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Characterization of Storage Proteins Extracted from Avena sativa Seed Protein

Bodies

Jean-Claude Pernollet,* Su-Il Kim,! and Jacques Mossé

Protein bodies have been isolated from Avena sativa nuda (cv. Rhea) caryopses by differential cen-
trifugation. Their protein content has been compared to proteins extracted from the meal. Albumins,
globulins, prolamins (avenins), and glutelins have been sequentially extracted and characterized both
quantitatively and qualitatively by electrophoresis and amino acid analysis. Avenins have also been
compared by ion-exchange chromatography. The isolated protein bodies were free from starch, and
the proportion of their proteins was different from that of proteins extracted from meal. The protein
body proteins are mainly composed of acetic acid soluble glutelins and globulins, Extracted from protein
bodies, the albumins, globulins, and acetic acid soluble glutelins form a continuous family contrary to
the meal-extracted corresponding groups. The avenin polypeptide chains are all located within protein

bodies.

Oat seed storage proteins (Kim et al., 1978), as compared
to other cereals, exhibit some peculiarities. The proportion
of avenins (the oat prolamins) is quite low compared to
prolamins from other species such as wheat gliadins, barley
hordeins, or maize zeins (Mossé, 1966). Avenins are not
as characteristic as other prolamins, when compared to
other storage protein groups on the amino acid composition
and on electrophoretic bases. As for other prolamins,
avenins belong to the alcohol-soluble protein group, but
all polypeptide chains extracted by ethanol mixtures are
not typical prolamins. Their definition needs further
characterization by electrophoresis and amino acid analysis
(Kim et al., 1978). Consequently, we call avenin (or pro-
lamin) the typical fraction of the alcohol-soluble group and
not all the proteins extracted by ethanol mixtures.

The interest of prolamins does not only consist in the
fact that they represent one of the major storage protein
groups which conditions the nutritional value of the seed
but also avenins have been shown to constitute a useful
tool for phylogenetic studies of the genus Avena (Kim et
al., 1979b; Kim and Mosség, 1979).

Storage proteins and especially prolamins are located
within typical storage organelles, called protein bodies,
which occur in the seed endosperm (Pernollet, 1978).
Nevertheless, some polypeptide chains belonging to the
albumin and globulin groups may be deposited outside
these organelles. Within cereal endosperm, one can usually
distinguish two different kinds of protein bodies. In the
aleurone layer, the protein bodies, also called aleurone
grains, exhibit globoid inclusions containing phytin. In the
starchy endosperm no such inclusions (nor as much phytin)
can be detected within the protein bodies.

Laboratorie d’Etude des Protéines, Physiologie et Bio-
chimie végétales, Centre I.N.R.A., 78000 Versailles, France.

1Present address: AJOU Institute of Technology, Su-
won, South Korea.

Few studies have dealt with the characterization of oat
protein bodies. Sraon (1972) has evidenced protein bodies
within oat starchy endosperm, whereas Pomeranz (1972)
has failed in locating protein bodies in this tissue. Buttrose
(1978) has used electron dispersive X-ray analysis to
characterize the protein bodies in the seed embryo of
Avena sativa. This technique has widely been developed
for seed studies. It is a proper tool to differentiate protein
bodies within the starchy endosperm from those located
in the aleurone layer of A. sativa seed (Pernollet and
Mossé, 1980). Moreover, Pernollet and Mossé have shown
that protein bodies are still present at maturity in the
starchy endosperm of oat (Aveneae), contrary to the case
in cereals belonging to the Triticeae tribe like wheat,
barley, or rye.

The isolation of protein bodies from oat seeds has never
been performed, whereas this investigation has already
been done in other cereals (Pernollet, 1978). This paper
describes the isolation of protein bodies from A. sativa
caryopses, the cytological location of storage protein
groups, and the relationships between these groups.

