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CHROM. 5I0I

Chromatography of plant constituents on crosslinked dextrans in
phenol-acetic acid-water mixtures

Chromatography in phenol-acetic acid—water (PAW) mixtures on Sephadex”
of the G-series (dextran crosslinked with epichlorhydrin) has proved useful for
fractionating polypeptides according to their primary-valence molecular weight,
without complications from association of subunits or retardation by aromatic
amino acid residues®2. However, the Sephadexes of lower degree of crosslinking
(G->7%5) do not swell suitably in PAW, so that this technique has not proved useful
for polypeptides above mol. wt. 5,000. The lipophilic O-hydroxypropylated LH-
Sephadex? seemed to offer hope for extending upwards the range of molecular weight
which could be handled. At present, only LH-20 is commercially available. The late
Dr. B. GELOTTE (of AB Pharmacia, Uppsala) kindly provided some experimentally
prepared higher members of the LH series for us to test in PAW. These showed
promise with proteins in the lower molecular-weight range (5,000-20,000). However,
we found considerable sorptive retention of phaeophytin by LH-Sephadexes in PAW,
whereas with G-Sephadexes phaeophytin behaves normally (see below). This deterred
us from using LH-Sephadexes for fractionating peptides and proteins of leaf lextracts
in PAW (c¢f. refs. 4, 5). Recently Puszralr AND WATT%? have found Biogel P-x00™*
(crosslinked polyacrylamide) suitable for handling a wide molecular-weight range of
peptides and proteins in PAW.

More recently, we have become interested in fractionating those neutral and
weakly acidic leaf constituents which do not migrate electrophoretically in PAWS3.8,
Most of these behaved as low-molecular-weight substances on Sephadex G-75""" (see
ref. 5). We accordingly did model experiments with a number of typical plant con-
stituents to assess whether Sephadex G-25 in PAW would give a further fractionation
according to molecular weight. The results (FFig. 1) show that, whereas the amino acid
and lipid derivatives studied, as well as phaeophytin, behaved more or less ‘normally’,
there was appreciable sorptive retention of polyphenolic and polycarboxylic com-
pounds.

Similar sorption has been noted by other authors®-23 with various Sephadexes
used in aqueous solvents, and has been to some extent mitigated by addition of
organic solvents. We had hoped that the high concentrations of phenolic and car-

boxylic groups in PAW would antagonize such sorption, but have, on the whole, been
disappointed.

M aterials studied

These are listed in the legend to Fig. 1. The phaeophytin arose spontancously
in PAW from a mixture of chlorophylls a and b (kindly provided by Dr. R. HiLL,
F.R.S.). N-acetyl-pDL-alloisoleucine?4, N,N’-dibenzoyl-DL-lysine?® and N-2,4-dini-

* AB Pharmacia, Uppsala, Sweden.
** Bio-Rad Laboratories, Richmond, Calif., U.S. A,
*** Recoveries of bound amino acids after fractionation were good. The excess recoveries

mentioned® have now been traced to contamination of the water used for evaporation of the phenol,
and did not arise from the Sephadex.
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Fig. 1. Relation of Kp with molecular weight for: 1 = cytochrome ¢; 2 = phacophytin; 3 =
N-2,4-dinitrophenylethanolamine; 4 = N4-2,4-dinitrophenyl-L-tryptophan; § = f-carotene; 6 =
quercetin; 7 = quercitrin;. 8 = robinin; 9 = L-pyrrolidonecarboxylic acid; 1o = N-acetyl-DL-
alloisoleucine; 11 = N,N’-dibenzoyl-pr-lysine; 12 = glycine; 13 = phosphatidylethanolamine;
14 = pyrocatechol; 15 = caffeic acid; 16 = catechin; 17 = nordihydroguaiaretic acid; 18 =
chlorogenic acid; 19 = oxalic acid; zo = citric acid, The curve represents the function: K, =
2.60 — 0.84 Log,, (mol. wt.) for mol. wts. 150-1000. The distance of each point above the curve
serves as a measure of the sorption of each substance by the gel matrix.

trophenylethanolamine?® were synthesised in our laboratory. The others were obtain-
ed commercially. o

Procedure

Gel beds (9.4 cm3) were preparedt using Sephadex G-25 (fine: Lot No 2726 or
To 4150) in phenol-acetic acid-water (1:1:1, w/v/v). The elution volumes (V) for
the coloured compounds (1—-8) were estimated by eye for emergence of the centres of
the zones. For the colourless compounds, small fractions were collected and the zone
centres located by spray tests of aliquots of these spotted on filter paper as follows:
RYDON AND SMITH reaction?®’ (9); 0.19, (w/v) triketohydrindene hydrate in water-
saturated butan-1-ol (12, 13); 0.4% (w/v) ferric chloride in dilute aqueous HCI (14~
18); 0.04% (w/v) Bromocresol Green in 959%, (v/v) aqueous ethanol (19, 20). Com-
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pounds 10 and 11 gave poor RYDON AND SMITH reaction, and were located by evap-

orating aliquots of the fractions to dryness and titrating (Bromothymol Blue) against
0.01 N Ba(OH),.

