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Simultaneous and Rapid Analysis of Multi-pesticide Residues using
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In this study, we developed a rapid and simple analytical method for the simultaneous determination of pes-
ticide residue in environmental water using an LC-Orbitrap (Q-Exactive Plus) with electrospray ionization
mode. The detection process was performed in Full scan/ddMS2 mode. Sample preparation was performed
using online SPE. Only 1 mL of each water sample was injected during the on-line SPE and the samples were
concentrated in a Hypersil GOLD aQ trapping column. We compared seven gradient programs and three ana-
lytical columns to analyze the 360 pesticides. Most compounds were detected using the CORTECS C18 col-
umn with the 7% gradient program method. The established method was validated by linearities, accuracy,
precisions, and limits of quantification (LOQ) of the 340 pesticides. The calibration linearities were over 0.994
and LOQ were 5.2-283.3 ng/L. Accuracy and precision values were achieved in the ranges of 91-120% and
0.63-8.21%, respectively. This method can be applied to effectively monitor the health of aquatic environments
and can be potentially applicable in a variety of fields in the future.

Key words: LC-Orbitrap, On-line SPE, Multi-pesticide residues
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SHAIZ ALtk IRAELAED TN MM =
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H, EFEAE AlEM f71907) sFREEY,

d=d, YuE F o)dZA XF 25%)° HAE
SHAIE 5.0~20 ng/LHRIE ATk FoFFe AXE
A2 wAd w2} &&d FZ(soxhlet extraction),
A Z=Z(liquid-liquid extraction), 3} FZ%=X]
(ultrasoundsonication extraction), 24|’ SZ=(solid phase
extraction, SPE), QUEChERS% (Quick, Easy, Cheap,
Effective, Rugged, and Safe) ¥ 22} A F=
W (on-line solid phase extraction, on-line SPE)°] %)
om AEFFHAME 2Rl 2AY FEHS A
o] IHER AestaL o, 5o A W
HellM= QUEChERSH 28191 A FEHE Al
Q)3 Tk AxEgoz APH T Ak "AE o]
Sole E4E2e] 549 ujel ECD (electron capture
detector), NPD (nitrogen phosphorous detector), FPD
(flame photometric detector), UVD (UV photometric

detector) 3 MS/MS (tandem mass spectrometer) 5=
AAIEl] GC (gas chromatography)2} LC(liquid chroma-
tography)2 FAHTEY 2 B471ee] W= 19953
quadrupole-time-of-flight(TOF) & #5471, 2005 o]
Fourier transform orbitrap Z#HF-47]7} 483} F A,
o|59] w2 AFEleH A Ee T &
Falal vkt sEHLe] EFE AR S 7hset
Al BFATEISI B3] OrbitrapS 50,0000]4¢2] 23]
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3870 R FE|HIL e 498F S LCEA el 2
3t 360%2] FhFAIZA, AFA|, AEA T)E A
43l Aol THE T, AR AR 220
AV FER i Aol A @eE LC-Orbitrap
AFEN7S 288l tHE SR 3 84S
37kt

2.1. Af & BZESE M=

SHFARZA, A, A T) 36052 FTEF
2 Accustandard (New Haven, CT, USA)IX 43t
G, LEA Y2 E(ammonium formate)2 Sigma-
Aldrich (St. Louis, MO, USA)°IA ®E-2(methanol),
oAl E (acetone), OPHIEL] EE (acetonitrile= Honeywell
(Muskegon, USA)PIA 2% HPLCHFS ARESISITH &
A vBAIER ARSSE BAG (water)2t EEAH
(formic acide)> Fisher scientific (Hampton, USA)°]l
A skt 10 mL EFZekaTe] 36059 58
AE 77 10 ¥ F =547 o EYelE

g2 A9 I mgLe] TARTEAE WSt

2.2, DESISEEREMI| 717|= ¥ o[H X2

A AR AREls ARHEA7]= Orbitrap Q
Exactive Plus (Thermo Fisher Scientific, San Jose, CA,
USA)FE-& AMS-3I3t. 2 &aiall 5 (mass resolution)y
70,00002 73319157, AFYE = (mass accuracy)= 5
ppme]&t 2702 Akl 100~1000 m/z A EE o)
2] full scan/ddMS2 (full scan data dependaent MS/MS)
HARER ol S8 FA SHSIATH
Oribitrap 24712700 ek A3 2702 Table
20 YERSEE =74 ¥ dlo]El= accurate mass 71713
Z %<2l Thermo Scientific AHUSA)2] TraceFinder
415 &3 A =AU

