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CKROM. 3725 : 

Thin-layer chromatqgraphy .of anthscyanins 
pyrrolidone and cellulose 

NOT& 

on mixed layers of polyvinyl- 

: 
Thin-layer chromatography (TLC) on various substrates is increasingly being 

used to separate anthocyanins. SOMER+ used cellulose TLC as a supplement to paper 
chromatography in separating the anthocyanins of Vieis vi+zzj%rn, variety Shiraz. 
DEIBNER~ preferred cellulose TLC’to paper chromatography in separating diglucosides 
of iilalvidin and peonidin; both systems resolved the two pigments but TLC resulted 
in a more “distinct” separation. AsRN~ separated anthocyanins on a preparative scale 
using plates layered with a mixture of silica gel and cellulose. CONRADIE AND NEETW- 
LING* used silica gel TLC for separating anthocyanins of v&s vinifeka as did MORTON~ 
for blackcurrant anthocyanins. QUARMBY~ chromatographed anthocyanidins and 
other flavonoids and phenolics on ,polyvinylpyrrolidone (PVP) thin-layer plates. 
BIRICOFER et ai.‘, 8 have separated anthocyanins on poly,acrylonitrile-polyamide and ‘. 
on alumina. 

In this communication, TLC of anthocyanins on layers of PVP-cellulose 
mixtures ,is described. Incorporation of PVP in the cellulose layer resulted in more 
compact spots without markedly affecting the RF value. 

Ex$erimental 
Prefiaration of plates 
CeZZuZose. Cellulose plates of 0.25 nun thickness were prepared by spreading a 

homogenate of 20 g .of cellulose ‘powder (MN-30.0, without binder) and RIO ml: of 

distilled water on five 20 x 20 cm plates. The coated plates after setting at room 
temperature for r-4 h were dried at 100’ for 30 min and stored in a desiccator. 

Cellulose-PVP. Plates, of mixtures of PVP and .cellulose were prepared in the 
same manner using the following proportions of PVP to cellulose: r : Ig (5 %), r : g 

(IO..~/~), and I: 3 (~5 ,,o/0).., Insoluble PVP (polyclar AT) obtained from General Aniline 
and Pilm Corp., New York, was purified as described by LOOMIS AND BATTAILED to 
remove trace amounts of hydrogen peroxide. Particle size of roo-150 mesh was used. 

PVP. IOO Y. PVP plates were prepared as recommended by QUARMBY~ except 
that soluble PVP (Plasdone Kzg-32, General Aniline and Film Corp.) rather than 
polyvinyl alcohol was used as a binding agent. 

Silica gel. Plates were prepared as described by MORTON~. 
Polyamide. The procedure of DAvfDEK AND DAvfDICovA1O was followed in 

preparing plates. 

Sources of anthocyanins 
Purified anthocyanin extracts of rhubarb (cyanidin-3-rutinoside, cyanidin-3- 

glucoside-WROLSTAD AND HEATI-IERSELL~~)~ Ding cherries (cyanidin-3-rutinoside, 
cyanidin-3-glucoside - LYNN AND LuH~~), red raspberries (cyanidin glycosides- 
DARAVINGAS AND CAIN~~) , strawberries (pelargonidin-3-glucoside and cyanidin-3- 
glucoside-RoBINsoN AND ROBINSON~” and LUKTON, CNICHBSTRR AND MACKINNES~S) 
and strawberry anthocyauidins (pelargonidin chloride and cyanidin chloride) were 
chromatographed, Anthocyanins were dissolved in 0.01 o/o methanolic HCl and the 
aglycones were isoamyl alcohol solutions. Sample size was I ,~l. 
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Chromatogray3iy 
Plates were developed in AWHCl, glacial acetic acid-water-cont. hydro- 

chloric acid (15 : 82 : 3), and BAW 415, less-dense phase ,of m-butanol-glacial ,acetic 
acid-water (4: I': 5). Silica gel plates were also developed in BEBF, tin-butanol-ethyl 
acetate-benzene-formic acid (I : I : I : I, saturated with solid paraformaldehyde), 
polyamide plates in 80 yO methanol and IOO ob PVP plates in Forestal, glacial acetic 
acid-water-cont. hydrochloric acid (30 : IO : 3). Development was carried out ,at 
21 & I O in the dark. _’ 

In o,ur laboratory cellulose has been used in. preference to other substrates for 
TLC of anthocyanins. Cellulose TLC plates-are not as fragile as silica gel or polyamide. 
Also, satisfactory separations on cellulose TLC can generally. be achieved using the 
same solvent systems one would use for paper chromatography; this is a considerable 
advantage when one considers the wealth of data published on ‘paper chromato- 
graphy of anthocyanins. Paper chromatography is preferred by many for preparative 
work, and, since it is possible to use the same solvent systems, is very convenient. 

The Rp value of some anthocyanin pigments separated on cellulose and PVP- 
cellulose plates with BAW 415 and AWHCl are shown in Table I. PVP affected’the 
RF values to a small degree in the polar solvent system~while in BAW 415 the effect 
was; more profound, +Incorporation of PVP into the cellulose plate resulted in a re- 
duction of spot size. After development in AWHCl the area of the pelargonidin-3- 
glucoside spot measured approximately 50 mm3 on cellulose and, 5 y. PVP-cellulose 
plates and 30 mm~ on IO and 25 y. PVP-cellulose plates. The smaller spot size is 

TABLE I . 

Rp VALUES OF ANTHOCYANIN PIGMRNTS SBPARATED BY CHROMATOGRAPHY ON CELLULOSE AND 

CELLULOSE-POLYVXNYLPYRR’OLIDONE THIN LAYERS 

P&went PZate com;bosition RP values 

A WHCl BA W 4r5 

Cyaniclin-3-glucoside Cellulose 0.30 0.34 : 
5 o/o PVP-cellulose 0.31 0.22 

IO o/o PVP-cellulose 0.29 ,, 0.20:. ,, 

25 o/o PVP-cellulose 0.28 0.2i 

Cyaniclin-3-rutinosicle Cellulose 
5 oh PVP-cellulose 

1: 0 o/0 PVP-cellulose 
25 y0 PVP-cellulose 

0.50 0~26 
0.50 o.og 
0.47 O.II 

0*44 0.11 

Pelargonidin-3-glucosicle 

Pelargoniclin 

Cellulose 0.43 0.52 
5 O/( PVP-cellulose 0.44 0.36 

I 0 ob PVP-cellulose 0.42 0.2s 
25 y0 PVP-cellulose 0.37 0.20 

Cellulose 0.18 

5 oh PVP-cellulose o.r7 
10 0% PVP-cellulose O.II 

25 o/o PVP-cellulose 0.08 
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particularly advantageous for two-dimensional. chromatography. and for densito- 
metry work. To achieve compact spot size without markedly affecting the RF values 
the IO y0 PVP-cellulose ‘mixture is recommended. 

The polyamide, PVP,: and silica gel TLC plates were unsatisfactory with the 
BAW 415 and AWHCl solvent. The anthocyanins streaked severely on the poly- 
amide plates; the 80 o/o methanol system was ,more satisfactory, however, resolution 
was not as good as with cellulose and PVP-cellulose systems. In the silica gel- 
AWHCl system the pigments moved with the solvent front and in BAW 415 they 
were not separated. The REBF system while not completely resolving the pigments 
gave a more reasonable chromatogram. 

We were unsuccessful’ with IOO y. PVP plates using all three systems. The 
solvent front was irregular; the pigments were not separated and spread in an 
irregular manner during development. 
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