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ABSTRACT

In an attempt to achieve a better diet for rearing
larvae of the silkworm Bombyx mori and increase its
productivity, different antiseptics were added to a
recommended basic semi — artificial diet to prevent
contamination with yeasts and molds. The tested
antiseptics were potassium sorbate, propionic acid and
delvocid. The results indicated that all these materials were
effective in extending the shelf life of the diet as well as
improving the rate of growth and productivity of silkworm
B. mori. The maximum improvement in all tested criteria
was occurred with supplementing delvocid to the diet, in
comparison to the other tested materials.

INTRODUCTION

The ingredients of artificial diet are studied mainly
according to feeding habits and the demand for the
growth and development and cocoon quality and
quantity of silkworm Bombyx mori L. (lto, 1981).
Rearing of the silkworm on artificial diet, not
aseptically, had been widely carried out in certain
countries both on a small and a large scale. So, supply of
the diet every two or three days is sufficient to support
normal growth, since decomposition of the diet can be
prevented to some extent with the aid of antiseptics
and/or antibiotics (Cai and Li, 1980). Molds as well as
_yeasts are the most important cause of artificial diet
spoilage.

In his continuous studies on the development of
artificial diet and its application in sericulture, Ito
(1981) found that sodium dihydroacetic acid was
considered as antiseptics in low concentrations.
Brummer and Stephan (1980) used sorbic acid and
sodium, potassium and calcium sorbate as mold
inhibitors in the dough of bread.

Accordingly, the present work was carried out to
demonstrate the effect of certain antiseptics on
extending the shelf life of the artificial diet as well as
their effects on the growth and productivity of the
silkworm B. mori.

MATERIALS AND METHODS

Silkworm races:

The Chinese F1 hybrid 9F7X of mulberry silkworm
Bombyx mori L. was used during the present study. The
larvae were reared under the laboratory hygrothermic
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conditions of 26.5 = 1.2 °c and 77.0 £ 2% R.H. and
provided with suitable amount of clean fresh mulberry
leaves until the fourth moulting. Only the fifth larval
instar was used in the experiment.

Basie ingredients of artificial diet:

As shown in Table, | the semi — artificial diet used
was as that which previously described by Fukuda
(1963) and 1to and Inokuchi (1992).

Antiseptics used:

The used substances as antiseptics in this study and
their concentrations were chosen on the basis of
previous nutritional studies of silkworms as detailed in
the available literature in which are represented in four
substances as follows:

1- Sodium Dihydroacetic acid (0.54g.): was used as
a control treatment (Table, 1).

2- Propionic acid 0.2% (0.15 ml): Bertleff er al
(2007) reported that propionic acid inhibits the
growth of mold and some bacteria. As a result,
propionic acid was used as a preservative for both
animal feed and food for human consumption.

3- Potassium sorbate (0.1 g.): is a natural organic
compound used as a preservative in food to prevent
the growth of mold, yeast and fungi (Miao and
Jiang, 2001)

4- Delvocid (0.1g): is an antimycotic of which
natamycin is the active compound. Delvocid is
active agdinst all yeasts and molds. In addition it
improved quality and appearance of the products
treated (Gomaa, 1987).

Experimental design:

The experiments were designed on the basis of four
treatments. Each treatment was represented in one of the
aforementioned tested antiseptic materials supplemented
to the basic artificial diet (Table 1).

Storage of tested diets:

Each treatment of prepared tested artificial diet was
divided into two sets each of which was stored at room
temperature of 24 + 1.5 °% and in the refrigerator at
6°c.

Shelf life of tested artificial diet:
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The treatments of artificial diet of both sets
mentioned before were daily examined for the
appearance of mold growth. The shelf life was indicated
as duration (in days) where the diet surface was free of
mold growth.

Rearing method:

The fifth instar larvae were kept on the sliced
artificial diet directly and the diet was given once daily.
Each treatment was replicated three times and each
replicate contained 150 5™ instar larvae.

The studied biological parameters:

To estimate the effect of studied antiseptic materials
on the growth and productivity of the silkworms, the
developmental duration of larval and pupal stages were
recorded. Fresh weights of mature larvae, silk glands,
pupae, fresh cocoons and cocoon shells were measured.
The deposited eggs per female moth were counted and
recorded. During the experiments the mortality
percentage for each run treatment was calculated.

Statistical analysis:

The data were statistically analyzed using "F" test
and L.S.D. to check the significance between treatments.

RESULTS AND DISCUSSIONS

Effect of tested antiseptics on the shelf life of the
artificial diet:

The results presented in Table, | show that the shelf
life of the tested artificial diet was markedly affected by
the storage temperature as well as the presence of the
added antiseptics. Delvocid and potassium sorbate
showed longer shelf life being 13 and 9 days
respectively at the low temperature. The corresponding
duration at room temperature was 7 and 6 days. As for

Table 1. Basic ingredients of-used artificial diet

propionic acid the shelf life was slightly elongated in
comparison to the supplementation of sodium
dihydroacetic acid (Table, 2).

In agreement with these results, Gomaa (1987)
mentioned that the addition of delvocid as well as
propionic and sodium diacetate to the dough increased
the duration of bread storage. According to Miao and
Jiang (2001), adding antiseptics is important to prevent
the artificial diet of B.mori from devaluation. They also
stated that sorbic acid 10%, propionic acid 15% or
bavistin 0.05% extended the shelf life of the diet more
than ten days.