2.3. On-line SPE MX2| =71 ¥ LC=A

On-line SPE= EQuan MAX online (Thermo Fisher
Scientific, San Jose, CA, USAYdH|2} 34 Hypersil
GOLD aQ (20x2.1mm, 3 pm) (Thermo Scientific, San
Jose, CA, USA)E SFAHOE ALE Tt 3+
T 29=4Y st W2 A aEst AETAF

& 1mLE AA3k] 10008 SFAHOH HAIE &
2 2% WEeS AT S2tel IAY 22
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Table 1. Summarized identification requirements for different types of mass spectrometers

High resolution

Low resolution

MS mode

Single MS

MS/MS

Typical systems (examples)

Acquisition:

Requirements
for identification:

TOF, Orbitrap, FTMS, magnetic sector

Full scan, SIM Limited m/z range

Triple quadrupole

Selected/multiple reaction monitoring
(SRM/MRM),

= 2 diagnostic ions (preferably including the quasi
molecular ion). Mass accuracy < 5 ppm. At least one

fragmention.

> 2 product ions

Table 2. Analytical condition of Orbitrap/HRMS

Orbitrap/HRMS parameters

Electrospray ionization(ESI)/
Positive & Negative

Full scan/ddMS?

Tonization

Detection mode

Ton source temp. 300°C
Mass resolution 70,000
MS/MS resolution 175,000

Scan range 100~1000 m/z

Table 3. Analytical condition of Orbitrap/HRMS

Column
A Column Phenomenex kinetex C18 (100 x 2.1 mm, 2.6 pum)
Hypersil GOLD (50 x 2.1 mm, 3pm)
CORTECS C18 (100 x 4.6 mm, 2.7 pm)

B Column
C Column

2 Tl A 7F ¢hEE AlEe LCE BuiA] 2
o Ag®E LCE Dionex Ultimate 3000-Q
(Thermo Fisher Scientific, San Jose, CA, USA)°e|t}.
o] 3= ESl(positive 2 negative mode) 2] 2.2 314
3, o]&3AA 2% H capillary 5= 27 300°C,
320°CZ Ao, spray voltage= 3,800 VEZ 3}
St 225 v 5k 37kA] £ " (Kinetex
C18, Hypersil GOLD, CORTECS C18)7 974 o]
A 7S BwsEith(Table 3, Table 4). 23 oHe
25T 40°CE IASIA o5 BT wYsl A
AG0.1% EE2F, S mM EE4F dRF)9 wEkE(0.1%
EEM, SmM XEA dEF)E ]85t 200 ul/min
Fr&Eo 2 A7kl whet HlE-S HIAA ARSI
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L) 10mLE A=A 24379 (linearityyS 1ttt
WA 7534 (method  detection limit, MDL) % &%
SHA|(limit of quantification, LOQ)= 5 pg/L EFAE
AAGl 1008 3438k 0.05 pg/L 70 A E ZA)
AZHE =9 A 3.4 2 102 ¥t At

Sl A Es ETAE 20 ug/LE FAGN 10090
A8l 02 pglE AR § 53] Wb Sk A
Y Ys=e] vlgel 1002 F3le] AHEsien, A
T SN sk pFEuxtel Hagke] e
0

00 ko] =it

dob e Ao

LN

[y

2~ ¥l (isotope pattern), 22718} ¥ (fragment pattern),
HEE AlZHretention time)S YT SIATE & S
azoxystrobin®] 2 ug/LEFE 100 uLE FY3sk ESI
2 o3} AI71a, ZEZE 100~1000 amud $1ellA - full
scan2 31 azoxystrobin®] IZPIET(Fig. 1(a))
MS ZHEH(Fig. 1(b))S B F AUTE Azoxystrobin®]
EAF2)2 C22HITN3059] ™ exact mass@t-> 403.1130
amuo|th, #EE A 2~FHEZA 404.1241 amu7}
Ugkom o= azoxystrobin®] [M+H]Z ©o]-23} =tk
E AL BoZErHFig. 1(b)). HE3F o] L3} AFEHoA
EaEeldd side] #HH o2 YR o H (Fig. 1(0)),

o|Helg|e] AEdoldH =2 fAMIS 7Hlth =7t
3l HEx golBEgg AEHoldY e FAMIS U
EFATHFig. 1(d)). S8 % azoxystrobin®] AFA ==
2,08 ppmeE Lpgkow | {7 71o]=2} 0] (high resolution/
high mass accuracy= &°F A4 AEgRle] 7S
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Table 4. Mobile phase gradients of LC & Online SPE
Mobile phase
LC Online-SPE

