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0 85 10
1 60 40
3.5 60 40
6 50 50
8 45 55
17.5 5 95
30 95
32 10
0.2 ml/min
40
5u i
(2) MS/MS
Scan Type MRM
lon Source ESI
Period
Polarity Positive Negative
Period 1 2 3 1
Curtain Gas 40 30 20 20
lon Source Gasl 50 80 80 80
lon Source Gas2 80 30 60 30
lonSpray Volttage 5000 4000 4500 -4500
Temperature 500 400 500 400
Collision Gas 4 4 6 4
Entrance Potential 10 10 10 -10
Resolution Q1 Unit Unit Low Unit
Resolution Q3 Unit Unit Low Unit
Dwell Time (msec) 100 30 180 30
1
5
10g 10ml ,
49
19 5 2800rpm 10
2ml ENVI-Carb/LC-NH,
@3:D) 30ml 40 1ml
, 10ml 40
2ml
1
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1 MS/MS
Per- Q1
iod (n/z) Q3(m/z) DP CE CXP  Q3(m/z) DP CE CXP
291 5.84 1 292 211 61 17 14 181 61 29 10
255 6.52 256 209 56 27 14 175 56 31 18
249 6.64 250 169 51 19 16 132 51 21
221 7.47 222 92 86 37 16 65 86 57
267 7.89 268 175 61 21 12 147 61 35 10
252 8.26 253 126 66 29 8 73 66 83 6
201 10.3 202 175 71 37 12 131 71 47 10
324 10.6 325 183 51 23 12 112 51 55 10
209 13.2 2 210 71 66 51 4 140 66 31 12
334 13.6 334 157 71 47 10 290 71 27 14
359 14.0 360 251 46 23 18 360 36 5 26
300 14.9 301 168 71 13 12 136 71 31 10
317 14.9 318 160 56 13 10 132 56 22
318 15.2 319 139 81 41 10 93 81 75
E 254 16.0 255 132 71 31 10 91 71 47
z 254 16.0 255 132 76 29 10 91 76 47
394 17.0 395 175 51 23 12 339 51 11 12
320 16.9 321 119 56 29 8 203 56 13 16
303 16.6 303 185 56 19 14 125 56 51 8
474 16.9 492 331 51 33 24 180 51 61 12
293 17.1 294 70 71 49 6 73 71 49 12
324 17.4 325 108 46 19 8 261 46 15 18
301 17.9 302 116 56 17 8 88 56 31 6
367 18.2 368 199 76 21 14 125 76 47 10
412 18.8 413 295 76 23 20 241 76 35 18
438 19.0 439 173 76 27 14 91 76 61 6
527 19.3 528 203 71 55 14 150 71 35 10
430 19.8 431 105 101 45 10 119 101 31 10
-p 429 19.7 429 299 86 29 20 85 86 29 14
382 20.1 383 195 66 29 16 252 66 19 10
461 20.2 479 344 51 21 26 223 51 49 16
323 20.2 324 203 71 23 16 120 71 31 8
376 19.9 376 190 56 25 12 161 56 39 12
373 19.9 373 299 71 27 22 271 76 37 18
354 20.0 354 286 66 17 20 186 66 39 12
335 20.4 336 238 61 25 16 192 61 41 14
A3 528 22.2 3 551 240 126 49 16 337 126 40 25
Bla 872 22.3 891 305 80 37 22 568 80 22 16
Ad 542 22.9 565 240 156 51 16 337 156 41 28
297 24.7 298 130 116 35 14 98 116 41
2 297 25.9 298 130 116 35 14 98 116 41
329 13.8 1 328 254 -65 -32 -23 -66 -65 -10 -7
329 16.2 328 254 -65 -32 -23 -66 -65 -10 -7
368 16.4 367 149 -80 -30 -3 -105 -80 -46 -17
346 17.2 345 281 =75  -26 -11 -78 -75 -56 -11
291 17.7 290 143 -70 -44 -9 -93 -70 -34 -1
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I

