s CO

ioseiy cumipaiable {o those found im substifuted

benzimidazole~1s. IR spectra]l  data show  that
N-benzeaesuiphonyt L(4)  plutamie acid  and
N-benzenesulphonyl 1.(—) aspartic  acid  ¢Xhibit
bands in  the reglon  1700-1724 el due
to COOH. But 1n  these three compounds
(R*H,. R*H, and R'H.) no band m  this

region is observed. In addition baands in the regions
15701613 emy'? and 1360-1369 cm"! due to COO”
antisymmetrical and  symmetrical stretches respec-
tively are obsenvediz 13, These indicate the
zwillierion structyres for the compounds which may
be represented as in Fig, 2.
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ISOLATION AND CHARACTERISATION OF ANTHOCYANIN PIGMENT FROM
PHOSPHORUS-DEFICIENT MALZE, PLANTS

S. C. BHATLA anDp R, C. PANT*
Department of Botany, University of, Delhi, Delli 110007

ABSTRACT
Pnosphorus-deficiency in maize (Zea mays var. Ganga-J) resulted in the accumujation of
anthocvanin pigment in leaves. The accumulating pigment was extracted in methanol-HCI (99:1)
and Ia’part of it was hydrolyzed to sepirate the aglycone (anthocyanidin) and the sugar moieties.
The purified anthocyanin pigment and its aglycone were supjected to chromaztographic and spectrc-
photometric anilyses and the pigment was identified as cyanidin-3-glycoside, a monoside. Sugar
moiety was tdentified 8s rhamnose. On the bzsis of these studies, the accumulating pigment was

characterized as c¢vantdin-3-rhamposide,

INTRODUCTION
IDENTIFICATION of anthocyanin p'gment in

maize has so far been accomplished only in the
aleurone layer of sceds! and the anthers of
Pr strains?, But no information is available on
the identity of the pigment accumulating in the
leaves of phosphorus-deficient maize. It was,
therefore, decided 10 underiake the identification
of the accumulating pigment.

EXPERIMENTAL

Phosphorus-deficicney was developed in maizs
(Zea mays var. Ganga-5) plants, grown by sand

* Department of Plant Physiclogy, G. B. Pant
Unsversity of Agriculture and Technology, Pant-
nagar, District Nainital (U.P.).

Culture technique34, by supplying them 0-3 ppm
of phosphorus in ths nutrient medium, instead of
62 ppm supplied for normal growth.  After
40 days of growth, the pigment was extracted from
the Ieaves m  methanol-HCl (99:1 v/v) and
purified chromatographically3, A  part of the
purtfied pigment was acid hydrclyzed® and the
aglycone (anthocyanidin) was collected in 2-3 ml
of amyl alcohol and purified5. The aqueous layer
of the hydrolysate contains Jlarge amount of
hydrochloric acid besides the sugar fraction. Before
analysis, the acid was removed from the sugar
sample”,

The Rf values of the anthceyanim pigment and
s aplycone were studied by descending chromatn-
graphy on Whatman No. 1 paper. The solvents
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used for anthocyanin pigment were: BAW
(Butanol-acetic acid-water; 4:1:5 v/v, upper
layer), BuHCl (Butanol-2-N HCi; 1:1 v/v, upper
layer) and 1% HCIL. The solvents used for the
aglycone were : Forestal (Conc. H(Cl-acetic acid-
water; 3:30:10 v/v), Formic (Conc. HCI-
formic acid-water; 2:5:3 v/v) and BAW. The
absorbance o©of the anthocyanin pigment and its
aglycone were recorded in u.v. and visible parts of
the spectrum. Finally the bathochromic spectral
shift of the pigment was studied in the presence of
aluminium ijons at pH 2-4. All the experiments
dealing with characterisation of anthocyanin pigment,
were done in the dark. The sugar fraction of the
'pigment was also Identified chromatographically3
and by studying the spectrum of the aniline-oxalate
complex of the sugar?d,

RESULTS AND DISCUSSION

The results of the present work are summarizel
in Table I. The Rf values of the extracted
pigment in different solvents and the M . values
in uv. and visible range of the spectrum tallied,
very closely with those of 3-monosidic glycosides
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bathochromic spectral shift, the value being very
close to that obtained with standard c¢yanidia
glycosides. This indicated that the pigment had
free  o-dihydroxylic groupings, which further
strengthened, its identity as cyanidin based pigment.
Unlike 5-glycoside and 3, 5-diglycoside, this pigment
does not fluoresce in wv. light and gives dull
colour. It was thus taken to be an additional proof
for the pigment being a 3-glycoside, a monoside.

The Rf wvalues of the aglycone fraction in
different solvents and the A, values in uw.v. and
visible tange of the spectrum also tallied exactly
with those of authentic cyanidin, Finally, the
Rf value of the sugar fraction, the colour of its
aniline oxalate complex and the spectral absorbance
of the complex were exactly similar to those
observed with standard rhamnose.

From the results of the present work, it can
be seen that the pigment extracted from the leaves

of phosphorus-deficient maize plants bas the
following structural features (Fig. 1) : (i} The
aglycone part of the pigment is cyanidin. (i) The
pigment is a 3-glycoside, 2 monoside. (iii) The

sugar present in the pigment is rhamnose. It is,

of cyanidin. The pigment also underwent a therefore, evident that the extracted pigment
TABLE |
Properties of the anthocyanin pigment extracted from maize leaves
Rf(x 100} in Amgy I
Anthocyanin pigment e L —  AlCi,
BAW B1HC] 1% HCI u.Vv, Visible saift (nm)

Anthoeyanin from Zea mays 31 42 10 284 533 46
Cyanidin based pigment’ 31 44 Y 284 533 45

Rf (x 100) in Amay 1IN

Anthocyanidin pigment S : - S -
Forest -l Formic BAW U.VvV. Visible
Anthocyanidin from Zea mays 49 21 64 277 535
Authentic anthocyanidin 44 21 68 277 535
Rf (» 100) in Apax 19

Sugar

Benzene-Butanol-Pyridine-Water (3:10:§5:4 v)

gl ule. e T Ty N W P P e w7 ey - N ——r Mg,

the range 33)-530 nm

T e — ] "ok 2 -

-

Sugar from the extracted
pipgment
Standard rhamnose

il S —

H—-“-—--'

W

83 370
83 370

mﬂﬂ-ﬁm—ﬂ-——-ﬂ_—-mmﬂ
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