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—35.0(B: 100%, flow: 0.2 ml/min)—40.0 min
(B: 100%, flow: 0.2 ml/min)—43.0 min(B: 5%, flow: 0.2 ml/
min)—50.0 min(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—41.0 min
(B: 2%, flow:0.05 ml/min)—350.0 min(B: 2%, flow:1.0 ml/
min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—15.0 min(B: 95%, flow: 0.2 ml/min)—25.0 min
(B: 95%, flow: 0.2 ml/min)—30.0 min(B: 100%, flow: 0.2
ml/min)—31.0 min(B: 5%, flow: 0.2 ml/min)—34.0 min
(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—31.0 min
(B: 2%, flow:0.05 ml/min)—34.0 min(B: 2%, flow:1.0 ml/
min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—7.0 min(B: 95%, flow: 0.2 ml/min)—12.0
min(B: 95%, flow: 0.2 ml/min)—13.0 min(B: 100%, flow:
0.2 ml/min)—13.1 min(B: 5%, flow: 0.2 ml/min)—16.0
min(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—14.0
min(B: 2%, flow:0.05 ml/min)—15.0 min(B: 2%, flow:1.0
ml/min)—16.0 min(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—5.0 min(B: 70%, flow: 0.2 ml/min)—7.0
min(B: 70%, flow: 0.2 ml/min)—28.0 min(B: 100%, flow:
0.2 ml/min)—31.0 min(B: 100%, flow: 0.2 ml/min)—32.0
min(B: 5%, flow: 0.2 ml/min)—36.0 min(B: 5%, flow: 0.2
ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—31.0
min(B: 2%, flow:0.05 ml/min)—36.0 min(B: 2%, flow:1.0
ml/min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—30.0(B: 95%, flow: 0.2 ml/min)—35.0(B:
100%, flow: 0.2 ml/min)—36.0(B: 5%, flow: 0.2 ml/min)
—40.0(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—36.0
min(B: 2%, flow:0.05 ml/min)—40.0 min(B: 2%, flow:1.0
ml/min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—20.0(B: 100%, flow: 0.2 ml/min)—25.0(B:
100%, flow: 0.2 ml/min)—27.0(B: 5%, flow: 0.2 ml/min)
—30.0(B: 5%, flow: 0.2 ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—28.0
min(B: 2%, flow:0.05 ml/min)—30.0 min(B: 2%, flow:1.0
ml/min)

0.0 min(B: 5%, flow: 0.2 ml/min)—1.1 min(B: 5%, flow:
0.2 ml/min)—10.0 min(B: 90%, flow: 0.2 ml/min)—13.0
min(B: 90%, flow: 0.2 ml/min)—20.0 min(B: 100%, flow:
0.2 ml/min)—25.0 min(B: 100%, flow: 0.2 ml/min)—26.0
min(B: 5%, flow: 0.2 ml/min)—30.0 min(B: 5%, flow: 0.2
ml/min)

0.0 min(B: 2%, flow: 1.0 ml/min)—1.0 min(B: 2%, flow:
1.0 ml/min)—1.1 min(B: 2%, flow: 0.05 ml/min)—26.0
min(B: 2%, flow:0.05 ml/min)—30.0 min(B: 2%, flow:1.0
ml/min)

new_1018-Method_16_2000ppt Azoxystrobin miz: 404.12410

new_1018-Method_16_2000ppt Azoxystrobin #: 6627 RT. 15.39 NL: 4.9 ..

