Seri. J. of Korea Vol. 16(2), 1974

ATfREIS BRE U Rokitl k%0 KES
EAEEL Amylase 0 O|X]= BE

e ® %
A &R R

Effects of Level of Dietary Protein or Carbohydrate on the Economic

Characters and Amylase Activity of the Silkworm, Bombyz mori

Jae Yu Moon
College of Agriculture, Seoul National University

Summary

A series of experiment was conducted to investigate the effects of the level of dietary
protein (soybean meal) and carbohydrate (sucrose) on the growth rate, feed efficiency,
nutrients digestibility and amylase activity of larvae at 5th instar.

The results obtained from the experimentation are summarized as follows:

(1) It was found that the body weight gain, cocoon quality and feed efficiency of the 5th
instar larvae were significantly affected by the level of protein and carbobydrate in the
artificial diet. Present data revealed that the proper level of dietary protein and carbo-
hydrate would be the most important factor for the optimum growth of larvae.

(2) In the amount of diet comsumption, the group of larvae gained more body weight
consumed more diet than the group gained less amount of body weight.

(8) Digestibility of nutrients was improved as the level of protein in the diet increased,
although the level of dietary carbohydrate did not exert any positive results.

(4) It was observed that the amylase activity in digestive juice was stimulated by the incr-
easement of dietary carbohydrate. However, no correlation between the level of dietary
protein and carbohydrate was detected in the amylase activity.

(5) Analytical data indicated that the amount of protein or carbohydrate excreted through
feces and urine was proportional to the content of protein or carbohydrate in artificial
diet. The group of larvae consumed the diet contained high protein excreted more pro-
tein and less nitrogen free extract than did the group received low protein diet. Like-
wise, the group of larvae fed high dietary carbohydrate excreted more nitrogen free
extract and less protein through excreta than the group consumed low carbohydrate
diet group.

(6) Although the amylase activity of the larvae received the artificial diet was higher than
the larvae received natural diet (mulberry leaf), the rate of body weight gain and the
quality of cocoon produced from the natural diet group was better than the artificial
diet group. It is, thus, concluded that feeding the larvae by the artificial diet may

not be recommendable.



(7) It was determined that the best level of protein (soybean meal) and carbohydrate (suc-
rose) in artificial diet was found to be 40§ and 0F, respectively when it was fed to

the 5th instar larvae.

(8) 1t may be concluded from the results obtained that the artificial diet that could stim-

ulate the activity of amylase may not be recommendable for the practical larvae feed-
ing purpose due simply to the poor economic return from this diet than natural diet.
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Table 1. Composition of artificial diet containing different level of protein(g)
Bof m & | BN A | @B ﬁ]HC[ﬁ‘ﬂﬂD]‘ﬂﬂE!ﬁﬂHF
Muberry leaf powder® 50.0 50.0 50.0 50.0 50.0 5.00
Soybean meal, defatted® 0.0 10.0 20.0 30.0 40.0 50.0
Sucrose 0.0 0.0 0.0 0.0 0.0 0.0
Ascorbic acid 2.0 2.0 2.0 2.0 2.0 2.0
Cellulose powder 8.0 8.0 8.0 8.0 8.0 8.0
Potato starch 20.0 20.0 20.0 20.0 20.0 20.0
Powdered agar 12.0 12.0 12.0 12.0 12.0 12.0
Citric acid 0.5 0.5 0.5 0.5 0.5 0.5
Potasium phosphate 1.0 1.0 1.0 1.0 1.0 1.0
Vitamin B mixture® 0.1 0.1 0.1 0.1 0.1 0.1
Antiseptic® 0.1 0.1 0.1 0.1 0.1 0.1
Antibiotic® 0.02 0.02 0.02 0.02 0.02 0.02
Dis. water (per g dry diet)ml 2.7 2.7 2.7 2.7 2.7 2.7

(1) MEAE 23.5%9 RARES BEHFS 4sge

(2) BEAE 49.4%9 BAREY REHEE AL

(3) biotin 20mg, pantothenic acid 750mg, choline chloride 7, 500mg, folic acid 10mg, inositol 10,000
mg, nicotinic acid 500mg, pyridoxine 150mg, riboflavin 100mg, thiamin 100mg per 500m/ dist. water

(4) propionic acid 0.1ml per g dry diet

(5) spiramycine solution KYOWA 50 (spiramycine 50 mg per ml) 0.01ml per g dry diet

Table 2. Composition of artificial diet containing di
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O R & R G (EEH SRR T 4. a‘rtﬁﬂﬂ
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Ascorbic acid 2,00 2.00 2.0 KEZHE ALder AEH SRS I9dn 4 A=E
Cellulose powder 8.0 8.0 8.0 Chikt e ¥ o = 3l AFE: Og, Bitkl:=10g, Dkt
Potato starch 20.0, 20.0[ 20.0 i 30g, Efffl: 40z, FEkle 50g9 KEHME B9
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Table 3. Effects of the level of dietary soybean meal and sucrose on the growth rate, feed efficiency,

nutrients digestibility and amylase activity of larvae at 5th instar

Investigated items

Amount of soybean meal (g)

