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Performance Liquid Chromatography Mass Spectrometer : LCMS) Wiua3asilodmduiiasievin
vilanazdiunas lagldudnnislasuniunawiluuvveanainisldniuiugs niaudnsia
wuaaalasiines (Mass Spectrometer) ¥fia Sinele Quadrupole MuanuazwUiuiuarsiagles
voamanduiim lullagduiosuijdfinisnans 1-403 1p15 1 fiededlasuninnswaiinvesman
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snuiuwstiguiaveslaueelafiediliaar dvsaudutuuiniu
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4. UUUUTIENS YSeAMENBUZIaNIE
HueSesdlodmsuimseimaiauasUSunaans Taeldwannisiasunlnnsmiuuy
Yoamal Usenaumesienisiaiosiessealus
W5 1 Lﬂ%qiﬂ'amiwa‘zﬂvdfaﬁmaama’msxﬁw%quaw%’awﬂmmi‘mﬁmLmeUﬂImﬁma%
wazlalen13isd $1uau 1 1h3eq
9187157 2 Lﬂ‘%’laﬂmmimm'lwsuﬁﬂﬁuaamaaﬂa::%w%qusw%’awqmmmﬂi’mﬂﬁmlﬂiamaﬁmél,l,azqm
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M5 1 Lﬂ‘%gaqimmiwns’]wsaﬁwuaamami:{ﬁw%ﬂwwajaw%)ammmﬂﬁwﬁmmaaLﬂﬂimz‘jma%
wazlaleneniisd $1uau 1 wdes fswasdondail
1.1 szuuduipdeuasazvany (Pump)

1.1.1 Musesugegnldfia 60MPa #idnsnsluadaud 0.001 f 2,500 fiedanssounT
v30find uaz 30MPa Midasnislvanus 2,501 ft 5.000 Sadansdountt vie
Anin viulaesyuugnaug (Dual plunger)

1.1.2 Wussuunaudvihazatsnioldninudus (Low pressure gradient system)
lasarugumsida Unves Solenoid vale lunswanansazarglugnsndausngg
uagyh Gradient THfauuy Line wax Multistage

1.1.3 §lnun High frequent (HEM) iioufiuUszAnsnnaes Gradient, Retention
time, Reproducibility Wwaz Sensitivity

114 @w1samuaudnsnisivia 0.001 §9 5.000 daddnsdowdl vsamnii

1.1.5 dA1A1ugneaevesnsinisiua (Flow rate accuracy) Aanaialuifiu +1
Wasua 3o +2.0 lulasdns Tutiedmsinislva 0.010 s 2,500 Hadansse
UM U3DFANI

1.1.6 fiAranuusiugwasdnsinisiva (Flow rate precision) aaaiadoulsiifiu SD
0.02 W w38 RSD 0.075 Wasliud wseRnin

1.1.7 Siszuunsindeun1svestly (Leak sensor)

1.2 sruuninweIann e (Degassing)

1.2.1 awnsosesivarsazarslunisnmdnviesanniale eg1ation 6 ves law 4 v
dmiuansazaIwaIn Pump uay 2 Yadmiuansarasan Auto sampler
viseilnunduiiiieuia wiamni

1.2.2 anansauivansinislvalaie 3 daddnsneuil vdefini

1.2.3 frmgues Chamber liltiosndn 480 lulasans sie 1 flow path

1.3 s¥uudnansmeg 1 auuudalul@ (Auto sampler)
1.3.1 Wuelesussauazdnansietiadaedinilnos et sy noudedudaas

fadauarduTTIMaaaldansiaegng

1.3.2 fszuunmsiamiatiauuy Loop Injection 3 33 Aa Cut Injection, All volume,

injection was Full loop Injection
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1.3.3 @111303035UAUAUYeEAaNS (Withstand pressure) legsila 60MPa w3e
AN

1.3.4 druussyiiedeamniaussiuinvun 1.5 Taddns ldlidesndt 120 van
YIBUINNT

1.3.5 fienmsuuiouvesansiotng (Carry over) liifiu 0.004 Wasidius

1.3.6 fis¥uu Door lock uavszuuaTIadaunissvesiy (Leak sensor)

1.4 szuumuauumaiivaradutl (Column oven)

