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https://en.wikipedia.org/wiki/Honey

Fructose: 38.2%

Glucose: 31.3%

Maltose: 7.1%

Sucrose: 1.3%

https://en.wikipedia.org/wiki/Fructose
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Maltose
https://en.wikipedia.org/wiki/Sucrose


Sample Prep Using QuEChERS

Determination of Pesticide Residues in Honey using the GC×GC-
TOFMS Technique
Bargańska et al., J Bioproces Biotech 2014, 4:7 
http://dx.doi.org/10.4172/2155-9821.1000182



Sample Prep Using SPE

Evaporate to Dryness

Reconstitute for analysis

Condition SEP with MeOH

Equilibration with water then extracting buffer

Load sample solution

Wash with water then Organic/water

Dry cartridge by vacuum

Elute with MeOH



Weigh 
~50mg 
Honey

Add 
~0.5mL 
Solvent, 
Mix

THOMSON 
Filter Vial

Dilute-Filter-Shoot
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Low pressure region pulls 

all exhaust gases 

through the large 

exhaust opening and 

out of the mass spec. 

MS Design Highlight

The EVOQ Design Highlight

1. Active Exhaust

2. VIP Heated-ESI

3. Orifice Interface

4. IQ Dual Ion Funnel

5. Lens Free



LC/MS Conditions
• Trap Column: YMC-Pack ODS-AQ, 10 µm, 10 mm x 3.0 mm I.D.

• Mobile Phase C: 5 mM ammonium fluoride in water 

• Equilibration flow: 1000µL/min (3.0 min)

• Loading Flow: 600 µL/min

• Analytical Column: YMC-Pack ODS AQ, 3 µm, 150 mm × 3.0 mm (I.D.) 

• Column Temperature: 40 ˚C

• Injection Volume: 50 µL

• Mobile Phase A: 5 mM ammonium fluoride in water

• Mobile Phase B: MeOH

LC Gradient:

Time
min.

Mobile 
Phase A

(%)

Mobile 
Phase B 

(%)

Flow Rate
µL/min.

0.0 90 10 400

0.2 90 10 400

2.0 30 70 400

6.5 20 80 400

8.0 0 100 400

15.0 0 100 400

15.1 90 10 400

18.0 90 10 400

MS Source Parameters

Source: HESI

Spray Voltage (+/-) 4000 V

Cone Gas Flow 20

Cone Temperature 250˚ C

Heated Probe Gas Flow 45

Heated Probe  Temperature 400˚ C

Nebulizer Gas Flow 65

Exhaust Gas On



MRM Transitions



Timed MRM Windows for 215 

Pesticides (430 MRM Transitions)



Result
Honey Source=> India Canada China US-1 US-2 US-3

Pesticide ng/g (ppb)

Acetamiprid ND ND 0.6 ND ND ND

Boscalid ND 17.5 ND ND 0.15 3.4

Carbaryl ND 0.71 ND ND ND ND

Dioxacarb ND ND ND ND 1.35 2

Fenpyroximate ND ND ND ND 0.26 55

Fludioxinil ND 1.5 ND ND ND ND

Fluometuron ND ND ND ND ND 2.8

Hexythiazox ND ND 0.2 ND ND ND

MCPA ND 0.7 ND ND ND ND

Metalaxyl ND 0.1 ND ND ND ND

Methoxyfenozide ND ND ND ND ND 0.9

Picoxystrobin ND 4.23 ND ND ND ND

Piperonyl butoxide ND 0.3 ND 0.6 0.8 0.2

Propargite ND 0.3 ND 0.1 ND ND

Thiamethoxam ND 4.9 ND ND ND ND

Test result (ND= not detected or <0.1 ppb)



Honey TIC Chromatograms

Source: India

Source: Canada

Source: China

Source: US (3)

Source: US (2)

Source: US (1)

Standard at 
0.1ng/mL



Pesticides at 0.05 ng/mL 

Above pesticides listed in result table



ESI Positive ESI Positive

ESI Negative ESI Negative





Summary

•The sample prep step is quick, 
simple, and easy of use.

•The procedure provides a more 
convenient and simpler approach 
than QuEChERS and SPE for 
residue chemical analysis in honey.
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