
Supplementary Materials S2. Pathogen detection or quantification in Hermetia illucens native substrate (A), larvae (B) or frass (C) on various breeding 

substrates (means log CFU/g ± standard deviation, ND: undetected, (n=): detected with n the number of positive samples) 
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Number of samples tested n=3 n=3 n=3 n= 3 n=3 n=3 n=3 n=3 n=1 n=1 n=1 n=1 n=1 n=1 n= 3 

Campylobacter spp. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Clostridium perfringens 

presumed 

<1.0 <1.0 <1.0 <1.0 

(n=2); 

3.1 

<1.0 <1.0 <1.0 <1.0 

(n=2);    

>4.2 

<1.0 <1.0 <1.0 1,0 <1.0 1,0 <1.0 

Coagulase-positive 

staphylococci (37°C) 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Cronobacter spp. D (n=1) ND ND ND ND ND ND D (n=2) ND ND ND ND D (n=1) D (n=1) ND 

Escherichia coli β-

glucuronidase positive 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2.5 ± 0.2 <1.0 <1.0 <1.0 3.9 <1.60 <1.60 <1.0 

Listeria monocytogenes ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



Presumptive Bacillus cereus 

(30°C) 

2.2 ± 0.1 2.0 ± 0.8 1.8 ± 0.4; 

<1.0 

(n=1) 

3.9 ± 0.0 <1.0 1.6 ± 0.2 <1.0 <1.0 

(n=1);         

4.0 ± 0.2 

<1.0 1.5 <1.0 3,0 1.5 2,0 4.0 ± 0.0 

Salmonella spp. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

L
ar

v
ae

 

Number of samples tested n=3 n=3 n=3 n= 3 n=3 n=6 n=2 n=2 n=1 n=1 n=1 n=1 n=1 n=1 n= 3 

Campylobacter spp. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Clostridium perfringes 

presumed 

<1.0 <1.0 <1.0 <1.0 2.2 ± 0.7 <1.0 

(n=1);          

3.0 ± 1.6;             

>4.2 

(n=3) 

<1.0; 

>4.2 

3.8; >4.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Coagulase-positive 

staphylococci 

<2.0 <2.0 <2.0 

(n=1); <1 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Cronobacter spp. ND ND ND ND D (n=1) D (n=2) ND ND ND ND ND ND ND ND ND 

Escherichia coli β-

glucuronidase positive 

>3.1 3.7 ± 0.1 1.9±1.2; 

<1.0 

(n=1) 

3.0 ± 1.5 <1 (n=1);          

2.1 ± 0.9 

<1.6 

(n=1);     

3.5 ± 0.8 

3.2; >6.2 5.2; >6.2 2.5 3.3 1 3.1 <1.0 2.3 4.4 ± 0.0 

Listeria monocytogenes ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Presumptive Bacillus cereus <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Salmonella spp. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

F
ra

ss
 Number of samples tested n=3 n=3 n=4 n= 3 n=3 n=6 n=2 n=3 n=1 n=1 n=1 n=1 n=1 n=1 n= 3 

Campylobacter spp. ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 



Clostridium perfringes 

presumed 

<1.0 <1.0 1.9; <1.0 

(n=3) 

<1.0 <1.0 <1.0 <1.0 <1.0 

(n=2); 

>4.2 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Coagulase-positive 

staphylococci (37°C) 

<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Cronobacter spp. ND ND ND ND ND D (n=3) D (n=1) D (n=2) ND ND ND ND ND ND ND 

Escherichia coli β-

glucuronidase positive 

<1.0 

(n=1); 

3.2 ± 1.2 

>6.2 

(n=2); 

6.0 

<1.0 

(n=1); 

2.8 ± 1.0 

3.8 ± 0.8 <1.0 <1.0 

(n=3);         

4.2 ± 1.6 

>6.2; 4.9 5.7 ± 0.2 4,0 <1.0 <1.0 3.2 3.4 4.1 4.0 ± 0.5 

Listeria monocytogenes ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Presumptive Bacillus cereus 

(30°C) 

<1.0; 2.3; 

>4.2 

>4.2 

(n=1);  

2.3 ± 0.3 

2.2 ± 0.6 <1.0 

(n=1); 

3.4 (n=1) 

<1.0;      

1.9 ± 0.4 

<1.0 

(n=3);        

2.4 ± 0.3 

<1.0 ; 

>4.2 

3.9 ± 0.1 <1.0 <1.0 <1.0 >4.2 <1.0 <1.0 <1.0 ;           

3.5 ± 0.1 

Salmonella spp. ND ND ND ND ND ND ND D (n=1) ND ND ND ND ND ND ND 

 

 


