耏顏☮顏亡嫏

ⴎⴎ⻡▽╚金耏眷⴬⺭擻㞝眷菋榟ꁂյ◅ⶇ◅澠⪠懹ꁂDHA⽰◅ⶇ澠◑懹ꁂEPA璡㛢♯┘깴⽰耏

罙ꁂ创隟擻菋榟㍌懹ꁂ光ꁣ翿AEAյ轑㵸冏孨⴬㍕查PAF璡 196 熨╚金耏顏☮顏⹖⪭注⪩擻顏氳

荈隮յ顏隮兣♭MRM 鵠鷺ն院亡嫏⺆꧎ 20 ⮇ꙵ氳荈隮⮇冫➘耇藜䐂鲹 196 熨⴬⺭擻氳耏顏☮顏氳⮇
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冫篾冽ն塝㛚亡嫏ⴎ╈鲸劯䩺⭴㼉休ꠑ⽰篾冘攑䓪⬢㚷▽ 18 熨妴创⫂剝⴬⺭擻氳 MRM 鵠鷺ն⺁㛚

院亡嫏ⴎ⺎鲽车⟊槴休ꠑ劆塜⺎✳榫⫂剝嫏鲽车ⶐ㲋ꄈ䢦♔⺎榫◇压碠㛢⹩ꄈ鉯冫休氳剝阭擻ն 

 

㎂ 3. 耏顏☮顏亡嫏ⴎ榫◇ 196 熨耏顏18 熨⫂剝氳⮇熊 

4.1.3 瀠耏 MRM 顏隮䈑 

瀠耏篯䡗榟擻腑氳╚金䡗⮇劯䩺 LIPID MAPS 丘䩺䈑侁炐䄖漶阡氳瀠耏眷⴬⺭擻飃鲋 8000 ╄ն 

瀠耏丘䩺䈑䬠❠▽┼╄亡嫏瑭┉╄亡嫏ⴎ⻡⯥㚲杼兣♭尔注荈隮兣♭♔⹖ⴎ⻡ 422 ╄瀠耏⴬⺭擻氳

MRM 鵠鷺榫◇ LC-MS/MS 压孾ն院亡嫏耇㛫鵠鲋⭴㼉休ꠑ⽰ MRM 鵠鷺漶㲋瀠耏⴬⺭擻氳㜍㓹յ澠⸊查

╄丘♔⹖⹙꜄╄丘ն╙▽陃⮷瀠耏╈耏罙ꁂ篾冘鲸꧎金䫠孾⪭冘䡗篾冘끍几╈⹙꜄⛤糌亡嫏 2 ✳榫 MRM 

Event Link Finder 鯻♭鵠鲋 867 ╄ MRM 鵠鷺ꃾ꥘丘䩺䇜鲽车丘䩺䈑奃㵒㚲杼僄篳漶阡⹙꜄⛤糌ն 

 

㎂ 4. 瀠耏丘䩺䈑榫◇瀠耏眷⴬⺭擻氳压孾 

4.1.4 SimLipid 丘䩺䈑 

院鯻♭佭 PREMIER Biosoft ⪝⺚溿⹠氳榫◇耏顏篯⮇冫氳顏隮丘䩺鉯冫鯻♭耇㛫鵠鲋舅䅠氳䍠㛻丘

䩺䈑♔⹖榫䢓氳舅㲋╬丘䩺䈑㵒㹢孅顏隮ꃾ꥘䐂⮽氳耏顏篯丘䩺鲽车냖鵠ꄈ⮇冫䇜㵨篾冽丞杼䡗┥┯氳

䥊⼔乄勮ն 



7 
 

 

㎂ 5. SimLipid 丘䩺䈑 

SimLipid 丘䩺䈑佭┉╄㛻㑔⪩硍丘䩺䈑ⴎ⻡⪦阞 40,298 熨耏⮇查⽰ 1,509,305 熨篾冘攑䋳䓪氳

MS/MS 攑䏣熊查ն院鯻♭鵠鲋䮣碠 SimLipid 丘䩺䈑╈氳䄖湳耏顏篾冘⟔䕜鲽车耏顏ꈶ㲋⽰䓪耇⮇冫ն⺱

休鲸⚢簄⭴┉◙注⪩⹇縓⟔䕜❇㞝耏顏 IDյ籔⫞յ硍簊⺳燢յ䡗♷♔⹖⪭☽丘䩺䈑ꛔ䫙ն丘䩺䈑⚢┘亇

䐂♔催亍ն榫䢓█⺎♔㲋⯆舅䄕氳丘䩺䈑䇜鰟⪍ retention time ⽰ drift time 榫◇☫⺵氳丘䩺⮇冫ն 

4.2 Traverse-MS 鯻♭☮篸  

院鯻♭榺 Reifycs Inc ⪝⺚溿⹠榫◇㹢孅└ꄆ㍌冓儼顏隮♙ꃾ꥘氳 MRM 丘䩺氳陸⹧յ刧洇յ丘䩺䈑

䋧环յ╚䡗⮇⮇冫⽰⮇㷄纺眷⮇冫䇜♔䐂⮇㎂յ鰉蕔㎂յ刼敯㎂⽰懷㎂璡䎬䌋㷤朆篾ն塝㛚鲸⺎♔簃⯆

注⪩⴬⺭擻氳创隟鵠饟佭篯㰣⮇冫氳僗ⱱ泳ն⪭丘䩺㚲杼氳걹䈌㛻舚㞝┖ 

Ζ ✳榫剝⬢泘剝擻循僄⚝氳 LC-MS/MS 亡嫏┖⮇冫䐂⮽剝⬢丘䩺亡嫏╈漶环▽⴬⺭擻⺳燢յ熊查㵒

⽰⭴㼉休ꠑ 

Η 㵗⪍剝⬢丘䩺㵒⺨剝⬢擻鲽车瓇鴲⽰籁鰝䋧环丘䩺䈑 

Θ ♔Ζ╈氳⺱劫氳亡嫏鲡车㲓ꡮ劫⿁ 

Ι 㵗⪍⹧䐂氳㲓ꡮ劫⿁丘䩺䐂⮽ MRM Outlook ⽰ Data Matrix 

Κ 㓹◇ Data Matrix ⮡䋧⺨熨⺎鈼⴬㎂䎬ն 
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㎂ 6. Traverse-MS ⺎鈼⴬篾冽 

4.3 MS-Dial ⮇冫䇖⺐ 

MS-Dial ⛼╙䶺䧏㛢熨♙GC/MSյGC/MS/MSյLC/MS ⽰ LC/MS/MS氳ꪝ꫉⺸创隟篯㰣氳鵠榫

丘䩺㚲杼⽰⮇冫䇖⺐䶺䧏㹢孅丘䩺氳㵗⪍⽰㚲杼ն僗♔┖攑憠1GC/MS ⽰斻环◇丘䩺氳 MS/MS

氳⩞隮⹛ⷑ燠2⚝⴬氳㼉⡬陃⮷剝⬢3䶺䧏☳⸊㡏丘䩺㵗⪍⮽簊阞⮇冫氳䢦僗丘䩺㚲杼塠끈4

⺎㲓朆儔湳擻瓇刧5榫䢓⹘㞑氳㎂䎬榫䢓槡ꪫն 

 

㎂ 7. MS-Dial 氳鯻♭槡ꪫ 

4.4 Garuda 篯㰣⮇冫䇖⺐ 

Garuda 佭┉╄䋯䷒յ⪦⺱氳榟擻⮇冫䇖⺐框䬠❠▽┉╄鳀䫙յ⹠朆⽰㵗芒氳勂几鵠鲋┘⺱氳䈒榫
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爊䈌յ丘䩺䈑╙榟擻㰣⽰⵴㰣溿狓䬠❠丘䩺⮇冫⽰⺎鈼⴬鰟⭴ն泘⯥僗 5 ╄䬤♭佭榺㹢孅յ仼儗硍簊榟擻

㰣溿狓䢦⽰㛻ꡊ㛻㰣⟔䕜熭㰣┚䤗儛溿狓榟ꢚ⪦⺱溿⹠氳⺎♔䶺䧏㹢孅氳丘䩺鰟⪍┚㚲杼⮇⮷佭

Shimadzu MSdata ImportյVolcano Plot GeneratorյBlank GML GeneratorյMultiomics Data 

Mapper ⽰ Correlation coefficient Calculatorն⺁㛚僗└╄⪝⪦鯻♭ CytoscapeյiPath2 ⽰ VANTED

⺎榫◇创隟⮇冫篾冽氳⺎鈼⴬鰟⭴ն 

 

㎂ 8. Garuda 篯㰣⮇冫䇖⺐ 

㓹◇♔┕☮篸氳㹢孅⮇冫♙⹖鿥㝄鯻♭յ⮇冫䇖⺐Ⲃⱱ㎁⫂㛚熭㰣㳄㱮䡗▽陵㛢⚝熔氳创隟篯㰣注

⪩熭溿泳⛼ն☳┖┉珖䋯㡏⮜⭴ 2001 䇗舘 2019 䇗 10 僖阵㎁伕溿狓⼥陻겗篯⮵榫㹢孅⮇冫♙循㎁

⫂㛚⺨眷僿⮍┕⹠辑氳 77 疟乄珖⮇⮷♔创隟篯㰣⮇冫䤗儛䇖⺐循檜檫յ╈蕇յ吤擻辑㑔璡亡ꪫ氳䈒榫

㛄儷劫⿁⮇熊⮇冫亍亡嫏յ亍䤗儛璡◑╄珖荣鲽车☮篸❠注⪩겅㓊榫䢓⽰熭溿泳⛼縖⹇縓ն 
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瑭◅鼨⮇创隟篯㰣循檜檫溿狓╈氳䈒榫 
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⮵榫创隟篯㰣亡嫏溿狓簀鲋 AMPKα 氳◅榻⹙羠☮㵗创隟ꄆ籁爊儬杼 

Background: Metformin is a first-line drug for treating type 2 diabetes and has gained 

considerable interest as a potential anticancer agent. Increasing evidence suggests that 

metformin antagonizes diabetes and tumors through disrupting metabolic homeostasis and 

altering energy state. However, whether AMP activated protein kinase (AMPK) contributes to 

such effects of metformin remains controversial. Methods: We performed integrative 

metabolomics analyses to systematically examine the effects of metformin on metabolic 

pathways in Prkaa1 wild type (WT) and knock-out (KO) mouse embryonic fibroblast (MEF) cells 

as well as human cells based on gas chromatographyˑmass spectrometry and capillary 

electrophoresisˑmass spectrometry (CEˑMS). 

Results: Metformin treatment induced metabolic reprogramming and reduced the energy state of both 

Prkaa1 WT and KO MEF cells, as evidenced by suppressed tricarboxylic acid (TCA) cycle, elevated lactate 

production as well as decreased NAD+/NADH ratio. Additionally, metabolic flux analysis also showed that 

metformin Ampkα-independently increased metabolic flux from glucose to lactate and decreased 

metabolic flux from acetyl-CoA to TCA cycle as well as from pyruvate to malate.Moreover, metformin 

Ampkα-dependently upregulated P-Acc but Ampkα-independently inhibited the levels of P-mTor, P-S6, 
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Lc3, Atgl and P-Erk in MEF cells. Similarly, we demonstrated that a commonly used AMPK agonist 5-

Aminoimidazole-4-carboxamide ribonucleotide (AICAR) and fetal bovine serum (FBS) starvation, as a 

common model for energy stress, both led to Ampkα-independent metabolism alterations in MEF cells. 

Furthermore, these effects of metformin were also confirmed in human hepatocellular carcinoma (HCC) 

cells aswell as inMCF10A shControl and shPRKAA1 cells. Importantly, we found that metformin could 

obviously inhibit colony conformation of HCC cells in an Ampkα-independent manner. 

Conclusions: Our data highlight a comprehensive view of metabolic reprogramming mediated by 

metformin as well as AICAR. These observations suggest that metformin could affect cellular metabolism 

largely bypassing Ampkα, and may provide a new insight for its clinical usage. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴♔ U-C-蝐蚆矵╙炐馹⯘⮇冫◅榻⹙羠陮㵗创隟氳⹩⴬ 

⸊乄粠㏥ https://doi.org/./j.metabol... 
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篱資氫顏篯㰣⽰创隟篯㰣丞⺭瓀樋辑㑔丆㑔 BTB/POZ 資氫顏狰⹩隀䫝氳⪩꜄创隟鵠饟 

䰕金丆乖㑔 BTB/POZ 資氫SPOP佭⯥⮜脆毋╈狰⹩曎僄냖氳資氫顏╯┉ն院溿狓鵠鲋丞⺭篱資氫

顏篯㰣⽰创隟篯㰣氳亡嫏䭖炐 SPOP 狰⹩䌖颯氳创隟硫▞⹖⪭隀䫝氳创隟鵠饟ն꺙⩝硍簊㏐溿狓▽

LNCaP SPOP ꄇ榟㑔⹖狰⹩㑔냖辑鱳篱╈氳创隟⹩⴬ն创隟篯㰣篾冽简炐SPOP ꄇ榟㑔⽰狰⹩㑔

SPOP_Y87N ⽰ SPOP_F133L㵗⪍氳 LNCaP 篱循⢏僄㵸◅╿嫏⮮⮷⮇冫PLS-DA䐂⮇㎂┕䐂⮽▽

䏭㞑氳⵲⮇ն鲽┉塠鵠鲋⶝㍕碜亡䄑⮇冫⹠朆SPOP 狰⹩䌖颯㳫뀐ꁂյ葟冽ꁂյ删圉ꁂյ㛿⫸姏ꁂ⽰㛿⫸

ꀬ翿璡创隟擻⻡ꄈ氳㘍ⱶն資氫顏篯㰣⪦⹠朆 909 熨資氫顏循┼熨 LNCap SPOP 狰⹩⛮篱╈⹠榟⹩⴬ն

⮇⮷㵒䄑䋳创隟擻⽰䄑䋳資氫顏鲽车鵠饟㳫꥘⮇冫⹠朆└紲ꁂ䐡朅յ姏ꀬ㓹鯸鲡劭矵劭ꁂ榟擻⺭䡗循

创隟篯㰣⽰資氫顏篯㰣⮇冫╈齉⹠榟▽伺简䷊⹩ն僄⺵循 SPOP 丛ꢝ氳 Du145 篱╈뀰阾▽┕鳮溿狓篾

冽ն院溿狓阾伺 SPOP 狰⹩⺎➢鲽└紲ꁂ䐡朅ն 

✳榫氳㹢孅♙GCMS-QP  

创辑㎂撴⢏僄㵸◅╿嫏⮮⮷⮇冫PLS-DALNCaP CONյSPOP_WTյSPOP_YN⽰SPOP_FL篱 

⸊乄ꛔ䫙http://mall.cnki.net/magazine/Article/SPZZ.htm 
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㓹◇ GCMS 亡嫏㵒䖲僗ꪝ㵸篱毋氳┘⻹懢㝶䓪䖲縖鲽车轑岳创隟篯㰣溿狓 

Abstract: The incidence of nonsmoking female patients with non-small cell lung cancer (NSCLC) has 

increased in recent decades; however, the pathogenesis of patients is unclear, and early diagnosis 

biomarkers are in urgent need. In this study, 136 nonsmoking female subjects (65 patients with NSCLC, 

6 patients with benign lung tumors, and 65 healthy controls) were enrolled, and their metabolic profiling 

was investigated by using pseudo targeted gas chromatography̿mass spectrometry. A total of  

annotated metabolites were found and verified to be significantly different in nonsmoking females with 

NSCLC compared with the control. The metabolic profiling was featured by disturbed energy metabolism, 

amino acid metabolism, oxidative stress, lipid metabolism, and so on. Cysteine, serine, and 1- 

monooleoylglycerol were defined as the biomarker panel for the diagnosis of NSCLC patients. 98.5 and 

91.4% of subjects were correctly distinguished in the discovery and validation sets, respectively. The 

biomarker panel was also useful for the diagnosis of in situ malignancy patients, with an accuracy of 97.7 

and 97.8% in the discovery and validation sets, respectively. The study provides a biomarker panel for 
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the auxiliary diagnosis of nonsmoking females with NSCLC. 

Keywords: non-small cell lung cancer, metabolomics, nonsmoking female, gas chromatography̿mass 

spectrometry, biomarker 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴⮇冫孲爊㎂ 

⸊乄粠㏥https://pubs.acs.org/doi/./acs.jproteome.b  
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㓹◇创隟篯㰣⽰鯸䎓篯㰣溿狓䭖炐⯥⮜脆毋╈└紲ꁂ䐡朅氳㜊隀⹖⪭注⪩儬⯆ 

Abstract: Genetic alterations drive metabolic reprograming to meet increased biosynthetic precursor 

and energy demands for cancer cell proliferation and survival in unfavorable environments. A systematic 

study of gene-metabolite regulatory networks and metabolic dysregulation should reveal the molecular 

mechanisms underlying prostate cancer (PCa) pathogenesis. Herein, we performed gas 

chromatographyˑmass spectrometry (GCˑMS)-based metabolomics and RNA-seq analyses in prostate 

tumors and matched adjacent normal tissues (ANTs) to elucidate the molecular alterations and potential 

underlying regulatory mechanisms in PCa. Significant accumulation of metabolic intermediates and 

enrichment of genes in the tricarboxylic acid (TCA) cycle were observed in tumor tissues, indicating TCA 

cycle hyperactivation in PCa tissues. In addition, the levels of fumarate and malate were highly correlated 

with the Gleason score, tumor stage and expression of genes encoding related enzymes and were 

significantly related to the expression of genes involved in branched chain amino acid degradation. Using 

an integrated omics approach, we further revealed the potential anaplerotic routes from pyruvate, 

glutamine catabolism and branched chain amino acid (BCAA) degradation contributing to replenishing 
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metabolites for TCA cycle. Integrated omics techniques enable the performance of network-based 

analyses to gain a comprehensive and in-depth understanding of PCa pathophysiology and may facilitate 

the development of new and effective therapeutic strategies. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴TCA䐡朅╈⮇查⹩⴬⽰GS┚羆歴鲽㷤氳⪩硍 

⸊乄粠㏥https://onlinelibrary.wiley.com/doi/full/./ijc. 
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㓹◇ GCMS 溿狓劲⮜룋攑簾ꄂ⯘媪橚 2 㑔矵㶿檫䖲縖氳轑岳创隟篯㰣 

Abstract: Sulfonylureas are one of the commonly used drugs in type  diabetes mellitus (TDM) but with 

considerable incidence of monotherapy failure. However, the mechanism of patients drug response is 

unclear, and suitability evaluation biomarkers are in urgent need for precision medicine. In this study, a 

pseudotargeted gas chromatography̿mass spectrometry method was employed to investigate the 

serum metabolic proling of  signicant responders and  nonsignicant responders at baseline and 

 weeks after gliclazide modied-release (MR) monotherapy. Clinical improvements in blood glucose 

level and insulin sensitivity were closely associated with the alterations of TCA cycle, ketone body 

metabolism, lipid oxidation, branched-chain amino acid catabolism, and gut ora metabolism. The 

dierent baseline metabolic proling observed in the two groups implied that patients with lower 

dyslipidemia level may be more suitable for sulfonylurea therapy. The biomarker panel consisting of 

HbAc, ,,,,eicosapentaenoic acid, methyl ,,-eicosatrienoate, and methyl hexadecanoate 

shows a very good prediction ability for the suitability of gliclazide treatment, and it may be meaningful 

in personalized medicine of TDM patients by sulfonylurea therapy.  

