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YBULIAYDNU (Term of Reference: TOR)
InIasuenasfemaiialasinlnnsnluazinsisialauuulssavinings
(LC-MS/MS uag GC-MS/MS)wFangunsal 1uu 1 ¥a

Lauduin

quiideitaifisdnenmiuesuasmanensdemaluladuadulasniou satunuide
neulandmmgnamnssuesuarnsinuns Tnsthuasulasmseualdlunisairauinnssnie
afnnuduuddiunvszanmiddesusmsuaznisinensvesysemalilidnanwdsuiiisedy
wwnd Wunsadadefusiniyergeiiaiisasndandyd wazinsamusesendumelulad
wazuinnssunauide gesdugnamnssu uazdulumsdauaiunisadanaziauiidiaunia
enmanivestsameliiain wihle uagldusslovduadulasasouldognaiiuszdninmgegn

Audites damieseansnansimeomadalasuninnswiluaziinssinanuulssaniaings
(LCMS/MS uaz GC-MS/MS) wieugunsal S 1 g tieitudunilweandesiieingimansii
afuayunisliuasdulasaseuiteliivinmsisensulandunningmainnssu Fanisadreuianssu
pWNsuazMIINEATIY Fesandedayaiiiinvesmsesduszneuiiauls ielimseenuuuuinnssa
Iegragniasnazdniou Fanisidrdeteyavesansiduil Feserdanisinseiuenarsfoimaiea
Tasutnnsmifluazdinsigvinauuuyssninings fanunsausnansismasmsiuldlussiudeendi
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0.0008 m/z Yilvinansiasesignaios wiug lirquiaseinduasedala uenaintdun1siiasizi

]
=

amsuvvesdsdadunalulaglefind (Omics technology) fawnsodnszsilameiadesiiefs]
UssAvinmgarull falianuddednadutiagtiu msthimedianisusnansdelasnlansmiluay
AnswinawuuUsEaniamgunyszendldlumsfinenidsnaiiuemsuaznisinens Tudiuves
msieszvesussneumaniiluingiuveanios ayulns wioemnsiu awnsavildlunas
wdyy 1wy msdeseilaglilauuy Ful scan Litelildtoyavesanstmuaiifiogluamsuie
fregreiinanla (eniduunnniviuriademsinlunilind), msdnneiidauieudiouseming
2 feg1anIBIINN Lﬁaamnﬁagaﬁi’m‘lﬁw%uLaﬁaumaﬁuﬁssﬁﬂmaqa (molecular fingerprint)
yaeiiegn Jsannsalfifudeyainmusziuamsasuudadluusazanzmunuld, Myl
Tneyjathuluiamzansdrdgpursiiolusiegnaniug iy arsitfigrilumsfunndanivayulnsine,
nsAinwnalnnsasuulasesesdussnaumaaiilassanlusenitenszuiunisnae nMIudsgy
wazmaiuSnwmdnsiue i mqu'iaUwm'univmumswammmiwamwnuwLmnmanu“lwma
anmy liAenswasuwasdaeiivesaslata Sedwasonuamemnsiavnadiued nenw
uaznsgensuvesuilae wazansafnwiagiu iy ayulwsiiugnluiuiisnedu Hnfimsadsans
pangVsneiinmuansafuetals ﬁwlﬁlﬁ%’agaﬁﬂﬁzﬂumiﬁﬁlﬂLﬂuﬁﬁi'mlumsﬁ’mmms
wnzUgniiielildndnnaayulnsiifasdenuaminiign wazdsldidudoyalunissuunaniy
nzizaasivayulnssoandnvusnagimansvesiosiitug e Hudu uenani
gy madaiaseid deldidunosdioddglunisdnviunlulaind (metabolomics) vesd
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JuUszmue M afamiif (Functional  Foods)  w3egUaslsasing q lagldfinnia/dnwinig
A Q. et q! ¥ ;4 d” o @ d‘ = L
Wasuulasesssiummluady fedeyaildasiduiuguddqieldlunisfnuesnuuuuasian
a w vy & wa o v o v v v  a
windneilviisaniRldmihiuazannwesainunnudensvesuesuuins

2. Inquszaen
iedamiedesiioinenmans datiuayunsliuinsuadlasmseuitermidoneulandun
megaavnssLesLarMsinyAsiteliteyammAdersudnlunniin sulszneulude
578137 1 1389 Liquid Chromatography Tandem Mass Spectrometer (LC-MS/MS)
$1uau 1 90 welflumsszyarsvidenanisalansitlinauriaandeuld
578M37 2 30 Gas Chromatograph Mass Spectrometer (GC-MS/MS) 313U 1 99

3. AuaNURAvaIRLaUaIIAY

1) ¢ £ & v = @ o Y o '

3.1 gusyasrnzigupsnwealugliondwuewagiuseninsiamgesnanan
v ¢ M V& wal | v o a4 v v v

3.2 gﬂssmmzmuasﬁmmaﬂuLﬂqugnisqma‘li‘luunﬁiiwa‘uaQmmu‘uaqmqswmﬂmslﬂLm
o s Iy o ' Ve v Y g Vaa = v
VBUTBWAD *wsaluLﬂqu‘lmiuwa‘ummsm‘lwumqﬂﬂaw%qﬂﬂaauLﬂuqmmummmﬁau
YDINNTIVNNT
Y 3 ) ' Yy ' v @ W a @

3.3 QﬂssmﬂwtauaiﬁmmaﬂuLﬂuquwaﬂi:f[a‘uﬁi'smunuQﬂssmﬁﬁmauammiwau U
Usemadsenia M%ﬂlu'L’flup:{ﬂssﬁwmié'uLfJumsﬁ'mmwnﬁmiq%’usﬁmaEJ'NLﬂuﬁsiu Tunns
Useninsiadansatl

3.4 wﬂsvmﬂfovLaua'ﬁmmmluLchTlmULaﬂawﬁmaﬂmuﬂunu mmqﬂgl,aﬁluﬂamuma‘lwa
VuwsiSgunavresUszadaziauasna "I,ﬂumm“lwaavawﬁuavmmﬂunuwumuu

35 QﬂssmﬂfuuLauaimmaa'«mmmsNLUiaumeruQmauum*nLauaﬂuqmauumnmuﬁa
Usznaun1siansan

a ' a @ Y aa a o ) o Vo dad ' o v
3.6 NSVOMEUWNKARS R AURI A TANSvaLTs ULV iwaldenldTanniiveunnsinaainiiseyll

K]

luwuuguviesgasiBentsznauuuuld Tundnnisauamfleuwimiedndn uasiisien
whiuvSegeningiaue saazveifieuwinlg lunsdllansdiviuasdossiiuns duielud &
seylumensdn “vieanmifisuwin® “viewfiuirin”

