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AERE, FKMBEEERKAEZ O T 571 (Hydrophilic Interaction Liquid Chromatography: HILIC) (B8 2%
DTY, HILCIF, FERICHREDEWVRKEEEMDDBICRBEEDEMFEACTT. I T&, HILIC OERNERE LB,
CONEE—FZAVZEOIERRICEALTCLERLTHY FT, £, AEROBREED TIE, Merck SeQuant 15
DA 7 VB ZIC-HILIC ) —X (K1 88) ORENE, BADFKECEMNDT T) 75— a2fllcoWThadL
THVEY, RERZETMHCEST LITEY, HILICICBLTTEBBZR LTWeRIT2 T ELBVET,

ZIC-HILIC ZIC-pHILIC ZIC-cHILIC

e o o° ik
et O ot Ai—CHo—CH—0H=505 @m0 —P—0—ChHy—CHy ot
Il |
CHs o} CHs
i hli ekl GSE i % HILC IcB8 T 2B A ERPREE B Y & LIS,
fEAET4E pH pH2-8 pH2-10 pH2-8 Www.merckmi||ipore.jp/ZIC_—HILIC ZTEBELEEL,
WEBNDIED, HILICHS LZRWERHDT S
A 2.1 ~ 7.5mm; 350bar PP m—— Jhr—2 3T — 2 DBEA DTSR EZMET ST
i S0 = B Ly 200 bar K 0.3 ~ 1mm; 400bar ERTEET, £, BRPCFBEOARTENE
PR 10~ 20mm; 400bar LE5, B THENAhE T,

[ 1 : ZIC-HILIC ¥ ) — X DEE 4R



ZIC*-HILIC =

PHT ERICEB AN
1. % HILIC E— FH ?

—iglc, WRREI O TS5 7 0 (RPLO) 3L DT T
T2 aVICHSARETH D EENTHSY, BHREEDOED
[EWDEERIfT E ENTWEY, LHL, RPLC T, FFEITHE
HOBWHRKHEEMZTRICRIFEEE T LN TEE A,
DK S GHEKEEMDDMDNFEE LT, IEERES
AX r7 574 (NPLO) DL ERENTEE L, NPLCT
&, BRAEZEAWTSEKRBBIENMERENETH, O
K ORI ERBEBCTIEREIE DT EMEART 5
EDRELEENE, BRERIRESNTOE LT

B 21, HILC & RPLC ZRWTIEDFRTF Rk LI fl
ZmLET. M2 TEADYDELSIT, HILCICHIF S EHIE
FFlE, RPLC DFHIBEFEHELTWET., DT &, HILC
TlE, RPICTIFREAERFELGVWABZ, BRFT AL
DEIRECH B EVND T EZRLTVET,

HILIC RPLC

2
1

Retention Time (min) Retention Time (min)

B 2 : HILIC & RPLC I & BNTF FD53 5k

Mobile phase: (HILIC) 60:40 = acetonitrile/10 mM ammonium acetate (pH
7). (RPLC) 5:95 = acetonitrile/10 mM ammonium acetate (pH 7). Sample: (1)
Phe-Gly-Gly-Phe, (2) Leu-Gly-Gly, (3) Gly-Gly-Gly.

HILIC 1&, ZDAHRFENS RS EIRRD NPLC &E—RBlfe K
STERREFO>TVWETH, HILIC TIEFKRBEEIEZ ER
TREVDIRTREBREWDHYE Y, HILCIKALSNS
#EHEIE, RPLCICAWVWSNSBEMALIBIUTH BT, BE
DBRBEPHERDINDHEEENSHRTIE, NPLCKYD
HILIC DIFS>HMBEN TS EWZE T, HILIC DEEIRTEENE
ITlE, 40 ~ 97 % D7 F= F IV EBEGKEITER MR
EROVBVLONE T, COXSGEHBEIRITEERESE (MS)
ICHERMNR L, HILICIE LCIMS IEHF 5B EDBEFE
D—DTHBHEWVWAET, LC/MSITHLT, RPLC A5 HILIC
ICEETBHIET, FKMELEMDEED 10 ~ 1000 FEHIE
MLIEEVSABHRETNTVET, e, 14 HDOFLME
EBMEAF URHHAEZBNTICDBET S EEBRETT DT,
LC/IMS DHE5THEWMI AR T ST 4 ICEBRGEDBFER
EBRVET,

2. K&

HILIC ZAW3TcdDEEIF, EAMICRPLCADY X7 L
EEKBELTY ., BERNLGBEESRMAIERPLC ERAKT
TOT, FIAIE, EHEEIRES HILIC 5 LADRFREEIC
BALTH, Eolc{BLAEZEBRAEESTEEHAETT,
%Y, BICERINTVLS Y X T LM R DY
WEBIRELWVWS T ETT, 2T, UETIEHILICICER
DFEZFRERLTHIET,

3. DEEDRE

HILIC EEMICIE, HAKMET, »D pH REEETEFZHF
DEIEHESEEETNTUVEY, PRLC LEKRIC, AEIRERE
HMEMBEERBLTOBMEINE TS, EE, HILIC TIEHRKM
LEME EBRTFENE T, HILICIKHEDODHE—F&IX
RiE5Y, BHEO—HHNEEMEE LTHELEYT ().
Nz, —EEULDKLSBEERICTENTOEIFNEE
WEHh, —MRIC, 3 ~ 60 % DXZESAIBMEARELEDE
BRAREZERE LTRAVET,

m HILIC ICH T 2R

HILIC D% EBRA T TIE, BEEMBRISKDEZHREHL A
RENET, DB, COFRKEDRE (—RICHERT D
T R) LBEREDBTONENGTHEERICK > TERE
NEY (M3). BAEDEEESD S WVIIERMEICHKET 5K
FEa L, WBFE—XA Y b EDEKR|TKTFT 2B FHEE
TEROHENBEDRFZRET 2ERELNET, DK
212, HILIC BEMBD—Rikreld, KZEEMBREITHET D
PTWBZETY., LHL, K3ICEHRI LD, HILICE
EREEMEA 4 VR TERZR > TSk, BEDRES
&, BB (1742) HEERICE>THERESELLET,

Analyte
Wieak
ehectrestatic
Interaction

B3 : E&ERFICED HKESER LHEMEEIERICEL S HILIC ORIF#E
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m E_DHEER

Bz HILIC EEMIE, BAEEOHENEEFRICED
CERICRERDSE_DEREZBLTVE Y, HENEE
ERZETEETRBEZRHEESHITIE, TNSDEE
TERZMFIT 2 e HITIBRAE foldRE R Z B ENAE IR
THEREMEDDHVET, —MRIC, BREDERERDERII,
MS DRERBREZBET B CLESAREADYEITH, B
MA 7B HILUCEEMRTIE, ThZENDOERDFHEITHE
RIBEFMTEHLO>TNSTVADBBMSNT WS, EEHEE
HELTIBVHEBEMNEEFALOATLERA (K4,

zwitterionic

column
bare sillica
column

- SVAN
-

0 5 10 15 20 25 30
Retention Time (min)

B 4 : £7:% HILIC EE# (100 X 4.6 mm) (£&173
RNTF R ITS5IFZ (pl 12) DIFEF
Mobile phase: 40 % acetonitrile in ammonium acetate buffer (50 mM, pH 6.5).

EERDOREBNEEERZBEICHIF T 52 N TENEE
EMEOEEREEZBCMZA ST EHAEEEEY, MS D
HREAETSEST LidbY EA. FHEOD HILICERE
BEHEEWVEEREE CHERT AT ENARETTH, 14 %
LaYICE LTIk 4 > B HILIC BIEMDIE S T s
EEGIBEHBIET,

SUAFILRT I/ FACILY U AD& S5 4 5k
& LTE<ETRS HILC ICERENETH, ThoDEE
HBOBERBERBBIED pH lcA= < KELET. ZhBZ,
COESEETHRICEIT 2 AEOSENEEEADRE I,
BEEEEHEOEEDAF MURREICRHE T HTHIEEICE
MESEEEEGYET, WM VREEAD LS5 pH
RIFHDEVCEEAA TR, BB pH ORBLIZAEOLE
IKESTOHRRETNET, fIXIE, B5IRT LSBT
J— VL EMOHEEDSE, BEED pHEE T2
TREGHEEEDTENTEET., YUAROD HILICERE
HERTRT £ 5550 pH TRFRELHYETH, KU
< —%0 HILIC BEMRERLNIE pH 7.5 U ETEHRERS
BESDZENAIRETT,

OH
OH
OH OH OH OH
OH
OH OH OH
L-j\OH OH OH OH

0 25 5 75 10 0 25 5 75 10
Retention Time (min) Retention Time (min)

B5:7VFIVE, TOMATIEECY T RIVEDSEICETS pH OHE

Column; ZIC-pHILIC 100 x 4.6. Mobile phase; ( £ ) 75:25 = acetonitrile/
ammonium acetate (17 mM, pH 6.8) or (£ 75:25 = acetonitrile/NH,HCO,
(17 mM, pH 9.6).