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴(A)䢦僗劫儗յ(B)劲⮜룋攑⹛䈒劫儗⽰(C)劲⮜룋攑ꪝ⹛䈒劫儗氳PCA⮇丘⮇䄭㎂. ⼽阼鈼⽰㓹

篪压刧╯ꠑ创隟◲擻氳埫⭓ꄅ䐼饄熊㎂ 

⸊乄粠㏥https://pubs.acs.org/doi/./acs.jproteome.b 



20 
 

 

┚ HCV 注⪩缿毋㛄⹠氳⠯鴲创隟剝䑪擻氳压孾 

Abstract: Hepatitis C virus (HCV) infection is associated with a high risk of developing hepatocellular 

carcinoma (HCC) and HCC recurrence remains the primary threat to outcomes after curative therapy. In 

this study, we compared recurrent and nonrecurrent HCC patients treated with radiofrequency ablation 

(RFA) in order to identify characteristic metabolic profile variations associated with HCC recurrence. Gas 

chromatography-mass spectrometry (GC-MS) -based metabolomic analyses were conducted on serum 

samples obtained before and after RFA therapy. Significant variations were observed in metabolites in 

the glycerolipid, tricarboxylic acid (TCA) cycle, fatty acid, and amino acid pathways between recurrent 

and non-recurrent patients. Observed differences in metabolites associated with recurrence did not 

coincide before and after treatment except for fatty acids. Based on the comparison of serum 

metabolomes between recurrent and non-recurrent patients, key discriminatory metabolites were 

defined by a random forest (RF) test. Two combinations of these metabolites before and after RFA 
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treatment showed outstanding performance in predicting HCV-related HCC recurrence, they were further 

confirmed by an external validation set. Our study showed that the determined combination of 

metabolites may be potential biomarkers for the prediction of HCC recurrence before and after RFA 

treatment. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴(A)䢦僗劫NRBT(衹荈兣䎬㎂)⽰RBT(篍荈兣䎬㎂)氳注㵒㲋ꄈ(y鰀)⽰注⪩鵠饟㎂ 

⸊乄粠㏥https://www.ncbi.nlm.nih.gov/pmc/articles/PMC/ 

  



22 
 

 

 

꥘䡗資氫顏篯㰣⽰创隟篯㰣䭖炐⮇蛋 ACTH 氳㑉⛮歴╈氳创隟-資氫粠簇 

Abstract:  An effective treatment for the management of adrenocorticotropic hormone-secreting 

pituitary adenomas (ACTH-PA) is currently lacking, although surgery is a treatment option. We have 

integrated information obtained at the metabolomic and proteomic levels to identify critical networks 

and signaling pathways that may play important roles in the metabolic regulation of ACTH-PA and 

therefore hopefully represent potential therapeutic targets. Six ACTH-PAs and seven normal pituitary 

glands were investigated via gas chromatography-mass spectrometry (GC-MS) analysis for metabolomics. 

Five ACTH-PAs and five normal pituitary glands were subjected to proteomics analysis via nano liquid 

chromatography tandem-mass spectrometry (nanoLC-MS/MS). The joint pathway analysis and network 

analysis was performed using MetaboAnalyst .. software. There were significant differences of 

metabolites and protein expression levels between the ACTH-PAs and normal pituitary glands. A 

proteomic analysis identified  differentially expressed proteins that were significantly enriched in the 

Myc signaling pathway. The proteinˑmetabolite joint pathway analysis showed that differentially 

expressed proteins and metabolites were significantly enriched in glycolysis/gluconeogenesis, pyruvate 

metabolism, citrate cycle (TCA cycle), and the fatty acid metabolism pathway in ACTH-PA. The proteinˑ
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metabolite molecular interaction network identified from the metabolomics and proteomics 

investigation resulted in four subnetworks. Ten nodes in subnetwork  were the most significantly 

enriched in cell amino acid metabolism and pyrimidine nucleotide metabolism. Additionally, the 

metaboliteˑgeneˑdisease interaction network established nine subnetworks. Ninety-two nodes in 

subnetwork  were the most significantly enriched in carboxylic acid metabolism and organic acid 

metabolism. The present study clarified the pathway networks that function in ACTH-PA. Our results 

demonstrated the presence of downregulated glycolysis and fatty acid synthesis in this tumor type. We 

also revealed that the Myc signaling pathway significantly participated in the metabolic changes and 

tumorigenesis of ACTH-PA. This data may provide biomarkers for ACTH-PA diagnosis and monitoring, and 

could also lead to the development of novel strategies for treating pituitary adenomas. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴資氫循创隟注⪩⟔⺙鵠饟╈氳辑鱳նACTH-PAs┚塜䅻耭㑉⛮ꠑ䄑䋳辑鱳氳資氫媯x鰀简炐y鰀简炐p⡬氳-logն 

(A) HALLMARK_MYC_TARGETS_V資氫(B) HALLMARK_MTORC_SIGNALING資氫(C) hallmark_oxidative_瀠ꁂ⴬資

氫(D) HALLMARK_FATTY_ACID_METABOLISM資氫(E) HALLMARK_GLYCOLYSIS資氫ն 

⸊乄粠㏥https://www.frontiersin.org/articles/./fendo../full 

 

  



24 
 

 

㓹◇ GC-MS 䦟꫉⺸创隟篯㰣亡嫏⹠朆⽰뀰阾脒翩毋陇亇╈㶿尔ꄅ弍循氳榟擻剝䑪擻 

Abstract: Bladder cancer (BC) is the second most prevalent malignancy in the urinary system and is 

associated with significant mortality; thus, there is an urgent need for novel noninvasive diagnostic 

biomarkers. A urinary pseudotargeted method based on gas chromatographyˑmass spectrometry was 

developed and validated for a BC metabolomics study. The method exhibited good repeatability, 

intraday and interday precision, linearity and metabolome coverage. A total of  differential metabolites 

were defined in the discovery sample set,  of which were verified using an independent validation urine 

set. The verified differential metabolites revealed that energy metabolism, anabolic metabolism and cell 

redox states were disordered in BC. Based on a binary logistic regression analysis, a four-biomarker panel 

was defined for the diagnosis of BC. The area under the receiving operator characteristic curve was . 

with .% sensitivity and .% specificity in the discovery set and . with .% sensitivity and .% 

specificity in the validation set. The combinatorial biomarker panel was also useful for the early diagnosis 

of BC. This approach can be used to discriminate non-muscle invasive and low-grade BCs from healthy 

controls with satisfactory sensitivity and specificity. The results show that the developed urinary 

metabolomics method can be employed to effectively screen noninvasive biomarkers. 

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴㶿尔╈㍌熨 BC 陇亇剝阭擻氳䓪耇 

⸊乄粠㏥https://www.ncbi.nlm.nih.gov/pmc/articles/PMC/ 
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溿狓䉔㛄氳ꪝ⪯㑔慉䖲縖䚊刌 12 䇗⺵耏顏创隟氳䷊⹩ 

Abstract: Severe acute respiratory syndrome-coronavirus (SARS-CoV) and SARS-like coronavirus are a 

potential threat to global health. However, reviews of the long-term effects of clinical treatments in SARS 

patients are lacking. Here a total of  recovered SARS patients were recruited  years after infection. 

Clinical questionnaire responses and examination findings indicated that the patients had experienced 

various diseases, including lung susceptibility to infections, tumors, cardiovascular disorders, and 

abnormal glucose metabolism. As compared to healthy controls, metabolomic analyses identified 

significant differences in the serum metabolomes of SARS survivors. The most significant metabolic 

disruptions were the comprehensive increase of phosphatidylinositol and lysophospha tidylinositol 

levels in recovered SARS patients, which coincided with the effect of methylprednisolone administration 

investigated further in the steroid treated non-SARS patients with severe pneumonia. These results 

suggested that high-dose pulses of methylprednisolone might cause long-term systemic damage 

associated with serum metabolic alterations. The present study provided information for an improved 

understanding of coronavirus-associated pathologies, which might permit further optimization of clinical 

treatments. 
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✳榫氳㹢孅♙GCMS-QP 

 

创辑㎂撴┚瞿姏ꁂ⽰聫姏ꁂ创隟注⪩氳䄑䋳创隟擻氳鵠饟㎂ն丘䩺♔㏰丘±SEM辑炐* < . ** < . 

⸊乄粠㏥https://www.nature.com/articles/s---z 
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⯥⮜脆毋╈ SPOP 注⪩创隟鵎䏧氳陃⮷ 

Abstract: Speckle-type POZ protein (SPOP), as a cullin-based E ubiquitin ligase, has been identified as 

one of the most frequently mutated genes in prostate cancer (PCa). However, whether SPOP mutations 

contribute to metabolic reprogramming in PCa remains unknown. Here, integrated studies of 

transcriptomics and metabolomics as well as lipidomics were performed in matched PCa tumor (PCT) 

and adjacent nontumor (ANT) tissues, followed by correlation analysis of SPOP mutations with altered 

metabolic pathways in SPOP-mutated PCa patients. Interestingly, transcriptomics profiling showed that 

all SPOP mutations (with .% frequency, /) occurred at the conserved residues in the substrate 

binding domain of meprin and TRAF homology (MATH). The results of integrated analysis indicated that 

three metabolic pathways, including tricarboxylic acid (TCA) cycle, fatty acid metabolism and 

glycerophospholipid metabolism, exhibited obvious upregulation in SPOP-mutated PCT tissues. 

Furthermore, both correlation analyses based on integrated data and cBioportal revealed that FH, 

ELOVL and ACADL genes might be involved in SPOPmutation-related upregulation of these metabolic 

pathways. Taken together, our study provided new insights in understanding the relationship between 

metabolic pathways and SPOP mutations in PCa. 

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴SPOP 狰⹩氳⯥⮜脆毋䖲縖╈羆歴篯篲⽰毋亰ꪝ羆歴篯篲氳创隟擻䄑䋳 

⸊乄粠㏥https://doi.org/./oncotarget.  
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⽛⭴妰⛮╈榻敯脆毋氳䨅⹠䓪榟擻剝䑪擻⮇冫 

Abstract: Compared with other types of cancer, thyroid cancer incidence rates have increased rapidly 

worldwide in the past few decades. In recent years, potential thyroid cancer biomarkers have been 

studied, but these biomarkers have neither specificity nor good positive predictive value. Exhaled breath 

analysis is a recently developed convenient and noninvasive method for screening and diagnosing the 

disease. In this study, potential thyroid cancer biomarkers in volatile organic compounds (VOCs) were 

detected. Exhaled breath was collected from  patients with histologically confirmed cases of thyroid 

disease (including  individuals with papillary thyroid carcinoma and  individuals with nodular goiters) 

and  healthy volunteers. Solid-phase microextractionˑgas chromatography and mass spectrometry 

was used to assess the exhaled VOCs of the study participants. The statistical methods of principal 

component analysis and partial leastsquares discriminant analysis were performed to process the final 

data. The VOCs exhibited significant differences between nodular goiter patients and normal controls, 

papillary thyroid carcinoma patients and normal controls, and papillary thyroid carcinoma patients and 

nodular goiter patients; , , and  characteristic metabolites played decisive roles in sample 

classification, respectively. Breath analysis may provide a new, noninvasive, and directly qualitative 

method for the clinical diagnosis of thyroid disease. (Translational Research 2015;166: 188ˑ195) 

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴榻敯脆羆歴䖲縖⽰塜䅻㵒拨篯氳A╚䡗⮇䐂⮇㎂BPLS-DA 䐂♷㎂CPLS-DA 嘗㑔뀰

阾 

⸊乄粠㏥http://dx.doi.org/./j.trsl... 
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⶝┉鼨⽛⭴妰⛮╈䨅⹠䓪僗儬擻⛼╙毋氳榟擻剝䑪擻 

Abstract: In this study, single-lung ventilation was used to detect differences in the volatile organic 

compound (VOCs) profiles between lung tissues in healthy and affected lungs. In addition, changes that 

occurred after lung cancer resection in both the VOCs profiles of exhaled breath from ipsilateral and 

contralateral lungs and the VOCs profiles of exhaled breath and blood sample headspaces were also 

determined. Eighteen patients with non-small cell carcinoma were enrolled. Alveolar breath samples 

were taken separately from healthy and diseased lungs before and after the tumor resection. Solid phase 

microextractionˑgas chromatography/mass spectrometry was used to assess the exhaled VOCs of the 

study participants. The VOCs exhibited significant differences between the contralateral and ipsilateral 

lungs before surgery, the contralateral and ipsilateral lungs after surgery, the ipsilateral lungs before and 

after surgery, and the blood samples from before and after surgery; , ,  and  characteristic 

metabolites played decisive roles in sample classification, respectively. ,-Dimethyldecane, tetradecane, 

,,,,-pentamethylheptane, ,,-trimethyldecane, nonane, ,,,-tetramethyloctane, and 

hexadecane may be generated from lipid peroxidation during surgery. Caprolactam and propanoic acid 

may be more promising exhaled breath biomarkers for lung cancer. 
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㓹◇䦟꫉⺸创隟篯㰣氳⹾肳둃敯篱毋陮㵗⴬橚橚䷞氳溿狓 

ABSTRACT: The effect of induction chemotherapy on oral cancer is controversial owing to inconsistent 

results. However, the efficacy of induction chemotherapy is closely related to locoregional recurrence, 

distant metastasis, and overall survival after the treatment. A pseudotargeted metabolomics revealed 

that metabolites involved in glycolysis and amino acid metabolism were inversely regulated in patients 

with different chemotherapy responses, and most fatty acids, steroids, and antioxidant substances were 

up-regulated in all patients after the treatment. Among the metabolites, lactic acid, glucose, glutamic 

acid, aspartic acid, leucine, and glycerol were remarkably associated with induction chemotherapy 

efficacy. Subsequently, lactic acid, glutamic acid, and aspartic acid were defined as potential biomarkers 

of the suitability and efficacy of induction chemotherapy. Our results show that . and .% of 

patients with different chemotherapy efficacy were correctly identified in the training and test sets, 

respectively. Moreover, patient suitability for treatment was correctly predicted for ., ., and .% 

of patients in the training, test, and external validation sets, respectively. In conclusion, metabolites 

related to glycolysis, redox homeostasis, and anabolic progress were indicative of induction 

chemotherapy efficacy both pre- and postchemotherapy and beneficial for outcome evaluation and 

prediction. These results illustrate the potentials of metabolomics in personalized induction 

chemotherapy. 



35 
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轑尔䨅⹠䓪⴬⺭擻⛼╙篾波罄毋氳榟擻剝阭擻 

AbstractMany recent studies have focused on the connection between the composition of specific 

volatile organic compounds (VOCs) in exhaled breath and various forms of cancer. However, the 

composition of exhaled breath is affected by many factors, such as lung disease, smoking, and diet. VOCs 

are released into the bloodstream before they are exhaled; therefore, the analysis of VOCs in blood will 

provide more accurate results than the analysis of VOCs in exhaled breath. Blood were collected from  

colorectal cancer patients and  healthy controls, then solid phase microextractionˑchromatographyˑ

mass spectrometry (SPME-GC-MS) was used to analysis the exhaled volatile organic compounds (VOCs). 

The statistical methods principal component analysis (PCA) and partial least-squares discriminant 

analysis (PLSDA) were performed to deal with the final dates. Three metabolic biomarkers were found at 

significantly lower levels in the group of CRC patients than in the normal control group (P < .): phenyl 

methylcarbamate, ethylhexanol, and -t-butyl-,,,-tetramethyl-,-decadien--yne. In addition, 

significantly higher levels of ,,,-tetramethyl-,-dimethylene-cyclohexane were found in the group of 

CRC patients than in the normal control group (P < .). Compared with healthy individuals, patients 

with colorectal adenocarcinoma exhibited a distinct blood metabolic profile with respect to VOCs. The 

analysis of blood VOCs appears to have potential clinical applications for CRC screening. 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴╚䡗⮇⮇冫PCA嘗㑔 

 

创辑㎂撴PLS-DA䐂⮇㎂ 

⸊乄粠㏥http://dx.doi.org/./cbt.  
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㓹◇飃䒍鵮 LC/IT-TOF-MS ⮇冫䜈䓪光㑔缿慉յ缿漲⴬յ缿毋䖲縖氳轑耏篯䡗 

Abstract: In this study, an ultra fast LC/IT-TOF MS (UFLC/IT-TOF MS)-based serum lipidomics method was 

employed to characterize the serum lipid profile of patients with chronic hepatitis B, cirrhosis, and 

hepatocellular carcinoma (HCC). After data collection and processing,  lipids including 

lysophosphatidylcholines, phosphatidylcholines, sphingomyelins, triacylglycerides, and cholesterol 

esters were identified and used for subsequent data analysis. Partial least squares-discriminant analysis 

revealed that patients with liver diseases had distinctly different serum lipid profile from that of healthy 

controls; while cirrhosis and HCC patients had a similar serum lipid profile, but different from that of 

hepatitis patients. The ANOVA analysis found  of the  identified lipids to be abnormally regulated, 

among which most of these lipids were downregulated in cirrhosis and HCC patients compared with 

those of healthy controls and hepatitis patients, while hepatitis patients induced several lipids 

downregulated and others upregulated compared with those of healthy controls, indicating the aberrant 

lipid metabolism in patients with liver diseases. This work demonstrated the utility of UFLC/IT-TOF MS-

based serum lipidomics as a powerful tool to investigate the lipid metabolism of liver diseases. 
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✳榫氳㹢孅♙LCMS -IT-TOF  

 

创辑㎂撴PLS-DA陁⮇㎂ 

⸊乄粠㏥http://doi../elps.  
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⽛⭴妰䡏戇⛼╙缿籬轑⫋惉嫱䩣⚮榟擻剝䑪擻氳⮤塠溿狓 

Background: Exhaled pentane, which is produced as a consequence of reactive oxygen 

species-mediated lipid peroxidation, is a marker of oxidative stress. Propofol is widely 

used as a hypnotic agent in intensive care units and the operating room. Moreover, this 

agent has been reported to inhibit lipid peroxidation by directly scavenging reactive 

oxygen species. In this study, using a porcine liver ischemia-reperfusion injury model, we 

have evaluated the hypothesis that high concentrations of breath pentane are related to 

adverse outcome and that propofol could reduce breath pentane and improve liver injury 

and outcome in swine in this situation.  

Methodology/Principal Findings: Twenty male swine were assigned to two groups: 

propofol (n = 10) and chloral hydrate groups (n = 10). Hepatic ischemia was induced by 

occluding the portal inflow vessels. Ischemia lasted for 30 min, followed by reperfusion for 

360 min. Exhaled and blood pentane concentrations in the chloral hydrate group markedly 

increased 1 min after reperfusion and then decreased to baseline. Breath and blood 

pentane concentrations in the propofol group increased 1 min after reperfusion but were 

significantly lower than in the chloral hydrate group. A negative correlation was found 
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between breath pentane levels and survival in the chloral hydrate group. The median 

overall survival was 251 min after reperfusion (range 150ˑ360 min) in the chloral hydrate 

group. All of the swine were alive in the propofol group. 

Conclusions: Monitoring of exhaled pentane may be useful for evaluating the severity of 

hepatic ischemia-reperfusion injury and aid in predicting the outcome; propofol may 

improve the outcome in this situation. 

