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Abstract

This study was designed to determine the amino acid composition and to inve-
stigate microstructure by scanning electron micrographs of silkworm larvae protein
and modified silkworm larvae protein concentrate.

The results were as follows:

1. The protein contents of soybean and silkworm larvae protein concentrate
were 70.3% and 84.1%, respectively.

2. In general, the essential amino acid content of silkworm larvae protein con-
centrate were higher than soybean protein concentrate as well as FAO provisional
scoring pattern. Silkworm larvae protein concentrate was especially high in lysine
and methionine indicating that it could be a good supplemental source for cereals
and beans. Succinylation and acetylation resulted in no difference in most amino
acid content.

3. The scanning electron microscopic observations revealed that silkworm larvae
protein concentrate had smooth surface topography while defatted silkworm larvae
flour showed different shapes and sizes with relatively rough surfaces. Acylated
silkworm larvae protein concentrate exhibited less cellularity and denser than
protein concentrate. However, succinylated silkworm larvae protein concentrate
showed especially good texture indicating that it could increase the the functional

properties of silkworm larvae protein concentrate. ,
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Fig. 1. Schematic diagram for the preparation of protein concentrate.
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Table 1, Instrument and operation conditions for
amino acid analysis

LKB(Model 4150 Alpha)

Cation exchange resin(6x240 mm)

Instrument

Column

Mobile phase  Gradient elution

Buffer 1;0.2N sodium citrate(pH
3.0)

Buffer [;0.2N sodium citrate(pH
4.25)

Buffer 1[;0.2N sodium citrate(pH
10.0) '

0.4N sodium hydroxide

Buffer solution, 40 ml/hr.

Ninhydrin solution, 25ml/hr.

Strip chart recorder, 0.2 mm/min.

40 gl

Flow rate

Chart speed

Injection
volume

Optical density Amino acid 570 nm(0~1)
Amino acid 440 nm (0~ l).
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Table 2, General composition of soybean and silkworm larvae products (%)

Products Moisture Crude protein Crude fat Ash
Soybean

flour 6. 02 50.40 1.68 5.9

concentrate 4 75 70.30 0.63 4.51
Silkworm larvae

flour 4.98 58.90 1.97 7.64

concentrate 3.21 84.10 0.48 5.13

Table 3. Essential amino acid composition of soybean protein concentrate and unmodified and modified
silkworm larvae protein concentrate

(g/100 g)
EAA SBC SLC ASLC SSLC FAO
Lys 5.16 7.13 6.42 6.23 5.40
Thr 5.04 4.74 4.42 4.37 4,00
Val 3.44 5.26 5.21 5.13 5.00
Met 1.03 4.21 4.18 4.01 1.90
lle 3.75 4,12 4.11 4.04 4,00
Tyr 2.36 5.58 5.48 5.43 —
Phe 3.75 6.33 6.27 6.18
Leu 8.40 7.98 7.67 7.76 7.00
Try 1.30 2,35 2.25 2.10 1. 00
Total 34.23 45.85 46. 01 45.25 34. 40
Symbols

SBC; Soybean protein concentrate

SLC; Silkworm larvae protein concentrate

ASLC; Acetylated silkworm larvae protein concentrate
SSLC; Succinylated silkworm larvae protein concentrate

Table 4. Non essential amino acid composition of soybean protein concentrate and unmedified and
modified silkworm larvae protein concentrate

(g/100 g)
NEAA SBC SLC ' ASLC SSLC
Cys 0.57 0.39 - —
His 4.19 2.98 2.87 2.79
Arg 4.77 3.97 3.88 3.87
Asp 14.11 T 13.93 13.30 13.11
Ser 6.56 5,05 4.75 4.63
Glu 17.81 11.10 11.08 0.182
Pro 5.75 5.73 5.62 5.31
Gly 6.65 4.61 4.48 4.39
Ala 4.95 6. 13 6.02 6. 00

Total 65. 40 53.89 52.01 50.92
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Fig. 2. Scanning electron micrographs of defatted soybean flour(A) and protein concentrate(B).

A-1 A-2 B-1 B-2
Fig. 3. Scanning electrommicrographs of defatted silkworm larvae flour and protein concentrate.

A-1: Defatted flour « (130X)

A-2: Inset of A-1 shows a high magnification (1,300%)
B-1: Concentrate (130X)

B-~2: Inset of B-1 shows a high magnification (1,300X)

A-2 B-1 B-2
Fig. 4. Scanning electron micrographs of acylated protein concentrates.
A-1: Acetylated protein concentrate (130%)
A-2: Inset of A~1 shows a high magnification (1,300X)
B-1: Succinylated protein concentrate (130X)
B-2: Inset of B-1 shows a high magnification (1,300X)
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