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MsWaunIEnaaeu colistin A ua colistin B luesdaifinauelaewadn liquid
chromatography mass spectrometry ldnaauil Phenomenex, Kinetex Cig, 1.7 lulasiuns
YUIR 100 x 2.1 Jadiuns 9ns1n15ina 0.2 Jadanseourd Usurwnisda 5 lulasans
T ansavateinaind ouil @ e 0.1% formic acid 1u water wae 0.1% formic acid u
acetonitrile (95 : 5, v/v) Tuluu gradient elution @m1sa%zans colistin lantelu 6 w1l
Wiguiisunsiduwaglild Polymyxin B L4 internal standard (1S) wagldmaiianisana
wUU dispersive solid-phase extraction (d-SPE) ¥4 @ primary secondary amine (PSA),
graphitized carbon black (GCB) wag C18 50 fiadnsu wuinisnsimssudlegrauuulaly
internal standard wagld PSA 50 dadnsu Tunsaninuuyu matrix-fortified calibration curve
Tanuduiusidaduiisdudsyansanduius () 7 0.9997 uay 0.9993 muddy Feuiai
Waunduiansaluldlunseneseuanuldldveitneaeuluemsdniinauenlag
wiadla liquid chromatography mass spectrometry laaelu

AdAgy : colistin A, colistin B, Polymyxin B, internal standard, dispersive solid-

phase extraction, liquid chromatography-mass spectrometry
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Method development for the determination of colistin in medicated

feed by liquid chromatography mass spectrometry

Chusak Ardsoongnearn, Sunan Kittijaruwattana, Ongart Boonbanlu, Thanathorn

Duangthong, Panadda Taochaiyaphum

Abstract

A quantitative method was developed for the determination of colistin A and
colistin B in medicated feed using liquid chromatography-mass spectrometry (LC-MS).
The analysis employed a Phenomenex, Kinetex C18 column (1.7 um particle size,
100 x 2.1 mm), with a flow rate of 0.2 mL/min and an injection volume of 5 L.
Gradient elution was performed using a mobile phase comprising 0.1% formic acid in
water and 0.1% formic acid in acetonitrile (95:5, v/v). Colistin A and B were eluted
within 6 minutes. A comparison was made between using and not using Polymyxin B
as an internal standard (IS), and the extraction process was carried out using dispersive
solid-phase extraction (d-SPE) with primary secondary amine (PSA), graphitized carbon
black (GCB), and C18 (50 mg). The sample preparation method, which excluded
the internal standard and employed 50 mg PSA for matrix-fortified calibration,
demonstrated linearity with correlation coefficients (r) of 0.9997 and 0.9993 for colistin
A and colistin B, respectively. The developed method proved suitable for evaluating

method validation for colistin A and colistin B in medicated feed using LC-MS.

Keywords: colistin A, colistin B, Polymyxin B, internal standard, dispersive solid-phase

extraction, liquid chromatography-mass spectrometry

Veterinary Drugs and Hazardous Substances Assay Division, Bureau of Quality Control of

Livestock Products, Department of Livestock Development.
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unin

e ifutatonsudamisifenuddylunsidsdnd Dusunulumadednives
inunsnsuastiueiosdienildunsinwlsaifinadoauamdnd wazuyudiadndudesiing
muAunumendRiAldluussmafidnedmingluiuneednd aaenauiisnisaiuau
A eI ifinaueflssnundnemsdniiionsnulsednildnafunanniam
Mnedeinnde waztievzasiymmsiindenosludns

Femmpadnanmeunulduugnsmansmsansnsiiosdugadnussndlne
WA, 2560-2564 gusmanidi 4 matastunaraunudonosuazauaufiuguanislden
Fruqadnetramnzadlunanmsnunswardafides nsuuadailddaiuiiiunadielusg
WhmnglunisannsldenfFruzasiesas 30 audanmseuauaan NeIsEn S inaue
Uszniansudadnd 13ee Amuavdninasiuazisnisaiuqunisnane1msdniiinauen
Fafinmsimusndninaeinismuguamnmiid g naaeunsnszatessainaneiiy
i aLieniu (homosgeneity) waznagoun1sUutd ouduwesen (drug carryover) Tagd
Snquszasdifiolitinisnszaneiiveseiet vasanemuludsonvesdmunmdamuauyinfu
annsnlUldlunssnulsedniegnaiissdniam swddliiRanmstudeuduseninegs
nsuAn awfingranesivun Wunsanlemainansanérenufeninindenes i ugadn
FamsnsraaeuimuslldiEmaiesufiinslunsiiaseh homogeneity wag carryover