✳榫氳㹢孅♙GCMS-QP 2010 

 

创辑㎂撴⽛⭴妰䡏戇宆䈲氳⹩⴬ 

⸊乄粠㏥http://doi../journal.pone.  
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妰注荈隮-顏隮⽰尔注荈隮-顏隮纭榫亡嫏榫◇⹾肳毋创隟篯㰣⮇冫 

䰕金: ⹾肳毋氳⹠檫曎ⶭ⪓骱䕥䓪羆歴氳瑭6 ⛤塜漶⵲⮇塜䅻敯䒳┚荂䓪⽰䕥䓪⹾肳羆歴

佭䕞䎎鴲䦫媪橚亡织氳⪩꜄䢦循ն儗溿狓╈꺙⩝⮵榫尔注荈隮-顏隮⽰妰注荈隮-顏隮纭榫亡

嫏⮇⮷䐂⮽⢹䉔几յ荂䓪⹾肳羆歴䖲縖⽰䕥䓪⹾肳羆歴䖲縖轑孹յ㶿尔⽰へ尔氳创隟鯺䊑抆

⺵䈒榫塜◬⟔⺙劆塜氳⢏僄㵸◅╿嫏鲽车㛢⹩ꄈ簊阞⮇冫ն篾冽辑伺⢹䉔几յ荂䓪羆歴䖲縖⽰

䕥䓪羆歴䖲縖循轑孹յ㶿尔⽰へ尔璡3 熨⛮尔创隟╈齉⺎♔逈⵲⮇䋯縡┦䤓⮽⽰ꈶ㲋⭴19 

╄ꄆ金䄑䋳创隟擻ն注⪩创隟鵠饟⮇冫简炐┚⢹䉔几注奃荂䓪⽰䕥䓪⹾肳羆歴䖲縖齉㰇循

耇ꄈ创隟硫▞⽰耏眷创隟㜊辆氳朆霅⛙䕥䓪⹾肳羆歴䖲縖鲸辑朆⭴└紲ꁂ䐡朅⽰缠ꁣ创隟䋳

䅻鲹╙║䈃陇亇⹖媪橚䬠❠▽ꄆ金⟔䕜ն 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴ꄆ金䄑䋳创隟擻循注⪩创隟鵠饟╈氳创隟⹩⴬ 

⸊乄粠㏥ https://DOI: 103724 /SPJ1123201112037  
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䈒榫尔注荈隮-顏隮氳㶿尔创隟篯㰣溿狓鵠䑐簇㵒㛻롔轑留⫂汷Ⱶ耇꤄潥氳䏆⿏ 

Abstract  A urinary metabonomic method based on ultra-fast liquid chromatography 

coupled with ion trap-time of flight mass spectrometry (UFLC/MS-IT-TOF) was employed to 

study the preventive efficacy and the gmetabolic changes caused by simavastatin and the 

traditional Chinese medicine tongxinluo in endothelial dysfunction rats. Principal 

component analysis (PCA) was applied to study metabolic patterns of endothelial 

dysfunction rats and healthy control rats. 1-Methyladenosine, indoxyl sulfate, hippuric acid, 

riboflavin, coproporphyrin, and p-cresol glucuronide were identified as potential 

biomarkers, indicating that pathways of adenine, tryptophan, phenylalanine, riboflavin and 

porphyrin metabolism were disturbed in endothelial dysfunction rats. Applications of 

simvastatin and tongxinluo to endothelial dysfunction rats improved endothelial function 

according to the results of histopathology and measurements of endothelin-1 and nitric 

oxide. Metabonomic studies suggested that tongxinluo prevents endothelial dysfunction by 
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regulating multiple metabolic pathways to their normal state, whereas simvastatin only 

altered selected metabolic pathways. This research demonstrated that metabonomics is a 

powerful and promising tool for disease investigation and the efficacy evaluation of 

complex traditional Chinese medicines. 

✳榫氳㹢孅♙LCMS-IT-TOF  

 

创辑㎂撴㵒4篯劫儗鲽车╚䡗⮇⮇冫氳䐂⮇㎂ 

⸊乄粠㏥ https://doi:10.1016/j.jpba.2011.04.020  
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轑孹耏顏篯㰣循⸊⹠䓪냖轑始䖲縖䤻냖轑始蕇擻橚䷞溿狓╈氳䈒榫 

AbstractHypertension is a key risk factor in the progression of cardiovascular disease (CVD). 

Dyslipidemia, a strong predictor of CVD, frequently coexists with hypertension. Therefore, 

the control of hypertension and dyslipidemia may help reduce CVD morbidity and mortality. 

In the present study, the therapeutic effects of antihypertensive agents on blood pressure 

control and plasma lipid metabolism were evaluated. The plasma lipid profiles of patients 

with treated (n = 25) or untreated (n = 30) essential hypertension as well as of subjects with 

normotension (n = 28) were analyzed using liquid chromatography mass spectrometry. 

Principal component analysis of the lipidomics data revealed distinct clusters among 

studied subjects across three human populations. Phosphatidylcholines and 

triacylglycerols (TG) dominated the pattern of hypertension-influenced plasma lipid 

metabolism. Discriminatory lipid metabolites were analyzed using one-way analysis of 

variance followed by a post hoc multiple comparison correction. TG lipid class was 

significantly increased by 49.0% (p o 0.001) in hypertensive vs. normotensive groups while 
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tended to decrease (_21.2%, p = 0.054) in hypertensive patients after treatment. Total 

cholesteryl esters were significantly decreased by _16.9% (p o 0.001) in hypertensive 

patients after treatment. In particular, a large number of individual neutral lipid species 

were significantly elevated in hypertensive subjects but significantly decreased after 

treatment with antihypertensive agents. The present study applied, for the first time, a 

systems biology based lipidomics approach to investigate differentiation among plasma 

lipid metabolism of patients with treated/untreated essential hypertension and subjects 

with normotension. Our results demonstrate that antihypertensive medications to lower 

blood pressure of hypertensive patients to target levels produced moderate plasma lipid 

metabolism improvement of patients with hypertension. 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴└╄溿狓篯轑孹耏顏篯㰣丘䩺氳╚䡗⮇⮇冫a⽰顆蕔b㎂նN轑始塜䅻縖

H냖轑始䖲縖T媪橚냖轑始䖲縖ն 

⸊乄粠㏥ https://DOI: ./cmbf 
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飃䒍鵮尔注荈隮-熊查ꡓ괎车休ꠑ顏隮纭榫溿狓䤱黯檯⽰鲋䈲檅ⲏ㛻롔氳㶿⽰轑孹创隟篯㰣 

ABSTRACTA novel metabonomic method based on fast liquid chromatography coupled 

with ion trap-time of flight mass spectrometry (UFLC/MS-IT-TOF) was applied to study the 

metabolic changes of plasma and urine in depression and excess fatigue rats. Principal 

component analysis (PCA) and partial least squares-discriminant analysis (PLS-DA) were 

applied for classifying the depression, excess fatigue and the control rats. Metabolites which 

were important for the classification in the three groups of rats were selected as potential 

biomarkers and identified by MSn information achieved from UFLC/MS-IT-TOF analysis. 

Spermine, propionylcarnitine, butyrylcarnitine, phenylalanine, lysophosphatidylcholine 

(LPC) C14:0 and LPC C18:2 were down-regulated, methyl-hippuric acid and 

chenodeoxycholic acid (CDCA) were up-regulated significantly in plasma of the excess 

fatigue rats. Spermine, leucine, propionylcarnitine, and butyrylcarnitine decreased, 

hippuric acid, methyl-hippuric acid, cholic acid, CDCA and LPC C16:0 increased markedly in 

plasma of the depression rats. Ethyl N2-acetyl-L-argininate and N-methyl-2-pyridone-5-

carboxamide (2-PY) (or N-methyl-4-pyridone-3-carboxamide (4-PY)) were down-regulated, 

leucylproline and pantothenic acid were up-regulated remarkably both in urine of 
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depression and excess fatigue rats. The concentration of kynurenic acid and N2-succinyl-L-

ornithine was low in urine of depression rats compared with control rats. Based on the data, 

correlation networks for depression and excess fatigue rats revealed the abnormality of 

nicotinate and nicotinamide metabolism, arginine metabolism, cholesterol metabolism, 

tryptophan metabolism and kynurenine metabolism in depression rats, and in excess 

fatigue rat alterations of energy metabolism, nicotinate and nicotinamide metabolism and 

lecithin metabolism. Our results provide novel insights in the complex metabolic 

mechanisms occurring in depression and excess fatigue rats. 

✳榫氳㹢孅♙LCMS-IT-TOF  

 

创辑㎂撴㓹◇㶿尔⮇冫氳PLS-DA嘗㑔篾冽նA:㵒拨篯յ䤱黯㛻롔յ鲋䈲檅ⲏ㛻롔PLS-DA陁⮇

㎂R2Y=0.869Q2=0.787նB鴲䦫弍循榟擻剝䑪擻氳PLS-DA嘗㑔氳S㎂նC㵒拨篯⽰嘗㑔

篯㛻롔㶿尔╈弍循榟擻剝䑪擻氳奃鰏ն 

⸊乄粠㏥ https://DOI: ./ba 
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耏顏篯㰣⮇冫侁炐㵸롔┉埠鲡ⲁ⺵㳫⻡┘깴⽰耏罙ꁂ氳缿└ꀬ榔媧ꀪ氳냖䷞⤴㰇 

Background: Endurance exercise induces lipolysis, increases circulating concentrations of 

free fatty acids (FFA) and the uptake and oxidation of fatty acids in the working muscle. Less 

is known about the regulation of lipid metabolism in the liver during and post-exercise. 

Methodology/Principal Findings: We performed an ultra fast liquid chromatography-mass 

spectrometry (UFLC-MS) based lipidomics analysis of liver tissue samples obtained from 

C57Bl/6J mice immediately after a 60 min treadmill run of moderate intensity, and after 3 h 

of recovery. The PLS-DA scores plot for 115 quantified lipid molecular species revealed a 

clear separation of the hepatic lipid profile of sedentary from recovering mice, but not from 

mice immediately after running. 21 lipid species were considered to be most responsible 

for the difference in the hepatic lipid profiles, including 17 triacylglycerides (TG), one 

lysophosphatidylcholine (LPC) and three phosphatidylcholines (PC). TG species were found 

to be more abundant in the recovery phase, while PC species were decreased. The degree 

of accumulation of individual TG species correlated well with the amount of theoretical 

energy stored whereas no increase was found for TG species containing only saturated or 
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one monounsaturated fatty acid. Total liver TG content as assayed by an enzymatic method 

was increased to 163% in the recovery phase, while it was significantly decreased in skeletal 

muscle by the exercise bout and remained less in the recovery phase. Results from fasted 

and refed mice indicate that fasting-induced lipolysis was associated with a pronounced 

accumulation of hepatic TG, which is reversed by refeeding for 5 h. Thus food intake per se 

did not elevate hepatic TG. 

Conclusion: These data indicate that high availability of FFA induced by endurance exercise 

or fasting resulted in a transient hepatic TG accumulation, while muscle TG content was 

decreased during exercise presumably due to increased muscle fatty acid oxidation. 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

 

创辑㎂撴榔媧└ꀪ╈ⴎ⻡氳└瀠ꁂ脆葛杼阷丘ꄈ 

⸊乄粠㏥ https://doi:./journal.pone.  
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簇妰黯帪㑔轑留⫂汷Ⱶ耇꤄潥檫檯㛻롔氳 LC/MS 创隟鯺䊑⮇冫 

䰕金 轑留⫂汷循隀荣轑留䌫ⱱյ䤻轑剫յ⫂⮇蛋亡ꪫ僗ꄆ金氳⛼榫䎎轑留⫂汷⹠榟꤄潥

休⺎䌖颯┉硍⮜氳䑐轑留氳檜檫㞝ⲁ耞瞋劫漲⴬յ⫦䑐檫յ냖轑始璡ն鲡榫创隟篯㰣䤗儛

⺎♔鰏⪓ꪫ㏐溿狓儬⛮创隟鯺䊑☳縡䫓狓耞簇-轑留檫⹩㵒儬⛮氳䏆⿏ն儗㲓뀰ꃾ榫尔注

荈隮-熊查ꡓ/괎车休ꠑ顏隮LCMS-IT-TOF溿狓簇妰黯帪㑔轑留⫂汷Ⱶ耇꤄潥檯㛻롔氳创隟

鯺䊑⹩⴬ն 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴 㵒拨篯┚簇妰黯帪㑔⫂汷Ⱶ耇꤄潥嘗㑔㛻롔氳OPLS⮇眷篾冽 

⸊乄粠㏥http://www.wanfangdata.com.cn/details/detail.do?_type=conference&id= 
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⩯缿籬轑⫋惉嫱休⽛⭴妰䡏戇宆䈲氳⹩⴬ 

䰕金 泘氳 䫓阥⩯缿籬轑⫋惉嫱IR休⽛⭴妰䡏戇宆䈲氳⹩⴬ն亡嫏 ⢹䉔꥓䓪仼儗㛻繰氫⩯30⺆⛮

ꄆ2.4~3.0 kg꣮儬⮇╙2篯n=15⡾䣆儛篯S篯⽰IR篯ն⮇⮷◇籬轑⯥㓹滼敯䒳T0յ籬轑1յ

10յ25 minյ⫋惉嫱1յ10յ25յ60յ120յ180 minT1-9休ꃾ꥘⽛⭴妰ꃾ榫妰注荈隮-顏隮嫏孾㲋䡏戇

宆䈲淋ꃾ꥘ⲁ耞轑劫孾㲋轑岳ALTյAST⽰SOD孨䓪⹖MDA宆䈲ն◇⫋惉嫱180 min休㚲墅ⲁ擻鈸㴕缿

篯篲檫杼㰣篾冽ն篾冽 S篯⺨休憠⽛⭴妰䡏戇宆䈲⹖轑岳ALTյASTյSOD孨䓪յMDA宆䈲䄑䋳端簊阞㰣䙬

╬(P>0.05)ն┚㓹滼⡬⹖S篯奃鰏IR篯T4.5休⽛⭴妰䡏戇宆䈲ⶍ냖T7-9休轑岳ALTյAST孨䓪⽰MDA宆䈲ⶍ

냖SOD孨䓪꡹⛦(P<0.05䡝0.01)ն篾阷 ⩯缿耫籬轑⫋惉嫱休⽛⭴妰䡏戇宆䈲ⶍ냖⺎⹛何籬轑⫋惉嫱僿ꠑ

耏顏鲋姍⴬⹛䈒氳爊䈲┦奃轑尔ꀼ㰣䧗剝催䷨䚊ն 

✳榫氳㹢孅♙GCMS QP- 

 

创辑辑劲 ┼篯⩯轑岳ALTյASTյSOD孨䓪⽰MDA宆䈲⹖⽛⭴妰䡏戇宆䈲氳奃鰏n=x෤+s 

⸊乄粠㏥http://lib.cqvip.com/Qikan/Article/Detail?id= 
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⽛⭴妰䡏戇缿耫籬轑⫋惉嫱䩣⚮╈耏顏鲋姍⴬氳企僿⽰䧏簘䓪䧗剝 

Background and objective Lipid peroxidation plays an important role during liver ischaemiaˑ

reperfusion injury. Pentane in breath is often used as an index of lipid peroxidation. We observed the 

changes in levels of breath pentane during the lipid peroxidation process caused by liver ischaemiaˑ

reperfusion injury. Methods Ten male swine were anaesthetized with chloral hydrate 0.3ˑ0.5 g kg-1 min-

1. Total hepatic ischaemia was induced by occluding the portal inflow vessels. Ischaemia lasted 30 min 

followed by reperfusion for 180 min. Breath samples were sampled from the anaesthesia circuit and 

blood samples were collected from the inferior vena cava. Pentane concentrations in breath and blood 

were quantified by means of solid phase microextraction and gas chromatography-mass spectrography 

technique. Results Exhaled pentane concentrations (means+SE) increased markedly after reperfusion 

for 1 min (244.13+33.3 pmol l-1) and decreased gradually to initial levels after reperfusion for 60 min. 

Blood pentane concentrations (means+SE) increased significantly after reperfusion for 1 min 

(333.46+63.05 pmol l-1) and then decreased to basal level. Breath pentane concentrations showed a 

correlation with blood (r=0.709, P<0.05). Conclusion Breath pentane analysis could provide early, rapid, 

noninvasive and continuous assessment of lipid peroxidation during hepatic ischaemiaˑreperfusion 

injury. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴⽛⭴妰╈䡏戇宆䈲⹩⴬նIS˒籬轑僿RE˒⫋惉嫱僿ST˒牔㲋僿WH˒냖鵮⫿嬲僿ST  

min ⛼╙㓹篪*P<.#P<. 

⸊乄粠㏥https://doi.org/ ./eja.befb  
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✳榫⽛⭴妰⮇冫端⮡压孾篾波罄毋 

Abstract: There has been growing interest in exhaled breath analysis for cancer screening and disease 

monitoring; however, limited breath biomarker information exists regarding colorectal cancer (CRC). The 

objective of this study was to screen for breath biomarkers of CRC. Exhaled breath was collected from 20 

CRC patients and 20 healthy controls; subsequently, solid-phase microextractionˑgas 

chromatography/mass spectrometry (SPME-GC/MS) was used to assess the exhaled volatile organic 

compounds (VOCs) of the study participants. The statistical methods of principal component analysis 

(PCA) and partial least squares discriminant analysis (PLS-DA) were performed to process the final data. 

The VOCs in the exhalations of CRC patients exhibited significant differences from the VOCs in the 

exhalations of healthy controls; in particular, relative to the latter exhalations, the former exhalations 

contain significantly higher levels of cyclohexanone, 2,2-dimethyldecane, dodecane, 4-ethyl-1-octyn - 3 

- o l , ethylan i l i n e , cyclooctylmethanol, trans-2-dodecen-1-ol, and 3-hydroxy-2,4,4-trimethylpentyl 2-

methylpropanoate but significantly lower levels of 6-t-butyl-2,2,9,9-tetramethyl-3,5-decadien-7-yne 

(P<0.05). Analyses of breath VOCs provide a related model of CRC exhalation that could represent an 

effective and convenient screening method for this disease. 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴╚䡗⮇⮇冫PCA嘗㑔 

 

创辑㎂撴PLS-DA䐂⮇㎂ 

⸊乄粠㏥http://doi.10.1007/s00216-014-7865-x 
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㍾注䐭蚃⹧篾⺭妰注荈隮顏隮䤗儛孾㲋⩯缿籬轑⫋惉嫱休⽛⭴妰䡏戇宆䈲氳⹩⴬ 

Abstract: The aim of this study was to determine the changes in the pentane concentration of expiratory 

gas as well as the relationship between this pentane concentration and hepatic oxidative stress during 

rabbit hepatic ischemia/reperfusion using solid-phase microextraction (SPME) and gas 

chromatographyˑmass spectrometry (GC/MS). 45 white male rabbits with body weights between 2.5 and 

3.0 kg were randomly assigned to the following three groups: the 10 min ischemia group (group S); the 

20 min ischemia group (group M); or the 30 min ischemia group (group L). Expiratory gases were collected 

prior to ischemia (T0) and for 1, 10, 20, 30, 60 and 

120 min (T1ˑT6) following reperfusion. Pentane concentrations were determined using SPME and GC/MS. 

