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Neonicotinoids are controversial pesticides used to treat crops like corn, soybean and 
canola seeds. Not only are they suspected to be involved in recent mass honey bee 
deaths, but they might also have potential adverse effects on the human nervous system. 
The presented method is able to detect and quantify 5 of these compounds 
simultaneously (Acetamiprid, Clothianidin, Imidacloprid, Thiacloprid and Thiamethoxam) 
in only 9 seconds per sample. 

LDTD™ Ionization Source: 
 

The LDTD uses a Laser Diode to 
produce and control heat on the 
sample support (Figure 1) which is a 
96 wells plate. The energy is then 
transferred through the sample holder 
to the dry sample which vaporizes 
prior to being carried by a gas in a 
corona discharge region. High 
efficiency protonation and strong 
resistance to ionic suppression 
characterize this type of ionization, 
and is the result of the absence of 
solvent and mobile phase. This allows 
for very high throughput capabilities 
of 9 seconds sample-to-sample 
analysis time, without carry over.  
 

Figure 1  Schematic of the LDTD ionization source. 

Instrumentation  
• LDTD model S-960, Phytronix Technologies 
• MS: AB Sciex 5500 Qtrap with SelexION 

MS Parameters 
• APCI (+) 
• Scan time : 0.010 s 
• S-Lens: 80 
• Separation Voltage : SV = 4300 
• CUR = 10 
• DMS Temp = Low 
 

LDTD Parameters 
• Laser power pattern : 
 Increase laser power to 55 % in 6.0 s 
 Decrease laser power to 0 % 

• Carrier gas flow : 3 L/min (Air) 
• Deposited sample volume: 3 µL 

• LDTD-DMS-MS/MS quantitation of  5 Neonicotinoids in  Honey is achieved with a simple extraction method 

• SelexION technology lowers background level, offering an increased in S/N enabling better LLOQ 

• LDTD provides the High-Throughput analysis of Neonicotinoids in honey in 9 sec sample-to-sample. 

Sample Preparation 

• 0.2 gram of honey diluted in 4 mL of water 

• 100 μL of diluted Honey mixed with 100 μL NaCl saturated water and 300 μL Acetonitrile 
containing 2 ng/mL Clomiphene (IS) 

• Vortex 15 seconds 

• Centrifuge 2 minutes at 14 000 rpm 

Purpose 
•  High-throughput quantification of neonicotinoids in honey. 

Method  
Honey is first diluted in water and extracted using a Salt Assisted Liquid-Liquid 
Extraction (SALLE) with Acetonitrile. After vortex and centrifugation, 3 µL of 
supernatant is spotted on a Lazwell plate and dried prior to analysis on LDTD. 

Results 
•Linearity, r2 > 0.999,  over the calibration range for all Neonicotimoids 
•Matrix effect: 

– Accuracy ranging from 88.0 to 106.8 using area value  
–Precision ranging from 12.7 to 17.7 using area value 

 
Samples were analyzed with a run time of 9 seconds using LDTD-MS/MS system 

LDTD-MS/MS Conditions 

Linearity Results 

Component 
Number 

values (n) 

Conc, 

(ng/g) 

Accuracy 

(%) 
%RSD 

Acetamiprid 
15 50 105.6 17.7 

15 100 99.9 15.8 

Clothianidin 
15 50 98.4 17.0 

15 100 95.2 14.1 

Imidacloprid 
15 50 106.8 14.9 

15 100 99.1 17.1 

Thiacloprid 
15 50 87.8 13.0 

15 100 88.0 11.0 

Thiamethoxam 
15 50 100.7 12.7 

15 100 98.1 17.3 

Figure 2 Acetamiprid 

Figure 6 Clothianidin 

Figure 4 Imidacloprid 

Figure 5 Thiacloprid 

Figure 3 Thiamethoxam 

Compound Q1 Q3 CE COV 

Acetamiprid 223 126 28 4.4 

Clothianidin 250 169 19 5.1 

Imidacloprid 256 209.1 21 6.3 

Thiacloprid 253 126 29 4.4 

Thiamethoxam 292 211 17 8.2 

Clomphen 406.1 100 30 10.7 

Calibration curve was prepared by spiking a certified biological honey at concentrations ranging from 10 to 1000 
ng/g of each 5 neonicotinoids. Linearity is obtained from 10 to 1000 ng/g for Acetamiprid and Thiamethoxam 
and from 10 to 500 ng/g for Clothianidin, Imidacloprid and Thiacloprid. 

5 Honey samples from 5 different floral origins (Wild Flower, Boxthorn, Buckwheat, Clover and Acacia), derived from 
3 geographical origins (Canada, China, and France) have been spiked at 50 and 100 ng/g and extracted using the 
suggested method. Table 3 shows results with n = 15 (5 honeys, 3 replicates) for both concentrations and each 5 
neonicotinoids are presented in the following table.  RSD are within acceptance criteria even if the internal standard 
is not a deuterated compound or an analog. 

Figure 7   LDTD-MS/MS system 

Table 1   MRM transitions 

Component R 

Acetamiprid 0.9991 

Clothianidin 0.9986 

Imidacloprid 0.9990 

Thiacloprid 0.9993 

Thiamethoxam 0.9995 

Matrix effect results 

Figure 8   Standard curve of Acetamiprid Figure 9   Standard curve of Thiamethoxam 

Table 2   Linearity correlation 

Table 3   Matrix effect result 
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Ion Mobility specificity enhancement 

Ion mobility (DMS) is used to improve specificity which 
enable the use of a simple sample extraction method.  
The 5 honey tested present adequate blank level.  
Without ion mobility extra step are necessary to 
improve attainable LOQ.  