3.7 fUszasdaziauesiadesinunsinidendiinuautidesiulunisindevesantun

3.8 JuszasAazianesnwosmedeulussuudidnvselind (e-Government Procurement : e-
GP) °umniuﬂ'mﬁna'Nﬁﬁ‘ulszjﬁqué%’aylaﬁ'm%a%'ﬂa’mn"m%'g www.gprocurement.go.th

3.9 JussasAvzianaadesioglugunduglivansinysieiu sede vdeuanstnydsesu
edglignsiesasudauluanseddy
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4. WUUFUTIBNINIDAUANBUTIANIZ

5183 1 18389 Liquid Chromatography Tandem Mass Spectrometer (LC-MS/MS) 37Uy
1 4a UpauanvAnssialuil

AudNYuzialy
insedlasinlynsmivdaveanaiussaviamgs Wusnuasmudnamswanlagldvosivan
Wusmneldanudugmdemadadiinsevinialinans (Mass spectrometer) wuuawazBengs
(High Resolution Accurate Mass) @etaelwanunsadnsiziensdusila Unknown ldognad
Uszdndnm laganunsasesiunsdnyideansdaluiana Hlunsinmunisidguuuasesans
Frluanauuuesnsin (Metabolomics) Msitaszinaudfamiziiveasdaluana (Metabolite
identification and ~characterization) n1sRTIVIRlUBIRMAINKAZIBIYTIMYBIANSTILENA
(Qualitative and quantitative analysis of metabolites) Lag35893UN5I98M19A U Proteomics Tu
awAnAld aansamuANNIIYhOukazYsTnarameTUsIASINUsTUUABLRIMDS
yainesiioUsznaudsdiuring q feil
1. in3puuaaalnsfines (Mass Spectrometer) i@ High Resolution  Mass
spectrometer 91U 1 YA
2. w3sauenansiemaialasuninnsmsiinveanaiuszansnwganuy 2-Dimension
17U 1 Y0
3. gamuAuuazUsTaInana dwmiuinTeaunaaalnsiives (Mass Spectrometer) ¥iin
High Resolution Mass spectrometer wagiA3nauenanssewmaialasuivinsweia
YouvaIUsEaANEAIWGILUY 2-Dimension
4. gagunsainenarsmemaiialasunlnnsweiavesnainisviinnudugs niouds
n37930iln Diode Array Detector Wag Refractive Index Detector §1u7u 1 4@
5. gunsalsznay

AuEnvUHEaWIZTvazBsasalull

1). n3uuaaUAvsimed (Mass Spectrometer) 41ia High Resolution Mass Spectrometer

$1uau 1 9n SgasiBendasieluil

1.1) 1Juedes Mass Spectrometer #ifiduiiasizsiuna (Mass Analyzer) annsauenuiald
adhsiilszAnsnmgeiinnuasiBealunisuening (Resolution) gegabitdesndn 275,000
FWHM # m/z 200

1.2)  gansadauialagean 6,000 m/z Wisannni

1.3)  fimnusilunsaunugegabitdesndt 12 Hz

14)  annsaiadiesedldiuuy MS way MSMS

1.5) fimanugndeslumsiauna (Mass Accuracy) Teendin 3 ppm RMS ield external
calibration wazuaeni1 1 ppm RMS \fleld internal calibration

1.6) a@w150vi1 Autotune 19 uazdl Mass internal reference Lﬁmﬁuﬂ’a’mgn@fmlumi
Aasziua
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1.7)  darulla (sensitivity) Tu SIM Mode fifn Signal-to-noise laitfasndn 100:1 wileldans
UM Buspirone Usunas 30 iiilaniu
1.8)  Usznoumaluuamsinwuu Full Scan, Selected lon Monitoring (SIM), Parallel
Reaction Monitoring (PRM) Wag All-lon-Fragmentation (AIF) 1fustnatioy dwsuvia
nMwswATnunm wesdsnaldiiuetineg visuwuuduiliieuvinvdednin
1.9) fyaduiinlesauviin Atmospheric Pressure lonization (API) Source ﬁqﬁqmauﬁﬁﬁqﬁ'
1.9.1) & Probe dwsunisaineleseunuu Electrospray lonization (ESI)
1.9.2) i1 Probe dwmsunisairelessunuy Atmospheric Pressure Chemical lonization
(APCI)
1.9.3) a@nunsauSusumises Probe ieliliuinalessuiingiedadldogamnsay
1.9.4) annsausuandndlnih uazUSunaiglulasaulumsidalossu
1.9.5) fiszuu Safety interlock Fudaanzugasienszudlnit uile Probe gnisesnain
API Source
1.9.6) awnsansguugility Transfer tube Tégeanlaitosndn 400 °C
1.9.7) aw3009Aa14 lon transfer tube 6 T.ﬂalajﬁawi'wmsﬂmsuuﬁm%’quyzmmﬂ
1.10) WuinIesfiarunsndeidifuinlesenarsdrsmaialasuilnnsiaiinvewnan
UsgdnSamgeuuu 2-Dimension wagiilusunsumuaun1svinniusiui

2). Lﬂ‘%laeu,anmie’i'mmaﬁﬂiﬂim‘lwnsqwﬁﬁmaqma'wszam%qumuu 2-Dimension
S 1 g IneaziBeadadeluil
2.1) szuuiiduduansazans fanaiRdielu
2.1.1) Wussuuiudufumsasanefiuenvihandasy 2 YA LATUARSYAAINTONEN
asazaneldegnaion 3 siiaflunnanaiu vhawldiauuy Isocratic waswuy
Gradient
2.1.2) awnsausumslualealugig 0.05 §a 5.00 fadanssewit wseniranin
2.1.3) @NIANUANNAUGIGALA 15,000 psi wseunn
2.1.4) fANugneiesreenIsHaNaisavaly (Proportioning Accuracy) + 0.5% #30An
2.1.5) fianuwiugiveimskauaisazane (Proportioning Precision) <0.15% SD 3@
fnin
2.1.6) Hanugnaesrasnisiva (Flow Accuracy) + 0.1% w3afinin
2.1.7) fanuwiuglunisiva (Flow Precision) <0.08% RSD wSaanin
2.1.8) Hsvuuiidawesarmaiiannsalanesoinesaluiilusvhazanglamdouiulall
Hounan 4 viie
2.1.9) flruuladluiFmunsdiiannuiauniiintuiuiuasissuunsivaeunss
voetiy (Leak Detection)
2.2)  gmuaugamgiinedind (Column compartment) finaautAnasaluil
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2.2.1) annsemuugamiilugig 5°C fis 110°Cventiendy wasiimmgnsesguugil
(Temperature Accuracy) laifiu + 0.5°C LLasmmmﬁmaqqmwgﬁ (Temperature
Stability)lsitfiu + 0.1°C

