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Influence of herbal tonic Alloe on the overall performance
of the mulberry silkworm, Bombyx mori L.
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ABSTRACT

The influence of the dietary supplementation of the herbal tonic “Alloe” containing principally the extract
of Aloevera Linne. on the growth and the cocoon characteristics of the mulberry silkworm Bombyx mori L.
commercial cross breed race L x CSR2 during its fifth instar was experimented. This, in general, elicited
better response of the growth and the cocoon characteristics of this silkworm. Specifically, the Aloe vera
tonic at 2.0 per cent concentration resulted higher larval growth and increased the weight of cocoon. The
mean larval weight, relative growth rate, effective rearing rate, larval consumption index of the final instar
larvae of B. mori increased with this supplementation of Aloe vera tonic. The average pupal weight and
mother moth weight also increased as a result of this supplementation. Maximum shell weight and shell
ratio were noted in the experimental sets treated with the A. vera tonic. In addition, the fibroin content of
the cocoon shell produced by this silkworm in response to the dietary supplementation of Aloe vera tonic
treatment also showed significant increase over the control The overall performance of Bombyx mori in
response to this A. vera tonic treatment observed in the present study and the evaluation index values
worked out showed that the growth and the cocoon parameters could be improved with the supplementation

of A. vera commercial preparations.
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INTRODUCTION

The silkworm, Bombyx mori L. isatypical monophagous
insect and mulberry (Morus spp.) leaf is its sole food.
Man has immensely benefited from the silk produced by
silkworms and subsequently researchers have always
been trying to unveil the factors that can be manipulated
to the benefit of the silkworm rearers (Nair and Kumar,
2004). Sericultureisan age-old land-based practicein India
with high employment potential and economic benefitsto
agrarian families. No doubt, India is the second largest
producer of mulberry silk next only to China (Vijayaprakash
and Dandin, 2005). Plants are the richest source of organic
chemicals on earth and phytochemicals have been
reported to influence the life and behaviour of different
insects (Rajasekaragoudaet al., 1997). Various extracts of
medicinal plants have been tested by supplementation in
the silkworm Bombyx mori and were seen to influence the
body weight, silk gland weight and the silk thread length
in Bombyx mori (Murugan et al., 1998). Dietary
supplementation of the leaf, flower and pod extracts of
Moringa oleifera (Rajeswari and Isaiarasu, 2004) and
chitosan solution (Bin Li et al., 2010) elicited varied
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responses in the final instar larvae of Bombyx mori.
A commercial herbal tonic ‘logen” having the extracts of
some selected medicinal plants elicited better response
from the larvae of Bombyx mori (Balamurugan and
| saiarasu, 2007)

Numerous scientific studies on Aloe vera had
demonstrated its analgesic, anti - inflammatory, wound
healing, immune modulating and anti-tumor activities as
well as antiviral, antibacterial and antifungal properties
(Reynolds and Deweck, 1999). Besides, Aloe vera products
are also used in pharmaceutical and food industries
(Eshun and He, 2004). Aloe vera contains over 75 nutrients
and 200 active compounds, including vitamins, enzymes,
minerals, sugars, lignin, anthraquinones, saponins,
salicilic acid and amino acids (Park and Jo, 2006).
Preparations of Aloe are, therefore, used both topically
and as dietary supplement (Buenz, 2008). There has been
no attempt so far to study the effect of the Aloe vera
preparation on the silkworm B. mori. The present study is
an attempt to assess the influence of a commercial health
drink “Alloe” Health drink, an ayurvedic preparation
having the Aloe vera plant juice on the growth and the

cocoon parameters of mulberry silkworm.
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MATERIALSAND METHODS

Final instar larvae of the mulberry silkworm (LX. CSR))
were used in this study. Disease free layings of the
silkworm were obtained and raised on fresh mulberry
leaves as per the new technology for silkworm rearing
(Dandin et al., 2000). After third moult, the larvae were
acclimatized to the laboratory conditions by rearing them
during the fourth instar in plastic trays of size 26 x 20 x 6
cm. During this period, they were fed four times a day.
Sufficient ventilation was ensured to the larvae by placing
the trays one above the other crosswise. Coolant gel bags
were used to bring down the temperature and wet
synthetic foam pads were used to enhance the relative
humidity near the larval bed within the optimum level. A
Thermo-Hygrometer was used to record the temperature
and relative humidity near the larval bed.