m 53EEH S LODZER
AT LOERIE, FEORHBELHABT N v I RICKE K
FLEY., ATLDBERMELFv/INUT 11, BT LERIC
BIBRLEELGFMTY., &fc, 2RI +DEELE
TN SEVEFETY,

m S EfEE
ATLDFvINTT 11, BEMEDABHBRELZRES 57D
ICEBRINT AR T, FYN\TToHBEVICEWNES,
REORKEWVREZ AT BHICK Y BEDSVEEIEL
REBEEBVET, —H, TN\ TAHBBEYIENESIE,
F—=N\—O—FRIZREURTWD, ZA4FI v I L IHh
ETLESTLEVETY, HILCIZBWT, REAIOXREREE
KEBARFCEZEERDRENID DI LF vINI T IR
2 L%9, HELLEEHEDOBEICE, EEEELHTLD
FYINTTAICHEBLEY, BEOREHEH k (Fv/\¥ 71
T7UVREREK EMENET) &, AT LEEBT HME
DOETREL LTHREEIN, UTFTOXTHEINET

_ (tR - to)

TTT, i, REDRFRRE, t ZEREEDRETI,

m RSN

A7 LOEREE, EHOBRICKFLEYT, AIZIE, FHE
BIOME, BRREDCFEEF T, ERMERIHS LFEE
NEEENZAELOEDHEEERICEDVTVEY, ikl
FAIBISAHYT % 2 DDRE A &£ BOREHRRalE, Thb
DBRENENS SV ENTEIERINTVEDEWVSE
ETHY, ROADSFHEINET !

a=—Lt [2]
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TTT kEkid TNZTNEICABELIAEL,
BHSBEH LICABEDREFEHR T,

m DR

SN NS LT, BEIEICE I EE R ORI
ICNEVRRERTRRENET, TOE3BE—IE,
REMBHERER DL —s &Y, VY FIgER ST
BY, LEAAC—UBTLEL, HEHELREFTT.,
BT, S LA, Tk BRI L TRENE Y

2

!
N=5 .54(L) 3]

V)

TTT Wy ld, E—BEDESDMBIHFHE—Y
BT, H5LPROREBREE, BEHNHS LEELT
BEIT BRITO, SMAHICHEMRT 5T EHTE BE
<7, HEEROEEE, KIEARATHLSNS (B
EWSEELABTT. HILC ICHIT 2HEFE, EE
HEREITRE NOKOE BB L OB TITONE T,
SEENT KB LIV TH ORRNNBENT 5T L5
FEECHBEOIE, BUEREESERENE T,

B HSLAMREDS LR

TJAI NI S TAVATLDRA RRY I L (T R
RIDTL [RREE] LLMFREINET) I, A1V 04
EREBEDEDBREDHEBRCTT., KA FRUTL
Vyoig) DAREE, FHERICE o e {ARFFENGWMEE
DY AT LTEAENTHOSRIEEITET 2 L TOR
BOSRESN, —MRICV, (AT LICBITEEREE !
Vo) E LTI BEONBZZELHIET, T DRA
FRUDLIE, A5 LANOBRDOEHTLHIET !

\% void = \% column + Vextra [4]

TCT, N7 LZEREE Voum - ED V) (&, AZLTTR
BIROMLARE (V,) & FTERNOERE (V) DEFTT,

V cotumn =V o = VP+ Vi [5]

HAZLTA XHEEENIGE, HT LERBEITERYN
ICc—ETHY, FHERIDHFREEIFIRILTOET, />
FOIEDY DEGBRAE, HILADEE Vews), 2F
WAYI T 2I—7, BEEE REBROBHETT.

2T, HEDEREY 21—/ E#HRT SEEIFRE LT

NN Eth, BERNEZRIELGEE TNE<ITEI LI
Y, NV ROIAY) ZRINCT BT ENTEET, LHL, B
ERRELBEUEIONECT L, BEDEMPEEDSEE YH
FL2ERMLH Y ETDTERNLETT,

LTOEERAERLGRYEC L, KEREICKSZER
BREZNESTERENHYET !

RoTEAVT TR EDEDEREIE/NY FOIEAY ITIEE
ETRHIELEAD, BIHEOEBICRLEICRVER—RL D
D BEREED DY FITDTHEULICKELS T BT LIFIEE
ARTY., TXic, RL—MUTAFZRDORE 10 cm O
BEDREERLEY,

£ 1 —RHGREDORT 10em BREOREH

RERNR NEHE
(mm) (inch) (ub)
0.064 0.025 0.32
0.13 0.05 1.3
0.17 0.07 2.3
0.25 0.10 4.9
0.50 0.20 20

4, A5 L7T7T

HERD HILIC 515 D% 133 ) AN—RTH BT, B pH
TS Y £ h. ¥ UHFR HPLIC EEMDEE pH 8
&% pH 2 ~ 8 TF. —A, KUT—F HILIC EEAaid pH 2
~ 10 TERT 3T EBTRETT,

HILIC /5 Lk, HILIC RIS CRE LA a ) A,
B BRAR L KE I EREOEEROES SRS SR
ELTHBENTOET, H3ED HILC 15 L TIREEHRED
- HDREBRE L THOBRIMERTN TN T ERBY &
¥, BT, ZIC-HILC & ZIC-pHILIC A5 Lk HEBS DR ASE
B (50 TRETHESEHTVET,

mHSLDOBE

HILICAZ LTIE, MBETHELCD L, DEIEROET (&
LWE—=7), REFREORE, REROZEE VO THERD
B\RINTT, INSOREELTE, SHRFAOREEDS
WMEEMABIERICR RS - fBa Ll Llcky, Fv /N
VT4 EROT LE AL B E T, e, BLVEE
HEEINIIZEIE, FHRPORFOAAORMT ) MMEEE >
TWBAREED DI ET,

ZIC-HILIC Z#& T ERICHE S AN 5



BE, INSIERVEEREISEERTERECTHAAL
MI T ET, HHREREARETT, CORMEETOHREE,
T LAHOFEHSEICEERE S, BERFERANCERL TS
ZELY, SeQuant 1 TClE, TEAETHS LEBE, LEYIFR
EETDOEODHERLTVETH, DA —H—TIEEGESA
ENHEREINTWRZEEH Y FTDOTTERLILEL,

1) 35 LD 30 FEDHERBEDREA 7 27K

2) A5 LD 30 BEDEED 0.5M 8L )T L
3) 5 LD 30 FEDETEDRA 7 27K

BT MUY LZEED T ELVMBELLSHBEICIE, BEIEIC
BWTW2EEER (BIZIE, 0.5MBFET Y EZU L) TH#
LecieEn

5. 8t

HILIC D#EIMLZEEIL, 40 ~ 97 % D7 = FJ)L%
BEKEIZBRERGRTY. BREDRVWERZRFS 1
&lT, P ED 3 % DXOBEEICETENTUVEITNIEE
WERh. TOKDEIZ, BEEBRREDKNBZRREES
feDICLETT

BEMEROERAELLRZEMEEL S L,
BEORFFIEMLET,

&2 OBMEACAEBRBREOIMERRIRETID, 7 b
VD RE T, BEREIE, RPLCICBWVWTERREN
BIEF & FIFHE L TWET !
FhoeFO7S <7< 7NNV <2-T0O
IN/=IV< TR/ —Ib< AR/ —]U <K

M 6lc, BEMEEREHIIRELRIFLOBRERLET,
HILIC IZBWTAEREDIBVARD—D THB 72 N~
WE, AR/ =)V EEB L TREZARECELETEZ I ED
AlRE T, —A, F—REDAZ ./ — )V TIEREFIFNE <z
DETH, HEBDLEMDAREZSHH—DDEIRET
HahELNEFEA. LHL, DBEIEREWVSEBRNOHB L,
T rZ M) IVHDREDFERTHEEVZAET,

BERZERART 250, KAREREBWAREZREET S
&, LIRULIGABEDRENELLET . K, FRIIEE
ICREGIEHEENZ WSS, BEMBEZRRICRLTHS
ERLTIIEEL,

Retention factor
H
1

f——_—1

0 T T T T
50 60 70 80 90 100

concentration of organic solvent in eluent (%)
X 6: HHEs#E & L TOBBHEHROT £ b= MUV (B) BKUX2/—I1V (B)
BEE L RIHES k LORBSR

Column; ZIC-HILIC 150 x 4.6 mm. Legend; (triangles) cytosine (squares)
adenine. The mobile phase contained 10 mM formic acid overall.

m IR Y DEEER
HILIC DR EA B ERIGER L FB-OT7 VT LETT,
Bl e FEIE, BREOEWARICH L TLBLEREE R
LETDT, TNESOBROERESESLET. —Ic, U
CBEEOESREERD UV REE TEETNTOETA
EREDEART CLRERET 578 HILIC IKI8E L E
h, PYEZTKERET VEZYLIE, &pHEREE
THEAICENEEERTT, —RIC, EERRES S ~ 20
mM OEERE A LET, SERELO LRIE, BEEN
DERMICHEE LETH, 200 ~ 300 MM TF, BHBL
FEBRAFOEEAG, s DO R4 REEE
SUBNEEREEEREL LET, TFARA 4 VR HE
&, HILIC DOBEBOME, MS OREETEEE LB,
BALENTREL, Y UAHRHILC EEADSES pH
ﬁﬂuﬁﬁmm~8?¢o—ﬁ,¢uv—%HMCIEmu
pH 2 ~ 10 CHEAEEETT.