. (A) F: FTMs + p ESI Full ms [100.0000-1000.0000] B)
AR 3005366553
oo SN N 100 226.16573
0] 2 E
» o] 2 804 404.12323
2 7] i) E
2 o] < 60
£ 5] g’ 4
g o] z 403
%] < 203 411.00579
20] 1 Ll 836.19312
b 7.97 14.46)| 16.08 18.86 2351 2517 2812 2968 0_ * . 1 l‘ T T T T
T 5 - . =2 3 200 400 600 800 1000
RT(min) mz
/_1018-Method_16_2000ppt pew_1018-Method_16_2000ppt #: 6629 RT: 15.40
B e P 00-1000.0000] (C) e rEmierimaRsizsagmesnioposmmo-o0mm )
. - "4 - o
15w y 15673
103 1.0E7
"
> 5 2 5.0E6-
S R I |
£ | §F oL [ L L L. S -
£ 15- 2 £ 15673
5
“ 103 1.0E7-
53 #2 5.0E6- =
— o |
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Fig. 1. Azoxystrobin standard (A) chromatogram (B) mass spectrum (C) isotope pattern (D) fragment pattern of azoxystrobin.
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Fig. 2. Mass accuracy of 348 pesticides.

(a) Column type

100%

95%

%100

90%

(Detected compounds/348)

80%

75%

(b) Mobile phase gradient

o] BA71Fl FFEAvkar Aksiar, A ALy
SHEFIA7IR A sks tol AR AxdeE ee
2 AYHYEE SppmS A8k o] full scant]
olE]e] A EE A3t welr FoF 360850
tieir AEHA=7E YAY E4E ¥© abamectin Bla,
chloranocryl, bifenox 5 12852 A|&|3L 34885
oA AT} 4.19~4.61 ppmrE AR, o] A}
T 3488 Eo] AA7IF F5E Ao® vdHb
(Table 1, Fig. 2).%

Fig. 3. Percentage of detected pesticides in 348 pesticides, (A) column type and (B) mobile phase gradient.

(a)
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Fig. 4. Method validation of 340 pesticides with the Online-SPE-LC-Orbitrap/HRMS: (A) calibration curve (B) accuracy (%)
and precision (%) (n=5) (C) LOQ range(n=7).



On-line SPE-LC-Orbitrap A#EA71E S8+ A5t TR A&FA B 273

Table 5. Classification of pesticides for validation

Classification

Pesticides

Insecticide

2,3,5-Trimethacarb, 3,4,5-Trimethacarb, Acephate, Acetamiprid, Aldicarb, Azamethiphos, Azinphos-ethyl,
Bendiocarb, Benfuracarb, Benzoximate, Bifenazate, Buprofezin, Butocarboxim, Cadusafos, Carbaryl,
Carbofuran, Carbosulfan, Chlorantraniliprole, Chlorfenvinphos Cis, Chlorfenvinphos Trans, Chlorpyrifos,
Chromafenozide, Clofentezine, Clothianidin, Cypermethrin, Cyromazine, Demeton-S-Methyl, Diazinon,
Dichlorvos, Dicrotophos, Diflubenzuron, Dimethoate, Dimethylvinphos E, Z, Dinotefuran, Ethiofencarb,
Ethion, Ethoprophos, Etofenprox, Etoxazole, Etrimfos, Fenamiphos, Fenazaquinv, Fenobucarb, Fenothiocarbv,
Fenoxycarb, Fenpyroximate, Fenthion, Fipronil, Flonicamid, Fluacrypyrim, Flubendiamide, Fluvalinate-Tau
I, 1I, Fonofos, Fosthiazate I, II, Furathiocarb, Heptenophos, Hexaflumuron, Hexythiazox, Imicyafos,
Imidacloprid, Indoxacarb, Isazofos, Isoprocarb, Isoxathion, Lufenuron, Malathion, Mecarbam, Methidathion,
Methiocarb, Methomyl, Methoxyfenozide, Metolcarb, Mevinphos E, Mevinphos Z, Milbemectin A3,
Milbemectin A4, Monocrotophos, Novaluron, Omethoate, Phenothrin I, I1, Phenthoate, Phosalone, Phosphamidon,
Phoxim, Piperonyl-butoxide, Pirimicarb, Pirimiphos-ethyl, Pirimiphos-methyl, Profenofos, Promecarb,
Propargite, Propoxur, Pymetrozine, Pyraclofos, Pyridaben, Pyridalyl, Pyridaphenthion, Pyrifluquinazon,
Pyrimidifen, Pyriproxyfen, Quinalphos, Resmethrin I, II, Spinetoram J, Spinetoram L, Spirodiclofen,
Spirotetramat, Sulfotep, Sulfoxaflor, Tebufenozide, Tebufenpyrad, Tebupirimfos, Terbufos, Thiacloprid,
Thiamethoxam, Thiodicarb, Triazophos, Trichlorfon, Vamidothion, XMC, Chinomethionate

