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ῶӭ  

ῶϚȳϟ Юה ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼOS 

ῶϡȳ Ṇ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ20 

ῶϮȳиІ ứ ӭП έ Ԉȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ22 

ῶҳȳиІ ứ ӭП Ԉȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ22 

ῶХȳЊиІ ҅ иέ ӭП έ Ԉȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ23 

ῶгȳЊиІ ҅ иέ ӭП Ԉȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ23 

ῶϝȳ Ӫ иέ ӭП Ԉȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ24 
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ӭ  

ϚȳQ ExactiveÊ Plusҵ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼNU 

ϡȳQ ExactiveØ Plusв ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ08 

ϮȳҒ ה ҵ Ồᴏ ҵ  ȼȼȼȼȼȼȼȼȼȼȼȼNW 

ҳȳ ᾎӱ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼON 

Хȳҳ ӱ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼOO 

гȳ Ṱӱ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼOP 

ϝȳAȳB/uȳCu֯Л֝☼ ϯ ὰ ᾼ ӱ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼOS 

ϥȳ 18 έ ▀П ҉Ḋӱ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ16 

ϟȳUltiMateØ 3000 RSLCnanoҵ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ17כ

ϫȳ ▀ в  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ18 

ϫϚȳᴞ ậ Ṇ в  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ19 

ϫϡȳ Ӑ в ᴯ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ19 

ϫϮȳ Ӫ иέ ӭП έ Ԉ ϫ֣ ứ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ24 

ϫҳȳиІ ѩ Ὠ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ42 

ϫХȳЊиІ ҅ иέП έ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ43 

ϫгȳ Ӫ иέП έ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ44 

ϫϝȳMascot∂Ӵѩ ѠᾎПЮ  ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ45 

ϫϥȳAlbu_bovin (ѳᴨ Ӫ Ӫ)ᶧԝц ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ45 

ϫϟȳѳᴨ Ӫ Ӫ Ӑᾼѩ Ὠ ȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼȼ46 
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М ѝ ῶ 

 Accurate Mass 

C₤Ṱ C-Trap 

Ṽ ậ Data-Dependent AcquisitionȲDDA 

‍ Ṽ ậ Data-Independent AcquisitionȲDIA 

ᾎ Electrospray IonizationȲESI 

 Exact Mass 

 Exclusion list 

έ  High Resolution Mass SpectrometryHRMS 

⅍ Higher-Energy Collisional Dissociation CellHCD Cell 

Ϥן  Inclusion list 

ד έ  Liquid Chromatography Mass SpectrometryLC-MS 

иέ  Mass Analyzer 

έ⇔ Mass Resolution 

 Mass Spectrum 

҅  Metabolomics 

⇔ Mass Accuracy 

ѩ Mass-to-Charge Ratio m/z 

МἤӶҷ  Neutral loss list 

Ṱ Orbitrap 

› ᾬ І Precursor Ion 

ᾬ І Product Ion 

Ӫ  Proteomics 

ҳ  Quadrupole 

І  Selected Ion Monitoring SIM 

І έ  Total Ion Chromatogram TIC 
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1 έ⇔ Ṱ  (Q ExactiveÊ Plus) 

╥Ϛ иέ ᾼ ȲҠѿ ứиІ ứ иέȴӦὑ ẓצ ⇔ȳ

иέ ȳиέ ⇔ᶶȳ έ ד ἤ Ȳ╥Ϛ ӣ ד ᾼиέ Ȳ ╥֯

о ȳ ȳӢᶾȳ ṅשׁ ᷊ Ϡ ᾼṔᴥȴ 

Єכ ї ╟Мї Ϛүצ έ⇔ҳ Ṱ הכ έ (ҵ ֽ Ϛ)Ȳ₤

╥Thermo Scientific Q ExactiveÊ Plus Hybrid Quadrupole-OrbitrapÊ Mass SpectrometerȲѿ

ᾼἤ Ṝṿӣ῏ᾼ Ḗȴױ Ӧּר ѷ צᶾῖԌדּ еҨӢ ȲẔеҨ֯ү

צ Ӵ ҵὢ Ȳ֢  иЏᶙ Ȳ ȳ ӣ ȳ Ḋ ḖȲ Ҡѿ᾿

Ἠ П ȴ 

Ӑ Ю ױ ȳ цכ ц ӣȴ 

ϚȳQ ExactiveÊ Plusҵ ȴ 

1.1 в  ( ᴕ иέᶾ ӣϚ ᵂњҌ) 