2.2.2) 1 Switching Valve %iia 6 90eiaunnnit aunsaldlunisidnanssuniuiiun
nfeg1eshemaiia Online-Solid Phase Extraction (SPE) 1iteAugnies uag
anaunaaedeulunmsatnansiifeamslinnesiandsgns uazmativiala
A1150YN193ATIwYILUY 2-Dimensional Liquid Chromatography 16

2.23) @nnsavssyreaudlalidesndn 3 aedun

23) a3esdnansiegedalusifuianiuaugungli  (Thermostatted Autosampler) i

AnuautARareluT

2.3.1) awnsamunnguugiilaluyis 4°C fis 40°C waniandn

232) aansauiussmansiednslumsdnansidlugag 001 - 100 LlasAnsviening
nuagansausIRIalddsuuaUiuIng 1.8 - 2 fiaddns laegetes 120 wa

233)  fanausiudilun1sin (njection Precision) <0.25% RSD fimsaau3uims 5
lilasns uasdiansmndenounii (Carry Over) Tunsdauuunnnsgiu <0.005%

23.4) annsadeidifuiAesaaUalnsiwes (Mass  Spectrometer) wfia High
Resolution Mass spectrometer fiszyludie 1.1 1# wazmuaumshauaes
\ASewhesTUUMURILAEIY

3). YamrvAuLazUssIIana dwiuirdosuuaaiualnsiines (Mass Spectrometer) wiia High
Resolution Mass spectrometer u,a::m‘%'mLwnmsé"wmaﬁﬂiﬂsm‘[wnmwwﬁmaama':
UseaAndnngauuu 2-Dimension
3.1)  flUsunsureniamesdwiumuaunisieuees ssuudiududuansazas (fszylude
2.1)) §muauaamaiinedu fszylude 2.2)) indesdaansiedednlusifvinmuau
gaumgdl (Mszylude 2.3) uas Mass Spectrometer (fszyludio 1)) wasfuusuduaty
Nnduandeiddnignies
32)  Wsuaswinuneldssuuyfuinisiulad Windows 7 Professional v3efnid
filusunsu Tune  dwuseuiiisuinios Mass  Spectrometer (fisgyludi 1)) dae
ANaTANEUINTFIY
34)  ansossssiudldnunasimuanisdiusunsudhonisteusiald
35  ilsunsunsusssnanadifinuansiedietonsil
3.5.1)  dwiununaudiinaingey Quantitative
35.2) dwdunidianeisetneiiiliu Unknown screening
3.5.3) @U170LaN real time chromatogram Tuaaigyinnisitase
3.5.4) @NINDRNKUUANYAIENITIEIUNALS
355) aunindwamyinsiziiuguiuy Excel 1o
3.5.6) illusunsudmiufinulasead™a small molecule WusUMMIAIU Metabolite

-3

identification
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35.7) Hlusunsudmsudnunalnnisiialaseaselu small molecule

3.5.8) ansavenuuudnvaznsustInanald (study design)

359) dunsavuienalnnsiin fragmentation YesesRIRY wazUBNEY mechanistic
pathways Lagnadnsveens fragmentation 16

3.5.10) Hlusunsulumsuszanamgnsiuanalalagdnlusa

3.5.11) filUsunsy metabolomics et Pathway weenisasanseengnsddyluily

3.5.12) filUsunsu A3vin Semiquantitative/comparative analysis tU38ULABUMS Run
89A19819ANAYIAT LasiUIsulfisunalinsieiseningiiegnlaegistoy 3
anmziuly

3.5.13) flUsunsudaseiiBeanniay PCA, ANOVA, PLSDA viseilifisuwivionniile

3.5.14) a3 Export wamsiaseiliiannsalafulusunsuduldegetiosiiu Text
file, Excel file #58 HDML file

3.5.15) fgruteyalususingg finseunquatsussinneng 4 og1eties iun grudoyady
asngulusiu ansiadiidedngive 81 e1dndnndng, metabolites, natural
products wazanansnaisguteyaiisEnesld

3.5.16) IﬂsLmsumsﬁ’ﬂu,aﬁl,ﬂiwﬁifagaf?wmﬁ‘lﬁ%'uc?T'aLwiam‘T'qLﬂ%"m a71130 update
%38 upgrade version Tuta9sering 3 U laglifianldane

4). yagunsaluenaisitemaiialasanlvunivyiinvesmafeviinanudugs wisudinsaaia
viln Diode Array Detector wag Refractive Index Detector 31uqu 1 Ya U518aziden
Fasteluil
a.1)  spuuilidudumsarans Sauaudidelui

4.2)

4.1.1) aansavuusiugeaalalidesnin 15,000 PSI

4.1.2) WUusruu Quaternary asnsalinaumobile phase leigeaalitosnin 4 vila

4.13) amnsamuasnsnsiva (flow rate) Iékaus 1 bilasanseoundl f9 8.0 fadans
AOUNY 13DNINAD

4.1.4) fiAPugNABIYeInIINiva (Flow Accuracy) lLitiunda £0.1% uagAiAy
wiug1vesdnsnisiva (Flow Precision) litfiund 0.05% w3se Lufiunia 0.01
min SD

4.1.5) A1AUQNABIYBINIHANGIVITazane (Proportion Accuracy) Witiiundn + 0.5%
Full Scalewazarmuuiugrvesniswandivinazae (Proportion Precision) i
\iunan 0.15% SD

4.1.6) fiszuundauiia (Solvent Degassing) dmsusivinazanelalitesnin 4 uiia

417 fszuuladaludilunsaiifaruiaunfiatuiutiuuasiiszuunsivaeunists
waeilyl (Leak Detection)

grrupugamgiinedin fianafdwiolui

4.2.1) aansamurugamngiinadullalugig 5 °C fia 80 °C wsaninin

4.2.2) firnAnugneesgaumail (Temperature accuracy) Witfiu + 5 °C w3efn
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4.4)

4.5)

4.6)

4.7)

4.2.3) annsausiyreduilaegwtios 2 Aadull
4.3) dnReasdnluli dnmuauifnasaluil

43.1) awnsasesiumsvhauiiiiusefugega 15,000 PSI u3eannnii

4.3.2) @303V NIUIN 1.8 - 2.0 Sadans taliteandn 120 v

4.3.3) auwnsaimuegumiiveInInIwiiealalugis 4 °C §s 40 °C wiani1and g
fifnenugneealsiiv + 2 °C videRnd

