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The feeding of the silkworms on the leaves of mulberry is one of the significant components of sericulture. Thus, the leaf 
quality has an obvious impact on the performance of silkworms. Leaf senescence marks one of the critical phase in the life 
of leaves which is a genetically programmed and environmentally modulated event. Hence an attempt has been made to 
study the variations in Ascorbic Acid contents in young, mature and senescent leaves of the three mulberry cultivars namely 
M5 (K2), V1 and S36 are shown in the Figure. It is evident from the figure that, the young and mature leaves of three 
cultivars have the higher ascorbic acid content as compared to senescent leaves. Among the three cultivars, leaves of cultivar 
S36 contain the highest amount of ascorbic acid. In senescent leaves of all the three cultivars there is decline in the level of 
ascorbic acid content and this reduction is quite significant in the leaves of cultivar V1.

Botany

INTRODUCTION-
The important agro industry sericulture involves rearing of 
silkworms for the commercial production of the silk. Mulber-
ry leaves are used as food for rearing monophagous silkworm 
(Bombyx mori L) (Ullal and Narasimhanna,1981). Mulberry 
leaves used as food for rearing of silkworms, larvae growth 
and development of silkworm and subsequent cacoon produc-
tion depends mainly on the nutrient composition of mulber-
ry leaves (Krishnaswami  et al., 1971; Bhuyian, 1981). Many 
aspects like health and growth of the larvae, cacoon quality 
and raw silk quality are also influenced by quality of leaf.  In 
addition to involving verities, different practices have been 
worked out to raise leaf production including irrigation, prun-
ing and training types, application of fertilizers, etc. (Koul and 
Bhagat, 1991; Singh and Koul, 1997; Pandit  et al., 1999). 
Ganga (2003), stated that, due to low protein level, declining 
(i.e. over mature, yellowing) leaves should be discarded. But 
at the same time there are several reports which indicate that 
leaf senescence in plants is promoted by several environmental 
constituents. Hence, In order to have further insight in to the 
above problem, a fate of various nutritional constituents dur-
ing leaf senescence in the three cultivars of mulberry (viz- M5 
(K2), V1and S36) has been studied in the present investiga-
tion.