Choosakoonkriang et al. (2013) vinn1siauiwazasiaaeuauldlavesislunns
naaau colistin sulfate naaevluiiag1temsdninazemsdniinausn lngld high-
performance liquid chromatographic (HPLC) 14 gentamicin sulfate .94 internal standard
Wn1saingae water: acetonitrile (20: 80) 1UlU sonicated tutaan 30 w1l way stirred
Juian 30 w1l Clean-up Ingld solid phase extraction (SPE) 4iin C18 Sep-Pak cartridges
nagounay HPLC lagldnaauil ZORBAX Eclipse XDB-C18, 5 lulasiuns auia 150 x 4.6
fiadiuns wagld UV detection 7 215 unluwas Ingld 30 mM sulfate buffer (pH 2.5) :
acetonitrile (76:24) 18 mobile phase numduUszansnsinaula () whiu 0.998 Tutas
Anantuaglugie 25 - 400 lulasniusediaddns 16 recovery agluyas 90.92 s 93.77%
InadlAn precision U84 intra-day Wway inter-day (%RSD, n=3) #88n1 7.9%

NH,

Fig. 1 Structure of colistin
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Cancho Grande et al. (2001) lanm@au colistin (COL) way tiamulin (TML) Ty
Medicated Premixes il atnainazyidaude Iagld HPLC - diode array detector @Lnu
TutaaueIna 200 - 380 wIluwns 195U COL wag 206 - 208 uluuns 1Sy TML
14 5 um Ultracarb ODS 30% C 9u1m 15x 4.6 1aaLun5 & Weo Phenomenex 1aod
acetonitrile: water 20: 80 (v/v) USu pH 1du 2.5 A1e triethylamine 101 mobile phase
nswisnfegiamenlagldtlunisazanesesis COL uas TML Tildaanandudu 200
waz 100 Jadnsusedns awuaau wavimedeudaudsdmsu COL dhluwlaulnaazaianae
Bilrldenududunudenis dmsu TML shnsafinlnenisiwenseiuazilunadeusae
HPLC Audududioglutasananduidunss (linear range) vaa COL aglugas 100 - 400
fiadn3usiedns waz TML aglutas 05 - 200 Sadniudedns wuArduusAnsnsdnduls
() 493 COL waz TML Wi 0.996 waz 0.999 auasu %RSD Aiaududu 100 fadnsu
FOaNT V99 COL LMIAU 2.6% hag TML 1M1AU 0.2% A1 LOQ 1WAy 18.9 wag 25.2
Haan3ureans ag LOD winAu 14.3 uay 0.3 1aansueans auainu

Song et al. (2019) lawmulrUsednsniniIsvagoulunis ns19u1a1s
cyclopolypeptide antibiotics wienfulusgAvaIsnnaAe 7 wila (vancomycin, polymyxin
B, polymyxin E, teicoplanin A2, bacitracin A, daptomycin and virginiamycin M1) Tu111s
&9 lneldinaiia liquid chromatography-tandem mass spectrometry n5afinf18819911
Inelda1vazany acidified methanol-aqueous waglusguliaulsz@nsn1nnis clean up
M 2875 dispersive solid-phase extraction (DSPE) %714 packing 4 ¥ ala'un primary
secondary amine (PSA), multiwalled carbon nanotube (MWCNTs), C18 wag graphitized
carbon black (GCB) Fanuin PSA fisgAnsnmnisadafian 38nmaadeuiivasannniy
Funsefi A N3 spiked 7 sEAUAIILLTUTY 50, 100 waz 200 lulasnsusenlansy 1o
recoveries 8¢l 63.1% - 107.5% Tnedl deviation relative standard (%RSD) /o8n11
14.7% Tun15Usziilu matrix effects Tuam1sdnii uanarsfunatssdaiinuiagl strong
signal suppression (>50%) @ aiA2111211n"157 573 cyclopolypeptides 7 l#un1soynn
wazviaAnluemsdn

