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ABSTRACT 
 

In order to investigate effectiveness vitamin C on different characteristics of silkworm, Bombyx 

mori L. Silkworm larvae through 4th to 5th  instar were treated with dietary supplements of ascorbic acid 

7000 (VC1) and 10000 (VC2) ppm . Leaves enriched with vitamin C were fed four times per day for the 

larvae. Results obtained that VC1 of vitamin C is more effective than VC2 and control. It had a significant 

increase in biological criteria s like larval weight and larval period while economical criteria s like cocoon 

weight, cocoon shell weight and pupal weight.  They weren’t shown any difference between VC1 and VC2 

compared to control. Ascorbic acid (VC2) significantly increased the number of Prohaemocytes (Pr) 15, 

Granulocytes (Gr) 35.3, Plasmatocytes (Pl) 27.6 and Oenocytoides (Oe) 8 cells, respectively. This study was 

indicated that vitamin C has been effective on increasing the growth rate of larvae, weight of the cocoon and 

increasing the immunity of larvae. So, It is recommended to using it in the breeding of silkworms and 

production of silk commercially. 
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INTRODUCTION 
 

The production of high quality and quantity silk 

depends on healthiness of larvae and larval nutrition, which 

are depended on nutritive value of mulberry leaves (Ito, 

1978). The silkworm needs certain essential sugars, 

proteins, amino acids and vitamins for normal growth, 

survival and increasing the silk production. The silkworm 

Bombyx mori mainly depends on mulberry leaves for its 

vitamin requirement since it is a monophagous insect 

(Horie, 1995). 

It is generally accepted that all insects require 

vitamins, especially water-soluble vitamins such as 

ascorbic acid, thiamin, riboflavin, niacin, pyridoxine, 

pantothenic acid, biotin, folic acid and choline (Chapman, 

1998). Growth retardation caused by lack of each one of 

these vitamins is rather small, but better growth is obtained 

by adding these vitamins to their diet (Horie,1995). The 

nutritive value of mulberry leaves can be raised by treating 

them with vitamins and nutritional supplements. Mulberry 

leaves were treated with complementary compounds had 

been increasing the larval growth and cocoon 

characteristics (Muniandy et al., 1995; Sarker et al., 1995; 

Nirwani and Kaliwal, 1996; Etabri, 2002, Etebari and 

Fazilati, 2003). Nirwani and Kaliwal (1996) showed that 

folic acid caused a significant increase in economical 

criteria s such cocoon weight, shell weight and others 

criteria s. 

Ascorbic acid (C6, H6 is the active form of vitamin 

C and is a water soluble vitamin. The function of vitamin C 

is not fully known yet but it is assumed that like mammals, 

it involves in tyrosine metabolism, steroids synthesis, 

cametin synthesis, norumodealutory, feeding stimulatory, 

immunity and detoxifications. It is assumed that ascorbic 

acid has an important role on ecdysis and formation of 

cuticle; Lindroth and Weiss, 1994). The necessity of 

ascorbic acid in insects diet becomes clarified. It has been 

identified as a powerful anti-oxidant, potential phage 

stimulant, efficient growth promoter and booster of silk 

production in the silk worm (Javed and Gondal, 2002; 

Hussain and Javed, 2002; Prasad 2004; Etebari et al., 2004, 

Etebari and Matindoost 2005). 

Additional the authors have described that 

excessive amounts of Vitamin C supplementation on 

silkworm diet have negative effect, causing decrease in 

food consumption and cocoon characteristics due to 

hypervitaminosis (Tantray et al., 2011). Synthetic dietary 

supplementation and plant based on Vitamin C has been 

found to enrich the economic criteria s of the mulberry silk 

worm significantly (Tantray et al., 2016, Tantray and 

Trivedy 2016, Tantray, 2017). The highest concentration 

(4%) of ascorbic acid and lemon gave the highest mean of 

silk filament length. Lemon juice, sweet orange juice and 

ascorbic acid improved cocoon indices and silk filament 

characters as a profitable supplementary diet for silk worm 

Bombyx mori L (El-Santeel,Walaa, et al.,(2018) 

Therefore, the present study was investigated the 

effectiveness of ascorbic acid on biological and economical 

criteria s of hybrid silkworm of Bombyx mori L. 
 