In addition, arterial blood samples were collected, and serum aminotransferase (AST) and 

malondialdehyde (MDA) concentrations were measured. In the three groups, the pentane 

concentrations of the expiratory gases at points T1 and T2 were significantly increased (P < 0.05) 

compared with those at point T0, and the serum AST and MDA concentrations at points T5 and T6 were 
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also significantly increased (P < 0.05) compared with those at point T0. Therefore, the use of SPME in 

combination with GC/MS represents an improved anesthesia system that can be used to continuously 

measure the concentration of pentane in expiratory gases, which can reflect the degree of oxidative 

stress during hepatic ischemia/reperfusion. 

✳榫氳㹢孅♙GCMS-QP 2010 

 

创辑㎂撴䣆儛鲋爊╈┘⺱休ꠑ⽛⭴妰䡏戇宆䈲氳⹩⴬ 

⸊乄粠㏥http://doi../-///  
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⮵榫飃䒍鵮尔注荈隮熊查ꡓ괎车休ꠑ顏隮嫏鲽车ⲁ耞瞋劫漲⴬㛻롔氳创隟篯㰣溿狓 

Abstract: An ultra fast liquid chromatography coupled with IT-TOF mass spectrometry (UFLC/MS-IT-TOF) 

metabonomic approach was employed to study the plasma and urine metabolic profiling of 

atherosclerosis rats. Acquired data were subjected to principal component analysis (PCA) for 

differentiating the atherosclerosis and the control groups. Potential biomarkers were screened by using 

S-plot and were identified by the accurate mass and MSn fragments information obtained from UFLC/MS-

IT-TOF analysis.  metabolites in rat plasma and  metabolites in urine were identified as potential 

biomarkers. Concentrations of leucine, phenylalanine, tryptophan, acetylcarnitine, butyrylcarnitine, 

propionylcarnitine and spermine in plasma and -O-methyl-dopa, ethyl N-acetyl-l-argininate, 

leucylproline, glucuronate, tA N()-(N-threonylcarbonyl)-adenosine and methyl-hippuric acid in urine 

decreased in atherosclerosis rats. Ursodeoxycholic acid, chenodeoxycholic acid, LPC (C:), LPC (C:) 

and LPC (C:) in plasma and hippuric acid in urine were in higher levels in atherosclerosis rats. The 

alterated metabolites demonstrated abnormal metabolism of phenylalanine, tryptophan, bile acids and 

amino acids. This research proved that metabonomics is a promising tool for disease research. 

✳榫氳㹢孅♙LCMS-IT-TOF 
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创辑㎂撴A㓹◇ⲁ耞瞋劫漲⴬篯㛻롔Ӥ⽰㵒拨篯ӫ氳轑孹创隟擻鯺䊑㎂氳PCA䐂⮇㎂B㓹

◇轑孹鯺䊑㎂氳S-plot㎂C㓹◇ⲁ耞瞋劫漲⴬篯㛻롔Ӥ⽰㵒拨篯ӫ氳㶿尔创隟擻鯺䊑㎂氳PCA

䐂⮇㎂D㓹◇㶿尔鯺䊑㎂氳S-plot㎂նS-plot㎂╈亡勂剝阭╙鵠鲋剝固劫⿁⽰乄昦뀰阾氳弍循榟擻剝阭

擻ն 

⸊乄粠㏥https://doi.org/ ./j.talanta...  
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䍠波䓪耡刼慉氳 GC-MS ⽰ LC-MS 轑孹创隟篯㰣⮇冫 

AbstractAnkylosing spondylitis (AS) is a chronic inflammatory arthritis that predominantly affects the 

axial skeleton in adolescent patients. The natural history of the disease remains poorly characterized. In 

this study, we combined GCˑMS and LCˑMS techniques to evaluate the major metabolic changes in the 

plasma of AS patients in view of metabonomics. Univariate and multivariate analysis were employed for 

altered metabolite comparison and pattern recognition. Application of supervised partial least-squares 

discrminant analysis to either GCˑMS or LCˑMS data allowed accurate discrimination of AS patients from 

normal controls, demonstrating its potential diagnostic utilization. In addition, AS patients presented 

elevated plasma concentrations of proline, glucose, phosphate, urea, glycerol, phenylalanine and 

homocysteine but reduced levels of phosphocholines, tryptophan and a bipeptide ˑ phenylalanyl-

phenylalanine. In the context of their involved metabolic pathways, the identified metabolites were 

discussed accordingly. This investigation primarily proved that integrated chromatographyˑmass 

spectrometry and integrated uni- and multi-variate statistical analysis facilitated metabonomics to be a 

more promising tool in disease research. 

✳榫氳㹢孅♙GCMS-QPLC-ADLCMS-IT-TOF 
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创辑㎂撴 APLS-DA䐂⮇㎂B鰉蕔㎂C注⪩鰉蕔㎂ 

⸊乄粠㏥  https://doi.org/ ./bd 
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榫奓篱留榾嬅⽰ GC/MS ┼熨亡嫏孾㲋㶿╈ 8-紦㓹-2ˡ-聰姍뙣葛┉熨毋檯䖲縖⛮⫂姍⴬䓪

DNA 䩣⚮氳压㲋 

Abstract: -Hydroxy- ˡ -deoxyguanosine (OHdG) has been considered as an excellent marker of 

oxidative DNA damage associated with age-related diseases such as cancer. In this paper, two sensitive 

methods˒capillary electrophoresis with electrochemical detection (CE-ECD) and gas 

chromatography/mass spectrometry (GC/MS) were developed for urinary OHdG analysis. The R.S.D. of 

the spiked recovery of the two methods for determining urinary OHdG was .% and .%, 

respectively, and the results from the two methods have a good consistency (r = ., P < .). The 

developed CE-ECD method was applied to investigate the urinary OHdG levels in different cancer 

patients and follow up the response of therapy. It was found that the excretion levels of urinary OHdG 

in cancer patients were significantly higher than those in healthy persons (.±.nM versus 

.±. nM, P < .), and cancer patients receiving surgical therapy and chemotherapy showed a 

significant decrease in urinary OHdG. 

✳榫氳㹢孅♙GC-A+QP- 
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创辑㎂撴┘⺱毋檯䖲縖篯㶿OHdG宆䈲氳孾㲋㎂ 

⸊乄粠㏥  https://doi.org/ ./j.jchromb... 
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㶿╈劭葛压孾循羋毋陇亇╈氳䙬╬ 

羜俍┚泘氳僗溿狓辑伺㶿╈⟤깳劭葛氳⻡ꄈ循㛢丘䕥䓪羆歴䖲縖╈ 

僗伺简ⶍ냖ն儗溿狓䦟䫓阥压孾㶿╈劭葛循羋毋陇亇╈氳䙬╬ն亡嫏䈒榫냖䷞尔注荈隮嫏⮇⮷压孾  ⺳

塜䅻几┚  ❇羋毋䖲縖㶿╈  熨劭葛氳姢䇖 ❇羋毋䖲縖╈僗  ❇⺱休䫙⹨▽轑岳 CEA 压孾ն篾冽

 ⺳塜䅻几⽰  ❇羋毋䖲縖㶿╈  熨劭葛氳䇖㏰⡬⮇⮷❤埠╙Pseu .±..±.

U.±.,.±.A .±.,.±.C .±.,.±.mU .±..±.

I .±.,.±.mI .±.,.±.acC .±.,.±.G .±.,.±.

X .±.,.±.  mG .±.,.±.  mA .±.,.±.  mA 

.±.,.±.mG .±.,.±.mG .±.,.±.ն羋毋䖲縖㶿╈ꢝ mU

㛚⪭⛸  熨劭葛氳䇖㏰⡬伺简냖◇塜䅻几P<.埠랋㇝⼵┚羆歴㛻㵸层䄘篾鯸燰塜注⪩P<.

랋㇝⼵劭葛┚羆歴层䄘篾鯸燰塜注⪩P<.ն♔⪭╈  熨劭葛宆䈲⛼╙丘䩺湭ꄈ篾⺭╚䡗⮇⮇冫-申

䏆⮮⮷嫏⵲⮇塜䅻几⽰羋毋䖲縖%氳羋毋䖲縖逈陃⮷陃⮷曎㛻㛻냖◇ CAE 压孾%ն篾阷羋毋

䖲縖㶿╈⟤깳劭葛姢䇖ⶍ냖压孾㶿╈⟤깳劭葛㵒羋毋氳⮤瓇僗┉㲋氳⹇縓䙬╬ն 

✳榫氳㹢孅♙LC-ATvp 

⸊乄粠㏥  https://doi.org/ ./j.issn.-X... 
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罄毋䖲縖㶿╈劭葛䪷䷒氳냖䷞尔注荈隮嫏溿狓 

䰕金: 榫⹛注냖䷞尔注荈隮嫏孾㲋㶿╈劭葛ն鵠鲋葋㓹潊ꁂ☆⽰荈隮嫏䬠⹧㶿╈劭葛, 循荈隮刼(. mm 

i.d.× mm ,  μm)┕♔  mmol/L 瀠ꁂ◅姄Ꚕ巖尔(pH.)⽰ 60%氳榻ꁣ姢巖尔⛼╙孲ⲁ注鲽车◅⩕

印䈲层嬲◇  ˳┖鲽车⹛注荈隮⮇熊 nm 㚲碭㛚压孾ն榫院嫏孾㲋▽ 41 ❇罄毋䖲縖⽰ 52 ❇塜䅻

几㶿╈  熨劭葛氳⻡ꄈ(榫劭葛┚缠鿫氳䰶㶂奃辑炐┖⺱)篾冽辑伺罄毋䖲縖╈僗  熨劭葛氳⻡ꄈ奃塜

䅻几简蜷䓪㘍냖(P <.)ն♔  熨劭葛氳⻡ꄈ⛼╙⹇ꄈ篾⺭╚䡗⮇⮇冫⵲⮇塜䅻几⽰罄毋䖲縖㵒毋檯

檫几氳陃⮷曎鱳 %(/)ն院亡嫏愓䷨յ⺎ꪣ鴠⺭䕥䓪羆歴ꡕ媪氳㓹滼溿狓⽰║䈃䈒榫ն 

✳榫氳㹢孅♙LC-ATvp 

 

创辑㎂撴罄毋䖲縖㶿╈劭葛氳RP-HPLC⮇熊隮㎂ 

⸊乄粠㏥  https://doi.org/ ./j.issn:-... 

  



68 
 

 

 

 

 

 

瑭└鼨⮇创隟篯㰣循╈蕇溿狓╈氳䈒榫 
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㓹◇ GC-MS 创隟篯㰣嫏溿狓랋鳀յ榟㏐랋媪橚̃㑔矵㶿檫氳鿥⚏儬⯆ 

 

 

 

 

䰕金院溿狓ꃾ榫创隟篯㰣亡嫏㵒랋鳀յ榟㏐랋鿥⚏⯥⺵榫◇̃㑔矵㶿檫媪橚氳鿥⚏儬⯆鲽车⮤塠꠭伺ն䋧

环耏罙□⛂脃肳嫱㵤ꛔ聲⛪蘆碜舚㛻롔̃㑔矵㶿檫ⲁ擻嘗㑔奃鰏랋鳀յ榟㏐랋⹖⪭┘⺱奃❇鿥⚏蕇㵒氳

꡹轑矵յ꡹轑耏⛼榫ն㓹◇妰注荈隮-顏隮纭榫䤗儛⮇冫랋鳀յ榟㏐랋鿥⚏⯥⺵㛻롔㶿劫创隟鯴鴇ꃾ榫╚

䡗⮇⮇冫嫏( PCA) 溿狓⺨篯ꠑ氳创隟擻篯䄑䋳ն榟⴬䧗剝篾冽辑伺랋鳀յ榟㏐랋鿥⚏⯥⺵㏰耇꡹⛦냖轑

矵յ냖榔媧└ꀪյ냖羑㍾ꁣն㶿劫创隟篯氳 PCA ⮇冫篾冽辑伺랋鳀篯僄䫙鲤◇塜䅻篯┘⺱鿥⚏奃❇랋

鳀յ榟㏐랋篯媆僗伺简⵲⮇ն漶㲋 12 ╄䄑䋳创隟擻┚̃㑔矵㶿檫注⪩┚嘗㑔篯注奃鰏랋鳀簄蕇⺵㵒⪭

╈ 7 ╄䄑䋳创隟擻僗简蜷氳㍑隀⛼榫ն랋鳀յ榟㏐랋⹖⪭┘⺱鿥⚏奃❇蕇㵒循媪橚̃㑔矵㶿檫休랋鳀颯

⮽╚金⛼榫佭⻄蕇ն榟㏐랋佭臺蕇鰑Ⲃ랋鳀蕇免⹠䨅蕇䷞⛼榫儗溿狓╙꠭伺╈蕇鿥⚏儬⯆㝖㲋㓹滼ն 

✳榫氳㹢孅♙GCMS-QP 2010 

 

创辑㎂撴⺨篯䄑䋳创隟擻氳注㵒⻡ꄈ 

⸊乄粠㏥http://doi../cjcmm  
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㓹◇⴬㰣䧗篤㎂隮┚榟擻䷞䈒注⪩䓪⮇冫氳╈蕇顏ꄈ陁♯亍瓀樋 

AbstractA novel strategy was developed to assess the quality of TCM (traditional Chinese medicine) 

based onthe correlation analysis of the chemical fingerprint and biological effect. Using Rehmanniae 

glutinosa(RG) to treat the kidney yin deficiency as an example, chemical fingerprints of  RG samples 

wereanalyzed by liquid chromatographyˑmass spectrometry (LCˑMS), and urinary metabolic profiling of 

RGtreatment of kidney yin deficiency in rats was explored by using LCˑMS. A correlation analysis 

betweenthe chemical fingerprints and efficacy evaluation was developed to identify quality marker 

componentsto assess TCM quality. Thirty-four variables in chemical fingerprints were successfully 

defined to have aclose relationship with the efficacy of RG. The validation test with a new RG sample 

indicated that theseefficacy-related components could be used to evaluate the integral quality of RG 

accurately. Comparedwith conventional chemical fingerprint methodology, not only is the proposed 

approach a powerful toolto identify efficacy-related components for the quality evaluation of TCM, but 

the approach can also beused to predict the therapeutic efficacy of TCMs. 

✳榫氳㹢孅♙LCMS-IT-TOF 
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创辑㎂撴┘⺱◲㏐㏐랋媪橚羅ꡗ谑䷞冽氳妰㎂նꃾ榫╚䡗⮇⮇冫嫏㵒㏐랋劫⿁氳⴬㰣䧗篤㎂隮丘䩺鲽

车⮇冫ն㵨㏐랋劫⿁氳╚䡗⮇1⽰╚䡗⮇2⮇⮷阻╙x⽰y⹩ꄈն媪橚䷞冽氳䇖㏰⡬y0阻㲋╙妰氳波䏧ն妰

波䏧飉㛻㏐랋劫⿁氳媪橚䷞冽飉䄑նPH媞好泹㏐랋ⱶ泳⿁նPS㸔重泹㏐랋ⱶ泳⿁նRH媞好泹

㏐랋⸊乢նRS㸔重泹㏐랋⸊乢նPS4㸔重泹㏐랋ⱶ泳⿁┘⺱◇PS榫◇顏ꄈ뀰阾陒뀰ն 

⸊乄粠㏥http://dx.doi.org/./j.jpba...  
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㓹◇妰注荈隮-顏隮纭榫氳创隟篯㰣榫◇랋鳀媪橚̃㑔矵㶿檫氳儬杼䫓碠 

䰕金: 㵨创隟篯㰣氳亡嫏榫◇溿狓랋鳀媪橚̃㑔矵㶿檫氳儬杼ն̃ 㑔矵㶿檫鵲嘗ꃾ榫㵒㛻롔惉羋耏罙□淋脃

肳嫱㵤40 mg /kg ꛔ聲⛪蘆碜氳亡嫏㛻롔⮇╙塜䅻篯յ嘗㑔篯յ랋鳀簄蕇媪橚篯( 10 g /kg) յ◅榻⹙羠簄

蕇媪橚篯( 0. 08g / kg) ն㛻롔簄蕇30 㛿⺵ꃾ꥘轑劫榫◇榟⴬䧗剝氳压孾ꃾ꥘24 h 㶿劫榫◇创隟篯㰣氳

⮇冫ն┚嘗㑔篯注奃矵㶿檫㛻롔簄蕇랋鳀30 㛿⺵狝脃轑矵⡬( FBG) 简蜷꡹⛦▽59. 26%䔅羑㍾ꁣ( TC) 

꡹⛦▽58. 66%榔媧└ꀪ( TG)꡹⛦▽42. 18%նꃾ榫妰注荈隮-顏隮纭榫䤗儛( GC-MS) 㵒㛻롔㶿劫╈氳⫂嶏

䓪擻顏鲽车▽注㵒⻡ꄈ孾㲋╚䡗⮇⮇冫篾冽辑伺塜䅻篯┚嘗㑔篯简蜷⮇熊랋鳀篯㚲◇塜䅻篯┚嘗㑔篯

╯ꠑ催䫙鲤◇塜䅻篯ն⹠朆12 ╄创隟擻┚矵㶿檫僗⪩ⴎ䦮4-榻㓹葋ꀂյ葋榻ꁂյ姏㓹┮◅ꁂ璡ն簄蕇

랋鳀⺵⪭╈氳7 ╄创隟擻⹠榟简蜷䓪㍑隀┚姍⴬䈒忂敯䒳注⪩氳姏㓹┮◅ꁂ⽰L-䤻㏾轑ꁂ⭴朆⺸塜䅻篯

简蜷䓪隀荣氳飊ⲡն鲹◙篾冽辑伺랋鳀┘☢僗꡹矵⽰꡹轑耏氳⛼榫縡┦僗䤻姍⴬⛼榫循┉㲋爊䈲

┕⺎耇⚢䤱⯆矵㶿檫⺭淋檯氳⹠榟⽰⹠㷤ն 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴⺨篯㛻롔㶿劫氳╚䡗⮇⮇冫篾冽 

⸊乄粠㏥ https://DOI: 103724 /SPJ1123201108039  
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硍簊榟擻㰣亡嫏㵨榟擻孨䓪┚蔈蕇䡗⮇纭硍颯全☕⹇㵒 2 㑔矵㶿檫㛻롔氳⛼榫 

AbstractAlthough a number of animal experiments and clinical trials have investigated the effects of 

ginseng roots on diabetes, the relationship between their therapeutic effects on diabetes and the quality 

and the growth age of this herb have not yet been reported. This study systematically investigated the 

effects of 3- to 6-year-old ginseng roots on glycemic and plasma lipid control in a rat model of type 2 

diabetes. Six groups of male Goto-Kakizaki (GK) rats received either metformin, 3- to 6-year-old ginseng 

roots, or no treatment. The treatments were administered twice daily for 9 weeks. A combined approach 

was used that involved applying liquid chromatographyˑmass spectrometry-based lipidomics, 

measuring biochemical parameters and profiling the components of ginseng roots of different ages. 

