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involved in bonding, there is naturally a decrease in
intensity. In the lanthanide complexes now investi-
gated, both the 1273 and 1248 cmm™! bands of the ligand
have been aflected in position and there iS considerable
decrease in Intensity.

There 1s broad band between 3500-3¢00 ¢cni? in all
the lanthanide complenes and this band is due to the
presence of water molecules in the complexes. How-
ever, there is no band in the free ligand in this region,

From an examin: lion of the above data, it can b€
concluded that orthophenylenediamine zcied as a
bidentate ligand in the lanthanide Complexes.

One of the authors (BKP) is grateful to Principal,
G. R. Mhaisekar, Yeshwant Mahavidyalaya, Nended,
tor his interest :nd constant ercourzgement during
the course of the work. He 15 also grateful to
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Drs. D. D. Khanolkar and V., M., Dokras for their
interest and encouragement.
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STUDJES ON COSTUS SPECIOSUS SIMS.

Part 1.

Variability in Diosgenin Content

Y. K. SARIN, B. K. KAPAHI, S. K. KAPUR anp C, K, ATAL
Regional Research Laboratory, Jammu (Tawi)

ABSTRACT
A wide range of variation in the diosgenin content has been observed in the rhizomes of

Costus sp2ciosus.

The distribution in different poriions of the same rhizome is uneven.

There is

a definite clone to cloas variation while the diosgenin content is highest during the full bloom period

in the monrths of July and August.
INTRODUCTION

COSTUS SPECIOSUS SIMS. has iecently gained
importance 2s a sour¢e of diosgenin, a precursor
in the synthesis of steroidal hormonest. Analysis of a
large number of rhizome samples collected from various
to-alities during different months 1evealed a lot of
variation in diosgenin content from plant to plant £s
well as at different periods of harvest. Detziled stu-
dies were, therefore, undertaken to find out the range
of variability in the diosgenin content and the factors
affecting it.

MATERIALS AND METHOLS

Four plants from one year old crop in the nursery
were harvested during Derember, 1975 for determining
the dis.ribution of diosgenin in different poitiorns
of the same rhizome. Each rhizome was divided
into tins, nodes and internodes and esch set aralysed
szparately for diosgenin content. For deteimining
the range of diosgenin content in the natural popule-
tion, two hundred plants giowning side by side in
the Suhari Village were harvested during November,
1975 and each of the rhizome 2nalysed separately.
Dziermination of the diosSgenin content during diffe-
rent months of the year was done by sampling three
plants from a two year crop in the nursery. A unij-

form portion of the rhizome of each plant was taken
for anzlysis at 50 days interval between January, 1975,
the pariod when the dormancy sets into April, 1976
when buds on the nodes start swelling. The procedure
adopted for chemical analysis is a¢cording to Sarin
etal, (loc. cit). The diosgenin content has been
calculated on dry weight besis,

RESULTS AND DDISCUSSIONS

(i) The diosgznin content in tips, nodes and inter-
nodal portions of the rhizome are given in Table 1.
The diosgenin content in the nodal regions 1S greater
than the tips and internodes, the latter having the least
amount. The lesser conceniration of diosgenin 1n
tip and internodal regions, however, does rot aflect
much the overall yield from the rhizome as the bulk
of 1ts btomass (about 75%4) 18 formed by close set
nodes.

(i) Range of diosgenin cuntent in natural population:

The analysis of 200 riizome samples indicate that
the diosgenin calculated on crude basis range trom
0:39% to 3-65% (d.w.b.). Of the seven categories
of clones conraining "between 0-5¢, and 4:0% of
diosgenin, those having upto 1% constitute only
2%0 of the total, while those containing 1:09% to I*S?{;
1-5% t0 2%, 2-5% 103-0%, 3-0% to 3-5% and 3-5%
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TABLE I
Distribution of diosgenin in one year old rhizome of Costus speciosus

Diosgenin percentage (Pure; dry wt. basjs)

Sample No. 1
Tuber portion — . i

—

Sample No. 2 Sample No. 3

diosgenin ¢,  Increase or

decrease over

djosgenin %

Increase or

Increase or
decrease over

djosgenin %,
decrease over

average average average
Nodes with
sprouted stem 0-88 +0-27 0-57 +0Q-14 0-72 4+3-15
Internodes 0-41 —0-20 036 —(Q-07 0-42 —0-15
Tips 0-60 —0-01 0-37 — (-06 0-56 -~ Q-01
Average 0-61 0-43 0-57
TABLE 11