 

8 

 

иέ ᾼ ҭ Ҡѿ֫ ẞϫϟѷּנῴȲᾬ J.J Thomsonѿ

Ϡ І ѩ(m/z)ȷ1953דȲW. Paul ҏϠҳ (Quadrupole) иέ Ȳ Ӧ ᾿☼

ӻ☼ ẞ І ȴ Ṱὑ2000דӦA. MakarovҏȲẔҬ ᾿☼ ᵛҠ

ІȲṳ ẁϠ έ⇔ᾼ иέ ϩȴ 

 ṼᶧЮ Q ExactiveÊ PlusἬ ᾼвצ ( ϡ)Ȳиᵑ Ὑ (

ᾎ Ồ ᾎ)ȳҳ ȳ ⅍ Ṱȴ  

 

ϡȳQ ExactiveØ Plusв ȴ 
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1.1.1  

ῴḔ иέ ₇Ɏ ȳ ȳỆדɏ Ȳ Ӑ Мᾼ І֯Є ϯ

Ӧ ᾼ Ɫ ד ІȲԛ Ϥ М ᴩиέȴכЄ Ẓצ ( Ϯ)ȲⱢҒ

ה ȲҒ ⇔Ҡ 450̆Ȳױ ӣὑЊиІ ҅ иέȷҫϚ ⱢỒ

Ȳױ ӣὑ Ӫ иέȴ 

ϮȳҒ ה ҵ Ồᴏ ҵ ȴ 
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ᾎ:ּר פּ῏ ȶῨ  (John B. Fenn) ὑ 1984 ד ⇔ ῶϠѿ ᾼѠה

о֥ᾬ ІоѠᾎȲӭᾼ֯ὑ ẁϚ ế ד έ ֥ᾼ ꜜ ȴ Ɫ ӐᾃϤױѪ

∟Ȳ ╟С ᴯ Ȳ ᴯ ᾼ іϩЄὑ Ӑᾼῶ ϩ Ȳ ױ ӢȲ

ױ ᾼ ᶮכ Ȳ ПⱢ ȲẔ׆ Ὅҏד П ȴ Л

Ȳ כ ЊȲṿ ῶ ᾼ ⇔ ҒȲ ẞ Ϛứ ⇔ ᵛ כ и Ȳ

и ḆЊᾼכ Ȳ ױ и ᾼч Ɫ и ȴ ∟ ᶙԓ

∟ Ӣכ ІȲ―Ҡ ᴟ ᾼ иέṆ Ȳӱ ֽ ҳȴ 

ҳȳ ᾎӱ ȴ 

Ồ : ᾎᶾ ὑכ Ȳׁשṅ῏ иέᾬ ⇔ᵧ

Ӕד Ȳᵀ ☼ Ȳ Ằ ю ᾼ Ӑ ṿӣᵅ☼ ᵛҠ ═иέᾬ֯

ᾼ ⇔Ȳ ᴖ ד⇔ ᾼ ȲϷ╥ ᾎ ᾼצ ⇔ ȴד ὑ

ᾎȲỒ ᾎ ӢḆЊᾼ Ȳ ╟Ғ Ȳṿ ẊЄὑῶ ϩȲ

ᵛ Ӣ ᾼ Њ Ȳ֪ױἬ ᴩᾼ и װ юᵛҠ Ɫ Іȴ 
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1.1.2ҳ : 

Ӧҳќ ▀ᶮᾼ Ἤ ȲѿҳѠᶮПכ Ṕ ᶮכ פ П ԝȲ ᾼМҶᶮכϚ

Ȳӱ ֽ ХἬӱȴẔ ⱢҠѿ ᴩᶶ ᾼ І ȲᵓὑЛ֝ ᾼ

Ȳ ᴖẔ ⁄╥ έ⇔ᵅȴ 

 

Хȳҳ ӱ ȴ 

 

1.1.3 ⅍:  

