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68  
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1

    1997 12 18 HACCP

FDA HACCP HACCP

FDA  

DWPE

 ( )  

2.

57

( )

30  



 

4 

2001 11

(0.05mg/kg) (0.02mg/kg)

(0.01mg/kg) -6- (0.03mg/kg)

(0.04mg/kg) (0.05mg/kg)  ( 0.05mg/kg)  

2003 7 0.025mg/kg

0.05mg/kg  

3.

2009 EC470/2009

63

 

4.

1999 9

 

7

 

5.

    146

278 202 ( )

 

2010 1829

604 1164
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LC-30A LCMS-8030

LC-30A LCMS-8030

2 0.5 200 �g/L 0.5 500 

�g/L 0.1 200 �g/L 0.999

1 �g/L 50 �g/L 200 �g/L 6

2.925% 0.160% 0.1 �g/kg

GB/T 19857-2005 0.5 �g/kg  

 

    

2002 5

GB/T 19857-2005 

LC-30A LCMS-8030

 

1                 

1.1  

LC-30A LCMS-8030

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30AC

CBM-20A LCMS-8030 LabSolutions Ver. 5.41  

1.2

 

 LC-30A  

   Shimadzu Shim-pack XR-ODS III 2.0 mm I.D.×50 mm L., 1.6 �m 

  A 5 mmol/L 0.05% B  
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     0.4 mL/min 

 10 �L 

     40  

 B 50% 1  
1  

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 95 
1.80 Pumps Pump B Conc. 95 
1.81 Pumps Pump B Conc. 50 
3.50 Controller Stop  

       LCMS-8030 

         ESI(+) 

 4.5 kV 

          3.0 L/min 

          15 L/min 

          

   250   

   400   

       MRM  

       10 ms 

       3 ms 

MRM       2 
2 MRM  

No. Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V)

1  329.20 
313.15 -20.0 -40.0 -23.0 
208.10* -30.0 -35.0 -16.0 

2  331.20 
316.20 -10.0 -20 -24.0 
239.15* -16.0 -30 -29.0 

3  372.25 
356.20 19.0 40.0 27.0 
251.20* 11.0 35.0 19.0 

4  374.25 
359.20 11.0 25.0 28.0 
238.15* 11.0 30.0 18.0 

5 D5-  334.25 318.20 30.0 40.0 23.0 
6 D6-  337.25 322.25 10.0 20.0 25.0 

*  

1.3
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100 �g/L -5 mmol/L 1:1 v/v

0.1, 0.5, 1.0, 2.0, 5.0, 10, 20, 50, 100, 200, 500 μg/L

2 ng  

 

GB/T 19857-2005  

2.

2.1 MRM

0.0 0.5 1.0 1.5 2.0 min

0.0

0.5

1.0

1.5

2.0

(x10,000)

6:337.25>322.25(+)(1.50)
5:334.25>318.20(+)(0.90)
4:374.25>359.20(+)(5.00)
3:372.25>356.20(+)(0.50)
2:331.20>316.20(+)(3.00)
1:329.20>313.15(+)(1.50)

6

5

4

3 2

1

1 1 μg/L MRM  
1: ; 2: ; 3: ; 4: ; 5: D5- ; 6: D6- ;  

2.2

0.1, 0.5, 1.0, 2.0, 5.0, 10, 20, 50, 100, 200, 500 μg/L 1.2

2~5 3  

0 50 100 150 Conc. Ratio
0.00

0.25

0.50

0.75

1.00

1.25

Area Ratio(x100)

 0 50 100 Conc. Ratio
0.00

0.25

0.50

0.75

1.00

1.25

Area Ratio(x100)

 
2                  3  
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0 250 Conc. Ratio
0.00

0.25

0.50

0.75

1.00

Area Ratio(x1,000)

 0 50 100 Conc. Ratio
0.00

0.25

0.50

0.75

1.00
Area Ratio(x100)

 
4                  5  

3  

No. µg/L R
1  Y = (0.659584)X 0.5~200 0.9997 
2  Y = (0.71228)X 0.5~200 0.9996 
3  Y = (2.16652)X 0.5~500 0.9999 
4  Y = (0.484806)X 0.1~200 0.9999 

2.3

1 50 200 μg/L 6

4 3

0.680%~2.925% 0.039%~0.160%  

4 n=6  

RSD% 1 µg/L  RSD% 50 µg/L  RSD% 200 µg/L
Area R.T. Area R.T. Area R.T. 

 1.709 0.177 0.747 0.083 2.373 0.160 
 2.925 0.088 1.293 0.095 1.504 0.097 

 1.385 0.055 0.680 0.039 0.825 0.084 
 2.113 0.153 1.832 0.096 1.351 0.071 

2.4

0.1 �g/kg 6

7 0.1 �g/kg GB/T 19857-2005 

0.5 �g/kg  
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0.0 0.5 1.0 1.5 2.0 2.5 3.0 min

0.0

1.0

2.0

3.0

4.0

5.0

6.0

(x1,000)

4:374.25>359.20(+)
3:372.25>356.20(+)
2:331.20>316.20(+)
1:329.20>313.15(+)

 

6 MRM  

1: ; 2: ; 3: ; 4:  

0.0 0.5 1.0 1.5 2.0 min

0.00

0.25

0.50

0.75

1.00

(x10,000)

4:374.25>359.20(+)(10.00)
3:372.25>356.20(+)
2:331.20>316.20(+)(5.00)
1:329.20>313.15(+)

4

3

2

1

 

7 0.1 μg/kg MRM  

1: ; 2: ; 3: ; 4:  

3.

LC-30A LCMS-8030

0.999

0.1 �g/kg GB/T 19857-2005 

0.5 �g/kg  
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LC-30A LCMS-8030

LC-30A 2.5 min

LCMS-8030

3 0.999

0.13 ~ 0.54% 1.68 ~ 4.31%

0.10 0.04 0.04 �g/L

0.41 0.17 0.15 �g/L 81.5 ~ 105.5%  

 

    

(CAPs)

 

(MRL)

50 �g/kg  

1000 �g/kg GB/T 20756-2006

0.1 �g/kg

1 �g/kg  

-

(GC/MS) -

(LC/MS)

GB/T 20756-2006

- 958

-14-2007 -

-

 

1  

1.1  

   LC-30A LCMS-8030

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8030 LabSolutions Ver. 5.42  
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1.2

    LC-30A  

    Shimadzu Shim-pack XR-ODS III 2.0 mmI.D.×50 mmL., 1.6 �m 

    A B  

    0.4 mL/min 

    10 �L 

    40  

    B 30% 1  
1  

Time(min) Module Command Value 
0.50 Pumps Pump B Conc. 30 
1.50 Pumps Pump B Conc. 60 
2.00 Pumps Pump B Conc. 60 
2.01 Pumps Pump B Conc. 30 
4.00 Controller Stop  

    LCMS-8030 

    ESI  

    -3.5 kV 

    3.0 L/min 

    15 L/min 

     

    250  

    400  

    MRM  

    40 ms 

    3 ms 

MRM MRM 2 
2 MRM  

Q1 Pre 
Bias(V)

CE(V) 
Q3 Pre 
Bias(V)

1 354.0
185.0* 27 22 19
289.9 27 12 20

2  356.0
336.0* 13 10 23
185.0 13 20 19

3  321.0
152.1* 25 18 15

257.0 25 12 18
*  
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1.3

3  

 10 mg/L - (V/V, 50:50)

0.2�g/L 0.5 �g/L 1 �g/L 5 �g/L 10 �g/L 50 �g/L 100 �g/L  

5.0 g ( 0.01 g) 50 mL 25 mL

14000 r/min 30 s 4000 r/min 5 min 50 mL

20 mL 45

1 mL - (V/V, 50:50) 3.0 mL 10 mL

30 s 4000 r/min 2 min 0.22 �m

 

2  

2.1

250.0 275.0 300.0 325.0 350.0 m/z
0.0

0.5

1.0

1.5

2.0

Inten. (x1,000,000)

354.1

356.0

358.0
357.1

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

Inten. (x10,000)

185.1

289.9209.2 240.1227.1 353.8
145.1 212.1 282.0270.0119.1127.1126.1 170.2

     

1 CE 20V  

250.0 275.0 300.0 325.0 350.0 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten. (x1,000,000)

356.0

358.0

360.0
359.1336.0

100 200 300 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten. (x100,000)

185.1

336.0

219.2 356.1
152.1119.1

   

2 CE 16V  
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250.0 275.0 300.0 325.0 350.0 m/z
0.0

1.0

2.0

3.0

4.0

Inten. (x1,000,000)

321.0

323.0

357.0359.0

325.0 361.0324.1

100 200 300 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
Inten. (x100,000)

152.2

194.2176.1 321.2257.1

3 CE 18V  

 2.2 MRM

MRM 4  

 0.0 0.5 1.0 1.5 2.0 2.5 min
0

100

200

300

400

500

600

700

800

900

1000

3:321.00>152.05(-)
2:356.00>335.95(-)
1:354.00>185.00(-)

   

 4 1 �g/L MRM  

2.3
0.2, 0.5, 1, 5, 10, 50 100 �g/L

1.2

5~7

3  
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 0.0 25.0 50.0 75.0 Conc.
0

25000

50000

75000

Area

   0.0 25.0 50.0 75.0 Conc.
0

100000

200000

300000

400000

Area

      

5                         6  

 0.0 25.0 50.0 75.0 Conc.
0

100000

200000

Area

        
          7                   

3  3  

R

1  0.5~100 �g/L Y = (813.877)X + (2393.00) 0.9998 

2  0.2~100 �g/L Y = (4198.77)X + (-157.491) 0.9996 

3  0.2~100 �g/L Y = (2653.64)X + (1739.35) 0.9998 

2.3

7 7 

S MDL 3.14 S LOQ=4 MDL 4   
4  3  

No. �g/L (S) (�g/L) (�g/L)

1  0.50 0.033 0.102 0.41

2  0.20 0.014 0.043 0.17

3  0.20 0.011 0.038 0.15

2.4
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5 6  3

0.13 ~ 0.54% 1.68 ~ 4.31%  

5 n=6  

No. 
RSD% 0.5 �g/L RSD% 10 �g/L RSD% 100 �g/L

R.T Area R.T Area R.T Area 

1  0.54 4.31 0.15 3.34 0.25 1.51

2  0.40 2.66 0.09 2.39 0.16 1.87

3  0.38 2.26 0.16 1.68 0.13 1.98

2.5

    1.3 6 4

81.5 ~ 105.5% 6

8 9  

0.0 0.5 1.0 1.5 2.0 2.5 min
0

100

200

300

400

500

600

700

3:321.00>152.05(-)
2:356.00>335.95(-)
1:354.00>185.00(-)

8  

0.0 0.5 1.0 1.5 2.0 2.5 min
0

100

200

300

400

500

600

3:321.00>152.05(-)
2:356.00>335.95(-)
1:354.00>185.00(-)

9 0.1 �g/kg  
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6 n=4  

No. 
%

0.1 �g/kg 1 �g/kg  20 �g/kg 

1  84.8 90.3 105.5

2  89.8 83.7 81.5

3  96.9 99.8 93.3

3.

