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Abstract

Eighty eight percent of succinylation at e-amino group of lysine was obtained
from silkworm larvae protein concentrate and it resulted in increased bulk density
and fat absorption, improved flavor and color, increased solubility over fivefold.
Both emulsifying activity and emulsion stability of the succinylated protein were
improved by 30% and emulsifying capacity was enhanced by 40%.

Foaming capacity of the succinylated protein concentrate was improved by 30%
and foaming stability improved fivefold. The viscosity of succinylated silkworm
larvae protein concentrate was increased at all concentrations and reached the

highest at 4~5% of concentations. larvae

Acetylation of silkworm protein
concentrate caused negligible change in the functional properties studied.
Therefore, high emulsification properties of silkworm larvae protein concentrate

would be a good protein source for the emulsified foods.
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Fig. 1. Major changes on protein molecules by acetic anhydride and suceinic anhydride.
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Table 1. Extent of acylation as a function of the
acylating agent-silkworm larvae protein
concentrate ratio.

Succinic anhydride: Extent of succinylation

protein, g/g %
1:2 61
80
2.5:2 88

Acetic anhydride: Extent of acetylation
protein, ml/g %
1:2 46
2:2 70
3:2 82
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Fig. 2. Effect of pH on the nitrogen solubility of unmodified and modified silkworm larvae protein

concentrates.



Vol. 3, No. 2 (1987)

ohAlRlZhe} A H Huls RIBERES Bk 5

Table 2. Some functional properties of unmodified and modified silkworm larvae protein concetrates

Properties
products N
Bulk density Water absorption Fat absorption
g/ml ml H,0/g ml oil/g
Protein concentrate 0.559* 3.11* 2.86%
Acetylated protein concentrate 0.5622 3. 45" 3.35Y
Succinylated protein concentrate 0.698° 4.19? 4.87

Means within a column followed by the same letter are not significantly different at the (.01 level of

probability.
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Table 3. Emulsifying properties of unmodified and modified silkworm larve protein concentrates

Emulsification properties

- Products
Activity Stability Capacity
- (%) (%) (ml oil/g)
Protein concentrate 62.82 65.8" 307
Acetylated protein concentrate 67.5% 68.8» 324¥
Succinylated protein concentrate " gg.3b 85.2¢p 4207

_ Means within a column followed by the same letter are not significantly different at the (.01 level of
probability.
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Table 4. Foaming capacity of unmodified and modified silkworm larvae protein concentrates?

V¥t. Vol. Vol. Specific vol. (ml) at room temp. after
after after incerease Vol. time (hr)
Products whipping whipping

() (ml) (%96) (ml/g) 0.5 1.0 1.5 2.0 2.5 3.0 8.0 36.0
Egg albumin 96.68 142 422 1.47 140 135 130 125 125 120 115 105
Protein concentrate 96.54 154 54? 1.60 120 115 105 100 100 100 100 100
Acetylated protein 96.62 160 602 1.66 130 125 120 115 110 105 100 100
concentrate
Succinylated 98.34 185 85p 1.88 155 140 125 120 115 110 105 100

protein concentrate

1 The properties were determined on 2% (w/v) aqueoussuspension.
Mean within a column followed by the same letter are not significantly different at the 0.05 level

of probability.
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Table 5. Viscesity of unmodified and modified silkworm larvae protein concentrates.

Apparent viscosity (cps)?

Products Concentrations, % (w/v)
1 2 3 4 5 7 10
Protein concentrate 1.60 2.58 4.10 6.34 11.80 24.48 24.83
Acetylated protein concentrate 1.72 3.66 - 4.90 8.82 20.32 28.14 30.04
Succinylated protein concentrate 2.18 4.39 6.34 12.94 27.62 31.10 32.98

aViscosity was determined by Brookfield viscometer at 20°C,
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