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Fate of polychlorobiphenyls in the insect
Tenebrio molitor: consequences for further
use as food and feed

Background

Methods Results

Conclusions
➢ No significant impact of PCBs on larval growth

➢ Bioaccumulation factors of up to almost 3

➢ Importance of monitoring the quality of the substrates used 
for farming insects as food and feed 

There is a growing demand for animal protein while the resources used for animal feeding are limited or may raise environmental issues. Thus, there is a need to find
alternative and sustainable protein sources. Edible insects may be an interesting solution with a good nutritional value [1]. Learning form the BSE prion crisis, it is essential
to ensure the safety of insect products and the chemical contamination is a crucial issue [2]. Among priority contaminants, persistent organic pollutants (POPs) such as
polychlorobiphenyls (PCBs), dioxins (PCDD/Fs) or polycyclic aromatic hydrocarbon (PAHs) are of serious concern in food supply [3]. In this context, this study explored the
ability of yellow mealworm (Tenebrio molitor), the most widely bred and traded insect species in Europe, to bioaccumulate PCBs from their feeding substrate.

Wheat bran 

Mix of 6 nDL-PCBs
+ acetone

Three levels of nDL-PCBs in wheat bran

0.7 ppb / congener 0.4 × maximum level

4.0 ppb / congener 2.4 × maximum level

24.4ppb / congener 14.6 × maximum level

Tenebrio molitor
larvae

➢ Recovery rates: 98% - 129%
➢ RSD: 10% - 18%
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➢ PCB contamination has no significant impact on the weight of larvae

Bioaccumulation factor (BAF) = PCB concentration in larvae / PCB concentration in wheat bran

[PCB] × 1.0 to 2.8

➢ No significant difference between spiking levels for low-molecular weight PCB congeners
➢ BAF increases with the contamination level for high-molecular weight PCB congeners

20-day rearing

Spiking

Tenebrio molitor rearing (20 days)

Impact of PCB contamination on larval growth

Bioaccumulation factors

Extractor hood Tenebrio molitor
larvae + dry 
wheat bran

Air renewal: 300 L/h

Incubator (18 L ; 
Thermo Scientific)

Data acquisition 
system (AOIP SA32)

Calibrated humidity 
and temperature 
probe (VAISALA 

HMP110)

Extraction (ASE)

➢ 1g of larvae
➢ 22ml cells
➢ 5g Alumine + 5g Florisil
➢ Hexane 100%
➢ 100°C / 1500psi
➢ Internal standard

Clean-up (GPC)

➢ S-X3 bioBeads 
column

➢ DCM

➢ 5mL.min-1

Concentration

➢ Low pressure 
steam heat 
transfer

➢ 40°C / 1h

Larvae
extract

Quantification
(GC-µECD)

Sample preparation

➢ Microwave: moisture 
content <10%

➢ Cryogenic grinding: 45s

T. molitor larvae
Larvae 
powder

Redissolution

➢ Hexane
➢ Internal 

standard

Analytical method set up
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