Seasonal variation in diosgenin content of Costus speciosus rhizome

Date of sampling

Yegetative stage

1st January, 1975 Acerial portions dried up
20th February, 1975
10th April, 1975

30th May, 1975

Dormant

Dormant

21st July, 1975
10th September, 1975

30th October, 1975
yellowing

20th December, 1975
8th February, 1975
30th March, 1976

Aecrial portions dried up
Dormant

Dotrmant

to 4% of diosgenin constitute 14%, 30%, 39%, 129%,
2-5% and 0-:5% of the total respectively. It can be
noticed that more than half of the total pumber of
clones sampled (549%) contain more than 2% of crude
diosgenin. Somewhat similar observations have been

made (i certain other localities in Jammu, Kangra K

and Dchradun. The fact that some of the clones are
exceptionaliy rich in diosgenin, promises great posSi-
bilities of evolving a high vyiclding strain thiough
selection and multplication,

(1) Seasonal variution in  diosgenin  confent ;. The
analysis of 1hizome portions obtained fiom three
plants  have revealed interesting resubis (Table 1D,
The djosgznin content increuses steadily from early

Acrial shoots 10-15¢m tall with few leaves
Aerijal shoots with flower buds
Fruit formation on lower flowers of the inflorescence

Flower heads with mature fruits lower leaves

% Diosgenin (Pure: dry wt, basis)

Clone (1} Clone (2) Clone (3)

0-63 0-52 0-61
0-91 0-75 0-86
0-80 0-81 0-81
0-65 0-69 0-65
2:-61 2-02 264
1-02 0-58 0-88
1-21 0-86 0-34
0-72 0-38 0-44
1-03 0-45 050
1-10 0-69 0-6]

January when complete dormancy sets in tiil the month
of May when young shoots sprout. There is a very
sharp increase in the months of July ana August whep
the plants achieve optimum height and arein full
bloom. Diosgenin content again declines sharply during
Scptember and October, the period of intensive fruit

formation,

This decline continues till the last wecek

ol December when the aerial shoots dry up completely.
The average diosgenin content of bulk material during
August was 3869, (Crude) as against 2119, (Crude)
for the material coliected in November., Sunilarly
A large number of Samples harvested from  Jomnw
plantations in July gave a diosgenin content {puie)
above 2:095 (dow.b). There appeirs 10 be a ¢lose
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relationship between the flowering and fruiting of the
plant and diosgenin content.

The fo-~egoing obsarvations indicate a wide range
of variabiluizy in the diosgenin content of the rhizomes
of Costus speciasus, There (S A defintte clonal variation
with a very wide range of aiosgenin ¢ontent. The
variation appedss to be genet{C rather than physiologic
as no rclationship with the size and correspondingly
the age of the rhizome could be established, A large
parcentage of plants growing wild 1a the sub-Himalayan
localities of Jammu, Kangra and Dehradun contain
appreciably high content of diosgenin. This makes
the task of evolving @ high yielding strain more easy,

e

The abrupt ana sharp rise of diosgenin during the
months of July and August, an equally sharp decline
in September and October and reduction of diosgenin
content to less than half of July concentration during
the perind of dormancy suggests that the ¢rop sheuld
be harvested during the peak diosgenin months.

The authors are grateful to Prof, T. S. Sadasivan for
fruitful suggestions during the course of this investi-
gation, ‘Tnanks are also due to Sarvashri Ajendra
Singh, J, P. Singh and D. R, Sharma for providing

necessary help.

1. Sarin, Y. K, Bedi, K. L, and Atwl, C. K., Curr,
Sci., 1974, 43 (18), 369.

Ay S

.

workers and pisciculturists.
I Pages 116 Royal 8vo.

Pages 84+44 illustrations

Pages 171438 text-figs. and 10, plates

| INDIAN SARDINES

( Zoological Monograph No. 2)

Ll R. V. NAIR

It is a monographic compilation of all available information on the subject,
highlighting the achievements made on the various aspects of the biology and

' fisheries of oil sardines and lesser sardines.
l This well illustrated monograph is useful to postgraduate students, research

OTHER ZOOLOGICAL PUBLICATIONS

THE MILLIPEDE THYROPYGUS
(with special reference to Indian species) by G. Krishnan

INDIAN THYSANOPTERA by T. N. Ananthakrishnan }

| Copies can be obtained from
THE SALES & DISTRIBUTION OFFICER
PUBLICATIONS & INFORMATION DIRECTORATE, CSIR
HILLSIDE ROAD, NEW DELHI 12

Price Rs. 22-00 $7.00 £2.20

Price Rs, 1200 §$ 3.50 £ 1.20

Price Rs,. 26-00 §$ 8.00 £ 2.60

—a




