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Effects of Storage Conditions on Shelf Stability of Freeze-dried Silkworm
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Abstract

Silkworms have been developed for food and medicinal purposes, and several silkworm products are commercially
available. However, there has been no research on their shelf stability. This study investigated the shelf stability of
freeze-dried silkworms during storage at various temperature and humidity conditions, using three lipid oxidation
indicators: peroxide, acid, and TBA value. The higher the temperature and relative humidity are, the more signifi-
cant the three lipid oxidation indicators increase. Among these indicators, the TBA and peroxide values show the
highest temperature dependence and humidity dependence, respectively. This study could contribute to the standard-
ization of the shelf life of products made from freeze-dried silkworms.
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Fig. 1. Appearance of freeze-dried silkworm (Dae-hwang
silkworm).
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Table 1. Proximate composition of the freeze-dried silkworm

Composition (g/100 g freeze dried silkworm)

Energy (kcal) 482

Moisture 9.8

Protein 50.85

Fat 26.53

Ash 2.81

Carbohydrate 10.06
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C =measurements at time at t
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k = rate constant
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Fig. 2. Changes in peroxide value of freeze dried silkworm at
various temperatures.
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Fig. 3. Changes in peroxide value of freeze dried silkworm at
various relative humidities.
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Fig. 4. Changes in acid value of freeze-dried silkworm at

various temperatures.
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Fig. 5. Changes in acid value of freeze-dried silkworm at
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Fig. 6. Changes in TBA values of freeze-dried silkworm at
various temperatures.
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Fig. 7. Changes in TBA values of freeze-dried silkworm at
various relative humidities.
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Fig. 8. Temperature dependences of the apparent reaction rate
constant for peroxide value, acid value and TBAvalue of freeze-
dried silkworm.

Table 2. Activation energies, average Q,, for three quality
factors of freeze-dried silkworm

Quality factors E, (cal/mol K) Average Q,,
Peroxide value 5997.72 1.386
Acid value 10619.1 1.784
TBA 15590.1 2.124
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Fig. 9. Water Activity dependences of the apparent reaction
rate constant for peroxide value, acid value and TBA of freeze-
dried silkworm.
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