m s

ﬁ77®ﬁﬁF%jw%ﬁﬁﬁ/4f%ﬁﬁﬁ%tbw %
FHEIFBEKRARALTLEEWL, &L, FRTZIEEICT Y
TAVRIEFEHDMMTOTOEWLES i,ﬁﬁﬁﬁ%kNUW
LEOREEARAZIN—VTBHIETHARTBHIENTE
9. AU LIZHEEENDBBREDIEBITENARTY,

m 518
BEAE, BRI, BTIE0.45 um DT (LR THBL
TLREN, TOBEBIR, HILERERSTRHELEEIC

6 ZIC-HILIC Z#&T ERICHESHN



RYTDEZTIWVHERT BT ENTEET, RUMT vk
IFLY (PTFB), RUZ7vikE=) 7> (PVDF) %50
NG ERFDICFERNCRERTRRAKMET IV 2 ZFERLT
&L,

B AVISTavIRRETSVIY A
BRIEVAOR ST ST 4TI, ERE | EEROBENIETAH
EIDIAVI ST Ay T BAHEN—RNTY,
HILICICHIF 275 YT hAHIE, RPLCELEBLT IR
WAMI TIHNET, D&Y, BELLLICHERAEDIE
EZRDELT, BEEOHEZEMELET. MELLK
HILIC BT, AEEOHBENEEERZERS LS5
Hlc, BEELDHICRERIIEERREZBINELE5755
VIV NAHERWSISEAELEHYET,

TSV ITV BRI BERNIC, BIAVREER (Fv/ Y
TAT707R) ZRDOFE%E, —EDODFT, LEHERRE
ICRWOBEZERAOHICAVLONET, V7TV IV MK
TH® ROARZZEIATBEIC, BT LIEGTEHEE (HEK)
OBEETHRICTFEETBETNEGEY A,

HILIC EE#RIE, RPLCEEHETLIZLIFBLSNE K SGR
BEIZVIY NAHPTEREZES T 5080 H 50
IR TEE . TN, BEEBICFERENSKEDK
HRREEL SHIGETNDH T, KEDKEHEEMREMRIC
RECEKELTLESTcHTT . TOKSEEHDS, HILIC
IEBIFBT 5Ty MARTIE, BHIAE 100 % N 5KR
BRI100% EFTEVSIREZT BT LIEFTEERA, 7
FZhUILDK S GEMEREZRVHILCDI ST
MBETIE, BEEEDHICHTLEENRLITEML TN
EWSTLIBYET,

HILIC A5 LDFE AR TN TH 2B E, RIEFFHEOZE
FOBREDETEFZS|IERILET, REICKOTIE, 2
BEU VIV MAHTRIEREFABRENEOND T L
HHVETH, TOLSIBHREZEICBRIES(ICE, +2
FEBRDBETT,

m HRIER &G

BHEHORE(LE AV v FEREDOIZOHDE L PN
ZTICEEHE L F Lz, SeQuant &£ TlE, TaD&HEFT ZIC-
HILIC & ZIC-pHILIC EEMZ WS T & A HELTVE T,
INSDBEEEMHIE, BEFOEE BIZAE, FELIEEE
ICIEFBWEEEZRWSE) A#NZA5I & T, #D HILIC E
EMICEHBEATREE RV ET !

o (VUTTAVIAH T 80:20 (v/v) =7t MU
| BrBE 77 E = LE I35 (20 mM)

o JSUIVMAH: 90%~40% 7MUYV BE
By EZULEER Q0mM), VZT7IIIVIVN ~
20 min (~ 3 %/min-1), F&EER/ © 10 min

6. 1174

AT 2RI —T DY A XEEZBTET, AT A
ICEATNEZHNEAZTZZTENTEEY, —RIT, 1~
100uL DEAZZRELET T, ATLY A RBDFIAEDSH
ARZAVEKR2ITRLET, BEOFHBOEAL, 7—/\—
O—FESIERIL, PEENEREZRBIVERSETCLENE
Y. B7ITRT &I, BiREA—N\—O0— FHA4ECBHE
IclE, FmhFESIChofeLkdRE—IRREBV ET, —
EEOHNZEIAT 2156, REOD/NEGF1—T (REIE
BABRYET) ZEFIV—TELTERLEIESHNY FD
WA ZMZ BT ENTEET,
EERNEZBRCRENRNTWVWSRES, LEIEZAZH
F1—TDREDZEDFAREABRDZEDFHIRE A
LEY, 2FY, RIBEHDNEWF1—TDIZSH, N\ KD
WO ENESTBTENTEET,

®R2:NEORGZHI LIHOREIARLTE

7.5 10 ~ 150 1.3
4.6 5~50 0.5
2.1 05~5 0.1

0 ' 1 ' 2 ' 3

Retention Time (min)

7 :SREAREEMLEED /OIS L

Injection volumes; 3 pL, 20 pL and 200 pL. Column; 50 x 4.6 mm ID ZIC-
HILIC column with 5 um particles. Sample; toluene, uracil and cytosine,
diluted in mobile phase.

ZIC-HILIC Z#& T ERICHE S AN 7



A7 LODEENERZFARRICFIAT i, FABIKD S
LAATED 1 % URICRELEY (K8), FAEBNMEAT L
AHFED 10 % IcBEB L, 2D 20 % DAZ LR LHFEE
TBHIENTELGLHBYET,

100,000

*1% * 10%
80,000 ? :
z . .
‘_>;~ . .
2 60,000 = .
9 : .
S : :
¥ 40,000 = .
w : :
20,000 = :
o = T T T = T T T T
0 50 100 150 200

Injection Volume(pL)

X 8 : BE2FARICHTE 0T LwhE
Analyte (k = 1.6) in mobile phase. Column; 50 x 4.6 mm.

m AR

F—=—bYTIRA T 7 ZICANSEFEESTHEHDMRE
HARODERIFEE CY, HILC ICRBELEFAEIX, 95 %
BHEAR K H2VIEEEZ RO EIERLUDERT
¥, KDEBICSWBEETHRELIBEE, AT SaRER
OEENELEDT, FELG/N\Y FOIENY Z5|ERITH
BEMENBYET, —7, BHEIAK 100 % ZkFaEE L
BZalcld, HILIC OXREBZT DKM EN ZTREIBEL
THYBRSZLEETETR A 2T, BHAKE 100 % T
DFEFIFE LI HYE A,

mERDF

JLEART Y MEERBLILEMEHBNCT7IVIE, T
L ofaaDigEY [BECEMHNEELETDT, Thb
JLEOFERIEEIFTSREY, —fRIC, A— MY 2T 3IE
BB ENTVBEHEHIRL, IW—TREHNKECRE
TNTVET, Fv—F—N\—ZERTZHICIE h
S5IEOVTEHHER L THBED S ET. FHIEADBZE
Icid, PIECEBIN—TRED 10BETHRELTILEL,
FRAEE AV ARV — T DR, SRARICEK 2R
LiBEVBEIVERZR/DIENTELT,

7. AR

—fklc, EEFLEOKREMEIL, HBZDBLD, DEY DR
ENHRELUNDHBDEPHIRITEKEFLE T, HILICICEH
W, ERZRRGEKMEDREICLEVWC EHERTT,
AAFTRARITKPIEBITHRAEDEV AR Z BREICS 65
A, BEENDREDONEEITHILTLENET, DX
STHEBZREICIAT S L, FiC, ®REONEWMEEMD
REFIELVNELSGY, DREIRE DI, DREEDETL
Y, 2T, KSEDOBRVHARIIEEIAZETIC, B
BIET 50 % EE THRRLIBIALTIILEL,

AHEHIKTERLEVLTLEEN !

AR, FARNCABT DL DI LTLIREL, BYET ¢
JVZIE, FLED 0.45 pm DFRKM PTFE & 72l& PVDF 7 1 I
g T\\a-()

m E R EDER

HILIC & RPLC I3 fiFe @RIt Z R DT, ThE5DE—
Nz B AICBREE 5 EENEER Y V-7 v T
ZIDOTENTELY, BF, WREERMBAIDL S DER
DBERIIERBE CH BT, BRLECPHAEZITOC
EBRCHILUCAZLICEREIAT S EDERETT. Z<D
BE, COXITREDFRITHILC AZ LKRTCE—7iE
MENECE T, i<, RPLC DB HILIC LD EHEHH
BlZRWS T ENTETT, HILICREBRHLAICK ZA10
BEBTIE, ERHmEFICREENIAEEYDOBRHICIKkESZE
ICEAERDAVSNE Y, —fRIC, COXITRED
BIRIE, RPLC AT LEHTE—V BiEZSIER T LN
AIEECY,

8 ZIC-HILIC Z#&T ERICHESHN



8. ZIC-HILIC >') — X D5

ANMBFOBFETIE, WA 4 A HPLC A5 L ZIC-HILIC &
)—XRICBT BRMERE T TV r— a VHIEBNALET,

ZIC-HILIC ZIC-pHILIC

CHs

@l o
173 28 OcH N~—CHz—CH,—CH,—S0;
CH3
FERME JUATIV RUI—
fEFRTHE pH pH2-8 pH2-10
A& 2.1 ~ 7.5mm; 350bar
it IE A 0.1 ~ Tmm; 400bar 200 bar

