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Varietal Difference in Amylase Activity of Larval Digestive Fluid of the
Silkworm, Bombyx mori, reared on Artificial Diet
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SUMMARY

1. The varietal difference in amylase activity of the digestive fluid of the 5th instar larvae
reared on the artificial diet was investigated, using the parent commercial silkworm varieties of
Japanese strain.

The amylase activity was large different among silkworm varieties.

The activity was strong in Hansaeng-1, Jam 115 and Jam 117, medium in Hansaeng-3, Jam
113, Jam 119, and Jam 201, weak in Jam 107, Jam 121 and Gyeongchu.

The amylase of the digestive fluid of ten parent commercial silkworm varieties is possible—
(ae) type, compared with+-(+**) type of Daizd.

2. To investigate the effect of a-amylase pre-treatment of the artificial diet, larvaec were fed
with the diet treated by a-amylase during 4th-5th instar periods.

The blood sugar content and cocoon qualities were slightly higher in the experimental larvae
than those in the control, while showing the slight less body weight, amylase activity and dietary

efficient.
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Table 1. Composition of basal artificial diet
used for experiment 1

Table 2. Composition of basal artificial diet
used for experiment 2

Ingredient Dry diet (g)
Mulberry leaf powder 20.0
Soybean meal, defatted 40.0
Sucrose 5.0
Cellulose 10.0
Corn flour 20.0
Carrageenann 7.0
Ascorbic acid 2.0
Citric acid 3.0
Pre-mixture 3.0

(Total) (110.0)
Vitamin B mixture Added
Propionic acid 0. 8ml
Dist. water 2.50~2.75ml/g dry diet
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Dry diet(g)
Ingredient Diet forjDiet for
4th 5th
instar  |instar

Mulberry leaf powder 25. 0 25.0

Soybean oil, refined 1.5 3.0

Soybean meal, defatted 36.0 45.0

Cholesterol 0.2 0.2

Citric acid 4.0 4.0

Basal Ascorbic acid 2.0 2.0

Diet | Sorbic acid 0.2 0.2

Agar 7.5 5.0

Salt mixture 3.0 3.0

Glucose 8.0 10.0

Potato starch 7.5 15.0

Cellulose powder 20. 8§ —

Vitamin B mixture Added| Added

Antiseptic Added| Added

(Total) 116.7)| (112.4)

Dist. water 300ml| 220ml
Addition

(tﬁetbasal a-amylase 0.1mg/g dry diet

o 3 g
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Table 3. Growth of 5th instar larvae, expressed in term of body weight (g/larva)
) Female larva N - Male larva S
Slllfwc‘nm Days of 5th instar Days of 5th instar
varietlies I - . T
o * | 3 5 oo s s
Jam 107 1.00 2.48 3.81 0.91 2.31 3.75
Jam 113 0.84 1.98 3.46 0.79 1.91 3.25
Jam 115 0.75 2.00 3.46 0.68 1.93 3.00
Jam 117 0.92 2.36 3.75 0.85 2.29 3.37
Jam 119 0.78 2.07 3.55 0.70 1.89 2.83
Jam 121 0.84 2.02 3.25 0.77 1.79 2.79
Jam 201 0.84 1.77 3.08 0.76 1.69 2.75
Hansaeng-1 0.81 1.81 3.47 0.72 1.74 3.20
Hansaeng-3 0.81 1.68 2.94 0.71 1.50 2.70
Gyeongchu 0.84 1.62 2.76 0.80 1.50 2. 65
Daizd 0.34 1.00 1.58 0.28 0.82 1.29

In female larvae, the body weight of 1st, 3rd and 5th day were weighed 25, 25 and 10 larvae, respectively.

In male larvae, 12 larvae were used in each day.
*Immediately after 4th ecdysis.
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Table 4. Varietal difference in body weight
gain of 5th instar famale larvae
during 1st-5th day periods

(g/larva)
Initial body weight . .
Sllkmorm e ) cedy [Py gt sein

Jam 107 1.00 2.81
Jam 113 0.84 2.62
Jam 115 0.75 2.71
Jam 117 0.92 2.83
Jam 119 Q.78 2.77
Jam 121 0.84 2.41
Jam 201 0.84 2.24
Hansaeng-1 0.81 2.66
Hansaeng-3 0.81 2.13
Gyeongchu 0.80 1.92
Daizd 0.34 1.24

For details, see Table 3.