Fresh and healthy leaves of MR, variety of mulberry were
used in the present study. The leaves were harvested daily
from the mulberry garden during the early hours of the
day and stored cool to maintain its freshness until use
using wet gunny cloth in awooden chamber. Disinfection
was carried out prior to the commencement of silkworm
rearing as a precautionary measure against pathogens,
which may remain in the rearing room and are likely to
infect the silkworm. For this, the rearing room was
disinfected by spraying 2% formalin solution 3 days prior
to the commencement of rearing. The rearing materials
such as trays and mountages were washed with Chloralk
solution. Dettol solution was used to wash the hands
before and after handling the worms during the time of
rearing. A bed disinfectant powder prepared by grinding
Lime Powder, Paraformal dehyde and Benzoic acid in 97:2:1
ratio was dusted mildly on the worms daily after bed
cleaning. Dead larvae if any, during the course of rearing
were immediately removed and discarded properly. The
herbal tonic “Alloe” Manufactured in India by C.P.
Plantations, K ottampatty, Madurai (Dist) was used in this
experiment as the study material. Required quantities of
this tonic were taken and diluted with distilled water to
get required conditions. The larvae were taken in equal
number of 20 each is 15 trays to form five triplicate sets
for the control (A, B, and C,) and treatment with 0.5 per
cent (A, B,,C), 1percent (A, B, C,), 1.5percent (A,
B,, C,) and 2 per cent (A, B,, C,) solutions of the herbal
tonic respectively. Accordingly, the herbal tonic was
diluted separately in 100ml distilled water. The mulberry
leaves were kept soaked in these solutions for 10 minutes
before feeding them to the larvae in the respective
experimental trays. The larvae in the control trays were
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fed with untreated mulberry leaves. Thus, the larvae in
both the control and experimental trays were reared with
equal quantities of leaves. The temperature and relative
humidity were maintained at about 26 + 2°C and around
70 + 10 per cent respectively.

Several parameters were studied to assess the growth and
the cocoon characteristics of B. mori. The daily increment
in the weight of the larvae in each tray was monitored by
weighing them daily at the time of bed cleaning. Sample
larvae both at the beginning and end of the feeding were
collected, weighed and dried to weight constancy in hot
air oven. The initial and final dry weights of the larvae
were used to calculate the production or absolute growth
on dry weight basis. The mature larvae from both control
and experimental sets were isolated and mounted on
separate plastic mountage (Netrika). They were |eft
undisturbed for four days to spin the cocoon. The cocoon
were harvested and the commercial characteristics were
assessed. The overall performance of the silkworm in the
present study was assessed by taking into account six
growth and six commercial parameters and subjecting them
to evaluation index analysis (Mano et al., 1993).

RESULTSAND DISCUSSION

Nutrition plays an important role in improving the growth
and development of B. mori (Kanafi et al., 2007).
Alagumalai et al. (1991) observed fortification of mulberry
leaveswith theflour of black gram and red gram to improve
the larval growth and cocoon characteristics in B. mori.
Similarly, the growth of silkworm larvae improved
significantly upon feeding them with mulberry leaves
supplemented with different nutrients (Sarker, 1993). In
the present study, the mean larval weight of thefinal instar
larvae increased in the case of the larvae that received
“Allog” tonic asthe dietary supplement. Rajasekaragouda
et al. (1997) noticed the growth promoting effect of the
water and ether extracts of the plants such as Tribulus
terrestis and Psoralea corylifolia. Subburathinam and
Krishnan, (1998) noticed Soyabean meal to accelerate the
larval growth significantly at certain level when
supplemented along with food to the silkworm B. mori.
Sundarraj et al. (2000) observed silkworm reared on the
leaf supplemented with soyabean flour to record
significantly higher larval weight on the account of the
additional protein supplemented. It was estimated that
the gel of Aloe vera contains nearly 1.7 per cent protein
(Lutaet al., 2009). The observation of increasein thelive
weight of the final instar larvae of B. mori upon receiving
the dietary supplementation of “Alloe” tonic in the present
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study may, therefore, be attributed to the nutritive nature
of this plant extract.

