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Simultaneous Analysis of Triazines in Human Urine
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Triazines are the widely used herbicides and they can be introduced into rivers or lakes. When a human body
is exposed to triazines, nausea, vomiting, dyspnea and nephritis can be induced. Therefore, the ability to detect
triazine by qualitative analysis is required. In this study, an analytical method for 10 triazines including
simazine, prometon, atrazine, propazine, terbuthylazine, simetryn, ametryn, prometryn, terbutryn and cyanazine
was investigated. Liquid-liquid extraction of the triazines from human urine and analysis of the compounds
using gas chromatograph-mass spectrometry (GC-MS) and liquid chromatograph-mass spectrometry/mass
spectrometry (LC-MS/MS) were conducted. In the case of urine samples, extraction recoveries of triazines
were within the range of 71.99-111.91%. The calibration curves showed a good linearity (R> of 0.998-0.999)
and method detection limits of all the analytes were obtained in the range of 0.10-0.95 ng/mL by the signal
to noise method (S/N>3). Instrument detection limits of the LC-MS/MS were within the range of 0.01-0.25 pg.
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2.1. Ak H 717

2.1.1. AJF

Ab&% simazine, prometon, atrazine, propazine,
terbuthylazine, ametryn, prometryne, cyanazine<
Chem Service Inc.(Pennsylvania, USA)olIA 435k
3, simetryn< Fluka Inc.(Buchs, Switzerland)oll A,
terbutryn Dr. Ehrenstorfer Gmbh Inc.(Augshurg,
Germany)ollAl 43ttt F 2FE2<
threne-d; == Sigma-Aldrich Inc.(Milwaukee,
USA)IIM 3Tt

Ethyl ether, ethylene acetate(EA), methylene-
chloride(MC), methyl-tert-butyl ether(MTBE), ace-
tonitrile(ACN), methanolMeOH)< ].T. Baker Inc.
(Philipsburg, USA)9] z+552FF2 HPLCHES ARESH
Attt Sodium sulfate anhydrousNa,SO,)<} citric
acid anhydrous= Junsei Inc.(Tokyo, Janpan)<
A)eF3} guaranteed reagentZ, potassium hydroxide=
J.T. Baker Inc.2] A.CS. reagentE 73t A&k
o}, X3t ammonium acetate= Sigma-Aldrich Inc.
(Milwaukee, WI, USA)|A] )8kt

SH9= Milli-Q 2 Milli-RO systems F33t 3
2} ZHF4E WhatmanAte] membrane Afilter(pore
size 0.2 pm)E A3 S ARSSISITH LAY F=
of AL&3F FLERIAE WaterAlollA F+i8le] ARE-3}
ATk

phenan-
WI,

2.12. 7171 ¥ AA
Triazines®] #2412 AgilentAle] 5975 mass selec-
tive detector(Santa Clara, CA, USA)E ¥ «dst
AgilentA}2] 6890N gas chromatograph(Santa Clara,
CA, USA)®} autosampler= CTC Analytics AGAFS]
Combi PAL(Zwingen Switzerland)2 AF&-3}it). LC-
MSE  AgilentAt¢] HPLC 1200 Series(Palo Alto,

CA, USA)9} Applied Bio SystemAle] QqgQ triple
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quadrople mass spectrometer API 4000(Foster City,
CA, USAyF A3 4% AL ARSith. MSe] o]23}
Ao MR- o] 238 (electrospray ionization, ESI)H
< o]&3lar, 94 HPLCO ¢Jate] #4183t

ol A -l =) Edmund BuhlerA2] 7400
Tuiingen shaker(Hechingen, Germany)E ©|-835}533,
Z EIE $I8l BDAMS centrifuge(Franklin Lakes,
NJ, USAE ol&stitt. A 52 WatersAkel
vacuum folder(Massachusetts, USA)S ©]-&3}% 2,
NE5ES 98l ZymarkAle] Turbo Vap LV A4z
7](Allschwil, Switzerland)S AFg-slich. =3k A3kt
pHE =A37] #3814 Orion. ResearchAl2] pH
meter(Michigan, USA)Z AM&slTh,