Compared to the untreated controls, treatment with 4- and 6-year-old ginseng roots significantly 

improved glucose disposal, and 5-year-old ginseng treatment significantly increased high density 

lipoprotein cholesterol. Treatment with 6-year-old ginseng significantly decreased total plasma 

triacylglyceride (TG) and very-low-density lipoprotein cholesterol and improved plasma glycated 

hemoglobin (HbA1c).In addition, treatment with 4- to 6-year-old ginseng influenced plasma lipidomics 

in diabetic GK rats by reducing TG lipid species. Metformin significantly reduced fasting blood glucose by 

41% and reduced HbA1c by 11%, but showed no effects on the plasma lipid parameters. The present 
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study demonstrates that ginseng roots show growth age-dependent therapeutic effects on 

hyperlipidemia and hyperglycemia in diabetic GK rats. These age-dependent effects may be linked with 

the variation in both the ratios and concentrations of specific bioactive ginsenosides in ginseng roots of 

different growth ages. This study introduced novel systems biology-based approaches for linking 

biological activities with potential active components in herbal mixtures. 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴䫙⹨3-6㸱几⹇劯䡝◅榻⹙羠媪橚䡝┘媪橚氳GK㛻롔HbA1c姢䇖ն6㸱氳几⹇劯⽰◅榻⹙羠媪橚

篯氳HbA1c姢䇖┚儔媪橚㵒拨篯注奃僗┖꡹飊ⲡ┼縖㏰╙P0.1ն 

⸊乄粠㏥ https://DOI: ./cmbc 
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㓹◇尔注荈隮-顏隮纭榫䤗儛氳创隟篯㰣亡嫏榫◇╈蕇鵠䑐簇⽰☕⹇㵒鲋䈲檅ⲏ㛻롔䇕것⛼榫

氳陁♯ 

Abstract: Excess fatigue is a pathological state of continuing accumulation of fatigue, which may cause 

the deterioration of body health,occurrence of diseases,and even lead to death. A metabonomics study 

was performed on the excess fatigue rats treated with traditional Chinese medicine Tongxinluo or 

ginseng based on ultra fast liquid chromatography coupled with ion trap-time of flight mass 

spectrometry (UFLC-IT-TOF-MS).The plasma metabolic profiling data of the control rats,excess fatigue 

rats,and excess fatigue rats treated with Tongxinluo or ginseng were acquired. The orthogonal partial 

least squares analysis (OPLS) was applied for the multivariate statistics and the discovery of important 

differential metabolites distinguishing the excess fatigue rats treated with Tongxinluo or ginseng from 

the control rats and excess 

fatigue rats. The results showed tryptophan,bile acid,lysophosphatidylcholine metabolism were 

disturbed in the excess fatigue rats.The metabolic pattern including the related metabolic pathways of 

the rats,being treated with Tongxinluo or ginseng, was adjusted towards the normal state. 

✳榫氳㹢孅♙LCMS-IT-TOF  
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创辑㎂撴鵠䑐簇⽰几⹇䇕것氳㛻롔轑孹OPLS ⮇冫篾冽 

⸊乄粠㏥ https://DOI:  /SPJ 
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㛚嶏蒅蕻ꁂ榻ꀪ㵒ꪂ蠪ꪂ蠪碜榟擻⺭䡗⹖埠榟创隟◲擻氳䏆⿏ն 

Abstract: Artemisin is a sesquiterpene lactone with an endoperoxide bridge first isolated from the aerial 

parts of Artemisia annua L. (Compositae). It is an important antimalarial component, but as of present 

remains quite expensive due to its low content in the plant, the only commercial source of the compound. 

In this study, we found a 49% increase of the artemisinin content in A. annua SP18 on day 8 after 

treatment with methyl jasmonate (MeJA), together with an80%increase in artemisinic acid and 28% in 

dihydroartemisinic acid, the two potential precursors of artemisinin. In addition, the effects of exogenous 

MeJA on other secondary metabolites were evaluated by metabolite profiling using orthogonal signal 

correction partial least square discriminant analysis (OSC-PLS). Six sesquiterpenoids and three 

triterpenoids were selected as marker compounds in OSC-PLS. Their content also changed significantly 

after MeJA treatment, including a 50% increase in methyl artemisinic acid, a 67% increase in squalene 

and a 60% increase in peak 51 (an unidentified sesquiterpenoid). These compounds are promising 

targets for further studies on artemisinin biosynthesis and metabolic engineering. 

✳榫氳㹢孅♙ GCˑMS QP 2010 
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创辑㎂撴MeJA媪橚篯┚㵒拨篯╯ꠑ氳OSC-PLS陁⮇A⽰顆蕔B傪篪㎂ն 

⸊乄粠㏥ https://doi:./j.indcrop... 
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╈蕇鵠䑐簇㵒䤱黯-ⲁ耞瞋劫漲⴬㛻롔䇕것⛼榫氳轑孹创隟篯㰣溿狓 

䰕金ꃾ榫䒍鵮尔注荈隮╏纭熊查ꡓ괎车休ꠑ顏隮(UFLC/MS-IT-TOF)䤗儛㵒鵠䑐簇䇕것┖氳䤱黯-ⲁ耞瞋劫

漲⴬㛻롔氳轑孹创隟隮鲽车溿狓. 篾冽辑伺, 䤱黯-ⲁ耞瞋劫漲⴬嘗㑔㛻롔⛮⫂氳姏㓹ꁂ创隟յ耏罙ꁂ氳β-姍

⴬յ羑㍾ꁣ创隟⹖瀠耏创隟⹠榟▽䋳䅻. ╈蕇鵠䑐簇鵠鲋隀荣嘗㑔㛻롔⛮⫂氳荈姏ꁂյ葋┮姏ꁂ创隟⹖切◙

羑姱ꁂ氳创隟, 䤱⯆㛻롔䤱黯-ⲁ耞瞋劫漲⴬氳䎬䡗. 院溿狓篾冽辑伺创隟篯㰣循╈蕇丞⛮䓪蕇䷞陁♯յ⛼

榫儬杼氳꠭伺璡亡ꪫ僗䏭㞑氳䈒榫⯥俍. 

✳榫氳㹢孅♙LCMS-IT-TOF 

  

创辑㎂撴㓹◇塜յ顆熊查嘗䌋┖轑孹创隟隮氳㵒拨篯(ӣ)┚䤱黯-ⲁ耞瞋劫漲⴬嘗㑔(Ӗ)㛻롔氳PCA ⮇眷

篾冽. 鲽车PCA 嘗䌋陃⮷⯥, 丘䩺ꃾ榫Pareto 亡嫏鲽车것㚲杼. (a) PCA 氳䐂⮇㎂;(b) PCA 氳S-plot剝篍

荈亡勂氳佭㵒⮇眷颯ꄆ金⛼榫氳⹩ꄈ 

⸊乄粠㏥端 
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┘⺱溍书凐习╈ꀂꁂ眷孨䓪䡗⮇氳奃鰏⹖兑〢溍书碜⽰溍书ꀂ⻡ꄈ氳孾㲋 

䰕金:䋧环▽㓹◇尔注荈隮-熊查ꡓ괎车休ꠑ╏纭顏隮(LC-IT-TOF MS/ MS)氳ꀂꁂ眷⮇冫亡嫏, 㵒6 熨⪦18 

䤉埠氳溍书凐习蕇免╈氳ꀂ眷⴬⺭擻鲽车▽溿狓, ⪭╈18 熨ꀂꁂ眷⴬⺭擻䐂⮽⮤塠㲋䓪ն循⪦僗⴬⺭擻╈

鴲䦫兑〢溍书碜⽰溍书ꀂ⛼╙顏ꄈ䫝⯆氳泘剝⴬⺭擻ն循塝㓹滼┕, ꃾ榫⿏䈒ꪫ嫏(RSM)漶㲋▽䬠⹧巖⯘╙

60%榻ꁣյ䬠⹧休ꠑ╙65 min 氳飃技䬠⹧兑〢溍书碜⽰溍书ꀂ氳僄✞兣♭, 䋧环▽溍书凐习╈兑〢溍书碜յ

溍书ꀂ氳냖䷞尔注荈隮(HPLC)⻡ꄈ孾㲋亡嫏ն㲋ꄈ篪䓪⚝◇0.999 8 , 压⭴꡿(LOD)⮇⮷╙0.18 mg/ L ⽰0.09 

mg/ L, ꄆ㛄䓪氳注㵒剝固⢏䄑(RSD)㵸◇3 %, ⱶ剝㍑䷅曎㏰⡬⮇⮷╙97.1%⽰101.4 %ն鲹◙篾冽辑伺儗溿

狓䋧环氳亡嫏⺎榫◇溍书凐习蕇免╈ꀂꁂ眷⴬㰣䡗⮇溿狓⹖顏ꄈ䫝⯆ն 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴⮇⮷♔(a)兑〢溍书碜⽰(b)溍书ꀂ╙⿏䈒⡬, 循飃技䬠⹧兣♭┖䬠⹧休ꠑ-榻ꁣ宆䈲氳◬◎⛼榫⿏

䈒傪ꪫ㎂⹖璡냖㎂ 

⸊乄粠㏥ https://DOI : ./SP.J. . .  
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㓹◇尔注荈隮-顏隮纭榫䤗儛氳创隟篯㰣亡嫏溿狓訅蕔懢㵒㛻롔创隟氳䏆⿏ 

䰕金: 㵨㓹◇尔注荈隮-顏隮纭榫( LC-MS) 䤗儛氳创隟篯㰣⮇冫䇖⺐榫◇訅蕔懢㵒㛻롔创隟䏆⿏氳溿狓ն⮇

冫▽3篯㛻롔氳㶿劫ⴎ䦮㵒拨㛻롔յ⻹괐俋鵠懢㛻롔⽰⻹괐訅蕔懢㛻롔淋ꃾ榫╚䡗⮇⮇冫( PCA) 亡嫏㵒

丘䩺鲽车嘗䌋陃⮷նPCA 䐂⮇㎂辑伺⻹괐訅蕔懢㛻롔┚㵒拨篯㛻롔㶿劫氳创隟䄑䋳金㵸◇⻹괐俋鵠懢㛻롔ն

☳PCA 鰉蕔㎂╈䤓⮽淋ꈶ㲋▽敤㶿ㅄゎꁂ璡8 熨ꄆ金创隟擻ն鵠鲋縓㴕创隟擻循㵒拨㛻롔յ⻹괐訅蕔懢㛻

롔⽰⻹괐俋鵠懢㛻롔㶿劫╈氳注㵒⻡ꄈ⹩⴬鲽┉塠陱伺▽懢蔈╈ⱶ訅蕔ꁣ⺎⬵㵽懢蔈㵒㛻롔创隟氳䏆

⿏ն 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴3篯㛻롔氳PCA⮇冫篾冽 

⸊乄粠㏥ https://DOI:  /SPJ1123201000765  
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┼熨㓹㍕㑔랋菋蠪氳埠篒创隟◲擻隮⽰ꪂ蠪碜榟擻⺭䡗 

Antimalarial compound, especially for chloroquine-resistant and cerebral malaria. However, its 

biosynthesis pathway is still not completely clear. In order to get new clues about artemisinin 

biosynthesis, metabolic profiling by gas chromatography (GC) and gas chromatography-mass 

spectrometry (GC-MS) was applied to compare the secondary metabolites of two Artemisia annua 

L., genotype SP and , for some phenotypic and agricultural trait differences, including artemisinin 

content, existed between the two genotypes. Samples at  time points of three growth stages were 

studied. The data of profiles were subjected to multivariate analysis with partial least squares 

discriminant analysis (PLS-DA). The results indicated that there were clear differences in terpenoids and 

artemisinin metabolism between different growth stages and genotypes. Twenty-one compounds, 

including artemisinin and its related precursors, were selected as the marker compounds of the PLS-DA 

between the two genotypes. Among them, artemisinic acid, arteannuin B, borneol, β-farnesene and an 

unidentified sesquiterpenoid (peak ) were abundant in , while camphor, methyl artemisinic acid 

and lanceol accumulated mainly in SP. The relationship between these differences and artemisinin 

biosynthesis in the two genotypes of A. annua were discussed. 
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✳榫氳㹢孅♙GCMS QP- 

 

创辑㎂撴랋菋蠪 SP⽰氳埠篒创隟◲擻鯺䊑⮇冫氳PLS-DA篾冽նA. PLS-DA䐂⮇㎂RX=.

RY=.Q=.t╙陁⮇⺸ꄈնB. PLS-DA⹩ꄈ鰉蕔㎂鵠鲋㼉丘䄖剝阭⹩䋳ꄈw*c╙儹ꄆ⺸ꄈն 

⸊乄粠㏥Planta medica (), , -. https://doi.org/ ./s-- 
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╈⵴䧗㵗┖氳硍簊榟擻㰣䭖炐眷곽嵸⪩荣慉◘㑔䖲縖氳亍剝䑪擻 

Background: Complex chronic diseases such as rheumatoid arthritis have become a major challenge in 

medicine and for the pharmaceutical industry. New impulses for drug development are needed. 

Objective: A systems biology approach is explored to find subtypes of rheumatoid arthritis patients 

enabling a development towards more personalized medicine. Methods: Blood samples of 33 

rheumatoid arthritis (RA) patients and 16 healthy volunteers were collected. The RA patients were 

diagnosed according to Chinese medicine (CM) theory and divided into 2 groups, the RA Heat and RA 

Cold group. CD4_ T-cells were used for a total gene expression analysis. Metabolite profiles were 

measured in plasma using gas chromatography/mass spectrometry. Multivariate statistics was 

employed to find potential biomarkers for the RA Heat and RA Cold phenotype. A comprehensive biologic 

interpretation of the results is discussed. Results: The genomics and metabolomics analysis showed 

statistically relevant different gene expression and metabolite profiles between healthy controls and RA 

patients as well as between the RA Heat and RA Cold group. Differences were found in the regulation of 

apoptosis. In the RA Heat group caspase 8 activated apoptosis seems to be stimulated while in the RA 

Cold group apoptosis seems to be suppressed through the Nrf2 pathway. Conclusions: RA patients 

could be divided in 2 groups according to CM theory. Molecular differences between the RA Cold and RA 

Heat groups were found which suggest differences in apoptotic activity. Subgrouping of patients 

according to CM diagnosis has the potential to provide opportunities for better treatment outcomes by 
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targeting Western or CM treatment to specific groups of patients. 

✳榫氳㹢孅♙GCMS QP- 

 

创辑㎂撴A. RA⽰㵒拨檫几氳PCA䐂⮇㎂ B. ╄╚金㍕碜氳PLS-DA䐂⮇㎂ C. PLS-DA䐂⮇㎂╈RAꪐ

塛⽰孨餠僿氳⵲⮇ D. 䏆⿏RA氳ꪐ塛⽰孨餠僿篯⮇眷氳创隟擻 

⸊乄粠㏥https://doi.org/ ./rhu.beba 
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UFLC-ESI-IT-TOF ꈶ㲋⪠⽏㏐랋╖╈氳⴬㰣䡗⮇⽰创隟䡗⮇ 

䰕金 泘氳ꈶ㲋⪠⽏㏐랋╖╈氳⴬㰣䡗⮇⽰创隟䡗⮇ն亡嫏ꃾ榫飃䒍尔注荈隮印䈲嬲聰괎车休ꠑ

顏隮塜顆熊查⺱休压孾ն篾冽循⪠⽏㏐랋䬠⹧擻╈ꈶ㲋▽40 熨⴬㰣䡗⮇循㛻롔轑╈ꈶ㲋▽6 熨⸊㑔

蕇擻⽰9 熨创隟◲擻淋䫠亇▽♔┕◲擻氳创隟鵎䏧ն篾阷UFLC-ESI-IT-TOF 亡嫏鴠⺭◇㛄儷╈䡗蕇劫

⿁氳⮇冫僗Ⲃ◇⪓ꪫ▽鉯⪠⽏㏐랋╖╈氳⴬㰣䡗⮇⽰创隟䡗⮇ն 

✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴-HMFA⽰╘汷ꀂB氳创隟鵎䏧 

⸊乄粠㏥ https://doi.org/ ./wst...   
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ꪂ蠪䨅⹠媧氳⪓◅簟妰注荈隮-괎车休ꠑ顏隮⮇冫 

Abstract: Artemisia annua L. is an annual herb native of Asia, it has been used for many centuries for the 

treatment of fever and malaria. In this paper, analysis of the volatile oil of Artemisia annua L. was 

performed by comprehensive two-dimensional gas chromatography time-of-flight mass spectrometry 

(GC×GCˑTOF MS). Three hundred and three components were tentatively identified and terpene 

compounds are the main components of Artemisia annua L. volatile oil. Artemisinic acid is tentatively 

qualified. 

✳榫氳㹢孅♙GCMS-QP 

 

创辑㎂撴ꪂ蠪碜ꁂ氳陣篱⟔䕜 

⸊乄粠㏥  https://doi.org/ ./j.chroma... 
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瑭㍌鼨⮇创隟篯㰣循吤擻辑㑔溿狓╈氳䈒榫 
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溿狓䣒걵㵒懢⺗╈⮤篒յ埠篒创隟擻⽰耏顏创隟擻氳䏆⿏ 

Abstract: As an important cultivation practice used for fluecured tobacco, topping affects diverse 

biological processes in the later stages of development and growth. Some studies have focused on using 

tobacco genes to reflect the physiological changes caused by topping. However, the complex metabolic 

shifts in the leaf resulting from topping have not yet been investigated in detail. In this study, a 

comprehensive metabolic profile of primary, secondary, and lipid metabolism in fluecured tobacco leaf 

was generated with use of a multiple platform consisting of gas chromatographyˑmass spectrometry, 

capillary electrophoresisˑmass spectrometry, and liquid chromatographyˑmass 

spectrometry/ultraviolet spectroscopy. A total of  metabolites were identified and determined. Both 

principal component analysis and the number of significantly different metabolites indicated that 

topping had the greatest influence on the upper leaves. During the early stage of topping, great lipid level 

variations in the upper leaves were observed, and antioxidant defense metabolites were accumulated. 

This indicated that the topping activated lipid turnover and the antioxidant defense system. At the 

mature stage, lower levels of senescence-related metabolites and higher levels of secondary metabolites 

were found in the topped mature leaves. This implied that topping delayed leaf senescence and 

promoted secondary metabolite accumulation. This study provides a global view of the metabolic 

perturbation in response to topping. 
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Keywords: Topping. Tobacco leaf. Metabolomics. Liquid chromatography̿mass spectrometry. Gas 

chromatography ̿mass spectrometry .Capillary electrophoresis̿mass spectrometry 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴걵⺗⽰㵒拨⺗┕յ╈յ┖⺗╚䡗⮇⮇冫陁⮇㎂. PC╙╚䡗⮇PC╙╚䡗⮇ 

⸊乄粠㏥https://link.springer.com/article/.%Fs---z 
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亍┉创鯸㓹㍕厚菋:ꄌ柱㖍⴬ RNAi ⽰ Bt 䤻谺 

Abstract: Transgenic crops producing insecticidal proteins from the bacterium Bacillus thuringiensis (Bt) 

are extensively cultivated worldwide. To counter rapidly increasing pest resistance to crops that produce 

single Bt toxins, transgenic plant pyramids producing two or more Bt toxins that kill the same pest 

have been widely adopted. However, cross-resistance and antagonism between Bt toxins limit the 

sustainability of this approach. Here we describe development and testing of the rst pyramids of cotton 

combining protection from a Bt toxin and RNA interference (RNAi). We developed two types of transgenic 

cotton plants producing double-stranded RNA (dsRNA) from the global lepidopteran pest Helicoverpa 

armigera designed to interfere with its metabolism of juvenile hormone (JH). We focused on suppression 

of JH acid methyltransferase (JHAMT), which is crucial for JH synthesis, and JH-binding protein (JHBP), 

which transports JH to organs. In  and , we tested larvae from a Bt-resistant strain and a related 

susceptible strain of H. armigera on seven types of cotton: two controls, Bt cotton, two types of RNAi 

cotton (targeting JHAMT or JHBP) and two pyramids (Bt cotton plus each type of RNAi). Both types of 

RNAi cotton were effective against Bt-resistant insects. Bt cotton and RNAi acted independently against 

the susceptible strain. In computer simulations of conditions in northern China, where millions of farmers 
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grow Bt cotton as well as abundant non-transgenic host plants of H. armigera, pyramided cotton 

combining a Bt toxin and RNAi substantially delayed resistance relative to using Bt cotton alone. 

