258 NOTES

Acknowledgement
Technical assistance in this work was given by Mr. J. B. ADAMS and is gratefully

acknowledged

Glaxo Laboratories Ltd., Montrose, Angus (Great Britain) PETER J. STEVENS

C. B. BARRDTT, M. S, J. DaLras anp F. B. PADLI:Y, Ckem Ind. (London), (1962) 1050
L. J. Morr1s, Chem. Ind. (Londonr), (1962) 1238.
A. Ercori; R, Virar: AND R. GARDI, Steroids, 3 (1964) 479.
J. Avican, D. S. GoopMAaN AND D. STEINBERG, J. Lipid Res., 4 (1963) 100.
5 R. IKkaN AND M. CuDzINOVSKL, J. Chvomatog., 18 (1965) 422. ‘
6 N. W, DrruLrio, C. S. Jacoss, Jr. aNnD W. L. HovLMES, J. Chvomatog., 20 (1965) 354.
7 R, KAMMERECK, WJ:N-I-IIU LEE, A. PaLiokas AND G. J. SHROEPFER, JR., J. Lipid Res., 8 (1967)
282,
8 J. W. Corrus-PEEREBoOM AND H. W. BEEKES, J. Chromatog., 17 (1965) 99.
9 H. E. VRomaN AND C, F, CoHEN, J. Lépid Res., 8 (1967) 150.
10 L. J. MoRR1s, J. Chromatog., 12 (1963) 321.
11 P. J. STEVENS, J. Chromatog., 14 (1964) 269. '
12 L. J. MoRrR1s, in A, T, James aAND L. J. Morris (Editors), New Biockemical Scparations, D. Van
Nostrand Company Ltd., London, 1964, pp. 205-319. .

E S\ A ]

Received April 2nd, 1968

J. Clwomatog., 36 (1968) 253-258

CHROM. 3481

Thih-'layer chromatographie separation of flavonoids in Medicdge
(Paplllonaceae)

Blochenncal systematms which has developed very rap1dly within the: last
decade, has revealed the significance of flavonoids as favored taxonomic markers
among many secondary constituents of plants. Significant  correlations. between
flavonoid distribution patterns and morphological features of various plant species, -
have been. reported in literature! and therefore the present study on. the distribution
of flavonoids in different species of Medicago (Papilionaceae), was taken up. Although ‘
paper chromatography has been successfully used for the separation of flavonoids, -
thin layer chromatography (TLC), due to its greater sensitivity and shorter developing
time, has recently. been widely used in the separation of anthocyanins?, flavonoids?
and secondary phenolic compounds?.5. In the present communication, a simple, rapid
and a very sensitive technique for separation of the flavonoids .of Medicago species,
by means of commercially produced Silica Gel and Cellulose Eastman Chromagram
Sheets, is br1eﬂy dlscussed o

Materials and methods . : : : : :

Petals from fifty flowers of perenmal and annual species of M edzcago, welghmg
approximately 0.05 g, were dried at room temperature (70-80°F). The dried: petals
were ground in 1 ml petroleum ether (boiling range 37.8°-58.2°) and thus ‘the carote-
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: petal: xfferent accessions of Medzcago‘
“murex (from left to'right . 1=5 spots) and “Medicago constricta, (left ‘to right spot 6), developed with

n-amyl-alcohol=acetic: acid—ivater: (21 1) and sprayed w1th 1% sodxum borohydnde in 150-‘,
jpropanol (day llf,,ht Agt‘achrome) o AN ,
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noids were first removed by centrifugation. If the petals showed presence of more
- yellow carotenoids, washing with petroleum ether was repeated. The residue was then
dried and o.5 ml of o.x IV HCl was added to the samples which were thoroughly
stirred by a glass rod and left inside a refrigerator over night. Next day, samples
were centrifuged and a pale yellow supernatant containing flavonoids was collected
in narrow vials.