== 0

TE

2.1.3. BFAE Ax

Triazinese 1052 1,000 ug/mL &8 10 ug/mL
g o g wEolA ARSIt EFES -20°C
oA Bk & de Frd B slAsie] A
ARE-3H T

WHEFELS triazinesE FHFsH7] 95t 2,000
pg/mLe] phenanthrene-d;, EF89<S 10 pg/mlLo=
3| ate] Aol ARSIt

2.2, Alglahy

22.1. AN =W

T AR 5 mLe 20 mL A@3o] Haw Ixgs
F24

=
3 o o =137
FEERS 0.7 ¢ 92, ST E

£ 95l o

3 WHEFEZ phenanthrene-d;, 10 pg/mLE 10
ul Y& & 13#7F vortexing 3l F-FEAUEES
=9l & 5 mLe] MTBEE o] 1587} shakers 2t
BAA FET T F EE S84 527 centrifuge
£ =9tk =355 dg7] 9l 25°Ce] freezeroll 15
27 W8 =k §7185S 10 mL Al A
ol AAFW|E o]&sle] B FHAZ]l 3 odo}

=
AHOlE 100 puLE Ao Yol A5 Zo|x
auto-sampler& Hlo|dol] 27 FE=vh(Fg. 1).

2.22. IAY F=H

= AE 5 mLE 10 mL A3l Helar E9s%F
E43 WHE-EFEZ phenanthrene-d;, 10 pg/mLe
10 pL ¥Ed. A 7kERIA] tC25 vacuum folder
of =38k thg MeOH 10 mL¥} 5H4 10 mLe
T A dkRsle] ZejFo] @43t AIXl v AEE

Urine 5mL

ISTD(phenanthrene d-,,

10ug/mL) 10uL

Sodium sulfate 0.7g
<= 1minvortexing

MTBE 5mL

15min shaking

5min centifuging

freezer (-25°C)

v !

Extracted solution urine layer
[*— Evaporate to100 uLEA
Discard

L 4

2uLinjection GC/MS

Fig. 1. Sample preparation procedure for triazines analysis
in urine using liquid-liquid extraction (LLE).

HAse] Al
alo] BEe Aol
88 AR 5
L2590, 8918 FHPMIEFS ol 4L

AAZ Fol] daFL7]E ol &ste] BF SIS

Urine 5mL

<+— |STD(phenanthrene d-,,
10ug/mL) 10uL

Solid-phase tC2

Methanol 10mL*2

DW 10mL*2

Sample loading
<+—DW 20mL washing

10min dry

EA 5mL elution

Extracted solution

— Evaporate to100 uLEA

2ulL injection GC/MS

Fig. 2. Sample preparation procedure for triazines in urine
using solid phase extraction (SPE).
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eopHo|E 100 uLE Al@el] Yol TALE =<1
T auto-sampler & Hlo|ol| A F=vh(Fig. 2).

2.2.4. 717184

2.24.1. GC-MS 4%

2217 2222 AAANN 2 AEE
GC-MSell =433l Table 191 A|A|st
mass range 40-550 amu®] scan mode(Fig. 3)=
FrAEYS R & EAEE Jle] B0l

o,

2 2

%22 of

]

Table 1. GC-MS operating conditions for triazines

P8l - 212 - A -

eglsled SIM(Selected Ion Monitoring) mode® 4
E[ie=

2.24.2. LC-MSMS #4144

NEgd 5 uLE LC-MSMSH FU53 Table 2
o] AAEE 278 o]-83}%] mass range 100-500 amu
9] scan mode(Fig. )& HHAHEHS 3H0l3 &
[M+H]t& AFo]&(precursor ion)e& A4 &, B2
HE AAJo]&(product ionyS EAJo|Lo 2 AEidle]
geldt & SRM mode® #2151t}

