1114 J. Agric. Food Chem. 1985, 33, 1114-1116

Relation of a 36 000-Dalton Arachin Subunit to Blanchability in Peanuts

(Arachis hypogaea L.)

Esmail H. Shokraii,! Asim Esen,* and R. Walton Mozingo

Seed proteins from 22 different peanut cultivars were analyzed by SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) and isoelectric focusing (IEF). The comparison of electrophoretic profiles revealed the
presence of a 36K dalton, major polypeptide in most of the cultivars and breeding lines with poor
blanchability, those whose seed coat adheres to the cotyledon tightly. It is not known whether or not
this polypeptide is directly responsible for the poor blanchability of these cultivars and lines. However,
this character, namely presence vs. absence of the 36K polypeptide, could be used as a reliable indicator
of blanchability in peanut cultivars and breeding lines. It may also serve as an important criterion in
the assessment of the quality of peanuts for processing purposes.

INTRODUCTION

Peanuts (Arachis hypogaea 1..) are an important source
of vegetable oil and protein in many parts of the world.
Quality assessment in peanuts relies primarily on chemical
analysis of total oil content and fatty acid composition. A
thorough characterization of peanut protein however has
yet to be undertaken in spite of its potential importance
as a source of food and feed protein (Lusas, 1979). Re-
cently reports dealing with the amino acid compositions
of the peanut protein and genetic variability among cul-
tivars with respect to their essential amino acid profiles
have been presented (Heinis, 1972; Amaya et al., 1977).
These studies showed that the peanut protein was rather
low in three essential amino acids, methionine, lysine, and
tryptophan.

Utilization of peanut as a potential source of food and
feed protein has begun recently (Martinez, 1979) and thus
the characterization of peanut proteins should become an
area of active research in the future. The available data
on peanut proteins are mainly limited to the two major
globulin fractions, arachin and conarachin, which together
constitute about 97% of the total meal protein (Cherry and
Ory, 1973). A number of reports by Cherry and co-workers
(1971, 1973, 1974, and 1977) deal with qualitative and
quantitative comparison of peanut proteins as affected by
growing area, the potential of peanut as a source of oil and
protein, and the variability of its protein during seed de-
velopment. Basha and co-workers (1976, 1978, and 1979)
have published several papers focusing on characterization
of peanut protein from various cultivars, changes during
germination, and one on two dimensional electrophoretic
analysis which showed cultivar specific polypeptides.
Basha (1982) also reported on the amino acid composition
and characteristics of a basic protein fraction and isolation
of two cryoproteins in peanuts. Yamada and his collegues
(1979 and 1980) reported studies on the isolation, prop-
erties, and accumulation pattern of arachin and its sub-
units.

One of the important characteristics that directly affect
the quality of large-seeded Virginia-type peanuts is
blanchability, that is, the ease with which the skin (seed
coat) separates from the cotyledon. Milling quality, flavor,
blanchability, and maturity in peanuts are factors which
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could be used as a measurement of quality as reported by
the peanut quality standard committee (Sexton et al.,
1966). On the other hand, blanchability was shown to be
a factor mainly related to genotype, seed size, degree of
maturity, as well as the time and temperature of the
postharvest storage period (Mozingo, 1979). However, not
much is known about the biochemical genetic basis of
blanchability. This study was undertaken to search for
marker proteins that can be used to distinguish peanut
cultivars and breeding lines with good blanchability from
those with poor blanchability by electrophoretic proce-
dures.

MATERIALS AND METHODS

Plant Materials. Seed of 22 cultivars and breeding
lines used in this study was from the 1983 crop grown at
the Tidewater Research Center in Suffolk, VA. Nine va-
rieties out of 22 belonged to the “early” and 13 to “mid-
late” maturity groups. For each cultivar 12 kernels were
selected randomly, seed coats were then removed, and the
cotyledons were cut with a razor blade into two halves.
The seed meal was prepared by grinding the thin cotyledon
slices cut from the middle of the seed to a fine powder in
a mortar with a pestle. The meal was then defatted with
ethyl ether thoroughly by using a meal weight to solvent
volume ratio of 1:10 (3 times, 24-h each) and stored in the
freezer.