Xu et al. (2012) 113911 colistin A waz B Tundniugiuszus 1agldas reversed
phase ultra performance liquid chromatography - positive electrospray ionization
tandem spectrometry (UPLC-ESI-MS/MS) faganansdinaiseasusinn 5 nugnainae
1.0 luasodns 993 hydrochloric acid 11 methanol: water ‘1/1°11‘1/T‘1J§q1/1§ﬁ’38 PLS solid
phase extraction &t elute wagviilfuiaantionnin 1 faddns nmeldngligumagl
40 asmusailia uazdunauanyeiiu formic acid: acetonitrile: water (0.2: 10: 90, VA/A)
Wladsuns 1 faaans 14 0.2% formic acid in acetonitrile wag 0.2% formic acid in water
.U mobile phase §n31n15lva 0.2 Tadansdeund uay calibration curve aglugagaiy
WNtY 200 s 2000 wnlunIuseiiadans dmiu colistin A uae B Wag recoveries agenIng
72.9 uaz 82.9% A1 LOD winfiu 10.0 fadnfuseflansy wag LOQ AU 40.0 Hadniuqe
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Alan3u uag intra-day assay precision 8g/5¥1i4 2.17 Uag 9.00% Uag inter-day 0g5¥1I1
2.80 ka¥ 6.97%
1. dnguszena

iewau33naaeu colistin Tuensdaifinauelnemaila liquid chromatography
mass spectrometry
2. YUY

TdmsunaaeuuSina colistin A way colistin B Tuiheg e vnsdnifinayen waznns
nsvaneeteasanafuiewioatu (homogeneity) 7 waznaaeunstuoud uvosen
(drug carryover)
3. Uszlewifimadnazlésu

18357 Wun1swmu1IEnaaau colistin luemisdnif nauelaamaila liquid
chromatography mass spectrometry wagihlUlglunisasiaageuanuldlaveisaely
4. F|/Anduns

4.1 \PRosileuazgungn]
4.1.1 1309 LC-MS/MS 8% Thermo u TSQ plus

£ dv

4.1.2 \AiewmAntu3ans Be Thermo u Lab Tower EDI 30
413 edosdmation 5 dums 8% Mettler Toledo u XP205DR
4.1.4 ﬁ@ﬂﬂfu (fume hood)
4.1.5 Beaker vuM 50 Haaans
4.1.6 Volumetric flask 3u1m 25 waz 100 adans
4.1.7 Volumetric pipette vuM 1 TaaanT
4.2 JaeInenmans
4.2.1 Acetonitrile, HPLC grade
4.2.2 Formic acid, AR grade
4.2.3 Methanol, AR grade
4.2.4 thudavsenudunuliitosndt 18.2 Mo.cm (11 DI)
4.3 @UNIFI
@151 351U colistin v HPC
d@1307%m951U Polymyxin B Qe Supelco
4.4 Fupsunsmaasy
4.41 n15380 mobile phase
4.41.1 Mobile phase A: 0.1% formic acid 11 water: ta5 sulaegd 1Un
formic acid 0.5 Ja8ans aslu water 500 Aadans waulwidriu
N3N cellulose filter aum 0.22 lulasiuns wazilu degas

v ¢
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4.4.1.2 Mobile phase B: 0.1% formic acid lu acetonitrile: tn3eulaeUiun
formic acid 0.5 Jaaans adlu acetonitrile 500 Tadans NaulALd
funsean1u cellulose filter aunm 0.22 lulasiuns wazinlu degas

4.4.2 n5w383 Internal standard Polymyxin B (IS)

N13MTEUAITALANBUINTFIY Polymyxin B A1 1 YW 2,000

Hadnsunodns: Si’fqmsmmgm Polymyxin B Usganau 50 dadnsu (Tuiin

Ymidnese) adlu volumetric flask 9unn 25 Tadans azaneuazUsUUsHIRS

8 0.1% formic acid in water

4.4.3 n5m383 matrix-fortified calibration curve AUANTY 2 — 10 Hadnsume

Alansu

4.4.3.1 NSsENANTAEA1ELIATEIY colistin AT 2,000 Tadnsusie
&ns: Faansunsg colistin Uszanas 50 fiadndu (Sufindawidn
959) aslu volumetric flask aunm 25 Tadans azatguazUsu
USUm5A98 0.1% formic acid in water