= -

GC

+ Column : Ultra-2 (Cross-linked 5% Phenylmethylsilicon, 25 m x 0.2 mm LD x 0.33 um film thickness)

« Carrier Gas : He at 0.5 mL/min
« Split ratio : 1/20
+ Injection port temp. : 280°C

MS

* Transferline temp. : 300°C

+Ion source temp. : 230°C

+ Ionization mode : Electron impact (EI)

* Electron energy : 70 eV

+ Scan mode : 40-550 amu (solvent delay : 4 min)
*Oven temp. program :

initial temp.(°C)
170

initial time(min)
10

rate (°C/min)

5

20

final temp.(°C)
200
300

final time(min)
0.0
1.0

GC/MS/SIM Condition

*Run Time : 22.0 min
+ SIM mode (solvent delay : 10 min)

Group Start time(min)
1 10.0
2 16.5

Selected Ions, m/z

94, 132, 173, 183, 186, 187, 188, 200, 201, 210, 214, 215, 216, 225, 229
155, 170, 172, 212, 213, 225, 226, 227, 241

Abundance

4000

TIC:BLK

Peak identity : List of triazines

3500 Peak No. Compounds RT
3000
2500 1 Simazine 13.61
iogg 2 Prometon 13.65
1000 AP A A 3 Atrazine 13.94
Time. 13.50 1400 1450 1500 1550 1600 1650 1700 1750 18.00 18.50 4 Propazine 14.20
Abundance 5 Terbuthylazine 14.78
45000 6 Simetryn 17.62
40000 TIC :standard 20 ng/mL Spiked in urine _
35000 . 7 Ametryn 17.77
“Eg E: 8 Prometryn 17.87
20000 12 9 Terbutryn 18.22
15000 ISTD .
10000 10 Cyanazine 18.78
:goo _ — _ —_ _ = — — ISTD  Phenanthrene d-, 15.07
Timesl 1300 1330 1400 1430 1500 1530 1600 1630 1700 1730 1800 1850

Fig. 3. GC-MS chromatogram for triazines.
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Table 2. LC-MS/MS operating conditions for triazines

Table 2. Continued

HPLC

Mass

+ Instrument : Agilent 1200 series
AB (Applied Bio systems API4000)
Shiseido C18 150P1.5 mm, 5 um

20°C

+ Column :

+ Column oven temperature :

+ Injection volume : 5 uL

* Flow rate : 300 uL/min

*Eluant A : 5mM Ammonium acetate in D.W,,
Eluant B : MeOH

* Gradient programs :

Time
0
2
10
12

%A
70.0
70.0
15.0
15.0

%B
30.0
30.0
85.0
85.0

« Tonization : Electrospray in positive mode

«Jon spray voltage : 4.5 kV

« collision Gas (CAD) : 4

« curtain Gas (CUR) : 20 psi

«Ton Transfer Tube Temperature : 300°C

« Acquisition mode : Single Reaction Monitoring (SRM)

225. ARTA, AEx=,

Z}A]

WA S triazinese] HEE EFENS 01200
ng/mle] HEE Arpsla WEEFEAS 712 Hrtet
o], Fig. 19] Al& Axlz] W)

13 70.0
15 70.0

30.0
30.0

SIS, MR EEE

=40 g 7 4]

sol= MRS AHgste] PFHE 7

STD 100 ppt “
i

W XIE of FMRM (12 pais): 241 172132 amu Expected RT 7210

s000 j

Tyanazine 1 fiom Sample 50 (a1 100) of 03k eLwifl (TUrbo Spray)

718
Cyanazine 214/241m/z

Wax 64520 opF

10 ) B ab

5o ) 70 ) ) 60 o 1Zo 130
Time. min

130 5o

W XIC of +MRM (12 pais): 202.1/132 1 amu Expected RT:75 10

3432 -|

Simazine 1 from Sample 50 (oal 100) of cals etwif (Turbo Spray)