Keywords: genetic engineering, RNA interference, Bacillus thuringiensis, juvenile hormone, Helicoverpa 

armigera, sustainability. 

✳榫氳㹢孅♙LCMS- 

 

创辑㎂撴厚ꚙ谺䷨䚊䇧谺(SCD-r)⽰䤻䓪䇧谺(SCD-r)⮇⮷♔ꪝ鯸㓹㍕☆儗(W)յ鯸㓹㍕㵒拨(GFP)յ萁

◌ꄌ菧㰘儼蘆(Bt)յRNAi (JHA⽰JHB)⽰꛻敯⛮(Bt + JHA⽰Bt + JHB)⺗撴╙괐. 

⸊乄粠㏥https://onlinelibrary.wiley.com/doi/full/./pbi. 
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⮵榫㛢䇖⺐创隟篯㰣⮇冫㵒舅抆企僿縏⴬氳懢⺗鲽车簧⺭氳溿狓 

Abstract: Senescence is the final stage of leaf growth and development. Many different physiological 

activities occur during this process. A comprehensive metabolomics analysis of tobacco middle leaves at 

 different developmental stages was implemented through multi-platform methods based on liquid 

chromatography, capillary electrophoresis and gas chromatography coupled with mass spectrometry. In 

total,  metabolites were identified, including pigments, sterols, lipids, amino acids, polyamines, 

sugars and secondary metabolites. Dramatic metabolic changes were observed. Firstly, membrane 

degradation and chlorophyll down-regulation occurred after the % flower bud stage. Levels of major 

membrane lipids decreased, including those of the glycolipids in chloroplast thylakoids and 

phospholipids in membrane envelopes. Clear decreases in free sterols and acylated sterol glucosides 

were detected along with the accumulation of sterol esters. The accumulation of alkaloids was found. 

The amino acid levels were significantly decreased, particularly those of N-rich amino acids (glutamine 

and asparagine), thus reflecting N translocation. Subsequently, the antioxidant system was activated. 

Sugar alcohols and polyphenols accumulated when the lower leaves turned yellow. These results 

comprehensively revealed the metabolic changes that occur during tobacco leaf development and 
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senescence under natural conditions. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴A㲓뀰榫懢⺗氳  ╄榟Ꝛꡙ夀B⮇⮷榫 CE-MSյGC-MS ⽰ LC-MS 压孾⮽氳创隟擻⹖丘

ꄈC ╄榟Ꝛꡙ夀氳懢⺗╚䡗⮇䐂⮇㎂ 

⸊乄粠㏥https://doi.org/./srep 
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姘籬╴兣♭┖宿嬤䐭謬嵁娡璡꬜ꄌ謬Isochrysis zhangjiangensis⛮⫂崅熊姏㓹ꁂ⹖㵸

⮇查ꁂ氳篯䡗 

Abstract: Isochrysis zhangjiangensis is a marine microalga with potential usage in biofuel production. 

The alga is known to exhibit enhanced lipid and polysaccharide storage under nitrogen deficiency 

conditions, though the regulatory mechanism has not been elucidated.  

In this study, to monitor the metabolic transition in response to nitrogen starvation, the intracellular 

metabolite fluctuation within  h was profiled by gas chromatographyˑmass spectrometry and liquid 

chromatographyˑ mass spectrometry scanned in selected ion monitoring mode for the first time. These 

techniques identified and quantified the levels of  SMAs,  carbohydrates involved in the TCA cycle and 

glycolysis, and  free amino acids (AAs). The pulsed increase of pyruvate, which is the precursor of acetyl-

CoA and fatty acids (FAs), indicated a potential to produce more FAs. Surprisingly, although overall AAs 

showed a decreasing trend under the experimental conditions, Ala and Phe showed increased levels 

initially. It has been postulated that a carbon flux switch between lipids and polysaccharides exists in I. 

zhangjiangensis. To be feasible for biofuel production, enhancement of carbon flux to lipids is expected. 

Facilitating the intracellular lipid storage, together with nitrogen deficiency, a β-,-glucanase inhibitor 
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(Micafungin) was introduced to block the formation of chrysolaminarin, the major polysaccharide in I. 

zhangjiangensis. The treatment resulted in % reduction of polysaccharides and % transient increase 

of total lipids. AAs and other metabolites involved in the TCA cycle and glycolysis, were also perturbed by 

the treatment with Micafungin, among which gamma-aminobutyric acid (GABA) was profoundly affected 

although the effects of Micafungin were only transient. This study indicates that β-,-glucanase could 

be a good candidate for further genetic manipulation and that the possibility of regulating GABA for high 

oil yield warrants detailed study. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴M+⽰ M-篯⮷╈僗伺简⹩⴬氳创隟擻熨眷 

⸊乄粠㏥http://dx.doi.org/./j.algal... 
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㓹◇妰注荈隮-顏隮⽰奓篱留榾嬅-顏隮氳创隟篯㰣溿狓䭖炐┘⺱熨吤⵲㓊懢蔈氳澠-姘创隟敯

䒳 

ABSTRACT: The interaction between carbon (C) and nitrogen (N) metabolism can reflect plant growth 

status and environmental factors. Little is known regarding the connections between C-N metabolism 

and growing regions under field conditions. To comprehensively investigate the relationship in mature 

tobacco leaves, we established metabolomics approaches based on gas chromatography-mass 

spectrometry (GC- MS) and capillary electrophoresis-time-of-flight-mass spectrometry (CE-TOF-MS). 

Approximately  polar metabolites were determined. Multivariate statistical analysis revealed that the 

growing region greatly influenced the metabolic profiles of tobacco leaves. A metabolic correlation 

network and related pathway maps were used to reveal the global overview of the alteration of C-N 

metabolism across three typical regions. In Yunnan, sugars and tricarboxylic acid (TCA) cycle 

intermediates were closely correlated with amino acid pools. Henan tobacco leaves showed positive 

correlation between the pentose phosphate pathway (PPP) intermediates and C-rich secondary 

metabolism. In Guizhou, the proline and asparagine had significant links with TCA cycle intermediates 

and urea cycle, and antioxidant accumulation was observed in response to drought. These results 
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demonstrate that combined analytical approaches have great potential to detect polar metabolites and 

provide information on C-N metabolism related to planting regional characteristics. 

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴姏㓹ꁂ创隟A⽰矵创隟B╈简蜷䄑䋳䓪创隟擻懷㎂ 

⸊乄粠㏥https://doi.org/./acs.jproteome.b 

  



100 
 

 

鯸㓹㍕儷◬罬熨⽰谺㲺羈鳡┖姢牦⺗撴⽰熨查氳䦟꫉⺸创隟篯㰣溿狓 

Abstract: Pesticide and anti-insect gene are two effective strategies to prevent insects from seriously 

influencing the growth and production of crops in agroecosystem. Few investigators have yet concerned 

the metabolic responses of different plant tissues to pesticide treatment and transgene with backcross 

breeding. In this study, the metabolic variations in samples of rice leaf and seed induced by transgenic 

backcross breeding and pesticide stress were investigated by a pseudotargeted metabolomics method 

based on gas chromatographyˑmass spectrometry. The results showed transgenic backcross breeding 

caused diverse metabolic changes for rice leaf and seed. Higher abundances of a wide range of 

carbohydrates, antioxidants and phenols were observed in transgenic backcross breeding leaves, while 

some amino acids and carbohydrates in rice seeds were down-regulated after transgenic backcross 

breeding. Moreover, the defense responses of rice leaves to pesticide stress were tightly associated with 

transgenic backcross breeding. Defense system accompanied with the accumulations of phenols and 

antioxidants was rapidly activated in non-transgenic parent compared to transgenic backcross breeding 

leaves under pesticide stress. 

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴⺗撴a⽰熨查b劫⿁䔅熊查孲㎂⺗撴c⽰熨查d劫⿁╚䡗⮇䐂⮇㎂ 

⸊乄粠㏥https://doi.org/./s--- 
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㓹◇䦟꫉⺸妰注荈隮顏隮鴲䦫熊查压孾嫏溿狓┘⺱◲㏐懢蔈创隟擻氳䄑䋳 

A pseudotargeted method based on gas chromatography and mass spectrometry with selected-ion 

monitoring was established to investigate the metabolite differences of fluecured tobacco from three 

different growing regions. The mixed solvent of acetonitrile/isopropanol/water (::, v/v/v) was chosen 

as the optimal extraction system based on the good repeatability and extraction efficiency. A self-

developed software coupled with commercial software was used to establish the pseudotargeted 

method including  peaks and  groups. Multivariable statistical analysis indicated that tobacco 

samples can be obviously separated based on the geographical origins. On the basis of a MannˑWhitney 

U test, organic acids, phenols, and alkaloids had higher levels in Hunan province. In contrast, a large 

proportion of amino acids (including L-tyrosine, L-proline, and serine), sucrose, and linoleic acid were the 

highest in Yunnan province. Meanwhile, multiple metabolic pathways (including carbohydrate 

metabolism, tricarboxylic acid cycle, and nitrogenmetabolism) were influenced by growing regions. 

Twenty-eight differential metabolites, which had great contributions to the classification of tobacco 

samples of three growing regions, were further defined. The results demonstrated that the developed 

pseudotargeted method was a powerful tool to investigate the metabolic profiling of tobacco leaves and 

discriminate tobacco leaves of different growing regions. 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴┘⺱◲㏐懢蔈䄑䋳创隟擻懷㎂⽰创辑䓪创隟擻畴篪㎂ն创隟擻氳p⡬ꃾ榫ꪝ⹇丘压뀰阞畀նAյ

B┼篯创隟◲擻⻡ꄈ♔◌好յ崷好僄냖CյD┼篯创隟◲擻⻡ꄈ♔◌好յ崷好僄⛦ն 

⸊乄粠㏥http://doi../jssc.  
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㓹◇䦟꫉⺸妰注荈隮-顏隮嫏溿狓┘⺱熨吤⵲懢⺗创隟隮┚妰⠯㍕碜氳⪩硍 

Abstract: An improved pseudotargeted method using gas chromatography/mass spectrometry (GC/MS) 

was developed to investigate the metabolic profile of tobacco leaves from three planting regions (Yunnan, 

Guizhou, and Henan provinces). The analytical characteristics of the method with regard to 

reproducibility, precision, linearity, and stability were satisfactory for metabolic profiling study. Partial 

least-squares-discriminant analysis and hierarchical cluster analysis demonstrated that the metabolic 

profiles of tobacco from the Yunnan and Guizhou regions were different from that from the Henan 

province. The amino acid (e.g., phenylalanine, leucine, and tyrosine) and carbohydrate (e.g., fructose, 

trehalose, and sucrose) contents were the highest in Henan tobacco. The highest contents of organic 

acids (e.g., isocitrate, citrate, and fumarate) of the TCA cycle and antioxidants (e.g., quinate, chlorogenic 

acid, and ascorbate) were found in Guizhou tobacco. The correlation coefficients between metabolite 

content and climate factors (rainfall, sunshine, and temperature) demonstrated that drought facilitated 

the accumulation of sugars and amino acids. The content of TCA cycle intermediates could be influenced 

by multiple climate factors. This study demonstrates that the pseudotargeted method with GC/MS is 

suitable for the investigation of the metabolic profiling of tobacco leaves and the assessment of 

differential metabolite levels related to the growing regions. 
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✳榫氳㹢孅♙GCMS-QP 2010 

 

创辑㎂撴3╄┘⺱熨吤⵲懢⺗氳创隟饟䏧ն랫荈յ篍荈⽰衹荈⮇⮷辑炐◌好յ媞好⽰顜䃸懢蔈创隟擻氳

注㵒宆䈲նꃾ榫ꪝ⹇丘压뀰阞畀创隟擻氳p⡬#յӤ⽰ӗ⮇⮷辑炐媞好vs顜䃸յ◌好vs媞好յ◌好vs顜䃸

p⡬㵸◇0.05ն 

⸊乄粠㏥http://dx.doi.org/./pra 
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妰注荈隮-顏隮嫏⮇冫㓹㍕䬤⪍յ篯篲㓸⪴┚罬熨㵒鯸㓹㍕姢牦⺵创创隟氳䏆⿏ 

Abstract: The Bacillus thuringiensis d-endotoxin and cowpea trypsin inhibitor genes have been 

introduced into the rice genome to improve its pest resistance via Agrobacterium-mediated 

transformation. A gas chromatography-mass spectrometry (GCˑMS) based metabolic profiling method 

was employed to determine the unpredictable metabolic changes resulting from the gene insertion and 

tissue culture separately. Descendants of the same transformant were obtained from different breeding 

programs, including both the transgenic and null-segregant progeny. The comparison of the transgenic 

and respective null-segregant plants enabled the evaluation of variations caused by transgenes; also the 

null-segregant plants were compared with the wild-type control to identify the influence of tissue culture. 

Based on the GCˑMS metabolic profiles, the principal component analysis and significant differences 

determined by Students t-test suggested that there were more metabolic changes from the tissue 

culture than those from the insertion of the transgenes. By comparing different breeding programs, it 

was clear that the progeny which was developed after several generations of backcross with the non-

transformed rice as the recurrent parent, displayed fewer metabolic differences from the non-

transformed parent. A GCˑMS based metabolic profiling study confirmed that backcrossing can help to 

reduce unwanted variations that occur during transformation processes. 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴ꄇ榟姢牦MH86⺵创MF2036a┚鯸㓹㍕⺵创MF6000a创隟鵎䏧氳䄑䋳ն呔㎐剝嫱氳创

隟擻佭䢦僗QCs╈压孾⮽냖◇㲋ꄈ꡿LOQ氳创隟擻նꃾ榫T压뀰䤻䓪⺵创MF2036a䡝MF6000a┚

MH86氳䄑䋳简蜷䓪淋攑⮷䧗⭴僗簊阞㰣简蜷䓪䄑䋳P<0.05䡝냖䈲简蜷䓪䄑䋳P<0.01氳创隟

擻նMF6000a╈⻡ꄈ伺简냖◇MH86氳创隟擻♔篍荈柱⛮简炐⻡ꄈ鰏⛦氳创隟擻♔衹荈柱⛮简炐创隟

擻媆僗简蜷⹩⴬氳♔랫荈柱⛮简炐ն┚MH86注奃MF2036a╈简蜷ⶍ냖䡝꡹⛦氳创隟擻⮇⮷榫┕畫㜍

䡝┖畫㜍剝阭⹙⺸畫㜍辑炐创隟擻姢䇖端伺简䄑䋳ն 

⸊乄粠㏥http://doi../s---) 
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创隟䧗篤⮇冫瓇鴲隀荣ꄌ噸랋䐭㵸儼蘆 ATCC49676 □ꁂ◲ꄈ氳创隟擻 

䰕金ꄌ噸랋䐭㵸儼蘆ATCC49676 僗䄉㛻氳◲□ꁂ弍ⱱ. ╙瓇刧⺎耇䏆⿏䡝隀荣□ꁂ◲ꄈ氳创隟擻, 溿

狓꺙⩝鵠鲋⪓㍕查㲓뀰阻阞⚝⴬淋漶㲋▽僄㛻□ꁂ◲ꄈ氳㓸⪴㓹篯䡗. 抆⺵, 鵠鲋妰注荈隮顏隮纭榫䤗儛

㵒循㓹滼㓸⪴㓹⽰⚝⴬㓸⪴㓹㓸⪴兣♭┖氳㓸⪴擻鲽车创隟䧗篤⮇冫. 简蜷䓪⮇冫⹠朆, ┼熨㓸⪴兣♭┖

⫂氳隵姏ꁂ⹩⴬僄╙简蜷. 䎎ATCC49676 循㛚ⱶ隵姏ꁂ㓸⪴休, □ꁂ氳◲ꄈ꣮浔隵姏ꁂ宆䈲氳㘍ⱶ縡┖

꡹. 注㵒ꀼ㲋ꄈ阾㲓▽隵姏ꁂ⺎꡹⛦⫂□ꁂ聰姄ꀼ⻡ꄈ. 溿狓阾㲓▽创隟䧗篤⮇冫循䫓狓辑㑔攑䋳䓪

⫂创隟擻┕氳♯⡬♔⹖框循䷊鲽泳┯⹠ꀹ䷞曎┕氳弍循⛼榫ն 

✳榫氳㹢孅♙GCMS-QP 2010 

 

创辑㎂撴隵姏ꁂ㵒□ꁂ◲ꄈ氳䏆⿏ 

⸊乄粠㏥http://doi../A 
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鯸 crylAC ⽰ sck 㓹㍕㛻眦创隟隮溿狓榫 GC-FID ⽰ GC-MS 陁⚽创隟姢䇖氳ꪝ것僿䷞䈒 

The crylAc and sck genes were introduced to the rice for the purpose of improving the insect resistance. 

Metabolic profiles of wild and transgenic rice were compared to assess the unintended effects related to 

gene modification. Wild samples with different sowing dates or sites were also examined to determine 

the environmental effects on metabolites. The polar compounds of grains were extracted, 

trimethylsilylated and analyzed by gas chromatography-flame ionization detection (GC-FID). Partial 

leastsquares-discriminant analysis (PLS-DA) and principal component analysis (PCA) were applied to 

differentiate transgenic and wild rice grains. The significantly distinguishable metabolites were picked 

out, and then identified by gas chromatographyˑmass spectrometry (GCˑMS). It was found that both the 

environment and gene manipulation had remarkable impacts on the contents of glycerol-3-phosphate, 

citric acid, linoleic acid, oleic acid, hexadecanoic acid, 2,3-dihydroxypropyl ester, sucrose, 9-

octadecenoic acid (Z)-, 2,3-dihydroxypropyl ester and so on. Sucrose, mannitol and glutamic acid had a 

significant increase in transgenic grains in contrast to those in non-genetically modified (GM) rice. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴 M-C, M-D⽰M-D (RX = .)aPCA䐂⮇㎂b鰉蕔㎂M-C⽰M-FRX 

= .cPCA䐂⮇㎂d鰉蕔㎂M-C⽰NRX = .ePCA䐂⮇㎂f鰉蕔㎂ն瑞⺙䙬

╬ӬM-C+NӣM-DӨM-D*M-F篍勂剝阭创辑䢦鴲⹩ꄈ篯ꠑ僗简蜷䄑䋳ն 

⸊乄粠㏥https://doi.org/./j.jchromb... 
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懢⺗创隟㎂隮氳妰注荈隮-顏隮⮇冫亡嫏 

AbstractA gas chromatography-mass spectrometric method was developed for profiling of tobacco 

leaves. The differentiation among tobacco leaves planted in two different regions was investigated. Prior 

to analysis, the extraction solvent formulation was optimized and a combination of water, methanol and 

acetonitrile with a volume ratio of 3:1:1 was found to be optimal. The reproducibility of the method was 

satisfactory. Kendall tau-b rank correlation coefficients were equal to 1 (po0.05) for 82% of the resolved 

peaks (up to 95% of the overall peak areas), indicating the good response correlation. Forty-four 

compounds including 9 saccharides, 9 alcohols, 9 amino acids, 16 organic acids and phosphoric acid 

were identified based on standard compounds. The method was successfully applied for profiling of 

tobacco leaves from Zimbabwe and Yunnan of China. Our result revealed that levels of saccharides and 

their derivatives including xylose, ribose, fructose, glucose, turanose, xylitol and glyceric acid were more 

abundant while sucrose, glucitol and Dgluconic acid were less abundant in tobacco leaves from Yunnan 

as compared to those from Zimbabwe. Amino acids such as L-alanine, L-tyrosine and L-threonine were 

found to be richer in Zimbabwe tobacco than in Yunnan tobacco. 