MATERIALS AND METHODS 
 

The present study was carried out during spring 

season, 2021 in silkworm laboratory on Entomology 

Department, Faculty of Agriculture, Mansoura   

University. 
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Test species: Mulberry silkworm, Bombyx mori L. 

(Q2*V2*H1*UV). 

Mulberry: Native mulberry leaves Morus alba variety 

(Balady) 

Larval Instar:  4th and 5th instar  

Duration of treatment: 15 days  

Concentration: Vitamin C 7000 ppm. and 10000 ppm.  

Chemical structure: 

 
 

2-oxo-L-threohexono1,4-lactone 2,3-enediol 

Preparation of stock solution: each tablet contains: 1 gm 

ascorbic acid. The tablet was dissolved in 125 ml of 

distilled water. Therefore, 8 gm of vitamin c was dissolved 

in 1000 ml (1 L), which is as standard concentration of 

solution. For the Preparation of 7000 ppm concentration, 

7gm was dissolved in 1000 ml of distilled water. Likewise, 

10 gm was dissolved in 1000 ml of distilled water. 

Leaf treated method: leaves have been soaked in 

different concentrations of vitamin C, T1 (7000 ppm), T2 

(10000 ppm) and control for 15 minute. 

Treatments 

The larvae in Fourth instar were divided into 3 

experimental groups, T1, T2 and control. Each group 

contained on 100 larvae with three replications. Fresh 

mulberry leaves were put in each concentration for 15 min 

and then were dried in air for 20 min. The supplementary 

leaves were fed to silkworm larvae from 4th to 5th instar 

every day 

Biological and economical criteria s 

After the treatments, the larval and cocoon criteria s 

were noticed. Weights of larvae were determined by 

weighing 30 larvae in different days of fourth and fifth 

larvae instars. The percentage of daily increase of weight 

(DIW%) was calculated for each group. Cocoon weight, 

cocoon shell weight, cocoon shell ratio and pupal weight 

were determined by using standard technique in sericulture 

that was described by (Nirwani and Kaliwal 1996). 

The relative growth rate was [GR = G/ W.T], where 

G, the fresh weight gain was computed as the difference 

between the initial and final weight of larva in each 

replication, W, the mean weight of the last instar feeding 

period. T, is the eating period of larva in last instar (Etebari 

et al., 2004). 

Cocoon shell ratio 

It is the ratio between the weight of the shell, and 

the whole weight of the cocoon expressed as percentage. It 

is calculated by using this formula (Rajitha & Savithri, 

2015) 

Cocoon shell ratio  = 
cocoon shell weight 

× 100 
cocoon weight 

Haemolymph preparation: The haemolymph samples 

from larvae 5th instars  Larvae were taken after 72 hrs of 

treatment with all tested groups. To calculate the 

differential haemocytes count (DHC), 100 cells were 

identified to their typical haemocytes type after staining a 

smear of haemolymph with Wright's stain (Jones, 1962; 

Gad, 1996). 

Statistical calculations 

Collected data were subjected to statistical analysis 

of variance test to find out the low significant different 

between criteria s of control and treated groups. CoHort 

Software (2004) were used in all experiments. Data were 

statistically analyzed by One Way ANOVAs according to 

Duncan's Multiple Range Test. 
 

RESULTS AND DISCUSSION 
 

The effects of vitamin C (Ascorbic acid) on some 

biological, economical criteria s of silkworm are presented 

in the Table )1 and 2(. 

Biological and economical criteria s 

Larval weight: The larvae weight significantly increased 

in the first concentration 7000 ppm in the larval instars 

(Table l). The larvae weight under 7000 ppm was 1.016 in 

the last day of 4th instar of larvae while the larval weight 

was 4.073 in the last day 5th. It showed that the larval 

weight in VC1 is increased compared to VC2 ppm and 

control. They showed significant difference between VC1 

and VC2 concentrations. The larval weight in VC1 

concentration during 5th instar was relatively good. The 

most highest weight increase was 4 % at VC1. The 

increase in the weight of larva was nearly the same as what 

we expected to have, i.e., the increase of weight wasn’t 

equivalent to whatever we obtained in 4th instar. The 

growth weight in control was less than VC concentration in 

4th and 5th instar. 

