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VBULIAYDNU {Term of reference: TOR)
guantnauaissiinszinenviiauaziaviunasiumeatiadadalasuilansw - wuaanlng
finef aetunsundougunsniusznay
(Liquid Chromatograph Mass Spectrometer (LC - MS/MS))
anuudnAaAneIgInTal

1. anaduen
aonduladindnwiguinsal s1vivnedepnsad lnfudaasseudssurayssand
sz e, 2565 lassmsasuahednaniwesyransiuinetenansuazimalulad Aanssu
afvayunyitoiieaiieeadauf unuauidy wanragiast wisdnssiuensiawayin
Usuansiismadedaialasailangd - wuaaunlnsfined sosiuneuniougunsaiussnou

(Liquid Chromatograph Mass Spectrometer {LC - MS/MS)) §1u3u 1 %@ 37:7URY 19,000,000.-
U Euinauundau)

2. daguszaed

_ THinseiosrusznevtesarsuan TassjatunssuuntdauasnuTuinwesansid
Yiualeyludedauiuuiey mumallalasunlansmfiviavesnainimudiugs (HPLC) waznis
Srnnansuuudestuneu (MS/Ms) Tngauniniinseildiadanann (Qualitative analysis) uas
JeUSures (Quantitative analysis) iiafAnunsuiuuuarasfusenavaaaiivluiuandey 1wy
nsfnwinguansiidndngity (Pesticide) Auilioulu fu o1ms nsfinwimsvdsuuaswes
miﬁwtﬁarﬁ'wdi'wma (Targeted Metabolomics) tHudiu

3. pauauURvaiaueTAn

o  eal

3.1 faenadouduifiyeeadlioinusasfugifivssnmnsaididnmseiind (Electronic
Bidding : e - bidding) fana17

) at

32 faueraderlidufgnasdelilutyinedeifsnuremenmsuariiuiaionge
wSelaldugildsunanesnsdliafuaee vieyanaduduifoanumusadeusiens

33 favenmdosldduflifuendnivieninuduiy Foaufieslivendumalny Guus
Syunavesiaesienfiimdiliassavivionmduuduiniuy

favermdedliduifnaussloniwsutudiauenmneduidiauenailiivaniu

ar =3 L4

ndfnAnwpnnsal & Tulssmevszmasadidnnselind (Electronic Bidding : e -

34
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bidding) vSeliifugnszshmsdudumstavnmsuddunmealussauluns
Usemasiandlinnsoting (Electronic Bidding : e ~ bidding) A34d
35 fevesaifuifiyanafesamulolussuudidanseiindvasnsudaydnateiiuledegud

2/ at g LT e/
YayaintBININAIg {e-Government Procurement : e-GP)

ANANYEIZLANIZYBIATU
Juedasiinsiuensinuayiauinamsmenaiadadsiasunlnnsy - wwaanlnsiines
dostuney (LC - MS/MS) fdauysenaudsll

1) daunenanseegrsnamaialasunlansiwluilnvasvalnusigs (Ultra-High Pressure
Liquid Chromatography; UHPLC)

2) drunsrvinuiaanseiin Triple Quadrupole (Triple Quadrupole Mass Spectrometer)

= ar

3) @umuANnn sy Tuindwgin wasdssuiana
4.1 sulenasfodisihumafialasinlanswivilaveivainimaugs (Ultra-High Pressure
Liquid Chromatography; UHPLC) S1uau 1 % fdutsenausidl

4.1.1 ﬁm%u%’um?{aumﬁazmm (Solvent pump)
4.1.1.1 Wy Binary pump JsvuunauasazaneThidonduun Isocratic uae Gradient
4.1.1.2 anunsanuarusuldegiaoy 1,200 bar
4.1.1.3 gunsaufudnsnisiva (Flow rate) 1aiuda9 0.001 - 3 mL/min #3and1andy
4.1.1.4 feranugnsiaslunisiva (Flow accuracy) A +1%
4.1.1.5 fAamaiudiesdnsmsiva (Flow precision) Rnwanatiivfiu 0.07% RSD

