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INTRODUCTION : Nicotine has been used as a pesticide for a long time, as
an insecticide on a great variety of crops including fruits, vegetables and ornamentals,
generally in greenhouses and enclosed spaces. Nicotine do not appear in Annex I (10
January 2009) and its use in food is forbidden by US regulations since 1994.

When ingested, high levels of nicotine are very toxic and consuming more than
40-60 mg/kg is potentially lethal for people.

In 2008, in Germany, high levels of nicotine have been detected in mushrooms
from China. Since then, there were many findings by various laboratories in dried
mushrooms from China, particularly in cepes (boletus edulis), but also in horn of
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RESULTS and DISCUSSION : Because of nicotine high volatility          
( 5.9 Pa at 25°C) and its difficult extraction wiht usual means, the 
challenge was not so easy. Extraction  with petroleum ether in alkaline 
conditions ( pH >9) under pressure using a DIONEX ASE 300 Extractor, a 
slight concentration of acidified extracts to avoid losses and a 
determination with a LC\MS\MS Biosytem API 3200 Qtrap give reliable 
results

Level (mg/kg) 1 0 0 5 0 1 0 02 % Rec % RSD
plenty and chanterelles. 80% of European importations of mushrooms are from China.

EU food and drink industries confederation (CIAA) and Chinese authorities have
started actions to find the source of contamination in mushrooms. Many tracks have
been followed (natural contamination, possible treatment, smokers pollution…) but
none was really satisfactory.

In 2009, EU decide to set up a wide monitoring program for nicotine in wild
mushrooms (imported and domestic) with temporary maximum residue levels :

- Fresh wild mushrooms: 0.04 mg/kg
- Dried wild mushrooms other than ceps: 1.2 mg/kg
- Dried ceps: 2.3 mg/kg

The SCL Laboratory was involved in this control plan. Ninety six samples from
different sources were analysed

In order to avoid any dispute about the results from laboratories involved 
in the european monitoring program, the CRL started a mini proficiency 
test. Because  limited amounts of materials were available, only 14 
laboratories ( including two laboratories from China) took part to this test. 
Three dried mushrooms samples with incurred nicotine were analysed. A 
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Level (mg/kg) 1,0 0,5 0,1 0,02 % Rec % RSD
Mean recoveries
for 5 replicates 102 95 98 87 95,5 8

Dried mushrooms samples recoveries

EXPERIMENTAL : The nicotine is extracted from samples with a
Accelerated Solvent Extractor ASE 300 from DIONEX society
.

different sources were analysed. great majority of laboratories ( 75 %) used « modified Quechers 
method ». In this way, the reference levels (median) was leaded by this 
group and results with ASE method seems to under-estimate the nicotine 
level despite good on going recoveries and an average absolute z-score 
of 1.31. During the monitoring, the necessity of a significant comminution 
because the great heterogeneity of dried mushrooms samples appeared 
as an evidence.

Lab-code Boletus mushroom Boletus mushroom Mu-Err mushroom
(B H) (C H) (C H)

Nicotine results
mg/kg z-score mg/kg z-score mg/kg z-score
0 81 0 5 3 18 1 02 1 01 0 00

Analytical process

Add 500 µl of 
30% ammoniac solution

Weigth  10 g of fresh mushrooms
Or 1 g of dried mushrooms in a beaker

Transfert to a ASE cell of  30 ml and complete with
Hydromatrix

Add hydromatrix and mix

1 0,81 0,5 3,18 1,02 1,01 0,00
2 0,73 0,07 2,73 0,31 1,15 0,57
3 0,77 0,28 2,6 0,1 0,88 -0,51
4 0,83 0,61 1,99 -0,86 0,85 -0,63
5 0,17 -3,06 1,21 -2,09 ND -3,8
6 0,72 0 2,77 0,37 1,08 0,28
7 0,55 -0,97 2,36 -0,28 1,17 0,61
8 0,51 -1,17 1,28 -1,98 0,58 -1,7
9 0,55 -0,94 2,06 -0,75 1,2 0,75

10 0,59 -0,72 2,59 0,09 0,99 -0,08
SCL Laboratory 0,56 -0,89 1,91 -0,99 0,49 -2,06

12 0,74 0,11 2,48 -0,09 1,03 0,08
13 0,76 0,22 2,94 0,64 1,02 0,04
14 0,56 -0,89 2,7 0,26 0,87 -0,55

EXTRACTION PROGRAM :
Extraction solvent : Petroleum ether

Temperature : 60°C
Pressure : 100 bars
Pre-heated : 2 min
Static time : 5 min
Cycle mumber : 1

Flush : 90%
Purge : 180 sec

Median 0,72 2,56 1,01
Average 0,66 2,34 0,94

Nicotine mini EUPT

Filter on a PTFE tips ( 0.45µm)

Filter on  glass wool
Add 2 ml of  5% formic acid solution

Concentration to 2 ml  under vacuum at 40°C 
( avoid long time evaporation)

LC\MS\MS Determination

CONCLUSION :
This automated method based on a combination of an accelarated solvent extraction and a LC\MS\MS determination give sensitive (LOQ = 0.01 mg\kg), rugged
( average recovery = 95.5% and RSD = 8%) and safe results (EPI spectrum with 3200 Qtrap) for nicotine analysis in mushrooms. Analysis difficulties are
numerous, so that comminution control, pH (>9) and slight evaporation (acidified extracts) are necessary to avoid dramatic losses during the process.

LC\MS\MS Determination

Chromatogram of nicotine at 10 µg\kg and EPI (enhanced product ion) 
spectrum
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