Fungicide

Ametoctradin, Azaconazole, Azoxystrobin, Benodanil, Benthiavalicarb-isopropyl, Bitertanol, Bixafen,
Boscalid, Bupirimate, Carbendazim, Carboxin, Carpropamid, Cyazofamid, Cyflufenamid, Cymoxanil,
Cyproconazole I II, Cyprodinil, Diethofencarb, Dimethomorph E Z, Diniconazole, Diphenylamine, Edifenphos,
Epoxiconazole, Ethaboxamv, Ethoxyquin, Fenamidone, Fenarimol, Fenbuconazole, Fenhexamid, Fenoxanil,
Ferimzone E Z, Fluazinam, Fludioxonil, Fluopicolide, Fluopyram, Fluquinconazole, Flusulfamide, Flutolanil,
Fluxapyroxad, Imazalil, Imibenconazolevipconazole, Iprobenfos, Iprovalicarb I II, Isoprothiolane, Isopyrazam,
Kresoxim-methyl, Mandipropamid, Mepanipyrim, Mepronil, Metalaxyl, Metconazole, Metrafenone,
Nuarimol, Ofurace, Oxadixyl, Penconazole, Pencycuron, Penthiopyrad, Picoxystrobin, Prochloraz, Propamocarb,
Propiconazole 1 1I, Pyracarbolid, Pyraclostrobin, Pyrazophos, Pyrifenox I II, Pyrimethanil, Pyroquilon,
Quinoxyfen, Simeconazole, Spiroxamine I II, Tebuconazole, Tetraconazole, Thiabendazole, Thifluzamide,
Thiophanate-methyl, Tiadinil, Tolylfluanid, Triadimefon, Triadimenol, Tricyclazole, Trifloxystrobin, Triflumizole,
Triticonazole, Zoxamide

Herbicide

Acetochlor, Alachlor, Allidochlor, Ametryn, Anilofos, Atrazine, Azimsulfuron, Bensulfuron-methyl, Bensulide,
Bentazone, Benzobicyclon, Bromacil, Bromobutide, Butachlor, Butafenacil, Cafenstrole, Carfentrazone-
ethyl, Chlorsulfuron, Chlortoluron, Cinosulfuron, Clethodim, Clomazone, Cyanazine, Cycloate, Cyclosulfamuron,
Daimuron, Diallate, Diflufenican, Dimepiperate, Dimethachlor, Dimethenamid, Dinitramine, Diphenamid,
Dithiopyr, Diuron, Esprocarb, Ethoxysulfuron, Fenoxaprop-ethyl, Fentrazamide, Flucetosulfuron, Flufenacet,
Flumiclorac-pentyl, Halosulfuron-methyl, Haloxyfop, Haloxyfop-methyl, Hexazinone, Imazamox, Imazapic,
Imazaquin, Imazethapyr, Imazosulfuron, Indanofan, Isopropalin, Isoproturon, Lactofen, Linuron, MCPA,
Mefenacet, Mefenpyr-diethyl, Metamifop, Metazosulfuron, Methabenzthiazuron, Methoprotryne, Metobromuron,
Metolachlor, Metribuzin, Molinate, Napropamide, Nicosulfuron, Norflurazon, Oryzalin, Oxadiazon,
Oxaziclomefone, Pendimethalin, Penoxsulam, Phenmedipham, Picolinafen, Piperophos, Pretilachlor, Prometon,
Prometryn, Propachlor, Propaquizafop, Propazine, Propisochlor, Propyzamide, Pyrazolynate, Pyrazone,
Pyrazoxyfen, Pyridate, Pyriftalid, Pyriminobac-Methyl E, Z, Pyrimisulfan, Quinmerac, Quinoclamine,
Quizalofop-ethyl, Rimsulfuron, Saflufenacil, Secbumeton, Sethoxydim, Simetryn, Terbacil, Terbumeton,
Terbuthylazine, Terbutryn, Thenylchlor, Thiazopyr, Thifensulfuron-methyl, Thiobencarb, Triallate, Tribenuron-
methyl, Vernolate, Propham, Pyributicarb