ױ ₤ ѠהἬ ẁᾼ Ҡ  250 ІԆ ȲҠ Ӧױ ₤ Ѡהѿ

Ӣ ֵᾼ ѱ Іȴ 
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1.1.4Ṱ:  

ӦϚ ᶮМї Ϛ ᶮҵ Ҕ Ἤ )כ г)ȴ Ṱ иέ вṿӣ᾿☼

Іᶝ ὑῈ вȲṳ ӣᶶ Ӵ Ɫ Ȳԛ כ І

ѩ ȴ иέ вᾼ Іѿ ᴩ  ᾼ Мї ᴩȲṳᾘМї

ᴩ ᾌ ȲẒ ֯ І Ӣ ᾌ Іᾼ ☼ȴ Іᾼ ѩ

(m/qȲmⱢ ȷqⱢ ) ᾌ  ɤế  k צ Ȳеה Ὑֽϯȸ 

Z ϩᾼ …: 

Fz=m*(d2z/dt2)= -qkz 

ɤ=ЍήȾάὯ 

Ҡѿ ɤᾼ І ѩצ Ȳᴖ І ếᴯ Ȳ֪ױҠѿ ᵂ иέ

ӣȲ ᴖ ẞ έ⇔ᾼᶙ ȴ 

Ϡ Ṱ иέ ∟Ȳ ֽᴶі І ẞ Ṱиέ╥ϚЄ ȴ֯ ϡ Ὑ

Ϡ Q-Exactiveв Ȳ І ẞ C₤Ṱ∟Ȳ Ἤצ І Ϥ Ṱ иέȲC₤

Ṱ צ ֮ І ᴟּ1פ ᴏᾼϤЀȲἬѿ Ṱ ═ Ὲ⇔(ּ10-10~ 10-9פ Torr)Ȳ

ю ІП ᾼ ṳ ═֯ ϱȴ 

гȳ Ṱӱ ȴ 
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1.2 ғ  

(1) ῈṆ Ɫ Ɏturbo pumpɏц Ɏrotary pumpɏȲ Ὲ⇔Ҡ  ʾ  

1x10-9mbarȴ 

(2) І аԈȸ 

A.ẓצS-LENS Ȳצ ȴ 

B.Ҕ╗Ҡ ӴҒ ה ІѪ ȴ 

(3)ҳ иέ ȸҠ ẁ ᾼ› ᾬ І ⇔(isolation window)Ȳ Њ Ɫ0.4І

ᴯɎunified atomic mass unit, u)ȴ 

(4) : 

A. ứ50~6,000 m/zȲ ЛҠ 15Ȳѹ Њ ЛҠЄὑ2500 m/zȴ 

B. ʾ12 ȴ 

C. и Ҡ 280,000ᾼ έ⇔ȴ 

D.Ӕ йה Њὑ1 ּה ȴ 

E. ҵ Њὑ3 ppmȴ 
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1.2.1  ה

ῶϚȳϟ Юה ȴ( ậᴟThermo Q Exactive plusᵂњҌ) 

 

 

  

Ѡᾎ Description

Full MS_SIM
ᴕњҌ QKPN Ҕᵶᶙ Ἠ І  (Л

ᵶ ѱ)ȴ

AIF

ᴕњҌ QKPN ԓױ І ѱ ᾼи (isolation

window)вᾼϡװ ѱ ȴ ױѠᾎ

ѩ ẃứ ҳ ц ᾼ ȴ

Full MS / AIF

ᴕњҌ QKPN Ҕ╗Ϛ ᶙ ᾼ Ɏḥצ

ɏȲ ╥Ϛ ԓ І ѱ Ɏ ӣϠ

ɏȴ ϡװ ṶԈᾼ І Ϥ

⅍Ȳ Ϛװ ṶԈᾼ ІЛ ϤȴFӐМї

ү ᾎṿӣױѠᾎG

Full MS / dd-MS
2

(TopN)