 

 

Table 1. Effects of ascorbic acid on the larval criteria s of silkworm. 

Concen. 
Larval weight 

larval  
period 

G/R 4 th  Instar 5th Instar 
1 day 5 day 1 day 8 day 

Vc1(7000ppm) 0.183    a 1.160    a 1.139   a 4.073   a 8.50      c 4.015 
Vc2 (100000ppm) 0.179    a 1.065    b 1.046   b 3.867    b 8.62   b 3.800 
control 0.178    a 0.996    c 0.973   c 3.349     c 10.00      a 3.000 
 

Table 2. Efficacy of ascorbic acid on the silkworm cocoon criteria. 

Concen. 
Cocoon criteria s 

Cocoon weight (g) Pupal weight (g) C. shell weight(g) C. shell ratio (%) 
Vc1(7000ppm) 3.104   a 2.350  a 0.7463   a 24.050    a 
Vc2 (100000ppm) 3.07     a 2.331   a 0.7342   a 23.926    a 
control 2.355   b 1.812   b 0.5168    b 22.174    b 
 

Cocoon characteristics: As shown in )Table 2( Cocoon 

and pupal weight were significantly increased in VC1 and 

VC2 of vitamin C. Cocoon weight was 3.104 and 3.07 in 

VC1 and VC2, respectively. he heaviest weight of fresh 
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cocoon was gained from the larvae fed on mulberry leaves 

enriched with vc1and vc2. Meanwhile, control cocoons 

recorded less of the weight. The increase in the weight of 

cocoon was nearly the same as what we expected to have. 

Also, the increase of weight of pupa was recorded 2.35 and 

2.331 compared controlled pupae. It wasn't significant 

variation between VC1 and VC2 in the weight cocoon and 

the weight pupae.   

Cocoon shell weight (g): The results in Table (2) obtained 

the heaviest cocoon shell weight was recorded for the 

cocoons spun by B. mori larvae fed during their 4th instar 

on mulberry leaves fortified with vc1 and vc2, recording 

0.75 g and 0.73 in vc1 and vc2 compared to 0.52 g for the 

control cocoons. Respectively, VC1 and VC2 treatments 

proved to be the most effective, Moreover, all the tested 

additives improved these criteria s over the control. 

Silk cocoon ratio: Obtained results in Table (2) showed 

that the highest silk content ratio was recorded for the 

cocoon spun by B. mori larvae fed in 4th instar on 

mulberry leaves treated with ascorbic acid (VC1), in VC1 

treatments means the silk content ratio attained 24.050 %. 

Generally, the treatments of VC1and VC2 proved to be the 

superior compared to control treatments. they were 24.05 

% and 23.924%. On the other hand, control treatment 

recorded silk ratio of 22.17%. 

There were different suggestions on ascorbic acid 

effects and taking in mind that the abundance of vitamin C 

in mulberry leaves has been reported by several authors, 

but the quantity of this vitamin is very variable in different 

conditions (Babu et al., 1992). Ascorbic acid significantly 

increased the weight of larvae and pupae of B. mori which 

similar to the findings of  El-Karaksy and Idris (2009) and 

Gomaa et al. (1977) in this respect. 

Several researchers proposed that larval weights 

had been enhanced related to phagostimulation of ascorbic 

acid (Balasundaram and Mathivanan. 2008 & El-Karaksy 

and Idris 2009). Also this results were similar with El-

Santeel Walaa, et al.,(2018) the best result cleared that the 

highest concentration (4%), for lemon juice sweet orange 

juice and ascorbic acid gave the highest mean of fresh 

cocoon weight, shell cocoon weight and silk cocoon ratio. 

Determination of Haemocytes Types: 

The light microscopic observations of the stained 

larval hemolymph revealed the presence of four 

morphologically distinct types of heamocytes. 

Prohaemocytes (Pr), Granulocytes (Gr), Plasmatocytes (Pl) 

and Oenocytoides (Oe). All treated groups clearly affected 

the differential haemocytes counts of 5th instar larvae of B. 

mori. 

The differential haemocytes counts were affected 

with all treatments of vitamin c in 5th instar larvae of B. 

mori.  The prohaemocyte was observed high counts in 

treatments (VC2 and VC1) to be 15 and 13.7 cell, 

respectively. Furthermore, Ascorbic acid treatment (VC2) 

caused a significant increase in the number of 

prohaemocyte to be 15 cells while control was 11.7 cells 

(Fig 1). 