141 lszuumuaugun)iuuy Heating/Cooling block $aufUsEUY Air
circulation |

1.4.2 mmim?\gqﬁ'nmzmuQuqmmileﬂuﬂhmxum 5 parealdiea 03 80 0An
wailea viafnd uarUuaumgll Idedaies atias 1 swmwadoa

1.4.3 dieemusiud (Precision) lunsmuauanmgilihiu 0.2 ssmwaidea

1.4.4 @nsaussIreamivIIe 30 wuRwns lnedwtey 3 Asdul wiounnd

1.4.5 d5vuv Solvent leak sensor kay Gas sensor

1.5 yansnninviauuaaalasimos (MS)

1.5.1 annsadeusauasvinusiuiuiuniedasulnnswiluuusesnaniols
Awdugs fidundndasitveroatls

1.5.2 @unsodinsennalug i (Mass range) Tlaltioandt 20 &4 1,000 m/z viiefnia

1.5.3 A1 Mass resolution 0.7Da vi3eRnin

1.5.4 fenenugniedtun1snsiain (Mass axis accuracy) lifiu +0.30a vedniy

1.5.5 1 lon source Wuwdln Electrospray ionization (ESI)

1.5.6 annaovandsiauuy Scan mode uae Selected ion monitoring (SIM)

1.5.7 awnsaden lon polar character lﬁﬂv/ﬂLLUU Positive tiag Negative ion

1.5.8 fnrublunsanaiienzidiedn Reserpine Usina 5 lan3y wiedndn dos

1 Signal to noise (S/N) ratio 3NN WsawinAu 100 wamnIn

1.5.9 ilszuumivauagainie

1.5.10 i Sensor a3 ¥aeldnuas ion source Wilasln Voltage waz Heater SR
WA

1.5.11 annsnwdeuyansedlessu (on filten 16i1e Tnelidosendeiifonny
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1.6 YATI9INATUUY UV detector %iin Diode array
1.6.1 fnan1sinA1sewdng 190 69 900 wilumasnieninend waziis1uiu Diode
liiteendn 1,024 bit PDA 3efini
1.6.2 awnsaivunal Slit type 1o 1 uiluumns waz/v3e 4 wiluwns wSamnn
1.6.3 fiendygy10usunau (Baseline noise) lallfiu 0.7 x 10°AU wSefna
1.6.4 fidAnugndes veamsidenamieninduliiiv +1 wiluuns wisfni
1.6.5 faundoauuanidugiu Onft) liiu 0.9 x 10 AU dedalus wdedin
1.7 syuumuAu uazuszanana (Control and Data processor)
1.7.1 mmiaé"awuwuuﬁiﬂmﬂwﬂauﬁ?ma%uazﬁaLﬂ%‘aaﬁaﬁaqﬂmaﬂmmadﬁ
1.7.2 szuumeufinmes (Personal computer) amsnldausanfulusunsuaugy
SYUUMSYINIUTBUASEY HPLC w%auﬁa%’uﬁ’mmm Juiindygya Uszunana
WAZTIBIUNR
1.8 gunsnfusznauduy
1.8.1 gansufinasdmivamuauiasUsyanana 1y dwiheUszanananans (CPU)
Wuwile Core i7 wiafnd Ssxvuufiiinas Windows10 fidvavsgneiasmiy
nguane dvileanudimanauglitesnit 86B Swiiufiudisesuuianiy
litiosndn 178 ansneuuazdufindoyawuy DVD-RW Drive flaenmuwin
Tusnda 20 i § Key Board wazll Mouse
1.8.2 iwdosfiuvinasin Laser printer 917U 1 1A304
1.8.3 g1infauwuunnm (External hard disk) TUINALY 2TB 91U 1 U
1.8.4 wanldarsazaie Mobile phase a813ta8 4 179
1.85 sldasaraisfine Waste wuaa 2 das athatios 2 vIn
1.8.6 Mnldasmegsdununn 1.5 Jaddns wien septum 37U 500 vI0
187 w3nsinwiussdulriihuuia 3kVA niovwnilioamadmiunisldnme
iwasilo agatfey 1 1At
1.88 fafranomiofwlulnsiay WaEAI187 (Nitrogen tank with regulator)
I 2 90 wSaufndaszuy
1.8.9 Analytical colurnn W3eau Guard column 8g14way 1 90 (AuauTRifguiia