4432 n15vm5 8y matrix-fortified calibration curve level 1: T1Un
d1588a181195514 colistin AIULTUTU 2,000 TadnTUA0ENS
UTuns 1 dadansiaza1sazalguInsgiu Polymyxin B A1
WUTY 2,000 Taansusadns Usuins 3 1adans adludiog1e 5 N5y
éﬂy’qﬂ’ﬂlﬁﬁqmmﬁﬁm 1 4lua waziillainnu Fig. 2 wae Fie. 3

4433 n15.A35 8y standard calibration curve solution level 2: 4 1U#
d1585a1817195514 colistin ANULTUTU 2,000 TaGNTUAOENS
UTuns 2 Jadansiaza1sazalguInsgiu Polymyxin B A1
WNTY 2,000 Taansudedns USuns 3 daaans adludiogne 5 nsu
é?qﬁﬂﬁﬁqmwgﬁﬁaﬂ 1 lua wazihlainny Fig. 2 uas Fig. 3

4434 n15.A35 8y standard calibration curve solution level 3: 4 1U#
d1988a181195514 colistin AIULTUTY 2,000 TadnTUAOENS
UTU1ms 3 1a8anTLasansagalgnInggIu Polymyxin B A314
WNTY 2,000 Taansuredns USues 3 Haaans adludioge 5 nsu
égqﬁﬂlﬁﬁqmmﬁﬁm 1 4lua waziillainey Fig. 2 wae Fie. 3

4435 n15.m5 8y standard calibration curve solution level 4: 9 1U®
d1588a181195514 colistin AIULTUTY 2,000 TadNTUAOENS
UTUns 4 Jadansuaza1sazalguInsgiu Polymyxin B A1
WU 2,000 Taansumeans Usues 3 1adans adlusiegne 5 NSy
Foinl3isamniives 1 dalus wazihluaianu Fig. 2 was Fig. 3

Y
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4.43.6 n15LA5 88U standard calibration curve solution level 5: O 1Un
d15a8a181195514 colistin AIALTUTU 2,000 TadnTUAOENS
UTUns 5 dadansuaza1sazalgninsgiu Polymyxin B A3
Wty 2,000 Hednsuredns Usuns 3 daddns asludeene 5 nsu
sl iigamgdves 1 $2lus uaziinluadaniu Fig. 2 uas Fig. 3

FIRI8819 5 AT

WAL 728 MeOH : 2% FA in water (2:5, v/v) 25 mL

&

LUELWIRG 30 W (speed 9)

&

wiaulaldlu centrifuge tube wu1n 50 mL

“

thlUatndae MeOH : 2% FA in water (2:5, v/v) 25 mL 3nsau

“

Centrifuge 5000 rpm 10 °C 15 min

“

godula 1 mL

=

USUUSUImSA8 MeOH : 2% FA in water (5:2, v/v) 100 mL

“

N599678 nylon filter ¥uA 0.2 um

da1d11A309 UHPLC-MS/MS

Fig. 2 Sample preparation.

v ¢
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YINIBYNN 5 NIY

WAL 778 MeOH : 2% FA in water (2:5, v/v) 25 mL

WwEMLIRe 30 Wit (speed 9)

U

waulaldlu centrifuge tube au1n 50 mL

U

luannme MeOH : 2% FA in water (2:5, v/v) 25 mL 8nseu

U

Centrifuge 5000 rpm 10 °C 15 min

4

Ywdrla 1 mL

4

USUUSUIRSA8 MeOH : 2% FA in water (5:2, v/v) 100 mL

Ywdrla 1 mL

1A3 PSA 50 mg %39 C18 50 mg %se GCB 50 mg

4

Vortex 1 min

4

Centrifuge 5000 rpm 10 °C 5 min

\

n599M8 nylon filter vwA 0.2 um

\

daiedes UHPLC-MS/MS

Fig. 3 Sample preparation using Dispersive Solid Phase Extraction.

