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BIOCHEMICAL EVALUATION OF ROOT TUBERS AND IN VITRO INDUCED CALLUS
OF ADAPATHIYAN (HOLOSTEMMAADA-KODIEN K. SCHUM.)
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Abstract: Holostemma ada-kodien is alaticiferous climber belonging to the family Asclepiadaceae. The root
tubers of the plant are medicinally important and are useful in opthalmopathy, orchitis, cough, burning sensa-
tion, stomachalgia, fever and to cure ‘tridosha’. The medicinal properties of Holostemma are due to the pres-
ence of terpenoid sugars and amino acids. This study deals with the preliminary biochemical analysis of root
tubers and in vitro induced callus of Holostemma. Comparative analysis of amino acids shows no alteration in
the primary metabolism in the callus. The metabolism of production of terpenoid compounds in the callus

however shows alteration.
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INTRODUCTION

Holostemma ada-kodien K. Schum. is an im-
portant medicinal plant belonging to the fam-
ily Asclepiadaceae and is widely distributed in
the tropical rain forests in India (Kolammal,
1979; Sivargjan and Balachandran, 1996).
The plant is used for maintaining youthful
vigour, strength and vitality (Gupta, 1997).
The root tubers of the plant are used as tonic,
ophthalmic, alterant, stimulant, aphrodisiac,
expectorant and galactagogue (Warrier et al.,
1995). The terpenoid sugars present in the
root tubers of the plant are responsible for the
medicinal properties (Ramiah et «al, 1981).
There is a huge demand for the root tubers of
Holostemma and more than 150 tonnes of root
tubers are required every year in the South In-
dian pharmacies.

The present study deals with the comparative
evaluation of the amino acids and terpenoid
compounds in the root tubers and in vitro in-
duced callus of Holostemma. This will aid in
exploring possibilities of commercial produc-
tion of active chemicals in Holostemma in vi-
tro thereby being useful in reducing the
pressure on the natural habitats of this plant.

MATERIALS AND METHODS

The root tubers used for analysis were ob-
tained from one-year-old field grown plants of
Holostemma. The tubers were washed free of
adhering dust particles using clean water and
blotted free of adhering water droplets using
clean filter paper. The in vitro callus was in-
duced according to the standard procedure
(John, 1996). One-month-old callus was used
for analysis. Callus was washed free of adher-

ing media and blotted free of water droplets
using clean filter papers.

The amino acids were detected as per the
standard procedure (Harborne, 1973). Five
grams each of fresh root tubers and callus was
ground separately using a mortar and pestle
after adding 10 ml of 10 per cent iso-propanol.
The extracts were centrifuged at 13000 rpm
for 3 min and the supernatant was used for
evaluation of amino acids. The plant samples
were eluted on a Whatman no. 1 chroma-
tographic paper using n-butanol-acetic acid-
water (12:3:5) as running solvent system. The
eluted chromatograms were dried completely
in a flow of cool air and sprayed with 0.2 per
cent ninhydrin in acetone. The chromatograms
were placed in a chromatographic oven at
105°C for 3 min. The colour and Rf value of
spots obtained were recorded. The amino ac-
ids found in the root tubers and callus were
identified by comparing their Rf values with
those of the standard amino acids. The terpe-
noid essential oils were evaluated from the
ether extract whereas the triterpenoids and
sterols were evaluated from the methanol ex-
tract of the root tubers and callus defatted with
ether.

The essential oils were detected by elution of
extracts on TLC plates using methylene di-
chloride : chloroform : ethyl acetate : n-
propanol (47.5:45:2:4.5) as the running sol-
vent system. The eluted plates were dried in a
flow of cool air and each plate was sprayed
with 5 ml vanillin-H,SO, spray reagent
(Touchstone and Dobbins, 1978). These
plates were then kept in a chromatographic
oven at 105°C for 5 min. The colour and Rf
value of the spots were noted.
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Table 1. Profile of amino acids in root tubers and callus of Holostemma ada-kodien

Sl Rf value ] .

N 1 — Spot colour | Probable amino acid |
O Root tubers Callus | Standard i |
1 022 | 022 0.22 V?Olet _ L Histi.dinemonohydmchloride

| 0.22 Violet _ L Glycine
| 0.31 Violet DL Serine
2 0.31 031 | - I oy
0.31 Violet DL Aspartic acid
0.39 Violet DL Threonine
3 0.39 0.40 = =
0.39 Violet : DL Alanine
0.48 Yellow L Proline
4 2 0.48 ' i .
| | 0.49 Yellow _ L Cysteine monohydrochloride |
| 0.53 Violet L Leucine
5 053 0.54 , =~
0.53 Violet DL Methionine
0.67 0.67 0.67 Violet | DL Phenyl alanine
7 | 083 08 | 0.83 Violet | DL 2-amino butyric acid

For separation of triterpenoids and sterols, the
samples were eluted on TLC plates impreg-
nated with AgNO;. For the elution of triter-
penoids, n-butanol : 2M NH,OH (1:1) was
used as the running solvent system whereas
for sterols, chloroform : methanol (3:4) was
used. The eluted plates were dried as men-
tioned above. The triterpenoids were detected
by spraying antimony trichloride whereas for
sterols, p-anisaldehyde spray reagent was
used. The Rf value and colour of spots ob-
tained were documented.