A#Z 10 ~ 20mm; 400bar

ZIC-cHILIC

0@

| |

1B E oy i i (ONG

oWo P—0—CH,—CH,—N—CHj

o) CHg

RERIME ATV

fEFRTEE pH pH2-8

it FE A& 2.1 ~ 4.6mm; 350bar

A% 0.3 ~ Tmm; 400bar

B 9 : ZIC-HILIC ¥ V) — X DEFEHED LR,

9|TRT EHBY, ZIC-HILC ¥ —XTldmEr 4 >V BERE
EEEERICHERELTVWET., DAL LOMEIL, A
SRATAZVTE, PEEK, ATV LRABHYET, DEAEH
S LDMEIFAT YL ATY, RUI—FD ZIC-pHILIC &
BCRIVRNZ A VEIOmEA 4 VA EEEZHER‘E L
HDT, KWFEIES5um TY,

ZIC-HILIC ¥ ) —XDEERIF, Bt BEMESIUOHHED
KM DRI HILIC DEEDTcSHICERFTENTLE
¥, CORFRH S HILICEEHEDRS LY, BTU—F (¥
100 EREF (K 11) BERENET,

45.00 B0O.0C
Phase Bleed Test With ELSD

000 2050
2800
2600
2400
200
2000
18.00
16.00
" ZIC®-HILIC
12.00
1000
200
600
359 400 420
;zcéaowowwnzwnﬁ“ﬂz“:’i‘]i’m III
weecannnl

ISP LSS SIS LS
s @ﬁfﬁﬁ@“ fﬁf"”*‘?ﬁf

Packing Type

mv Reading at Maximum

X 10 : ZFNABEAR LI (ELSD) ICKZTHIRA S L SOBFHMOAERER
(Alltech Associates #tDIFEIC KB )

Injection
#1

Injection
#501

Injection
#1001

0 1 2 3
Retention Time (min)

E11: MLITY (VO), 952, ¥ bV DEYELEA

Column; 50 X 4.6 mm ZIC-HILIC. Mobile phase; 80:20 = 5 mM acetonitrile/
ammonium acetate. Flow rate; 0.5 mL/min.

m S3EEH S LDER

ZIC-HILIC & ZIC-pHILIC 5 LIZEMH U FICRRG <R LCE
REREZRD, K12 ITRT KO ICEBLIEREZRLET,

ZIC®-HILIC
5 ym PEEK

ZIC®-HILIC
3.5um SS

i

I

1 ' 2 3
Retention Time (min)

ZIC®-pHILIC
5 ym PEEK

o =

E12: B55EM, MFEOHSLILEB ZICHSLTDORMVIY VO), 75
W, Y09

Column 50 x 2.1 mm.

ZIC-HILIC Z#& T ERICHE S AN 9



m e

ZIC-HILIC & ZIC-pHILIC 75 LD RERMIX, RPLCAZ A
EEFEGOTVEY., K13 TRIKDIT, —MHIC, 46
mmOARAEDHILC AT LILH T EREREILS L Z 0.5
mL/min TY,

0.08 20

0.06 1

Plate Height (mm)
=) =)
o (=]
N H

Column Backpressure (Mpa)

Flow Rate (mL/min)

13 : BEERE L DBNES LUH S LEEL DORRF

Cytosine diluted in mobile phase and separated on a 50 x 4.6 mm ZIC-HILIC
column with 5 pum particles. B Plate Hight, O Back pressure.

ZIC-HILIC AZ L&, ETCHLEWREHEFETCHERT S EH
ABETY., K141, 0.5~ 5.0 mlL/min DRE CRFEDH
MESNBENSTEEZLELTVWET, TOXE&HETD
A LERIGHFRARSEETHY, /N1 AIV—T v FOIC
BATEECH B EHRLTVET,

5.0 mL/min
2.0 mL/min

0.5 mL/min

—

bl

0 1 2 3
Retention Time (min)

E14: RE5RECSVTCUEL/OT NS A

Separation of toluene (void marker), uracil and cytosine, an diluted in mobile
phase and separated on a 50 x 4.6 mm ZIC-HILIC column with 5 pm particles.

m iR

DG OEE, LIELIEEIDIRPOEA, EoIciEIz
REDDBENDR T —IVT7 v TOEBERVET, DL
FHRGRMEE, EEEIETNBOTNEI/7AH5W0EF/ L
NIWDE ATV TICHBEARIETY . ZIC-HILICERE
BIE, B15IERT LD, ARLANILHSE I FEPIE
BNOEGGRT—IVT7 Y THBRRBICTEE T, 2709
FrES VDS LNDHISEEKICEEZE NG TEE T,

DEMEETIE, AZLDBEFENEER/NTA—2EGY
E9. ZIC-HILIC IF, BEWNMRFHER TH > TCEHIERICEVE
M ERLET (K16).

100 mg/mL
50 mg/mL
20 mg/mL
10 mg/mL

5 mg/mL
1 mg/mL

0 1 2 3 4
Retention Time (min)

B 15 : REORESBRE 50 mm H5 LTOSEEER

Column; ZIC-HILIC with 5 pm particles, except for the 20 mm D column
which had 10 pm particles.

column ID

20 mm

]\ /\ 7.5 mm

N J\ _A__46mm
/L,/L_/w

0 ' 1 ' 2 ' 3

Retention Time (min)

E16: =ZaF>7 3 F (k= 0.65) O&FIFE

Column; ZIC-HILIC 150 x 20, 5 pm. Mobile phase; 90 % acetonitrile, 10 % 5 mM
ammonium acetate. Flow rate; 18.6 mL/min. Injection; 0.5 mL (1 - 100 mg/mL) in
mobile phase.

10 ZIC-HILIC Z#&T ERICHESHN
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SeQuant Application Note 2800-06A

27 LA F ED5hRHG

Chromatograph

ic Conditions

Column:

ZIC®-pHILIC, PEEK 150 x 2,1 mm, 5 um (No.150460)

Injection:

1 uL (20 pmol) in ACN/MeOH (80:20 v/v)

Detection:

FTMS, ESI negative mode, scan 100-1000 m/z

Flow Rate:

100 pL/min

Mobile Phase (v/v):

A: Acetonitrile

B: 10mM CO,(NH,), + 0.2% NH,OH
Gradient: 20-60%B in 15 min, 5 min at 60%B8

15 min equilibration at 20%B

f e

Chromatographic Data

W(ULMLM

; ; ; é {5 i5 No. Compound Time (min) Retention factor
Retention Time (min) 1 fs lvoid volume ) 25 -
2 Pantothenate 5.0 1.0
3 Acetyl-CoA 9.3 2.7
4 AMP 9.8 29
5 CoA 10.4 3.1
6 ADP 1.2 35
7 ATP 123 39

By courtesy of:T.Pluskal, KNagao and M.Yanagida, GO Cell Unit, Initial Research
Project Okinawa Institute of Science and Technology, Okinawa 904-2234, JAPAN

SeQuant Application Note 2800-07A

)2 EEY 2TV DSHRH

o NHS Chromatographic Conditions
HNJ) 3 i N> Column: ZIC®-pHILIC, PEEK 150 x 4.6 mm, 5 um (No.150461)
e ) Ry s Injection: 5L
Detection: UV 254 nm
1

Pressure Drop:

3.9 MPa (562 psi)

Flow Rate:

0.5 mL/min

Mobile Phase (v/v):

800 Acetonitrile, 200 20 mM Ammonium Carbonate

(pH 8.8) (total ionic strength 4 mM)

Hoh
HN ] H i
N HNJj

U Chromatographic Data
} No. Compound Time (min) Retention Factor
(') ) ; Y ; . 1'2 t, (void volume ) 29 -
Retention Time (min) ! Thymine 43 05
2 Uracil 5.0 0.7
3 Adenine 5.8 1.0
4 Cytosine 7.3 1.5
5 Guanosine 9.9 2.4

BE | SMEIERARPTABICIRLET,
EREHERFEENGNE S TEESEEL,

ZIC-HILIC/ZIC-pHILIC ZF&{LE¥D DA



SeQuant Application Note 2700-21A

AMP, ADP, ATP D434l

Chromatographic Conditions
HO, i
OF’Oaz_ Column: ZIC®-HILIC, PEEK 150 x 4.6 mm, 5 um, 200 A (No.150455)
H Injection: 20 L in mobile phase
1
N i o Detection: UV 244 nm (UFS1.0V)
||/ 3 ,> Pressure Drop: 6.3 MPa (913 psi)
5 N ™ Flow Rate: 1.0 mL/min
NH»> Mobile Phase (v/v):  70% Acetonitrile, 30% 100 mM Ammonium Acetate (pH 4.0)
4
3
P J Chromatographic Data
0 2 4 6 8 10 No. Compound Time Retention
. i . (min) factor
Retention Time (min) vodvoume) = .
0 .
1 AMP (Adenosine monophosphate) 43 19
2 ADP (Adenosine diphosphate) 6.9 36
3 ATP (Adenosine triphosphate) 99 5.6

SeQuant Application Note 2700-36A

AMP & ATP D531

Chromatographic Conditions

Column: ZIC®-HILIC, PEEK 20 x 2.1 mm, 3.5 um, 100 A (No.150439)
. Injection: 750 nL in mobile phase
Detection: UV 254 nm (UFS 1.0V)
2 Pressure Drop: 13.1 MPa (1886 psi)
Flow Rate: 2.0 mL/min