Amount of sucrose (g)

Body weight gain
(g per larva)

Cocoon weight
(g per cocoon)

Weight of cocoon layer
(cg per cocoon)

Rate of cocoon layer (%)

Amount of dry diet ingested
for 100g of hody weight
gain(g per larva)

Amount of dry diet ingeted
for production of 10g of co-
coon weight (g per larva)

Amount of dry diet ingested!
for production of 10g of co-
coon layer weight (g per
larva)

Amount of dry diet ingested
(g per larva)

Amount of dry diet digested
(g per larva)

Digestibility (%)
Water in dry feces (%)

Crude protein in dry feces
%

Crude fat in dry feces (%)
Crude fiber in dry feces(%)

Crude ash in dry feces(%)

Nitrogen free extract indry
feces (%)

Amylase activity of diges-
tive juice (Blue value)

e e et e e e e e e e e e e e e e

VPNV RHNGHORHNOHNRHNRHRHNDIOIH 40 00 400 4004 &+

——

[0z

0 | 10 [y 30 | 40 | so | 10 | 20 | 30
217 263 302 3.4 347 320 275 28] 252
199 2.68 270 266 271 253 23] 217 L8
o.94 1.1 1.3 150 1.6z 1.53 129 123 110
075 109 114 Lzl 135 122 1o 1ogl 0.8
0 18 22 oz 26 2 16l 13l 11
1 20 22 25 28 25 19 16 10
1.6 153 164 167 161 157 122 106 100
4.7 183 103 207 207 208 17.6 148 114
110,714 97,574 86,715 78,715| 75,994 71,688 78,807 68,548 62,948
100,779 96612 90,730 90,256 90,487 87,885 4,185 78,959 72,951
22,829 21,747 19,543 18,052 16,278 15,181 18,021 15,660 14,420
26,740 23,754 21,489 19,841 18,164 1,225 20,133 15,865 15,261
214,590] 142,567 119,036] 108, 312 101,423 66, 79| 145,300] 148, 169) 144, 20
182, 31| 129,460 111,350 96,032 87,579 88, 940| 115,500] 107,088 132,770
2.4459 2.5662| 2.6188) 2.7078) 2.6370] 2.3227| 2.3248 1.9262| 1.5863
2.0055 2.5802 2.4497 2.4008 2.4522 2.2235 2.1045| 1.7134| 1.3277
0.3546 0.5825 0.6514) 0.6866 0.8476] 0.7134 0.7425( 0.6004] 0.5963
0.5702 0.5945| 0.6219 0.6616 0.7451 0.6925 0.6772 0.4358 0.4814
6.5 227 249 254 321 307 319 3.7 a6
18.5 23.00 2.4 276 0.4 312 309 2.4 363
7100 846 806 828 816 794 7.09 7.8 812
s42 80 802 7.5 7.7 7.0f 7.9 838 952
6.90 882 1077 12.31] 14.35 15.26 9.65 .94 876
7.00 889 1109 1204 14.93 16.0f 9.90 887 8.98
0.58 0.6 o0.8) 091 135 0069 0.9 0.5 0.4
0.18 0.2 o048 054 055 024 038 0.35 0.53
.77 1520 15.00 14.80 13.900 13.80 14.37 13.53 12.89
14.89 15.21 14.68 14.66 14.94 13.85 14.27 13.84 13.08
6.35 6.8 728 718 712 7.211 6.84 6.38 5.8
676 7.44 7.63 7.3 740 7.49 713 673 5.0
62.30 60.01 58.05 56.49 55.07 55.10 60.23 62.76 63.91
62.75 60.12 ©58.10| 56.64 54.47 54.79 60.71 62.52 63.06
o8 91 520 52 54 88 7.9 66 65

(4.4)**

1.2 10.47.66.0) 65 65 96 @8 @6 @5

* Data observed on 2nd of October
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Table 4. Effect of amount of soybean meal on the change of hody weight during the 5th instar (g per larva)

) Age in days
Amount of soybean meal
oo | 2| s | af 5| 6] 7| 8| o
0 { 3 0. 69 0.94 1.27] 1.63 2.01 2.23 2.64 2.8 3.01
3 0. 60, 0.86 1.11 1.43 1.78 2. 05 2.38 2.59 2.66
10 { ? 0.68 0. 96 1. 36 1.70 2.24 2.71 2.97 3.3l 3.62
3 0. 60 0. 86 1.21 1. 67 2.05 2.46 3. 05) 3.82] 2,98%*
20 { k=l 0.69 0. 99 1.40 1. 80 2.34 2.93 3.37 3.7 3.76
8 0.60 0. 88 1. 26 1. 62 2.15 2.69 3.10 3.30] 3.18%*
30 { 2 0.72 1. 00, 1.51 2.04 2. 54 3. 16 3.59 4.16] 3.94%*
& 0. 59 0.89 1.29 1. 64 2.12 2.62 2.96 3.25 2.98%*
40 { 2 0.70 1. 00 1.40 1. 85 2.49 3.17 3.62 4.17] 3.95%*
) 0.58 0.87 1.25 1.73 2.28 2.76 3.11 3.29] 3.08%*
50 { L 0. 60 0.94 1.32 2.02 2. 56| 3.14 3.62 3.92| 3.56%*F
B (. 58| 0. 86 1.23 1.76 2.17 2.61 2.96 3.11) 2.64%

