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Rapid Determination of 20 Carbamate Residues in Surface Water
by Ultra Performance Liquid Chromatography-Tandem Mass Spectrometry
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Abstract; A method without any pre-treatment steps using Ultra Performance Liquid Chro-
matography-Tandem Mass Spectrometry (UPLC-MS/MS) was developed and applied for
the rapid determination of carbamate residues in surface water. Water sample was filtered
with 0.2 pum syringe filter for particle removal and injected directly into UPLC, and separa-
tion was performed on an Acquity Uplectm BEH Cjs column utilizing a gradient elution pro-
gram of methnol and water (containing 5 mM ammonium acetate) as the mobile phase.
Identification and quantification were achieved by UPLC-ESI-MS/MS in positive mode and
multiple reactions monitoring (MRM). Good linearity was observed in the range of 0. 10—
100 pg/L with correlation coefficients from 0. 995 6 to 0. 999 7, limit of detection (LOD) for
the 20 carbamates was in the ranges of 0. 01—0. 05 pg/L. The recoveries ranged from

W fs B H#:2012-03-12; & 6 B #§ :2012-04-17
E&TE AT SR P RHETE (2011003) s 51 JH 7 B & &3R5 B (20100933B37) ¥ B
TEH B9k (1981~), B (PO LWL =TT B4, N IREE W 5 3% . E-mail: zjuzhang@gmail. com

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

176 J

% 33 %

72.2% to 117% with the relative standard deviations were between 1. 82% and 14.2%.

The method is characterized by high sensation and precision, extensive analytical range and

quick analytical rate.

Key words: ultra performance liquid chromatography-tandem mass spectrometry (UPLC-

MS/MS); carbamate; MRM; surface water
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W 55 B 7 U (ESD K& Masslynx 4. 1 %45 4b B &
40 s B e K AL Milli-Q Advantage A10, 35 [H %
BEAR BB 1 mL, B EFHIRHELS A
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FHEE . o % 4, 78 E Merck 22 F] 7= i s 28R
B ik al, £ E TEDIA 24 R 7= 5 s 8 25 IR R
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BT B A IR IR AR 2 b v o, TR BE AR R
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P 7K Y5 VB 4 50 W LA T LA L 4 o o ARV VR
& F IRER R E Y 2 R br HE VTR S b o
BT TE —20 CHMB TR, brifE TIE
VA W PR P B
1.4 REEH
1.4.1 @EELEHF B35 4. Waters Acquity
UPLC BEH Cy (1. 7pum, 2.1 mm X50 mm)#f;
WBIAH 5 mM ZBR B /K ¥ W (A) i F BE (B) 5 8
BB FE:0~0.5 min,40% B,0.5~5.0
min, 40 % ~80%B,5. 0~6. 5 min,80% ~90%
B,6.5~7.0 min,40% B; iR 45 C; Wik 0. 4
mL/min; 4 & 5 pL. SRR, 5 min,
1.4.2 FUig &M @5 IR (ESD; E#
FHEHE 2 R W (MRM) B2 5 6 4045 8 % .
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CiBERSME RS 800 L/ h; AL E
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Fig.1 MRM of 20 carbamates
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Table 1 UPLC retention time and optimized MS/MS parameters for 20 kinds of carbamates

ALy BBEF/(n/z) FEF/(n/z> HELRE/(V)  EEEE/(eV) B E/(min)

71.8* 13

FRER B 237.0 12 0.82
81.9 10
105.9* 7

KEZR, 163.0 12 0.92
87.8 7
122.9* 17

ZH R 223.9 18 1.32
166. 9 9
88.9* 15

W KB, 208.1 10 1.88
115.9 9
110.9* 15

3B, 210. 0 15 2.41
167.9 8
108.9* 19

Ry 224.0 18 2.42
166. 9 10
122.9* 21

L H B, 222.0 20 2.45
164.9 13
126.9* 25

B 2% 202.0 16 2.67
144. 8 13
106. 8* 18

%3 226.0 14 2.86
163.9 9
71.9* 22

i 15 1, 239.1 24 3.05
182 18
94, 9* 16

RHR 194.0 17 3.21
136.9 11
108.9* 18

T B 208.1 20 3.89
150. 9 10
120.8* 16

B 18 226.1 18 4. 00
168. 9 12
4-JR-3,5- T F FLIRFE-N- 121. 8% 22

257.9 18 4.21
L 2 R TR 200. 8 12
108.9* 18

X 3B, 208.0 20 4.22
150. 9 10
71.8* 17

B 254.0 10 4.94
159. 8 12
90. 8* 22

2B, 400. 0 10 5.13
237.9 12
217.9* 22

Bfi 1, 528.0 25 5. 81
248.8 18
251.8% 13

T % 5 R 411.0 15 6.05
189.9 13
194. 8* 18

5 2R 383.0 22 6.14
251.9 13
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Table 2 Linear range, correlation coefficient and limits of detection of 20 compounds