LC-30A LCMS-8030

3 0.999

0.10 0.04 0.04 �g/L 0.41 0.17

0.15 �g/L 81.5 ~ 105.5% 0.1 �g/kg

9 GB/T 20756-2006
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UFLCXR LCMS-8040

UFLCXR 5 min

LCMS-8040 12

12 0.999

0.05 ~ 0.40% 1.00 ~ 5.57%

0.10 ~ 0.24 �g/L 0.41 ~ 0.97 �g/L 85.7 

~ 116.5% 0.20 �g/kg  

 

   

 

(GB/T 

22951-2008) (SN 0208-93)

(NY 1077-1-2008)

1077 -1-2008 17

15  -

UFLCXR LCMS-8040

 

 

1  

1.1  

   UFLCXR LCMS-8040

LC-20ADXR×2 DGU-20A3 SIL-20ACXR CTO-20A

CBM-20A LCMS-8040 LabSolutions Ver. 5.53

 

1.2

    UFLCXR  

    Shimadzu Shim-pack XR-ODS III 2.0 mmI.D.×50 mmL., 1.6 �m 
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    A 5mM +0.1% B  

    0.4 mL/min 

    10 �L 

    40  

    B 15% 1  
1  

Time(min) Module Command Value 
2.50 Pumps Pump B Conc. 30 
3.50 Pumps Pump B Conc. 30 
3.60 Pumps Pump B Conc. 55 
4.00 Pumps Pump B Conc. 55 
4.01 Pumps Pump B Conc. 15 
5.50 Controller Stop  

    LCMS-8040 

    ESI  

    4.5 kV 

    3.0 L/min 

    15 L/min 

     

    250  

    400  

    MRM  

    10 ms 

    3 ms 

MRM MRM 2 

2  MRM  

Q1 Pre 
Bias(V)

CE(V) 
Q3 Pre 
Bias(V)

1 215.1 
156.1* -14 -9 -16 
92.2 -14 -23 -18 

2 251.1 
156.0* -17 -14 -16 
108.1 -17 -23 -20 

3 256.1 
156.0* -17 -14 -16 
108.2 -17 -24 -21 

4 250.2 
156.0* -17 -15 -16 
92.1 -17 -26 -10 

5 265.1 
156.0* -18 -17 -16 
92.1 -18 -29 -18 
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6 279.2 
186.1* -19 -16 -20 
92.1 -19 -30 -18 

7 280.9 
156.1* -18 -17 -16 
92.1 -18 -30 -18 

8 284.9 
156.1* -19 -14 -16 
92.1 -19 -31 -17 

9 254.2 
156.1* -17 -14 -16 
92.1 -17 -27 -10 

10 268.0 
156.0* -18 -12 -16 
92.2 -18 -26 -19 

11 311.0 
156.1* -21 -21 -16 
92.1 -21 -31 -18 

12 301.0 
156.0* -20 -15 -16 
92.1 -20 -31 -19 

*  

1.3

12

 

 1 mg/L + (V/V, 15:85) 1 

�g/L 5 �g/L 10 �g/L 50 �g/L 100 �g/L 200 �g/L  

1077 -1-2008 17 15

 -  

2  

2.1

200.0 225.0 250.0 275.0 300.0 325.0 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
Inten. (x1,000,000)

215.1

253.1

237.1232.2

216.1 260.2217.1 255.1

50 100 150 200 m/z
0.00

0.25

0.50

0.75

1.00

Inten. (x100,000)

156.0

92.2
108.1

215.0

1 CE -12V  
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200 250 300 m/z
0.0

1.0

2.0

3.0

4.0
Inten. (x1,000,000)

251.1

252.2 289.1273.1253.1

50 100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0

Inten. (x100,000)

156.0

92.1108.1

96.1
94.1 251.1158.0

185.1

2 CE -18V  

200 250 300 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten. (x1,000,000)

256.1

294.0257.1258.1
270.0

50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

Inten. (x100,000)

156.0

92.1
108.2

256.0101.2

3 CE -17V  

200 250 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten. (x1,000,000)

250.2

251.2
288.1272.1

50 100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0

Inten. (x100,000)

156.092.1

108.1

184.195.1

250.093.2 157.1

4 CE -21V  

200 250 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten. (x1,000,000)

265.1

266.2
303.1287.1267.1

50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten. (x100,000)

156.0
92.1

110.1
108.1

172.1

199.1 265.1
94.2

5 CE -20V  



 

 21

200 250 300 m/z
0.0

1.0

2.0

3.0

Inten. (x1,000,000)

279.2

280.2
317.1281.2 301.1

50 100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten. (x100,000)

186.0

124.1

156.0

92.2108.1

279.0
213.2

6 CE -20V  

200 250 300 m/z
0.0

1.0

2.0

3.0

Inten. (x1,000,000)

281.1

282.2 319.1
217.2 283.1

50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
Inten. (x100,000)

156.0

92.1 126.1108.1

281.1
215.1188.1

7 CE -20V  

200 250 300 m/z
0.0

2.5

5.0

7.5

Inten. (x100,000)

285.1

221.1

287.1

223.1
286.1

323.1222.2 325.0

50 100 150 200 250 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten. (x10,000)

156.0

92.1108.1 285.1

8 CE -16V  

200 250 300 m/z
0.0

0.5

1.0

1.5

2.0
Inten. (x1,000,000)

254.2

292.1255.2 276.1
256.1 299.2

50 100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0
Inten. (x100,000)

156.0

108.1
92.2

93.199.2 147.1160.1 254.1188.1

9 CE -18V  
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200 250 300 m/z
0.0

2.5

5.0

7.5

Inten. (x100,000)

268.1

269.2 306.1270.1

50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

Inten. (x100,000)

156.0

113.1

92.1108.1

268.1

10 CE -16V  

200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten. (x1,000,000)

311.2

349.1312.2
333.1313.2

50 100 150 200 250 m/z
0.0

1.0

2.0

3.0

4.0

Inten. (x100,000)

156.1

92.1108.1
311.1245.1

218.0

11 CE -22V  

200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten. (x100,000)

301.2

250.2256.0 302.2
339.1270.0 297.1303.2 323.1251.2

50 100 150 200 250 m/z
0.0

2.5

5.0

7.5

Inten. (x10,000)

156.0

108.192.1
301.0146.2

207.9

12 CE -19V  

  2.2 MRM

MRM 13  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min
0

2500

5000

7500

10000

12500
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13 1 �g/L MRM  

2.3
1,5, 10, 50, 100 200 �g/L 1.2

14~25 1~200 �g/L

3  

 0 50 100 150 Conc.
0

250000

500000

750000
Area

  0 50 100 150 Conc.
0

1000000

2000000

Area

      

14                      15  

 0 50 100 150 Conc.
0

500000

1000000

1500000

Area

   0 50 100 150 Conc.
0

500000

1000000

1500000

2000000

Area

       

16                     17  

0 50 100 150 Conc.
0

500000

1000000

1500000

Area

   0 50 100 150 Conc.
0

1000000

2000000

Area

 

18                 19  
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 0 50 100 150 Conc.
0

1000000

2000000

Area

  0 50 100 150 Conc.
0

250000

500000

Area

 

20               21  

 0 50 100 150 Conc.
0

250000

500000

750000

Area

  0 50 100 150 Conc.
0

250000

500000

Area

 

22                  23  

 0 50 100 150 Conc.
0

1000000

2000000

3000000

Area

   0 50 100 150 Conc.
0

250000

500000
Area

 

24            25  

 

3  12  

R

1  Y = (3826.48)X + (4169.68) 0.9995 

2  Y = (11871.8)X + (-11818.8) 0.9998 

3  Y = (9060.06)X + (-15028.4) 0.9991 

4  Y = (10690.2)X + (-17268.2) 0.9996 

5  Y = (9172.93)X + (-10178.5) 0.9998 

6  Y = (12027.5)X + (-27177.9) 0.9993 

7  Y = (11505.3)X + (-2363.67) 0.9999 

8  Y = (3292.91)X + (-1440.52) 0.9999 
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9  Y = (4594.02)X + (-1854.49) 0.9998 

10 Y = (3040.69)X + (-1135.20) 0.9998 

11 Y = (17525.0)X + (-25256.2) 0.9994 

12  Y = (2587.97)X + (-2408.19) 0.9999 

2.3

1 �g/L 7 7 

S MDL 3.14 S LOQ=4 MDL 4

  

4  12 (n=7) 

No. (S) (�g/L) (�g/L)

1  0.07 0.21 0.84

2  0.03 0.10 0.41

3  0.07 0.21 0.85

4  0.07 0.23 0.94

5  0.06 0.18 0.70

6  0.04 0.13 0.51

7  0.04 0.13 0.52

8  0.07 0.20 0.82

9  0.06 0.20 0.81

10  0.08 0.24 0.95

11  0.04 0.13 0.50

12  0.08 0.24 0.97

2.4

5 6  12

0.05 ~ 0.40% 1.00 ~ 5.57%  

5 (n=6) 

No. 
RSD% 1 �g/L  RSD% 10 �g/L RSD% 100 �g/L

R.T Area R.T Area R.T Area 

1  0.38 4.71 0.40 4.43 0.17 2.34 

2  0.32 3.26 0.27 3.91 0.22 2.21 

3  0.22 5.22 0.21 3.13 0.22 1.82 

4  0.38 5.57 0.32 2.85 0.26 1.16 

5  0.13 5.28 0.28 3.86 0.19 1.00 
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6  0.06 4.32 0.18 2.40 0.16 2.64 

7  0.19 5.49 0.21 4.02 0.18 1.69 

8  0.24 5.39 0.11 3.47 0.13 2.49 

9  0.15 5.18 0.08 4.46 0.13 3.33 

10  0.19 5.25 0.07 4.41 0.12 1.91 

11  0.12 4.85 0.10 2.06 0.05 1.83 

12  0.29 4.93 0.09 4.00 0.05 2.53 

2.5

    1.3 6 4

85.7 ~ 116.5% 6

26 27  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min
0

25000

50000

75000

100000

26 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 min
0

25000

50000

75000

100000

27  2 �g/kg  

 

6 (n=4) 

No. 
%

0.2 �g/kg 2 �g/kg  20 �g/kg 

1  110.4 88.6 91.2
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2  97.9 96.4 89.6

3  91.2 91.1 90.0

4  107.7 106.3 101.6

5  85.7 94.0 88.8

6  116.3 97.2 87.4

7  106.5 91.9 90.5

8  98.7 95.3 91.3

9  89.7 103.1 104.8

10 98.3 102.2 106.8

11 93.6 94.1 93.5

12  113.9 93.9 95.0

3.