4.3.4) 1 sample loop wun 25 Talasans Aisesiunisinansiete (Injection Volume
Range) #ausi 0.2-25 lalasans

435) #sample loop wuin 100 lulasdns fisesiunisanaisfaetie (njection
Volume Range) faust 1-100 lailasans

4.3.6) NA1AUNLIUE1II0INSANA1AI0819  (Injection Volume Precision) laiiiu

0.25% RSD 1 5 lulasanswiiedindn uazfien Carry Over lalifiu 0.004%

AnTeiatila Diode Array Detector 91U 1 yaiigaanifetitiogdsil

4.4.1)
4.4.2)
4.4.3)
4.4.0)

4.4.5)

4.4.6)

4.4.7)

4.4.8)
4.4.9)

fivasanudauaaduylin Deuterium %38 Deuterium wag Tungsten
annsaldauldlugiseuemadusaus 190 §a 800 uiluans wiondandn
1N1915896Y9991UU Photodiode liitiosnin 1024 Elements
flaugnieswasmuenndu (Wavelength Accuracy) fawanalaitiu + 1 unly
LR

fiAdyansuniu (Noise) liAu 8 x 10° AU waziiAnisudsuntaves
Foyeyraw (Orifo) laiAu 1 x 10° AU/hour
3if1 Linearity < 3% RSD way Correlation coefficiency > 0.9995 #ianlaiiiiu
1.5AU
fisnsndlumsifudeyagean lusnin 80 Hz
fszuuamatumsivesaisazany
ansoinsnsiaviavesasidlasnsiivaansuvesansuinsgulidu
wdataya (Library) LLﬁa‘:L%EJﬂ‘fJ’E)Qa%UHWL‘U%‘EJ‘ULﬁEJ‘Uﬁuaﬂiﬁ’laﬂﬁﬂﬁami’l%‘ﬂﬁﬂﬂ
dnsawSeudisuldnnaansuianm

MnsIainviin Refractive Index detector §7u3u 1 4 TnaauiRagatousall

4.5.1) aw3aInYIenNIsERLATRILEY (Index) vasdnsazanelutia daus 1 §9 1.75 RIU

A = J
NIVANI

4.5.2) fiandeyayrnisunu (Noise) lsitiu 2.5 nRIU

4.5.3)

firnsasuutasvesdygyies (Onift) lsiAu 0.2 pRIU/hour

I >~
'| wenssuuuviaiueada/Iw

aunsamupuMIMNUTBLAIRIELnasEnlulRdutuduiviazaalas diuniedn

nreniimameluswnsuAIUANNM YOI wazieuldidusgied

59 UMIhNUMUAREIAMNN TaTeRUinnm wassenuratuzukuulnddeyanse

SIBUTINLATDIRUN

Y
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4.8) #lusunsulumsieseinazyszunanadeya lasausanananailulasunlaunsuuas
awnasuisludnuae 2 uay 3 TAld Taeanunsafivannfuanstidulng (file)  ule
wdstioya (Library) wagiSendeyatuaniuieuiiisutuansiosneifineild

4.9) flusunsalumsdieseinazUssinanatoyaiiioadestu System Suitability F9a1ansa
ATINFBUANUANVBUATDITTIAMUNS DU I ITANTIv el 19U ansnTew
Theoretical plate, K prime, Resolution, Tailing factor wag %RSD WHusu

4.10) annsaUszaunanadeyauss Chromatogram  Wawyiauduq lelunanientu Multiple
Tasks)

4.11) awnseadegasiunaigiseiaunsoimusisiedaslidesisloudeyauazidenvie
Vuusieguuuusisnunamuiigiinsssiimunle

4.12) T:UiLm'iaflumﬁLﬂsﬂsﬁuasﬂszmaNa%’agammmﬁﬂﬂﬁmzx‘lLLail%'ﬁULﬂ%imﬁulﬁ aE9
oy 2 licenses

4.13) Tgiussuuduinig Windows 7 wise fni

1.14) fipdesneufiawesdmiuuszinana s1uiu 1 YA WU mouse ey ATUaTA il CPU wila
Intel Core i7 %38fn31 Amireanudinats (RAM) viin DDR3 w3efinin auneg1etios
32 GBmbeifiudieya (Hard Disk) 9din SATA A31157 7200 RPM yu1an11aR3inegnavien
2 TB # DVD-RW Drive laifhndn 16X fiwenimuuu LED & Contrast Ratio wwnelitiosnda
23 i

4.15) fisyuuyURnms Windows 7 Professional 64 bit n3eRniuaziillusunsu Microsoft
Office

4.16) feSesiisninanisiinszininaeesd s 140

4.17) il gadrsealniih UPS vualiitiesndt 6 KVA dauau 1 1a

4.18) i Micro Syringe (saefumsanansaaus 0.2-100 Talasansle) $1uau 2 U

4.19) il HPLC Column w¥au guard column cartridge %ilaudienfiu Srurusteiion 4 4n

4.20) TvINUTIYAIIRENIUIN 2 TadansnioudUaaliandeauay Septum mmu 500 %
W39u Insert vial ﬁ’]‘ViS‘U‘U‘Siﬁ]Z‘I’]ia‘“a']EJWJ’e)EJ'NVI‘lJ'iSJ’IMSUI’JEJ"] $1uau 500 Fu

4.21) ﬁim%TwmmwLﬂ‘smuawmmmamuq‘luma 4 32 1 99

4.22) MFvdmiuneyaneufomes @ssylude 4.14) uasiedesiud (szylude 4.16) wieu
18 S 1 9

4.23) fvema1ainussy mobile phase wun 1000 faddns S1uausgatons ¢ vIn

4.24) figansas mobile phase (glass filtration set) §1uu 1 Yn Usenausiag

—  Glass Funnel 9u1m 300 laaans

—  Glass Fritted Base Support uIMtNAnNIg 47 Jadans
—  Flask au1m 1000 liadans

— Clamp

—  Chemical resistant vacuum pump
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Membrane (PTFE, Regenerated cellulose) anuaziden 0.2 lulasiuns wag 0.45

lulasims, ﬁﬁ‘ummé’umuquénma 47 fadwnssiusgewios ageas 100 Gy
Syringe filter ¥linvoLLMLUTY PTFE, Cellulose acetate wag Nylon wuaLdusin
Audnan 13-15 Tadunsauaziden (pore size) 0.2-0.25 lulasiums SN
You 100 Fu dwuusazmusy

Syringe filter ¥linvoLUUIY PTFE, Cellulose acetate uag Nylon vuaLdus1
AuUdnan 25-28 adwmsanaziBen (pore size) 0.2-0.25 lulasiums S1udnuee
Yo 100 Fu dwSuusasmuTy