✳榫氳㹢孅♙GCMS-QP 2010 
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创辑㎂撴懢蔈劫⿁PCAA⽰PLS-DAB陁⮇㎂ն 

⸊乄粠㏥ https://DOI ./jssc. 
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妰注荈隮/顏隮⮇冫懢蔈╈氳╚金榟擻澜 

䰕金榫奓篱留妰注荈隮嫏孾㲋懢蔈╈懢澜յ꡹懢澜յ뜷事伺յ◅懹懢澜յ亍懢澜յ⸼姄亍懢澜յ, ˡ-纭◅

⻏ニյ⺎僀㱕 8 熨╚金榟擻澜氳亡嫏ն懢蔈劫⿁篺◅姚榻戇/榻ꁣ(V/V͓)蚃⹧, 鲋┉埠䓪帱腑鲽劫

篺 DB-MS 奓篱留刼⮇熊, 榺妰注荈隮-姄愂扸熊查⴬压孾(F ID)压孾㲋ꄈ顏隮㲋䓪ն院亡嫏䳩⛼甏⶝

ꄆ朆䓪㞑㍑䷅曎鰏냖ն 熨榟擻澜注㵒剝固⢏䄑╙ .%֐.%;㍑䷅曎╙ .%֐.%ն 

✳榫氳㹢孅♙GCMS-QP 

 

创辑㎂撴懢劫䔅熊查孲㎂ն 

⸊乄粠㏥  https://doi.org/ ./j.issn:-... 
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巖⯘蚃⹧-妰注荈隮/顏隮嫏⮇冫懢蔈╈氳╚金構ꁣ 

䰕金懢蔈╈氳構ꁣ眷擻顏╚金僗羑構ꁣյ蘦媧構ꁣյ雖構ꁣ⽰β-隵構ꁣ璡鲹◙構ꁣ氳篾冘╈齉⻡僗紦㓹

懷鉯休⪭头⛮氳㛢朅篾冘⺎䎬䡗爳朅菑憯[]㍕塝懢蔈╈氳構ꁣ佭┉熨弍循氳䏆⿏几⛮⢹䉔氳擻顏䷚㵒構

ꁣ熨眷⽰⻡ꄈ鲽车⮇冫㵒ⷑ懢氳鿥亡溿狓僗⹇縓♯⡬ն䅻榫氳構ꁣ⮇冫亡嫏僗轧榟⴬妰注荈隮嫏[-]յ냖

䷞尔注荈隮嫏[-]յ奓篱留榾嬅嫏[ -]⽰飃║槡孲⛮荈隮嫏[-]ն榺◇轧榟⴬妰注荈隮嫏⯥㚲杼䳩⛼㛄儷㍕

縡循┉㲋爊䈲┕꡹⛦▽逈孾篯⮇氳㍑䷅曎ն縓诿⮽構ꁣ循└姚榻戇╈氳巖鉯䓪䏭㞑儗乄ꃾ榫└姚榻戇波

䫙蚃⹧懢劫╈氳構ꁣ蚃⹧尔篺鲋帱⺵鲽车妰注荈隮/顏隮(GC/MS)⮇冫ն篾冽辑伺䢦䋧环氳亡嫏⯥㚲杼ⶇ

⮇甏⶝㍑䷅曎냖鴠⺭㛻ꄈ劫⿁氳㲋ꄈ⮇冫ն 

✳榫氳㹢孅♙GCMS-QP 
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创辑㎂撴a懢劫╈構ꁣ䔅熊查孲㎂b構ꁣ岝⺭剝固尔䔅熊查孲㎂ 

⸊乄粠㏥  http://cpfd.cnki.com.cn/Article/CPFDTOTAL-ZGHY.htm 
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瑭◑鼨⮇㛄儷劫⿁⮇熊⮇冫亍亡嫏յ亍䤗儛 
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㓹◇航⺸奃鰏陃⮷榟擻剝䑪擻氳亍亡嫏☳㛻鈺嘗缿毋创隟篯㰣丘䩺╈陃⮷弍循榟擻剝䑪擻 

Abstract: Omics techniques develop quickly and have made a great contribution to disease study. 

Omics data are usually complex. How to analyze the data and mine important information has been a 

key part in omics research. To study the nature of disease mechanisms systematically, we propose a new 

data analysis method to define the network biomarkers based on horizontal comparison (DNB-HC). DNB-

HC performs molecule horizontal relationships to characterize the physiological status and differential 

network analysis to screen the biomarkers. We applied DNB-HC to analyze a large-scale metabolomics 

data, which contained 550 samples from a nested case-control hepatocellular carcinoma (HCC) study. A 

network biomarker was defined, and its areas under curves (AUC) in the receiver-operating characteristic 

(ROC) analysis for HCC discrimination were larger than those defined by six efficient feature selection 

methods in most cases. The effectiveness was further corroborated by another nested HCC dataset. 

Besides, the performance of the defined biomarkers was better than that of α-fetoprotein (AFP), a 

commonly used clinical biomarker for distinguishing HCC from high-risk population of liver cirrhosis in 

other two independent metabolomics validation sets. All and 90.3% of the AFP false-negative patients 

with HCC were correctly diagnosed in these two sets, respectively. The experimental results illustrate 

that DNB-HC can mine more important information reflecting the nature of the research problems by 

studying the feature horizontal relationship systematically and identifying effective disease biomarkers 
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in clinical practice. 

✳榫氳㹢孅♙LCMS-  

 

创辑㎂撴DNB-HC氳泳⛼孲爊 

⸊乄粠㏥https://link.springer.com/article/.%Fs---w 
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隀溿轑岳┚轑孹氳⵲⮷即鲽创隟篯㰣溿狓休劫儗免乢氳鴲䦫 

AbstractIn analytical chemistry serum as well as plasma are recommended as sample material of 

choice. However, blood processing for the generation of serum or plasma is rather different. Whether 

plasma or serum is the preferable sample material is still controversial discussed. We performed in paired 

samples three UHPLC-mass spectrometry-driven metabolomics studies. In study  metabolite profiles of 

serum vs plasma were compared. % out of  identified metabolites showed significant different 

levels (paired Wilcoxon signed-rank test, p < ., FDR <.) with only three metabolites (methionine, 

C:- and C:-carnitine) showing lower levels in serum. In study  comparison of three different serum 

blood collection tubes revealed that coagulation and associated processes distinctly alter metabolite 

levels depending on the tube-specific clotting process. Most pronounced differences were found for the 

dipeptide phenylalanine-phenylalanine (highest levels in silicate containing serum blood collection 

tubes). In study  possible adverse effects of platelets, which still remain in standard plasma even after 

correct processing, were investigated. No differences in a pattern of  metabolites were detected in the 

comparison of standard and platelet-free plasma (PFP). Our results give novel insights in fundamental 
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differences between serum and plasma, thereby providing valuable information for analytical chemists 

for decision making to either use serum or plasma before starting complex and time-consuming 

analytical investigations. 

KeywordsPlasmaSerumMetabolic profilingSample material selectionMetabolomics 

✳榫氳㹢孅♙LCMS- 

 

创辑㎂撴全舅╄╄⛮氳鿥㵒剝固轑孹⽰端轑㵸冏轑孹氳奃鰏ն╚䡗⮇⮇冫(PCA)㵒剝固轑孹(兣♭A)⽰

└熨┘⺱⯆㚷氳端轑㵸冏轑孹劫⿁(兣♭B-D)鲽车陁⮇ն 

⸊乄粠㏥https://www.sciencedirect.com/science/article/pii/SX?via%Dihub
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循篪└簟尔注荈隮/顏隮嫏⮇熊㛄儷劫⿁ 

Abstract:  In this work, a novel online three dimensional liquid chromatography (D-LC) system was rst 

developed by eectively coupling of preseparation and comprehensive DLC using a stop-ow interface, 

aiming at improving the separation of complex samples. The sample was separated into two or several 

fractions through the rst dimensional separation, and then each fraction was transferred in an orderly 

way into the following comprehensive D-LC part for further analysis. More optimal conditions could be 

operated in the second and third dimensions according to the properties of each fraction. Thus, the 

resolution of the D-LC system was substantially improved. Analysis of soybean extract was taken as a 

proof-of-principle to demonstrate the powerful separation of the established D-LC system. The amide 

column was selected as the rst dimension column. Weakly polar metabolites (such as lipids, aglycones, 

etc.) and polar metabolites (such as glycosides, etc.) were separated into dierent fractions. Fluorophenyl 

and C columns were used in the second and third dimensions of the D-LC system for further 

separation, respectively. There were  avonoids characterized in the soybean extract, including many 

dicult to separate isomers and low-abundance avonoids; in total, they were nearly % more than 

those identied in the comparative comprehensive D-LC approach. In conclusion, this D-LC system is 

exible in construction and applicable to complex sample analysis. 
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✳榫氳㹢孅♙LCMS-IT-TOF 

 

创辑㎂撴ꃾ榫D-LC嫏㵒㛻雖䬠⹧尔鲽车▽荈隮⮇冫նA⽰B⮇⮷简炐▽瑭⽰瑭鼨⮇氳TIC荈隮㎂ 

⸊乄粠㏥https://pubs.acs.org/doi/./acs.analchem.b
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㓹◇妰注荈隮-顏隮纭榫䤗儛氳냖鵠ꄈ篱辑㑔⮇冫亡嫏 

䰕金溿狓䋯⹠▽┉熨㓹◇  㯿冏㓸⪴⽰妰注荈隮顏隮纭榫GC-MS䤗儛氳냖鵠ꄈ篱辑㑔⮇冫亡

嫏ն院亡嫏⮇⮷♔  熨擻顏⛼╙せ┉耇嶏㵒㛻罄儼蘆鲽车㓸⪴ ⮵榫 GC-MS 溿狓ꄇ榟㑔⽰ yfcC 㓹㍕

䷊鵲㛻罄儼蘆㵒⺨擻顏氳⮇鉯创隟䗯⬅㲓朆냖鵠ꄈ氳篱辑㑔⮇冫ն篾冽简炐ꄇ榟㑔⽰ yfcC 㓹㍕鲋辑

鱳㛻罄儼蘆㵒  熨擻顏氳创隟耇ⱱ僗简蜷䄑䋳yfcC 㓹㍕鲋辑鱳㛻罄儼蘆㵒榔姏ꁂ⽰删圉ꁂ氳创隟耇ⱱ

伺简䍠◇ꄇ榟㑔㛻罄儼蘆縡㵒⪭☽擻顏氳创隟耇ⱱ鰏䍐䡘♜䫠孾⺎耇佭榺◇ yfcC 㓹㍕➢鲽光ꂍꁂ创

隟㵗舚 yfcC 鲋辑鱳蘆劔㵒榔姏ꁂ氳创隟耇ⱱ鰏䍠ꄇ榟㑔⽰ yfcC 㓹㍕丛ꢝ㛻罄儼蘆ꠑ⮇鉯僗简蜷䄑䋳

氳⪦  熨擻顏⪭╈ yfcC 㓹㍕丛ꢝ㛻罄儼蘆㵒┮姏ꁂյ□矵յ缠ꁣ⽰删圉ꁂ氳创隟耇ⱱ鰏䍠ն院亡嫏

甏⶝յ냖䷞⺎♔╙儔湳㓹㍕Ⱶ耇溿狓䬠❠催㛢创隟Ⱶ耇注⪩氳⹇縓丘䩺ն 

✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴W ┚ yfcC 㓹㍕丛ꢝ蘆Y- 氳a PLS-DA 䐂⮇㎂⹖b注䈒氳 S-Plot ㎂⽰ W ┚ yfcC

㓹㍕鲋辑鱳蘆Y+氳cPLS-DA 䐂⮇㎂⹖d注䈒氳 S-Plot ㎂ 

⸊乄粠㏥https://doi.org/./sp.j... 
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鵠鲋劆塜 GC-MS 氳鲋㜊陬䄑⽰硍簊陬䄑氳㛻鈺嘗创隟篯㰣溿狓亍瓀樋 

ABSTRACT: Metabolomics is increasingly applied to discover and validate metabolite biomarkers and 

illuminate biological variations. Combination of multiple analytical batches in large-scale and long-term 

metabolomics is commonly utilized to generate robust metabolomics data, but gross and systematic 

errors are often observed. The appropriate calibration methods are required before statistical analyses. 

Here, we develop a novel correction strategy for large-scale and long-term metabolomics study, which 

could integrate metabolomics data from multiple batches and different instruments by calibrating gross 

and systematic errors. The gross error calibration method applied various statistical and fitting models 

of the feature ratios between two adjacent quality control (QC) samples to screen and calibrate outlier 

variables. Virtual QC of each sample was produced by a linear fitting model of the feature intensities 

between two neighboring QCs to obtain a correction factor and remove the systematic bias. The 

suggested method was applied to handle metabolic profiling data of  plant samples in nine batches 

analyzed by two gas chromatography-mass spectrometry instruments. The method was evaluated by the 

relative standard deviations of all the detected peaks, the average Pearson correlation coefficients, and 

Euclidean distance of QCs and non-QC replicates. The results showed the established approach 

outperforms the commonly used internal standard correction and total intensity signal correction 
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methods, it could be used to integrate the metabolomics data from multiple analytical batches and 

instruments, and it allows the frequency of QC to one injection of every  real samples. The suggested 

method makes a large amount of metabolomics analysis practicable. 

✳榫氳㹢孅♙GCMS-QP  ⽰ GCMS-QP  Plus 

 

 

创辑㎂撴 ╄䤉埠╈  ╄ QC 劫⿁氳劆塜⯥A⽰劆塜⺵B氳╚䡗⮇䐂⮇㎂G+S 劆塜⯥⽰劆塜

⺵氳 QC 劫⿁碶燠 RSD 傪篪C┘⺱劆塜亡嫏┖氳 QC 劫⿁ RSD 碶燠傪篪Dն 

⸊乄粠㏥https://doi.org/./acs.analchem.b  
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㓹◇葋榻ꀬ姚轧榟氳㛢⹛䈒沪孾榫◇냖愓䷨䈲孾㲋돡⛮⫂氳榟擻翿 

Abstract: In this study an efficient and sensitive method for biogenic amines detection was established 

by combining rapid extraction and derivatization with multiple reaction monitoring (MRM) based on ultra 

high performance liquid chromatography-triple quadrupole mass spectrometry. Bead-beating 

disruption and extraction using -sulfosalicylic acid not only improved the extraction efficiency but also 

was environmentally friendly. Benzoyl chloride derivatization could obtain stable biogenic amine 

derivatives with a shorter reaction time. By combining with MRM detection mode, higher detection 

sensitivity for biogenic amines could be achieved. The method showed a good linearity with linear range 

of ˑ orders of magnitude and regression coefficients ranging from . to .. The limit of 

detection and limit of quantitation could even reach lower pg/mL level. Satisfactory recovery was 

obtained from .% to .%. And the derivatives were stable within  h at  ӼC. The method 

established was used to determine content of biogenic amines in different fishes at different storage 

conditions. The results indicated that this method was suitable for analysis of biogenic amines. 

✳榫氳㹢孅♙LCMS- 
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创辑㎂撴 熨葋榻ꀬ姚轧榟氳榟擻翿⽰  熨⫂剝氳䬠⹧熊查孲㎂ ng/mL 岝剝 

⸊乄粠㏥http://dx.doi.org/./j.chroma... 
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⹠㷤㓹◇ GC-MS 氳轑孹䦟꫉⺸创隟篯㰣⮇冫亡嫏⹖⪭循脒翩毋溿狓╈氳䈒榫 

Abstract: Bladder cancer (BC) is a fatal malignancy with considerable mortality. BC urinary metabolomics 

has been extensively investigated for biomarker discovery, but few BC blood metabolomic studies have 

been performed. Hence, a plasma pseudotargeted metabolomic method based on gas chromatographyˑ

mass spectrometry with selected ion monitoring (GC-MSSIM) was developed to study metabolic 

alterations in BC. The analytical performance of the developed method was compared with that of a 

nontargeted method. The relative standard deviation (RSD) values of  and . % of the peaks obtained 

using the pseudotargeted and nontargeted methods, respectively, were less than  %. The Pearson 

correlations of . and . % of the peaks obtained using the pseudotargeted and nontargeted 

methods, respectively, exceeded . in the linearity evaluation. Compared with the nontargeted method, 

the signal-to-noise ratios (S/N) of . and . % of the peaks increased two- and fivefold, respectively. 

The developed method was fully validated, with good precision, recovery, and stability of the 

trimethylsilyl (TMS) derivatives. The method was applied to investigate BC. Significant increases in the 

contents of metabolites involved in, for example, the pentose phosphate pathway (PPP) and nucleotide 

and fatty acid synthesis were found in the high-grade (HG) BC group compared to the healthy control (HC) 

group. These differences imply that the activated PPP may regulate BC cell proliferation by promoting 

lipid and nucleotide biosynthesis and the detoxification of reactive oxygen species (ROS). These results 
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illustrate that the plasma pseudotargeted method is a powerful tool for metabolic profiling.  

✳榫氳㹢孅♙GCMS-QP  

 

创辑㎂撴创隟鵠饟⮇冫 

⸊乄粠㏥https://doi.org/./s--- 
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GC-MS 创隟䧗篤㎂隮亡嫏⚝⴬⹖⪭循辑䏣泳爊蘆创隟鱻燰╈氳䈒榫 

Metabolomics influences many aspects of life sciences including microbiology. Here, we describe the 

systematic optimization of metabolic quenching and a sample derivatization method for GCˑMS 

metabolic fingerprint analysis. Methanol, ethanol, acetone, and acetonitrile were selected to evaluate 

their metabolic quenching ability, and acetonitrile was regarded as the most efficient agent. The 

optimized derivatization conditions were determined by full factorial design considering temperature, 

solvent, and time as parameters. The best conditions were attained with N,O-bis(trimethylsiyl) 

trifluoroacetamide as derivatization agent and pyridine as solvent at 758C for 45 min. Method 

validation ascertained the optimized method to be robust. The above method was applied to 

metabolomic analysis of six different strains and it is proved that the metabolic trait of an engineered 

strain can be easily deduced by clustering analysis of metabolic fingerprints. 

✳榫氳㹢孅♙GCMS QP- 

 

创辑㎂撴⮇⴬氳劔蘆OSC-PLS䐂⮇㎂n=R=.Q=-. 