UFLCXR LCMS-8040

12 0.999 0.10 

~ 0.24 �g/L 0.41 ~ 0.97 �g/L 0.2 �g/kg 2 �g/kg 20 �g/kg 

12 85.7 ~ 116.5% 0.2 �g/kg

1077 -1-2008 17 15  

- 1 �g/kg 2 �g/kg
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LC-30A LCMS-8030

LC-30A 4.0 min LCMS-8030

LOD LOQ 3- -2-

AOZ 5- -3- -2- (AMOZ) 1- - (AHD) (SEM)

1~200 �g/L 0.999 1 μg/L 10 μg/L 50 μg/L

6

0.28 ~ 0.07% 4.76 ~ 1.68%  

 

    

    Nitrofurans

A

 

3- -2- AOZ 5-

-3- -2- (AMOZ) 1- -

(AHD) (SEM)  

LC-30A

LCMS-8030

GB/T 21311-2007

3- -2- AOZ

5- -3- -2- (AMOZ) 1-

- (AHD) (SEM)

 

 

1  

1.1  

    LC-30A LCMS-8030

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8030 LabSolutions Ver. 5.53  

1.2
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    LC-30A  

      Shimadzu Shim-pack XR-ODS III  2.0 mmI.D.×150 mmL, 1.6 �m 

      A 0.02% B  

        0.4 mL/min 

    20 �L 

        40  

    B 40% 1  
1  

Time(min) Module Command Value 
0.01 Pumps Pump B Conc. 40 
1.50 Pumps Pump B Conc. 95 
1.51 Pumps Pump B Conc. 40 
4.00 Controller Stop  

    LCMS-8030 

    ESI  

4.5 kV 

3.0 mm 

    3.0 L/min 

    20 L/min 

     

    300  

    500  

    MRM  

    20 ms 

    3 ms 

MRM 2 
2 MRM  

Q1 Pre 
Bias(V)

CE(V) 
Q3 Pre 
Bias(V)

1 
3- -2-

AOZ  
236 

134.10* -18.0 -12.0 -29.0 
 104.05 -18.0 -24.0 -22.0 

2 5- -3- -2-
(AMOZ) 

335 
291.00* -13.0 -11.0 -22.0 

 262.00 -18.0 -17.0 -19.0 

3 1- -
(AHD) 

249 
134.00* -13.0 -13.0 -15.0 

 103.95 -13.0 -22.0 -11.0 

4 (SEM) 209 
166.10* -11.0 -11.0 -18.0 

  192.00 -11.0 -12.0 -14.0 
*  
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1.3

3- -2- AOZ 5- -3- -2-

(AMOZ) 1- - (AHD) (SEM) 10 mg

100 mL 100 mg/L  

0.02% 1.0 mg/L 0.02%

1 5 10 20 50 100 200 �g/L  

     

 GB/T 21311-2007  

 

2  

2.1

100 150 200 250 300 350 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

236

258

282

  50 100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

134

104

57
236149

88

1   3- -2- AOZ  

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0
Inten.(x1,000,000)

335

357

291

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0

5.0
Inten.(x100,000)

291

128 262156

335

2  5- -3- -2- (AMOZ)  

100 150 200 250 300 350 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0
Inten.(x100,000)

249

271

100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x100,000)

134

104

114

149 249

         3  1- - (AHD)  
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100 150 200 250 300 350 m/z
0.0

0.5

1.0

1.5

2.0

Inten.(x1,000,000)

209

231

250

100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
Inten.(x100,000)

166

209

149

   4   (SEM)  

 2.2 MRM

    1.0 μg/L MRM 5  

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
(x10,000)

4:335.10>291.00(+)
3:209.00>166.10(+)(8.00)
2:249.00>134.00(+)(6.00)
1:236.00>134.10(+)(2.00)

A
M

O
Z

S
E

M

A
H

D A
O

Z

 
5  1.0 �g/L MRM  

2.3
    1 5 10 20 50 100 200 �g/L 1.2

6~9

1~200 �g/L 3  

 0 50 100 150 Conc.
0

250000

500000

750000

Area

 0 50 100 150 Conc.
0

500000

1000000

1500000

2000000

2500000

3000000

Area

 
6  AOZ                            7   AMOZ  
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0 50 100 150 Conc.
0

50000

100000

150000

200000

250000

300000

350000

400000
Area

  0 50 100 150 Conc.
0

50000

100000

150000

200000

250000

300000

Area

 
8   AHD                      9   SEM  

                         3  4  

R

1 AOZ Y =4530.67X  0.9996 

2 AMOZ Y =16043.7X  0.9998 

3 AHD Y = 1967.93X 0.9994 

4 SEM Y = 1566.74X  0.9996 

2.3

5.0 �g/L 7 

S MDL 3.14 S LOQ=4

MDL 4  
4  4  

No. (S) (�g/L) (�g/L) (�g/L)

1 AOZ 0.06 0.19 0.76 1.0 

2 AMOZ 0.07 0.22 0.88 1.0 

3 AHD 0.04 0.12 0.48 1.0 

4 SEM 0.05 0.16 0.64 1.0 

2.4
1 μg/L 10 μg/L 50 μg/L 6 5

0.28 ~ 0.07% 4.76 ~ 1.68%
 

5 n=6  

No. 
RSD% 1 �g/L  RSD% 10 �g/L  RSD% 50 �g/L

R.T Area R.T Area R.T Area 

1 AOZ 0.13 3.84 0.15 2.36 0.09 2.16 
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2 AMOZ 0.11 4.24 0.09 2.13 0.07 1.69 

3 AHD 0.14 3.56 0.27 3.49 0.12 2.24 

4 SEM 0.27 4.76 0.28 4.66 0.12 1.68 

2.5

    1.3

0.5 μg/kg 10

11 0.5 μg/kg  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

(x10,000)

4:335.10>291.00(+)
3:209.00>166.10(+)(4.00)
2:249.00>134.00(+)(4.00)
1:236.00>134.10(+)

10  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 min

0.00

0.25

0.50

0.75

1.00

1.25

1.50

(x10,000)

4:335.10>291.00(+)
3:209.00>166.10(+)(4.00)
2:249.00>134.00(+)(4.00)
1:236.00>134.10(+)

AM
O

Z

SE
M

A
H

D AO
Z

11 0.5 μg/kg

3.

     LC-30A LCMS-8030

3- -2- AOZ 5- -3- -2-

(AMOZ) 1- - (AHD) (SEM) 1~200 μg/L 

0.999

GB/T 21311-2007  
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LC-30A LCMS-8030

LC-30A 6 min

LCMS-8030 5

LOD LOQ 2- -5

4- 2~100 �g/L 0.999

5 μg/L 20 μg/L 100 μg/L 6

0.07~1.37% 0.66~2.52%

LOD 0.17~0.40 �g/L LOQ 0.59~1.21 �g/L  

 

    

    (5-nitroimidazoles)

5-

2- -5 4-

 

2002/657/EC

GB/T 21318-2007 

LC-30A

LCMS-8030

GB/T 21318-2007

2- -5

4-

 

 

1  

1.1  

    LC-30A LCMS-8030

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30AC

CBM-20A LCMS-8030 LabSolutions Ver. 5.42

 

1.2



 

 35

    LC-30A  

    Shimadzu Shim-pack XR-ODS II 2.0 mmI.D.×75 mmL., 2.2 �m 

    A 0.1% B  

    0.25 mL/min 

    10 �L 

    40  

    B 15% 1  
1  

Time(min) Module Command Value 
4.50 Pumps Pump B Conc. 100 
5.00 Pumps Pump B Conc. 100 
5.01 Pumps Pump B Conc. 15 
9.50 Controller Stop  

    LCMS-8030 

    ESI  

    4.5 kV 

    3.0 L/min 

    15 L/min 

     

    250  

    400  

    MRM  

    35 ms 

    3 ms 

    MRM 2 
2 MRM  

Q1 Pre 
Bias(V)

CE(V) 
Q3 Pre 
Bias(V)

1  
201.0 139.7* -22.0 -10 -29.0
201.0 54.6 -11.0 -25 -24.0

2 2- -5-  
128.0 41.9* -20.0 -30 -19.0
128.0 81.9 -10.0 -20 -16.0

3  
172.0 81.8* -14.0 -25 -16.0
172.0 127.7 -14.0 -15 -26.0

4 4-  
114.0 67.9* -14.0 -20 -27.0
114.0 41.1 -21.0 -15 -16.0
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5  
170.1 124.1* -14.0 -20 -27.0

170.1 109.1 -14.0 -25 -22.0
*  

1.3

     

    2- -5 4-  

10 mg 5 1000 �g/L  

10 mg/L + 15+85 100 50

20  10 5 2 �g/L  

     

 GB/T 21318-2007  

2  

2.1

150.0 175.0 200.0 225.0 m/z
0.0

2.5

5.0

7.5
Inten. (x100,000)

201.0

233.0

239.0174.9

50 100 150 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten. (x1,000)
139.7

118.8

92.7 124.8
54.6

39.1 136.5

71.3 106.7 168.8

1  

 

100.0 125.0 150.0 175.0 m/z
0.0

2.5

5.0

7.5

Inten. (x100,000)
128.0

131.0

174.9

100.1

25.0 50.0 75.0 100.0 m/z
0.0

1.0

2.0

3.0

4.0

5.0
Inten. (x1,000)

42.0

81.9

77.6

2 2- -5-  
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150.0 175.0 200.0 225.0 m/z
0.0

1.0

2.0

3.0

4.0

Inten. (x1,000,000)
172.0

173.1

50 100 m/z
0.0

1.0

2.0

3.0

4.0

Inten. (x10,000)
81.8

127.7

56.4
73.3

3  

100.0 125.0 150.0 175.0 m/z
0.0

2.5

5.0

7.5

Inten. (x1,000,000)
114.0

152.0

146.0

25.0 50.0 75.0 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten. (x1,000,000)

68.0

41.1

28.1

4 4-  

 

100.0 125.0 150.0 175.0 m/z
0.0

2.5

5.0

Inten. (x1,000,000)
170.1

171.1

50 100 m/z
0.0

0.5

1.0

1.5

Inten. (x100,000)
124.1

109.0

5  

 

2.2 MRM

50 μg/L MRM 6  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min

0

250000

500000

750000

5:170.05>124.10(+)
4:114.00>67.90(+)
3:172.00>81.80(+)
2:128.00>41.90(+)
1:201.00>139.70(+)

4-

2-
-5

 
6 50 �g/L MRM  
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2.3
2, 5, 10, 20, 50 100 �g/L 1.2

7~11 5

2~100 �g/L 3  

 0 50 Conc.
0

500000

1000000

1500000

Area

     0.0 25.0 50.0 75.0 Conc.
0

250000

500000

750000

Area

 
7                     8 2- -5  

 0 50 Conc.
0

1000000

2000000

Area

      0.0 25.0 50.0 75.0 Conc.
0

250000

500000

750000

Area

 
9                       10 4-  

0 50 Conc.
0

2500000

5000000
Area

 
11  

 

3  5  

R

1  Y = (18033.6)X + (-7926.56) 0.9999 

2 2- -5-  Y = (8405.32)X + (-3629.04) 0.9999 

3  Y = (23695.8)X + (-13207.9) 0.9996 

4 4-  Y = (8511.96)X + (1085.90) 0.9999 

5  Y = (48457.1)X + (16721.6) 0.9998 
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2.3

2 �g/L 7 7 

S LOD 3.3S LOQ=10S 4  
 

4  5  

No. (S) (�g/L) (�g/L)

1  0.06 0.19 0.59

2 2- -5-  0.09 0.29 0.87

3  0.08 0.25 0.77

4 4-  0.12 0.40 1.21

5  0.05 0.17 0.52

2.4

5 μg/L 20 μg/L 100 μg/L 6 5
0.07-1.37% 0.66 ~ 2.52%  

5 n=6  

No. 
RSD% 5 �g/L  RSD% 20 �g/L  RSD% 100 �g/L

R.T Area R.T Area R.T Area 

1  1.23 1.53 0.82 1.25 1.16 0.64

2 2- -5-  1.03 2.52 0.69 1.34 0.93 1.22

3  1.14 1.72 0.76 1.37 1.08 0.76

4 4-  0.75 2.16 0.51 1.10 0.97 0.86

5  0.15 1.85 0.07 0.91 0.10 0.66

2.5

    1.3

2 μg/L 0.1 �g/kg 12

13 2 μg/L  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
0

25000

50000

75000

100000

5:170.05>124.10(+)
4:114.00>67.90(+)
3:172.00>81.80(+)
2:128.00>41.90(+)
1:201.00>139.70(+)

12 
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0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min
0

10000

20000

30000

40000

50000

60000

70000

80000

5:170.05>124.10(+)
4:114.00>67.90(+)(2.00)
3:172.00>81.80(+)
2:128.00>41.90(+)(2.00)
1:201.00>139.70(+)

4-

2-
-5

13 

3.