Syringe filter vliavoauuLUTU PTFE, Cellulose acetate waz Nylon YuALEUNIY
Augnany 25-28 Tadwmsanuaziden (pore size) 0.45 lulasiuns S1uiustsvos
100 B dmiusmaziuulusy

5). gunsalusznaudmiusasiunminauvesanissuasyagunsaliiszylute 1 2 uaz 3 fedw
ffow il
5.1) 3ensuiumesdmiuauaunIsien S1uau 1 4a wiew mouse  uag Auasa i

anautlitesnidsielui

5.2)

5.3)

5.1.1)
5.1.2)
5.1.3)
5.1.4)
5.1.5)
5.1.6)
5.1.7)

CPU il IntelCoreis pailaitfonnin 3.0 GHz vi3eguilandy
e udnans (RAM) viin DDR3 wuneeeiiey 8 GB
wiheiiudeya (Hard Disk) vl SATA suianugeteies 1TB
flsanmuuu LED §f Contrast Ratio wunelitfesnin 23 i

il DVD-RW aishndn 16X

H152uuUURn1s Windows 7 Professional 64 bit

1lUsunsu Microsoft Office

w3esnpnimesdmiuUssinanadeya 91uu 1 ga wiou mouse  uaz Aduasa d
AnautRliteunddasioluil

5.2.1)
5.2.2)
5.2.3)

5.2.4)
5.2.5)
5.2.6)
5.2.7)

CPU aiim Intel Core i7 %38#N71

Amiramnginas (RAM) vila DDR3 vunneeneties 32 GB

wiheiiudeya (Hard Disk) oiia SATA Am132 7200 RPM 9u1naaugsanedng
1oy 2 TB

il DVD-RW Drive lalhnin 16X

finanmuuu LED 31 Contrast Ratio aunalsidfesnin 23 i

fszuuyjURn1s Windows 7 Professional 64 bit

1lUsunsy Microsoft Office

‘J - o § =y L7
wmIpsantglulnslaukazinTaNEnINASR

5.3.1)

a a o
wsosnaniglulasiauy
ansondanielulasiausiemaiin Membrane Nitrogen Generator

@xpra0c platnsg—— /18



6).

5.4)
5.5)

5.6)
5.7)
5.8)
5.9)

5.3.3)

5.3.4)

f

[ Lanmmuuﬁw'iumaﬁa/n‘w

—— e
—

a W da = A‘ ] o
asasdaielulasiaunianuusansveddulnsiau 99% #1 Flow rate 20 &#13

AU “SauNnIN

anunsafuussdiumeanenanieuen (Air inlet pressure) lagsgn 10 bar

Adunansnuauvesiglulnsiau
Inananenenstin Oil free Compressor

fmaslunmsuananiadalitosnin 2.2 KW/ 3 w593
ffafvameauSunsetnatias 20 ang
AAmusuluniswaniing (pressure) 91999 0.7-0.9 MPa

“IBNININ

IS o @ d’l’ 3 a o . .
fszvumdaamnuduainenieludunesunisuaniiglulnsiau (Refrigerated  air

dyer)

o v W < =N 1 t% = [ 4
finawnaulunisiiveniaUsunesetiatay 100 ans wie
TuseuaundauAuaINE  wazlisesuusEuIeunNaenlulde

d a ¢ o ¢ a a0
inTasiNinansIR T iviinawesd S1uiu 1 4a
HPLC Column w3a3 Guard Column Cartridge ¥8alfgaiu mufenis Iurueg ey

4 99

SPE Cartridge W33 Holder 377U 2 %0
UPS (GE) ¥l true online awalsitfiosndn 10 KVA $wau 1 1n3eq

NAUTIENITIeENIIA 2aaanwieukTaviiandeanay Septum S 500 Ay
yawAsasiiodmiunanUAsutudau (Tool kit) $1uau 1 40
5.10) Wzdwiunaniesile $1uau 1 g wioufdsun 2 ¢
5.11) Tigdwiuneaiamesiinresiuay idosiuidsiuiu 1 ga wiomfadnau 1
5.12) 9ImU559 Mobile phase 31U 6 VA

Houlvdue
6.1 fuedenimsuiulgsanuiiiafaadoddifimumnzandmiunsvhaureuaiadde
Anmgiiiteliasesieansavhaldeddiussansam wazihmsinduaiesiiende
gunsalUszneutiszuuileatuayunslfnuliiusyavsam 1y ssuuuia ssuugale
asiall o denuiidingmawedesanunsaldonlfededivszansam
aauLﬁauLﬂ%‘aaﬁaLLasmmaaummgné’awaaisuwﬁqﬁmﬁ"'q o aouiiliuLazdads
FIMUNANTADULTIEURINTEUUAMAN

6.2)

6.3)

6.4)

ausudldiadedlasuitmiudiuinveudlddevivunuseneumevdngnssil

v A4 o
nsldiasesiie
Applications
Maintenance & Troubleshooting

Interpretation of Mass Spectrum

1 safety valve #3ilung

v

@

2 38 W v A Yy 1 a a v P ] E
susuligldanunsaldiniesldeaiussavinm a aowildo dledweouiriouas
ausuuyedwlesUavass agwtes 2 U
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tangqsy i
a1 ':uuumu?uma?ia/fho
L ——

65) Fuussiuamnmiedesiieyniudiusanisszuu 2 9 Tuntuiifndueies lusswinsdid
dwilddavenaiedlaindadomuuniidevenslinu visv wxdeaudsulilagli
Anyarn seillaimnTaniudes

6.6) Uimsanadnanmiaies asulfisuuas Validation in3asleuazaaasunmgndedlag
LiAnyar ag1aifos 1 adaiel WWunan 27

6.7) MuSusennasgrumsnanaiasiionnlssmdldfusasmaszuy 10 9001 vialfiouivin

6.8) giiensldnunwdinguuazawilvesgas 1 g

6.9) Tunsdifinsestryaliannsoldnuldnelussesfussiuaies uasdueldvinisudly

KY
Bl v [

visevimsden viaidsugunsaiudn uidilianmnsaldnuldnudeusdvenaisauesies
o - G | v W v od o o vd v 1y o gy
nsitdeuntesilninngly 90 Juunniuiiaiesiige Tneg@eliseadealdanalag
Viadiu

578Msfl 2 w3ee Gas Chromatograph Mass Spectrometer (GC-MS/MS) a1u2u 1 Yn Y
AnautAnralUl

o o

A :

