
Insertion of the literature value 0.5 to 0.8 for n gives the form of 
Eq. 11. 
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Identification of Monomeric and Polymeric 
5,7,3’,4’-tetrahydroxyflavan-3,4-diol from Tannin Extract of 
Wild Cherry Bark USP, Prunus serotina Erhart, Family Rosaceae 

LEONARD BUCHALTER 

Abstract 0 A phytochemical investigation of the tannin content of 
wild cherry bark USP showed the presence of nonhydrolyzable 
flavanoidal-type tannins, consisting of monomeric and polymeric 
leucocyanidin units. Identification was accomplished by paper 
chromatography, visible and IR spectrophotometry, with com- 
mercial samples, and fragmentation by potassium fusion. 

Keyphrases 0 Prunus serotinu-tannin extract 5,7,3’,4‘-Tetra- 
hydroxyflavan-3,4-diol, monomeric, polymeric-extraction, identi- 
fication 0 Paper chromatography-separation, identification 0 
IR, visible spectrophotometry-identity 

Many extracts of drugs from plant sources have a 
reported tannin content. The word tannin is one that 
may be applied to several distinct chemical entities. 
Tannins may consist of the hydrolyzable types which 
are readily hydrolyzed by acids or enzymes and are 
therefore classified as gallotannins or ellagotannins. 

Tannins may also consist of monomeric and polymeric 
flavan 3,4-diol or 3-01 units. This type of tannin is the 
nonhydrolyzable or condensed tannin. In many cases 
the exact chemical nature of the reported tannins has 
not been evaluated. The purpose of this experiment was 
to  evaluate phytochemically the reported tannin content 
of wild cherry bark USP. 

EXPERIMENTAL 

Materials-Paper chromatography was carried out in glass 
tanks on Whatrnan No. 1 filter paper. Visible spectra were obtained 
from a spectrophotometer (Beckman DB). IR spectra were made 
on a spectrophotometer (Beckman IR 8). Commercial samples of 
cyanidin (K & K Labs, Plainview, N. Y. )  were used. Wild cherry 
bark USP (S. B. Penick Co., New York, N. Y.) was also used. 

Preparation of Extracts-Five hundred grams of coarse, dried 
wild cherry bark USP, Prunus serolinu Erhart, Family Rosaceae, 
was defatted with successive washings of petroleum ether and chloro- 
form. This defatted material was extracted with equal parts of 
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water and ethanol. The ethanol-water extract was evaporated in 
uacuo, and the brown amorphous residue was taken up in water. 
The water extract was washed several times with ether, and the 
ether fraction was discarded. Water was evaporated in vacuo, 
resulting in 10 g. of a light brown scaly-like amorphous residue. 

Tannin Tests-To verify the tannin content of the extract ob- 
tained, the following tests were carried out: gelatin precipitation 
test, alkaloidal precipitation test, and 5 % alcoholic ferric chloride 
solution. This extract was positive in all tests for tannins, giving a 
light blue-gray color with the ferric chloride reagent. A portion of 
the extract was subjected to hydrolytic procedures in both acidic 
and alkaline media for several hours. The extract was found 
to be of the nonhydrolyzable type tannins. Several tests were carried 
out to determine if the tannin had flavanoidal content. 

Leucoanthocyanidins-Five hundred milligrams of the extract 
was boiled in an aqueous solution containing 10 HCI for 15 min. 
A deep red color appeared (1). A spot of an aqueous solution of the 
tannin extract was placed on filter paper and a drop of 5 ethanolic 
vanillin HCI was added. The spot turned bright pink-red with this 
reagent. These tests were positive for flavanoidal leucoanthocyani- 
dins, or flavan 3,4-diols (2). 

The tannin extract was separated into two fractions. Monomeric 
leucoanthocyanidins may be extracted from aqueous solution by 
ethyl acetate, whereas polymers are nonextractable from aqueous 
solution by this reagent (3). An aqueous extract of the tannin was 
extracted several times wth ethyl acetate, and the ethyl acetate layer 
was separated from the aqueous layer. Ethyl acetate extractable 
material (Fraction 1) and aqueous, nonethyl acetate extractable 
material (Fraction 2) were then examined for leucoanthocyanidin 
content by paper chromatography. Five percent alcoholic FeC& and 5z ethanolic vanillin HCl were used as chromogenic sprays. Sol- 
vent systems used were: Solvent 1 (10% acetic acid); Solvent 2 
(water); Solvent 3 (n-butanol-acetic acid-water 4: 1 :5  organic 
phase); Solvent 4 (n-butanol-acetic acid-water 4: 1 :5  aqueous 
phase); Solvent 5 (amyl alcohol-acetic acid-water 4: 1 :5); 
Solvent 6 (n-butanol-acetic acid-water 8 :2 :2). Fraction 1 showed 
the presence of a monomeric leucoanthocyanidin in all solvent 
systems. It was colorless visibly and nonfluorescent when examined 
in UV light. Monomers were detected on spraying the developed 
papers with the ethanolic vanillin HCl reagent, and gave a bright 
pink-red spot at the Rf of the monomer, which persisted for several 
days. When sprayed with FeCI3 reagent, the spots gave a blue-gray 
color. 
Rj values were: Solvent 1, Rf 0.57; Solvent 2, Rf0.59; Solvent 

