Accepted Manuscript & - CONTROL

_____ CONTROL
m  CONTROL
. . . . _ =  CONTROL
A real-time PCR method for the detection of black soldier fly (Hermetia illucens) in CONTROL
feedstuff CONTROL
Jutta Zagon, Valentina di Rienzo, Jana Potkura, Alfonso Lampen, Albert Braeuning ggg%ggi
PlI: S0956-7135(18)30195-6
DOl 10.1016/j.foodcont.2018.04.032

Reference: JFCO 6094

To appearin:  Food Control

Received Date: 9 March 2018
Revised Date: 16 April 2018
Accepted Date: 17 April 2018

Please cite this article as: Zagon J., di Rienzo V., Potkura J., Lampen A. & Braeuning A., A real-time
PCR method for the detection of black soldier fly (Hermetia illucens) in feedstuff, Food Control (2018),
doi: 10.1016/j.foodcont.2018.04.032.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.foodcont.2018.04.032

v A W N -

10

11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

A real-time PCR method for the detection of black soldier fly (Hermetia illucens) in
feedstuff

Jutta Zagon®, Valentina di Rienzo®, Jana Potkura®, Alfonso Lampen?® and Albert Braeuning?

®Federal Institute for Risk Assessment (BfR), P.O. Box 33 00 13, D-14191 Berlin, Germany

®Department of Soil, Plant and Food Sciences (DISSPA), University of Bari ‘Aldo Moro’, Via
Amendola 165/a, 70126 Bari, Italy

"Corresponding author. Fax: +49-30-8412-3685, Fon: +49-30-8412-3876

E-mail address: jutta.zagon@bfr.bund.de

Key words: Real-time PCR; digital PCR; Hermetia illucens; insects; detection; feed

Abstract

A real-time PCR method was developed for the detection of black soldier fly (Hermetia
illucens) in feed. The method amplifies a sequence of 89 bp size within the mitochondrial
barcode region (cytochrome c oxidase gene, COIl). The PCR efficiency of the system
achieved ~ 96 % in a background of commercial fish feed DNA. The Limit of Detection
(LODg) of the method with pure Hermetia illucens DNA diluted in compound feed DNA is 0.1
genome copies, corresponding to an absolute amount of 0.13 pg DNA. In addition, the
sensitivity was investigated with differently processed material. It could be shown that the
method reliably detects delipidated Hermetia protein in mixtures down to 0.01 % (w/w) in
aquaculture feed. Supplementary experiments exploring the impact of drying, heating and
defatting revealed no negative impact on the sensitivity even for hot solvent-extracted dried
larvae pre-treated at 140 °C/20 min. The specificity of the PCR system was confirmed with a
broad range of terrestrial and aqueous species. The selection included most relevant
arthropods, comprising the seven insect species, which are allowed in aquaculture feeding in
Europe. It is concluded that the method is robust and fit for purpose, enabling the sensitive
and reliable detection of raw or processed Hermetia illucens products as an upcoming new
component in feed but also food. Since a standard time/temperature program is used the
approach is well suited for the development of future multiplex or relative quantitation

methods.
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