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Introduction 
Clothianidin, imidacloprid and thiamethoxan are three of 
the most common neonicotinoids, which is a type of 
neuroactive insecticide. In January 2013, the European Food 
Safety Authority declared that these three neonicotinoids 
pose a high risk for bees and set up maximum residue limits 
in honey. Clothianidin, imidacloprid and thiamethoxan must 
be found in honey in concentrations less than 10 ng/g, 
50 ng/g and 10 ng/g respectively for the honey to be put on 
the market. The QuEChERS technique coupled with LDTD-
MS/MS was used to obtain a clean extract of honey and a 
high extraction recovery for these insecticides.  

QuEChERS 
The SiliaPrep™ QuEChERS AOAC 2007.01 method, with 
150 mg of MgSO4, 50 mg of PSA and 50 mg of C18, available 
from SiliCycle® was used for the sample extraction 
procedure. 

 
Figure 1: SiliaPrep QuEChERS Dispersive SPE Clean-up Kit 

Table 1: SiliaPrep QuEChERS AOAC 2007.01 method contents 

SiliaPrep QuEChERS AOAC 2007.01 Contents 
Content (mg) Units/box Product Number 

MgSO4 PSA CB C18   
150 50 - - 100 QD-1000-2T 

1,200 400 - - 50 QD-2000-15T 
150 50 50 - 100 QD-1002-2T 

1,200 400 400 - 50 QD-2002-15T 
150 50 50 50 100 QD-1004-2T 
900 150 15 none 50 QD-2003-15T 
150 50 - 50 100 QD-1006-2T 

1,200 400 - 400 50 QD-2006-15T 

LDTD-MS/MS System  

 
Figure 2: LDTD system on AB SCIEX 5500 Qtrap Mass Spectrometer 

Sample Method 
Extraction Procedure  
1 g of each honey sample was weighted and diluted in 
10 mL of saturated NaCl in H2O and spiked with the desired 
concentration. 

1 mL of spiked honey 
3 mL ACN 
Vortex 
Transfer 2 mL of supernatant into SiliaPrep QuEChERS AOAC 2007.01  
(Product number: QD-1006-2T) 
Vortex 30 seconds and centrifuge at 14,000 rpm for 2 minutes 
Spot 4 µL 
 
LDTD-MS/MS Parameters 

LDTD 
  Gas Flow: 3 L/min  

Laser pattern: Time (s) Power (%) 
0 0 
2 0 
5 65 

6.0 65 
6.1 0 

 8.0 0 

MS/MS Method 
  

 
Transition CE DP 

Clothianidin 250.1→169.1 17 80 
Thiamethoxan 292.1→211.1 17 80 

Imidacloprid 256.1→209.1 20 80 
Mode: Positive   
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Results and Discussion 
Linearity results  
As shown in Figure 3, excellent linearity (r2 > 0.99) with no 
sign of carryover effect was achieved within the 
quantification range (10 to 500 ng/g of honey for 
Clothianidin and Thiamethoxan and 25 to 1,250 ng/g of 
honey for Imidacloprid) without the use of an internal 
standard. 

 
Figure 3: Typical Standard Curve 

Accuracy and precision 
As shown on Table 2, the intra-run accuracy and precision 
are between 89.13 to 117.56% and 2.7 to 14.3%. 

Table 2: Intra-run Precision and Accuracy 

 Clothianidin 

 LLOQ Low-QC Mid-QC High-QC ULOQ 

Conc. (ng/ghoney) 10 25 100 250 500 

N 3 3 3 3 3 

Mean (ng/ghoney) 9.18 28.42 89.13 277.41 497.44 

% R S D        7.3 4.5 11.1 3.4 10.11 

% N o m       91.83 113.67 89.13 110.96 99.49 

 Imidacloprid 

 LLOQ Low-QC Mid-QC High-QC ULOQ 

Conc. (ng/ghoney) 25 62.5 250 625 1250 

N 3 3 3 3 3 

Mean (ng/ghoney) 23.70 73.48 224.95 690.64 1213.12 

% R S D        9.3 4.1 8.1 5.2 12.3 

% N o m       94.81 117.56 89.98 110.50 97.05 

 Thiamethoxan 

 LLOQ Low-QC Mid-QC High-QC ULOQ 

Conc. (ng/ghoney) 10 25 100 250 500 

N 3 3 3 3 3 

Mean (ng/ghoney) 9.50 27.11 110.37 276.45 497.98 

% R S D        14.3 9.9 4.5 2.7 10.7 

% N o m       94.85 108.44 110.37 110.58 99.60 

 
Matrix effect 
Matrix effect was also evaluated by adding a known 
concentration of neonicotinoids (50 ng/g of honey for 
Clothianidin and Thiamethoxan and 125 ng/g of honey for 
Imidacloprid) in different honey brands. All non-spiked 
compounds were negative for neonicotinoids. As shown in 
Table 3, no matrix effect was observed using four different 
honey brands.  

Table 3: Matrix Effect Evaluation 

 Clothianidin 

 A B C D 

Conc. (ng/ghoney)  50 50 50 50 
N 3 3 3 3 
Mean (ng/ghoney) 45.44 57.74 48.28 57.28 

% R S D        9.1 2.1 14.4 10.6 

% N o m       90.88 115.47 96.57 114.57 

 Imidacloprid 

 A B C D 

Conc. (ng/ghoney)  125 125 125 125 
N 3 3 3 3 
Mean (ng/ghoney) 116.79 132.30 122.2 138.16 

% R S D        12.7 14.5 14.13 3.4 

% N o m       93.43 105.84 97.76 110.52 

 Thiamethoxan 

 A B C D 

Conc. (ng/ghoney)  50 50 50 50 
N 3 3 3 3 
Mean (ng/ghoney) 42.62 57.6 51.22 48.83 

% R S D        13.4 10.7 13.2 9.2 

% N o m       85.25 115.2 102.44 97.66 

 
Conclusions 
The QuEChERS technique using SiliaPrep QuEChERS AOAC 
2007.1 (Product number QD-1006-2T) ensures accurate and 
precise results with a linear standard curve (r2 > 0.99) for 
neonicotinoids in honey. No matrix effect was detected 
during the analysis. 

LDTD-MS/MS provides the high-throughput analysis of 
clothianidin, imidacloprid and thiamethoxan in honey in 
9 seconds sample-to-sample without carryover. 

 

 