ᴕњҌ QKPN Ҕ╗ᶙ ᾼ Ɏ ɏȲ

╥Ϛ ӣ ᾼ Ṽ ȴ ϡ

ṶԈᾼ І Ϥ ⅍Ȳ Ϛ

ṶԈᾼ ІЛ Ϥȴ

Targeted-SIM

ᴕњҌ QKPN Ϥן ᾼ ậ І Ȳ֪ױ

╥ ạἤѹ ὑ ♄ᾭ ȴ ןϤ ԉᴶᴞ

ᶧȲ Ϛᴩ ᴩẞ ∟Ϛᴩȴ ןϤ

ẓצ ᾼ ȲЛ ֯֝Ϛ ṶԈМ

ᴩȴ

PRM

ᴕњҌ QKPN ӂᴩчױ Ṽ Ϥן ᴩϡװ

Ȳѹ ϚᴩṼᶧ ẞ ∟ϚᴩȲ ԉᴶᴞ

ᶧȴ

Targeted-SIM /

dd-MS
2

ᴕњҌ QKPN Ϥן ᴩᾼӭ І

Ȳ ╥Ϛ Ṽ װᾼϡה ȴ

Full MS / AIF /

NL dd-MS
2

ᴕњҌ QKPN ҔᵶϚᶙ ᾼ Ȳ ╥ԓ І ѱ

ȴ ֯ԓ МᾼϚ ế∟  ԓ

І ѱ МᾼϚ П ṿӣ῏ứצ ѩ

Ӷҷᾼ Ȳ ֯ԓ ᾼӕ Іϱ

Ṽ ה ᴩϡװ ȴМἤӶҷ ὑ

ױ ╥ ạἤᾼȴ

DIA

ᴕњҌ QKPN ‍ױ Ṽ ϠןϤ ᾼ

ṶԈȲ Ϥן ᾼ Ϛᴩ ᴩ

ẞ ∟ϚᴩȲ ԉᴶᴞ ᶧȴ
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2 Ồс☼ ד έ  (UltiMateØ 3000 RSLCnano, Thermo Scientific) 

Єכ ї ╟Мї ☼ẒүỒсצ ד έ Ȳ₤ ╥ Thermo Scientific UltiMateØ 

3000 RSLCnanoȴױ ד έṆ Ϡ ד έ Ȳṳѿ ᾼἤ ế ♄ἤ Ṝ

Ἤצ έἤ ᾼ╚ ȴױ Ӧּר ѷ צᶾῖԌדּ еҨӢ ȲẔеҨ֯ү צ Ӵ

ҵὢ Ȳ֢  иЏᶙ Ȳ ȳ ӣ ȳ Ḋ ḖȲ Ҡѿ᾿

ȴ 

Ӑ Ԓԝҏױ ȳ цכ ȳц ӣЮ ȴ 

2.1  

έᾼ Ӑ ᵓӣ ậᾼ Ἐד ȲR ☼ Лד ֮ ֯ ▀МᾼỆứדȴ

֯ έМȲ ѿᾌ ᾌ ᾼ έ⇔ ᾌ ᾼ ⇔ẃ ▀и ȴ Ẓ ᾌ Фד

Ȳ έ⇔ ȷ ᾌ ⇔ Ȳи ֻȴ ▀ ҉Ệứד Ȳᾌ

ѻ ẃᴞὑ ᵂӣȴ ᴖ ϚḔ ᴷ ֥иέᾬ֯צ ҉Ệứד ᾼ έ ▀в

и Ȳ⁄ ᴕ Ệứד Ἤ ẃᾼ ὰ ɎPlate Heightɏῶӱ ▀ Ȳ ѿϯԝ

ớ Ѡ Ɏvan Deemter Equationɏẃה ὰ ᾼ֪ ( ϝ)ȸ 

H = A+ B/u +Cu 

ϝȳAȳB/uȳCu֯ Л֝☼ ϯ ὰ ᾼ ӱ ȴ 
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ὰ ắẞAֵ (multiple path)ȳB/u ֣ (longitudinal diffusion) Cu