    GB/T 21318-2007 LC-30A

LCMS-8030 5 2- -5

4- 5 2~100 μg/L 

0.999 0.17-0.40 �g/L  0.59~1.21 �g/L

0.1 �g/kg GB/T 21318-2007 

0.5 �g/kg  
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LC-30A LCMS-8030

LC-30A

LCMS-8030 1-100 μg/L

1-100 μg/L 0.9996 1 μg/L 5 μg/L

10 μg/L 6

0.31% 3.95%  

 

    

(Lincomycin)

GB/T2020762-2006.20

 

-

MRL 1.0 �g/kg

MRL 1.0 �g/kg

LC-30A

LCMS-8030

 

1                 

1.1  

LC-30A LCMS-8030

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30AC

CBM-20A LCMS-8030 LabSolutions Ver. 5.41

 

1.2

LC-30A  

  Shimadzu Shim-pack XR-ODS II 2.0 mm I.D.×75 mm L., 2.2 �m  
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  A 0.1 % B  

    0.2 mL/min 

10 �L 

    40  

B :80%  

LCMS-8030 

         ESI  

 ESI(+), 4.5kV 

          3.0 L/min 

          15 L/min 

          

   250   

   400   

       MRM  

       100 ms 

       3 ms 

MRM      1 

1. MRM  

*

1.3

    1000 mg/L

1 5 10 20 50 100 �g/L  

GB/T2020762-2006.20

 

-  

2.

2.1

Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

407.3 
126.1* -20 -40 -17 

359.3 -20 -20 -27 

2  425.3 
126.1* -21 -50 -10 

377.3 -21 -20 -28 



 

 43

100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x10,000,000)

407.3

429.3

100 200 300 400 m/z
0.0

1.0

2.0

3.0

Inten.(x1,000,000)

126.1

407.3

359.3

100 200 300 400 m/z
0.0

0.5

1.0

1.5

2.0
Inten.(x10,000,000)

425.3

447.3411.3

100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50
Inten.(x10,000,000)

126.1 425.3

377.3

1.  

2.2 MRM
    2 50 �g/L MRM 6  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 min

0

50000

100000

150000

200000

250000

300000

3500002:425.20>126.10(+)
1:407.20>126.10(+)

 
2. 50 �g/L MRM  

2.3

    1 5 10 20 50 100�g/L 1.2

3 1 ~ 100 μg/L

1-100 μg/L 2  

0.0 25.0 50.0 75.0 Conc.
0

500000

1000000

1500000

2000000

2500000

Area

0.0 25.0 50.0 75.0 Conc.
0

250000

500000

750000

1000000

1250000
Area

  

 3.  
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2.  

No.

R
1  Y = 28070.0X 0.9996 1-100 
2  Y = 12478.9X 0.9997 1-100 

2.4

1 �g/L 7 7 

S LOD 3.3S LOQ=10S 3  
3   

No. (S) (�g/L) (�g/L)

1  0.07 0.22 0.68

2  0.04 0.13 0.39

2.5

    1 μg/L 5 μg/L 10 μg/L 6

4 3

0.02% ~1.87% 0.97% ~5.04 %  

4 n=6  

RSD% 1�g/L  RSD% 5 �g/L  RSD% 10�g/L

R.T Area R.T Area R.T Area 
 0.31 3.01 0.11 2.37 0.17 2.82 

 0.26 3.95 0.19 3.26 0.16 3.21 

 
2.6

1.3

1 �g/L 4

5

0.0 1.0 2.0 3.0 4.0 5.0 min

0

1000

2000

3000

4000

5000

6000

7000 2:425.20>126.10(+)
1:407.20>126.10(+)

4.  
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0.0 1.0 2.0 3.0 4.0 5.0 min

0

1000

2000

3000

4000

5000

6000

7000 2:425.20>126.10(+)
1:407.20>126.10(+)

5.  

3.

    LC-30A LCMS-8030

1-100 

μg/L 0.9996
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LC-30A LCMS-8040

LC-30A

LCMS-8040 0.1-100 μg/L

0.9993 1 μg/L 5 μg/L 10 μg/L

6 0.31% 3.95%

 

 

   

TMP

  

    

NY 5034 - 2005

100 

�g/kg; NY5070 - 2002 

100 �g/kg, 

50 �g/kg 

20 �g/kg  

SN/T 2538-2010

,

/

5.0 �g/kg  

LC-30A

LCMS-8040

 

1                 

1.1  

 LC-30A LCMS-8040

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8040 LabSolutions Ver. 5.53

 

1.2

LC-30A  

  Shimadzu Shim-pack XR-ODS  2.0 mm I.D.×50 mm L., 1.6 �m  
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  A 0.1 % B  

    0.3 mL/min 

10 �L 

    40  

 

1 
1. 

 

       LCMS-8040 

         ESI  

 ESI(+), 4.5kV 

          3.0 L/min 

          15 L/min 

          

   250   

   400   

       MRM  

       100 ms 

       3 ms 

MRM      2 
2. MRM

*

1.3

    1000 mg/L

0.1 1 2 5 10 20 50 100 �g/L  

SN/T 2538-2010

, /

 

Time(min) Module Command Value 
0.01 Pumps Pump B Conc. 20 

0.50 Pumps Pump B Conc. 50 
0.60 Pumps Pump B Conc. 50 
0.61 Pumps Pump B Conc. 20 
1.50   Controller  Stop  

Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V)

291 
230.15* -20.0 -22.0 -25.0 

123.15 -20.0 -23.0 -13.0 
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2.

2.1

250 500 750 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

291

100

100 150 200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

Inten.(x1,000,000)

230

123
261

291
275

1.  

2.2 MRM
    2 1.0 �g/L MRM 1.5 min  

0.00 0.25 0.50 0.75 1.00 1.25

0

2500

5000

7500

10000

12500 291.15>230.15(+)

TM
P

/0
.3

67

 
2. 1.0 �g/L MRM  

2.3

    0.1 1 2 5 10 20 50 100 �g/L 1.2

3 0.1 

~ 100 μg/L 3  
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0.0 25.0 50.0 75.0 Conc.
0

250000

500000

750000

1000000

1250000

1500000

Area

  

 3.  

3.  

No. r
1  Y = 15820.5X 0.9993 0.1-100 

2.4

0.1 �g/L 7 

S MDL=3.14×S LOQ=4×MDL 4

 
4   

No. (S) (�g/L) (�g/L)

1  0.009 0.028 0.1

2.5

    1 μg/L 2 μg/L 10 μg/L 6

5 3

0.29% ~0.90% 1.23% ~2.14%  

5 n=6  

RSD% 1 �g/L  RSD% 2 �g/L  RSD% 10 �g/L

R.T Area R.T Area R.T Area 
 0.90 2.14 0.34 1.23 0.29 1.72 

2.6

1.0 �g/kg

1.3
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4 5 1.0 μg/kg

6 82.2%

0.00 0.25 0.50 0.75 1.00 1.25

0

2500

5000

7500

10000

12500 291.15>230.15(+)

4. 

0.00 0.25 0.50 0.75 1.00 1.25

0

2500

5000

7500

10000

12500 291.15>230.15(+)

TM
P

5.  

6 1.0 �g/kg  

�g/L 1�g/kg %
              0.822 82.2 

3.  

    LC-30A LCMS-8040

0.1-100 μg/L

0.9993

1.0 �g/kg

5.0 �g/kg  
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10

LC-30A 6 min

LCMS-8040 10

0.9989~0.9999

6 0.50 % 5.30%

68.0%~95.5%

 

  

( Quinolones, QNs) 

( ) 

FDA 2005 

LC-30A LCMS-8040

(UHPLC�MS/ MS) 10

 

 

1  

1.1  

LC-30A LCMS-8040

LC-20ADXR×2 DGU-20A5 SIL-20AC CTO-20AC

CBM-20A LCMS-8040 LabSolutions Ver. 5.53
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1.2

Shim-pack XR-ODS II 2.0 mm I.D.× 75 mm L., 2.2 �m 

A 5 mM 0.1% B  

0.4 mL/min 

40  

20 �L 

B 10% 1 

1.  

Time(min) Module Command Value 

1.0 Pumps Pump B Conc. 10% 

4.0 Pumps Pump B Conc. 60% 

4.5 Pumps Pump B Conc. 60% 

4.6 Pumps Pump B Conc. 10% 

6.0 Controller Stop  

  ESI (+)      

4.5 kV       

  3.0 L/min    

  15 L/min 

   

DL  250     

400

 (MRM) 

 10 ms 

 3 ms  

MRM 2 

2. MRM  

Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

304.2  
286.1* -30.0  -19.0 -20.0  

217.1  -30.0  -21.0 -23.0  

321.2  
303.2* -15.0 -18.0 -22.0 

204.1 -15.0 -41.0 -21.0 

362.2 
318.2* -30.0  -18.0 -22.0  

261.1  -30.0  -26.0 -27.0  
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334.2  
316.1* -22.0  -21.0 -16.0  

290.2  -22.0  -16.0 -30.0  

332.2  
314.1* -15.0  -20.0 -22.0  

231.1  -15.0  -39.0 -25.0  

352.2  
265.1* -12.0  -23.0 -29.0  

308.2  -12.0  -16.0 -24.0  

358.2  
340.2* -17.0  -19.0 -17.0  

82.2  -17.0  -44.0 -30.0  

360.3  
342.2* -17.0  -21.0 -25.0  

316.2  -17.0  -18.0 -22.0  

386.2  
368.3* -26.0  -20.0 -25.0  

270.2  -26.0  -44.0 -26.0  

263.1  
245.1* -12.0  -14.0 -12.0  

189.0  -12.0  -27.0 -19.0  

1.3

1.3.1 

10

 

10 mg/L 0.1%

(1/9, v/v) 3                           

3.  (μg/L) 