Mobile Phase (v/v):  70% Acetonitrile, 30% 100 mM Ammonium Acetate
(pH 4.5)(total ionic strength 30 mM)

Y J y I J ! Chromatographic Data
Y 3 6 2 12 15 No.  Compound Time Retention
Retention Time (sec) (sec) factor
t, (void volume ) 1.2 -
1 AMP (Adenosine monophosphate) 5.4 35
2 ATP (Adenosine triphosphate) 10.7 7.9

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA

13



NTF ED53 R

Chromatographic Conditions

Column: ZIC®-pHILIC, PEEK 150 x 4.6 mm, 5 um (No.150461)
1 Injection: 5 pL in mobile phase
Detection: W @ 214 nm (UFS1.0V)
Flow Rate: 1.0 mL/min

Mobile Phase (v/v):  70% Acetonitrile and 30% Ammonium formate 200 mM,
pH 6.2 (v/v) (overall ionic strength: 60 mM)

3
2
— — Chromatographic Data
0 5 10 15 No. Compound Time (min)
Retention Time (min) 1 Angiotensin Il 2.7
2 Bradykinin 48
3 Gly-His-Lys 12.0

SeQuant Application Note 2700-17A

N-7tEFIV-l-RFTA4 2 ED MV DR EI

Chromatographic Conditions
1 2 Column: ZIC®-HILIC, PEEK 100 x 4.6 mm, 5 pm, 200 A (No.150453)
Injection: 10uLi bile ph
o o o njection uL in mobile phase
HS/\‘)J\OH HZNJJ\H/\/\HJ\OH Detection: ESI'MS, neg. Mode
\n/NH NH, Flow Rate: 0.5 mL/min
o Mobile Phase (v/v):  70% Acetonitrile, 30% 100 mM Ammonium Acetate (pH 5.6)
J P J .y Chromatographic Data
o T No.  Compound Time (min) Retention factor
0 5 10 15 -
. . R t, (void volume) 20 -
Retention Time (min) -
1 N-Acetyl-L-Cysteine 3.8 0.9
2 Citrulline 8.3 3.2

ZIC-HILIC/ZIC-pHILIC ZF&{LE¥D DA



4-AHP & 3-AHP D531

1 Chromatographic Conditions
Column: ZIC®-HILIC, PEEK 150 x 2.1 mm, 3.5 um, 100 A (No.150442)
2 Injection: 5 pL in mobile phase
P o) Detection: UV @ 254 nm (UFS 1.0V)
| .
OH OH Column Temp Ambient
NH, NEL Flow Rate: 0.15 mL/min
HN HO 2 Mobile Phase (v/v):  75%, Acetonitrile and 25% Ammonium Acetate 100 mM;
OH NH2 pH 6.8 (v/v) (total ionic strength 25 mM)
A J U L
) ) ) j ' Chromatographic Data
0 5 10 15 20
. . . No. Compound Time (min
Retention Time (min) 2 A . (i)
1 4-AHP (4-amino-3-hydroxyphenylalanine ) 10.6
2 3-AHP (3-amino-LTyrosine) 1.7

SeQuant Application Note 2700-18A

> BEtHHE ) A DEHEYI D 25

Chromatographic Conditions
Column: ZIC®-HILIC, PEEK 150 x 2.1 mm, 5 pm, 200 A (No.150454)
2 Injection: 2 L samples diluted in 70:30 acetonitrile/water (v/v)
100 LAp=CHI R 2= CHIHIXICHI)
2Ry =CH R 2= H . H H
J 5 | P M ot Detection: LC-MS in negative mode
— a.Ry= 2=
3 HO—P—0OR; 121=ch R2-icay TIC from SIM m/z: 179 (+ fragment 109, 123, 137, 151,
9 l SAjcaa Raon 191,247 and 286)
= @.R1=CH} Rz2=H "
6 Flow Rate: 0.35 mL/min
g
] Z Mobile Phase (v/v): 80% Acetonitrile, 20% 100 mM Ammonium Acetate
g (total ionic stregth: 20 mM)
H 8
. k
0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Retention Time (min)

Chromatographic Data

No.  Compound Concentration Time Retention
(ppm) (min) factor
t, (void volume) - 1.13 -

1 PMPA (Pinacolyl-methyl-phosphonic acid) 20 1.50 03

2 BMPA (n-Butyl-methyl-phosphonic acid) 50 1.76 0.6

3 IEPA (Isopropyl-ethyl-phosphonic acid) 100 2.04 0.8
4 IMPA (Isopropyl-methyl-phosphonic acid) 50 2.36 1.1

5 EMPA (Ethyl-methyl-phosphonic acid) 100 2.81 15
6 PPA (Propyl-phosphonic acid) 200 4.60 3.1

7 EPA (Ethyl-phosphonic acid) 400 751 56

8 MPA (Methyl-phosphonic acid) 300 11.92 95

By courtesy of Julien Courtois and Crister Astot, FOI, Umes, Sweden

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA
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SeQuant Application Note 2800-08A

BAEEE T ADIVEVEOSRE

Chromatographic Conditions

Column: ZIC®-pHILIC, PEEK 100 x 4.6 mm, 5 um (No.150464)
Injection: 3 pLin mobile phase

Detection: UV 254 nm (UFS 1.0V)

Column Temp 30°C

Flow Rate: 0.8 mL/min

Mobile Phase (v/v):

80% Acetonitrile, 20% 10 mM KH,PO, (pH 6.2 with KOH)

P OH
H o)\]/l\I/CH
HO ©
1
M
%
2
5 10 15 20

Retention Time (min)

(total ionic strength: 2 mM)

Chromatographic Data

No. Compound Time Retention
(min) factor
t, (void volume ) 1.1 -
1 Tartaric acid (430 pg/ml) 6.0 4.4
2 Ascorbic acid (140 ug/mL) 153 129

B2 | EMRIANARP TRBITIRLE T,
EREHEEBENGTVLS TEELEW,

SeQuant Application Note 2700-19A

y - & ROF TFIVEEDSZHRH

Retention Time (min)

k'=23.2
80 % ACN
) — 75 % ACN
k=23 — 70 % ACN
k=17
0 1 2 3

Chromatographic Conditions

Column: ZIC®-HILIC, PEEK 50 x 2.1 mm, 3.5 um, 200 A (No.150445)
Injection: 2 pL in mobile phase
Detection: LC-ESI MS negative mode(50 V fragmentor; 2.5 KV cone voltage)

SIM ion: 103.2

Pressure Drop:

4.6, 4.4, and 3.8 MPa (662, 634, and 547 psi)

Flow Rate:

0.2 mL/min

Mobile Phase (v/v):

Acetonitrile ratio differs among experiments (left),
100 mM Ammonium Formate (pH 6.3)

Chromatographic Data

Compound Eluent Time Retention
composition (min) factor
t, (void volume) 0.5 -
gamma-hydroxybutyric acid 70 % ACN 1.34 1.7
gamma-hydroxybutyric acid 75 % ACN 1.65 2.3
gamma-hydroxybutyric acid 80 % ACN 2.10 3.2

16 ZIC-HILIC/ZIC-pHILIC ZF&{LE¥D DA



SeQuant Application Note 2700-14A

Chlormequat & Mepiquat D534l

Chromatographic Conditions

1 2 y Column: ZIC®-HILIC, PEEK 100 x 2.1 mm, 3.5 um, (No.150447)
Ol/ Injection: 20 pL in mobile phase
Oy Detection: Electrospray-MS in postive mode (ESI+)
N Single ion monitoring (SIM) at m/z 114 and 122
Flow Rate: 0.2 mL/min

i ] Mobile Phase (v/v): 80% Acetonitrile, 20% 25 mM Ammonium Acetate
l '\ Temperature: Ambient

I

ot Mg MNWH‘WWWMWM%W Chromatographic Data

J
r T T T T

T No.  Compound Time (min) Retention factor
0 2 4 6 8 10 -
t, (void volume) 1.6 -
Retention time (min)
1 Chlormequat 3.1 09
2 Mepiquat 4.3 1.7

By courtesy of:
Dr.-Ing. Ludmila Havlik, Chemisches Labor Dr. Wirts + Partner, Hannover,
Germany, www.wirts.de

97y kDGBHRB

Chromatographic Conditions

Column: ZIC®-HILIC, PEEK 150 x 4.6 mm, 5 um, 200 A (No.150455)
Injection: 5 mL of a 50 ppm solution diluted in in acetonitril/water
n (1:1)
Detection: UV @ 313 nm
\ Column 40°C
(60:40) Temperature:
(55:45) \ J L Flow Rate: 1.0 mL/min
(50:50) k Mobile Phase (v/v): Acetonitrile/250 mM Ammonium acetate pH3.7 (X:Y)
l (total lonic strength: 100-150 mM)
(40:60)
' T . . . . . . Y Chromatographic Data
mobile phase Time
(min)
0 2 4 6 8 10 12 14 16 2050) o
Retention Time (min) . .
(50:50) 7.5
(55:45) 99
(60:40) 135