Effect of tested antiseptics on the weights of larvae,
silk glands and pupae:

Statistical analysis of the data (Table 3) shows the
highly significant differences between the calculated
average weights of the mature larvae, silk glands and
pupae which obtained after raising 5™ instar larvae on
artificial diet supplemented with the different tested
antiseptic materials. The maximum improvement in
larval. silk gland and pupal weights was recorded in case
of supplementing delvocid. The rate of increase was
about 16.53, 42.14 and 16.97% more than the control
treatment which was supplemented with sodium
dihydroacetic acid (1.658, 0.178 and 1.173 g,
respectively). These averages were s'ightly decreased in
the treatment of potassium sorbate, being of 1.825,
0.214 and 1.357g, respectively but still significantly
more than the control treatment (Table 3). The lightest
weights of the same characteristics were obtained when
larvae were raised on the diet supplemented with
propionic acid which was almost statistically equal to
the control treatment.

Ingredient - Quantity(g.)
Mulberry leaf powder 55
Soybean powder 10
Agar 15
Sugar 10
Ascorbic acid 1.0
Citric acid 1.5
Sodium Dihydroacetic acid 0.54
Water . 270 ml.

Table 2. Shelf life of artificial diet supplemented with different tested antiseptics

Storage temperature

Antiseptics __ Fridge 7 + 1.0°% Room temp. 26.5% 1.2°
Shelf life (days)
Delvocid 13 7
Potassium sorbate 9 6
Propionic acid 6 4
Sodium dihydroacetic acid 4 3




Table 3. Effect of tested antiseptics on average weights of larvae, silk glands and pupae of B.mori

Wt. of larvae Wt. of silk gland Wt. of pupae

Percent increase over control

Substances A B C Wt. of larvae Wt of silk gland Wt of pupae
a a a
Delvocid 1.932+£0.110 0.253+0.024 1.37240.061 16.526 42.135 16.965
b b a
Potassium sorbate 1.825+0.067 0.214+0.016 1.357+0.047 10.072 20.225 15.686
c ¢ b
Propionic acid 1.677+0.064 0.186+0.012 1.231+0.059 1.145 4.494 4.945
Sodium dihydroacetic ¢ c c . . _
acid.(control) 1.658+0.071 0.178+0.014 1.173+0.062
L.S.D. 0.063 0.21 0.047

- No significant differences among the means with the same letters
- Each value represents the mean £ S.D. of A and B = 25 and C = 10 records.

Table 4. Effect of tested antiseptics on silk and egg production of B.mori.

A B C D Percent increase over control
Wt. of fresh Wt. of cocoon shell No. of Wt. of fresh Wt. of Cocoon shell No. of
Substances cocoon (g) cocoon shell ratio deposited cocoon cocoon shell ratio deposited
(g) (%) eggs/female eggs/female
a a a a
Delvocid 1.604 0.201 12.53 265.4 17.080 57.03 34.15 46.38
+0.086 +0.019 +0.063 1£23.7
b b b a
+  Potassium 1511 0.164 10.85 248.6 10.292 28.125 15.632 ' 37.12
sorbate +0.049 +0.022 1+0.68 +40.4
c c c b :
Propionic acid 1.426 0.141 9.88 203.8 4.088 10.156 5.782 12.41
+0.053 +0.026 +0.053 +41.9
Sodium d d d c
dihydroacetic 1.370 0.128 9.34 181.3 _ _ . .
acid.(control) +0.062 +0.009 +0.044 +23.7
L.S.D. 0.29 0.011 0.481 19.78

= No significant differences among the means with the same letters.
-Each value represents the mean £ S.D. of A, B, C =25 and D = 10 records.
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It is worth noting that there was no retardation or
acceleration in the duration of 5™ larval instar or pupal
stage due to the supplemented antiseptics, as well as, no
abnormal percentage of the mortality was obtained
which were 2.67, 2.44, 3.10 and 2.88% for the
treatments of delvocid, potassium sorbate, propionic
acid and sodium dihydroacetic acid, respectively.

Effect of tested antiseptics on
production of silkworm B. mori :

silk and egg

As shown in Table 4 the larvae which were fed on
supplemented artificial diet with delvocid or potassium
sorbate produced heaviest significant fresh cocoons
weights (1.604 and 1.511 g.) and cocoon shells (0.201
and 0.164 g.) as well as highest cocoon shell ratio
(12.53 and 10.85 %). The lowest parameters of
produced cocoons were recognized for both treatments
of propionic and sodium dihydroacetic acids. The same
trend of results was obtained for the female moth
fecundity, since the supplementation of delvocid or
potassium sorbate significantly increased the number of
deposited eggs per female moth by about 46.38 and
37.12%, in respect more than the treatment of sodium
dihydroacetic acid which was the control treatment
(Table, 4).

The present results are in agreement with those
obtained by Li and Chiang (1982) who reported that the
addition of chloramphenicol or sorbic acid to the
artificial diet of B. mori led to increase the silk
production. Liaw ef a/ (1991a) also screened antiseptics
for use in artificial diet of B. mori by incubation of
harmful microorganisms into the diet. Satisfactory
antibiosis was found when diet include 10mg.
chloramphenical, 5 mg. dihdrostreptomycin, 150 mg.

Proponic acid and 200 mg. sorbic acid per 100g. dry
weight. This complex appeared safe for the development
of silkworms in addition to raising silk production.
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