Hurdesufalasulangm fanansolinsesimuimnauaziondnusivesans dausnarsiag
Tufadusm dwiuasifauanifannsossveduloldwioueiomnaiavia Triple Stages
Quadrupole Mass Spectrometer fiaunannsiainldislusunmnwiaz s

yaindesilousznaudediusing q dil

1. wiswfalasnlansm $1uu 1 40

2. drudeansiieg1e (injection Port)

3. dumuangamnginedun (Column Oven)

4. dunsrviaviia Mass Analyser 311U 1 99

5. \pesinansiegadalug® Autosampler

6. qmwmaamé"u (Olfactometer) $743u 1 YA

7. ITUUMUANLEZUTEINANE

8. gunInivsznaun1sldnu

AdnsuzawIziEasBunde Ul
1) wiswfalasunlansaw s1wuou 1 ¥ Snudnuasded
1.1) Jueies Gas Chromatograph (GC) fisaedumsinds Injector 19 2 wliauaz Detector 3
%l (591 Mass Spectrometer) Turafieniiu
1.2) flssuumuauanuiuvsesnsinisivaves Carrier Gas uag Detector Gas laeldsi
muruuuuBlaavsetind wasanunsauiumimanuiudesnsmslualdmuaudons
1.3) flssuumvunuaungiineniudaszeditdes 7 uIufe vinadiudaansdiegna
(Injectors) 2 9AUINMUEIURTIVIA (detectors) 2 YaUsINEINATUAYY (Auxiliary) 2 90
wazuInadUnIUANgUM)IAeau (Column Oven) 1 9
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1.4)

f

f—

sanarsuuuvinulusadia/dag

1

[-] 1 =Y a A LY A
ﬁ']ll']iﬂﬂ')UﬂﬂJﬂ'ﬁﬂ'\\ﬂu ﬂssmawa LASLLAAINANIUTEUUADUNILADINIDNILUDUITUU
LAN (Local Area Network)

1.5) Tdlanulndnssuaadu 220-240 Volts 50/60 Hz

2) dudaa 15699819 (Injection Port) vhuihfissieseguaziiiegnadigreduiuenans
P 1 yadlnuantilidesnindwioluil

2.1)
2.2)
2.3)

2.4)

2.7)

2.8)
2.9)

Juwila Programmable Temperature Vaporizing Injector (PTV)

gnsavhaldiie PTV Mode waz Split/Splitless Mode

aunsossgangiildlutag gandigamagiivies 5 sswaldea fa 400 samiwaiduavie
AR

amnsanalusunsunsiugamaild 3 duneunnniuezasguugild ¢ sefunie
nnnin uazlusunsumsiiugamaiisnesnsiiigeaaldda 870 ssrniwaiduasiouni
fiszuumuandnsmsivawazauiussuiawlagldimumuuuudiaavseiind
mmsnﬂ%’uﬁy’amc«"muﬁwmLLﬁ"awflﬁqaqmﬁa 1000 KPa (145 psi) lagaunsauivaziden
19 0.01 KPa (0.001 psi) wseazidonnin

annsanardnsnsivaves Split gas lamaus 0-1250 fadanssiounit wierh split ratio
I¢igaam 12500 : 1 w3eRNnI

Hszuulszndauia (Gas Saver Mode)

5995UMSAAUUY Manual injection 1@

3.) shunruquanmngiinadud (Column Oven)

3.1)

3.2)
3.3)
3.4)
3.5)

ansomuRugungiivesnedu s gandgamgiivies 5 ssreaidua f 450 oen
waldea v NN ansauiuauaziBen (Resolution) 0.1 asrgaided
mmiﬂmzﬂﬂiLLﬂsumiL‘ﬁuqquﬁ (Temperature Program Ramp) lailidsenat 20 u
annsalusunsumsiiugamgiiiesnsuiigeaelalivesnin 120 esmwalduaseundi
annInangaviiann 450 asriwalded §9 50 asrwadea laneluatliiiu 4 ui
ansausIgRedniLuuLAURaaTs (Capillary) 1unm 0.05 f1 0.53 ladwnsldegratios 2
LR

4.) dun3529iaviin Mass Analyser 31u2U 1 ¥a Ts1eaziBeananalUl

4.1)
4.2)

4.3)
4.0)
4.5)

4.6)

mnsviaduaiia Triple Stages Quadrupole Mass Spectrometer

% lon source %iln Electron Impact lonization (El) source i filament wuu Dual
filaments anunsossrgamgiildds 350 ssruwaideavioniiondi
anInilasesRalalugie (Mass range) 2 — 1000u %3919

a11130v1 Scan Speed lagsaalbitiosndn 20,000 u/sec

annsaususe  Electron Energy Mlutie 0 S 150 eV widenianda LazEUITARIAN
Emission Current 19514 350 pA ¥3831nnin

#i Dynamic Range vasn1sesiainlosauld 10” wiownai
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RUERETR TR TI) A TE RN

4.7) fimwensalunisueniszq (Resolution) Id 1 amu uagiiA SRM transitions 600 SRM

transitions/s #38fANI

4.8) @wnsadmsieitulvue Full Scan, Selected lon Monitoring (SIM), Sequential Full
Scan/SIM wag Selected Reaction Monitoring (SRM), Product lon Scanning, Precursor
lon Scanning, Neutral Loss Scanning 1¢f 3euwuuduiiiieuwin wdemniald

4.9) dwiulmamsiasest MS/MS i Auto SRM  Zalusunsuiigrgliglémnen Collision
energy fimnzaudmuansiograusazsiale vieuuuduiiiisuwh viedninld

4.10) 5¥UU Detector tuwuu Off-Axis Discrete Dynode Electron Multiplier

4.11) Aaudealy (Sensitivity) Inemnsi93nansunsgiu Octafluoronaphthalene (OFN) 100
fo/ul Usams 1 lulasans T S/N ratio Litfesndn 12,000:1 Tu E/SRM mode Tneail
precursor : 272 product ion : 222

4.12) S8UUgYINIAYINIUGAIY dual-stage  turbomolecular pump AuALTBENT 300

L/sec

5. 1A3993nE15A208199A1UNA Autosampler Hnaantalivesnitawieluil
51)  Useneumeyaidndmegesdnlutfiviia Liquid Injection lnaaudswaluil

5.1.1)

5.1.2)

5.1.3)

5.1.4)
5.1.5)

5.1.6)
5.1.7)

Wuieseadamiogaiimumumisiadeuiiveadudametafiuwuy Xz
annsasessumsldvududndadegneuna 0.5, 1, 5, 10, 25, 50, 100, 250,
500, 1000 uaz 10000 lulasansld TneTuagfuammufesnmsuasdnunizauues
FUATRY uazrunvesiudasaoeeigldawdl
ansnsesdunsUiusedUiimanisanansdiegnaldlugae 0.1 e 10000
lilnsdns @uturuavesdudild)