4.44 @nw1n13 optimize colistin A, colistin B thaz polymyxin B Tagld micro
syringe ARENTarANLAINTTIULARsYnAITNTY 1 TadnSudedng Uily
21U mass WU direct infusion Iv’fm?'aq optimize A1 parameters i
winngaulvinazidnAn mass parameter Wlglun1smaaeu

v ¢
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4.4.5 fAnw1 condition Y89 Liquid Chromatography (LC) Wag mass parameters

4.45.1 n13Anw1an1z9e LC lnun1sAneyl 99AUTEnoU mobile phase
gn31n15bna ¥lnuazvuinveInedul aamgdvesnedul way
UTUInsn1sanans

0.4.5.2 Anwmniwesussduliiiuasgamaiveuvasiuialooou s
A1 collision energy d11§u MS/MS wilpsaniianudfaysanisiiu
Uszdnsainnazarnundugilunisnagavansluszuy mass
spectrometry (MS)

4.4.6 AnwiUssuiisunisana matrix-fortified calibration curve wuulduazlafla
wiadla dispersive solid-phase extraction (d-SPE) lagl4 primary secondary
amine (PSA), graphitized carbon black (GCB) kag Cig hazyIIN15NAADY
wuultuaglald internal standard Tunisadin

5. WAN1TNAADY
5.1 Wan13 optimize colistin A, colistin B kag polymyxin B lagld micro syringe g
a1saza1uuInIgIuLAazTla Lty 1 Jadnsunedns dnluaadn mass wuu
direct infusion axléAn ax Table 1 ua Fig. 4-6 FsazihlUldeAlunsvaaey
Table 1. MS detection colistin A, colistin B and Polymyxin B ESI positive mode

Compounds Precursor Product Collision RF Lens Dwell Time
ions (m/z) ions (m/z) Energy (V) V) (ms)
Colistin A 390.56 100.967 20.04 118 148.175
223.133 17.03 118 148.175
Colistin B 386.02 100.967 19.97 149 148.175
227.05 13.52 149 148.175
Polymyxin B 401.9 101.05 17.82 147 148.175

310 Table 1 A1 collision energy (CE) aglugaa 13.52-20.04 V uaga1 RF Lens ag
Tuta 118-149 V Fadusiimunzaudndu colistin A colistin B was Polymyxin B 1ijasann
A1 CE waz RF Lens ﬁﬁmammhjLaﬁﬂiiuﬁmmﬂmﬁlﬁdamaﬁaﬂawuLL@JusTWLLazmmgﬂéfm
YDINANAGOU
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385,810 384.8
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miz miz
Fig. 4 Mass spectrum 84 colistin A: (A) precursor ion, (B) product ions
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Fig. 5 Mass spectrum 89 colistin B: (A) precursor ion, (B) product ions
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Fig. 6 Mass spectrum 89 Polymyxin B: (A) precursor ion, (B) product ions

5.2 wan15fnw1 condition 84 LC (Table 2) wa¥ mass parameters (Table 3) fildlu
msveaaulngldnoduiidte Phenomenex, Kinetex 1.7 um C18 100 x 2.1 mm 14
0.1% formic acid in water wag 0.1% formic acid in acetonitrile L0 14 mobile
phase 992913 pH w81 mobile phase agluieslsvann 2.7 Favnzdmsunis
JinUseAn5AMmeaanis ionization lunseuaunis electrospray ionization (ESI)
formic acid \Juansiifiauanunsalunsseneldd vilimuneaudnsunsidou
Tuseuu LC-MS/MS fpsannlineliAadgmilunsiausuduedesile

v ¢
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Table 2. LC condition.

Parameters Value
Column: Phenomenex, Kinetex 1.7 um C18 100 x 2.1 mm
Mobile phase: Time (min) 0.1 % FA in water 0.1 % FA in acetonitrile
0 85 5
1 20 20
2 20 80
3 85 80
3.5 85 5
Flow rate: 0.2 mL/min
Column temperature: 40 OC
Sample temperature: 25 °C
Injection volume: 5puL
End time 6 min

Table 3. H-ESI parameters.