 However, a reduction was observed in the number 

of Oenocytoides after treatments (VC2 and VC1) with to be 

8.01 and 7.33 cells., respectively while control was 6 cells. 
 

 
 

Fig. 1. Effects of ascorbic acid on the different 

haemocytes count cell in the 5th larval instar of 

B. mori. 
 

Moreover, the results showed that the number of 

plasmatocyte weren’t significant after treatment with (VC2 

and VC1), respectively. It was recorded 27, 26 cells and   

control was 25.7 cells. The same trend was observed in the 

number of Granulocytes. the recorded of granulocytes was 

to be 35.3, 33.7 and 32.7 after treatment with VC2, VC and 

control, respectively. 

Ascorbic acid treatment (VC2) significantly 

increased the number of granulocytes, plasmatocytes, 

Prohaemocytes and oenocytoides to be 35.3, 27.7, 15 and 

8.01 cells, respectively while control were 32.7, 25.7, 11.7 

and 6 (Fig 1). 

Furthermore, this results were agreements with 

Soliman and Gad (2020) The treatment of ascorbic acid 

(VC) at a concentration of 1% and AgNps at a 

concentration of 50µg/l have beneficial effects on the 

growth of B. mori silkworm larvae. Moreover, it increased 

the quantity of silk production by enhancing the feed 

efficacy than control. 

Ascorbic acid concentrations were considered 

immunity booster to larvae of silkworm. Silkworm similar 

multivitamins effects have been proved by Saha and Khan 

(1996) as well as Etebari and Matindoost (2004). Etebari et 

al. (2004) Feeding by ascorbic acid at high concentrations 

decreased the weight of silkworm larval due to 

hypervitaminosis. 
 

CONCLUSION 
 

These results recommended to use the 

recommended dose of vitamin C which is 7-8 tablets in 

feeding silkworm to increase the weight of larvae, cocoon, 

pupa, and increase the percentage of silk cocoon ratio, as 

well as increase the immunity of the larvae against 

diseases. 
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 والاقتصادية لديدان الحرير.فعالية فيتامين ج علي  مختلف الخصائص البيولوجية   
    2دينا مندوه فتحي و  1رانيا صلاح جاد

 لجيزةا -معهد البحوث الزراعية  – وقاية البنات معهد بحوث -قسم بحوث الحرير 1
        جامعة المنصورة   –ية الزراعة كل -قسم الحشرات الاقتصادية 2

الطورين اليرقين الرابع و اخلال   Bombyx morí Lالخصائص المختلفة لدودة القز ، حيث تم تغذية  يرقات   اجريت هذه الدراسة من اجل تقييم فعالية فيتامين ج علي

علي تغذية ال تتمولقز. اليرقات دودة   VC2جزء من المليون   10000و   VC1جزء من المليون  7000وهي معاملتين  المكملات الغذائية من حمض الأسكوربيك  عليالخامس 

 VC2التركيز الثاني   الية منأكثر فع جمن فيتامين  VC1التركيز الاول النتائج التي تم الحصول عليها إلى أن  واوضحت  أربع مرات في اليوم. جالغنية بفيتامين الأوراق 

كيزين  ذراء  في الترالعرنقة ووزن وزن الشا مختلفا علي تاثيربينما لم تظهر  الطور اليرقي البيولوجية مثل وزن اليرقات وفترة  واظهر زيادة معنوية في الخصائص. الكنترول و

، خلية   35.3   (Gr)حبيبية والخلايا ال ،خلية 15 (Pr)عدد الخلايا الأولية في بشكل كبير يادة زكما عمل التركيز الثاني من  حمض الأسكوربيك ال. الاول والثاني مقارنة بالكنترول 

ادة لليرقات وزي شاط محفز للنمو، على التوالي. وقد أوضحت هذه الدراسة أن فيتامين )ج( يظهر وجود ن خلية Oenocytoides (Oe)  8و  خلية  27.6  (Pl)والخلايا البلازمية 

 الية التغذية في تربية دودة القز وانتاج الحرير تجاريا .استخدامه لزيادة فعمناعتها لذلك يوصي ب