MATERIAL AND METHOD-
A titrimetric method described by Sadasivam and Manick-
am, (1992) was followed to determine the leaf ascorbic acid 
content. The extract was prepared from fresh leaves (Young, 
Mature and Senescent) of the three cultivars of mulberry viz. 
M5 (K2), V1 and S36, in 4 % oxalic acid to reduce the pH 
and to stabilize its content by preventing catalytic oxidation. 
After centrifugation, clear supernatant was used to estimate 
the amount of Ascorbic Acid. Ascorbic Acid was oxidized to 
dehydroascorbic acid by reducing 2, 6 dichlorophenolindophe-
nol (a blue dye) to a pink coloured solution. Oxalic acid was 
used as a titrant. The capacity of plant extract to reduce the 
dye is directly proportional to Ascorbic Acid content. Standard 
Ascorbic Acid (100 µg ml-1) was titrated against the dye till the 
appearance of persistent pink colour. The amount of the dye 
consumed was equivalent to the amount of Ascorbic Acid tak-
en for titration and was calculated as follows,
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RESULT AND DISCUSSION-
It is evident from the figure.1. That, the young and mature 
leaves of three  Mulberry cultivars VIZ. M5 (K2), V1 and S36 
have the higher Ascorbic Acid content as compared to senes-
cent leaves. Among the three cultivars, leaves of cultivar S36 
contain the highest amount of ascorbic acid. In senescent 
leaves of all the three cultivars there is decline in the level 
of ascorbic acid content and this reduction is quite signifi-
cant in the leaves of cultivar V1. Ascorbic acid in 
plants is important source of dietary vitamin. C. Its presence 
is noticed in all compartments of the cell. In chloroplast the 
concentration of Ascorbic Acid is about 20 mM. The site of 
biosynthesis of Ascorbic Acid is in mitochondria (Smirnoff et 
al., 2001).   L-galactone 1, 4-lactone is a main precursor for 
ascorbic acid biosynthesis (Smirnoff et al., 2001). A very small 
amount of ascorbic acid is also synthesized through uronic 
acid pathway (Smirnoff and Wheeler, 2000). Ascorbic acid (vi-
tamin C) is utilized as a co-factor for violoxanthin deepoxide 
in chloroplast stroma, in quenching free oxygen radicals and 
reacting with hydroxy radicals, thus, protecting against O2 
mediated toxicity.  According to Bendich et al., (1986), ascor-
bate is a good reducing agent, its free radical is very stable 
and Fairley non-reactive qualitative which are consistent with 
the relative non-toxicity of the latter and its antioxidant role 
in biological systems. In view of Loewus (1988) at least one 
functional role for L-ascorbic acid is now clearly identified 
that of participation in the mechanism for removal of active 
oxygen during photosynthesis. Ascorbic Acid peroxidase is in-
volved in removing toxic hydrogen peroxidase (Arrigoni et al., 
1992). It also acts as the precursor for biosynthesis of tartaric 
acid and oxalic acid. L-ascorbic acid serves as a co-factor for 
many enzymes (Arrigoni and De Tullio, 2000). Ascorbic acid is 
present in three forms in the plants viz. reduced ascorbic acid, 
non dehydroxy ascorbic acid (an unstable intermediate) and 
dehydro- ascorbic acid. Most of the ascorbic acid in plants is 
in the reduced form. Ascorbate affects many enzyme activities 
and physiological processes (Padh, 1990). According to Citte-
rio et al., (1994), the main role of ascorbic acid may be relat-
ed to its action in controlling the synthesis of hydroxyl proline 
containing proteins, which may be an essential requirement 
for cell progression through the G1 and G2 phases.  Ascorbic 
acid metabolism in apoplast is described by Pingocchi et al., 
(2003). Apoplast mainly functions in control of stress, mainly 
the oxidative stress caused by environment, pathogen attack, 
growth and defense. Ascorbic acid is the major antioxidant 
buffer present in apoplast which is oxidized during these con-
ditions. The oxidation as well as reduction of ascorbic acid is 
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controlled by enzyme ascorbate oxidase, α-Topopherol (vi-
tamin E) is associated with cellular membranes, primarily the 
chloroplast membranes (Lichtenthaler et al., 1981), and at 
least one of its essential functions is to scavenging free rad-
icals. α- Topophenol acts as the primary antioxidant in leaf 
tissue and is regenerated by reactions with the water soluble 
antioxidants, ascorbic acid (vitamin C) (Flinch and Kunerst, 
1985). Some workers have studied the effects of different 
concentrations of ascorbic acid on number of insects including 
silkworm (Etebari, 2002). It was reported that when 5th instar 
larvae of silkworm feed on leaves supplemented by 0.25-2% 
concentration of ascorbic acid significant increase was ab-
sorbed in larval and pupa weight, especially at 2% concentra-
tion (Etebari et al.,  2004).  In the present investigation also 
mature leaves of all the three mulberry cultivars are found to 
contain more ascorbic acid than the younger leaves. But in the 
senescent leaves a decline in ascorbic acid level is noticed and 
this is certainly not desirable in view of silkworm nutrition. 
The antioxidant activity of ascorbic acid is associated with re-
sistance to oxidative stress and longevity both in animals and 
plants. Furthermore, the endogenous level of ascorbic acid has 
recently been suggested to be important in the regulation of 
various developmental processes including senescence and 
plant defense against pathogens (Pavet et al., 2005). Huang 
and Kao (2004) evaluated the protective effect of nitric oxide 
against senescence of rice leaves promoted by methyl jasmo-
nate. Senescence of rice leaves was determined by evaluating 
decrease of protein content; methyl jasmonate treatment re-
sulted in induction of leaf senescence and decrease in the lev-
el of reduced form ascorbic acid. 

The values presented in the part –‘Results and Discussion’ rep-
resent average of three independent determinations.      
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Fig. 1: Changes in the ascorbic acid content during leaf senes-
cence in sericultural crop

Morus alba Linn. (Y = Young, M = Mature and Se = Senescent)

CONCLUSION-
Ascorbic acid generally accepted all insects along with silk-
worms but in the senescent leaves ascorbic acid level is de-
creased so the senescent leaves are not used in silkworms feed-
ings. The above findings indicate that, a decline in ascorbic acid 
in senescent mulberry leaves would lead to greater free radical 
damage in the senescent leaves and dismantling of the cellular 
machinery. 
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