BN Aminex HPX-87H column wuTn 7.8x300 fiadlung wiefnia) 7

.
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1.8.10 figansae mobile phase wuunia wiou Yugaynie etedes 1 yn wazd
N5¥A1NT0Y BlA Nylon 0.2 luasou agetiey 1 nang

i

1.8.11 Wegdmiunayainiasienioud®d S1uiu 1 yn

057 2 m‘%'aaimmiwnmmﬁﬂmmma':ruS::?m%mwqu%’awqmmwi’mﬁmlmiamm%l,ié LAz
nvviaviasianfivduand S1uou 1 1nTes dnwaunduadsd
21 szuuiuindeuaisazany (Pump)
2.1.1 luswiugeanlddie 40MPa igmsnisinakeus 0.001 fiv 5.000 faddnsAeund
v3ofni1 waz 20MPa fisasinsluadeud 5.001 1 9.999 faddnsdoud wie

Ana1 vhaulagszuugnaug (Dual plunger)

2.1.2 Wuszuumandniharargneldnausiusi (Low pressure gradient system)
lngnuRun1siln-TUaes Solenoid vale Tunswavansazaneludnsidusiieg
wazvi Gradient IEMauuy Line uas Multistage

2.1.3 fluun High frequent (HFM) taifinyssadngamass Gradient, Retention
time, Reproducibility uae Sensitivity

2.1.4 #unsamuausnsnisivalugig 0.001 81 9.000 faddnsdeundl nioAnin

2.1.5 dA1A2119NnH 09984851115 11a (Flow rate accuracy) Aawanala iy
+1 Wesidud wde +2.0 lulasdns Tutednsnislua 0.010 81 5.000 Taddns
AU

2.1.6 Hszuunsivasuauiivaty (Leak senser)

2.2 s¥uumInNe981n1a (Degassing)

2.2.1 annnsasesivarsazarglunisndanesennialiediedes 6 9o1 Iy 4 Yaq
dmivasarau9In Pump way 2 Yesdmiuaisaraisain Auto sampler
videilnunduifiouiiinn

2.2.2 unsaUiudnsinisivalate 3 Saddnsdeund nionnd

2.2.3 {imMuRwa3 Chamber 480 lulasansso 1 flow path WieAnIn

2.3 sEuudnansmieg uuudalul@ (Auto sampler)

23.1 \uieSesussquardnmsiotadiredinilnssieiossneudnedudags
MeptanazduIITIvasaldansfegia

2.3.2 fiszuunisindiegnauuy Loop Injection 3 38 e Cut Injection, All volume

o

injection waz Full loop Injection
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2.3.3 @130309TUANLAUYRIRAANS LRGN 60MPa TaRNIY
2.3.4 dUUIIM0E1EMNTIUTIININYUIa 1.5 faddns Iaaslddania 120
FBEN nIBUINNTT
2.3.5 {5¥UU Door lock Wwaz Leak sensor
2.4 szuumuANgaivasredul (Column oven)
24.1 1¥szuumrvAngungiiuuy Heating/Cooling block 21U s3UY Air
circulation
242 amwsarﬁu’qmuazmu@mqmmﬁlmwwﬁum 5 93ALwaLdYd 09 80 99A7
waidua viefind1 uazuSugumgl Idedhaties aStes 1 swnwadya
2.4.3 @NS0UTIYRDANIULNG 30 wuRng leotatoy 3 el
2.4.4 53Uy Solvent leak sensor Wag Gas sensor
2.5 YRTIVINAISWUY UV detector ¥ila Diode Array
2.5.1 f¥en5ind1 sering 190 fa 900 wiluwasuIeninendt uazdisiuru Diode
Liiffesndn 1,024 bit PDA w3efni
2.5.2 @nsanmune Slit type 1o 1 wiluluns waz//v3e ¢ urluuns Wsemni
2.5.3 dAdyaousunau (Baseline noise) Tlifiu 0.5 x 10°AU wiofndn
2.5.4 Tinanugndes vesmsidenaiuenaauliiiu +1 uiluwes wisdndy
2.5.5 fereuoauuainidugiu Onf) laiiiu 04 x 10° AU detalus vedind
2.5.6 §1A1 Response 0.01, 0.02, 0.05, 0.1, 0.5, 1, way 2 Ju#t Wuagaiay
2.6 YoavinvinImanindumnd
26.1 wmsia 183 1.75 RU vi3entenin