Parameters Value
Positive lon (V) 3500
Sheath Gas (Arb) 50
Aux Gas (Arb) 10
Sweep Gas (Arb) 1

lon Transfer Tube Temp () 325
Vaporizer Temp (C) 300
CID gas (mTorr) 1.5

910 Table 3 ussdulnii17ivunzaudmiunns ionization Ais 3500V 7 937eLiiy
Uszavsnmlunisaislessuvesans luruziioafugumgfivesuasininlessuiinel i
300°C 9¥r8AIUANAIULEITelLanalunszuIunTT ionization dwaliminnisasidleseu
fiflanunngenndedy
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lon = 10097
lon = 227 05

5B lon =100 97
s E2- lon =223 00
col

Colistin-A, 2.81 min, Area = 129801

Colistin-B. 2.83 min, Area = 123485

min
1 0e4
100 150 200 250 300 350 400 450 5 00)

Fig. 7 Chromatogram colistin A Fig. 8 Chromatogram colistin B
r F ] lon = 101.00
jz:zi counts
6.3e44
508 ] ‘PMEH,Z.QS min, Area = 2748

|

3324 |

|

25844 ‘i

|

13244 | |
-1 053:H - = = A |. = = - mml
A 0.95 1.50 2.00 250 3.00 3.50 4.00 4.50 4.9

Fig. 9 Chromatogram Polymyxin B

5.3 pansAnwUSeuieuni1sansa matrix-fortified calibration curve wuulduwasluly

wialla dispersive solid-phase extraction (d-SPE) Ingl% primary secondary amine
(PSA), graphitized carbon black (GCB) way C18 wagiinisnageukuuldiaylald
internal standard lunsafinlananiu Table 4-5 way Fig 10-25

Table 4. matrix-fortified calibration curve not use internal standard

Parameters wWisuieudsnsana
Not use d-SPE d-SPE (C18) d-SPE (GCB) d-SPE (PSA)
Colistin A Colistin B Colistin A Colistin B Colistin A Colistin B Colistin A Colistin B
Slope 318.3881 370.2753 -44.5557 -15.3133 -51.1303 -80.8437 656.7408 788.2690
Intercept 46.7972 138.8763 640.3068 664.5608 297.7245 415.0557 -72.6200 -199.4515
r 0.9970 0.9969 -0.7595 -0.3534 -0.9483 -0.9767 0.9997 0.9993

Table 5. matrix-fortified calibration curve use internal standard

Parameters wWisuiguiSmsanalaald IS
Not use d-SPE d-SPE (C18) d-SPE (GCB) d-SPE (PSA)
Colistin A Colistin B Colistin A Colistin B Colistin A Colistin B Colistin A Colistin B
Slope 59.5322 66.3479 12.0403 30.7963 163.2771 54.0676 53.4359 66.3876
Intercept 73.5247 117.9018 176.4299 171.4322 8.4816 314.4356 32.2338 18.9030
r 0.9041 0.8647 0.7324 0.9217 0.9492 0.2885 0.9801 0.9875

9710 Table 4 way 5 WuIINSNAGBU matrix-fortified calibration curve lagnisana
fog9mn Fig 2 wag 3 analaglily internal standard ¢35 Not use d-SPE #ian r iy
0.9970 uaz 0.9969 AUANY way d-SPE (PSA) 511 colistin A uaz colistin B e r iy
0.9997 uaz 0.9993 Auady Feogluinaminiseensu r > 0.995 (FDA, 2005)
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Colistin-A
00
7| counts*min

y =318.388x+46.797 R =0.9970

1250 %

10001

750

markg

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Fig. 10 Matrix-fortified calibration curve of
colistin A Not use d-SPE

y =59.632x+73.5625

50 Colistin-A
% ISTD

R=0.9041

350

2504 +

2004

mag/ks
. g/kg

r T T T T
0.00 1.25 2.50 3.75 5.00 6.00

Fig. 12 Matrix-fortified calibration curve of
colistin A Not use d-SPE (IS)

