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CHROM. 3528

Separation of dianthrone glycosides and anthraquinone glycosides in senna
and rhubarb on columns of Sephadex LH-20

Both senna leafl (Cassia angustifolia) and rhubarb root {(Rhewmn paloiatunt)
contain dianthrone glyveosides and anthraquinone glveosides!. 2 The separation of these
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two groups ol glveosides i~ important inasmuch as they possess a different pharma-
cological activity?s Separation is possible with counter-current distribution?, paper
chromatography® and thinslaver chromatograpbyt 0 Horpaonnier, WAGNER  AND
Lreve® reported the separation ot anthraquimone gliveosides i rhubarb on a poly-
amide column. Using this method, however, we found that the dianthrone glveosides
were retained on the column and it was impossible to elute them without destroving
them, The many aromatic rings which are present per molecule of dianthrone glyvcoside
are responsible for the strong adsorption on the polviamnide. \We next tried separation
on Sephadex since the two groups of glyvceosides differ considerably in molecular size.
On Scephadex G-ro, sennoside B (X o= 0.18) and rhein monoglyveoside (Ayv = 0.23)
could be separated with water as eluent . The glveosides of senna and rhubarb extracts,
which contain more and other dianthrone glveosides and anthraquinone glveosides
than the two tested, could only be partly separated. A strong adsorption of the
greater part of the glveosides present was observed on Sephadex G-1o. This is a well-
known cffect of aromatic substances containing phenol groups on the more cross-
linked dextran gelst.

Attempts to separate the glveosides with Sephadex LH-20, which allows the
use of polar solvents, were more successful and the results will be described in this
comnmunication,
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Experimental
M aterials
Sephadex LH-20 (Pharmac1a),
Sennoside A, B and C (Sandoz)

Rhein monoglvcoside (from ou

AWML ALA 2rATVAAVUEL Y WSOAAL (4alsais e

PC and TLC),

Rhubarb and senna extracts were prepared by boiling 100 mg of the drugs with
20 ml 70 % methanol and drying 3 ml of this solution ¢» vacuo below 30°.

Chromatographic procedure

Column chromatography. Sephadex LH-2o0 is allowed to swell in 70 % methanol
before packing the column. Bed dimension: 20 X 1 cm; flow rate o.x ml/min. The
extracts were dissolved in 70 % methanol and applied on the top of the column.
20 % methanol was used as an eluent. Zones eluted from the column v<re evaporated
to dryness #»n vacuo and investigated by paper and thin-layer chromat. - ‘aphy. '

Paper chromatography. Paper: Schleicher and Schiill 2043 1. Solvent:
n-propanol-ethyl acetate—water (4:3: 3)8.

T hin-layer chromatography. Adsorbent: Kieselgel G (Merck). Solvent: -
propanol-cthyl acetate-water (4:4:3)%8.

Detection. Paper and thin-layer chromatograms are observed under U.V. hght
with. the following results: Dianthrone glycosides give a dull ochre colour; anthra-
quinone glycosides and aglycones give an orange colour; flavonoids give a grey-brown
colour, which turns to bright yellow under ammonia vapour. In daylight, dianthrone
glycosides give a yellow colour, which changes to red with ammonia vapour or on
spraying with a 5 % solution of KOH in 50 % MeOH.

Anthraquinone glycosides give a faint yellow colour, which intensifies with
ammonia vapour or alcoholic KOH ; flavonoids give a yellow colour, which intensifies
with ammonia vapour or alcoholic KOH. :
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Results and discussion

The extracts develop a number of well-separated yellow-coloured zones on the
column during elution. The best separation was obtained using 70 % methanol as
eluent. Other eluents which were tried, such as methanol-water mixtures and acetone-
water mixtures of different composition, gave an inferior separation and, iu some
cases, a strong adsorption of the glycosides was observed.

