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PRODUCTION OF ENDOGENOUS ASCORBIC ACID FROM
TISSUE CULTURES OF 4BUTILON PANNOSUM FORST. f.
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The static cultures of Abutilon pannosum Forst, f. grown on MS medium was exploi-
"ted for endogenous ascorbic acid at the growth ages of 2,4,6 and 8 weeks. The
potentialities of the tissues to produce ascorbic acid increases by incorporating
auxins, exogenous ascorbic acid and D-glucosc in the medium.
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Introduction

Ascorbic acid, an important biologi-
cal reductant and regulator of oxida-
tion-reduction state of protoplasm,
play significant role in germination,
growth, metabolism and flnwerihg
of plants. It is also well. known for
its property as an electron donor in
photosynthetic phosphorylation
(Arnon et al. 1954, 1956, 1958; Aberg,

1958; Mitsui and Oi, 1961;
isherwood and Mapson, 1962;
Chinoy etal. 1967). Endogenous

ascorbic: "acid  and its exogenous
effect (Nag et al. 1974; Jain et al.
1975) have been studied in plant
tissue cultures of some plant-species.
Earlier by our -group (Singh et al.
1990) in vivo ascorbic-acid content of
A. pannosum have been reported but
so far there is no report on- its pro-
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duction in tissue cultures, . hence, in .
the present study estimation of ascor-

bic acid from tissue cultures of ‘this

plant species has been carried out.

The effects of -auxins (IAA, 2, 4-D

and NAA), exogenous ascorbic acid

and D-glucosg has also been qbser-

ved on in vitro growth and ascorbic

acid production.

Materials and Method
The static cultures of A. pannosum
were established from the seeds
on MS medium (1962) supplemented
with 5 ppm kinetin + 1 ppm 2,4-D
and maintaned for ten months under
aseptic unlform conditions of temper-
ature at 26 + 19C, 55% relativ humi-
dity and diffused light. Durlng study
the tissues were harvested regularly
at the age of 2, 4, 6 and 8
weeks '
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Further, Indole acetic acid (1AA),
2, 4 Dichloro phenoxy acetic acid
(2, 4-D), Naphthalene acetic acid
(NAA; 1,3,5 ppm eachy, ascorbic acid
(250, 500, 750, 1000) mg/l and D-
glucose (0.5%, 1%, 1.5%, 2%) were
supplemented into the medium and
the tissues were harvested. Growth
indices calculated and ascorbic acid
contents were estimated by photo-
electric colorimeter method (Chinoy,
1962) in each tissue sample. Five
replicates  of each sample were

taken.

Results and Discussion

Endogenous ~ Ascorbic acid ~ from
Tissue Cultures (Control) : There is a
linear increase in the growth index
from two to eight weeks.
Maximum Gl (12.160) was found in
eight week old cultures and mini-
mum (2.602) in two week old tissues.
However, the ascorbic acid content
was maximum (79 50 mg/100 gfw) in
two week old tissues and minimum
(58.70 mg/100 gfw) in eight week
old cultures (Table 1).

Effect of Exogenous ascorbic acid :
The Gl in general showed an increase
upto the sixth week but it decreases in
8th week for each concentration of
ascorbic acid fed in the medium.
Maximum G! (12.60) was observed
in six week old cultures grown on
MS medium supplemented with 750
mg/l of exogenous ascorbic acid.
This growth index is relatively higher

than the maximum Gl (12.160) of
control tissues. The amount = of
endogenons ascorbic acid was maxi-
mum (167.40 mg/100 gfw) in two
week old cultures grown on 750 mg/I
ascorbic acid incorporated medium
while minimum 72.80 mg/100 gfw)
in four week old tissues grown on
MS medium incorporated with 250
mg ascorbic acid/litre (Table 1).

Effect of Auxins : (a) | A A:
Maximum Gl (8.03) was found in 8
week old cultures fed with Sppm.
1AA while minimum (1.84) in 2 week
old cultures grown on MS medium
incorporated with 1 ppm [AA. The
maximum amount (121.40 mg/1CO
gfw) of ascorbic acid was found in
2 week old tissues grown on MS
medium supplemented with 5 ppm
1AA and minimum (61.70) in four
week old cultures fed with 1 ppm
IAA (Table 2).

(b) 2,4-D : The incorporation
of 1 ppm 2, 4-D in the medium show-
ed the maximum Gl (8.60) at 8 week
old age but the two week old tissues
fed with 5 ppm 2, 4-D contained
the maximum (138.00 mg/100 gfw)
amount of ascorbic acid.

(c) N A A: The incorporation of
5 ppm NAA into the medium showed
the maximum Gl (6.45) and ascorbic
acid concentration (115.40 mg/100
gfw) at 8 week and 2 week old age
respectively.
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Effect of D-glucose : The maxi-
mum Gl (15.63) was observed in 6
week old cultures grown on MS
medium incorporated with 1.5%
D-glucose. This Gl is comparatively
higher than the maximum Gl (12.160)
of control tissues. Maximum amount
of ascorbic acid (156.20 mg/100
gfw) was found in two week old
tissues fed with 2% D-glucose.
However, minimum Gl (1.20) and
ascorbic acid content (70.90 mg/100
gfw) was found in 0.5% D-glucose
fed tissue at the growth ages of 2
week and 4 week respectively
(Table 3).

The present study supports that
tissue cultures contain free endogen-
ous acid, Mohan et al. (1974) have
reported the maximum amount of
- free ascorbic acid in six week old
~callus of Momordica charantia where
“as Nag et al. (1974) have found it to
_be maximum in eight week old tis-

sues of Datura spp. The effect of
exogenous ascorbic acid on the pro-
duction of endogenous as carbic acid
in vitro have been studied by Shekha-
wat (1985) on Z. simplex and Grover
(1984) on L. barbarum. They have
reported the maximum amount in 8
week old culture incorporated with
1000 mg ascorbic acid|litre.

From the data presented it can
be concluded that the potentialities
of the tissues to preduce ascorbic
acid even in ten month old tissues do
not decrease. The incorporation of

various auxins enhance the produc-
tion of ascorbic acid to a certain
extent. Exogenous feeding of ascor-
bic acid into the medium also ang-
ments the free endogenous ascorbic
acid but the supplementation of D-
gulcose into the medium increases
the growth of tissues as well as the
production of ascorbic acid signi-
ficantly. Among the auxins. 2, 4-D
and the incorporation of 750 mg
ascorbic acid/litre in to the medium
are more potential to synthesize
ascorbic acid. D-glucose increases
growth and ascorbic acid content of
the tissues remarkably and acts as
one of the precursors of ascorbic
acid (Isherwood et al, 1954 and
Loewus and Kelly 1961).

The marked.increase in ascorbic
acid content of the tissues by feeding
the growth adjuvants at 2 week age
may be due to their higher absorption
from the media by the callus and its
conversion to ascorbic acid. The
amount of ascorbic acid in four and
six week old tissues was low, which
might be due to its utilization in
growth and development and also in
synthesis of some secondary meta-
bolites.
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