Colistin-A y =-44.556x+540.307 R =-0.7595

700

counts’min+

300]
2004
1004
ma/kg
0.00 1.00 200 3.00 400 500 .00

Fig. 14 Matrix-fortified calibration curve of
colistin A d-SPE (C18)

2500, ColSting ¥ = 370276x+138.876 R =0.9969
counts*min
2000-]
1500 +
1000
500-]
" malkg
000 1.00 200 3.00 400 5.00 6.00

Fig. 11 Matrix-fortified calibration curve of
colistin B Not use d-SPE

y =66.348x+117.902

550 Colistin-B
% ISTD

R =0.8647

2004

ma/kg

0
0.00 125 250 375 5.00 6.00

Fig. 13 Matrix-fortified calibration curve of
colistin B Not use d-SPE (IS)
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Fig. 15 Matrix-fortified calibration curve of
colistin B d-SPE (C18)
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Colistin-A ¥ =12.040x+176.430

R=07324
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0

ma/kg

000 1.00 200 300 4.00 5.00 600

Fig. 16 Matrix-fortified calibration curve of

colistin A d-SPE (C18) (IS)

Colistin-A y =-51.130x+297.726
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R=-0.9483
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6.00

Fig. 18 Matrix-fortified calibration curve of

colistin A d-SPE (GCB)
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Fig. 20 Matrix-fortified calibration curve of

colistin A d-SPE (GCB) (IS)
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400 Colistin-B ¥ =30.796x+171.432

R=0.9217

% ISTD

100 4
50
mglkg
0-¢ T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00

e

Fig. 17 Matrix-fortified calibration curve of

colistin B d-SPE (C18) (IS)
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Fig. 19 Matrix-fortified calibration c
colistin B d-SPE (GCB)
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Fig. 21 Matrix-fortified calibration curve of

colistin B d-SPE (GCB) (IS)
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Colistin-A y = 656.741x-72.620 R =0.9997 _ ColistinB y =788.269x-199.452 R =0.9993

3500 7 4000
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3000 4
25004
2500
20004
2000
1500 4
1500
1000 1
1000 -
500 500 4
ol ma/kg & mag/kg
0.00 125 2.50 375 500 6.00 0.00 125 250 375 5.00 6.00
Fig. 22 Matrix-fortified calibration curve of Fig. 23 Matrix-fortified calibration curve of
colistin A d-SPE (PSA) colistin B d-SPE (PSA)
250 Colistin-A y = 53.436x+32.234 R =0.9801 400 Colistin-B y = 66.388x+18.903 R =0.9875
4| % ISTD % ISTD
+
e 350
4 3004
2501
+
2504
2001
] + 200
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100 ac
J 1001
50 50]
0; ma/kg 0l maikg
0.00 1.00 2.00 3.00 4.00 5.00 6.00 000 1.00 200 3.00 4.00 500 600
Fig. 24 Matrix-fortified calibration curve of Fig. 25 Matrix-fortified calibration curve of
colistin A d-SPE (PSA) (IS) colistin B d-SPE (PSA) (IS)

6. @3UNaNIINAADY

21AN19A N1 condition LC LagnN15 optimize mass parameters 999 colistin A,
colistin B uaz polymyxin B awnsaedilaluldlunismeaeusieddldlaediodnsios
uWEmuiiena 3 wiaansang Fig. 7 - 9

nsAnwIUSeuLisunIsanm matrix-fortified calibration curve wuulvuaglald
wiatla dispersive solid-phase extraction (d-SPE) Iael® primary secondary amine (PSA),
graphitized carbon black (GCB) wag C18 wazviinirsnadsuuvulduazluly internal
standard WUINSVAABU matrix-fortified calibration curve lagn1sada@lngmu Fig 2
way 3 annlaylyly intemnal standard #2835 Not use d-SPE f@1 r 1¥AU 0.9970 wag
0.9969 AUEFU uaz d-SPE (PSA) Wa colistin A way colistin B fiAn r wirfu 0.9997 uaz
0.9993 AUAIAU G?faafﬂummsﬁmiaam%’u r > 0.995 (FDA, 2005) fauiadenldnisara
f19819uUUlU1Y internal standard wazldimailanisadauuy d-SPE (PSA) luldnsaaaeu
Aulglavesitinszvnell
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