Tables I and IT show the 1esults of the fractionation of the extracts mvestlgated

Dianthrone glycosides with large molecular size are eluted first, followed by the
anthraquinone glycosides, which are about:half the molecular size of the dianthrone
glycosides. Anthraquinone aglycones, which have the smallest molecular dimensions,
are eluted last from the Sephadex. Zones 7 and 8 of senna extract remain strongly
adsorbed and could only be eluted with 70 % acetone. This fractionation confirms the
theory of gel filtration. However, the aromatic adsorption effect also plays a role in the
elution pattern, as is shown by the large efﬂuent volumes Wthh contain most of the
anthraquinone glycosides and aglycones. : : ' ‘

In add1t1on it will be seen from Tables I and II that, in senna, aloeemodin
monoglycoside (together with a flavonoid) is eluted before rhein monoglycoside,
while in rhubarb, rhein monoglycoside (together w1th aloeemodin diglycoside) is eluted
before: aloeemodm monoglycoside. Although it is not poss1ble to obtam a separatlon
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TABLE 1

FRACTION® . ION OF AN EXTRACT FROM SENNA LEAF ON A SErHADEX LH-20 caoLurMy

Zone  Colour

I ffleent

Components Repralue
iolierne e e . ~
Gl PC 1o
1 faint vellow 8.0~ 8.5 Sennoside B 0.13 0.08
z faint veliow 8.5—~10.5 Sennoside A 0.25 0.16
3 light brown IT.0~13.0 Sennoside D+ 0.28 0.25
Scnnoﬁidg C —‘r~ _ o.51 6.39
alovemodin dianthrone glycoside 0.54 0.54
3 bright vellow 14.5-15.8 Alocemodin mono glyveoside - 0.81 0.67
flavonoid {glyeoside) o.72 0.55
3 Lright vellow 20.3-27.0 Rhein monoglyeoside - 0.36 0.33
Aavonoid (glvcoside) 0. 70 0.62
0 bright vellow 35.0-31.5 i’hein aglyveone -+ 0.03 0.45
alocemaodin aglyveone 0.8 0.85
7 green e Chlorophyll 0.9% 0.87
8 vellow —— Flavonoid (aglyconc) 0.GY 0.89
TABLE IT
FRACTIONATION OF AN ENTRACT FROM RHUMARB ROOT ON A SEPHApeEX [Li-2o conuMy
Zoite  Colug Fiffivent Components e culue
icolinte e e
(12l ¢ r1.C
1 faint vellow N.5 - 0.0 Sennoside 13 O.13 0,08
2 faini yellow Q.0-10.5 Sennoside A 0.25 0,16
3 faint vellow 10.5-13.5 Sennoside 1D+ 0,28 0.25
Sennoside C + 0.51 0.39
rhein diglycoside 0.21 0.15
1 yellow 14.0 I17.5 Rhein monoglycoside -+ 0. 360 0.33
alocemodin diglyceoside 0.53 0.42
5 bright vellow 2000 200 Chrysophanol diglycoside 0350 0,40
0 faint red 20.0-31.5 Emaditomonaglycaside .53 0.74
- vellow 33.5-30.0 Vaecmodin maonoglyeoside TR Gy
- bright - cllow 335 3.0 Chryvsophanol manoglycoside ! 088 0.75
physcion monoglycoside .88 0.75
9 light yeliow 50.0--56.0 Aglycones: rhein 0.63 0.45
chrysophanol, physcion, alocemaodin,
emodin 0.98 0.85
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of all the different glycosides present in senna and rhubarb, the dianthrone glycosides
and the anthraqﬁinone glycosides in senna can be separated. In rhubarb, only rhein
diglycoside cannot be separated from the dianthrone glycosides. : :
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CHROM. 3532
improved ﬂow rate with Sephadex superfine G-200 in column chromatography

Quite superior resolution has been experienced in our laboratory and in others,.
on columns packed with fine grade of G-200 Sephadex as compared with separation.
on the usual G-200 product, owing to the presentation of more ‘‘plates’’ per unit of
column volume and the narrower range of dry sphere volumes.  We have used 2.5 X
100 cm columns and TRIS (o.x M)-HCI1 buffer at pH 8.0 (containing 0.2 M NaCl for
antiswelling control). Qur particular area of interest was aqueous extract of epithelium,
in which three peaks of materials smaller than serum albumin could be detected only
by the superfine product.

Irregular and low flow rates were obtained, however, in successive packings of the
Superfine G-200 product. While the first packing, for unknown reasons, gave excellent
resolution and permitted an upwards flow rate of 8—-10 ml/h (peristaltic pump), later
packings, made similarly or with variant conditions, were unsuccessful, with flow rate
always less than 5.0 ml/h (descending system).

We have been successful in improving the product by differential flotation of the
dry powder in cold, dry diethyl ether. The removal of only a small amount (ca.

2-3 %) of ‘“‘fines’’—two-thirds rangmg from 12-5 w in diameter—has allowed repeated
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paChlngS of 2.5 X 100 Ccm columns with equilibrium flow rates ot 7-8 1’1‘11/11 (descendmg
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