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Isolation and Characterization of «-Globulin of Sesame Seed (Sesamum indicum L.)

V. Prakash! and P. K. Nandi*

The major protein fraction, a-globulin, of sesame seed (Sesamum indicum L.) has been isolated. The
homogeneity (~95%) of the isolated protein was determined by polyacrylamide gel electrophoresis,
sedimentation velocity measurements, DEAE—cellulose chromatography, and gel filtration experiments.
The different chemical and physicochemical properties of the protein and its amino acid composition

are reported here.

The chemical and physicochemical studies of the nu-
tritionally important proteins of sesame seed (Block and
Bolling, 1951; Joseph et al., 1962; Sastry et al., 1974)
available in the literature are mostly concerned with the
isolation of total protein, its solubility at different pHs,
and fractionation of different proteins present in it (Jones
and Gersdroff, 1927; Adolph and Lin, 1936; Nath and Giri,
1957a,b; Salem and Bekheit, 1964; Guerra and Park, 1975).
The study on the protein fraction a-globulin, the major
constituent (~65-70%) of the protein in the sesame seed,
has been mostly on the electrophoresis, sedimentation
velocity measurements, and amino acid composition (Nath
et al., 1957; Sinha and Sen, 1962; Ventura and Lima, 1963).
Recently from this laboratory, we have reported the as-
sociation—dissociation, aggregation, and denaturation
phenomenon of a-globulin in various solution conditions
(Prakash and Nandi, 1976, 1977a,b,c; Lakshmi and Nandi,
1977) to understand the structural characteristics of this
protein.

Sesame a-globulin isolated by different workers (Nath
and Giri, 1957a; Ventura and Lima, 1963) showed both
high and low molecular weight fractions as contaminants.
Further, the homogeneity of a-globulin isolated by the
previous workers has not been tested critically. In this
communication, we report the isolation of sesame «-
globulin of ~95% purity as evidenced from various
physicochemical techniques. A few of its properties are
also reported here.

EXPERIMENTAL SECTION

Materials. White variety sesame seed was obtained
from the local market and identified as Sesamum indicum
L. during the flowering stage of the plant.

The chemicals and reagents used were as follows: the
source of these materials is shown in the parenthesis.
Sepharose 6B-100 and DEAE—cellulose (Sigma Chemicals);
hemoglobin substrate (Worthington Biochemicals); bis-
acrylamide (Koch-Ligh Laboratories); TEMED and §-
mercaptoethanol (Fluka); coomassie brilliant blue
(Schwarz-Mann); bromophenol blue, ammonium per-
sulfate, sodium chloride potassium hydrogen phosphate
(BDH Chemicals); trichloroacetic acid (Sarabhai M.
Chemicals); and sodium dodecyl sulfate (Hindustan Le-
vers). Sodium dodecyl sulfate (SDS) was recrystallized
twice from aqueous ethanol.

Methods. The sesame seeds were soaked in water for
6 h after which they were scrubbed to remove the hull.
The dehulled and dried seeds were flaked, followed by
defatting by extraction with solvent n-hexane, with a
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solvent to flaked seed ratio of 1:1. The process of ex-
traction was repeated at least six times and a meal con-
taining less than 3% fat was obtained. This defatted meal
was air-dried in a cabinet drier at 45 °C for 6 h after which
it was powdered in a microatomizer and passed through
a 60-mesh sieve. The flour was further washed with n-
hexane, and a flour containing less than 1% fat was ob-
tained. The defatted flour was dried and used for ex-
traction of total protein.

Isolation of a-Globulin., «-Globulin was isolated by
a minor modification of the procedure of Nath and Giri
(1957a). The total protein of the defatted flour was ex-
tracted in 0.02 M phosphate buffer of pH 7.5 containing
1 M NaCl using a flour to solvent ratio of 1:10. The
supernatant obtained by centrifugation of the slurry at
4000 rpm for 20 min was diluted with distilled water 1:5.5
times when a-globulin precipitated. The solution con-
taining precipitated a-globulin was centrifuged at 4000 rpm
for 30 min, and the residue obtained was redissolved in
the extraction solvent. The process of precipitation and
centrifugation was repeated twice. «-Globulin thus ob-
tained was dissolved in the extraction solvent and dialyzed
against the same buffer for ~24 h.