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA



ABRITHIVIEV ASZU, T/ TT7 IV DH3HH

Chromatographic Conditions
Column: SeQuant® ZIC®-HILIC 250x4.6 mm, 5.0 uM, 200 A (No.151458)
300 Injection: 10 pL
3 Detection: Shimadzu LC-10, UV 218 nm
250 4 H HNH
(1R Cell: 10 pL
< H
E 200 - M\r I Column 30°C
~ e Temperature:
E 150 .'/ n’gu :
a | uA\ Flow Rate: 1.5 mL/min
% 100 - N.")\ ., Mobile Phase (v/v): Buffer: Dissolve 0.77 g of ammonium acetate in 1000 m|
= 1 / water (10 mM).Mix Acetonitrile and Buffer 85:15 (v/v)
50 - lz Diluent Mobile phase
l. Sample: 500 ppm metformin and 4 ppm of each impurity in
0 T v T T T " mobile phase
[1] 5 10 15 20 25 30 5 5 pv——
Retention Time (minutes) ressure 2rop: ar (913 psi)

Chromatographic Data

No.  Compound Time Theoretical Plates Tailing
(min) Factor
1 Cyanoguanidine 2.7 11209 1.1
2 Melamine 33 8937 1.1
3 Metformin 18.8 8042 1.0

EEU AR Z VD5

Chromatographic Conditions
Column: ZIC®-HILIC, PEEK 150 x 4.6 mm, 5 um, 200 A (No.150455)

cl Injection: 1 L of a 100 ppm solution of each diluted in mobile phase

SOsH 2 Detection: UV @ 254 nm (UFS 1.0V)
Column Ambient
Temperature:
1 HoN Flow Rate: 0.5 mL/min
O Mobile Phase (v/v):  900%, Acetonitrile10%, Ammonium Acetate 10 mM, pH 6.8
N\[/N (total ionic strength: 1 mM)
NH>
0 2 4 6 8 10
Retention Time (min)

Chromatographic Data

No. Compound Time Retention
(min) factor
t, (void volume ) 30 -
1 p-toluenesulfonic acid (LogP: 1.7) 35 0.2
2 Pyrimethamine (LogP: 2.7) 46 0.5

ZIC-HILIC/ZIC-pHILIC ZF&{LE¥D DA
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Chromatographic Conditions

Column: ZICO-HILIC, PEEK 20 x 2.1 mm, 3.5 um, 100 A (No.150439)
Injection: 2 pL in mobile phase

Detection: Sedex 85LT ELSD @ 60 °C, 4.0 bar compressed air and Gain 11
Column Ambient

Temperature:

Flow Rate: 0.5 mL/min (Pressure drop 5.5 MPa (792 psi))

Mobile Phase (v/v): 80% Acetonitrile and 20% Ammonium Acetate 100 mM;
pH 4.5 (v/v) Overall ionic
strength: 20 mM

0 1 2
Retention Time (minutes)

Chromatographic Data

No. Compound Time (min)
1 Choline 0.7
2 Inositol 1.2

SeQuant Application Note 2700-27A

EBILE R EZT DIEBIED D HRE

Chromatographic Conditions

4 6 8
Retention Time (min)

Column: ZIC®-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (No150451)
Injection: 5 uL in mobile phase
Detection: UV 212 nm (UFS 1.0V)

Pressure Drop:

5.3 MPa (763 psi)

Flow Rate:

0.5 mL/min

Mobile Phase (v,

Iv): 70% Acetonitrile, 30% 5 mM

Ammonium Acetate

Chromatographic Data

No. Compound Time Retention
(min) factor
t, (void volume ) 1.0 -
1 M6G (Morphine-6-glucoronide) 39 29
2 M3G (Morphine-3-glucoronide) 5.2 4.2
3 M (Morphine) 7.2 6.2

A method for On-line Desalting and Determination of Morphine, Morphine-
3-glucuronide and Morphine-6-glucuronide in Microdialysis and Plasma
Samples using Column Switching and ZIC®-HILIC separation - Tandem Mass
Spectrometry can be found at: Rapid Commun. Mass Spectrom., 19 (2005)
2116-2122

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA
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SeQuant Application Note 2700-29A

1,5- 772 LY I RIVKRVEED SR

| s e s e e S
0 1 2 3 4 5 6 7 8
Retention Time (min)

Chromatographic Conditions

Column: ZICO-HILIC, PEEK 150 x 4.6 mm, 5 um, 200 A (No150455)

SOH Injection: 10 pL in mobile phase

Detection: UV 288 nm (UFS 1.0V)
Oj Column 40°C
Temperature:
SO3H Flow Rate: 0.5 mL/min
Mobile Phase (v/v): 80% Acetonitrile, 20% 10 mM Ammonium Acetate
(pH 6.8) (total ionic strength: 2 mM)

Chromatographic Data

SeQuant Application Note 2700-31A

No. Compound Time Retention
(min) factor
t, (void volume ) 3.0 -
1 1,5-napthalenedisulphonic acid 55 0.6

Moniliformin Q53

Chromatographic Conditions
o o Column: ZIC®-HILIC, PEEK 150 x 4.6 mm, 3.5 um, 200 A (N0 150449)
Y
100 t( 8.96 Injection: 3l
Diode Array Detection: Diode Array and Negative ESI-MS
%] OH =229 nm
Flow Rate: 0.5 mL/min
TSNS VM USCR S .~ 0 S SN Mobile Phase (v/v): A: Acetonitrile
100 8.97 B: 100 mM Ammonium Formate (pH 6.4)
TOF ESI-MS Gradient: 5-15% B in 15 min (0.5 mL/min)
% SIM 15-50% B in Tmin (1 mL/min)
\¥ 50% B in 4min (1 mL/min)
A e i ARana ASARLEARAN aanadnasas sasasasasy T 50-5%B in 1 min (1 mL/min)
100- 9.05 598 in 2 min (1 mL/min)
9.23 e EE decreasing the flowrate to 0.5 mL/min
% TiC
T lne e e T i . N .
TP R Time Chromatographic Data
2.00 4.00 6.00 800 1000 1200 1400  16.00
No. Compound Time Retention
(min) factor
t, (void volume ) 30 -
1 Moniliformin (720 ng/ml) 9.0 20

by courtesy of: K. F. Nielsen, Center for Microbial Biotechnnology (CMB)
BioCentrum-DTU Technical university of Denmark, Lyngby, Denmark

A method for quantification of Moniliformin in maize plants using ZIC®-
HILIC separationand diode array detection - negative electrospray mass
spectrometry can be found at :J. Agric. Food Chem., 55 (2007) 9764-9768

20
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SeQuant Application Note 2700-32A

I70/b=F> (DFMO) D531l

lication Note 2700-33A

Chromatographic Conditions
Column: ZIC®-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (No150451)
F '®) Injection: 5 pL in mobile phase
F | Detection: UV 210 nm
HoN OH Flow Rate: 0.5 mL/min
2 Mobile Phase (v/v): 75% Acetonitrile, 25% 5 mM Ammonium Acetate
(pH 6.8) (total ionic strength 1.25 mM)
H>N
Chromatographic Data
0 2 4 6 10 No.  Compound Time Retention
i i i (min) factor
Retention Time (min) -
t, (void volume ) 1.0 -
1 DFMO Eflornithine (0.75 mg/mL) 79 6.9

Chromatographic Conditions
Column: ZIC®-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (No150451)
Injection: 5 pL in mobile phase
Detection: UV 204 nm
HoN_ _NH, :
\( Flow Rate: 0.5 mL/min
0 Mobile Phase (v/v): 90% Acetonitrile, 10% 5 mM Ammonium Acetate
(pH 6.8) (total ionic strength 0.5 mM)
Chromatographic Data
r T T T ¥ 1
0 1 2 3 No. Compound Tlme Retention
(min) factor
Retention Time (min) -
t, (void volume ) 1.0 -
1 Urea (1.0 mg/mL) 19 09

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA
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SeQuant Application Note 2700-34A

OH OH
OH OH
oA
I N
o 1 2 3 4

Retention Time (min)

SeQuant Application Note 2700-35A

EDTA D534

Chromatographic Conditions

Column: ZIC®-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (N0 150451)
Injection: 10 uL of a 4mM standard solution in mobile phase
Detection: UV 210 nm (UFS 1.0V)

Pressure Drop:

1.4 MPa (202 psi)

Flow Rate:

0.5 mL/min

Mobile Phase (v/v):

70% Acetonitrile, 30% 100 mM Ammonium Acetate
(pH 6.8) Overall ionic strength = 30 mM

Chromatographic Data

Compound Time Retention  Asymmetry
(min) factor

t, (void volume ) 1.0 - -

EDTA 4.4 3.4 1.1

FTEIVZZIEIVEFIVZ I EIVAIVRYBEDSHRB

Chromatographic Conditions

Column: ZIC®-HILIC, PEEK 20 x 2.1 mm, 3.5 um, 100 A (No150439)

Injection: 2.5 pL in mobile phase

Detection: Agilent 1200 LC-system coupled online to an API5000
triple quadrupole

Flow Rate: 1.0 mL/min

Mobile Phase (v/v):

8500 Acetonitrile, 15% 10 mM Ammonium Acetate
(pH 3.5)

Chromatographic Data

2
15000
i
@ 10000
2
5000
[+]
1] 10 20 30 40 50
Time (sec)

No.  Compound Time Retention
(seconds) factor
t, (void volume ) 2 -
1 Oseltamivir (5 ng/mL) 11 35
2 Oseltamivir carboxylate (30 ng/mL) 29 10.9

By courtesy of: Dr Niklas Lindegard, Faculty of Tropical Medicine,
Mahidol University, Bangkok, Thailand
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SeQuant Application Note 2700-11A