⸊乄粠㏥https://doi.org/ ./jssc.  
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㍾注䐭蚃⹧-妰注荈隮-顏隮嫏孾㲋☕⽛⭴妰╈䋳┮ꀂ宆䈲 

Propofol has been detected in human breath after being used as an intravenous anaesthetic, and this 

could provide a noninvasive method for monitoring propofol anaesthesia. The physicochemical 

properties of propofol allow it to diffuse across the alveolocapillary membrane and to be prepared as a 

calibration gas. In this study, headspace solid-phase microextraction gas chromatography-mass 

spectrometry (HS-SPME-GCˑMS), coupled with an external standard, was applied to assess propofol 

levels in the breath and plasma from three subjects under intravenous anaesthesia. Lower quantitation 

limits were 3.6 ng/l and 0.2 mg/l for propofol analysis in breath and arterial plasma, respectively. Intraday 

precision and recovery percentages for propofol detection in breath were 4.3-6.7% and 98-108%, 

respectively, and in plasma they were 3.8-6.1% and 90.1-125.1%, respectively. Propofol concentrations 

were 4.3-33.5 ng/l in breath and 3.2 ˑ 6.8 mg/l in arterial plasma. A correlation was shown between 

propofol concentration in breath and plasma. Thus, HS-SPME-GCˑMS, coupled with an external standard, 

could be a reliable and sensitive analytical technique for detecting propofol in breath during anaesthesia. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴 ⛤檫几轑孹⽰⽛妰╈䋳┮ꀂ宆䈲ն檫几⽛妰⽰轑孹╈䋳┮ꀂ宆䈲氳注⪩䓪⮇冫❤䩺y=Bx+A

亡爊㍑䎍阞畀r=.ն 

 

创辑㎂撴 䋳┮ꀂ㲓篪⽰┘簄蕇劫⿁谑篪氳䔅熊查孲㎂A⽛妰B檫几轑孹 

⸊乄粠㏥The Journal of International Medical Research (), , -. https://doi.org/ 

./  
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㍾注䐭蚃⹧-妰注荈隮/顏隮孾㲋泳┯䈥姢╈櫋ꄈ僗儬擻氳溿狓 

䰕金:ꃾ榫㍾注䐭蚃⹧(SPM E)䤗儛篾⺭妰注荈隮-顏隮(GC/MS)嫏㵒溍⴬泳┯䈥姢╈氳櫋ꄈ僗儬擻鲽车压孾

⽰⮇冫նꙞ㵒䈥姢╈㰇循氳⭓熨╚金僗儬擻㵒䏆⿏ SPME 氳⹇丘鲽车▽⚝⴬ն䋧环氳亡嫏循䢦孾氳葶㍴

⫂僗荂㞑氳篪䓪(注⪩硍丘:.֐.)压孾꡿鱳 .֐. μg/Lꄆ㛄孾㲋氳注㵒剝固⢏䄑㵸◇ %

㍑䷅曎╙ .%֐. %նꃾ榫院亡嫏㵒切溍⴬泳┯䈥姢劫⿁╈╚金㰇循氳  熨櫋ꄈ僗儬擻鲽车孾㲋

篾冽辑伺鲹佭┉熨甏➘յ固漶氳⮇冫亡嫏䢦孾䐂氳篾冽⺎╙䈥姢氳媪杼䬠❠熭㰣❤䩺ն 

✳榫氳㹢孅♙GC-A+QP- 

 

创辑㎂撴SPME-GC/MS 孾㲋䈥姢劫⿁氳䔅熊查孲荈隮㎂ 

⸊乄粠㏥  

https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD&filename=SPZZ

&v=MzANzNLhVNzNMTmozUmRMRzRIdExNcmRWJZUjhlWDFMdXhZUzdEaDFUMFUcldNMU

ZyQVSTElWnVSdkY=  
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⹛注냖䷞尔注荈隮嫏孾㲋轑孹╈氳鰑ꀼ Q10 

䰕金: 䋧环▽┉熨压孾轑孹╈鰑ꀼ Q ⻡ꄈ氳냖䷞尔注荈隮嫏ն轑孹篺榻ꁣ聰耏資氫⺵♔塜䄕戇蚃⹧

蚃⹧尔❤埠篺漂翶刼⬘⴬յC 刼㍾注蚃⹧⫋鲽车냖䷞尔注荈隮⮇冫ն荈隮刼╙ Hypersil ODS 刼( μm

 mm×. mm i.d.)♔䋳┮ꁣ-榻ꁣ(⛮燠奃╙ ͓)巖尔⛼孲ⲁ注鰑ꀼ Q ⛼⫂剝压孾嫧Ꝛ╙ 275 

nmն循 .֐. mg/L 顏ꄈ宆䈲葶㍴⫂鰑ꀼ Q ┚鰑ꀼ Q 氳㼉ꪫ燠奃┚注䈒 CoQ 氳顏ꄈ宆䈲⼑荂

㞑氳篪䓪⪩硍(r=.)轑孹╈鰑ꀼ Q 氳压孾꡿╙ . mg/L(S/N=)ⱶ剝㍑䷅曎╙ %֐%亡

嫏ꄆ朆䓪㞑(RSD< %)ն榫塝嫏孾㲋塜䅻几轑孹╈鰑ꀼ Q 氳⻡ꄈ姢䇖篾冽初几席䙬ն 

✳榫氳㹢孅♙LC-ATvp 

 

创辑㎂撴轑孹劫⿁氳荈隮㎂ 

⸊乄粠㏥  https://doi.org/./j.issn:-... 
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㶿尔╈ 8-紦㓹-2ˡ-聰姍뙣葛氳妰注荈隮⮇冫亡嫏 

Oxidative damage to DNA is considered to be important in mutagenesis, carcinogenesis and the ageing 

process. Of about  major oxidative DNA adducts that have been characterized, -hydroxy-ˡ-

deoxyguanosine (OHdG) has received considerable attention due to its demonstrated mutagenic 

potential, which has been shown to cause the GC̜TA transversion. It is worth mentioning that many 

GC̜TA transversions have been detected in p genes (an important carcinogenic gene) isolated from 

human lung and liver cancers. This result suggests that OHdG may be a good marker or carcinogenesis. 

Since oxidative damage to DNA is a continuous process, intracellular repair mechanisms have evolved to 

avoid the rapid and lethal accumulation of oxidative NDA damages. In the case of OHdG, the 

experimental evidence indicates that mammalian cells possess nonspecific (excinucleases) and specific 

(glycosylases) DNA repair enzymes that can excise this modification, which is subsequently excreted in 

urine as nucleoside or free base without any further metabolism. The determination of urinary OHdG 

had thus been proposed as a noninvasive assay of in vivo oxidative DNA lesions. Loft et al. have reported 

that smokers excrete % more urinary OHdG than nonsmokers. This indicates a % increased rate of 

oxidative DNA damage from smoking. The urinary OHdG levels in patients with gynecologic cancer and 

non-insulin-dependent diabetes mellitus are also significantly higher than that in control subjects. 

At present, several methodologies for measuring ODhG have been developed, including high-
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performance liquid chromatography (HPLC) with electrochemical (EC) detection and gas 

chromatography/mass spectrometry (GC/MS). Although HPLE-EC is a highly sensitive method for the 

analysis of OHdG, the applicability of this method is not as general as that expected from a suitable and 

sensitive GC/MS method. To the best of our knowledge, here have been a few reports concerning the 

analysis of urinary OHdG by GC/MS. However, for a method before GC analysis of the products of 

oxidative DNA damage can be accomplished, these compounds must first be converted to volatile 

derivatives with suitable chromatographic properties. Among various derivatives of nucleoside, the 

trimethylsilyl (TMS) derivative is the most suitable to work for the derivatization of nucleosides when 

compared to other derivatives. Although there are a few reports of studied concerning the best reaction 

condition for the derivatization of normal nucleosides with TMS reagents, these investigations were 

carried out at the milligram level. Here we report on an optimization of the derivatization procedure while 

focusing on sub-microgram levels of OHdG with TMS reagents, 

bis(trimethylsilyl)trifluoroacetamide(BATFA). An optimal method is established to analyze urinary OHdG 

by GC and a single-step solid-phase extraction. This method had been successfully applied to the 

detection of OHdG in spike urine. In general, the results show that it is possible to provide a noninvasive 

assay for an indirect measurement of oxidative DNA damage. 

✳榫氳㹢孅♙GC-A+QP- 

 

 

 

 

创辑㎂撴㶿尔ⱶ剝氳妰注荈隮㎂ 

⸊乄粠㏥  https://doi.org/ ./analsci.. 
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☕㶿╈ 8-紦㓹聰姍뙣葛氳妰注荈隮⮇冫亡嫏 

䰕金䥊鷺▽几㶿╈聰姍劭矵劭ꁂ(DNA)姍⴬䩣⚮◲擻-紦㓹聰姍뙣葛氳妰注荈隮⮇冫亡嫏նꃾ榫㍾注蚃⹧

⽰轧榟⴬⯥㚲杼塠끈榫荈隮⟊槴⡬⹖妰注荈隮/顏隮鲽车㲋䓪ꈶ㲋循簄㲋氳荈隮兣♭┖㶿╈氳-紦㓹

聰姍뙣葛耇┚⪭☽儷顏䏭㞑㏐⮇熊⫂剝嫏㲋ꄈն亡嫏氳篪䓪葶㍴╙.֐ μgFID氳压孾꡿╙.pg/sն

⮇冫㶿劫氳注㵒剝固⢏䄑㵸◇.%ն 

✳榫氳㹢孅♙GC-A+QP- 

 

创辑㎂撴狝氫㶿劫⹖ⱶ剝㶿劫氳妰注荈隮㎂ 

⸊乄粠㏥  https://doi.org/ ./j.issn:-... 
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瑭⪠鼨⮇⪭☽  
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㓹◇ GC-MS 氳创隟篯㰣溿狓侁炐榔姏ꁂ循隀荣㳄豶Bombyx Mori⛮⫂豶┲⺭䡗鲋爊╈

颯ꄆ金⛼榫 

Abstract: Metabolic profiling of silkworm, especially the factors that affect silk synthesis at the metabolic 

level, is little known. Herein, metabolomic method based on gas chromatography-mass spectrometry 

was applied to identify key metabolic changes in silk synthesis deficient silkworms. Forty-six differential 

metabolites were identified in Nd group with the defect of silk synthesis. Significant changes in the levels 

of glycine and uric acid (up-regulation), carbohydrates a Nd free fatty acids (down-regulation) were 

observed. The further metabolomics of silk synthesis deficient silkworms by decreasing silk proteins 

synthesis using knocking out fibroin heavy chain gene or extirpating silk glands operation showed that 

the changes of the metabolites were almost consistent with those of the Nd group. Furthermore, the 

increased silk yields by supplying more glycine or its related metabolite confirmed that glycine is a key 

metabolite to regulate silk synthesis. These findings provide important insights into the regulation 

between metabolic profiling and silk synthesis. 
✳榫氳㹢孅♙GCMS-QP  
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创辑㎂撴┚篾蒺曎注⪩氳创隟擻粠簇㎂ 

⸊乄粠㏥http://dx.doi.org/./j.ibmb... 
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尔顏纭榫创隟篯㰣溿狓㛢姚纭葋⽰◅㈱葏㵒㛻롔夽䓪⛼榫 

䰕金ꃾ榫㓹◇尔顏纭榫( LC-MS) 氳创隟篯㰣亡嫏溿狓㛢姚纭葋( PCBs) ⽰2378-㍌姚◅葋淋-p-◅㈱

葏( TCDD) ⹖纭⺭刌夽㵒㛻롔榟⴬创隟氳䏆⿏ն㵒꥓䓪Sprague-Dawley 㛻롔鳀簘3 d ⮇⮷惉羋TCDD ( 10 

μg٬kg-1 ) յPCBs( Aroclor 125410 mg٬kg-1) ⹖⪭岝⺭巖尔( 10 μg٬kg-1TCDD ⽰10 mg٬kg-1 Aroclor 

1254) ꃾ榫尔顏纭榫嫏循㶿尔⽰轑孹劫儗╈⮇⮷压孾⭴749 ╄⽰343 ╄荈隮㼉նPCBsյTCDD ⹖⪭纭⺭

刌夽⺵䌖颯㛻롔榟⴬创隟氳简蜷⹩⴬ն㛢⹩ꄈ⮇冫篾冽辑伺夽䓪氳㛻㵸佭纭⺭刌夽 TCDD  PCBsն

ꃾ榫剝固擻㵒拨յ固漶顏ꄈ丘յ㛢篒顏隮潨撴熊查㎂⽰丘䩺䈑压碠氳亡嫏⮇⮷循㶿尔⽰轑孹劫儗╈ꈶ㲋⭴

8 ╄⽰20 ╄榟擻剝阭擻辑伺PCBs ⽰TCDD 耇㵗舚⩦橻硍簊յ缿耫⽰烖篺硍簊꤄潥յ䇕䣼耏创隟ն 

✳榫氳㹢孅♙LC(UFLC)MS-IT-TOF  

 

创辑㎂撴PCBsյTCDD♔⹖纭⺭刌夽⺵꥓䓪㛻롔鳀簘3d氳⛮ꄆA⽰注㵒缿ꄆB⹩⴬ 

⸊乄粠㏥http://doi.CNKI:SUN:HJHX..--  
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⽛妰╈ꪐ耞莽择㶻⹖⪭宆䈲꣮休ꠑ氳⹩⴬ 

Previous studies have reported that fentanyl is eliminated predominantly by hepatic 

biotransformation, and that some is eliminated unchanged in urine and stools. No reports 

have described the elimination of fentanyl via the lungs. In this study, exhaled gas samples 

from eight anaesthetized patients undergoing cardiac surgery were analysed using 

solidphase microextraction (SPME) coupled with gas chromatographyˑmass spectrometry 

(GCˑMS). Results confirmed that fentanyl was exhaled by patients after intravenous 

administration, that the concentration of exhaled fentanyl fluctuated with time and peak 

concentrations were reached approximately 15 -20 min after intravenous fentanyl 

administration. Thus, in addition to hepatic biotrans formation and elimination via urine 

and faeces, fentanyl is also eliminated unchanged by the lungs. The potential risk to 

operating theatre personnel from long-term exposure to low levels of exhaled anaesthetic 

agents following intravenous administration to patients during surgery warrants further 

research. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴ꪐ耞띳ꁧ檫几 μg/kg 莽择㶻⽛⭴莽择㶻氳宆䈲-休ꠑ傪篪 

⸊乄粠㏥ https://doi.org/./  
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㍾注䐭蚃⹧篾⺭妰注荈隮顏隮䤗儛孾㲋☕⽛⭴妰╈氳莽择㶻 

Fentanyl, a kind of intravenous narcotic analgesic, is widely used in clinical anesthesia. As a potential 

pollution, it was detected in both the air of the cardiothoracic operating room and patients' expiratory 

circuit. However, whether the fentanyl in patients' expiratory circuit is exhaled by patients is unknown. 

In this study, breath samples were taken from the expiratory circuits of anesthetic machine linked to the 

patients who received intravenous fentanyl, a solid-phase microextraction (SPME) coupled with gas 

chromatographyˑmass spectrometry (GCˑMS) method was developed to detect and quantify fentanyl in 

breath samples. The parameters influencing adsorption (extraction time, temperature,) and desorption 

(desorption time) of the analyte on the fiber were investigated and validated for method development. 

The developed method was proved to be simple, easy, and inexpensive and offer high sensitivity and 

reproducibility. Linear range was obtained from 0.05 ng/mL to 0.8 ng/mL. The limit of detection was 0.01 

ng/mL while an interday precision of less than 12.13% (n=5) could be achieved. Six patients were involved 

in this study; results showed presence of fentanyl in the breath of patients who received intravenous 

fentanyl, and fentanyl concentrations in breath varied from 6.00 to 20.89 pg/mL. In conclusion, fentanyl 

can be exhaled by patients who received intravenous fentanyl. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴鴲䦫熊查孲嘗䌋┖ . ng/mL 莽择㶻⪯㑔荈隮㎂ 

⸊乄粠㏥ https://doi.org/./j.microc... 
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㓹◇ GC-FID ⽰ GC-MS 氳创隟篯㰣⵲⮇ 3 劔㛻罄儼蘆氳辑㑔⮇⴬ 

Two mutants of E. coli with deletion of sdhAB and ackA-pta genes respectively and their wild-type strains 

were subjected to gas chromatography-flame-ionization detection (GC-FID) and gas 

chromatographymass spectrometry (GCˑMS) metabolomics analysis. Intracellular metabolites of the 

three strains were profiled by GC-FID firstly. Methodological evaluation of the employed platform 

indicated that the limit of detection ranges were from 0.2 to 12.5 ng for some representative metabolites 

and the corresponding recoveries were varied from 68.7 to 122.7%. Secondly, multivariable data analysis 

was applied to the acquired data sets. As expected, the three phenotypes could be easily differentiated, 

and the perturbed metabolite pools in the genetically modified strains were screened. Lastly, the 

metabolites playing key roles in the differentiation were further identified by GCˑMS. It was confirmed 

that succinic acid and aspartic acid were similarly affected in the modified strains. But proline content 

was altered contrarily. Additionally, deletion of sdhAB gene also affected the growth property of relevant 

mutant greatly. The potential mechanism was postulated accordingly. 

✳榫氳㹢孅♙GCMS QP- 
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创辑㎂撴㓹◇GC-FID丘䩺氳蘆劔wild-typeӽ, ackA-pta ӗ⽰sdhABӨ氳PCA䐂⮇㎂a

⽰鰉蕔㎂b 

⸊乄粠㏥https://doi.org/ ./j.jchromb... 
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榟擻⤺⴬榟䡗㵒葋◅榻ꁂ䐭榟擻ⶖ⺱⛼榫氳创隟鵎䏧⮇冫 

䰕金:䋧环▽㵒葋◅榻ꁂյ㵒榻㓹葋榻ꂍյ㵒榻㓹葋榻ꁣյ㵒榻㓹葋榻ꁂ氳냖䷞尔注荈隮⮇冫亡嫏նꃾ榫

Hypersil SAX ꡗ熊查◬䩦刼孲ⲁ注╙ . mol/LNHHPO(⻡ %光肖)pH.孲鵮 . mL/min刼

峪  ˳碭㛚压孾嫧Ꝛ╙  nmն循塝荈隮兣♭┖⺨篯⮇循  min ⫂䐂⮽䏭㞑㏐⮇熊㍑䷅曎瑞⺭孾

㲋金姳ն鲡榫儗亡嫏孾㲋▽涸╖ꀨ┰奓⶝蘆⽰ㆉ뜷菧狸괐⶝蘆榟擻⤺⴬榟䡗㵒葋◅榻ꁂ┘⺱⹠ꀹ休ꠑ

⹠ꀹ尔╈╚金创隟擻⻡ꄈն⺱休ꃾ榫 GC-MS 亡嫏压孾▽僗儬ꁂյ姏㓹ꁂյ矵⹖Ꝛꛔ耏罙ꁂ璡⫂创隟擻

篾⺭ HPLC ⽰ GC-MS 压孾篾冽⮇冫▽ㆉ뜷菧狸괐⶝蘆⽰涸╖ꀨ┰奓⶝蘆ⶖ⺱⛼榫⤺⴬㵒◅榻葋榟䡗

㵒葋◅榻ꁂ氳创隟鵎䏧ն 

✳榫氳㹢孅♙GCMS-QPUV- 

 

创辑㎂撴 ┼劔蘆ⶖ⺱⛼榫榺PX榟䡗PTA氳创隟鵎䏧 
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⸊乄粠㏥: 

https://kns.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFQ&dbname=CJFD&filename=FXHX
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