 1 2 3 4 5 6 

2 4 10 40 200 500 
2 4 10 40 200 500 
2 4 10 40 200 500 
1 2 5 20 100 250 

0.5 1 2.5 10 50 125 
2 4 10 40 200 500 
1 2 5 20 100 250 

0.5 1 2.5 10 50 125 
0.4 0.8 2 8 40 100 
2 4 10 40 200 500 

1.3.2 

GB/T 20366-2006  

  -  
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2  

2.1

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)

304.2

    100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten. (x1,000,000)

286.15

217.15
304.10

 

1. CE -20V

100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)
321.2

100 200 300 m/z
0.0

2.5

5.0

7.5
Inten.(x10,000)

232.05

303.10

204.05
258.05176.05 321.10

 

2. CE -20V  

100 200 300 400 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten.(x1,000,000)
362.2

 100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0
Inten. (x1,000,000)

318.15

261.10

344.10

362.10

3. CE -22V  

100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x1,000,000)
334.2

 100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0
Inten. (x1,000,000)

316.15

290.15
334.10233.15

 

   4. CE -21V  
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100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75
Inten.(x1,000,000)

332.2

 200 300 m/z
0.0

0.5

1.0

1.5
Inten. (x1,000,000)

314.10

231.10

245.15
288.10

332.00
205.10

   5. CE -24V  

100 200 300 400 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x1,000,000)
352.2

  200 300 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x1,000,000)

334.10

265.10

308.15251.10 352.15

 

  6. CE -23V  

100 200 300 400 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50
Inten.(x1,000,000)

358.2

  100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x100,000)
340.10

82.20

96.20 255.05 358.10283.10
70.30

 

7. CE -30V  

100 200 300 400 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x1,000,000)
360.3

100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5
Inten. (x1,000,000)

342.15

316.15

360.15245.15

    8. CE -21V  
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100 200 300 400 m/z
0.0

0.5

1.0

1.5

Inten.(x1,000,000)
386.2

167.1

 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0
Inten. (x1,000,000)

368.05

342.10
386.05

299.05

322.15

9. CE -22V  

100 150 200 250 m/z
0.0

1.0

2.0

3.0

4.0

5.0

Inten.(x100,000)
263.1

100.4
264.1

100 200 m/z
0.00

0.25

0.50

0.75

1.00

Inten. (x1,000,000)
245.05

217.10

189.05

263.05161.10

10. CE -20V  

1. 10

2.2 MRM

   10 MRM 2  

0.0 1.0 2.0 3.0 4.0 5.0 min

-25000

0

25000

50000

75000

100000

125000

150000

175000

10:263.10>245.10(+)
9:386.15>368.25(+)
8:360.25>342.20(+)
7:358.20>340.15(+)
6:352.20>265.10(+)
5:332.20>314.10(+)
4:334.20>316.05(+)
3:362.20>318.15(+)
2:321.20>303.15(+)
1:304.20>286.10(+)

1098
7

6
54

32

1

 

2. 10 MRM  
1 4 μg/L 2 4 μg/L 3 4 μg/L  
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4 2 μg/L 5 1 μg/L 6 4 μg/L 7
2 μg/L 8 1 μg/L 9 0.8 μg/L 10 4 μg/L  

 
2.3

3 1.2

3

4  
1

0 250 Conc.
0

5000000

10000000

15000000

Area

0 250 Conc.
0

5000000

10000000

15000000

20000000

Area

 

0 250 Conc.
0

5000000

10000000

15000000

20000000
Area

 0 100 200 Conc.
0

2500000

5000000

7500000

10000000

Area

 
5                                6  

0 50 100 Conc.
0

2500000

5000000

7500000

10000000

Area

0 250 Conc.
0

2500000

5000000

7500000

10000000
Area

 
7                              8  
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0 100 200 Conc.
0

2500000

5000000

7500000

Area

  0 50 100 Conc.
0

2500000

5000000

7500000

Area

 
9                             10

0 50 Conc.
0

2500000

5000000

7500000

10000000

Area

0 250 Conc.
0

5000000

10000000

15000000

Area

3. 10  
4. 10  

No.   μg/L  R 

1  Y = (36578.1)X + (-5519.45) 2~500 0.9999 
2  Y = (46525.9)X + (19258.1) 2~500 0.9999 

3  Y = (44869.6)X + (66854.4) 2~500 0.9994 

4  Y = (45846.3)X + (-22086.0) 1~250 0.9996 
5  Y = (95160.9)X + (-3949.78) 0.5~125 0.9991 
6  Y = (19564.3)X + (168771) 2~500 0.9989 
7  Y = (31820.2)X + (-19813.1) 1~250 0.9997 
8  Y = (74899.2)X + (-49109.1) 0.5~125 0.9997 
9  Y = (117672)X + (120403) 0.4~100 0.9993 

10  Y = (31726.8)X + (200913) 2~500 0.9994 

2.4

6
5

0.02 % ~ 0.50 % 0.87 % ~ 5.30 %  
5.  (n=6) 

RSD% 2 μg/L  RSD% 40 μg/L RSD% 500 μg/L  

R.T. Area R.T. Area R.T. Area 

0.39 3.64 0.23 2.82 0.34 1.42 
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0.26 1.67 0.50 1.68 0.37 2.01 
0.14 3.60 0.14 2.88 0.09 0.96 
0.12 3.53 0.04 2.14 0.07 1.28 
0.07 3.78 0.04 1.94 0.04 1.05 

 RSD% 1 μg/L  RSD% 20 μg/L RSD% 250 μg/L  

 R.T. Area R.T. Area R.T. Area 

0.12 5.30 0.09 2.61 0.07 1.73 
0.11 2.63 0.02 2.42 0.05 1.34 

 RSD% 0.5 μg/L RSD% 10 μg/L RSD% 125 μg/L  

 R.T. Area R.T. Area R.T. Area 

0.13 3.61 0.08 2.18 0.13 1.68 
0.08 5.24 0.04 2.04 0.08 1.77 

 RSD% 0.4 μg/L RSD% 8 μg/L RSD% 100 μg/L  

 R.T. Area R.T. Area R.T. Area 
0.08 4.39 0.03 2.27 0.07 0.87 

2.5

1 6 7 
7 (S) MDL 3.14×S
LOQ=4×MDL 6  

6. 10  

No.  
  

(μg/L) 
 

(RSD%) 
  

(μg/L) 
 

 (μg/L) 

1  2 4.63 0.29 1.16 
2  2 2.85 0.18 0.72 
3  2 1.63 0.10 0.40 
4  1 4.48 0.14 0.56 
5  0.5 4.40 0.07 0.28 
6 
7 
8 
9 

10 

 
 
 
 
 

2 
1 

0.5 
0.4 
2 

3.23 
2.80 
2.80 
1.82 
2.91 

0.20 
0.09 
0.05 
0.03 
0.18 

0.80 
0.36 
0.20 
0.12 
0.72 

2.6

10

7 4 5 7
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10 GB/T 

20366-2006    -  

0.0 1.0 2.0 3.0 4.0 5.0 min
-10000

0

10000

20000

30000

40000

50000

60000

10:263.10>245.10(+)
9:386.15>368.25(+)
8:360.25>342.20(+)
7:358.20>340.15(+)
6:352.20>265.10(+)
5:332.20>314.10(+)
4:334.20>316.05(+)
3:362.20>318.15(+)
2:321.20>303.15(+)
1:304.20>286.10(+)

 
  4. MRM

0.0 1.0 2.0 3.0 4.0 5.0 min

-10000

0

10000

20000

30000

40000

50000

60000

10:263.10>245.10(+)
9:386.15>368.25(+)
8:360.25>342.20(+)
7:358.20>340.15(+)
6:352.20>265.10(+)
5:332.20>314.10(+)
4:334.20>316.05(+)
3:362.20>318.15(+)
2:321.20>303.15(+)
1:304.20>286.10(+)

1098
7

6
54

3

2

1

 
   5. MRM 7  

1 5  
6 7 8 9 10  

7.  

 (μg/kg) 
 

(S/N) 
 

(μg/kg) 
 

(%) 

2 76 1.62 81.0 
2 46 1.36 68.0 
2 154 1.76 88.0 
2 224 1.44 77.0 
2 51 1.91 95.5 
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6 1 33 0.92 92.0 
1 42 0.83 83.0 

0.5 55 0.37 74.0 
0.5 41 0.38 76.0 

 0.4 104 0.33 82.5 

3

LC-30A LCMS-8040

10 6.0 min 10

0.9989~0.9999

6 0.50 % 5.30 %

GB/T 20366-2006  

  -  
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LC-30A LCMS-8030

LC-30A

LCMS-8030 17

0.9987~0.9999

6 17 0.322%

5.82% 0.07~1.06 �g/L

17 78.0%~115%

 

      

HPLC

GC-MS

UHPLC-MS/MS

 

GB/T 21981-2008

- /

 

 

1  

1.1  

LC-30A LCMS-8030
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LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8030 LabSolutions Ver. 5.53

 

1.2

LC-30A  

Shimadzu Shim-pack XR-ODS III 2.1 mmI.D.×50mmL., 1.6 �m 

A 0.1% B A/B=35%/65% V/V  

0.3 mL/min 

 

10 �L 

40  

LCMS-8030 

ESI  

4.5 kV 

3.0 L/min 

15 L/min 

 

250  

400  

MRM  

30 ms 

3 ms 

MRM 1 

1. MRM  

   Q1 Pre Bias (V) CE (V) Q3 Pre Bias (V)

 287.05 97.00* -15.0 -25.0 -20.0 

287.05 109.15 -15.0 -25.0 -23.0 

 

 

 

 

 

 

 

 

 

287.10 121.05* -26.0 -25.0 -26.0 

287.10 

338.25 

338.25 

337.15 

337.15 

289.25 

289.25 

303.25 

135.05 

148.15* 

120.00 

241.15* 

131.00 

97.00* 

109.05 

109.15* 

-26.0 

-26.0 

-26.0 

-13.0 

-13.0 

-25.0 

-25.0 

-25.0 

-15.0 

-30.0 

-35.0 

-25.0 

-35.0 

-25.0 

-25.0 

-30.0 

-15.0 

-16.0 

-24.0 

-18.0 

-28.0 

-20.0 

-22.0 

-21.0 
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303.25 

301.25 

301.25 

275.10 

275.10 

273.10 

273.10 

271.20 

271.20 

385.10 

385.10 

345.30 

345.30 

387.30 

387.30 

313.25 

313.25 

405.05 

405.05 

299.05 

299.05 

315.15 

315.15 

97.15 

121.15* 

149.15 

109.10* 

257.20 

109.15* 

197.10 

253.15* 

199.05 

267.15* 

325.20 

123.00* 

97.20 

123.00* 

327.25 

109.15* 

245.20 

345.20* 

309.15 

109.05* 

91.15 

     97.15* 

     109.00 

-25.0 

-26.0 

-26.0 

-13.0 

-13.0 

-10.0 

-10.0 

-27.0 

-27.0 

-23.0 

-23.0 

-13.0 

-13.0 

-15.0 

-15.0 

-12.0 

-12.0 

-24.0 

-24.0 

-19.0 

-19.0 

-12.0 

-12.0 

-25.0 

-25.0 

-15.0 

-30.0 

-15.0 

-25.0 

-20.0 

-20.0 

-25.0 

-20.0 

-15.0 

-25.0 

-25.0 

-30.0 

-10.0 

-35.0 

-25.0 

-15.0 

-20.0 

-35.0 

-25.0 

-25.0 

-30.0 

-19.0 

-13.0 

-16.0 

-22.0 

-20.0 

-23.0 

-15.0 

-19.0 

-15.0 

-20.0 

-25.0 

-13.0 

-19.0 

-13.0 

-25.0 

-24.0 

-18.0 

-18.0 

-23.0 

-22.0 

-11.0 

-20.0 

-21.0 
*  

1.3

1.3.1 

100 mg/L 17 1000 �g/L 1000 

�g/L 17

2  
2.  (μg/L) 