A150UTIPNIE NN 2 Tadansinedeley 162 vIn
ansoRndanslddvhazatsdmiudaiu (solvent wash vial) Idegaios 2
I

aunsaUiusgusuvimendudadiegila

fiflari#u Bottom Sensing Vials dmiugaansfegnsiiiiuiinautiosannyinussy
f8E

5.2)  Usenaumeyadnsieg1dnludfiviin Headspace lRaauiidwaludl

5.2.1)

5.2.2)

5.2.3)

5.2.4)
5.2.5)

\JuinSesdindiegne Headspace 1neld gastight heated syringe ﬁmmums
indeuiiveadudasognadsuuu xyz

fi Incubator Oven #lanunsaldvinfegieuuin 10 fiaddnsnse 20 Nadans
U 6 19 Weganusavinnisguuasiugluniaudula

aunsasargamgd Incubator  oven l#lutag 40 81 150 esmuvaldea Tng
annsausuazidenls 1 esrwaldua wisazideanin
annsasanaiildlunisguitessligegaia 600 wifl videgand
ansasessunsieuiududndiegnevuin 1, 2.5 was 5 Nadanslagdauise
Usuanuazidenvesnisdaiiedislans 0.1 fiadans
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5.3)

f _
5.2.6) fiszuudadusouiaies (Syringe Flushing with Inerti(ggs_jj__l_i:]_u_’hjfiﬂ_a/ AR
5.2.7) annsaldnaussguandiegiuunn 10 Taddnvise 20 fiaddns lasgwtley 45
99
Uszneusneysiamiagnedaluifvia Solid Phase Micro extraction finniasiiAdsielus
53.1) uelesdamethdagldimaiamsaariuduveads Solid Phase Micro
extraction)imugumsindeuiiveadudafegaduuuy XYz
53.2) # Incubator Oven flawnseldvindnesnuun 10 faddnsude 20 faddns
U 6 A legannsavitnsausazivgluniauiu
5.3.3) anunsasaAngamail Incubator oven Iilutae 40 °C s 200 °C Tagannsausy
azideald 1 °C
53.4) annsasamilldlunisgusetndldgeants 600 il
53.5) flszvudraduseudadion (Syringe Flushing with Inert Gas)
5.3.6) annsalgiumaimegnaun 10 ml 5o 20 ml lalidesnii 45 v

6.) yanadaunay (Olfactometer) 31 1 ¥ dinnantilidesndn el

7)

6.1)
6.2)
6.3)
6.4)

6.5)

6.6)

Jugunselsieratuiedes 6C Tnegldannsaldaynaunduasiiueneenainaeduniiite
Wibuiilunaruiedes GCMS 1§

Transfer line annsausudsuazmuaugamgiligeamlsitosnd 300 °C uagiimmeilal
Weenin 80 lwuALAS

fiszuuvheutuliemainuauussl#lurag 0 - 300 kPa wiientrends
aunsaususnsnsiuaveseniady (Humidified ain) 1lutas 0 - 50 fiadans/uni
figunsaimunuieile (Handheld Control Unit) dm3ugléau fennsamuauuay
aanLL'UUmmﬁu%’auﬂa’lﬁmmzauﬁ’unﬂ‘ﬁmu‘lun'}sdaﬁmmwmﬂﬁaﬁa (Finger span)
flusunsutaetiufin Retention time uazdevasansannisoonidesvesgldauiiels
aunsassyadnuuzveanauuuiialilaslnunsy a patus

izwmmuuazﬂszmawa

7.1)

7.2)

7.3)

7.4)

7.5)
7.6)

ansamuann e TusunsulivhaudsluiRtuieies 6C edudmivdaans
fetdunuaugumgiivesnediuiiasdrunsiainriuaniunuaieausaalnlns
fimeiuavmunuiAIesdnansietnasnlusiA
annsadudeyadszinanatuiinnauasiuiesunaiinssianiaieddmelusunsy
WAgafiy

a113030UUU Full Scan, SIM, Sequential Full Scan/SIM, Selected Reaction
Monitoring (SRM), Product lon Scanning, Precursor lon Scanning wag Neutral Loss
Scanning ¢ vieuuvdufifisuvimionnia

@u3aU3U Retention time Thulumaiidesnsle

annsaussnanaldenmunm (Qualitative) uazi@ausanu (Quantitative) la
Tusunsufimunuiedsaufalasininnsmuasusaamuninsfinesiduuiuduativangudn
uazfiavavsgniesraiavinaumeld Microsoft windowsxP wi3eini1

@moronrmeyr—14/18



8.)

7.7)
7.8)

7.9)

7.10)

—

! :anawuuun’wTuma'ﬂpa/a’w

—_——

———

annInidenying Integration WUy Auto uaz manual TnemsuSusasnsineg 16
@150 Calibration curve wuu Multi-Level UagAuiuraidausunnain Calibration
curve 16t

4115013 import/export TeyalAkaranansoadngunuuNMINENURanISIATIEAle
PR

figudoya MS Library fuahan daduilsessuluszduaina firseuaquansusziaveing q
agatfan ldun NIST Uibrary esdudngn grudeyaduiinsiedl ansiadiidadngite o1
g1dndnnne, metabolites, natural products waganunsnaiegiuteyaianAuedls

u a ¢ v 3 av vo n‘; 1 3 o L=}
7.11) IUiLLﬂS&JﬂWi’JﬂLLﬂS"JLﬂiﬂzﬂ‘ﬂﬂu"a‘ﬂ\‘muﬂﬂlﬂi‘uGNLLC’W]GWNLﬂ'iEN 14190 update 159

upgrade version Tut95e1319 3 U Inglifienldane

° . ) ° a o xy) 2 § [ ' 2
7.12) Wsunsulun1svin data analysis Tvanunsaluandeuarldiuimiesduld egrailay 2

licenses

d 1 ] 17 o &
gunsalusznaunsldeustnsiias feil

8.1)
8.2)
8.3)
8.4)
8.5)
8.6)
8.7)
8.8)
8.9)

Y Start-up kit for GC 1 1 90
Trap Hydrocarbons 1/8” fitting U 1 7
Trap Oxygen 1/8” fitting 117U 1 90
Trap Moisture 1/8” fitting U 1 9
Helium gas (laivaudiaufie) FIUU 2 YA
Argon gas (luisaugiaunie) I 2 YA
Nitrogen gas (lisaudiaufie) WU 2 Y0
gauTuwssudmiuuia 11U 3 99
Capillary Column 17U 8 YaUsEnaUMe

