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Studies on the Effects of various Levels of Protein in the Artificial Diet on
Nutritional Physiology of the Silkworm, Bombyx mori
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Suweon 170, Korea

SUMMARY

Larvae of the silkworm (Bombyx mori L.) were reared during the 5th instar on the four kinds
of artificial diets on the basis of the different amounts of soybean meal used as the protein source.

In this experiment it was shown that the various levels of protein in the diet affected not only
the growth and silk production bui the digestibility of the diet, haemolymph protein and uric
acid excretion.

The results obtained are summarized as follows;

1. By an increase of the level of protein in the diet the apparant digestibility was increased,
but the protein digestibility was comparatively decreased.

2. Larval body weight increment was not observed by the 3rd day of the 5th instar, but was
increased from the 4th day as the level of protein was increased in the diet.

3. After the 3rd day of the 5th instar, protein content in the hemolymph was increased steeply
by an increase of the protein content in the diet. However, the percentage of hemolymph protein
to the ingested protein was decreased from the 2nd day of the 5th instar and increased more or
less after the 4th day.

4. An increase of the uric acid excretion was observed as the content of protein in the diet
was increased but the pattern of the uric acid excretion was different between high and low-
protein diet.

However, the percentage of the uric acid excretion to the ingested protein and tc the hemolymph
protein were both decreased steeply after the 2nd day of the 5th instar.

5. It was also evident that the high-protein diet increased the cocoon productivity.

6. It showed that the feed efficiency for body weight increment and silk formation was high
by an increase of the level of protein in the diet, but the protein efficiency was not.
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Table 1. Composition of the Experimental Diets

— P als|c|n

Substance T
Mulberry leaf powder | 12.5 | 12.5[12.5 [ 12.5
Soybean meal, defatted 50 41.67) 33.33} 25
Sucrose 8.33 8.33 8.33 8.33
a-Cellulose o ' 8.3316.67 25
Corn flour 15.83 15.83) 15.83 15.83
Agar 6.67, 6.67] 6.67) 6.67
Ascorbic acid 25| 25| 25| 2.5
Citric acid 1.67, 1.67] 1.67] 1.67
Premix.* 2.5, 25| 25| 2.5
Total 100 [100 00 Jioo
Vitamin B mix.** Added|Added|Added|Added
Propionic acid 0. 8m1 0. 8ml {0. 8m! 0. 8ml

Water 250-225m1/100g dry diet

*g-Sitosterol 0.2g, Sorbic acid 0.2g, CaCO; lg,
K.HPO, 1g, FePO, 0.1g, MgSO. 0.2g, SiC:
0.2g, Chloramphenicol 0.1g

*+Biotin 1mg, Thiamine-Hcl 10mg, Riboflavin 10
mg, Pyridoxine-Hel 20mg, Nicotinic acid 100mg,
Ca-Pantothenic acid 150mg, Inositol 2g, Cholin-
cl 1g/kg dry dief

Table 2. Proximate Analysis of the Experimental
Diets (powder)

. Mois- lcrude | crude o T crude | crude
Diet ture )Proteml‘ Fat N.F.E Fiber | Ash

% % % % %

A 9. 2 26.13f 2.55] 49.65) 3.0 9. 47
B 8.81 22.00] 2. 15‘ 50.88 7.4 8.77
C 8.2 19.9 2.36 50.07] 11.9 8.28

D 7.91 16.691 1. 96' 49.72 15.8 7.93
*Analyzed by A.O.A.C method

419 @ANE ARPEAA e £ G BRI S
PR L Table 28} e},

4. Folo HES 2MATEMTo 24 SHEENS
Yy #E(B)NE £E 20004 3RE FNFE e
o 1-3@7tA & 20°C, 90% R.H., 4-5#f) = 25°C,
75% R.H. RETAA @FEIA e sl 18 1
@ ke KRS

5. BEES MES SHEEFNYE 8§ 24RRicht
LA MEksged, Kkl 2%E, WRE
4 WELES @mESD

6. WLAHKS 2RME EREHRY & ATE X
B A FUAEs Flsiged =% fAR
2 B+ AEAEE Kieldahlike 2 E@3td &
ARALEER S HHA



1.2

1.0

0.8

0.6

0.4

Optical density at 550 nm

0.2

0.0 " i
0 25 50 100 200 300 400

Asount of B. 5. A. (ug)

Fig. 1. Standard calibration curve for B.S.A
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Table 3. Utilization of the Experimental Diets.

