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Because of the biological importance of polyphenols, many authors have been
interested in their separation and identification. Of the currently used separation
techniques, we shall only consider column chromatography in this paper.

Silica gel', Amberlite?, polyamides®, Sephadex G-25 fine* or superfine®, and
Sephadex LH-20%"% have been used in the column chromatographic separation of
polyphenols. A new type of gel which allows an extensive separation has recently
been described®: Fractogel TSK consists of porous beads with a polyvinylic structure
that confers on the gel a high physical stability. Separation is based on the principles
of molecular sieve and affinity chromatography. Fracotgel TSK has been successfully
used for the separation of several biomolecules!®. Dorner!! recently compared the
possibilities for different types of Fractogel and Sephadex. He noted that Fractogel
TSK HW-40 (S) can separate molecular weights from 102 to 10* daltons. These
exclusion limits are suitable for polyphenol separation by column chromatography.

We have developed a method for the separation of malt and hop proantho-
cyanidin dimers and trimers for collected fractions after chromatography on Se-
phadex LH-20, exemplified here by the separation on Fractogel TSK HW-40 (S) of
the fraction containing the procyanidin dimer B3 and the separation of the fraction
containing prodelphinidin trimers.

EXPERIMENTAL

Malt and hop polyphenols were extracted as described by Jerumanis!?, except
that for the extraction of the aqueous layer we used methyl ethyl ketone, which allows
a better extraction of polymerized polyphenols as described by the same author!3,
The polyphenolic extracts are separated on a Sephadex LH-20 column (80 % 2.5 cm
1.D.) with 100% methanol. The proanthocyanidin fractions obtained are chroma-
tographed on a column of Fractogel TSK HW-40 (S) (60 x 2.2 cm 1.D.), also with
100% methanol as eluent.

RESULTS AND DISCUSSION
Fig. 1 shows the chromatogram of a hop polyphenolic extract on a Sephadex
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Fig. 1. Separation of an hop polyphenolic extract on Sephadex LH-20 column; eluent, methanol; flow-
rate, 60 m] h™'; absorbance, 280 nm. Peaks: 1 = procyanidin Bs; 2 = procyanidin C,.
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Fig. 2. Separation of peak 1 (see Fig. 1) on Fractogel TSK HW-40 (S) column; eluent, methanol; flow-
rate, 28 ml h™!; absorbance, 280 nm. Peaks: 1 = procyanidin (B;) dimer (%Cg_4,8C); 2 = procyanidin (B,)
dimer (¢Cs_4,fEC); 3 and 4 = procyanidin oligomers (unknown). C = (+)-Catechin; EC = (—)-epica-
techin; GC = (+)-gallocatechin. We use the nomenclature suggested by Mulkay!'®.
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Fig. 3. Separation of a malt polyphenolic extract on Sephadex LH-20 column; eluent, methanol; flow-
rate, 60 ml h™'; absorbance, 280 nm. Peaks: 1 = procyanidin Bs; 2 = prodelphinidin dimer; 3 = pro-
cyanidin C;; 4 = mixture of prodelphinidins.
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Fig. 4. Separation of peak 4 from Fig. 3 on Fractogel TSK HW-40 (S) column; eluent, methanol; flow-

rate, 28 ml h™1; absorbance, 280 nm. Peaks: 1 = mixture of four proanthocyanidin trimers; 2 = prodei-

phinidin trimer (2Cg_4,8Cs.4,yGC); 3 = prodelphinidin trimer («Cs.4,fGCs.4,yGC); 4 = procyanidin

oligomer (unknown).



234 NOTES

LH-20 column. The peaks labelled were rechromatographed on a Fractogel TSK
HW-40 (S) column. The trace obtained for peak 1, which contains procyanidin Bj,
is shown in Fig. 2. Four major peaks, corresponding to the procyanidin dimers (B3
and B,) and to two unknown procyanidin oligomers, were isolated.

Figs. 3 and 4 summarize the results obtained for the corresponding analysis of
the polyphenolic extract of malt. As shown in Fig. 4, peak 4 of Fig. 3 also consists
of four major peaks: a mixture-of four proanthocyanidin trimers, two' procyanidin
trimers and an unknown procyanidin oligomer.

CONCLUSION

These results show that Fractogel TSK HW-40 (S) is an appropriate support
for high-performance chromatography at low pressure. It has allowed us to separate
and obtain the proanthocyanidins in an advanced state of purity. The unknown
procyanidin oligomers are being studied in order to obtain a complete characteri-
zation.
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