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Antigenic and Electrophoretic Changes of ¢-Arachin after Heating in Vitro

The two major protein zones detected in the
cold-insoluble fraction of the peanut by electro-
phoresis consist of subunits of a-arachin. After
heating dry for'1 hr, a-arachin showed indistinct
electrophoretic and immunologic properties
above 145° and was nonantigenic after heating
above 175°. Between 110 and 195°, decreased
solubility of e-arachin followed an exponential-like

curve. After heating the cold-insoluble fraction
in solution for 1 hr, immunoprecipitation of a-
arachin was partially identical to that of the con-
trol at 100° but was completely inhibited when
heated above that temperature. These results sug-
gested modifications in the steric arrangements
of determinant groups in a-arachin.

The immunological characterization of some of the pea-
nut proteins was reported by Daussant et al. (1969). From
this study the major protein in the classic arachin fraction
of Johns and Jones (1916) was named «-arachin. Analysis
by acrylamide electrophoresis showed that the two major
protein zones contained in the cold-insoluble fraction of
the peanut proteins were protomers of a-arachin (Neu-
cere, 1969, 1972). Previous studies (Neucere et al., 1969;
"Thomas and Neucere, 1973) showed differential stability
of general proteins and enzymes after applying wet and
dry heat to whole seeds, and «-arachin was the most sta-
ble. The purpose of the present research was to investi-
gate further the effects of wet and dry heat on “isolated”
a-arachin as measured by electrophoresis, immunochem-
istry, and solubility changes.

PROCEDURE

Heat Treatments and Protein Extractions. Prepara-
tion of the cold-insoluble fraction from Virginia 56-R pea-
nuts was reported previously (Neucere, 1969). The materi-
al used in the present study was the precipitate before
ammonium sulfate fractionation (P2 in above reference).
Five samples (freeze dried) of 100 mg each were dissolved
in 1.0 ml of phosphate buffer, pH 7.9, ionic strength 0.2,
sealed in vials and were heated for 1 hr at 80, 90, 100, 110,
120, 130, 145, and 155°, respectively. Similar samples were
dry-heated in open Petri dishes for 1 hr at 110, 120, 130,
145, 155, 175, and 195°, respectively. Each of these was
extracted in 1.0 ml of the above buffer for analysis.

Analytical Methods. Protein contents were determined
by the method of Lowry et al. (1951). Immunoelectrophor-
esis (IEA) and simple electrophoresis were carried out ac-
cording to Grabar and Williams (1953) in 1.5% lonagar gel
(Oxoid, Ltd., London) and Agarose (simple electrophore-
sis). (It is not the policy of the Department to recommend
the products of one company over those of any other en-
gaged in the same business.) Electrophoresis was conduct-
ed in 0.025 M veronal buffer, pH 8.2, with a voltage gradi-
ent of 4 V/cm for 2 hr at room temperature. Antibody-in-
gel electrophoresis was done according to Laurell (1966) in
1.5% Ionagar employing 10 V/cm for 16 hr at room tem-
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perature. Double diffusion was performed according to
Ouchterlony (1949). Disk electrophoresis was conducted
by the method of Davis (1964) using 7.5% acrylamide in
the running gel and 3.0% in the stacking gel; the electro-
phoresis was performed at a constant current of 3 mA per
tube for approximately 1 hr at 5°. All protein zones on
Agarose slides, disk gels, and immunoprecipitates were
stained with 0.1% Amido Black in 7.0% acetic acid and
destained with 7.0% acetic acid.

RESULTS AND DISCUSSION

The immunoelectrophoretic analysis of the dry-heated
samples is shown in Figure 1. Up to 130° (sample 4), es-
sentially no precipitin variation from that of the control
was observed. However, the minor antigenic protein or the
so-called a-arachin contaminant (arrow 1) was inactivated
at higher temperatures. At 155°, the precipitin line of a-
arachin appeared diffused with a slight anodic shift. Anal-
ysis after heating at 175° showed a wide indistinct line
that formed a double arc (arrow 2 in sample 7), but all
antigenic activity was destroyed at 195°,

From the solubility changes induced by dry heat pre-
sented in Figure 2, it is evident that denaturation was not
an “all” or “none” process. At 130°, for example, solubili-
ty was decreased to one-half, yet some antigenic species of
a-arachin remained in solution. The relationship of solu-
bilized protein and temperature is approximately expo-
nential within the range indicated.

Analyses of samples containing equal protein concentra-
tions heated in solution are shown in Figures 3 and 4. Part
A of Figure 3 showed the relative changes in electropho-
retic migration of the precipitin complexes. At 80° a
slight increase in migration of the conical peaks were ob-
served for both a-arachin (a) and the arachin contaminant
(ac). However, at 90° the reverse was observed for «-ara-
chin and the contaminant was completely inactivated;
only a trace of activity was observed at 100° and no reac-
tion occurred at 110°. The increase in migration could be
due to either an increase in charge of the antigens or a re-
duction of active determinant groups on the antigens. On