3, Rf 0.74; Solvent 4, Rf 0.75; Solvent 5, Rf0.53; Solvent 6, Rf0.78. 
Only one spot was present in all systems, which indicated the pres- 
ence of a single monomer in Fraction 1. Fraction 2 was examined 
in the same solvent systems, and in all cases, when sprayed with 
ethanolic vanillin HCI reagent, showed only a bright pink-red streak- 
ing from the origin, indicative of polymeric leucoanthocyanidins. 
Spraying with FeCI, reagent indicated the absence of gallic acid 
type phenolics, since no dark blue color developed. This reagent 
also indicated that the polymeric material consisted of a single type 
of phenolic, since the spray gave a consistent light gray reaction 
throughout. 

Anthocyanidins-Proof of structure of leucoanthocyanidins has 
been performed by converting them to their corresponding flavylium 
salts by boiling in mineral acid solution. A portion of Fraction 1, 
a straw-like yellow-colored amorphous material, was boiled for 15 
to 20 min. in 10% ethanol HCI. The solution which turned deep red 
was allowed to cool and was then extracted with amyl alcohol. 
Upon evaporation of the amyl alcohol, a dark pink-red crystalline 
material resulted. This material was exposed to several qualitative 
tests to determine its anthocyanidin content. An aqueous solution 
gave a blue precipitate with basic lead acetate solution. A spot of an 
alcoholic solution of the red material on filter paper turned deep 
blue when exposed to ammonia fumes, and returned to pink-red 
when exposed to concentrated HCI fumes. These tests were positive 
for anthocyanidins (4). 

Preparative paper chromatography of the red material was carried 
out on twenty sheets of Whatman No. 1 filter paper. A solvent 
system, consisting of water-acetic acid-concentrated HCl (10 : 

30:3), was used to develop the papers. Papers were streaked at the 
origin with an alcoholic solution of the pink-red extract. A pink-red 
pigment separated out at Rj 0.50. Only one red pigment was ap- 
parent. When the red streak was exposed to ammonia fumes, it 
turned dark blue. This material was carefully cut from the twenty 
papers and extracted for several days with a methanolic 10% HCI 
solution and filtered. The solvent was evaporated and a crystalline 
pink-red material resulted. The pink-red crystalline material was 
exposed to paper chromatography in three solvent systems : Solvent 
1 (acetic acid-concentrated HCI-water 5 :I :5 ) ;  Solvent 2 (water- 
acetic acid-concentrated HCI 10:30 :3); Solvent 3 (formic acid-3 
N HCl 1 :I). A red pigment appeared in all solvent systems at the 
following Rj values: Solvent 1 ,  R j  0.34; Solvent 2, Rj  0.50; Solvent 
3, Rf 0.22. These R j  values are identical with those shown in the 
literature for cyanidin chloride (5-7). 

Paper chromatography was rerun in all three solvent systems with 
a commercial sample of cyanidin chloride (K & K Labs, Plainview, 
N.Y.), and Rf values of the commercial sample and pigment were 
identical in all systems. An IR spectrum was made of the pigment, 
and was found to be superimposable with that of a commercial 
sample of cyanidin chloride. IR showed broad absorption at 2.9 
to 3.2 p, peaks at 6.27, 6.7, and 7.3 p. Visible spectra absorption 
in ethanol 0.1 % HCl was 545 mp and a bathochromic shift to 563 
mp upon addition of several drops of ethanolic aluminum chloride 
(8). 

Potassium Fusiow-The isolated pigment was then fused by a 
method of potassium fusion (9) and the phenolic portion yielded 
phloroglucinol, while the acidic portion yielded protocatechuic 
acid. These fragments were identified by TLC on silica gel layers 
(10). 

DISCUSSION 

The presence of tannins has been reported in wild cherry bark 
USP, but the exact chemical nature of the tannins had not been 
determined prior to this experiment. The tannin extract was shown 
to consist of monomeric and polymeric flavanoidal units consisting 
of monomeric and polymeric leucocyanidin. 

Based on the identification of (3,5,7,3‘,4‘-pentahydroxyflavyl- 
ium chloride) from Fraction 1, it was concluded that the monomeric 
leucoanthocyanidin (5,7,3 ’,4‘. tetrahydroxyflavan-3 :4-diol) was 
present in the original tannin extract. 

The water-soluble nonethyl acetate extractable material (Frac- 
tion 2) also yielded only cyanidin chloride upon boiling in con- 
centrated mineral acid. This showed that the polymeric material 
consisted of polymeric leucocyanidin. The polymers often accom- 
pany the monomers in tannin extracts. 
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