* Immediately after 4th molting
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**Matured larvae

el fpistel AR Mg WRES WRE K
THEES ®nd RS A (Fig. 3F2).

ojsho] fRET BEREE

FEE &+ A=

e
o

#WH R

(e ()
4.0 1.75-
3.5t 1.59
= ! s
< 3.0 + 1.35}
o c)
® g
g 251 C L
8
g ’ 3
@ 2.0r o ©g.95f
1.5F 0.75~ o
A L
T _— i e En i — T 1 1 1 A L A
0 0 20 30 40 50(g) 0 10 20 30 40 50(g)
Amount of soybean meal Amount of soybean meal
Fig. 2. Correlation between cocoon weight and am-

Fig. 1. Correlation between body weight gain and
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2 : y=0.0235x+2. 4028
r=0.87%, sbyx=0.013
& : y=0.0078z+2. 3485
r=0.53, sbyx=0.007
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r=0.84%, sbyx=0.0054
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Fig.8. Correlation between nitrogen free extract
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& 1 y=—0.5964x-+99. 8395
r=0.98%*%, sbyz=0.3
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Fig. 11. Correlation between amount of dry diet ing-
ested for production of 10g of cocoon weight
and amount of soybean meal.
2 : y=—0.1603z+22. 948
r=—0.99%*, sbyz=0.08
5 y=—0.1742x+25. 7254
r=—0.97*%, sbyx=0.09

2 mA % Fig. 10, Fig. 11 ¥ Fig. 129} 2th
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Fig. 13. Correlation between body weight gain and
amount of sucrose.
{1 y=—0.0164x+3.071
r=—0.96%, sbyx=0.012
St y=—0.0282+2,675
r=—0.96%*, shyx=0.006
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Table 5. Effect of amount of sucrose on the change of hody weight during the 5th instar (g per larva)

Age in days
Amount of sucrose - 2 ; : - - ; .
0 .
0 ( = 0.600 0.88 1.26] 162 215 269 310 3.30 3. 18
5 0.69) 0.99 1.40 1.80, 2.834) 2.93 3.37 3.71 3.70%*
10 { ? 0.58| 0.85] 1.22] 1.74 2.18) 2.55 2.82  2.91} 2.69%*
£ 0.68) 0.95 1.36 -1.99| 2.48] 2.97 3.35|  3.63 3.63%*
20 { ? 0.58| o0.81] 1.15] 1.63 2.04f 2.35 2.63 2.75 2.75%*
3 0.68 0.7 1.38 1.95] 2,47 3.04 3.32 3.49 341
30 { ? 0.52 0.75] 1.03| 1.38] 1.6 2.01] 2.25 2.34 2.20%*
] 0.68 0.93 1.29 1.77 2.18 2.61 3.02 3.20| 3.29

* Immediately after 4th molting

*#* Matured larvae
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Table 6. Growth rate, feed effiency, nutrients dige-
stibility and amylase activity in the silk-
worm fed on the mulberry leaves

Mulberry leaves*
Investigated items

2 S
Body weight gain (g per larva) 2.72 4.21
Cocoon weight (g per cocoon) 1. 65 1.28
Weight of cocoon layer (cg per 29 26
cocoon)
Rate of cocoon layer(%) 17.6 20.3

Amount of dry diet ingested  for | 89.261] 107.963

100g of body weight gain
g per larva)

Amount of dry diet ingested for | 14.715 18.050
production of 10g of cocoon
weight(g per larva)

Amount of dry diet ingested for 83.721| 88.682

production of 10g of cocoon layer

weight (g per larva)

2.3104

Amount of dry diet ingested 2. 4279

(g per larva)

Amount of dry diet digested
(g per larva)

Digestibility (%) 25.1 32.3

0.6088 0.7462

Water in dry feces(%) 10. 04 9.52
Crude protein in dry feces (%) 13.57 14.57
Crude fat in dry feces(%) 1,77 1.55
Crude fiber in dry feces(%) 13.371 13.83

Crude ash in dry feces(%) 8.84 8.57
Nitrogen free extract in dry feces(2)| 54.41) 51.96

Amylase activity of digestive 0.5%% 7, 9%%

juice(Blue value)

* Content of crude protein : 21.6%
** Data observed on 2nd october
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