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Isolation and Purification of 7S and 11S Globulins from Broad Beans

and Peas

Vladimir V. Suchkov, Irina A. Popello, Valeriy Ya. Grinberg,” and Vladimir B. Tolstogusov

A. N. Nesmeyanov Institut of Organoelement Compounds, USSR Academy of Sciences, Vavilov St. 28,
117312 Moscow, USSR

A simple and effective preparation technique for isolation of 7S and 118 globulins from broad beans
and pea seeds has been developed. It is based on differential solubility of 7S and 118 globulins in
sodium chloride solution at pH 4.8 and at 5 and 20 °C. The method makes it possible to isolate 6 g
of 118 and 1 g of 78 globulins from 100 g of broad bean meal or 1.5 g of 11S and 2 g of 7S globulins
from 100 g of pea meal, with only low centrifugation. If necessary, the admixture of 158 component
in 118 globulin preparations can be removed by gel chromatography on Sepharose CL-6B.

Preparative isolation of 7S and 11S globulins from
legume seeds presents a certain difficulty. A number of
techniques are known to be effective only in obtaining
enriched globulin fraction: salting out by ammonium sul-
fate (Danielsson, 1949), isoelectric precipitation (Derby-
shire et al., 1976), gel chromatography (Gwiazda et al.,
1980). The method of selective thermal denaturating (Var-
folomeeva et al., 1985) makes it possible to obtain a pre-
cipitate of homogeneous 11S globulins, but with dena-
turation and loss of considerable amount of 118 and all
7S globulins. Centrifugation in a sucrose gradient (Mori
and Utsumi, 1979) yields a homogeneous globulin frac-
tion, but this method cannot be suggested as a prepara-
tional one. A successful solution of the problem of prep-
arational isolation of 7S and 118 globulins was achieved
by zone precipitation (Scholz et al., 1974; Wright and
Boulter, 1974), which combines the principle of isoelec-
tric precipitation with that of gel chromatography. The
main drawback of this method is the need to use multi-
ple chromatography techniques to achieve complete sep-
aration of components. Thus, none of the methods listed
above has proved to be effective in obtaining homoge-
neous preparations of 7S and 118 globulins in the quan-
tities necessary for the studies of different physicochem-
ical properties of concentrated protein solutions.

7S and 118 globulins are known to have different sol-
ubility in solution with low ionic strength (Osborne and
Campbell, 1898a—c). 7S globulins are more soluble than
118 globulins. These data formed the basis for develop-
ing a simple method of isolating 7S and 118 globulins
from broad beans and pea seeds.
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MATERIALS AND METHODS

Sorted seeds of broad beans (Vicia faba L.) of Fribo variety
and those of peas (Pisum sativum L.) of Orlovsky-3 variety were
ground in a laboratory cyclone mill (UDY Corp., Fort Collins,
CO). The flour was sifted with the sieve of 0.3-mm cell size.

Isolation of 11S Globulins. A 100-g portion of meal was
dispersed in 900 mL of distilled water and the resultant mix-
ture titrated with 0.5 M solution of NaOH to pH 8.0 and then
mixed at 50 °C for 1 h. The suspension was centrifuged at
5000g for 30 min (K-70D, MLV, GDR). Dry NaCl was added
to the supernatant to 0.5 M. The solution was titrated to pH
4.8 with 0.1 M HCI containing 0.5 M NaCl. The suspension
obtained was centrifuged at 5000g for 30 min, and supernatant
was diluted with distilled water to 0.3 M NaCl concentration.
It was centrifuged at 1000g for 10 min. After centrifugation
the system separated into two liquid phases: 1, lower phase; 2,
upper one. The lower liquid phase with a protein concentra-
tion of about 50% and 0.3 M NaCl concentration was the frac-
tion enriched with 118 globulin. Dry NaCl was added to this
concentrated liquid phase to 0.6 M. The obtained concen-
trated solution was diluted with 0.6 M NaCl solution to about
5% protein concentration. Then, it was centrifuged at 5000g
for 30 min. The supernatant was diluted with distilled water
to 0.3 M NaCl. The system separated into two phases when
kept for 1015 min. The lower concentrated protein phase con-
tained 118 globulin with negligible admixture of 158 globulin.
All the operations were made at 20 °C. Protein yield was 6 g
from broad beans and 1 g from pea seeds per 100 g of meal.

Isolation of 7S Globulins. The upper liquid phase was cooled
to 5 °C and exposed to this temperature for 1 h. The precipi-
tate obtained (fraction enriched with 7S globulin) was sepa-
rated by centrifugation at 1000g for 15 min at 5 °C. The super-
natant with 0.3 M NaCl concentration was diluted with 5 °C
cool distilled water to 0.15 M NaCl concentration. The precip-
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The suggested method makes it possible to effectively
isolate homogeneous preparations of 7S and 118 globu-
lins from broad beans and pea seeds. It is characterized
by high yield and makes these proteins available for exten-
sive research on concentrated protein systems.
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Extraction of the hulls of faba beans with 70% aqueous acetone containing 2.8 mmol/L ascorbic acid
proved to be a very efficient solvent system for the extraction of phenols. Treatment of the concen-
trated extract with ethyl acetate and liquefied phenol and batch adsorption on Sephadex LH-20 freed
the isolated crude proanthocyanidins (PA) from small molecular weight UV-absorbing and protein
contaminants. Gel filtration of the purified extract on Sephadex LH-20 yielded pure PA and showed
homogeneous band during the elution at 275.2 nm (maximum). The overall yield was 12%; the prep-

aration contained six flavan-3-ol units/molecules.

The hulls of faba beans are rich in proanthocyanidins
(condensed tannins) (Martin-Tanguy et al., 1977; Cans-
field et al., 1980; Griffiths and Moseley, 1980; Hewitt and
Ford, 1982; Cabrera and Martin, 1986), yielding antho-
cyanidins after hydrolysis with strong mineral acid
(Freudenberg and Weinges, 1958). These phenolic com-
pounds, PA, were found to inhibit many enzymes in vitro,
including digestible enzymes such as trypsin and o-
amylase (Griffiths and Moseley, 1980).

In humans, the consumption of diets based on faba
beans rich in PA was found to reduce the digestibility of
protein (Hussein and Abbas, 1985a) and sulfur-contain-
ing amino acids (Hussein and Mottawei, 1985b).

Only few reports dealt, however, with the extraction,
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! Suez Canal University.
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purification, isolation, and characterization of the PA.
The present work deals with the purification and char-
acterization of the PA isolated from the hulls of faba beans.

EXPERIMENTAL PROCEDURES

Materials. All chemicals were reagent grade. The origins
to all the listed chemicals were Pharmacia (Uppsala, Sweden)
and E. Merck (Darmstadt, West Germany).

The seeds Giza 3 were from the Department of Legumes of
the Egyptian Ministry of Agriculture.

Extractions. The hulls (seed coats) were removed from the
beans with a pair of scissors, ground in an electric mill, and
extracted in one of the following solvents to which was added
2.8 mmol/L ascorbic acid as an antioxidant: (1) water; (2) 10%
acetic acid; (3) 1% HCl in MeOH; (4) 10% tartaric acid in meth-
anol; (5) 70% aqueous acetone, at a ratio of 1:20 (w/v). After
filtration, the residue was reblended four more times with 150
mL of the same solvent system, and the combined filtrates were

© 1990 American Chemical Society



