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Pre-treatment conditions on the powder of Tenebrio molitor
for using as a novel food ingredient
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Department of Agricultural Biology, National Academy of Agricultural Science, RDA, Suwon, 441-100, Republic of Korea

ABSTRACT

Although the mealworm larva (Tenebrio molitor) is high protein source, aversion feature of the larva made it difficult
for consuming as a food. In this study, we established optimal powder manufacturing process for 7. molitor larva for
using as a novel food. For this purpose, it should be feed with the bran sterilized by water vapor for 3-5 days, starved
without water or food for 3 days, and then the larvae were sterilized before freeze-drying. The sterilized 7. molitor was
lyophilzed and grinded by a blender. A safety of the powder as a food was validated by evaluation of Raw 264.7 mac-
rophage cytotoxicity using MTS assay. As above results, we propose that optimal powder manufacturing process estab-
lished in this study can be used in industrial production of I. molitor as a novel food.
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Fig. 1. Cannibalism test of 7. molitor larvae in limited area (7 x 7 x 7 cm’) while fasting for 5 days

Table 1. Various sterilization conditions of feeding foods of 7. Molitor larvae

Sample No. Steam time (min) Dilution ratio Fungi Number Bacteria Number
1 - 10° 3% 10° 2x10°
2 5 10° ND" ND"
3 10 10° ND" ND"
4 20 107 NDV ND"
5 30 107 NDV ND"

UND : Not Detected
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Fig. 2. Gastro intestinal (GI) track images by dates after fasting for 5 days.

Table 2. Various sterilization conditions of powder of 7. molitor larvae

Sample No. Sterilization conditions Dilution ratio Fungi Number Bacteria Number
1 - 10° 4.6 %105 3.3 % 105
2 115°C, 0.9 kgf/em?, 5 min 10° ND" ND"
3 115°C, 0.9 kgf/em?, 10 min 10° ND" ND"
4 121°C, 1.3 kgflem®, 5 min 107 ND" ND"
5 121°C, 1.3 kgffem®, 10 min 10° ND" ND"

UND : Not Detected
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Fig. 3. Sensory evaluation of 7. molitor larvae (n = 20) T. molitor larvae feed sterilized bran and stop feeding for 5 days. Freeze-dried
powder made by high temperature and pressure (115°C, 0.9 kgf/cm?®, 5 min). (A) evaluation about brightness, (B) evaluation about odor,

(C) evaluation about preference(n = 20)
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DMSO (B), respectively.

*Values are mean + S.D.
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