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Figure 2. The recovery rate of carrot extract
 spiked with target pesticides.

Figure 3. The reproducibility of carrot extract
 spiked with target pesticides.

Figure 4. The number of targets of peak area
 changed by increasing the �ow rate.

Figure 5. The number of targets of peak area changed depending
 on the position of the probe from 2 mm to 3 mm.

The number of targets in each ratio of the area value 
changed by changing the �ow rate from 0.2 mL/min to 0.4 
mL/min is shown in �gure 4. From the �gure 4, when the 
�ow rate was increased, the area values   of both the 
standard sample and the matrix-added sample became 
smaller. In addition, the number of targets in each ratio of 

the area value �uctuated depending on the probe position 
from 2 mm to 3 mm is shown in �gure 5. According to  
the �gure 5, the area value increased for both the standard 
sample and the matrix-added sample at the long distance 
of the probe position. 

Variance of peak area in response to changes of �ow rate and/or 
ESI probe position

T.Flow (mL/min)Condition

a)

b)
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0.2

0.2
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ESI probe position (mm)

2

3

2

3

Table 2. Content of conditions.
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Figure 6. MRM chromatograms of reference standard 1 ng/mL, extract spiked with 1 ng/mL as �nal concentration with calibration curve.

MRM chromatogram of negative detect compounds and low sensitivity compounds of reference standard in 1 ng/mL and 
carrot extract spiked with 1 ng/mL as �nal concentration are shown in �gure 6.

MRM chromatogram of pesticides

Reference standard Extract spiked Calibration curve

Hexythiazox
  0.1 to 50 ng/mL
  Recovery rate: 85.1%
  Repeatability: 1.1% 

Lufenuron
  0.1 to 50 ng/mL
  Recovery rate: 116.3%
  Repeatability: 1.34% 

Te�ubenzuron
  0.1 to 50 ng/mL
  Recovery rate: 104.7%
  Repeatability: 2.69% 

Cycloate
  0.5 to 50 ng/mL
  Recovery rate: 110.0%
  Repeatability: 8.61% 

Acibenzolar-S-methyl
  0.1 to 50 ng/mL
  Recovery rate: 98.5%
  Repeatability: 3.91% 

Pentoxazone
  0.1 to 20 ng/mL
  Recovery rate: 87.4%
  Repeatability: 1.85% 
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Conclusions
• We established a method to obtain high recovery conditions and repeatability with the absolute calibration curve.
• 89 compounds of pesticides were detected within 32 minutes including equilibration time.
• All compounds can be quanti�ed in the range of 0.5 to 20 ng/mL. 87 compounds can be quanti�ed in the range of 

0.1 to 20 ng/mL and 78 compounds can be quanti�ed in the range of 0.5 to 50 ng/mL.
• For further optimization, it was found that the recovery rate was signi�cantly improved by the optimized �ow rate and 

probe position. 
• By rising the �ow rate up to 0.4 mL/min and/or the probe position at up to 3 mm, recovery rate and repeatability were 

most improved.
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