- 10ml
- 4q
. 19
€ )
(2,800rpm, 10 )
2ml
ENVI-Carb/LC-NH,
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(3:1D) 30ml
Iml (40 )
- 10ml
(40 )
- 2ml
6
0.01
0.15p g/ml
LC/MS/MS .
1 LC/MS/NS
(1) LC
Xterra MS C18
D Smmol/L
(2) MS/MS
(ESD)
MRM
3Period
0.7 1.4

FIA(Flow Injection Analysis)

Period?2
Period3
Ad
MS/MS
1
2
,QUEChERS ,
3
lu g ENVI-Carb/LC-NH,
3:1) 10ml 3
20ml ,
3
30ml
4
, Ad
(S/N 10) 0.02up g/g ,
0.01p g/g
(S/N 3) 0.01up g/g
0.01 0.15u g/ml
(r=0.995 )
5
5 (0.1p g/mD)
(0.1p g/ml) (n=2)
2

49.4
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(@D
100.5 49.4 99.5 95.1 101.0
102.8 83.5 100.7 98.0 100.5
100.2 82.2 101.3 95.5 101.7
100.5 98.7 100.6 101.0 106.0
101.5 88.1 101.8 101.4 103.3
104.7 92.2 101.4 96.6 102.5
97.8 100.5 95.4 97.7 99.2
103.5 104.5 182.6 102.3 104.4
98.6 98.5 99.1 97.9 101.1
104.4 101.8 100.9 96.7 101.8
109.8 94.8 104.4 100.5 95.0
105.2 102.4 101.0 103.5 102.5
75.4 104.8 102.7 93.2 130.3
101.5 99.5 101.0 98.5 107.7
(E,2) 101.5 100.5 99.5 96.3 101.5
102.2 99.8 98.0 52.5 102.7
100.0 101.5 98.1 47.6 103.1
100.8 102.0 102.9 45.6 101.6
101.4 99.5 96.7 56.5 99.8
102.5 101.0 99.0 76.8 102.1
104.1 98.6 100.9 85.7 103.0
104.2 99.5 103.4 75.9 102.6
102.9 101.5 100.9 86.0 100.2
100.3 102.1 100.0 100.5 99.4
101.9 99.5 100.5 99.5 102.6
103.6 101.0 100.4 103.4 99.4
104.4 99.0 97.3 103.5 103.5
-p- 105.2 98.4 97.6 103.7 101.2
102.9 102.5 100.8 102.9 104.2
108.0 103.4 102.0 104.7 103.9
107.1 102.4 101.5 104.9 99.0
102.5 101.9 97.0 102.8 101.8
103.0 102.0 100.0 103.0 104.2
117.1 96.2 99.3 102.5 106.8
101.2 100.2 104.9 101.9 101.4
A3 92.5 86.4 81.5 84.0 92.8
Bla 100.8 97.8 107.1 125.2 96.2
Ad 90.1 83.0 76.8 81.7 87.5
1,2 101.4 102.2 100.9 102.1 105.1
1,2 107.6 101.7 97.2 96.1 105.2
97.0 97.6 98.0 95.1 106.2
106.6 100.8 101.3 89.7 95.0
109.2 113.6 106.8 80.0 97.4