The average consumption by the larvae in the control
ranged from 294 + 27.7 mg dry weight / larvaein the first
day to the maximum of 960 + 69 mg dry weight / larvae on
the third day with the total consumption being 3764 + 130
mg dry weight / larvae. At the sametime, thelarvaeinthe
experimental sets showed an increase in the total
consumption over the control. Accordingly, the larval
consumption indices worked out also showed
considerable increase as a result of “Alloe” tonic
treatment. The duration of the instar was about six days
with the total number of feedings around 27 in all sets.
However, thelarvae in the experimental setsbegan to spin
earlier than those in the control. Some larval mortality
was seen in the control and in the experimental sets with
“Alloe” tonic treatment. Accordingly the effective rearing
rate was calculated and the relative growth rates of the
larvae wereincreased with “ Allog” tonic supplementation.
Theweight of pupae and the weight of the mother mothin
the present study were also increased asaresult of “Alloe’
tonic treatment. The quantity and the quality of dietary
protein has long been considered to be important in the
growth of the silkworm. Higher growth rate as well as
weight gain can be observed in higher protein utilized
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group and the relative growth rate varied among the
different breeds of the silkworm (Magadum et al., 1996)
and were influenced by the season (lsaiarasu and
Suriabraman., 1999). The differencein therelative growth
rate of Aloe vera tonic supplemented larvae from the
control observed in the present study indicates that the
Aloe vera supplementation results in higher protein
utilization. Sundaramahalingam et al. (1998) noticed that
the growth rate and protein utilization of silkworm are
high as a result of the supplementation of Miraculan, a
plant growth regulator. Murugan et al. (1998) noticed a
strong correlation between the growth of silkworm and
the silk production in the silkworm after the treatment
with plant extracts and attributed the growth promoting
effect of the plant extractsto the stimulation of biochemical
processes leading to protein synthesis.

The economic characters of the silk cocoon were reported
to improve by feeding the silkworm with mulberry leaves
treated with amino acids (Sridhar and Radha, 1986).
Subburathinam et al. (1990) observed the enrichment of
mulberry leaves with calcium chloride to increase the
cocoon characters like cocoon weight, shell weight
cocoon /shell ratio and silk proteins. The cocoon weight
increased when the silkworm larvae were fed with blood
meal fortified mulberry leaves (Matsura, 1994).

Table 1. Overall performance of the silkworm B. mori in response to the influence of Aloe vera tonic during final instar

Per cent mortality
Parameter
Control 0.5% 1.0% 15% 2.0%

Mean larvalweight (mg live weight/larva)| 1985 + 25 2016 + 46* 2019 + 13* 2035+ 35* 2180+ 52*
Relative Growth rate 0.123+0.000 | 0.124 + 0.000*| 0.124 + 0.000* | 0.124+ 0.001* | 0.218+ 0.000*
Effectiverate of rearing (%) 95+ 7.07 95+ 0 96.6+4.71 98.33+2.35 98.33+2.35
Larval consumption index 0.290+ 0.005 | 0.296+ 0.015*| 0.331+£0.03* |0.334+0.01* |0.336+0.004*
Average pupal weight 318+ 13 32217 327+ 17 330+14 351+ 18*
Mother mothweight 336111 345+11 361+ 24* 383+ 6* 407 + 12*
(mg live weight/moth)
Average cocoon weight 1690+ 16 1743+ 17* 1771+ 14 1792 + 10* 1815+ 19*
(mg wet weight/cocoon)
Average cocoonVolume (cm?) 3.47+0.66 3.54+0.80 437+1.34 4.37+0.67 461+1.16
Average shellweight 208+ 8 228+ 53 233+ 32 243+ 33 251 + 20*
(mg dry weight/shell)
Cocoon shellRatio (%) 7.8+ 0.50 8.42+3.99 9.14+0.78 10.0+1.41 10.0+1.84
Silk fibroincontent 114+5 122 + 6* 128 + 8* 153+ 11* 153+ 6*
(mg dry weight/shell)
Silk filament length (M) 798+ 58 860+ 8 945+ 18* 977 + 20* 1003 + 12*

* Student't’ test value for the difference from control significant at 5%.
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Table 2. Evaluation Index Values (%) calculated for influence of Aloe vera tonic during final instar on the growth and

commercial parameters of B. mori
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Parameter Experimental Rearing (%)
Control 0.5% 1.0% 1.5% 2.0%