7.47

A Simazine 132/202 m/z

Wax 34320 opF

10 2o B ab

B ) 70 50 ) 160 110 120 130
mmmmmmm

140 150

WXIC of +MRM (12 pais): 214 171240 amu Expected RT 88 10

1.9e4

o

Simaten 1 from Sampie 50 (a1 100) of calz stwf (Turbe Spray)
s78

Simetryn 124/214m/z

Wk 1964 5pF

10 20 30 ab

5o ) 70 ) ) 60 110 1Zo 130

140 50

W XIE 0T +MRM (12 pais): 216.0/1740 amu Expected RT 86 10

a0

Time. min
Atrazine 1fiom Sample 50 (6al 100) of Ak etwif (Turbo Spray)

873
Atrazine 174/216 m/z

Wax 62800 opF

10 B 30 ao

50 B 70 50 ) 160 110 1Zo 130

1490 150

W XIC oT TR M (12 pais): 226 271425 amu Expected RT 06 16

844z

Time. min
Frometon from Sample 50 (cal 100) of caEeLwiT (Turbs Spray)

oss

A Prometon 142/226 m/z

Wax BAAZA 0P

10 20 30 ao

50 ) 70 50 ) 160 110 120 130
mmmmmmm

140 150

W XIC of +MRM (12 pais): 230 17186 3 amu Expected RT:07 10

33e4

_°_|

Fropazing 1 fom Sampls 50 (oal 100) of 6aEaLwiT (Tuibs Spray

871
j\ Propazine 188/230 m/z

Wax 3364 opF

10 ) 3o ab

50 b 70 50 ) 100 1o 1Zo 130

140 8o

W XIC of +MRM (12 pais): 228.2/186 1 amu Expected RT. 08 1D

yo.aJ
o

Time. min
Amatyn 7 from S ample 53 (a1 100) of 6ak sLwiff (Turbo Spray)

a76

]\ Ametryn 186/228 m/z

Wax 2244 opF

10 2o 30 ao

50 ) 70 50 ) 160 110 1Zo 130
T

140 150

WXIE of +MRM (12 pais) 230 171741 amu Expected RT 06 10

50.4]
o

T Tfiom Sampie 50 (oal 100) of cak eLwHT (TUrbo Spray)

o0z

A'hrbuthyl:zinc 174/230 m/z

Wax 5064 opF

10 ) 30 ab

5o B 70 ) EY) 160 1o 120 130
Time. min

140 5o

WRIC T FMRM (12 pais) 242.2/200 2 amu Expected RT:10.6 10

44.4-|
o

Frometiyn 1 Trom Sample 50 (oal 100) of 6als LW (Turbo Spray)

1088

Wax aaed opE

Prometryn 200/242 m/z

) 7o B 5 =5 o 7o B3 o5 e o ey e o o
Time, min
TC of +MRM (12 pans): 2] amu Expected Kl T erbutryn 1 from Sample cal of calsetwif (Turbo Spray) WMax. 4.1ed ops.
aea 1070
J /\ Terbutryn 186/242 m/z
o
0 = B 5 =5 09 P B o5 e o ey e o o
Time. min

Fig. 4. Chromatograms of triazines by LC-MS/MS.
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Table 3. GC-MS characteristic ions of triazines

e o i

Simazine2 #AFo]&[M]Ql m/z 20134} [M-NH]™<1
m/z 186, [M-C,H;1"l my/z 173°] 100:61:389] H|&
2 AEFNA, °olE vEeE AHol2S miz 201,
186, 17322 A3IAtt. PrometoneS m/z 210, 225,
183, atrazine2m/z 200, 215, 173, propazine< m/z
214, 229, 187, terbuthylazine2 m/z 214, 173, 216
02 simetryn2 m/z 213, 170, 155, ametrynS m/
z 227, 212, 185, prometryn< m/z 241, 226, 199,
terbutryne m/z 226, 241, 185, cyanazineS m/z
212, 225, 17202 AT HAHOZ triazines
o] [M]*, [M-15]", [M-27]1", [M-43]", [M-57]"¢] &
Yol 258 FFHOE T Yt