SeQuant Application Note 2700-39A

Chromatographic Conditions
Column: ZICO-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (No.150451)
—— injection . - -
#1001 Injection: 5 pL in mobile phase
Detection: UV 254 nm (UFS 1.0V)
Temperature: 24 °C
injection Pressure: 1.1 MPa (158 psi)
#501 Flow Rate: 0.5 mL/min
Mobile Phase (v/v): 80% Acetonitrile, 20% 5 mM Ammonium Acetate
—— injection
#1
Chromatographic Data
! N ' N N v N No.  Compound Time Retention Resolution
0 1 2 3 (min) factor
Retention Time (min) 1 Toluene 1.0 - -
t, (void volume)
2 Uracil 1.6 0.61 6.6
3 Cytosine 25 1.50 6.7

HEREERE 1 0.1-0.7%

FCABIDRFEEMEDLER

2902-052

2812-052

—2712-052
v v L) v L) % L) ¥ L
0 1 2 3 4

Retention Time (min)

Chromatographic Conditions

Columns: ZIC®-HILIC, PEEK 50 x 2.1 mm, 3.5 um, 200 A
ZIC®-pHILIC, PEEK 50 x 2.1 mm, 5 um, (No150459)
ZIC®-HILIC, PEEK 50 X 2.1 mm, 5 um, 200 A (No150450)

Injection: 1 L in mobile phase

Detection: UV 254 nm (UFS 1.0V)

Pressure Drop: 0.8, 1.4, and 2.0 Mpa, respectively

0.1 mL/min

Flow Rate:

Mobile Phase (v/v):

80% Acetonitrile, 209% 5 mM Ammonium Acetate

Chromatographic Data

No. Compound Time Retention  Resolution
(min) factor
1 Toluene 1.1 - -
t, (void volume )
2 Uracil 1.7 0.7 5.6
3 Cytosine 25 1.6 6.8

ZIC-HILIC/ZIC-pHILIC ZF& L&D DA
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SeQuant Application Note 2700-09A

REDODELGDET 50 mm B35 L TORDBELE

]I“|| Column 1D
A
A 75 mm

Retention Time (min)

=211 mm
T — ——— r—
0 1 2 3

SeQuant Application Note 2700-28A

AE 4.6 mm D5 20 mm NDRT—IV7 v TH&5

Column ID

20 mmID
=45 mm ID

Retention Time (min)

Chromatographic Conditions

Columns: ZICO-HILIC, PEEK 50 x 2.1 mm, 5 um, 200 A (No.150450)
ZIC®-HILIC, PEEK 50 x 4.6 mm, 5 um, 200 A (No.150451)
ZIC®-HILIC, PEEK 50 x 7.5 mm, 5 um, 200 A
ZIC®-HILIC, SS 50 x 20 mm, 10 um, 200 A

Injection: 1, 5,20, 100 pL in mobile phase

Detection: UV 254 nm (UFS 1.0V)

Pressure : 1.0, 1.0,0.8, 1.1 MPa (144, 144, 115, 158 psi)

Flow Rate:

0.1,0.5, 1.3,9.3 mL/min

Mobile Phase (v/v): 80% Acetonitrile, 20% 5 mM Ammonium Acetate

Chromatographic Data

No.  Compound Time Retention Resolution
(min) factor
1 Toluene 1.0 - -
t, (void volume)
2 Uracil 15 0.56 7.1
5 Cytosine 24 1.46 6.9

(BT IVEAE : HF LR 2—L0 10%)

Chromatographic Conditions

Column: ZIC®-HILIC,SS 150 x 20 mm, 5 pm, 200 A (No154097)

ZIC®-HILIC, PEEK 150 x 4.6 mm, 5 um, 200 A (No150455)
Injection: 250 and 5000 pL of white wine diluted 1:3 with acetonitrile
Detection: UV 240 nm (UFS 1.0V)

Pressure Drop: 5.0 MPa (720 psi)

20 and 1.0 mL/min

Flow Rate:

Mobile Phase (v/v): 80% Acetonitrile, 20% 200 mM Ammonium Acetate

Chromatographic Data

No.  Compound Time Retention Assymetry
(min) factor
1 t, (void volume ) 15 - -
2 Ascorbic Acid 1.3 6.5 1.01
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a 8 B

Intensity (mV)
[
(-]

L

Retention Time (minutes)

Chromatographic Conditions

Column: ZIC®-cHILIC (3 pm, 100A) PEEK 150x2.1 mm (No.150658)

Injection: 5L

Detection: UV at 200 nm. Shimadzu LC-10Vp equipped with 2.5uL
semi-micro flow-cell

Column 30°C

Temperature:

Flow Rate: 0.3 mL/min

Mobile Phase (v/v):

Acetonitrile and 25mM Potassium Phosphate buffer pH
6.0 (75:25 v/v)

Sample :

Riesling wine (up), 10ppm mix of standards (bottom)
diluted in mobile phase

Chromatographic Data

No. Compound Time (min) Retention factor
t, (void volume ) 1 -
1 Acetic acid 2.4 1.4
2 Succinic acid 39 29
3 Malic acid 55 45
4 Tartaric acid 6.0 5.0
5 Citric acid 89 79

7SIV )Y LOZRA

95
85
75
65
55

Intensity (mAU)

35
25
15

O, .

.

2 4 6 8 10 12 14

RetentionTime (minutes)

Chromatographic Conditions

Column: ZIC®-cHILIC 150x2.1 mm, 3 pum, 100 Angstrom (No.150658)
Injection: Tul

Detection: Agilent 1260, ELSD

Column Ambient

Temperature:

Flow Rate: 0.2 mL/min (Backpressure: 39 Bar (566 psi)

Mobile Phase (v/v):

Acetonitrile and 100 mM ammonium acetate adjusted to
pH 4.5 by glacial acetic acid (75:25). Total ionic strength
in mobile phase = 25 mM.

Sample :

1mg/mL Sodium Cyclamate in mobile phase

Chromatographic Data

No. Compound Time Theoretical Tailing
(min) plates factor
1 Cyclamate 6.0 4329 1.1
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Chromatographic Conditions
1000 Column: ZIC®-cHILIC (3 um) 250x4.6 mm (No.150662)
Injection: 10 uL
HA N, - - -
800 - Detection: Shimadzu Prominence, UV 218 nm
s | Column 25°C
E N Temperature:
—= 600 - §/
é- N Flow Rate: 0.8 mL/min (backpressure: 75 Bar (1088 psi)
g 400 - Mobile Phase (v/v): Weigh 1.92 g of ammonium acetate & dissolve in 1L
g water. Mix acetonitrile & buffer 84:16 (v/v). Sonicate for
= 15 mins. (Total lonic strength: 4 mM)
200 Sample : Dissolve 3.0 mg of substance in mobile phase and dilute
’__J to 100 ml with same solvent.
0 T T T T 1
0 3 6 ] 12 15
Retention time (min)
Chromatographic Data

No. Compound Time Theoretical Asymmetry
(min) plates
1 Cyanoguanidine 59 17120 1.0

7 V) > D5 thil

M Chromatographic Conditions
~
195 - b Column: ZIC®-cHILIC 150x2.1 mm, 3 um, 100A (No.150658)
OH
170 Injection: 10 pL
1 NH, Detection: Agilent 1260, UV 270 nm

=) 145 1 OH Column 30°C
'E 120 - HO Temperature:
E- Flow Rate: 0.2 mL/min (Backpressure: 67 Bar (972 psi)
E 95 1 - Mobile Phase (v/v): Acetonitrile and 100 mM ammonium acetate adjusted to
= 70 pH 4.5 by glacial acetic acid (75:25). Total ionic strength
= 2 ™ in mobile phase = 25 mM.

45 4 Sample : 15ug/ml of norepinephrine, 20ug/ml phenylphrine in

mobile phase
20 - k
—|
-5 Iy T T T T T T
0 2 4 6 8 10 12 14
Retention Time (minutes) .
Chromatographic Data

No. Compound Time Theoretical Tailing
(min) plates factor
1 Phenylephrine 4.0 7120 1.3
2 Norepinephrine 8.8 8925 1.3

ZIC-cHILIC &2 L&D DA
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Chromatographic Conditions

Column: ZIC®-cHILIC (3 um, 100 A) 150x4.6 mm (No.150661)
Injection: 10 uL

Detection: Shimadzu Prominence, UV 220 nm

Column 30°C

Temperature:

Flow Rate: 0.5 mL/min (backpressure: 54 Bar (783 psi)

Mobile Phase (v/v):

Buffer: Dissolve 1.56 g of ammonium formate in 1000 ml
water (25 mM). Adjust pH to 3.5 with formic acid. Mix Buffer
& Acetonitrile 10:90 (v/v) Total ionic strength: 2.5 mM

Sample :

Dissolve 10 mg of sample in mobile phase dilute to 100 ml
with same solvent.