The distribution coefficient (Kp) for each compound was calculated using
eqn. A8,
_ Ve—V,
Kp = 72 (A)

where V), is the void volume (elution volume for cytochrome ¢) and V4 the volume of
solvent within the grains. V; was calculated from eqn. B.

V¢=V¢—Vo—avg (B)

where V; is the total bed volume, a is the wt. of dry Sephadex used (g) and v, the
partial specific volume of the Sephadex, assumed to be 0.6 cm3-g-1 (see ref. 29).

We thank Miss JANICE J. PAvYNE for skilful assistance with this work,

Agricultural Reseavch Council’'s IFood Reseavch Institute, W. M. LAIRD
Colney Lane, Norwich, NOR 70F (Great Britain) R. L. M. SYNGE

1 R. L. M. SYyNGE, Metabolism, 13 (1964) 969.

2 P. R, CArRNEG1E, Nature, 206 (1965) 1128,

3 M. JousTrA, B. SbDERQVISr AND L, F1scHER, J. Chromatog., 28 (1967) 2

4 M. BAGDASARIAN, N, A, MaTHESON, R, L, M. SYNGE AND M. A, YOUNGSON, Biochem. J., o1

(1964) 9I1.

5 E, M. W, CLARKE, G. M. ELLINGER AND R, L. M. Sy~NGE, J. Sci. Food Agric., 19 (1968) 214,

6 A. Pusztal AND W, B, WarTT, Eur. J. Biochem., 10 (1969) 523.

7 A. PuszTAl AND W. B, WartT, Biochim. Bio/)hys. Acta, 214 (1970) 463.

8 A, C, JenNINGS, A, PuszTal, R. L. M. SYNGE AND W. BB, WarT, J. Sci. Food Agric., 19 (1968)

203,

o T. C. SoMERS, Nature, 209 (1966) 368.

10 J.-C. Janson, J. Chromatog., 28 (1967) 12,

11 C. G. NOoRDSTROM, Acta Chem. Scand., 21 (1967) 2885.

12 J. B. Woo¥r AND J. S, PIERCE, J. Clhromatog., 28 (1967) 94.

13 H. GorissiEN, R, VANCRAENENBROECK AND R, LoNTIE, Arch. Intern. Physiol. Biochim., 75

(1967) 558.

14 J. A. DEMETRIOU, F. M. MAcias R., M. J. MCARTHUR AND J. M. BeatTiE, J. Chromatog., 34
(1968) 342.

15 H. DETERMANN AND I. WALTER, Nature, 219 (1968) Gog.

16 K. H, LeE, L. THoMprKINS AND M. R. SPENCER, J. Phavm. Sci., 57 (1968) 1240,

17 D. J. CrisrIN, R, H. PAYNE AND D. Swaing, J. Clhromatog., 37 (1968) 118,

18 S, Lewak, Phytochemistry, 7 (1968) 665.

19 K. M. JounsToN, D. J. STERN AND A, C. Waiss, Jr., J. Chromalog., 33 (1968) 539.

20 A. REPAS AND B. Ni1koLIN, [J. Chromatog., 35 (1968) 99.

21 A. J. W. Broox AND S, HousLEY, J. Chromatog., 41 (1969) 200.

22 E. HAGEN AND E. SCHROEDER, Plaste Kautschuk, 16 (1969) 335.

23 A. J. W, Brook anND K. C. MuNpAY, J. Chromatog., 47 (1970) I.

24 W. M. LAIRD, S. MaTar AND R. L. M. SyNGE, Baochem J. 116 (1970) 911,

25 IZ, FiscHER AND T, WEIGERT, Chem. Ber., 35 (1902) 3772.

26 A. T, JaAmMESs AND R. L. M. SYNGE, Bz‘ochem. J. 50 (1951) 100,

27 H. N, Rypon anND P. W. G, SmiTH, Nalure, 169 (1952) 922,

28 B. GeLortTE, J. Chromatog., 3 (1960) 330.

29 AB PHARMACIA, Sephadex- Gcl Filtration in Theory and Practice, Uppsala, 1968,

Received October 21st, 1970

J.Chromatog., 54 (1971) 433-435



