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2l oM EELS LC/ESYMS WA AE m/z 85AM+H) FE| 2 Yelgon, 537

(SIR mode) HHE UeUT. A 2AEY vE A& #8357 flste] 2P 23
Ol EEL m/z 85 ¢ m/z 58 ©] o2 UElon, 50VelA o] HlE 1 : 7.03~7.58 & YEL
ot 994 HE o] &3 FAHFAL jsotope MSL}F HR/MS7F FE AFREHLU, B AFgqME
8AEANE T REFdoR ojfatux AT A3 ol EEY FULE 86(M+H]) ¥
B2 Yehgon, A5 (30V) m/z 859 m/z 862 AHF ~HEF HlE 27.1~28.6 : 1(0] &3
H] 266 @ DE UEERT 9AE RFds AR A AR WA FdsA Adste] 243
A HAMARL y = 1.09354e°X + 26947201901, ¥ = 0998 UElTH B4 Hw g
E A% IsSAAA R APEYS LotiET] AR AFOAM FEANRY FJFEL 77.64~
83.44%, EFA RN ET111~79.44% 2 YEPFOoH, Zt T WA vrEGIHA I A AT
TR @ 10%°18tE e AT

Abstract : Amitrole in environment, difficult to be analyzed by GC or GC/MS due to high polarity and
low volatility, was analyzed by LC/ESI/MS in the study. Maximum peak intensity of amitrole in
LC/MS/ESI mass spectrum is m/z 85 of protonated molecular ion (M+H)" with 30V of cone voltage

at SIR mode. It was confirmed that ratios between main ion of amitrole, 85 of protonated molecular
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ion, and m/z 58 fragmented ion of amitrole, had increased corresponding with the increment of cone
voltage from 20V to 70V. The isotope molecular weight of amitrole was 86(IM+H])" at LC/MS analysis
and the mass spectrum ratio between 85 mass and 86 mass was not different by the change of
concentration but similar to theoretical ratio(less than 10% standard deviation).The linearity of standard
calibration curve under same condition with sample treatment method had y=1.09354E® X + 26947.2 and
" = 099. Recovery rates in water and soil samples were 77.64~83.44% and 71.11~79.44%,
respectively. Reliability of the analysis was performed with 5 repeated measurements at each level of
standard concentration and the result showed that relative standard deviation was less than 10%;
therefore, the extraction and analysis method in the study suggested that it would be reliable to measure

amitrole in water and soil media.
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S 76 ¢ 10 : 142 SQTE B4 AR 717|124
2 Table 19 AASFA .

Table 1. Operating conditions for LC/MS

Item Analytical Conditions
Cone Voltage 30(V)
Tonization Mode ES+
Ion Energy 0.3
Multiplier 640
Source Temp. 120 (C)
MS Desolvation Temp. 250 (C)

LM Resolution 14.5
HM Resolution 15.5
Cone Gas Flow 50 (L/Hr)

Desolvation Temp. 270 (L/Hr)

Column Water Spherisorb S5 CN Column

Mobile Phase MeOH : CH3CN : 0.5%Formic
HPLC Acid (76 : 10 : 14)

Flow Rate 0.2 mL/min

Run Time 20 min

Injection Volumn 0.2 pL
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Fig. 1. Experimental procedure for the determination of amitrole.
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Fig. 2. Structure of Oasis MCX sorbent.
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Vol.17, No.2, 2004



3.

my

7

3.1. Fag0l

3.1.1. & =2lE Cone Voltage 41

Aol 8431 ol EE FFEY (0.1pgml)yS 10 1
Lmin $=2 AFAE7]0] A3 FA% 29 mjz 852
MH) FEZ JERLO M, nyz 85 7F HAE =S Fd

(tunning) & E38to] 717] AL AT o] 270
TIC u]—)d.% E3le] o2 A7) 1525 BYLS 3}
13F cone voltageE 27331719181

ITZE 7 oro

OMMEE ZTED UE

LC/MS"ﬂ FHs=
A8 & cone voltage T+ W3} 20~70 V)E
ﬁjﬂr g2 F=e 30 VoA HE vEhgen, 30 v

- o ZAsHt 70 V o)l e trace AEE
‘/}E}‘Xk‘jr. TG olEg zlolE AF 2FEA <
stz FYE 2AsIA TIC ZER BRI A% SR
e Z¥e} FUSHA et ol EE FEg £4 A
9] cone voltage™ 30 V& A& 4 )8l o]gh

122 HEF X . o] =m] - 7wl o

 EED A

232 Fig. 49 =N

3.1.2. Precursor 2} products 0|2 H|E 0|88 X

Hefol

g EAe) FAERIS S 7P HEAQ) wge 2
E H|E o]83h= Aotk GOEEMSE 214 70 eVol
A A7 library7} AHEE71E SHA]RE LOMSOIA AHE-s}
= APL oAM= ZAPER o] (05785) Wil ol
3 library7} AR 7)E AMAA ok whebA] gidEAe)
AL 37l flste] AHAE hblary—g— HAsIedol3iT),
ARG} Tibrary & WHEALA}H TIC EL=0]4 cone voltageE 20