Mean larval weight 4094 4547 45.90 4824 69.43
Relative Growth rate 49.99 49.99 49.99 49.99 50.01
Effectiverate of rear’ing 38.85 38.85 49.66 61.35 61.35
Larval consumption index 36.5 395 57.0 585 59.5

Average pupal weight 400 440 480 499 68.17
Mother moth weight 377 41.66 47.83 56.44 65.44
Average cocoon weight 3333 45.60 52.08 56.94 62.28
Average cocoon volume 372 38.74 56.36 56.36 61.46
Average shell weight 36.14 4267 50.52 55.75 64.90
Cocoon shell ratio 35.20 241 50.79 60.79 60.79
Silk fibroin content 37.10 4213 46.35 6144 6144
Silk filament length 34.47 4259 53.70 57.88 61.27
Average 3811 42.80 50.68 56.13 62.17

Chamudeswari and Radhakrishnaiah (1994) reported the
increased of cocoon weight, when the silkworm larvae
were fed with zinc and nickel fortified mulberry leaves.
Majumdar and M edda (1995) reported the supplementation
of tyrosine to enhance the cocoon weight due to the
increased synthesis of DNA, RNA and proteins in silk
gland. The weight and the size of coccon shell ratio and
fibroin content of the shell increased with the
supplementation of the amino acid, glycine (Isaiarasu and
Ganga, 2000) reported that administration of JH analogue,
Methaprene, to fifth instar larvae of B. mori through
hypodermic injection increased the shell weight by 16 per
cent over the control. Improvement in economic characters
of silkworm was al so noticed with folic acid administration.
Sevarkodiyone an reported a greater stimulatory effect
resulting in an increase in shell weight by 30.7 per cent
over the control with the supplementation of aqueous
leaf extracts of some plants along with mulberry leaves.
In the present study, the weight of the cocoon were found
increased significantly over the control in the experimental
setsthat had received the supplementation of 0.5 per cent,
1.0 per cent, 1.5 per cent, and 2.0 per cent “Alloe” tonic.
Thisindicatesthat Aloe veraisalso capable of influencing
the cocoon parameters.

The plant extracts could benefit sericulture by improving
the silk yield of B. mori and commercial silk production
(Rajaeshekaragoudaet at., 1997). The silkworm larvae fed
on mulberry leaves treated with Coffea arabica leaf
extractsat 1:25 concentration recorded significantly higher

shell weight (0.2969) than control (Jeyapaul et al., 2003).
Eswaran and Sevarkodiyone (2004) reported that the 3
per cent suspension of wheat and Tapioca flours along
with mulberry leaves showed greater shell weight
respectively by 28 per cent and 15 per cent. The fibroin
content of the cocoon shell produced by the silkworm
B. mori in response to the dietary supplementation of
“Alloe” tonic in the present study also showed a
significant increase in the fibroin content and indicate
that dietary supplementation of Aloe vera would lead to
an increased silk productivity.

The overall performance of B. mori with response the to
the influence of “Alloe” tonic treatment observed in the
present study (Table 1) show that most of the parameters
increase in the set that received of Aloe vera tonic
treatments. The evaluation index values worked out for
the performance of the silkworm larvaein thisexperimental
rearing are given in the (Table 2). They averaged 38.11,
42.80, 50.68, 56.13 and 62.17 for the control larvae and the
larvae that experimental supplementation respectively. The
improvement noticed in the overall rearing performance
of the final instar larvae of B. mori in response to the
dietary supplementation of Aloe vera tonic in the present
study indicate the possibility of using it to realize the
ultimate applied objective of qualitative and quantitative
improvements of silk yield in sericulture research
(Mathavan et al., 1984). Numerous medicinal plants have
become key ingredients for dietary supplements and
related industries. The controversy over the identity of
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the active substances in Aloe vera has not been settled
and various mechanisms have been proposed for the
alleged medicinal properties of this plant. It iscommonly
suggested that there may be some synergistic action
(Lawlessand Allan, 2000). The present study was only an
attempt to assess the influence of Aloe vera, which is
used extensively as a food additive by virtue of its
nutritive and medicinal properties. Screening of such
growth promoting tonics that are readily available in the
market may proveto be useful in augmenting commercial
silk production.
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