A AMEE W EEE42 phenanthrene-d; (0=
A o] EFe] EAol M1 m/z 1888 Aol

Compounds MW [M-CH,]* M-C,H,]* [M-C,H,NT* M-C;H,N]*
Simazine 201 186 - 158 -
Prometon 225 210 - - 168
Atrazine 215 200 - - 158
Propazine 229 214 - - 172
Terbuthylazine 229 214 - - -
Simetryn 213 - - 170 156
Ametryn 227 212 - - 170
Prometryn 241 226 - - 184
Terbutryn 241 226 - - -
Cyanazine 240 225 213 - -

Table 4. LC-MS/MS characteristic ions of triazines

M+H- M+H- M+H- M+H- M+H- M+H-
Compounds MW [M+H]* [C2H3]+ E23H6]+ [C4H8]+ CZP[I5N-CN]+ Cgl[isN-CN]+ CZHE;N-SCH3]+

Cyanazine 240 241 214 - - - - -
Simazine 201 202 - - - 132 - -
Atrazine 215 216 - 174 - - - -
Simetryn 213 214 - - - - - 124
Prometon 225 226 - - - - 142 -
Propazine 229 230 - 188 - - - -
Ametryn 227 228 - 186 - - - -
Terbuthylazine 229 230 - - 174 - - -
Prometryn 241 242 - 200 - - - -
Terbutryn 241 242 - - 186 - - -
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2 gt
3.2. LC-MS/MS A mEH
AFEA71E o83t trazines 4 7
HPLC/DAD9| 2]3F Eajtte 2= IQ1317] ojz]&
Ao Balgk 2 Bxpxe tigk RS AL

3 e 2 Al A g8 295 A I——_- F A
the o] stk mebA] 2 Aeae QA =%
A triazines ER1sk= WHORE LC-MSMSO| ¢Jgt
AFAEGDS ZARsle] 4] Aaldat AIE =
o]z} skt

2l trazines ARHEA7E o83kl 100-
500 m/z¢] A7 MLIZ positive scan FEE ©]§3}
of AFAAEYS RIS g a9 o] Hr}
et 7 B8 918t MSMS 82 3313
+H]™ S AFol222 (precur-
sor ion)4slsict. 8 f?_ b7 S1gkE] tigk 2= oy
A (collision energy)s <x}8o g doA e =
EolUA g AAol2S RIS THTable 4).

33. & A& B0IMe| F& 3+E =A
AAAZL] AT BEAUAAER ] £=48 v
AN matrixZ5E] BEAAAEAS Belsly 5=
she 2 Fol ZgEnh B A7 AR 3
St A F2UE AHgStel i matrix?)
A triazinesS EAEA 7198 HA 2AS A

AT

3.3.1. AA| A FEH
33.1.1. ¥ °ok°ﬂ e =
FrHUESES 0 g

o= W3} Al?ﬂmt&*i 5]

1.1 gollA n)=3 3485

*% A58
, 0.2 g, 04 g 07¢g 11 g
vlwsk A3 0.7 gt

Sout 499 £E4E

T3l 2P 0.7 g2 Hﬂ* 39, 1059 o
A A thek 328 7856-103.84% HYE ek
@332, RSDE 2.04-9.86% HAE 3 AFAAHL B
At

WA-HA FEHAN FHEHE 93 HIEF
3} RRRIERS AT 5 i B Aol
A & PRIMIERS AHsec dshEs
o Ezjgo] 58443 g/mololL Bl TiE SemE
35.6 /100 mL(0°C), 35.9 g/100 mL(25°C), 39.1 g/100

mL(lOOOC)O]E‘r
T3 ERS BEAlEo] 142.04 g/mol(anhydrous)

OIL Eo tigt 83l=E 4.76 @100 mL(0°C), 42.7
2100 mL(100°C)eltt. s EFH T EF B
l:r 0:1/\—13_4.__ /‘ 1;<]U]— )\L_Q_oﬂ/q Nzﬂ)\] _Lp:]_ }\}
HE 7] fEeixe Sales a8 deu Frsit
UEFo| § A2 Fo2% X3P} 7hssitt. weba
T ERS 94 298 98 ARIThEFg. 5).