Protein Extraction. Cotyledon meals were extracted
with a 6 M solution of urea containing 5% mercapto-
ethanol (2-ME) at a meal weight to solvent volume ratio
of 1:10 for a period of 24 h. Extract was recovered by
centrifugation at 14 000g for 5 min. All operations were
performed between 0 and 5 °C unless otherwise stated.

Sample Preparation and Electrophoresis. For
isoelectric focusing (IEF) analysis 25 uL. of each extract
were directly applied on a 5% polyacrylamide gel con-
taining 2% ampholyte (Pharmalyte, pH 4-10.5), and IEF
was performed as described by Hu and Esen (1982).
Samples for SDS-PAGE analysis were prepared by mixing
3 parts of extract with 1 part of the SDS sample buffer
(Laemmli, 1970) and heating them in boiling water for 2
min. SDS-PAGE analysis were performed according to
the procedure of Laemmli (1970) with either 10-15%
gradient or 12% homogeneous gel slabs.

Blanchability Test. Blanchability tests were per-
formed in duplicate on 250-g samples of peanuts from
seven environments for each of 22 lines according to the
procedure and device described by Wright and Mozingo
(1975).

RESULTS AND DISCUSSION

Both the SDS sample buffer (Laemmli, 1970) and 6 M
urea, 5% 2-ME were judged to be suitable for extracting

0021-8561/85/1433-1114801.50/0 © 1985 American Chemical Society






1116 J. Agric. Food Chem., Vol. 33, No. 6, 1985

Table 1. Blanchability of 22 Peanut Cultivars and Lines
and Their Status with Respect to the 36K Polypeptide

cultivar or blanchability, 36K polypeptide:
breeding line %" (+) present, (-) absent
NC 8C 87.6 -
Florigiant 84.3
vVC1 82.0 trace
NC-Fla 14 80.5 +
NC 9 75.8 trace
Keel 29 74.2 -
GK 3 74.1 -
NC 7 724 +
NC 2 72.4 -
Avoca 11 71.8 -
VA 81B 71.0 -
Shulamit 70.5 +
VA 56R 69.2 +
VA 72R 69.0 +
GA 119-20 68.8 +
VA 81R 67.5 +
VA bunch 46-2 62.9 +
early bunch 61.8 +
NC 5 61.2 +
NC 17 57.3 +
NC 4 56.0 +
NC 6 53.8 +

@The mean of seven different analyses in duplicate with 250 g
each of peanuts white roasted, cooled, and blanched for 3 min as
described in Wright and Mozingo (1975).

above 70% blanchability. In contrast, only two of the 13
lines that contain the 36K polypeptide had above 70%
blanchability, the rest varying from 54% to 70%.
Blanchability of peanut is affected by such factors as seed
size, maturity, and moisture content. Small, immature
(somewhat shrivelled) seeds blanch only partially or not
at all regardless of their genotype. However, the ranking
of cultivars and breeding lines remain essentially the same
when seed of similar size and maturity levels are compared.
This indicates that blanchability is genotype-dependent
when other variables remain constant.

It is not known how the presence of 36K polypeptide
adversely affects blanchability should it be indeed re-
sponsible for this defect. It is possible that the polypeptide
in question is a “sticky” glycoprotein which leaks out of
the cotyledon or is excreted into the space between the
cotyledon and seed coat resulting in tight adherence of the
seed coat to the cotyledon. This explanation does not
account for good blanchability of two lines which have the
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36K polypeptide. However, these two lines may not be
excreting this protein. Alternatively, the 36K polypeptide
may have no direct bearing on blanchability but the re-
sponsible gene coding for this peptide may be closely
linked with the gene(s) responsible for poor blanchability.
Should this postulated linkage be broken by recombina-
tion, genotypes with good blanchability would result even
though they have the 36K polypeptide. Further research
is therefore needed for a thorough understanding of the
biochemical-genetic basis of blanchability. Even if the 36K
polypeptide turns out not to have any bearing on
blanchability, it may still serve as an important marker
in genetic studies and cultivar identification.
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