— TR-IMS (30m x 0.25mm x 0.25um)
%393 column phase (#guLYin 100% dimethylpolysiloxane
— TR-5MS (30m x 0.25mm x 0.25um)
%301l column phase [guWin 5% phenyl methyl polysiloxane
— TG-5MS (30m x 0.32mm x 0.5um)
w3edl column phase Wgui1 5% diphenyl/95% dimethyl polysiloxane
— TR-WAX MS (60m x 0.25mm x 0.25um)
%398l column phase iguwin Polyethylene glycol
— TR-225 (30m x 0.25mm x 0.25um)
%391 column phase (#gULi1 50% Cyanopropylphenyl polysiloxane
— TG-1301 MS (30m x 0.25mm x 0.25um) %383l column phase YUY
6% Cyanopropyl phenyl/ 94% dimethyl polysiloxane
— TG-5Sil MS (20mm x 0.18 mm x 0.18um)
%308 column phase L7BUYIT 5% phenyl/ 95% dimethyl arylene polysiloxane

@l ol 1o



9.)

8.10)

8.11)
8.12)
8.13)
8.14)
8.15)
8.16)

8.17)

8.18)

8.19)
8.20)
8.21)
8.22)

8.23)
8.24)
8.25)
8.26)
8.27)
8.28)

| lang 1% 3
i g 113]
— — ?U'U

—_—

—_—

a’aa/i‘w

——

— TR-35 MS (30m x 0.25mm x 0.25um) %3831 column phase iguwin 35% phenyl
polysilphenylene-siloxane

yrdmiulszanana $1uau 1 gausznaudie indasneuiinmesdmiulstnanateya
$1uu 1 1AF0e wieu mouse uaz AduesA 5 CPU wila Intel Core i7 wdedndn &
wiheaudinas (RAM) wiia DDR3 v3efind vunnedneties 32 GB fimiaifiudeya
(Hard Disk) wiin SATA A21%57 7200 RPM wunanugsineteies 2 TB & DVD-RW
Drive lai#ndn 16X flven muuu LED i Contrast Ratio  wwielitfesndn 23 i 4
55UUU{URN"S Windows 7 Professional 64 bit %396in31 waziilusunsu Microsoft
Office

Laser Printer dwiufiaming 3147w 1 90

UPS aualiitfosndn 8 KVA d1wiu 1 4o

Ferrules Smlsitiosndt 20 Fu wieu Nut dwdudu Inlet wazdu MS wdiaas 5 3y
Low Bleed Septa suiamnzauiunislinuveuaios litfesnin 50 du

Micro Syringe dwiuldfuiades Auto Sampler Srnulaitfesndn 5 su
IAUIYESIIBEN W 2 Tiadang wieulavdiaindes wag Septum 1w 500 Fu
weu insert vial dwiiuansfegheuSinmstios $1uau 500 Fu
WNUITYASHIBE19UIR  1.5-2 fadansnIeuUavlincrimped top uwaz Septum
S1uuetvez 200 Fuduetetiey

Crimper dw3ulnai waz Decapper @wsuillneuin ﬁamwn‘l‘ﬁ‘lﬁﬁummisqmsLLas
rinitszylude 8.17

IAUTIEAsFIRENS YA 10 SadanswFourTandiande uay Septum S1Iu 500 Fu
1AUTAHI0ET UA 20 TadanswdourUandicnde way Septum 1Y 500 Fu
i1 O-ring YwAWIzauRunslduTeanIes Taidesnit 20 3y

Liner #lddwiu PTV Injector litewnin 10 @u ﬂsaUﬂqumi‘l"ﬁ'muﬁ'\qu split
splitless way SPME

Filament dse9 S1auliiiesndn 2gn

SPME Fiber dhunilifosndn 2 4

Column cutter s1uavlaiffosndn 3 3y
gogalestimeuuuindauild 1 1 n
Tedmiunansesdionfeunsuianes $1um 1 ya wasid
spare transfer line (deactivated fuse silica capillary) @ w3u Olfactometer

MW 2 6

o ¥ o
NE]Ul‘ULLa&“Uaﬂ"I‘WUﬁ

9.1)

9.2)

wesuialasuilnns i, indesunaalalasines wazinsesdnanssnegesnludmiy
wSesdaiReaty mmsﬂmur-gumsv‘hmuﬁ'm‘lﬂsl,t,niuLﬁmlﬁﬁgﬁzw

Funesesiimsinga o anuiujtinu suedesannsaldauldedsivsydniam uay
vhmsinsaadedioviogunsailszneuiszuuiteatvayunisidonliivsyansam

Quml oot g



[,

ang T
L» "muu"wu?umm}a/ )
—— Ch}

e

—~c
Wussuuwia szuugaloansall w dnufisananauaiesarunsoldauldeg el

UszAvsnmiasyuy
9.3)  Suussiugunmbunmetales 2 U wiouldusmsnsiada deuiiieu uaz Validation
inSosedatesios 2 ate
9.4) duredevinisinousunisldnulifuduitiauauauisaldauadeslfegneg
Useansnw
9.5) aauLﬁ&JULﬂ%‘aqﬁaLLazmaaaaummgn&'awmiwwé’qamﬁ"’a o aouiiidaunazdnd
FIUNURANTABULTIEUAUTTUUANANIN
9.6) auw’lﬁpﬂ%’awmsaﬁ'm%‘lmlﬁasJ'NﬁiJssﬁw%mw au aguiilden ledweunissuay
ausuﬁuw”aemﬁaaﬂasﬂ%v’q o84ty 2 U
9.7 eususuu 4 ads lurreszezinan 2 ¥ Tmu%‘t?fmﬂué’%’uﬁmaum'l%'ﬁhaﬁ”'wm
Usznaunie
- msldindesile
- Applications
- Maintenance & Troubleshooting
- Interpretation of Mass Spectrum
9.8) iuﬂivnuﬂmmwmiawawnmumummmi”w 2 ¥ vunnSuiinesaaios Tusewined
tamisddlaveurdesdiaindadomuuniddovensldou vsema wwdeaudeuliiag
Liifinyasn ﬁ"'aiﬁajsmi'aﬂé'umﬁm
9.9) U'ilei’Jﬁ)L‘Uﬂﬁﬂ’IWLﬂiax‘i aaumauLﬂsmuaLLavmsfaﬁ]aaummanmm‘lﬂaluﬂﬂuam D89
fiow 1 adasted Wuan 2 ¥
9.10) fllususewnnsgrunsudnaasiinnlssuitliusesmussuu 1SO 9001 viiawisuwh
9.11) digllamsldsmunmdsnguuaznuineseaz 1 g9a
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