
• Second experiment with the inclusion of A. nodosum in AD standard diet.
▪ Determination of the proximate composition and fatty acids profile of AD reared with feed enriched in AN.
▪ Investigation of the presence of Potentially Toxic Elements (PTEs) Cd, Pb, Ni, As, Al, Cr and Hg in experimental

diets and in A. domesticus fed with diets included different percentages of PP and AN.
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AIM OF THE PROJECT

Sustainability (nutritional, life quality, environmental, economic)

Marine omega-3 source Marine omega-3 EPA, DHA

Nutrients (protein, lipid, minerals, vitamins)Palmaria palmata (PP)

Ascophyllum nodosum (AN)

EXPERIMENTAL DIETS AND DESIGN

Fatty acids

Agilent 6890 GC + 5973N quadrupole 
selective detector.

Chromatogram of the FAs composition of 
Acheta domesticus enriched in 20% with 

Palmaria palmata.

PTEs

The analysis of Cd, Ni, Al, As, Cr, Pb were carried
out by a graphite furnace atomic absorption

spectrometer.

240Z AA

DMA-1 (FKV)

Hg content was determined by thermal
decomposition amalgamation atomic absorption

spectrometry (TDA AAS). 

ANALYTICAL METHODOLOGY

The house cricket (Acheta domesticus, AD, Orthoptera: Gryllidae), recently authorized by the European Commission as novel food (EU 2022/188), is one of the most
nutritious insect species, being rich in protein, lipid, and both macro- and micronutrients [1]. However, being a terrestrial species, it lacks omega-3 fatty acids (FAs) like
the eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which are health-promoting nutrients for human consumption. In general, there are some potential
health risks associated to the use of crickets as food and as food ingredient for humans. Potentially Toxic Elements (PTEs) represent a potential chemical hazard of
insects, as they enter in the food chain through the insect’s growth substrate [2].

INTRODUCTION

1° year

▪ Bibliographic research for the best species of seaweed that could enrich the lipid profile of AD in omega-3 fatty
acids in terms of: i) fatty acid composition and ii) chemical risk associated to the presence of potentially toxic
elements.

▪ Evaluation of the use of seaweed as food supplement for AD.
▪ First experiment with the inclusion of P. palmata in AD standard feed.
▪ Determination of the proximate composition and fatty acids profile of AD reared with feed enriched in different

percentages of PP.

RESULTS AND DISCUSSIONS

2° year

Proximate composition and fatty acid composition

1° experiment
2° experiment

➢ The inclusion of seaweed in AD feed improve the nutritional
composition of the insect. In particular, we found:

- an improvement of AD lipid profile, enriched with LC-PUFA,
both n6 and n3. The inclusion of higher percentages of AN (for
a longer time) with respect PP inclusion led to a higher
increase of EPA.
- a significantly increase of the protein content in AD.

➢ AD did not accumulate PTEs. Moreover, Cd, Pb, Hg, and As
concentrations were below the legal limit both for feed
(2002/32/EC) and for food (2006/1881/EC), then AD fed
seaweed-enriched diets is considered safe for the human
health.

▪ Statistically significant increase of SFA ,MUFA,
n3, n9 .

▪ Statistically significant decrease of PUFA and n6.

No significant differences between FAs
classes, except for n3 that was higher in the
Ctrl feed.

The increasing
inclusion of AN 
reported in the 

feed:

The increasing
inclusion of PP 
reported in the 

feed:

• Statistically significant increase of: SFA, n6/n3 ratio;
• Statistically significant decrease of MUFA, n6, n3 and n9.
• Statistically significant EPA increase (not present in AD fed Ctrl

feed).
• DHA counted only ~0.015%. No significant differences.

• 20% AN in feed was the most suitable substrate in terms of the yield
of AD and the increase of EPA compared to the control.

• EPA not present in the Ctrl; DHA not present in the Ctrl and
AD_AN20%.

• EPA increased with the increasing inclusion of AN in the feed.

PTEs
(mg kg-1 dw)

• Folch method high lipid
content.

• MAE 60-80% lower.

Cd content in AD reflects Cd concentration in feed. No biaccumulation. Cd
values below the legal limit for feed (0.5 mg kg-1 ww) and for food (0.05 

mg kg-1 ww). 

Pb content lower in AD compared to the experimental diets. No 
bioaccumulation. Pb values were below the legal limit for feed (5 mg kg-1 ww) 

and for food (0.1 mg kg-1 ww).

Cr content was lower in AD compared to the feed. No bioaccumulation. No 
legal limit for Cr in feed and in food.

Al content lower in AD compared to the feed. No bioaccumulation. No 
legal limit for Al in feed and in food.

Hg content low in AD. No biaccumulation. Hg values below the legal limit
for food (0.5 mg kg-1 ww). No legal limit for feed.

As content was equal/lower in AD compared to the feed. No biaccumulation. 
Values below the legal limit for As in food (0.20 mg kg-1 ww). No legal limit for 

feed.

Ni content in AD were lower compared to the feed. No 
legal limit for Ni in feed and in food. No biaccumulation.
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• To find other sources of PUFA to be used as feed supplement to
obtain an AD rich in omega 3, which could moreover increase AD
reproduction yield. In this regard, we plan on using by-products
coming out from the process of extraction of alginates from
seaweed, which are generally discarded, or by-products from
microalgae production.
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CONCLUSIONS

The increasing
inclusion of PP 
reported in AD:

The increasing
inclusion of AN 
reported in AD:

Protein/Amino acids profile

Ctrl_AD AD_PP5% AD_PP10% AD_PP20%

Dry matter 93.4±0.2a 92.00±0.76b 91.89±0.36b 92.33±0.04b

Crude protein 51.28±1.09b 49.31±1.99b 53.92±0.4 a 54.23±0.8 a

Total lipids 16.44±2.55 17.09±4.38 16.63±0.3 12.99±0.98

Ash 5.94±0.70 6.12±0.77 6.48±0.19 6.67±0.37

Crude fiber 8.87±0.05 a 7.18±1.30 b 8.85±0.17 a 9.25±0.41a

Carbohydrate 17.42±3.31 14.15±3.27 15.50±0.46 16.53±1.39

Chitin 8.44±0.21 8.56±1.30 9.59±0.95 10.14±1.48

Gross Energy 

(MJ/kg)
21.30±0.48ab 22.09±1.17a 21.67±0.28ab 20.55±0.29b

The inclusion of PP in AD feed reported a high protein 
content, with a good presence of essential amino acids 

and an increase up to 54.2±0.8 g/100 g dry weight (dw) at 
20% inclusion of P. palmata vs 51±1 g/100 g dw of the 

control group. 
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