W3RN

4.1.1.6 Tszuussiadeumsivesiiu (Leak detection)
4.1.1.7 fszuuidanesa1meLuuaaIne (Degasser)

412  \Riosdnansshetnednlul® (Autosampler)
4.1.2.1 gu15aMIniIpeeue 1.5 ¥3e 2 ml lasg1swey 100 2
4.1.2.2 awnsomuaugmaifeglilug 4 - 40 °C wianhunt
4,123 ANs0aRaNsEatsUTIInTAILe 0.1 - 25 pl wieRn
4.1.2.4 fievwileurentsinansiietie (Sample cayover) laiifiu 0.005%
4.1.2.5 Saranufianainlunsindagns (Precision) litdiu 0.25% RSD
4.1.2.6 Tszvuvheamuazainduie

4.1.3  goumaduil (Column oven)
4.1.3.1 @wnsadnsnedusivinaliiiu 30 cm Wlideendt 2 columns

4.1.3.2 1 é-port valve dwiuadunisldau column §nlusii

4.1.3.3 aunsorruaugamgiilugas 5 °C willogamgiiviesiia 80 °C wWiafni
PIIBNTIANTY
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I3 ik A VA2



4.2 d@unsiainanaansudn Triple Quadrupole (Triple Quadrupole Mass Spectrometer) 1

= (=3 o E’!’
Yn AFNgaTLUNNIU

4.2.1
4.2.2

423
4.24

4.2.5

4.2.6

4.27

4.2.8

4.2.9

4.2.10

4@ Mass analyzer {utila Triple Quadrupole v3ofnd
funasriniinlosau (lonization Source) ¥iiafiausavin Atmospheric Pressure
Chemical (APCI) uag Electrospray lonization (ESI) et

tsveunafBiassdld (Mass range) aglugn 10-1250 m/z vdenfrand
paSIluNISELNULIE (Scan Rate) hidlondt 12,000 da/sec 39 12,000
amu/sec

AN TiImTaUBIn1I TR (Mass Stability) lslfiu 0.1 Da ¥ 0.1 amu

aansas Mode n1siwnseinalévhe FUll spectrum scan, Precursor ion scan,
Product ion scan, Neutral-loss/Gain scan, Selected ion scan kaz Multiple
reaction monitoring %38 Selected reaction monitoring (MRM 38 SRM)
AUTAGUSEMINS positive ion mode Wag negative ion mode l#lulaan 10 ms
YEREhes

A lilun1snsaadn (Sensitivity) Tu MS/MS mode dlefinans Reserpine Ui 1
pg WiF1 Signal to Noise ratio 500,000:1 Wiagand

‘izUUE‘jﬁym’]mﬂUixﬂaUﬁ’m Tubo pump Wag mechanical pump w38 roughing
pump M3LiEUW

a1uns2a%n (Detector) (Wuwila Electron multiplier %38 High energy dynode
%30 Discrete dynode #iatfiauim

4.3 dupuaunsying Tuiindygu wasUseiians

4.3.1

d = a o ﬂl
LATDIABDINT Lﬂ@%ﬁﬂ%‘iﬂﬂ’lﬂﬂmﬂimﬁﬂ hazUTLNIaNg

4.3.1.1 fiszuudszanananans (CPU) §u Intel Core i5 ¥i39 Xenon v3efindn fimnansa

Tumsuszananalaliing 2.9 GHz

4.3.1.2 fmheanudwan (RAM) lddeendt 32 GB

4.3.1.3 fmbwluiindoya (Hard Disk) vialidesnii 2 T8

4.3.1.4 1l Solid state drive vunaliffosndt 250 GB

4.3.1.5 aaszuuU{URnTs Microsoft Window 10 w3fin wiaxnlusunsy Microsoft

=l ' a e nr L4
Office hasdliiy Software AUANGYNADINUNGYMUNE

4.3.1.6 Y9uanINa LED vise LCD vuiwliitiosndn 24 11 31 Refresh rate laitisenin 60

Hz

4.3,1.7 dutufinw (Keyboard) wazlund (Mouse) wuulsane

432

TsunsurIuAunITYInnu (Software)

4.3.2.1 muaunIsinuesassslismelassuulfiRng Microsoft Window 10

ATATINATN

..........................................................