Plant growth
regulator

Forchlorfenuron, Paclobutrazol, Probenazole, Thidiazuron, Uniconazole, Inabenfide

Rodenticide

Coumachlor

3.2. On-line SPE ¥ LC =4 &
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274 A - &6 - AR - f2X - ofElE - 8RR - HES
&S FE= o5/ FZ(gradient program)zt E21EH  UTh ABALF(A e 099401302 7} T HlelA
(Table 4, Table 3)S WSIAIA BTt olsd F  FEd A4S Yeplidct i AaEsAI9r A3
&zANM BN FAE 1685H AAl= 502 & 27 1.64~88.95ng/L, 5.23~28329ng/LoZ 43
7HEA QAL o] F de] 2ol whet HA 68T 29, HEETRARNEY f7IAl skl
B A 2853=7kA] AEEHATKTable 4, Fig. 3(B)). e, UuE, tho] o=, HEo|E)E9) Zé%t
1632 AR o] ol Adazte] ol A7 A% SHAI7F 500 ng/LEdS el £ Agtollxe] A=
3L, 50 B Al7be]l AL EUAN AR HEle e EFY wFRe ULlEWOﬂ wé] 28 7}
zk o]Fo] At} siAINE B2 AlZke] A9 E] wie] S ZoE dAdHth HIEE 91I-120%2FE 75~
SrjH g 2Este] vwd AEg A7kl B2 g5 120%% 3t or, AdEs 0.63~821%= 25%°]
< AT F e ols UGS HAsth.  skE vk BF 45s A3t =EEATKFig. 4).
o] 271& vl oZ TR FeREA o] dnkH o=z A}
|5 C18 ZHE(A, B, 0% Hlwsllar 2kt 285, 4. A =
287, 3408H50] AEHAL olHd A= 72 FH
Algke Ao Zol, ©rie] Yo, AxAb] mE 531 B AFMe AN R A Lokl A
Al B 3 Sold Tl wet 2271 wEE vEA E3H|e TR 40l A §eE LC-Orbitrapd #2417
doAuA sk, AENFE veld Zolgt AZE & &85l 53 JE 2 HeE S X
(Table 3, Fig. 3(A)). =R AR, FR1L] A7 o] 2 5 A= 360
0| FAFEIRA, A, AEA 5)0) KR A
3.3. 72N #E A4 9 248448 Witk LCE HE] tele 3
B oATelA gRgh 28Rl AP FEUH 2 B Holu 93FE I5(Norfloxaciny TCMTB 5 208-5,)
Azl tigh frRd A5 fste] $OF 34052 o) o]9] 34089 wEle & olFojxlon, AFolx g
dom AXdel AN, A=, AU, A HE 2] ZAPS FEE 2 BN Ois &
2 Ak 5o A AAEh 72 AR &4 ASA AIASE)E 0.994014, AHAESH
A ~HEYS wasie] ol elolS A o A= 27 1.64~88.95ng/L, 5.23~283.29 ng/L,
Asion i [M+H] [M-H] 548 FHE A&  AYdes 91~120%0E 75~120%= T=sislen, 4

Table 6. On-line SPE & LC parameters

Q Exactive Plus with Dionex Ultimate 3000-Q

Instrument LC parameters On-line SPE parameters
Column CORTECS CI18 (100 x 4.6 mm, 2.7 um) Hypersil GOLD aQ (20 x 2.1 mm, 12 pm)
Mobile phase A: Water (0.1% Formic. acid? 5 mM Ammoniu@ formate)
B: Methanol (0.1% Formic acid, 5 mM Ammonium formate)
Pump Pump2 (HPG-3400RS) Pump 1 (LPG-3400SD)
Retention (min) %B Flow (mL/min) Retention (min) %B Flow (mL/min)
0 5 0.2 0 2 1.0
1.1 5 0.2 1 2 1.0
70 0.2 1.1 2 0.05
Gradient 70 0.2 31.2 2 0.05
28 100 0.2 36 2 1.0
31 100 0.2
32 5 0.2
36 5 0.2
Column 40°C Injection volume 1000 puL
temperature Purification 2% MeOH

To whom correspondence should be addressed.
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