
Introduction: Dairy byproducts and spoiled dairy streams are difficult to manage due to their high moisture, rapid spoilage, and

high organic load, with environmental and economic challenges. The yellow mealworm, Tenebrio molitor L. (Coleoptera:

Tenebrionidae), may provide a sustainable valorization route by converting these streams into protein- and lipid-rich biomass.

Dairy waste streams: Expired cow chocolate milk, kefir, and plant milk; acid lactose from yoghurt (UC),

sweet lactose (UF), whey byproduct (BP) from whey cheese production, and acid whey lactose.
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Materials & Methods: Each dairy stream

was formulated into gel using agar or

starch and provided to the larvae as wet

feed, alongside wheat bran as dry feed.

Groups of 50 larvae (<3 weeks old) were

placed in vials with the wet and dry feed.

The trial ended at the appearance of the

first pupa per vial.

Discussion

✓Wet dairy wastes were effective

moisture sources for T. molitor.

✓Most treatments supported good larval

survival and growth.

✓ Some dairy wastes shortened

development time.

✓ Effects on larval composition were seen

in lipid and dry matter content.

Table 1. Chemical composition of Tenebrio molitor larvae
provided with different moisture sources based on dairy
byproducts and spoiled dairy streams with agar or starch as
gelling agents in terms of nitrogen (%) and lipids (%).

Substrate
Nitrogen content 

(% DM)
Lipid content (% 

DM)

Water + Agar 9.7 ± 0.1 17.6 ± 0.7 c

Cow Milk + Agar 8.2 ± 0.1 27.8 ± 1.0 a

Plant Milk + Agar 8.3 ± 0.4 27.6 ± 2.2 a

Kefir + Agar 8.4 ± 0.2 24.8 ± 0.4 abc

Lactose UC + Agar 7.7 ± 0.1 28.7 ± 0.3 a

Lactose UF + Agar 8.3 ± 0.4 28.0 ± 0.4 a

Whey Lactose + Agar 8.6 ± 0.3 23.4 ± 0.5 bc 

Whey Byproduct + Agar 8.2 ± 0.2 25.0 ± 1.0 abc

Water + Starch 7.6 ± 0.0 28.8*

Cow Milk + Starch 7.8 ± 0.4 34.4 ± 1.5 a

Plant Milk + Starch 8.1 ± 0.6 31.0 ± 0.4 ab

Kefir + Starch 8.0 ± 0.2 29.0 ± 0.2 bc

Lactose UC + Starch 7.0 ± 0.2 32.3 ± 2.8 ab

Lactose UF + Starch 7.2 ± 0.1 31.1 ± 0.2**

Whey Lactose + Starch 7.4 ±0 .01 31.0 ± 0.3 abc

Whey Byproduct + Starch 7.9 ± 0.2 25.0 ± 1.2 c

Within each column and gelling agent, different letters indicate significant
differences; where no letters exist, no significant differences were recorded,
according to Kruskal–Wallis H test (α < 0.05). For all treatments and chemical
analysis n=3 with exception of Water + Starch and Lactose UF + Starch for the
lipid content which are marked with * n=1 and with ** n=2, respectively.

Results

Financial support for this work has been provided by PRIMA, a program

supported by the European Union, under grant agreement No 2231,

project CIPROMED (PRIMA Call 2022 Section 1 Agri-food IA).

With Agar

With Starch