33.12. EFe wWE F= s

4ulE Ethyl ether, EA, MC, MTBEZ 3} AlA
7HaA 3lE-S Hlagk A3 MTBECIA 10%9] i
B4 thet FZ80] 71.99-111.91%8 9= Vet
RSDE= 8.26-10.14% HLIZ 53k AHAAS B}

Snyderol| 931, 8ule] SHEE Yell=
solvent polarity parameter(p)® #te] EA4.4) > MC
(3.1) > Ethyl ether(2.8) > MTBE(2.5)2] 4= e}
U ATHD, 4719] solventE HES Faf HlwslLu)
MTBE > MC > EA > Ethyl ether®] A2 3]4-8-0]
=7 JElstth. Ethyl ether2 4|93+ solventsS =
go] e AR 3FE&o] FA YT Ethyl
ether®] 73-9- Eoll tht 837l 6.8902 F2 o]
2 2ol 7 = AA-HA FEHE o8-St
At o] zof| @o] o} shaking$ £Ao] &g A
o7 dddEnh 13 Bero] 35°CEA g W] wf
ol A3 A &4do] @ JheAdol Bol 471A 9]
solvents 7Hg W2 3]4go] U 7oz .
MCe] 7% &l th3t gal=7} ANt ethyl ethers}
IR FeFo] Bol gl W Ao de
i, B 9xT) =0t 20 mL AlE o] HA-HA)
FEH AES g wET ol Fo #EY shaking
% solvents wehf 7171 o,

wEbA] g Aol WS 3 duf MTBE
£ F= SR ARESke Zlo] Ageitia ddEh
(Fig. 5).

33.13. pHel| W& F= 3+&

pHZ 2, 6.5(blank urine), 8.5, 14% 3} A]A7PH
A 3488 vlwd 23 pH 6500 105

xh:o

o] i B i3t FE80] 6353-111.82%H =
UElts, RSDE 5.85-11.60% ®HYE 943 AAA
’a_ E—AAE]'-

A8 citric acid 1g& 2ol pH2Z 243l
AFS 519S FZntETde] ulglo] AAEsIY v
gio] b pHEA 2o B2 2 4 sk



S g . 717 - HE2E . I3|2=
156 el - As7] - HFS - B3l
Na2:SO4 quantity Solvent
120 120,00
=+=simazine , =+=Simazine
oo =@=prometon 10000 N “®=Prometon
g EW it < A
T o _ atrazine T 000 trazine
3 =——oropazine 3 =>=Propazine
e . e 4 .
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Fig. 5. Effects of Na,SO, quantity, solvent, pH and solvent volume on the extraction recoveries of triazines in urine with

LLE.
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Fig. 6. Effects of solide phase, solvent, pH and solvent volume on the extraction recoveries of triazines in urine with SPE.
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Table 5. Recoveries of triazines in urine by GC-MS
LLE SPE
Compounds  Mean RSD  Mean  RSD
(%) (%) (%) (%)
Simazine 94.87 8.26 91.28 9.45
Prometon 90.95 9.64 81.22 8.01
Atrazine 95.11 9.21 81.28 12.63
Propazine 91.73 8.87 82.26 11.10
Terbuthylazine 90.76 9.05 79.70 10.63
Simetryn 111.91 9.16 103.67 8.87
Ametryn 110.63 9.23 101.39  10.06
Prometryn 98.81 9.11 84.63 10.61
Terbutryn 108.89 9.51 88.35 11.45
Cyanazine 71.99 10.14 83.16 8.38
*RSD : relative standard deviation with n=5