(mass transfer)Ἤ ȴ 

Aֵ : ֝Ϛ Ϥ ▀ᾼиέᾬ֯ ▀М Л֝ ⇔ᾼ☼ ȲϷ

֪Ɫᴩ ᾼ Л֝Ȳᴖ ֯Л֝ ẞ Ȳ ᴖ ᾌ ᾼ Ȳṳ ☼ Є

Њ ȴ ҉ Њȳ ҉ ᶁлἤ Ṿ Ȳֵ ᾼ ⇔ юȲ֪ױҠѿצ

ᵅᾌ ȴ 

B/u֣ :иέᾬᾼᾌ МїⱢ ⇔ Ȳ ἏẒ ᵅ ⇔ Ȳ ᾌכ

ᾼ ȴ ☼ ☼ᾼד ṿ иέᾬ ֯ ▀Мᾼ Ȳ ֣

Њȴ 

Cu :Л֝иέᾬ֯ έ ▀ ᴩи ╥Ṽ☼ ד ỆứדП ᾼᵂӣϩἬ ȴכ

֢ иέᾬ ֯Ệứד ☼ ד כ ӂ ȲṶ ϱиέн╥ Л ֯Ẓד Ȳ ֝

Ϛ иέᾬ МᾼЄ иᾬ Б ֫☼ צȲᴖד иέᾬЬ ֯Ệứד Ȳ כ

֝Ϛ иέᾬ Л ᾼ ȴ ☼ ☼ד Ȳױ Ὑ ȴ 

ӭ›כЄ ẁ ֣ έиέȲṿӣ 18ᾼ ҉Ḋ ▀ᵂⱢỆứד( ҉Ḋ ֽ ϥ)ȴ

֥ᾬѿ Ѭἤ☼ ד Ϥ έṆ Ȳᵅ ἤᾼо֥ᾬ Ԓᵮ ὑỆứדϱȲᴖ ᾎᵮ 

ᾼ Ἠ Ѭἤᾬ ⁄ ☼ ד έṆ ȴ ☼ ѿד ⇔ᾼѠה Ғצ ѩẂד Ȳ

Ṽᾬ ☼ ᾼד ếϩ ᾬ ▀Ḥ ẞ иέȴױ έᾎ ֥иІ Њὑ 2000

֯ᵅ ἤ Мᾼ‍ ἤо֥ᾬȴ 

ϥȳ 18 έ ▀П ҉Ḋӱ ȴ 
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2.2 ц  

ϟⱢכЄ ☼ᾼỒсצ ד έ ȲẔ ӦϱẞϯⱢҟכ ᾚ ȳ ȳ ▀

(ᵶϫ֣ )ȳᴞ Ṇ ȴ 

ϟȳUltiMateØ 3000 RSLCnanoҵ  ȴכ

 

ҿᴖҢиᵑⱢ ה⅔ ♃Ṇ (Rear seal wash system)ȳỒс Ṇ (nano pump 

system) с Ṇ (micro pump system)Ȳֽ ϫȴ ▀ в Ẓצᵶכ

ќ▐(tubing guides) Ϛ ϫ֣ Ȳ∟ѠצϚ ה Ȳֽ ϫȴ 
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ϫȳ ▀ в ȴ 

 

ᴞ Ṇ ᾼ ҔᵶϠ3כ иȲ ҿ ᴟҢиᵑⱢậ Ṇ ȳг֣ ȳ Ӑ  (ֽ

ϫϚ)ȴậ Ṇ Ɫ ᾼ Ȳ Ӧ ứѠᾎ∟Ȳậ Ṇ Ṽ ṿӣ῏ᾼ ứ

Ȳṿậ Ṇ ẞ╓ứᾼ ᴯϱᵮậ Ӑȴг֣ ᾼғӣ╥ ᵮậẞᾼ Ӑ ẞ έṆ

ᾼМ Ȳ֪ױӑ б н ȴ Ӑ ╥Ϛ ᶮ Ȳ צ ӱϮ ᴥȲи

ᵑⱢּמᴥȳ ᴥȳ ᴥȲῶӱⱢϮ ▐Ȳ ▐ϱꞋצ ӱẔ ѝȲ Ṽ ᴥὍ ȴḕ ▐

ҠὍ 40 ӐȲ֪ױ ֵ Ϛװиέ120 ӐȲӱ ֽ ϫϡȴ 
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ϫϚȳᴞ ậ Ṇ в ȴ 

 

ϫϡȳ Ӑ в ᴯ ȴ 
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ῶϡԝҏϠ в ֢Ṇ П Ȳ Єכ ᴩṿӣᾼ ▀ ☼ ד ȴ 

