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Food Wastes and Financial impact

Image: https://www.zerowastelifestylesystem.com/food-waste-the-most-disgusting-type-of-waste/
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Food Produced Worldwide* 

Food Consumed Post-Harvest to Sale Food Losses

Sale to Consumer Food Losses

90-130 Million Tons of Food 
Wasted/Year in Europe**

*FAO, 2011; FAO 2019. **Caldeira et al.,2019. ***Stenmarck et al., 2016.

Financial Burden >140€ 
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Trial1 – Objective and Sample Preparation

• Mixture mainly composed of cereal-based products, vegetables and starches. 
• Original Moisture at 74,2%. 
• Highly glucidic mix (76,9% DM). 
• Flour texture (below 1,5 mm). 
• Incorporation by proportional replacement of the feeding substrate.

Assess the effect on the rearing performances, compared to the Industrial diet, of a random mixture of unsold foods 
substituted at different levels of incorporation. 
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Protocol and Feeding Substrate Composition

Treatments tested:

• CTRL : Industrial diet (nutritionally balanced)
• 100% DRY food waste (10%, 20% and 30% inclusion)
• 50% DRY food waste (10%, 20% and 30% inclusion)
• WET food waste (74,2% moisture) at 30% inclusion
• Different feeding substrate moisture but same total moisture for all diets compensated by less 

additional water substrate

Rearing parameters
Temperature 26
RH 60%
Density optimal
Surface 160 cm²
Replicates 3

⬣ Trial lasted until harvest time.
⬣ The data were collected twice a week.
⬣ Treatments were compared to the industrial standard and to a second CTRL where the 

food waste was incorporated at 30%, at its original moisture.
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Results
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Developmental time significantly improved  for DRY 
30% and Wet 30% treatments.

Stability of the Cumulated Mass Gain DM/day. • Significant improvement of the FCR DM/DM for WET 
20% and WET 30%. 

• Good digestibility of the food waste.

Values are represented as Mean±SE, n=3

Reduction by ~6% and ~9%, compared to the 
CTRL Reduction by ~12%, compared to the CTRL
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Trial2 – Objective and Sample Preparation
• To Assess the effect on the rearing performances, compared to the Industrial diet, of Glucidic food 

wastes substituted at different levels of incorporation. 
• To assess the difference in terms of environmental impact between the selected treatment and the 

Industrial diet.

Bread

• Oven Dried at 50°C.
• Flour texture (1,5 mm mesh).
• Mixed Homogenously.

Potato

• Smashed raw until a fine texture is obtained.
• Freeze dried as a thin film.
• Flour texture (1,5 mm mesh).
• Mixed Homogenously after Smashed or Freeze 

dried.

Glucidic ingredients Tested
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Protocol and Feeding substrate Composition

Treatments tested:

• Iso-proteic and iso-energetic treatments.
• CTRL: Industrial diet.
• CTRL2: same water medium as the waste treatments.
• Three Bread-Dry Potato ratios tested : 1:3, 1:1 and 1:3.
• Bread tested separately as the only energy source.

Rearing parameters
Temperature 26
RH 60%
Density optimal
Surface 160 cm²
Replicates 3

⬣ Experiment duration 24 days.
⬣ Data collection twice a week.
⬣ Treatments compared to the industrial standard and to an 

additional Control with the same type of water source.
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Potato dry

Bread-Potato wet 1:1

Bread-Potato Dry 1:1

Bread-Potato Dry 3:1

Bread-Potato Dry  1:3
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Basal Ingr. Energetic Ingr. Proteic Ingr. Bread Dry
Potatoes Dry Potatoes Raw Water Suppl.
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Results

• Stability of the Developmental time.
• Replacement of noble ingredients by food waste. Overall Stability of the Feed Conversion

Detrimental effect for Dry Potato 
replacement (~14%).
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Values are represented as Mean±SE, n=3

Stability of Performances for:
⬣ Bread only.
⬣ Bread-Potato ratio: 3:1, 1:1.

⬣ Bread only.
⬣ Bread-Potato ratio: 3:1, 1:1.

Performances Decrease for:
⬣ Dry potato.
⬣ Bread-dry Potato ratio: 1:3.
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Trial2 – Environmental impact
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Repartition of the Environmental impact for each 
ingredient type

CTRL Bread

Kg CO2 equivalent/Kg of larvae produced

CTRL
0,182 Kg CO2 Eq.

Bread
0,146 Kg CO2 Eq.

• Reduction of the environmental impact by 19,8%
• Reduction related to the diet composition and not to a variation 

of the FCR (<1%)

Energetic ingredients account for the highest environmental impact
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Trial3 – Objective and Sample Preparation
• To Assess the effect on the rearing performances, compared to the Industrial diet, of 

different food wastes substituted at different levels of incorporation. These wastes include 
vegetables, cereal products and processed foods.

Ingredients Tested

⬣ Potato Mix → Provided mainly as Water Source and Energy Source; Tested 
raw after being smashed.

⬣ Cooked Peas → Provided mainly as Water source; Tested as is, after steam 
cooked.

⬣ Cooked Pasta → Provided mainly as Energy Source; Tested as is, after being 
boiled.

⬣ Cooked Chicken → Provided mainly as Proteic Source; Tested ground, after being 
boiled.

⬣ Ready to serve meal → Balanced ingredient, replacing both Proteic and Energetic 
ingredient; Tested as is.
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Protocol and Diet Composition

Treatments tested:

• Iso-proteic and iso-energetic treatments.
• CTRL: Industrial diet.
• Cooked Peas and Raw Potatoes Mix are provided as water 

source.
• Cooked Chicken, Pasta and Ready to serve meal replace the 

Proteic ingredient and the Energetic ingredient.

Rearing parameters
Temperature 26
RH 60%
Density optimal
Surface 160 cm²
Replicates 3

⬣ Experiment duration 24 days.
⬣ Data collection twice a week.
⬣ Treatments compared to the industrial standard.
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Cooked Pasta

Cooked Chiken

Ready to serve meal

15,81%

53,46%

4,44%

23,91%

12,27%

Basal Ingr. Energetic Ingr. Proteic Ingr. Cooked Pasta
Cooked Peas Cooked Chicken Potato Raw Ready to serve meal
Water Suppl.
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Results

Values are represented as Mean±SE, n=3
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• Overall Stability of the Developmental time.
• Replacement of noble ingredients by food waste.

⬣ Detrimental effect for Potato Mix 
replacement.

⬣ Developmental time increase by 8%, 
compared to the CTRL.

Stability of the Cumulated Mass Gain DM/day. • Stability of the Feed Conversion.
• Efficient Replacement of noble ingredients by food 

waste.
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Conclusions

Source

Mealworm can effectively feed on a variety of waste 
products.

The rearing performances are maintained, or even improved, in 
comparison to diet formulated using noble ingredients.

The Environmental impact is greatly reduced (~20%) when 
energetic ingredients are substituted by glucidic wastes.


