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Note 

High-voltage paper electrophoresis for the separation of 1,8-dihydroxy- 
anthracene derivatives in senna and rhubarb 

J. H. Z\VXVING 

A large nutnb~r of I-S-dihidros:ttnthracelle derivatives are present in senna 
leaf (Ctrssitr _WIIIU L. or Cussicr mgrrsrifdiu Vahl) and rhubarb root ( Rlwim p~rlt>ltlirttIl 
L_)*_ The activities of all of these constituents have not yet been investiFtted_ but it 
is Lno~vn that particularly dianthrone glycosidrs based on rhein (the sennosides) and 
rhein $\;cosides have a high purgative activity’. 

Numerous methods have been described for the separation of these glycosidcst. 
Lo\\--voltage paper clectrophoresis has been applied beforP I”. but no reports are 
:tu:tilabk concerning the application of high-voltage pttlx- electrophoresis in this field. 

This paper describes our studies on lolv-voltage paper clectrophoresis and the 
results obtainal bv using high-voltage paper electrophorcsis for the separation of 
tfianthrotlr gl~cosides and rhein -_ _ c>lvcosidrs in sentxt and rhub~trb. 

A C:tni:tg high-voltage elwtrophoresis apparatus. consisting of an elsctro- 
phorctic cell, protection chtttnbcr and po\ver s~~pply (0-5OCO V d-c_, 200 tnA‘) wtis 
used. \vith Schlrichcr and Schiill 2043 bMg1 (40 ::-: 20 cm) paper. 

For the scpat-tttion of anthrt~quinone aglyxnes, the following buffers \\-et-e 

used: 
I: pH 6-O: 0.1 Jl citric ttcid, 36.85 ml: 0.2 :lJ sodium phosphate to 100 nil. 
II I pH 7.0: 0.1 N sodium hydroside- 29.63 ml: 0.1 31 sodium diphosphttte. 

‘i 00 ml: water to 100 ml. -_ _ 
III: pH S-0: 0.1 l\i sodium hydrosidr. 46SO ml: O.- 3 ;\I sodium diphosphate, 

25.00 ml: water to 100 nil_ 

IV: pH 9.0: 0.1 # sodium hydroside, _ 3 1.30 nil : boric acid-potitssittnl chloride 

(1227 g of boric acid and 13.9 I g of pot:tssittm chloride per litre), 3.00 ml: wxter 
to 100 ml. 

For the srparation of anthraglycosidrs, the l;,llo\Gng butks Lvere used : 
A: pH 9-4: 0.05 ;\I sodiumdiborttte_ 643 tnl: O-05 di sodium carbonate. 

35.7 1111. 
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B: pH 6.0: 0-l hr sodium hydroxide, 5.0 ml: O-1 112 potassium diphosphate, 
50 ml. 

C: pH Y-6: barbital_ O-184 g: sodium barbital. I.03 g: water to 100 ml. 

For high-voltage paper electrophoresis, the follo\ving conditions \vere used: 
Buffers I-IV: 3500-4000 V: 100-120 mA: V&4 steel electrode: 30 min_ 
Buffers A and Br 3700 VI 160 mAr V4A steel electrode: 45 min_ 
BufTer C: 4500 Vr 35 mA: platinum electrode: 50 min. 
For low-voftage paper electrophoresis_ the following conditions were used: 
Butkrs A and Br 130 V: 10 mA: V4A steel electrode: 24 h. 
Buffsr Cr 220 VI 10 mAr platinum electrode: 16 h. 

\\‘hen bu%xs with :t pH greater than 7 are used. spots of anthraquinonc 
agl~cones are red and spots of anthraquinone $ycosides arc orange on the electro- 
phemgrams. Disnthrone glycosides give a yellow colour, which turns browi af-ter 
24 h. Under UV light (360 nm). anthraquinone aglycones and gl_vcosidcs show an 
orange fluorescence and dianthrone glycosides a dull ochre colour- Using buKer B. 
al1 anthrxene derivatives sive :t yellow colour: after sprayin, tx \vith a 5 y:,, solution of 
pottlssium hydroxide in 50 x, methanol. anthraquinones chanse to red and dian- 

thrones to >-ellow_ 

RESULTS AND DISCUSSIOS 

The investigation was started with hnv-voltage paper ckctrophoresis. Anthra- 
quinonc t@yzones couId not be separated compIetcfy in this way. Rhein migrated 
6-7-f? cm. depending on the butt‘er used. emodin migrated about 1 en1 in aff buKers_ 
whik the other rr$yconrs (cflrysophrinof, ph~scion and aloe-emodin) did not rni~ratc. 

The dianthronc glyzosides smnoside A, I) and C could be separated f-roll1 
each other and sfso from rhein and rhein mono- and di$ycoside. All of these com- 
pounds contain a carbosyl goup in their molecule_ Anrhraglvcosides without a 
cxrbosyl group did not migrate. However_ the spots obtained by fo\v-voltage elecrro- 
phoresis are not clearly defined because of diffusion which is produced by the 1011s 
duration of-the runs_ In particul:tr_ ions with a small molecular \veigfit (-e< 1000) Sfwi\- 

this phenomenon of diffusion. In order to reduce this undesirable transport of ions, 
the duration of the separation should be shortened. This can be ttchieved by applying 
high-voltage elcctrophorcsis. as the eiectrophoretic mobility is a linear function of 
the field strength_ When high-voltage paper slectrophoresis \~LLS applied to the scpa- 

ration of the rtnthracene derivatives_ no ditiiision of the spots occurred. However. 
with this technique. awin no complete sepztrrtrion of the anthraquinone ugfycones 
wts obrainzd. In buflkrs I-IV, physcion and chrysophanol did not migrate. Also with 
bu&rs I_ 11 and 111 aloe-emcdin remained ;It the st;trt_ Rhein showed the greatest 
migration in all of the buffers used. 

The best separation of anthraquinone aglycones was obtained in butler IV: 
the migration distances were rhein 8.5 cm, cmodin 1.7 cm, aloe-emodin 0.7 cm and 
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TABLE I 

MIGRATION DISTANCES OF l,S-DIHYDROXYANTHRACENE DERIVATIVES FROM 
SENNA AND RHUBARB 

Migration distances are given in centimctres. 

BI&r 
._- 

A B c 

Rhein diglycoside 19s 17-5 13.5 
Scnnoside B 15.0 13.5 11.0 
Sennosidc A 15.0 14.5 9.0 
Rhein monoglycosidc 11.5 10.0 6.0 
Sennosidc C x.5 7.0 5.0 
Rhcin 4-O 2.5 4.0 

physcion and chrysophmol 0.0 cm. 
The separation of anthraglycosides gave better results_ From Table i, it can 

be seen that these glycosides and the aglycone rhein can be separated in buffers A 

and 5. with the esception of sennosides A and B. When but-ter C is used, these t\vo 
stereoisonleric elycosides also cm be separated. Although anthraglycosides without 
a carbosyl group do not migrate, it is possible to separate the glycosides that contain 
;L carbosyl group from senna and rhubarb by high-voltau_r paper electrophoresis. 

These last named anthracene derivatives are also the constituents \vhich show 
ii high lxsative activity. 
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