RESULTS AND DISCUSSION

Comparative evaluation of amino acids in root
tubers and callus of Holostemma is presented
in Table 1. The comparison showed the pres-
ence of six amino acids in the root tubers and
an additional amino acid (spot 5) in the callus.
This is an indication that the primary metabo-
lism in Holostemma callus is not hampered at
all. Four amino acids in root tubers and callus
(spots 1-4) and the additional amino acid in
the callus (spot 5) matched with more than one
standard amino acid. These amino acids were
detected as bigger spots as compared to the
standard amino acids. This may be due to the
fact that during amino acid extraction in plant
samples, apart from the free amino acids, cer-
tain intermediate compounds interfere result-
ing in a bigger spot. The bigger spots matched
with more than one standard amino acid of
nearly same Rf values. In such cases, it can be
stated that either one or both of the amino ac-

ids may be present. Remaining amino acids in
the root tubers and callus (spots 5 and 6) were
identified as DL phenyl aanine and DL amino
butyric acid respectively.

Comparison of the essentia oils, triterpenoids
and sterols in the root tubers and callus of
Holostemma is presented in Table 2a and 2b.
Eleven essential oil compounds were present
in the root tubers while seven were present in
the callus. The spots 1 and 6-11 differed
slightly in the Rf values as well as the spot

Table 2a. Comparison of essential oils in root tubers
and callus of Holostemma

6 | Essential oils

Z | Root tubers . Calus
P B coow s [ o
1 | 008 | Fluorescentgreen | 0.04 B_rownish

2 | 0.16 | Green | 058 | Pink

3 |0.26 Fluorescent green | 0.62 | Pink

4 | 044 Blue | 0.75 | Purple

5 I 049 | Brown 090 | [InKishye:-
6 : 0.56 | Pinkish | 0.95 | Pinkish

7 | 0.65 |Purplish 0.99 | Pinkish

8 | 0.79 | Greenish
9 | 089 Yellowish
10 | 0.94 | Brownish

| Pinkish fluores-
n | 0'98___cence
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Table 2b. Comparison of triterpenoids and sterals in root tubers and callus of Holostemma

ot | _ Tritepenoids
No. | Root tubers | Cllus
Rf Colour of Rf '

1 | value | spots | value | Colour{oiSpoes

) Bluefluores-

2 | 0.46 . Purplish . 0.80 . e

| . | Pink fluores-
3 | 059 | Purplish | 0.88 . cence .
4 0.84 | Purplish 097 | Pinkish purple

colour in the root tubers and callus (Table 2a).
The spots 2-5 in the root tubers were not
found in the callus. This is an indication of a
slight change in the secondary metabolism of
essential oils in the callus as against the root
tubers. This change may be due to the differ-
ence in culture environment, nutrition and
anatomical and physiological state of the two
tissues.

In the case of triterpenoids, three compounds
each were detected in the root tubers and cal-
lus. The compounds differed in the Rf values
and spot colour (Table 2b). In the case of ster-
ols, the two spots obtained in root tubers had
the same Rf values and colour as that in the
calus. This reflects that the compounds are
different which is aso an indication of the
atered metabolism of production of triterpe-
noids in the Holostemma callus.

Comparative evaluation of sterols in root tu-
bers and callus showed the presence of two
spots with same Rf values and colour. So in-
terestingly, in the case of sterols, the secon-
dary metabolism has not been altered.

This study indicates the preliminary differ-
ences in the secondary metabolites present in
the root tubers of field grown plants and thein
vitro induced callus of Holostemma ada-
kodien. The primary metabolism in the in vi-
tro induced callus has not found to be atered.
The metabolism of production of essential oils
and triterpenoids has however been altered.
Interestingly, the metabolism of sterol produc-
tion has not been dtered. Further studies on
the alteration of secondary metabolism, resto-
ration of the secondary metabolism of root tu-
bers in the in vitro callus and testing the

o Seds
~Root tubers ' ) Callus
Rf Colour of | Rf
vaue |  spots value Colour of spots
0.15 S 0.15 Bluefluorescence
’ black )

062 | Faint pink 0.62 Faint pink

pharmacological properties of the compounds
detected in the in vitro callus against those of
the root tubers will help in developing a com-
mercial production system for secondary me-
tabolites in Holostemma.
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