A. Chromatographic procedure - : o

Precoated Silica - Gel: Dastman Chromagram -sheet - type 6061, 6065 and
Cellulose Eastman Chromagram sheet 6064 (Eastman organic: chen‘ucals, Drstﬂlatlon
Products Industries, Rochester, New York) ‘were tested for thin layer chromato-
graphic separation of unhydrolysed flavonoids. Various developmg solvent. m1xtures
were kept inside capped reagent. bottles and the atmosphere inside the bottles was
made saturated by frequent’ shakmg ‘Then a’ 4 cm’ wide strip of the chromagram
sheet having two sample spots,: was left inside for. developrng and the bottle was
capped. In this way a preliminary screemng of useful solvents was carrled out and.
finally a 20 cm X 20 cm sheet was spotted W1th 15 plof sample extract ata chsta.nce of
2 cm from the base as well as from each other ‘The Eastman Chromagram Developmg
Apparatus caused non-uniform movement of different spots due to irregular movement
of the solvent front. Therefore the chromagra.m sheets were ‘developed: (one d1men-
sional, ascending) inside the Desaga Chromagraphy tank, lined with ﬁlter paper for
maintaining a saturated’ atmosphere of the solvent: 1n51de ‘The solvent was added at
least 2 h before the sheets were developed and the solvent front ‘was allowed to move
up to a height of 15 cm o PR R S

B. Solvents i S , |
A variety of solvents wluch have been reported to be sultable for a paper

chromatographic separat1on of flavonoxds1 6,7, were.chosen. The followmg developxng
solvents were tested and-are. referred to’ through out the text (z) n-Butanol—-acetlc
acid—-water (4:1:5 v/v, upper phase (2) ‘n-butanol-z N HCI (I 1), upper phase (3)
n-propanol-acetic. ac1d—water (1 I 1' (4) toluene—-ethylformate—form1c ac1d (5 4 I) H

alcohol-acetic acid-water’ (2:1: 1)'; () water—I-ICl——fornnc “acid’ (8 4: I) (8) ethyl ‘
acetate-formic acxd——water (8:2:3) upper phase; (9) fornnc ac1d-—HCl—water (5:2: 3)
(10) water—acetic ac1d—I—ICl (42 8 3) (II) 5 % forrmc amd (12) 5 % phosphonc
acid.

: stzmhsatzon techmques After development the sheets were dr1ed aid exammed ‘
in visible light, long wave ultra violet (U.V.) light (350 mu) and short wave U.V. light
(254 mu) by means of universal U.V. lamp Camag type TLgoo. They were examined
in U.V. light after exposing the chromatograms to various chromogenic sprays namely‘

5 % ethanolic aluminium chloride, 5 % aqueous sodium carbonate, 1 % sodium boro-
hydnde in isopropanol and 1% methanolic tetraphenyl boroxide ethanolamine, -
.complex (K & K Laboratories Inc., Plain View, New York). Chromatograms were
also examined after fuming with ammonia. The spots were directly recorded on the -
sheet by a soft pencil. Color slides, with Kodak High Speed Ektachrome film exposing
for 2o min/f 5.6 at a distance of 50 cm from the sheet in 3660 A long wave U.V. light
(ultra violet lamp chromatovue, Model C-3, Ultra violet Products Inc. San Gabriel,
Cahfornra) or with Daylight Agfachrome exposing for 8 min under the same conditions,
were prepared A Kodak Wratten 2B filter was used.
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Experimental
Silica Gel Eastman Chromagram Sheet type 6061 and 6065

- - All the developmg solvents. Whlch are mentloned before, were . tested and only
the two solvents namely upper. phase.of #-butanol-2: N. HCL (1:1 v/v) and 1soarnyl
alcohol-acetic acid—water (2:1:1), were found suitable for the separation of flavonoids.

Although all the chromogenic sprays described earlier.were found satisfactory,
‘ % sodium borohydride in isopropanol was preferably used ‘because the spots
showed less diffusion in isopropanol. . . o : :

C ellulose Eastman C hromagram Sheet 6064 : :

" Twelve d1fferent ‘solvents whose reference has been made earher were tested
Only three solvents n-butanol-z N HCI (1:1 v/v), 'n-arnyl alcohol-acetic amd-—water
(2:x:1 v/v) and ethylacetate—formic acxd—water (8:2:3), were found suitable. One
dlmensmnal ascending chromatograms were developed a.nd sprayed with- the chromo-
gemc sprays S .

Dzscusswn cmd concluszon

.- Both Silica Gel type 6061, 6065 and Cellulose type .6064. Eastman .Chroma-
gram sheets were found suitable for one dimensional ascending: separation of unhydro-
lysed ﬂavon01ds of Medicago species. A ‘micro amount of ‘'sample could easﬂy be ana-
lysed in1~2 h by the above technique. while paper chromatographm separation .took
12-14 h, Spraying with the chromogemc agents was found essent1a1 for good visibility
and color photography :
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