Chromatographic Data

B7 FLFUUR

g

=

No. Compound Time Theoretical Asymmetry
(min) plates
1 Perindopril Erbumine 6.0 8548 12

XVEFRRZED 53t

Intensity (mV)

40 -
35 4
30 1
25 1
20 4
15 1
10 1

* Qe
T, y
OHH
J‘ S
0 3 4 5 7

Retention Time (minutes)

Chromatographic Conditions

Column: ZIC®-cHILIC (3 um,100 A) 150x4.6 mm (No.150661)

Injection: 5L

Detection: Hitachi Chromaster-5440 Fluorescence Detector,
Aex =226 nm; Aem =306 nm

Column 35°C

Temperature:

Flow Rate: 1.0 mL/min (Backpressure: 63 Bar (914 psi)

Mobile Phase (v/v):

Buffer: Dissolve 2.72 g of monopotassium phosphate
in 1000 ml water (40 mM). Mix Acetonitrile and Buffer
80:20 (v/v). Total ionic strength: 8 mM

Sample :

50 ppb Ractopamine in mobile phase

Chromatographic Data

No. Compound Time Retention Asymmetry
(min) factor K
t, 14 - -
1 Ractopamine 55 29 1.0
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Chromatographic Conditions

Column: ZIC®-cHILIC, 3 pm, 150 X 4.6 mm (No.150661)
3 f
Z—C E Injection: 20 uL
E Detection: Shimadzu Prominence UV 276 nm
/ » Column 30°C
Temperature:
0=QSE p
5 Flow Rate: 0.75 mL/min (Backpressure: 59 Bar (856 psi)
o=d-F , —
\0 Mobile Phase (v/v): 80% Acetonitrile
-— o~
g & 20% 10 mM Ammonium Acetate (pH 6.8)
é‘ E‘ - S (total ionic strength: 2 mM)
L Sample : Weigh 25 mg substance in 50 ml volumetric flask.
Dissove in mobile phase.
T I ] T 1
10 15 20 25 30

Retentiontime (min)

Chromatographic Data

No.  Compound Time (min) Tusp Retention
1 Impurity 1 93 1.1 0.0

2 Citicoline 12.0 1.1 7.1

3 Impurity 2 13.6 1.1 3.9

ZIC-cHILIC &2 L&D DA

29



MERCK MILLIPORE

7+ CAD* IC K5
LA A > O M

* 107 CAD &HERlE. RET—ET7 1 v v =4IV T4 74 v IRARRICKYRBENTOET,

,""

30 Merck Millipore is a division of 'di\'/IERCK




AP T

%100,000)
] ClO,-
1_75E ) 4N03'
1.50] / /(;l_
1.25]
1 ‘ Pefa
1.00‘-E Li* Na+ K* SO,
0.75] e v
0.501
0.251 J J |
) 16.0 18.0 20.0 min
TN
Hh3L : ZIC®-pHILIC; 4.6 x 150mm, 5um

hZLEE :30°C

BEEA : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile

BEMEB : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
5Tk T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
ige : 0.5ml/min

b ] :CoronaCAD GAS=35psi. Range=100pA. Filter=none

AR :10uL

1F 98 I

10_0(\(100,000)
) 1) NOy (NH,NO,)
2) CIO, (LiCIO,)
75' 3) CI(CaCl,- 2H,0)

1 2 4) Br (NH,Br)
§) Li* (LiClO,)
J 6) PO (NH,PO,)
5.0 34 7 8 7) Na* (C;H,O;,Na)
1 8) K*(C;H0K)
9) SO (NH,S0,)
10) Mn2* (MnSO,- H,O)

2.5 (| " 12 11) Mg (MgSO,)
| 10 "\ ‘51 12) Ca?* (CaCl, - 2H,0)
1 )|

0 10 20 30 40 min

ST RMG
$H3 L ZIC®-pHILIC; 4.6 x 150mm, 5pm

HSLIRE: 30 °C

EAZE 10 L

E: 0.5 mL/min

28148 A:15% 100 mM Ammonium Formate (pH 4.6),5%Methanol, 20%I|sopropyl Alcohol,60% Acetonitrile
#8148 B: 65% 30 mM Ammonium Formate (pH 4.6),5% Methanol,20% Isopropyl Alcohol,10% Acetonitrile
SS5T Tk T=0 min 20%B, T=3 min 20% B, T=28 min 90%, T=32 min 90%, T=36 min 15%B, T=38min 20%
& : Corona: 100pA range, no filter
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Verapamil 2445l
‘U"':NCorona cAaD o
200 ‘ﬁrapamil (ﬁ)
3 cr
100 L %
N A
203 Detector A:254nm iPl .. /\:%!-D
Verapamil ﬁl l.._Nl _
3 2
[ Adn
= T ©
_ . »
L L z N T r: T
i 19 T
SIEH
h7 L : ZIC®-pHILIC; 4.6 x 150mm, 5um
HZLIRE : 30°C
BEHE A : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile
BHMAB  : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
S5 Tk T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
P 3 : 0.5ml/min
B :A) CoronaCAD GAS=35psi, Range=100pA. Filter=none
B) UV/Vis — 254nm
C) TIC mass spectrum scanning from 100-500 in positive ion mode. (Inlay)
Mass spectrum for Verapamil (MW=455.6), retention time 3.6 min.
AR 10uL

5,7-Dihydroxytryptamine Creatinine Sulfate salt% 445l

mv
JCorona CAD
1505 creatinine
] 5,7-Dihydroxytryptamine
1004 -
: /8042
50
0: ! ! L | ! L ! L ' ! ! ' 4 ' ! L ! L L ' }
0.0 5.0 10.0 15.0 20.0 25.0 30.0 min
oHEH
h7 L : ZIC®-pHILIC; 4.6 x 150mm, 5um
HWZLBE : 30°C
BEHE A : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile
BHMAB  : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
S5 Tk T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
P 3 : 0.5ml/min
B :CoronaCAD GAS=35psi, Range=100pA., Filter=none
FAE 10uL

32

307 CAD I KB A 4 > Dl




Verapamil 18#£154£0.1% w/w Na4 A > DR {4 o 4145

S m(.r‘.orona CAD < g
401 g CI-
T
30 ] 0.1% w/w Na*

A JLXJ\L\

104

0.0 " 50 " 100 150 " 20.0 T
Vrapamilt& &8 (0.7mg/L)120.1%NaZ FE MO 7 k=) JLi7K=80/201 ERRL10 4 LEALF=2OT R S 4

TN

h3 L : ZIC®-pHILIC; 4.6 x 150mm, 5um

HZLRE : 30°C

BEIMB A : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile

#ZEHE B : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
F52xT2k: T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
R : 0.5ml/min

L s :CoronaCAD GAS=35psi. Range=100pA. Filter=none

FAE 10uL

Diclofenac k)™ L3840.1% wiw ClAA > D F 4l 541451

40 "\éorona CAD §
30- +
0.1% wiw CI- Na
20-
10-
0.0 5.0 10.0 15.0 20.0 i

Diclofenac Nai(0.3mg/L)I=0.1%IEFR(Ww% ) EFMD 7 TF=F LIK=80/20I=/FFELI0 u LIFEAL=ZOTRT 5 4,

TN

h3 L : ZIC®-pHILIC; 4.6 x 150mm, 5um

HZLRE : 30°C

BEIMB A : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile

#ZEHE B : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
F52xT2k: T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
R : 0.5ml/min

L s :CoronaCAD GAS=35psi. Range=100pA. Filter=none

FAE :10uL

307 CAD Ic KB EEA F > DA
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3.0
2.5 i
E A
2.0 | AsO | | Na+
1. | AN
1.5 _ - —
5 f{ - I AL
1.04 I | )
e e ¢
1CIo," d Li* ﬂ —
05 7 TJiNoy S J
] SO2- K o
5.0 10.0 15.0 20.0 min
RN
Hh3 LA : ZIC®-pHILIC; 4.6 x 150mm, 5um
HZLGRE - 30°C
BEHEA  : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile
#EHEB : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
G52k T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
P 3 : 0.5ml/min
i sl :CoronaCAD GAS=35psi. Range=100pA. Filter=none)
AR 10uL
BB 1T
5.01
{ || Maleic
4.0
| "
R
: A | 1 N
30 [ Fumaric | |
11 j Succinic (\
201 Citric| \
:_’J \L,?-TO;‘UEHGSU”OH!-C
10 | | Glutamic A
™ Tartaric/ |
— ot LS
AN 5.0 10.0 15.0 200 min
Hh3 LA : ZIC®-pHILIC; 4.6 x 150mm, 5um
HZLGRE - 30°C
BEHEA  : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile
#EHEB : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
G52k T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
P 3 : 0.5ml/min
i sl :CoronaCAD GAS=35psi. Range=100pA. Filter=none)
AR :10uL
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3.5

3.04

2.5 Choline A

2.0] | (!
L1
1.5 || | "‘Tris j
' e T Lysine o
1.0+ .

L B Arglnmej \¥

0.5 ] | Glutamine

50 10.0 15.0 20.0 min

TN

HhI L : ZIC®-pHILIC; 4.6 x 150mm, 5um

HSLRE - 30°C

BEIMB A : 15% 100mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 60% Acetonitrile

#ZEHE B : 50% 30mM Ammonium Acetate pH=4.68, 5% Methanol, 20% IPA, 25% Acetonitrile
F52xT2k: T=0 min 20%B, T=3 min 20% B, T=24 min 70%, T=26 min 70%, T=32 min 15%B, T=34min 20%
R : 0.5ml/min

L s :CoronaCAD GAS=35psi. Range=100pA. Filter=none)

FAE 10uL
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