ῶϡȳ Ṇ ȴ 
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2.3 ☼ ד ☼ ὑד έ  

Ἤ Ḋ : LC ϛ ȳ ϛ ȳϡװѬ ȳӧ ȳ1есᴨ ȳ250

сᴨ ȳ1есⱶ ȳ250сⱶ ȳ (5сȳ1 с)ȴ 

(1)100%ϡװѬᵶ0.1%ӧ ( Ӫ иέȲnano pump (A)): ṿӣⱶ ứ 250сᾼ

ϡװѬȲṳ Ϥ 250сᴨ ȴԛṿӣ Ғ 250 сӧ Ȳᵛᶙכ 100%ϡװ

Ѭᵶ0.1%ӧ П ȴ 

(2)2%ϛ ᵶ0.1%ӧ (ЊиІ ҅ иέȲmicro pump (A)): ṿӣⱶ ứ 980

сᾼϡװѬȲứṿӣ5 с Ғ20сϛ ȴ ֻᾼ2%ϛ Ϥ1есᴨ

Ȳԛṿӣ Ғ1 сӧ Ȳᵛᶙ2%כϛ ᵶ0.1%ӧ П ȴ 

(3)80%ϛ ᵶ0.1%ӧ ( Ӫ иέȲnano pump (B)): 250сⱶ вҒϤ200

сᾼ ϛ ȲѿϡװѬứ ᴟ250сẘ⇔ȴ ֻᾼ80%ϛ Ϥ250сᴨ

Ȳԛṿӣ Ғ250сӧ Ȳᵛᶙ80%כϛ ᵶ0.1%ӧ П ȴ 

(4)100%ϛ ᵶ0.1%ӧ  (ЊиІ ҅ иέȲmicro pump (B)): ṿӣⱶ ứ 1000

сᾼϛ Ȳṳ Ϥ 1есᴨ Ȳԛṿӣ Ғ 1 сӧ Ȳᵛᶙכ 100%ϛ

ᵶ0.1%ӧ П ȴ 

(5) ֻᾼ ѿ⅔Ѐ Ҕ Ѐ∟ȲὍ ὑ ᾌ 10и ѿҟ

ᾚȴ 

(6) ẞ έ Пד ϱȲ ӰЛҠ ҏὑѬ ȴ 

(7) Loading pump Ẓ Ȳὑ ứЮ ┬purgeȲ ѿ☼ 2 ml/min

вᾼ Ȳ Ԛги Ȳ ḇ∟ ȴ 

(8)ӂ ▀ ᶧ:Ԓѿ95%☼ ☼Bȳ50%ד BȲד ∟ԛ5%☼ BȲḕד М

▀ ϩȲẔ ϩᾌ Њὑ5%ȲᵛҠ ⇔ ▀ᾼӂ ȴ 
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3.ὢ ӭЮ Ѡᾎ ứ 

3.1 с☼ Ѡᾎ-иІ ứ 

Ӑ ⅍∂ӴᾼиІ ứП έѠᾎֽῶϮȲ ד έ в с Ṇ ṼѠᾎ ứП

ѩᵮậ☼ Ȳԛѿḕиד 400 сᾼ☼ ӐḤ ᴟ ᴩиІ ứ(

ứֽῶҳ)ȴ 

 

ῶϮȳиІ ứ ӭП έ Ԉȴ 

ῶҳȳиІ ứ ӭП Ԉȴ 
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3.2 с☼ Ѡᾎ-ЊиІ ҅ иέ 

Ӑ ⅍∂ӴᾼЊиІ ҅ ứП έѠᾎֽῶХȲ ד έ в с Ṇ ṼѠ

ᾎ ứП ѩᵮậ☼ Ȳԛѿḕиד 300сᾼ☼ Ӑὑ ▀ ᴩ έȲ ∟ Ḥ ᾬ

ᴟ ᴩиέ( ứֽῶг)ȴ 

 

ῶХȳЊиІ ҅ иέ ӭП έ Ԉȴ 

ῶгȳЊиІ ҅ иέ ӭП Ԉȴ 
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3.3Ồс☼ Ѡᾎ- Ӫ иέ 