Dry wt. of diet Dry wt. of diet Apparant Digestibility
Diet ingested (A Dry wt. of feces digested (B) (B/A)
- g 25 g , %
A 2.319:0. 055 1.416+0. 022 0.94010. 047 40.5+1.2
B 2.2944-0.114 1.50210. 069 0.831%0.045 36.2+0.3
C 2.834+0.118 1.932+0. 072 0.94410. 046 33.3+0.3
D 2.94310. 048 2.127+0. 043 0. 832£0. 005 28.3%+0.3
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Fig. 3. Ingestion, Digestion and Apparant Digestibility of the 5th instar larva (male only), reared

on Experimental Diets.
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Table 7. The Effect of various levels of Protein in
Experimental Diets on Uric Acid Excretion.
(mg/g dry feces)

o231 [ 2|38 4 | 5 6|7
A 14.6] 9.5 13.3] 14.5) 29.2] 22.0
B 15.6 12.3] 12.7] 12.7| 18.2] 15.3
c | 14.7) 8.8 9.9 9.0 13.5/13.5/13.2
D |12. 9.6 10.0 7.4! 9.2 9.1 9.1
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Fig. 8. Changes of Uric Acid Excretion in feces duri-
ng 5th instar, reared on Experimental Diets.
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Fig. 9. Changes of Uric Acid Excretion in relation
to the Ingested Protein during 5th instar,
reared on Experimental Diets.
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Table 8. The Effect of various levels of Protein in the Experimental Diets on Cocoon Quality.

T ——— Diet;

Item e A B C D
Mean wt. of a cocoon (g) 1.4140.04 1.35%0.11 1.46%0.10 1.2040. 04
Mean wt. of cocoon shell (cg) 26.3%0.2 24.8%1.8 25.54+1.2 20.61:0.8
Mean ratio of cocoon shell (%) 18.7+0.6 18.5+0.5 17.540.4 17.240.1

ANOVA (1) Cocoon wt.
factor d.f S.S M.S F
Total 11 0.196 —
Treatment 3 0.121 0.04 4. 44%
Error 8 0.075 0. 009
D B A C A__D* o
C__D*
ANOVA (1) Wt. of cocoon shell
factor d.f S.S M.S F
Total 11 6, 795 —
Treatment 3 5,725 1,908 14. 24**
Error 8 1,070 134
D B C A A___D** C__D*
- B - D *¥x
ANOVA (X) Ratio of cocoon shell
factor i df S.s M.S | F
Total 1 6.53 -
Treatment 3 4.99 1. 663 8. 64**
Error 8 1.54 ' 0.193
D C B A A__cC* A__D*
B__C* B___.D*
Table 9. Efficiency of Experimental Diets during 5th instar.
(1) Body weight increment efficiency
T .. . Body weight Dry wt. of diet N
Diet Initial body wt. | Final body wt. increment (A) ingested (B) Feed( gi/ﬁlgsency
g g B 34
A 0.735 3.772 3.037 2.319 1.31
B 0.748 3.670 2.922 2.294 1.27
C 0.701 3.762 3. 061 2.834 1.08
D 0.744 3.522 2.778 2.943 0.94




(2) Cocoon shell production efficiency

Cocoon shell production

Diet Cocoon shell weight (A) Dry wt. of diet ingested (B) efficiency (A/BX 100)
g g %
A 0.263 2.319 11.3
B 0.248 2.29% 10.8
C 0. 255 2.834 9.0
D 0. 206 2.943 7.0

Table 10. Protein Efficiency of the Diets during 5th
instar.

(1) Body weight increment efficiency

Diet ;.?c‘:'ii.e‘!;f"‘(‘}b prI:t%?xslte(dB) E‘g‘lﬂcﬁl}cy
mg mg
A 3,037 606 5.01
B 2,922 505 579
C 3,061 544 5.63
D 2,778 491 5.66
(2) Cocoon shell production efficiency
Weight of Tngested | Efficiency
Diet | cocoon shell | protein (B) | (A/Bx100)
(A) mg mg %
A 263 606 43.4
B 248 505 49.1
C 255 544 46.9
D 206 491 42.0
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