Differential centrifugation has deliberately been used
to isolate protein bodies because it is possible to obtain
large amounts of materials, which compensates for the low
yield of the homogenization steps. We have preferred a
gentle homogenization procedure to prevent protein bodies
from alteration.

MATERIALS AND METHODS

Plant Material. The seeds of naked oat (Avena sativa
nuda, cv. Rhea) were obtained from the INRA Plant
Breeding Station of Rennes. Mature dry seeds were used
throughout this investigation. The nitrogen content of the
meal, obtained by the use of a cutting mill, was 2.39% on
a dry weight basis.

Optical Microscopy. A M 20 Wild optical microscope
equipped with phase contrast and polarized light mea-
surements was used to follow protein body isolation.
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Isolation and Characterization of Two Cryoproteins from Florunner Peanut

(Arachis hypogaea L.) Seed

Shaik-M. M. Basha* and Sunil K. Pancholy

Two cryoproteins (CP I and CP II) from the peanut (Arachis hypogaea L.) seed were isolated following
the fractionation of a 2 M NaCl, 0.01 M Tris-HCI (pH 7.5), and 0.002% sodium azide protein extract
on a Sephacryl S-300 column. The cryoproteins I and II had molecular weights of 500 000 and 380 000
%+ 20000, respectively. The protein composition of the cryoproteins was found to be different after
ion-exchange chromatography and gel electrophoresis. Addition of 2-mercaptoethanol did not alter the
molecular weights and electrophoretic patterns of the cryoproteins. Amino acid compositions of the
cryoproteins I and II were similar. The critical temperature for cryoprecipitation was between 2 and
15 °C. Cryoprecipitation increased with increasing protein concentration and reached a maximum at
40 mg/mL. Cryoprotein I showed higher cryoprecipitation with lower protein concentration compared
to the cryoprotein II. Maxium cryoprecipitation was obtained around pH 7.5 and at an ionic concentration
0of 0.4 M (CP I) and 0.2 M (CP II). Limited protease treatment, although it destroyed the cryoprecipitation

property, did not cause a major change in the molecular weights of the cryoproteins.

Cooling of certain protein solutions brings about the
precipitation of specific proteins. Such precipitation
phenomenon is known as “cryoprecipitation” and is
thermally reversible. The occurrence of such phenomenon
in seed extracts of certain species is known (Ghetie and
Buzila, 1962). Daussant et al. (1969) have suggested that
in peanut seed the cryoprecipitation property occurs al-
most exclusively for a-arachin. Neucere (1969) has em-
ployed this property for purification of a-arachin. Al-
though peanut proteins are known to possess the cryo-
precipitation property, very little information is available
on the process of cryoprecipitation, the number of proteins
involved, and the factors affecting the cryoprecipitation
of peanut proteins. Hence, a study was initiated to isolate
the peanut cryoproteins and to determine their charac-
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teristics and the factors influencing the cryoprecipitation
property. This paper describes isolation of two cryo-
proteins from peanut seed and examines various factors
affecting the cryoprecipitation property.

MATERIALS AND METHODS

Seed Material. Seeds of cv. Florunner are a gift from
Dr. A. J. Norden of the University of Florida. After re-
moval of the seed coats and embryonic axes, the cotyledons
were ground into a meal and defatted with diethyl ether.
Defatted meal was stored at —20 °C.

Protein Extraction. Protein from defatted peanut
meal (3 g) was extracted with 10 mL of 2 M NaCl, 10 mM
Tris-HCI buffer (7.5), 0.002% (w/v) sodium azide (NaNj),
and 2 mM phenylmethanesulfonyl fluoride (PMSF). The
homogenate was centrifuged at 20000g for 20 min at 20 °C.
The clear supernatant was used for further analysis.

Separation of Proteins. An aliquot (8 mL) of the seed
protein extract was placed on a Sephacryl S-300 column
(125 X 2.5 cm) equilibrated at room temperature with 0.5
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