4.3.2.2 annsaduteya Ussinana tufinea wasfindsisnunanmsiesizion

Ww5asiiele

4.3.2.3 fWsunsudielunmsiinssinaviadgmuamnavdeliinm ddldauemns

a§4 Library wniiule

4.3.2.4 figwdaya MS library judgafaduiiveniulussdiuanna aseunguans

Uszaningg) loun nguansidndmsfiy (pesticide), toxicology uay
metabolites 1Juagetion

4.3.2.5 Software musummhnuasoNaanlasimefuaziadoslasunlangwi

ylATBUVEILEY software duSUTATIINAY IIRdWaUnToNNTRRALAT
#11150 update w30 upgrade version TaglifiAnldaeRuduunanegradae
37

4.3.2.6 Software fidswounivunidvansgnassmungune
4.4 gunsalvssneumsltaunazeyivg

441

4.4.2
4.4.3
4.44

4.4.5
4.4.6

4.4.7

4.4.38

4.4.9

4.4.10
4.4.11
4.4.12
4.4.13
4.4.14
4.4.15
4.4.16
4.4.17
4.4.18

fznunsas LC-MS/MS fiansnsaiuiminiedesimdusthed wiongddudnuuud

v o o o 2

aoliou AMUgINITnaanldlfeuasasld 1 9
Wgrereufinmeimiouinduiuseau 1 9
\r3aad1saalyl (UPS) viln True-online swnaliing 10 KVA 1 1A30q

wSosRuinasTinaizedd (Color Laser Printer) TneflanuazBeslumsfudlsitos
A1 1,200x1,200 dpi Sananialunsfindivn-mliddosndt 25 wiudounfluas
aunsRuienasaomtnlAsnludA 1 130
vilndrsesdmduiadosfiun 2 U9
wihegrudndssnieusn (Network Attached Storage; NAS) aauglaitaend