VEE 70V 714 10 V 7HH 02 9 HElE Fo, ol
£9] jon spectum®] WSS YolrRSlth o] A7} o EEY]
o] m/z 85[M+H]"& 30 VoA ) A==
YERA & cone voltage S7Foll we} FRH oz 7HAE|Q])
HHH cone voltage”} S71gHol W} o} EE-9] products ion
¢l mjz 58 ione 30 V ©|3fAAE trace AT AES
et} o]F 50 VZARIE HIEF o2 Frtetqlt

precursor ion

2ng/ul 22-Nov-2001
10:06:48
Sacn-Std 4 Sm (Mn, 5x3) 2: Scan ES+
85
100 2.88e8
%
15.34
1 T T T T 1
Sacn-Std 4 Sm (Mn, 5x3) 1: Scan ES+
85
100 -. 2.88e8
0
%] 1530
2 T T T T T 1
Sacn-Std 3 Sm (Mn, 5x3) 2: Scan ES+
100, 15.23 85
2.88e8
%-{
3 T T T 1
Sacn-Std 3 Sm (Mn, 5x3) 1: Scan ES+
100+ 85
1523 2.88e8
o %
1 T T T T T T T T T 1 Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 .00

Fig. 4. Ton chromatograms at m/z 85 [M+H]" according to cone voltage (20,30,50 and 70 V).
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Compound 1 name: Amitrole 4 Method File: Amitrole 4
Correlation coefficient: r = 0.999651, r"2 = 0.999303
Calibration curve: 1.74688e6 * x + 2672.70
Response type: External Std, Area
Curve type: Linear, Origin: Exclude, Weighting: Null, Axis trans: None
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Fig. 7. Amitrole calibration curve with pretreatment.
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Fig. 8. Amitrole spectrum intensity of each standard concentration.
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Table 2. Result of amitrole QA, QC test

Water n=5
Std Cone Without treatment (A) Without treatment (A)
Rec(%)
RSD RSD
(ng) Area RT Area RT
Area RT Area RT B)/(A)
0.02 14714£0333 15.28 9.06 027 11424+1590 1525 | 13.92 0.31 77.64
0.04 28702+1492 15.24 5.20 0.35 22444+1894 15.28 8.44 0.20 78.20
0.08 60343+3660 15.28 6.07 0.32 47540+1004 15.28 2.11 022 78.78
0.16 12806+6033 15.25 4.99 0.54 96281+4591 15.29 4.77 0.25 79.70
02 152364+10247 15.32 6.73 0.37 12212945605 15.31 4.59 0.18 80.16
0.4 298485+17799 15.28 5.96 0.62 24904146738 15.29 271 0.37 83.44
Soil n=5
Std Cone Without treatment (A) Without treatment (A)
Rec(%)
RSD RSD
(ng) Area RT Area RT
Area RT Area RT B)/(A)
0.02 14714+0333 15.28 9.06 027 10463+717 15.38 6.85 0.54 71.11
0.04 28702+1492 15.24 520 0.35 20841£715 15.38 343 0.23 72.61
0.08 60343+3660 15.28 6.07 0.32 45335+1126 15.37 2.48 0.50 75.13
0.16 128066033 15.25 4.99 0.54 04537+5664 15.44 5.99 0.48 78.26
02 15236410247 15.32 6.73 0.37 11901245366 15.42 4.51 0.51 78.11
0.4 298485+17799 15.28 5.96 0.62 23711742366 15.47 1.00 0.58 79.44
HELS, oHEUCIEY, 05% EEAHE 76 :10 : 14H]Z 58 & w% W3l BAGo] 1:7.03~7.58 HIE Y
ARESIATE AlEoA FEE AH HA 9} FFHE 9 o n, diFFAAE 10%0]8HE YeRith &
sol HLBS} MCX 712248 AHESt4IT. H29] 315 9194 WIE ol 88 FHIAIIE ol ESS] 59
S-S A7) 93led 523 % Fractional Extraction Testoll 4] A2E mjz 86 ((M+H]") FEIZ VeSO H, mjz 85
0~2 mL WolA 98.4%9 3|F&S 4S5 AUtk (IM+H]")2}e] o] 2291 Hl= 85 : 86 = 26.6 : 12 &<l
2. Aol 8421 oW EEL LC/MS/ESI Bl A€ myjz 85 HAh Age o]F H& Al HlaF 1FE dGolA

Al M+H) FEH 2 JERSE O™, mjz 857} H A3 E =S < olgg HI7} 4ed] dAlge ARE YIS
tunningZr-& 8 A3} 30 VollA] (SIR mode) Zthe] peak Y, A E% (0.1 ng °)shd o= EFAA7} 30%

g 48 F U £ A3lste A3t A vEh, 35 ol g 7%
3. Precursor 9} products ion2] BIE ©]&3 F4EAL S ARESE A3 SR WY o 7) Ao o]of tigh

libraryE AA43st17}, voltageot ¢HEE EFE&AS st A4S sl H F7HEQ A7 83k Ao Z A}

GAA HEE Fof 53] HHE A3s A3 50V oA EHA

Ol EE-9] precursor ion m/z 85 9} products ion m/z 4. FFENS Hsle] o}H|EE HFLAS THAE WIS
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o] RS AYF A y=1.74688¢°X + 267270 ©] 9. HA EIEEEE, SHABA WAL LA T A,

oM = 099 o)L 4R35k Ao et A <=2 T )L(1998).

g0l 71 8tk AHETAN 10pg ALCMS FY 10, ¥z ol u] AN G200 4, A w2 A 9D, gh g
A ASN HI= 8 o] o]tk gt FFHE AH9 7AEA88] %], 2(4) 275-279(1999).

Axe] WA T A AFH ALy

= 1.09354¢°X + 269472, I’ = 0.992 UEhGon, A

Aef 7 sk g8 F @A)l 20 pg (LCMS FAHT)
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