O

AdyeyusUNIU (Noise) Talifiu 2.5 x 107 RIU #5afni

it}

2.6.2

263 Teenudonvumndugiu Onif) lWhfu 20 x 107 RIU detli visdindn

26.4 fsgamgildlugas 30 s 50 aswneadoa vienivniy waslamavihgumgiila
2.7 sxuumiuAy wazdssniana (Control and data processor)

g1 mmm%’mmzwﬁiﬂaLmﬁmauﬁama%uasrﬁ}’m,ﬂ%‘aaﬁaﬁaqﬂmtﬁﬂizna‘u'Lé’f

2.7.2 syuumpaimes (Personal computer) anmsnldausauiulysunsuaugy

TFUUMTYNUYDUATEY HPLC wiauviadudyn i Juiindyau Uszanana
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2.8 gunsnlusEnaudLY
2.8.1 gomeuiumeidwmIumuaNLarUszuana 1 yn Swiheusvanananans (CPU)

e

Wuwiln Core i7 w3ofindn Hszuuufiainig windows10 dvandgndaamy
ngwane dmhoanudmanauglidesndt 868 Swiiuifudisasuunaniny
lidoundn 178 aunsnguuazdufindeyauuy DVD-RW Drive flnenmawuin
laihindn 20 i 1 Key Board wawdl Mouse

2.8.2 \wiasfurinaviln Laser printer $117U 1 1A384

2.8.3 grdnRauuunnw (External hard disk) VUAAUY 218 31U 1 6u

2.8.4 vnldansazaiy Mobile phase 8g131e8 4 7799

2.8.5 vmldarsazansfifia (Waste) vuie 2 ans adetios 2 90

2.8.6 Maldasmetd@uuin 1.5 Taddns wiou septum $1u3u 500 990

2
& o

2.8.7 Analytical column wsau Guard column (@ mSuaudasizviiiaa Wguwi
wila Aminossilica based columns U9 4.6x250 Tadwns 31U 1 YR oy
Column C18 wu1m 4.6x250 dafiluns 31U 1 yn)
2.8.8 w3afnvusaiulniiauie 3kvA M%wmmﬁLﬁﬂ&waﬁﬁw%mﬂ%mum
w3naflo adhation 1 w3es
2.8.9 Tizdmiunaadoafiondoning s1umm 1 a
51680157 3 WSesAinTerians uonuazfivans Tagldvanmslesinsnsfsinveanar aeldai
fuge $u 1 1w3ee Sneanbunddl
3.1 Li‘]um%aﬁaaﬂm%’uLwﬂaﬁlﬁu%qméﬁ?E}Mﬂﬁﬂimuﬂmniﬁww au1sauen
@rsusznoudedouldodienings fuonisldinansil (Stationary phase) uazina
\ABuT (Mobile phase) uazaursaldaululuuakassuy Recycling HPLC wag
HPLC waz MPLC 1§
3.1 §luun Recycle fifin1saugrveearsiiosne Wedaelinisuonaiss
UseAvEnmasiy uasanmsiimsazaosuianinaeeadoiiiaiy
3.1.2 un Low pressure gradient @u1salyniu LWam'ﬁ'auﬁlﬁaﬂ’Nﬁaa 2 4in
warldiomilafissuy Normal phase was Reverse phase