Ӑ ⅍∂Ӵᾼ Ӫ ứП έѠᾎֽ ϫϮȲ ד έ виᵑצỒс Ṇ

с Ṇ ṼѠᾎ ứП ѩᵮậ☼ ☼ȲԛṼד Ӑὑ ▀ ᴩ έȲ ∟ Ḥ ᾬ

ᴟ ᴩиέ( ứֽῶϝ)ȴ 

ϫϮȳ Ӫ иέ ӭП έ Ԉ ϫ֣ ứȴ 

ῶϝȳ Ӫ иέ ӭП Ԉȴ 
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4 ү ᵂ Ю  

4.1 Tune Ю ( ạ ) 

(1)Ю  

(2) Tune file 
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4.2 Xcalibur Ю ( ạ έ )  

(1)Ю  

(2)ạ έ ПЮ  
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(3)ạᴞ Ṇ ПЮ ȴ 
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4.3 ∂Ӵ иέѠᾎ 

(1) xcaliburȲ Instrument setupȴ 

(2) ϤϚ иέ ᵛ ᾼ ∟Ȳ ҢϯṔNextȴ 

(3) Ϥṿӣᾼ☼ ד ֤ ∟Ȳ ҢϯṔNextȴ 
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(4) Ϥ ȳ☼ ד ⇔ц☼ ∟Ȳ ҢϯṔNextȴ 

 

(5) ᴞ ậ Ṇ ᾼ ЛḆ Ȳ╝᾿ ҢϯṔNextȴ 
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(6) ậ ѠᾎȲ ѠᾎⱢulPickUpȲѿϮὙᾙהѠᾎᶈậ Ӑȴ Ὑ:ὑR3ᴯ Ὅ

transfer solvent (2%ACN+0.1%FA)Ȳᴞ Ṇ Ԓᵮậtransfer solventȲԛᴟ

Ӑ ᵮậ ӐȲԛᵮậtransfer solventȲѿϮὙᾙהѠᾎȲ Ӑ Ϥ έṆ ȴ

ứᶙכ∟Ȳ ҢϯṔNextȴ  

 

(7) Ӑ ᾼ ⇔ȴ 
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(8) ứ ▀ ⇔ȴ 

 

(9) г֣ ạ ứȴ 
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(10) έѠᾎ ứᶙכȲ finishȴ 

 

(11) ứ ѠᾎȲṼѠᾎ╚ ֥ ᾼtune methodȲὑexperiments╚ ה

ṳ ẒϯȲὑҢ ứד ȴ 

 

 



 

33 

 

Ȳ∟ה (12) ὑҢ ȳӔ циέה ȴ 

 

(13) ᶙכ ứ∟ ҿϱṔfile>saveȲᵛҠ Ѡᾎ ὑ׀ ᾼ ᶈМȴ 
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4.4 έ☼ ד (Purge) 

(1) ☼ ȲꞋṿӣLCד ἨḆ ᾼ ⇔Пצ ϡװѬ Ȳ Ѐṿӣ

∟Ȳṿӣ ᾌ 20и ѿҟ ᾚȴ 

(2) ẞ έ Пד ϱȲ ӰЛҠ ҏὑѬ ȴ 

(3) Loading pump Ẓ Ȳὑ ứЮ ┬purgeȲ ѿ☼ 2 ml/min

вᾼ Ȳ Ԛги Ȳ ḇ∟ ȴ 

 

Ḕױ(3-1)  Ɫ Ӫ иέ ᵂȴ nano pump ϱẒ ֣ҿ ẞԓ Ȳṳὑ ϱ ϱ

ȴὑ ứ Bothblocks∟┬ purgeȲ ѿ ☼ вᾼ Ȳ

Ԛ30и Ȳ ḇ∟ ȴ 
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Ḕױ (3-2) Ɫ Ӫ иέ ᵂȴ nano pump ᾼ (nano viper) micro viperȲὑכ

ứ Flowmeter∟┬purgeȲ вᾼ Ȳ Ԛ30и Ȳ ḇ∟

֫ȴ 

 

(4)ӂ ▀ ᶧ:Ԓѿ95%☼ ☼Bȳ50%ד BȲד ∟ԛ5%☼ BȲḕד М

▀ ϩȲẔ ϩᾌ Њὑ5%ȲᵛҠ ⇔ ▀ᾼӂ ȴ 
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4.5∂Ӵϱ  

(1) xcaliburȲ sequence setupȴ 

 

 

 

 

 

 

 

 

 

 

 


