  1 2 3 4 5 6 

1 2 10 20 50 100 

2 2 5 10 20 50 100 

3 2 5 10 20 50 100 

4 1 2 5 20 50 100 

5  1 5 10 20 50 100 

6 2 5 10 20 50 100 

7 1 2 10 20 50 100 

8 1 2 10 20 50 100 

9  1 2 10 20 50 100 

10 1 2 10 20 50 100 

11 0.5 2 10 20 50 100 

12 1 2 10 20 50 100 
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13 2 5 10 20 50 100 

14 1 5 10 20 50 100 

15 0.5 2 10 20 50 100 

16 2 5 10 20 50 100 

17  1 5 10 20 50 100 

1.3.2 

5.0 g 50 mL 20 mL - 0.1%

1 min 4000 r/min 5 min

60 mL 20 mL - 0.1%

 

125 mL 25 mL

2 min 100 mL 40

1.0 mL - 0.1%

-  

 

2  

2.1

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x10,000,000)
287.3

288.3
309.3113.1

413.4

100 200 m/z
0.0

1.0

2.0

3.0

4.0

5.0

Inten.(x1,000,000)
97.15

109.10

287.15

123.15

1. CE -22V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x10,000,000)
287.2

309.3

113.1

100 200 m/z
0.00

0.25

0.50

0.75

1.00

Inten.(x10,000,000)
121.10

135.15

173.15
107.15

287.20
269.20

2. CE -21V  
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250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x10,000,000)
338.3

113.1
360.3

100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5
Inten.(x100,000)

120.15105.15

148.10

131.15

165.10

181.15
205.10 338.20

 
3. CE -40V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x10,000,000)

113.1

337.3

123.2

203.1

265.1 359.3 449.4145.1

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten.(x100,000)
131.15

121.15

241.15
109.20

337.20157.15
223.15

199.15 281.20
299.20

 

4. CE -32V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x10,000,000)
289.3

311.3

113.1
413.3

100 200 300 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)

109.10
97.15

289.20123.10

 

5. CE -25V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50
Inten.(x10,000,000)

303.3

325.3

113.1
413.4

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Inten.(x1,000,000)

109.10

97.15

121.15 303.15

 
6. CE -26V  
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250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x10,000,000)
301.3

113.1

123.2

203.1
283.2

145.1 265.1165.2

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

Inten.(x1,000,000)
121.10

149.20

283.20135.15

 

7. CE -18V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x10,000,000)
275.2

297.2

113.1
413.3

100 150 200 250 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x1,000,000)
109.10

275.15
145.15 199.15 257.15

 

8. CE -24V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25
Inten.(x10,000,000)

273.2

295.2
413.4

113.1

100 150 200 250 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)
109.10

197.10

273.15
145.15 185.20

 

9. CE -25V  

250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50

Inten.(x10,000,000)
271.2

293.2

113.1

200 250 m/z
0.00

0.25

0.50

0.75

1.00

1.25

Inten.(x1,000,000)

199.10

271.15
253.15

227.15
183.10 214.15 238.15

195.10

 

10. CE -30V  
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250 m/z
0.0

2.5

5.0

7.5
Inten.(x1,000,000)

385.3

105.1

413.3

429.3

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0
Inten.(x100,000)

267.20

325.25385.30
224.15

282.20

307.20187.15 255.20121.15

 

11. CE -19V  

250 m/z
0.0

2.5

5.0

Inten.(x1,000,000)
345.3

105.1

413.3
386.3

414.3146.1

100 200 300 m/z
0.0

2.5

5.0

7.5

Inten.(x100,000)
123.15

97.15

173.15105.10 267.20 345.20

 

12. CE -29V  

 250 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)
387.3

105.1

413.3

429.3
454.3327.2

100 200 300 m/z
0.0

1.0

2.0

3.0

4.0

5.0

6.0
Inten.(x100,000)

327.20
123.10

387.30

285.25

309.20137.15 205.20

 

13. CE -20V  

250 m/z
0.0

2.5

5.0

7.5

Inten.(x1,000,000)
313.2

413.3
105.1

354.3

100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0

Inten.(x100,000)
109.15

119.15
131.20

245.20
185.15 313.20

 

14. CE -26V  
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250 m/z
0.0

0.5

1.0

1.5

Inten.(x10,000,000)

405.2

427.2

443.2

371.2 459.2

 100 200 300 400 m/z
0.0

0.5

1.0

1.5

2.0

2.5

3.0
Inten.(x100,000)

309.15

301.10

345.15
405.20

267.15

133.15 265.20

 
15. CE -18V  

250 m/z
0.0

1.0

2.0

3.0

4.0

Inten.(x1,000,000)
299.2

413.3

105.1

414.3
340.2 454.3

391.3146.1

100 200 300 m/z
0.0

0.5

1.0

1.5

2.0

2.5

Inten.(x100,000)
109.15

91.15
83.20

131.1555.25
143.10

185.15 299.15

 

16. CE -32V  

250 m/z
0.0

1.0

2.0

3.0

4.0

5.0
Inten.(x1,000,000)

315.2

413.3
105.1

414.3
356.3 454.3

100 200 300 m/z
0.00

0.25

0.50

0.75

1.00

1.25

1.50Inten.(x1,000,000)

109.10

97.15

123.10 315.20

 

17. CE -25V  

1. 17  

2.2 MRM

MRM 2  
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0.0 1.0 2.0 3.0 4.0 5.0 min

0

25000

50000

75000

100000

125000

17:338.25>148.15(+)(3.00)
16:315.15>97.15(+)
15:387.30>123.00(+)
14:405.05>345.20(+)(2.00)
13:385.10>267.15(+)
12:345.30>123.00(+)
11:303.25>109.15(+)
10:313.25>109.15(+)
9:289.25>97.00(+)
8:301.25>121.15(+)
7:287.05>97.00(+)
6:299.05>109.05(+)(2.00)
5:275.10>109.10(+)
4:337.15>241.15(+)(5.00)
3:287.10>121.05(+)
2:271.20>253.15(+)
1:273.10>109.15(+)

1514

13
12

11
10

9

8
7

6
5

4
3

2
1

17

16

 
2. 10 μg/L MRM  

: 1 ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ; 8
; 9 ; 10 ; 11 ; 12 ; 13 ; 14 ;  

15 ; 16 ; 17  
 
2.3

1.2 2

3 17

0.9987~0.9999 3  

1                       2  

   0 50 Conc.
0

100000

200000

300000

400000

Area

  0 50 Conc.
0

100000

200000

300000

400000

Area

 

3                              4  

  0 50 Conc.
0

500000

1000000

Area

   0 50 Conc.
0

25000

50000

75000

100000

Area

 

5                               6  
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  0 50 Conc.
0

250000

Area

  0 50 Conc.
0

50000

100000

150000

200000
Area

 

7                           8  

   0 50 Conc.
0

250000

500000

750000

Area

0 50 Conc.
0

500000

1000000

1500000

Area

 

9                               10  

0 50 Conc.
0

250000

500000

750000

Area

  0 50 Conc.
0

100000

200000

300000Area

 

           11                            12  

   0 50 Conc.
0

250000

500000

750000

Area

  0 50 Conc.
0

250000

500000

Area

 

13                      14  
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   0 50 Conc.
0

250000

500000

Area

  0 50 Conc.
0

50000

100000

150000

Area

 

15                    16  

   0 50 Conc.
0

250000

500000
Area

 0 50 Conc.
0

250000

500000

750000

1000000

Area

 

17  

0 50 Conc.
0

50000

100000

150000

Area

 

3. 17  
 

3. 17  

 (μg/L) (R)

1 Y = (4254.64)X + (1493.63) 1~100 0.9999 

2 Y = (3379.96)X + (6893.91) 2~100 0.9987 

3 Y = (11511.7)X + (12943.8) 2~100 0.9998 

4 Y = (1053.25)X + (632.811) 2~100 0.9996 

5 Y = (4550.24)X + (2929.70) 1~100 0.9998 

6 Y = (1992.13)X + (3128.01) 2~100 0.9997 

7 

8 

9 

10 

11 

Y = (8551.73)X + (-384.882) 

Y = (17580.0)X + (21981.1) 

Y = (8203.99)X + (4305.48) 

Y = (2832.40)X + (-276.314) 

Y = (8743.59)X + (3603.80) 

1~100 

2~100 

1~100 

1~100 

1~100 

0.9998 

0.9999 

0.9999 

0.9997 

0.9999 
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12 

13 

14 

15 

16 

17 

Y = (6163.55)X + (3450.24) 

Y = (5674.36)X + (3494.83) 

Y = (1761.35)X + (153.117) 

Y = (5053.94)X + (-1205.06) 

Y = (10770.8)X + (-5643.77) 

Y = (1640.93)X + (-1559.86) 

1~100 

1~100 

0.5~100 

0.5~100 

1~100 

1~100 

0.9999 

0.9997 

0.9994 

0.9998 

0.9998 

0.9997 

2.4

4 6 17

0.063%~0.322% 0.555%~5.82%

 
4.  (n=6) 

RSD% 2 μg/L RSD% 20 μg/L RSD% 100 μg/L  

R.T. Area R.T. Area R.T. Area 

1  0.135 5.23 0.178 3.83 0.115 2.70 

2  0.096 5.35 0.227 2.94 0.085 1.23 

3  0.230 4.53 0.187 2.57 0.118 1.37 

4  0.242 4.98 0.205 4.78 0.105 3.69 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.192 

0.310 

0.199 

0.176 

0.212 

0.322 

0.220 

0.273 

0.167 

0.282 

0.268 

0.243 

0.285 

3.27 

5.12 

2.83 

4.97 

4.98 

5.82 

5.42 

5.32 

4.85 

5.66 

3.69 

5.13 

5.63 

0.186 

0.269 

0.186 

0.201 

0.222 

0.205 

0.120 

0.250 

0.104 

0.136 

0.137 

0.169 

0.227 

2.89 

3.46 

3.71 

1.44 

3.05 

4.13 

3.67 

3.17 

3.02 

4.09 

3.33 

3.28 

3.51 

0.120 

0.117 

0.117 

0.133 

0.115 

0.105 

0.122 

0.095 

0.068 

0.063 

0.073 

0.081 

0.098 

2.52 

2.13 

1.71 

0.555 

1.00 

1.93 

1.52 

2.36 

1.99 

1.44 

2.14 

1.61 

2.13 

2.5
    2 μg/L 1 5

7 4 7 3 10
5  

5. 17  

No.   (μg/L) (μg/L) 