*Target concentration = 20ng/mL
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Table 6. Calibration data and detection limits of triazines by GC-MS

Selected concentration =ax + b MDL

Compounds MW Ton, m/z RRT range,ng/mL a ! b 2 (ng/mL)
Simazine 201 201 0.909 0.5-20.0 0.2412 0.0037 0.999 0.40
Prometon 225 210 0.907 1.0-20.0 0.2556 0.0023 0.999 0.79
Atrazine 215 200 0.927 0.2-20.0 0.3076 0.0034 0.999 0.19
Propazine 229 214 0.943 0.2-20.0 0.2790 0.0027 0.999 0.20
Terbuthylazine 229 214 0.982 0.1-20.0 0.4965 0.0048 0.999 0.10
Simetryn 213 213 1.159 0.5-20.0 0.4212 0.0025 0.999 0.49
Ametryn 227 227 1.168 0.5-20.0 0.3546 0.0025 0.999 0.39
Prometryn 241 241 1.175 0.5-20.0 0.3344 0.0022 0.999 0.49
Terbutryn 241 226 1.197 0.5-20.0 0.3255 0.0041 0.998 0.51
Cyanazine 240 212 1.233 1.0-20.0 0.1586 0.0036 0.998 0.95

*ISTD : Phenanthrene -d;, (tg = 15.071)
*MDL : Method Detection Limits
*5=3.143PSD (T-E Aol &)

back groundE UFERIA A o] FZWe olx.olx 3= Table 8. Precision and accuracy of triazines in urine by

Swloleka FRHSIYTH Tuble 5). GEMS
Compounds Target Precision  Accuracy
_ _ _ P value (ng/mL) (%C.V) (%Bias)
34. ZYIM, U, BYE, 858, LB - T
Triazines 105¢] EH#EFEAS 0.1-20 ngmL & Simazine 10 435 9.44
= WE HUlsle] GC-MSE olgslel AR A 15 3.36 083
FS NPT A3t BF 2=0990139] T HAYL b 10 L05 11.86
_ rometon 15 447 -7.48
e ATt Table 7). GC-MSE ©] &3 oH(n=7) 7 30 2.61 -0.79
Zo7) SH49S @ A7 01009 ngmLOw e} 5 6 696
YU A3 o) e WS o433t AZEsA =44 Atrazine 10 3.55 14.18
FolN LCMSMSE o83 o] GC-MSe] wn il e s
. 2 7.71 -7.80
- Hl 7HE7)t Eolyk AL 3keld 2= 9 .
ch 80-40000 w7k ot 2l Sl 4 Asink Propazine 5 7.78 -5.40
(Table 6, 7). 10 4.28 13.80
7t 49| oidEe HEIAY 5, 10, 1599 F& 2 10.69 -3.30
Terbuthylazine 5 8.91 -9.92
Table 7. Detection limits of triazines by LC-MS/MS 10 6.95 9.92
IDL (pg) 5 8.99 -9.40
Compounds GOMS LCMS/MS Simetryn 10 544 12.22
. A 15 3.20 -5.97
2 ul injection 5 ul injection

. 5 8.79 -9.20
Simazine 50 025 Ametryn 10 2.05 13.60
Prometon 100 0.25 15 3.32 -4.43
Atrazine 20 0.25 5 8.04 7.92
Propazine 20 0.01 Prometryn 10 5.27 9.52
Terbuthylazine 10 0.01 15 4.01 -4.71
Simetryn 50 0.01 5 8.26 -8.60
Ametryn 50 0.25 Terbutryn 10 6.05 16.00
Prometryn 50 0.01 15 3.71 -5.72
Terbutryn 50 0.03 10 4.55 14.68
Cyanazine 100 0.25 Cyanazine 15 5.85 8.44

*IDL : Instrument Detection Limit (S/N > 3) 30 5.14 2.98
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