n=2 0.1p g/ml
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cv cv Ccv cv Ccv
96.4 3.2 51.4 2.0 94.3 4.1 91.5 0.9 99.1 2.5
97.8 3.1 87.3 1.5 99.0 4.4 96.1 1.2 95.5 3.2
97.6 1.1 84.8 1.2 98.0 3.7 92.0 0.4 96.8 1.5
97.0 1.6 98.3 0.9 98.8 3.9 99.1 1.7 100.4 2.9
95.8 1.4 86.6 1.8 93.2 3.6 96.3 1.3 93.0 2.6
100.1 0.8 96.9 1.8 100.2 4.3 92.3 4.8 100.7 2.0
70.5 1.2 84.7 7.8 80.7 12.7 74.4 3.4 47.5 9.3
102.7 3.9 102.0 7.8 99.7 3.4 98.2 1.5 105.0 4.0
92.6 3.7 94.3 2.6 93.9 4.9 83.4 0.4 96.0 3.5
95.8 3.4 100.1 1.5 97.4 5.2 94.4 5.2 104.0 1.7
97.3 4.1 71.1 6.7 100.6 9.4 101.2 3.7 90.6 6.2
100.4 4.1 105.0 3.6 97.9 4.3 103.0 1.0 105.3 2.1
124.0 1.5 105.3 5.7 106.3 3.2 97.4 6.5 104.7 14.7
102.0 3.2 104.0 4.4 105.7 4.0 102.3 4.2 106.7 1.5
(E,2) 97.4 2.4 101.4 2.4 104.9 8.9 92.2 2.0 98.2 5.8
99.0 7.0 103.2 5.9 101.5 4.4 48.6 1.8 109.3 4.0
101.6 7.1 102.8 3.8 101.0 4.3 44.7 1.0 103.7 1.5
100.1 4.4  105.0 2.6 102.0 2.6 41.9 1.5 110.0 1.0
103.0 9.0 105.3 1.5 102.5 6.2 54.1 0.6 97.3 2.8
102.2 2.8 100.5 2.7 100.8 3.0 75.2 0.9 104.3 0.6
105.0 4.0 108.0 2.6 106.7 4.2 88.0 1.2 108.7 0.6
102.3 5.6 104.7 2.1 105.0 3.6 74.8 1.7 105.7 2.9
100.5 5.2 106.7 1.2 104.2 4.0 84.7 1.6 104.7 1.2
99.6 10.5 106.7 0.6 100.7 6.7 106.0 2.0 103.1 3.3
94.5 7.5 80.6 20.5 82.8 3.3 96.2 3.5 95.5 11.1
101.3 9.6 103.0 4.4 103.1 8.1 107.7 1.5 102.3 2.2
97.7 6.5 102.7 1.2 100.7 6.7 104.0 2.0 104.7 2.3
-p- 102.1 8.4 100.4 1.1 103.6 6.0 104.1 4.2 102.1 4.1
94.7 6.1 104.7 1.2 98.1 4.8 106.3 1.2 106.7 5.1
98.9 7.7 108.7 2.1 105.5 6.2 108.3 1.5 108.3 2.1
103.6 5.2 105.3 3.5 104.9 5.5 105.7 3.8 104.7 4.0
98.4 6.3 106.3 0.6 101.8 6.4 104.3 0.6 104.0 1.7
100.9 6.4 106.3 0.6 104.3 3.8 106.0 3.6 105.0 3.6
108.3 12.7 119.0 1.0 112.3 4.2 111.3 7.5 102.5 11.9
94.1 9.0 105.0 1.7 106.3 4.6 103.0 1.7 101.7 1.5
A3 97.2 1.4 87.4 1.8 86.8 3.2 83.4 4.0 88.6 1.8
Bla 87.0 12.5 103.0 18.1 143.0 31.2 123.0 18.1 154.4 55.0
A4 83.9 8.6 92.6 1.9 84.6 4.3 82.6 5.5 85.5 2.7
1,2 87.3 3.5 89.1 4.6 97.3 7.9 98.6 5.1 97.6 0.9
1,2 80.9 6.2 66.8 10.2 82.0 11.0 74.3 4.9 72.7 2.5
112.7 4.7 112.0 7.5 107.3 .0 84.3 1.6 104.3 5.1
109.7 7.2 103.7 5.1 99.8 8.9 84.7 2.5 96.8 1.9
104.0 3.6 108.3 4.9 111.0 7.0 71.5 0.8 103.3 1.2

n=3

0.1p 9/g



26, 67-72(2007)

52.5 , Bla 3
47.6 , 45.6 , 120 2 20
56.5 , Bla
125.2 5 ,
6
5 0.1p g/g LC/MS/MS
(n=3) , ,42
3
5 70 120
20 35 1) 1129002
4 70 120 17 11 29

20 , 42 2) M.Anastassiades et al. J.AOAC Int.86,412-431