1  30.7 0.20 0.67 
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2  48.7 0.12 0.40 

3  65.1 0.09 0.31 

4  18.9 0.32 1.06 

5  27.6 0.22 0.72 

6  30.3 0.20 0.67 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

 

 

 

 

 

 

 

 

 

 

 

22.2 

86.7 

56.3 

19.8 

45.5 

58.1 

261.3 

200 

277 

19.3 

110.4 

0.27 

0.07 

0.11 

0.30 

0.13 

0.10 

0.023 

0.03 

0.022 

0.31 

0.05 

0.90 

0.23 

0.37 

1.00 

0.44 

0.35 

0.08 

0.10 

0.07 

1.03 

0.18 

2.6

5 1.3 MRM 17

MRM 6 17 6  

0.0 1.0 2.0 3.0 4.0 5.0 min

0

2500

5000

7500

10000

12500

15000

17500

20000

22500

25000

17:338.25>148.15(+)
16:315.15>97.15(+)
15:387.30>123.00(+)
14:405.05>345.20(+)
13:385.10>267.15(+)
12:345.30>123.00(+)
11:303.25>109.15(+)
10:313.25>109.15(+)
9:289.25>97.00(+)
8:301.25>121.15(+)
7:287.05>97.00(+)
6:299.05>109.05(+)
5:275.10>109.10(+)
4:337.15>241.15(+)
3:287.10>121.05(+)
2:271.20>253.15(+)
1:273.10>109.15(+)

5. MRM
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0.0 1.0 2.0 3.0 4.0 5.0 min

0

2500

5000

7500

10000

12500

15000

17500

20000

17:338.25>148.15(+)
16:315.15>97.15(+)
15:387.30>123.00(+)
14:405.05>345.20(+)
13:385.10>267.15(+)
12:345.30>123.00(+)
11:303.25>109.15(+)
10:313.25>109.15(+)
9:289.25>97.00(+)
8:301.25>121.15(+)
7:287.05>97.00(+)
6:299.05>109.05(+)
5:275.10>109.10(+)
4:337.15>241.15(+)
3:287.10>121.05(+)
2:271.20>253.15(+)
1:273.10>109.15(+)

15
1413

1211
109

8
65

4
3

2
1

17

16

6. MRM 6  
: 1 ; 2 ; 3 ; 4 ; 5 ; 6 ; 7 ;  
8 ; 9 ; 10 ; 11 ; 12 ; 13 ;  

14 ; 15 ; 16 ; 17  

6.  

No.  
(μg/kg) 

 

(μg/kg) (μg/kg) (%) 

1 N.D. 0.4 0.424 106.0 

2 N.D. 0.4 0.396 99.0 

3 N.D. 0.4 0.372 93.0 

4 N.D. 2 2.27 113.5 

5 N.D. 0.4 0.424 106 

6 N.D. 1 0.947 94.7 

7 N.D. 0.4 0.362 90.5 

8 N.D. 0.4 0.380 95.0 

9 N.D. 0.4 0.320 80.0 

10 N.D. 1 0.961 96.1 

11 N.D. 0.4 0.380 95.0 

12 

13 

14 

15 

16 

17 

 N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

0.4 

0.4 

1 

0.4 

0.4 

2 

0.376 

0.458 

1.15 

0.442 

0.446 

1.46 

94.1 

114.5 

115 

110.5 

111.6 

78.0 

     N.D.

3.

LC-30A LCMS-8030
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17

0.9987~0.9999 6

0.063%~0.322% 0.555%~5.82%

78.0%~115%

 GB/T 21981-2008 - /
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5

LC-30A 4 min LCMS-8040

5

0.1~100 �g/L 0.1~50 �g/L

0.9977 1 �g/L 10 �g/L 100 �g/L 6

0.64%~0.81% 0.70%~2.90%

0.035~0.057 �g/L 0.138~0.226 �g/L

105~120%   

    

 

(Tetracyclines, TCs)

 

-

GB/T 

21317-2007 

 - /

LC-30A

LCMS-8040

 

 
1.
1.1

LC-30A LCMS-8040

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8040 LabSolutions Ver. 5.53

 

1.2

 

Shim-pack XR-ODS III, 2.0 mm I.D.×75 mm L., 1.6 �m  

A 0.1% B  
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0.5 mL/min 

30  

20 �L 

B 15% 1  

1  
Time(min) Module Command Value 

1.50 Pumps Pump B Conc. 95 
3.00 Pumps Pump B Conc. 95 
3.01 Pumps Pump B Conc. 15 
5.00 Controller Stop  

 

  ESI(+)   

4.5 kV 

  3.0 L/min   

  15 L/min 

   

DL  250    

400     

 (MRM) 

 30 ms 

 3 ms  

MRM 2 

2 MRM  

*  

   Q1 Pre Bais(V) CE(V) Q3 Pre Bais(V) 

 445.10 
410.15* -16 -20 -28 
427.25 -16 -14 -21 

 461.10 
426.15* -22 -19 -30 
443.15 -22 -12 -22 

 465.10 
448.10* -17 -17 -30 
430.05 -17 -21 -30 

 479.05 
444.10* -23 -22 -30 
462.15 -16 -14 -21 

 445.05 
428.25* -16 -19 -30 
410.05 -16 -38 -29 
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1.3

1000 mg/L

0.1 0.2 0.5 1 5 10 20 50 100 �g/L  

GB/T 21317-2007 

- /  

2  
2.1

300 350 400 450 500 550 m/z
0

25

50

75

100

Inten.

445.20

100 200 300 400 500 m/z
0

25

50

75

100

Inten.

410.10

154.10 427.10
445.10

1. (CE -18V) 

300 350 400 450 500 550 m/z
0

25

50

75

100

Inten.

461.20

391.30301.15

100 200 300 400 500 m/z
0

25

50

75

100

Inten.

426.05

443.00

381.00154.10 201.05 336.90

 
2. (CE -19V) 

300 350 400 450 500 550 m/z
0

25

50

75

100

Inten.

465.10

391.30
301.15

431.20

100 200 300 400 500 m/z
0

25

50

75

100

Inten.

448.05

465.10
430.00

154.05 289.00 369.20

 
3. (CE -19V) 

300 350 400 450 500 550 m/z
0

25

50

75

100

Inten.

479.15

445.20391.30
301.15

100 200 300 400 500 m/z
0

25

50

75

100

Inten.

444.00

462.15

154.10

479.20

 
4. (CE -23V) 

461.20 



 

 80

300 350 400 450 500 550 m/z
0

25

50

75

100

Inten.

445.20

100 200 300 400 500 m/z
0

25

50

75

100

Inten.

428.10

410.15154.00 445.10267.10

  
5. (CE -25V) 

2.2 MRM

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 min
-2500

0

2500

5000

7500

10000

12500

15000

17500

20000

22500

 

6 MRM  1 �g/L  

1 2 3 4 5  

2.3
0.1 0.2 0.5 1 5 10 20 50 100 �g/L 1.2

7~11
3

0.0 25.0 50.0 75.0 Conc.
0.0

1.0

2.0

3.0

4.0

Area(x1,000,000)

0 10 20 30 40 Conc.
0.00

0.25

0.50

0.75

1.00

1.25

1.50
Area(x1,000,000)

 
       7                              8  
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0.0 25.0 50.0 75.0 Conc.
0.00

0.25

0.50

0.75

1.00

1.25

1.50

1.75

Area(x1,000,000)

0 10 20 30 40 Conc.
0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Area(x100,000)

 

9                              10  

0.0 25.0 50.0 75.0 Conc.
0.0

1.0

2.0

3.0

4.0

5.0

6.0

Area(x1,000,000)

 
11  

3  

No. µg/L
R

1  Y = (41813.3)X + (-1335.28) 0.1~100 0.9990 
2  Y = (28472.3)X + (-1268.34) 0.1~50 0.9977 

3  Y = (17475.7)X + (-7.52695) 0.1~100 0.9989 
4  Y = (7312.66)X + (984.523) 0.1~50 0.9989 
5  Y = (59025.7)X + (1741.35) 0.1~100 0.9993 

2.4
6

4 0.64% 
~0.81% 0.70% ~ 2.90%  

4 (n=6) 
RSD% 1 µg/L  RSD% 10 µg/L  RSD% 100 µg/L
R.T. Area R.T. Area R.T. Area 

 0.81  2.1  0.65  1.6  0.74  0.70  
 0.79  1.5  0.65  1.6  0.73  0.89  

 0.81  2.0  0.64  1.8  0.73  0.84  
 0.79  2.4  0.65  1.6 0.73  1.16  
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 0.81  2.9  0.65  2.0  0.73  1.40  
2.5

0.1 �g/L 7 7
S MDL 3.14×S LOQ=4×MDL 5  

5  

No.  (SD) (�g/L) (�g/L) 
1  0.011  0.035  0.14  
2  0.013  0.041  0.16  
3  0.012  0.038  0.15  
4  0.018  0.057  0.23  
5  0.014  0.044  0.18  

2.6
1.3 0.1 �g/kg

12 13  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 min

0

250

500

750

1000

1250

1500

1750

2000

12 MRM  

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 min

0

250

500

750

1000

1250

1500

1750

2000

 
13 (0.1 μg/kg) MRM  

1 2 3 4 5  

6  
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No. 1 (µg/kg) 2 (µg/kg) (%)

1  0.10 0.11 105 
2  0.13 0.11 120 
3  0.11 0.11 110 
4  0.11 0.09 100 
5  0.12 0.11 115 

3

LC-30A LCMS-8040

4 min 5

0.1~100 �g/L

0.1~50 �g/L 0.9977 1 �g/L 10 �g/L

100 �g/L 6

0.64%~0.81% 0.70%~2.90% 0.035~0.057 �g/L

0.138~0.226 �g/L 105~120%
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5

LC-30A

LCMS-8040 5 3

0.5~100 μg/L 0.2~50 μg/L 0.2~100 μg/L

0.9951 2 μg/L 20 μg/L 50 μg/L

6 0.05~1.13%

0.85~2.43% 0.016~0.11 �g/L 0.063~0.38 �g/L

84.0~104.0%  

 

    

 

Macrolide 

Antibiotics

SN/T 1777.2-2007 

 2

LC-30A LCMS-8040

5

1.1

LC-30A LCMS-8040

LC-30AD×2 DGU-20A5 SIL-30AC CTO-30A

CBM-20A LCMS-8040 LabSolutions Ver. 5.53  

1.2

LC-30A  

  Shimadzu Shim-pack XR-ODS III 2.0 mm I.D.×50 mm L., 1.6 �m  

  A 0.1 % B  
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    0.4 mL/min 

20 �L 

    40  

B 15% 1

    LCMS-8040 

         ESI  

 ESI(+), 4.5kV 

          3.0 L/min 

          15 L/min 

          

   250   

   400   

       MRM  

       30 ms 

       3 ms 

MRM      2 

 

1.  