&Y KUH MHRERE r LUAE/ (/L) KR/ (ug/L) FE R/ (pg/L
R y=3 44224119 0.998 4 0.10~100 0.01 0.05
VES y=7122—6.9 0.999 5 0.10~100 0.02 0.05
R y=2 056x—31.5 0.999 6 0.10~100 0. 05 0.10
K R y=13232—2.0 0.999 7 0.10~100 0. 05 0.10
R A B y=2 087x—183 0.997 7 0.10~100 0.01 0.05
S g y=2 005x—133 0.998 8 0.10~100 0. 05 0.10
TH B y=1 4122—23 0.999 6 0.10~100 0. 05 0. 20
25 R y=489x+1.0 0.998 9 0.10~100 0. 05 0.10
Y% 31 y=2 2122—77 0.998 9 0.10~100 0. 05 0.10
FLUF B y=6 039x—187 0.998 5 0.10~100 0.01 0.05
B y=1630x—22 0.999 7 0.10~100 0. 05 0.10
T B y=3 669x—4.3 0.999 5 0.10~100 0. 05 0.10
7 B y=1613x—31 0.999 1 0.10~100 0.05 0.10

4’@’3 ,o- 2 EF %X%’

y=1972z—22 0.998 9 0.10~100 0. 05 0.10
N- 25 5 3 H R g
R B y=40162z—195 0.998 8 0.10~100 0.01 0. 05
EHE y=2 624x+58 0.999 2 0.10~100 0.02 0. 06
A8 B y=813x—8.1 0.998 6 0.10~100 0.02 0.06
B BB y=186z—13 0.995 6 0.10~100 0. 05 0.10
PR H B y=603z—22 0.995 9 0.10~100 0. 05 0.10
kL 8, y=4159z+103 0.999 4 0.10~100 0.01 0. 05
Yy WIRE s z: BTEWEE, pe/L
3 FEMNEWEMBEE(n=6)
Table 3 Test of recoveries and precision(rn=6)
KSR
e 0.50 pg/L 10 pg/L 50 pg/L
34 19 i AR Xt A o 34 [e e A A S35 1] Wi AR XA A
R/% W%/ % /% W2/ % R/% W2/ %
REB 82.8 11.6 80.5 8.49 86. 6 5. 26
REB, 107 8. 94 99.7 3.15 105 4. 24
—HB 117 7.69 111 4.46 112 2.25
K B, 72.2 14. 2 94.8 3.84 97.2 1.83
BAB, 94.1 8. 84 106 4.62 97.9 2.95
g, 97.0 6.86 99. 2 2.68 96. 4 1. 87
H B 83.7 7.44 93.5 4.19 110 4.16
I 2 18, 93.6 10.6 90.5 6.38 93.4 2.70
TR B 83.2 11. 4 85.1 2.98 80.1 3.07
B9 13, 105 3.87 100 2. 84 99.1 3.00
SHRB 104 4.51 99. 4 1.25 101 2. 40
T B 115 5. 30 108 3.45 102 1. 80
H B3, 93.6 9. 60 96.5 5.78 101 3.19
4-JR-3,5- T 1 BE 2 AL
104 8.65 110 9.87 96.5 2.28
N-F 25 42 3 Y 1R
AR B 114 3.67 104 1. 89 100 2. 46
T, 94.1 4.72 98.7 4.25 115 4.21
48 B, 105 10. 3 94.1 3. 87 96. 4 5. 28
Bl H 113 13.8 108 10. 8 102 2.87
PR 58 B 98.5 4,51 94.7 5.79 108 1.82
528 R 104 7.91 114 5.97 112 6.55
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B R BRI A AR B B S R AR HE R B AR T
TURHT AL BRAR Y AR T S 38 A B3 PR Al Ak 2 72
Hh [ PR 5 T 1 T O T I R BRE B . A 2
AL T L) 2 A ek ) S, AR A 7. 5 min B AE
e Bt A 900 7K G 20 b Y IR I L R — PR AR
PR B3 TS PR KR R R R R 2R A 2 R B
K o AT B9 07 ¥ . FEBUM T 4R P AR TR AR OR K
TR K T 8 98 K S I s R I R AR T v
K BENRALRKEEHRST T AE. 4RE
7 » WL T 58 HR 2 AR 3 TR 7K K R 3t % T 85 98 9
KR RAG H BRI 2 .
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