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Abstract

This study was designed to determine amino acid composition of silkworm larvae protein and to
evaluate its nutritional value by rat experiment.

Diets were divided into 5 groups; casein (Dy), soybean protein (D,), soybean protein--209% silk-
worm larvae (D), soybean protein+40% silkworm larvae protein (D,), and silkworm larvae protein
(Ds).

The growth rate, protein efficiency ratio, weight of organs, hematology, and the content of total
serum protein and albumin were studied.

The amino acid composition of silkworm larvae protein was comparable to the FAQO provisional
scoring pattern. The protein was especially high in the amount of lysine and methionine indicating
that it could be a good supplemental effect for cereals and beans.

Growth rate and protein efficiency ratio of silkworm larvae protein were better than soybean pro-
tein and these were increased by the addition of silkworm larvae protein.

The weight of liver and spleen from silkworm larvae protein group were also higher than soybean
protein group and RBC, WBC, Hct and Hb content of 5 groups tested were within the normal
ranges.

The contents of total serum protein and albumin from soybean protein group were increased by
addition of silkworm larvae protein.

From the results obtained, it could be stated that the quality of soybean protein might be improved

by silkworm larvae protein.
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Table 1. Composition of experimental diets
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— Diets casein soy flour soy flour+20% soy flour440% silkworm
silkworm larvae silkworm larvae lavae

W (Do) D) (Dy) (Do (Do)
Casein 20.0 —_ —_ — —
Soy flour — 58.0 46.4 34.8 —
Silkworm larvae — — 8.0 16.0 40.0
Mineral mixture 4.0 4.0 4.0 4.0 4.0
Vitamin mixture 1.0 1.0 1.0 1.0 1.0
Soybean oil 10.0 10.0 10.0 10.0 10.0
Sucrose 3.0 3.0 3.0 3.0 3.0
Cellulose 5.0 3.3 3.6 4.0 5.0
Corn starch 57.0 20.7 24.0 27.2 37.0
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Table 2. Amino acid composition of silkworm

larvae Protein (g/16g N>
amino acids Silkworm larvae g:%\cr)isional
protein Scoring
pattern
EAA
lysine 7.4 5.4
threonine 4.6 4.0
valine 5.7 5.0
methionine 2.8 1.9
isoleucine 4.0 4.0
phenylalanine 5.8 6.1
+tyrosine 6.4
leucine 7.9
total 44.6
NEAA
histidine 2.6
arginine 5.7
aspartic acid 13.9
serine 4.6
glutamic acid 11.8
proline 4.1
glycine 4.3
alanine 5.0
total 52.0
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Fig.1. Changes of body weight during the
experimental periods.

Table 3. Net weight gain of rats during ex-
perimental periods?

(®
Diet groups Weight gain
D, 127.7+14.2
D, 73.04:18.7
D; 113.4+15.8
D, 145.6+16.0
Ds 160.8+18.5

a: Values are mean-s.d.

R E(PER)S e #E(Table 4) A4~
EZHEY PER& 3.530.84 casein BEHHEEY =
%ok KEERERC 407l BEES #74%] B
ol wel PERo] 1.976]4] 2.85¢} 3.252 7zt #

Table 5. Weight of liver, spleen and kidney?
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Table 4. Protein efficiency ratio of the diets®

Diet groups PER
D, 2.63+0.17
D, 1.97+0.19
Ds 2.85+0.25
D, 3.25+0.19
Ds 3.53+0.17

a: Values are meanzs.d.
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Liver (g) Spleen (g) Kidney @
Diet groups Total Per 100g Total Per 100g Total Per 100g
body wt body wt body wt
Dy 7.45° 3.30 0.527 0.23 1.71*% 0.74
D, 6.28 3.17 0.32¢ 0.19 1. 46*% 0.85
D, 7.50° 3.25 0.378 0.20 1.76*% 0.86
D, 7.70° 3.32 0.41¢ 0.21 1. 86% 0.67
1): Means followed by the same letter are not significantly different at 0.01 level.
Table 6. Hematology of rats fed different diets)
. RBC WBC Hb Hect
Diet groups (x10¢/mm?) ( /mm?) (g/dD) (%)
D, 512¢ 6, 9808 12.0% 43.6¢
D, 4842 7,6208 12. 5% 44,99
Ds 536° 7,0608 12.7* 45. 8¢
D, 5499 7,0608 12. 8% 46. 49
Ds 550 10, 0002 12. 9% 46. 8¢

1): Means followed by the same letter are not significantly different at 0.01 level.
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Table 7. Total serum protein and albumin

content?)
(g/dD
Diet gorups Total serum Albumin
protein
Dy 5.80° 3.087
D, 5.44% 2.60¢
D; 5.50% 2. 744
D, 5. 629% 2. 88
Ds 5.78¢° 3.067

1): Means followed by the same letter are not
significantly different at 0.01 level.
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