Time (min) Module Command Value 

1.00 Pumps Pump B Conc. 60 

1.01 Pumps Pump B Conc. 85 

1.30 Pumps Pump B Conc. 90 

1.40 Pumps Pump B Conc. 15 

3.00 Controller Stop  

 

2. MRM  

Q1 Pre Bias(V) CE(V) Q3 Pre Bias(V) 

1  843.6 
174.15* 30 -41 -18 

101.10 -30 -48 -11 

2  772.45 
109.15* -22 -45 -22 

174.15 -22 -34 -18 

3  734.50 
158.10* -40 -31 -17 

576.35 -40 -20 -28 

4  869.65 174.10* -24 -49 -18 
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696.50 -24 -51 -25 

5  916.60 
174.10* -20 -43 -18 

101.50 -20 -51 -11 
*  

1.3
5

1000 mg/L 0.2 0.5 1 5

10 20 50 100 �g/L  

SN/T 1777.2-2007 

 2  

2.
2.1

400 500 600 700 800 900 m/z
0

25

50

75

100
Inten.

843.30

540.20

250 500 750 m/z
0

25

50

75

100

Inten.

174.05

843.45

101.00

349.40

1. (CE -20V)

400 500 600 700 800 900 m/z
0

25

50

75

100

Inten.

772.40

544.20 758.40

250 500 750 m/z
0

25

50

75

100

Inten.

109.15

215.10
772.45

2. (CE -32V) 

400 500 600 700 800 900 m/z
0

25

50

75

100

Inten.

734.50

250 500 750 m/z
0

25

50

75

100

Inten.

158.10

576.35

116.20
558.40 734.50

3. (CE -25V)
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400 500 600 700 800 900 m/z
0

25

50

75

100

Inten.

869.60

250 500 750 m/z
0

25

50

75

100

Inten.

174.10

696.45
869.55132.15

4. (CE -45V) 

400 500 600 700 800 900 m/z
0

25

50

75

100

Inten.

916.60

948.65

250 500 750 m/z
0

25

50

75

100

Inten.

174.15

916.50
101.10

772.50

5. (CE -35V) 

 

MRM

6 MRM 5 3  
  

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min

0

5000

10000

15000

20000

25000

30000

35000

 
6. MRM  (1 μg/L) 

0.2 0.5 1 5 10 20 50 100 �g/L 1.2

7 11 0.5~100 

μg/L 0.2~50 μg/L 0.2~100 μg/L

3  
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 0.0 25.0 50.0 75.0 Conc.
0.0

0.5

1.0

1.5

2.0

2.5

Area(x1,000,000)

0 10 20 30 40 Conc.
0.0

0.5

1.0

1.5

2.0
Area(x1,000,000)

 

               7.                8.  

 0.0 25.0 50.0 75.0 Conc.
0.0

2.5

5.0

7.5

Area(x100,000)

0.0 25.0 50.0 75.0 Conc.
0.00

0.25

0.50

0.75

1.00

Area(x10,000,000)

 
               9.                 10.  

0 10 20 30 40 Conc.
0.00

0.25

0.50

0.75

1.00

1.25

Area(x10,000,000)

 
11.  

 
3. 5  

No.   R  

1  Y = (28081.2)X + (6171.18) 0.9970 0.5-100 

2  Y = (41302.3)X + (6801.93) 0.9969 0.2-50 

3  Y = (9338.55)X + (522.514) 0.9988 0.2-100 
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4  Y = (117967)X + (27799.9) 0.9951 0.2-100 

5  Y = (254080)X + (75500.2) 0.9959 0.2-50 

2.4

2 μg/L 20 μg/L 50 μg/L 6

4 3

0.05~1.13% 0.85~2.43 %  
4 n=6  

RSD% 2 �g/L RSD% 20 �g/L RSD% 50 �g/L

R.T Area R.T Area R.T Area 

1.13 2.01 0.67 1.37 0.42 1.10 

0.13 1.35 0.11 0.85 0.19 0.88 

 0.10 2.12 0.08 1.88 0.08 1.78 

0.08 2.43 0.05 2.01 0.08 2.22 

0.05 2.11 0.07 1.28 0.07 1.20 

2.5

0.5 �g/L 7 7
SD MDL 3.14×S LOQ=4×MDL 5  

5  

No.  (SD) (�g/L) (�g/L) 

1  0.030  0.095  0.38  

2  0.025  0.078  0.31  

3  0.035  0.11  0.44  

4  0.0050  0.016  0.063  

5  0.010  0.033  0.13  

 
2.6

1.3 0.5 �g/kg

12 13  
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0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min

0

2500

5000

7500

10000

12500

15000

17500

 
12.  

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 min

0

2500

5000

7500

10000

12500

15000

17500

13.  

6.  

No. 
1

(µg/kg) 

2

(µg/kg) (%) 

1  0.42 0.47 89.0  

2  0.41 0.50 91.0  

3  0.38 0.46 84.0  

4  0.53 0.51 104.0  

5  0.44 0.48 93.0  

3.

LC-30A LCMS-8040 5

0.5~100 

μg/L 0.2~50 μg/L 0.2~100 μg/L

0.9951 0.016~0.11 �g/L 0.063~0.38 �g/L

84.0~104.0%
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CAS  No.

1 MalachiteGreen oxalate 2437-29-8 329.2 
313.15* 

208.1 

2 Leucomalachite green 129-73-7 331.2 
316.20* 

239.15 

3 Basic violet 3 548-62-9 372.25 
356.20* 

251.2 

4 Leucocrystal violet 603-48-5 374.25 
359.20* 

238.15 

5 Thiamphenicol 15318-45-3 354 
185.00* 

289.9 

6 Florfenicol 73231-34-2 356 
336.00* 

185 

7 Chloramphenicol 56-75-7 321 
152.10* 

257 

8 Sulfacetamide 144-80-9 215.1 
156.10* 

92.2 

9 Sulfadiazine 68-35-9 251.1 
156.00* 

108.1 

10 Sulfathiazole 72-14-0 256.1 
156.00* 

108.2 

11 Sulfapyridine 144-83-2 250.2 
156.00* 

92.1 

12 Sulfamerazine 127-79-7 265.1 
156.00* 

92.1 

13 Sulfamethazine 57-68-1 279.2 
186.10* 

92.1 

14 Sulfamethoxypyridazine 80-35-3 280.9 
156.10* 

92.1 

15 Sulfchloropyridazine 80-32-0 284.9 
156.10* 

92.1 

16 Sulfamethoxazole 723-46-6 254.2 
156.10* 

92.1 

17 Sulfisoxazole 127-69-5 268 
156.00* 

92.2 

18 Sulfadimethoxine 122-11-2 311 
156.10* 

92.1 

19 Sulfachinoxalin 59-40-5 301 
156.00* 

92.1 
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20 3- -2-  Furazolidone 80-65-9 236 
134.10* 

104.05 

21 
5- -3-

-2-  
Furaltadone 43056-63-9 335 

291.00* 

262 

22 1- -  Nitrofurantion  2827-56-7 249 
134.00* 

103.95 

23 Furacilinum 16004-43-6 209 
166.10* 

192 

24 Ronidazole 7681-76-7 201 
139.70* 

54.6 

25 
2- -5-

 
2-methyl-5-nitroimidazole 88054-22-2 128 

41.90* 

81.9 

26 Metronidazole 443-48-1 172 
81.80* 

127.7 

27 4-  4-Nitroimidazole 3034-38-6 114 
67.90* 

41.1 

28 Ipronidazole 14885-29-1 170.1 
124.10* 

109.1 

29 Lincocin Hydrochloride 859-18-7 407.3 
126.10* 

359.3 

30 Clindamycin 21462-39-5 425.3 
126.10* 

377.3 

31 Trimethoprin 738-70-5 291 
230.15* 

123.15 

32 Pipemidic acid 51940-44-4 304.2 
286.10* 

217.1 

33 Enoxacin sesquihydrate 84294-96-2 321.2 
303.20* 

204.1 

34 Ofloxacin 82419-36-1 362.2 
318.20* 

261.1 

35 Norfloxacin 70458-96-7 334.2 
316.10* 

290.2 

36 
Ciprofloxacin 

hydrochloride 
93107-08-5 332.2 

314.10* 

231.1 

37 Lomefloxacin 98079-52-8 352.2 
265.10* 

308.2 

38 Danofloxain 
119478-55-

6 
358.2 

340.20* 

82.2 

39 Enrofloxacin 93106-60-6 360.3 
342.20* 

316.2 

40 Sarafloxacin hydrochloride 91296-87-6 386.2 
368.30* 

270.2 
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41 Cinoxacin 28657-80-9 263.1 
245.10* 

189 

42 
19-nor-4-androstene-3,17-di

one 
734-32-7 287.05 

97.00* 

109.15 

43  
1-Dehydrotestosterone 

Sulfate 
87331-43-9 287.1 

121.05* 

135.05 

44  Danazol 17230-88-5 338.25 
148.15* 

120 

45  Fluoxymesterone 76-43-7 337.15 
241.15* 

131 

46  Testosterone 58-22-0 289.25 
97.00* 

109.05 

47  
17-alpha-methyltestosterone

/methyltestosterone 
521-18-6 303.25 

109.15* 

97.15 

48  Methadrostenolone 72-63-9 301.25 
121.15* 

149.15 

49  Nandrolone 434-22-0 275.1 
109.10* 

257.2 

50  
19-nor-4-androstene-3,17-di

one 
734-32-7 273.1 

109.15* 

197.1 

51  Trenbolone 10161-33-8 271.2 
253.15* 

199.05 

52  Megestrol-17-acetate 595-33-5 385.1 
267.15* 

325.2 

53  Medroxyprogesterone 520-85-4 345.3 
123.00* 

97.2 

54  
Medroxyprogesterone-17-ac

etate 
71-58-9 387.3 

123.00* 

327.25 

55  Norgestrel 6533-00-2 313.25 
109.15* 

245.2 

56  Chloromadinone 17-acetate 302-22-7 405.05 
345.20* 

309.15 

57  Norethindrone 68-22-4 299.05 
109.05* 

91.15 

58  Progesterone 57-83-0 315.15 
97.15* 

109 

59 Tetracycline hydrochloride 64-75-5 445.1 
410.15* 

427.25 

60 Oxytetracycline 79-57-2 461.1 426.15* 
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443.15 

61 
Demeclocycline 

hydrochloride 
64-73-3 465.1 

448.10* 

430.05 

62 
Chlorotetrachclie 

hydrochloride 
64-72-2 479.05 

444.10* 

462.15 

63 Doxycycline 10592-13-9 445.05 
428.25* 

410.05 

64 Spiramycin 8025-81-8 843.6 
174.15* 

101.1 

65 leucomycin hydrate 1392-21-8 772.45 
109.15* 

174.15 

66 
Erythromycin mixture of 

A,B,C  
114-07-8 734.5 

158.10* 

576.35 

67 Tilmicosin 
108050-54-

0 
869.65 

174.10* 

696.5 

68 
Acetylisovaleryltylosin 

Tartrate 
63428-13-7 916.6 

174.10* 

101.5 
*