30 T8 1 p30a
lon source &1584 (ESI waw APC) ldlsamfugunsaifuguiinduedos 1 1R
yaLA3asile (Tool kit) sy LC-MS/MS 1
asArANEINATHUAMSY Tune (A8 LC-MS/MS 2 %
UHPLC/HPLC Column w58y Guard column Wag Holder 10 4
Solvent inlet filter 10 3
Solvent safety cap w593 Exhaust filter 10 g#
Solvent waste safety cap dwsuunanau 20 dns wiou Exhaust filter 2 4a
Peek tubing Wag fitting 10 gm
Membrane fitters (PTFE) 1 nanq
TInldansazany e 1000 mt 10 lu
Syringe filters (PTFE) - 10 nand
Plastic syringe 1% 1 mL 10 Naoy
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4.4.19 waldaisdagavune 2 mL wisudinden 2,000 Fu
4.4.20 Glass insert spring bottom 2,000 fu
4.421 Hiamsspuy Nitrogen generator
4.4.22 Fadaszuuliihanndesliihludviesiifndaedodo natasindeafianeiu
Lﬂ%iaa LC-MS/MS, Nitrogen generator, Computer Wag Printer
a.4.23 gilamslinunelng uasnwdnge
4.5 inmna:uLanmﬁmmﬂ'l'stfduwLmumwmawamnmsﬂmamsqmmawwwammmﬂums
Fuuseiut Uswgg‘mEJmmifﬂ,mﬁmi‘waqmimalﬂawuﬂi.,amﬁmw
0.6 uvmdredluiuseridimnsuasfiunuiiavadeiiding lneiunnseusuns
trpsisiedasiiennuddminaslnense aeslduimsdenusy Tuinsduinslums
witamemadnfnmsuasmdesziiiiatulunisvinu saglfduuginstd
wioailefigniias
4.7 wAnfueilisuninsgiuruUaendy CE vielfiguin
1.8 wAnfoinEnnlsanuAldSumsusasanMLINASEIY ISO 9001 wialfivuwii
4.9 Joulvdu q uazmsiuusedy
49.1 \Aeslefidweudeniudnineiluy damwanysel uarhinognldauuiney
4.9.2 mwwmamammmmiaquawssuaﬂnsmﬂiunamuﬂivmmmsn'l‘ﬁmulmLﬂuama
i Tnusulaveudamaunsainueiesle ssuuluit mssteanediu FTEUY
a0l wazTzUUig mummmmumummmwmLﬂiaa LC-MS/MS
4.9.3 wﬂsuﬂuﬂmmw’naqmsmuawsaummmiﬂLaamammamwmﬂﬁmuﬂsﬂmaa
wdpdlomsruudunamedinios 2 U wnindesdefidweuinmsiadoduanmd
Lleasaldnudusuussnelussesioe 3 Weu fuadeseedlimedifnuaann
Wibuedadlls uagsuussiugmnmiatedlmidunaethalos 2 U videlunsd
flaisuusanndneasderiuiunsusluielfiatedoaunsalfodelilaglian
yar waefloglnadmivlivinnslhivesndn 71 Suantuiinsssunisasiaiuasuny
anysol
494 wznHmaammwmaaumimmwumLﬂiaﬂ (IQ OQ) mevdn1sRnfsuTenudn
unefasliUAmsaBULEULaS Validation 1As0s LC-MS/MS Tae 1 additusand
wsninmfadumedaes 2 U Taghifnd1uins weullufusesanumams
G0N
4.9.5 Tusswinnsdulseiu vidvguesssdenanadadnnnsiaaeulssdniannms
yauesA3es (Preventive maintenance) A 6 DU PABRTEELIIAINT
Suusziulpgliifanlddne
496 Tussesianiudseiu mngunselifienstigamumsldauusnd mefueasdosds
sradhanliusnsmelu 48 Filus uazdesiuiumsdeuviendeugunsallviau
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aunsadnuldmasni melu 5 Suhns endullvssnduieuens wu fose
axlvaansnaszma Inglifianlddefind

4.9.7 Usww‘mammmmimamLLavaUﬁaJm'i’L‘ua'mmsaa’Lwnw’ﬂﬂmmuamﬁﬂmm,t,av
Lmﬂfymwawu"tmammﬂmm AADATUAINITOGUE Um'sﬂmaﬂnsmmsvuwumu
16 Tnelaifianldineiaia

5. BANLAMUMNNITNIITN
Thnaisnausenaunmou

6. srETLIAEINEY
freuesmazdaaauatsunmdwouniariangly 120 Tu (nilwferdduiu) duda

Nnnfuasuuludynfons

A Q -3
7. Roulynisdrseiu
o .7 al al nlal s '3
wshin 30 Fu duanniundnmsenaivanysal

8. AwRulun1siam

adulumsinaaleiadiinseientiauay ausunamsiemadndeislasuilan v -
waanlasines aasiunsundougunsaiusenau (Liquid Chromatograph Mass Spectrometer
(LC - MS/MS)) #1u7u 1 49 F1uruidu 19,000,000~ v @urindruuvean) sumyamiiunas
anlddnedug ud
9. giuilavaulasams

amnAvinendanden saududisinvgninsal
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wuganlasiwes assuray wiavaunsaiusenau (Liquid Chromatograph Mass Spectrometer.
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