3.2 fissuuAIvANNSIIY LasuannaiishiaIe

3.3 dlssuumuaumaiaudisereuiinmes wasdnusslusunsunouiinesly.-
L s

[
=

3.4 eiumuaunaiauvearad (Pump) oastdunfadl
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3.4.1 Wuduwiia Side motor double plunger
3.4.2 awnsedesilua (Flow rate) 1olumae 0.1 &4 80 Saddnssound wienn
3.4.3 HAANLLNET (Accuracy) =2 Wasidud wsefindd
3.4.4 fseusulunisldaugeaalitiu 30MPa idnsnisiua 0.1 8 50 Saddns
sow? uargeanliifiu 20MPa Adnsnslva 50.1 v 80 Haddnssound wie
AN
3.5 yanmAnmsiegn dyndeans odrades 2 wuu Aeuuum@nasUSuinion was
WUUMIAAFTTUTMN
36 TA309M5I970@3 (Detector) yilngd (UV detector) T1uazidun Fail
- awnsadeseildlugaeanuemadu 200 89 400 uluwns Wiedni
- @unsndenesenld 3 Anuemedu wioRni
- funasiuliauaseia D, Lamp
3.7 gafiudiuessiiuen (Fraction collector) S1audundall
3.7.1 viwihilfvansazanefiusnoonunanneedutiuuusalusia
3.7.2 awnsaldeusiuiuvasawmlavansvuin
3.7.3 @mnsnsessunisinumagaldagiaion 20 wass wieunnig
38 a@nnsaldnufureduilaainvateeiin Wesesuruiiiianuvainvats awen
asiadl wazinnvnsdianw wuldsiiv edrsdeeansaldfumeduy HPLC column,
Flash chromatography column waz Glass column (usu
3.9 @nnsauenansuiavisluraeUiinm 10 fedndu fv 10 ndu wiednin
3.10 gunsaliUsEneU LY
3.10.1 yanaumosdmivalvauuarUssuana 1 ya InitgUssunananans
(CPU) Wil Core i7 n30fnin SszuuUfuRnig Windows10 fifvans
gnAasmmngyie dvheanudmdnauglitdeandn 868 Twheiudises
wnauglitdesnit 178 ansaguwazduiindoyauuy DVD-RW Drive i
sonwnualishngy 20 @ 7 Key Board uaxdl Mouse
3.10.2 W3esunkavia Laser printer $717% 1 1304
3.10.3 19nfaLUUnnwT (External hard disk) WWINANLY 1TB MU 1 U

3.10.4 Silica based columns @uruaudnatslianng 20 Sadins S

-
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3.10.5 inseeinwussfuluilivuin 2kva wisvuediisanadmiunisldauga
\w50dile agatiay 1 1A309

3.10.6 Wizdmiunaedesdie $1umu 1 4n waziind S 2 4

Woulvdug LAy

L,

l
fgilouaz/v3alwdusznoumslinundesile atunnlneuazansdings sdreliossions

ay 2 4

- wnspsilaanunsaldlsiuluih 220 Taad 50 18504 wSellgunsaiuszneurinliaunsaldauiu

syuuliihweamiisanuiflogldiluegnei

. AnnuaTesiorunseisansoldauldiduediad aaw/ousumsliauuaznisguatigesne

A4 & ! % & w 4 A 2 ] o a @
iwsosiloaundldnuniegouainiefionslinuldedaivszaninm amnenuszozian

- YY)
NZELNEWA L)

1 o

. Suuseiununmedatey 2 9 winnIeInsegUnIaliiatndes 415a Heniearnnsldau

q

auUnd azdorLiiuntsden wily wiewdsulwily aueSesanansoldrunuing Tnsllda

UaA"
U

- IRINARAUATEWAIUIEN Y azdpsdstanaradamios ndeavinsuhssinundedeaty

(Preventive maintenance) egnadsslas 1 ase Wuszezinan 5 U

. NMIAAGIATEY HPLC nismiuasualnvedmsd aslasiminsanlsaaumnsedmnsilesunis

DUTHALTINUTUIDT UsznaunIAnfiaaATad MaIaninfaasoandustme sededetnen
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e
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- nsalagesillywivemadliaudidgumanaiiavslussernainisuse M wasndaminmun

worlIaUseiu mevitndeainunguamiadionuiimhviniews uatliauesiailunsdl

Aldwulywivselideadasuasinanisldeu

5. $28LLIaIAIUNTS

6. JLyYLIANAINDUY

nmelu 120 u

serpsindweinwly 120 Fu Yuantuiaswiludygde
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7. 293ulunsvam

8,000,000 U (WUPAUU D)

8. NUTINISARINTN

T9neausisian

9. anufinndelfovesutayaiiuiuuasdstoiausLuy 9190 YIoUANIAINLARALIIY

u

ANZRAAIMNTIUNYAT UM Inenaolfiosinl 155 vy 2 awiiier o.dee 2.uTeqlnd

50100 5@ 053 948209
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