Protein Concentration. The concentration of a-
globulin was determined by macro-Kjeldhal procedure
(AOAC, 1973). Nitrogen was estimated in a weighed
amount of lyophilized «-globulin, and the nitrogen to
protein conversion factor was determined as 6.25. A
calibration curve relating the milligrams of nitrogen
present in the protein sample with ultraviolet absorbance
of the protein at 280 nm was obtained for routine de-
termination of protein concentration. The absorption
coefficient, E of 1% protein solution at 280 nm, i.e., E;,!®
gave a value of 10.8 for a-globulin. The corresponding
value obtained for the total protein was 13.0.

Gel Filtration. Gel filtration was carried out with
Sepharose 6B-100 gel in 0.02 M phosphate buffer of pH
7.5 containing 1 M NaCl; a 2 X 87 ¢cm column of 265-mL
bed volume was used. Nearly 50 mg of the protein in the
buffer solution was loaded on the column and eluted with
the same buffer. Two-milliliter fractions were collected.

Polyacrylamide Gel Electrophoresis. Polyacrylamide
gel electrophoresis was carried out using a Metrex gel
electrophoresis unit, in 0.02 M phosphate buffer of pH 7.5,
in a 7.5% gel. Protein samples (10 ug/ul) containing
~10% sucrose and 0.05% bromophenol blue (indicator
dye) were loaded on the gel, and electrophoresis was
performed at a constant current of 3 mA per gel for 70 min.
The gels were stained in 0.5% amido black in 7.5% (v/v)
acetic acid solution and destained in 7.5% acetic acid. The
gels were scanned in a Joyce Loebel Chromoscan 200.

Determination of Subunits and Their Molecular
Weights. The determination of the number of subunits
and their molecular weight was carried out by the method
of Weber and Osborn (1969) using standard proteins, e.g.,
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Figure 5. Scan of the SDS—polyacrylamide gel electrophoretic

pattern of a-globulin, Molecular weight of the subunits are: 1,

85100; 2, 75100; 3, 66 900; 4, 64 000; 5, 55900; 6, 53 100; 7, 40700;

8, 25600; 9, 23300; 10, 13900; 11, 13000; 12, 9900; 13, 8000.

Table II. Amino Acid Composition of «-Globulin

By Nath and
Giri (1957b), Present study,
g/100 g of g/100 g of
Amino acid protein protein?
Lysine 2.90 + 0.24 2.01
Histidine 3.60 + 0.20 2.78
Ammonia 2.00
Arginine 8.40 + 0.26 14.18
Aspartic acid 4,30 + 0.22 9.63
Threonine 6.13+ 0.2 4.14
Serine 3.17+ 0.1 5.11
Glutamic acid 7.83 0.1 19.98
Proline 1.05 + 0.07 2.00
Glycine 3.45: 0.1 5.16
Alanine 3.50: 0.1 5.02
Half-cystine 3.560: 0.1 0.71
Valine 4,65+ 0.2 4.54
Methionine 2,65+ 0.2 2.59
Isoleucine 3.92 + 0.34 3.57
Leucine 9.00x 0.14 7.09
Tyrosine 4,10 + 0.1 3.95
Phenylalanine 2.65 + 0.17 4.94
Tryptophan® 1.72 + 0.17 2.00 0.1

¢ Average of three analysis, ? Average of NBS method
(Spande and Witkop, 1967) and Edelhoch’s method
(Edelhoch, 1967).

Amino Acid Composition. The amino acid compo-
-sition of a-globulin is shown in Table II. The values
obtained by Nath and Giri (1957b) from paper chroma-
tographic experiments are given for comparison. From the
table it can be seen that the values obtained by Nath and
Giri (1957b) for lysine, threonine, half-cystine, and leucine
are significantly higher than the present values. Also, their
values for arginine, aspartic acid, serine, glutamic acid,
proline, and phenylalanine are considerably lower than the
present value. We are not sure whether the methods of
estimation used by us and Nath and Giri (1957b) are
responsible for the observed discrepancy. The protein
contains high amounts of aspartic acid, glutamic acid, and
arginine.
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