Table 5. Cocoon qualities

Female Cocoon Male Cocoon
lek.w o.rm Cocoon Weight of Percent of Cocoon Weight of Percent fo
Varieties weight cocoon cocoon weight cocoon cocoon
(%) shell (cg) shell (%) (%) shell (cg) shell (%)
Jam 107 1.63 33.5 20.5 1.43 33.0 23.0
Jam 113 1.70 33.5 19.7 1.41 32.5 23.0
Jam 115 1.76 35.5 20.1 1.35 32.0 23.7
Jam 117 1.84 35.5 19.2 1.42 32.5 22.8
Jam 119 1.67 37.0 22.1 1.29 33.0 25.5
Jam 121 1.67 31.5 18.8 1.29 31.0 24.0
Jam 201 1.82 36.0 19.7 1.36 31.0 22.7
Hansaeng-1 1.73 31.0 17.9 1.27 27.5 21.6
Hansaeng-3 1.78 30.5 17.1 1.26 27.0 21.4
Gyeongchu 1.86 34.5 18.5 1.37 30.0 21.8
Daizo* 0.94 13.3 | 14.1 1.70 12.3 17.5
In each experiment, 10 cocoons were used.
*15 cocoons were used, respectively.
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Table 6. Varietal difference in blood sugar con-
tent of 5th instar female larvae

Silkworm \ Blood sugar in 5-day old of 5th

varieties { instar female larvae
Jam 107 5.6
Jam 113 5.4
Jam 115 5.2
Jam 117 5.2
Jam 119 5.2
Jam 121 5.2
Jam 201 5.1
Hansaeng-1 4.6
Hansaeng-3 5.2
Gyeongchu 4.0
Daizd 6.0

Blood sugar is expressed as mg blood sugar 7;;
m! haemolymph.
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Table 7. Varietal diflerence in amylase activity
of digestive fluid of 5th instar female

larvae
Amylase activity
Sllkwo'rm Days of 5th instar
Varieties _— o
ki g**

Jam 107 20.8 22.1
Jam 113 20.0 23.3
Jam 115 20.0 24.6
Jam 117 22.4 25.3
Jam 119 18.4 23.0
Jam 121 27.2 21.9
Jam 201 21.6 23.0
Hansaeng-1 30.8 28.0
Hansaeng-3 20.0 23.7
Gyeongchu 17.2 21.5
Daizd —* 57.6

Amylase activity is expressed as blue value

37°C 25')
DB(mg st

¥ Data not given

** Significant defference at the 1% level.
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Fig. 1. Varietal difference in amylase activity of digestive fluid of 5-day old of 5th inster female
larvae. Amylase activity is expressed as activity index.

* Hirata (1974)
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Table 8. Growth, blood sugar, amylase activity and dietary effieient in female larvae fed artificial
diet by the pre-treatment of 0.1% a-amylase during 4th~5th instar periods.

) : A ivi Dietary efficient
Silkworm Body weight (/larve) Blood sugar ofm;ilgaes:tiicenf:lg (g/larva)
. . in 5-d 1d - Dry diet inge-
Variety Diets used Days of 5th instar in 5 a.y old day old of Pry diet % 02 106g
1 5 3 4 5 of 5th mstar5 b ingested of body
[ R th instar weight gain
gi‘:tmg’clf)fl‘gfge 0.85 1.85 3.54 3.54 4.15 5.4 16.0 1.382 51.3
Jam 119 0.1% a—amy-
lase diet 0.84 1.73 3.42 3.42 4.01 7.2 12.0 1.542 59.7
gamylaserfree | .73 1.48 3.20 3.20 3.56 5.2 22.0 ~ ~
Hansaeng-1 0.1%  a-amy-
L%t 0.73 1.38 2.80 2.80 3.25 6.5 20.4 ~ —
In Jam 119, 16 female larvae were used, respectively.
In Hansaeng-1, 8 female laravae were used, respecctively.
Blood sugar is expressed as mg blood sugar per ml haemolymph.
©, '
Amylase activity is expressed as blue (DB f’ggc zgt).
Dietary efficient is expressed as dry dict ingcsted for 100g of body weight gain during 1-4 day of 5th ins-

tar periods.

The rearing of newly hatched larvae was begun on 27 August of 1982.



Table 9. Cocoon qualities in female larvac fed artificial diet with pre-treatment of 0.1% a-amylase

during 5th instar periods

Percentagc of cocoon shell

Diets usnd ‘ Cocoon welght(g) ‘ Welght of cocoon shell (cg) (%)
a-amylase-free diet (control) ‘ 1 95 25 ; 14 9
0.1% a- amylase diet f 2 05 32 \\ 15.6

Sllkworm variety used Jam 113 x Jam 114.
In each experiment, 25 female cocoons were used.

The cocoon qualities were investigated on 23 september of 1082.

Table 10. Growth and cocoon qualities in female larvae fed artificial diet by the pre-treatment of

0.1% a-amylase during 5th instar period

Body welght(g/lava) Cocoon weight weight of cocoon Percentage of cocoon
Diets used Days of 5th inster
(274
1 3 5 7 shell (cg) shell (%)
a-amylase-free diet
(control) 1 0.75 2.13 3.36 3.78 i 1.95 27.9 ( 14.3
0.1% a-amylase diet | 0.75 1.9 3.34 3.83 | 2.04 286 | 14.0

Silkworm variety used Jam 113X Jam 114.
In each experiment, 50 female [arvae were used.

The cocoon qualities were investigated on 1 November of 1982.
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