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Effect of Autofermentation on the Physicochemical Properties of
Proteins of Sorghum-Groundnut Composite Flour

A. R. Ahmed, A. G. Appu Rao,*! and G. Ramanatham

The effect of autofermentation on the physicochemical properties of proteins of sorghum-groundnut
(70:30 by weight) composite flour is studied by sedimentation velocity measurements, gel filtration on
ACA-44, polyacrylamide gel electrophoresis at pH 9.2, spectral measurements, fluorescence spectra, and
circular dichroism measurements. Sedimentation velocity measurements, gel filtration, and PAGE suggest
a decrease in the molecular size of the proteins due to autofermentation. Both groundnut and sorghum
proteins are equally susceptible to proteolysis during fermentation. The spectral measurements indicate
increased polyphenol-protein interactions, conformational changes in the proteins resulting in an altered
chromophoric environment of aromatic amino acids, and a decrease in the content of the limited ordered

structure.

Fermented sorghum-based foods are prepared tradi-
tionally in Africa for human consumption (Vogel and
Graham, 1979). Studies on Kisra bread, one of the tra-
ditional sorghum-based foods of Sudan, revealed that Kisra
is nutritionally inadequate in terms of promoting growth
or maintaining nitrogen balance (Eggum et al., 1983;
Ahmed et al., 1987). An addition of 30% edible groundnut
flour to sorghum meal was found to produce significant
improvement in conventional Kisra bread (Ahmed et al.,
1987). The proteins of the fermented composite flour
differ from that of fermented sorghum flour in their
functional characteristics (Ahmed and Ramanatham,
1987b) as well as their digestibility (Ahmed et al., 1987,

Central Food Technological Research Institute, My-
sore-570 013, India.

1 Present address: Department of Biochemistry, Bio-
physics & Genetics, University of Colorado Health Sciences
Center, Denver, CO 80262.

Ahmed and Ramanatham, 1987c). In the present inves-
tigation the changes that occur in the physicochemical
properties of the proteins during autofermentation of
sorghum-groundnut composite flour were studied.

MATERIALS AND METHODS

Locally purchased sorghum grain was cleaned, dried, and
milled to pass through 60-mesh sieve to obtain sorghum
flour. The edible groundnut flour (EGF) was prepared by
further defatting of the expeller-pressed groundnut cake
(TGL, Adoni, A.P., India) with hexane and removing traces
of solvent by hot air (48 + 2 °C). The dried material was
ground into fine powder.

Ultrogel ACA44 (ACA44) was a product of LKB Chem-
icals; acrylamide, amido black, and ammonium persulfate
were from E. Merck; N,N,N’ N’ -tetramethylethylenedi-
amine (TEMED) was from Fluka; bisacrylamide was from
Koch-Light Laboratories Ltd. All other chemicals and
reagents were analytical grade (BDH; Sarabhai M. Chem-
icals).

0021-8561/88/1436-0690$01.50/0 © 1988 American Chemical Society
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Figure 2. Gel filtration pattern of total proteins (0.02 M glycine/NaOH buffer, pH 9.2): (a) nonfermented sorghum proteins; (b)
groundnut proteins; (c) composite flour proteins; (d) fermented sorghum proteins (24 h); (e) fermented sorghum proteins (45 h); (f)
fermented composite flour proteins (24 h).
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Figure 5. Fluorescence emission spectra of total proteins (0.02
M glycine/NaOH buffer, pH 9.2): sorghum proteins, O; groundnut
proteins, ®; composite flour proteins, A; sorghum fermented for
24 h, A; sorghum fermented for 45 h, 0O0; composite flour fermented
for 24 h, m.

mentation could well suggest an increased favored poly-
phenol-protein interaction. The shift in A, toward longer
wavelengths may be explained by the more polar envi-
ronment for aromatic amino acids due to fermentation.

Fluorescence Emission. The fluorescence emission
spectra of proteins after excitation at 285 nm are shown
in Figure 5. Sorghum proteins gave emission maximum
at 335 nm, while both groundnut proteins and proteins of
composite flour exhibited a maxima at 330 nm. Due to
fermentation there is a quench in fluorescence and shift
in the emission maxima toward longer wavelengths, sug-
gesting an altered chromophoric environment due to either
dissociation, a decrease in molecular size, or conformational
changes in proteins.

Circular Dichroism. The conformational changes in
proteins due to fermentation were recorded by the CD
measurements in the range 200-260 nm (Figure 6). The
sorghum proteins have a fygrw value of ~4000° ¢m?/dmol
at 208 nm, suggesting the occurrence of very little ordered
structure. The composite flour proteins have greater el-
lipticity values compared to sorghum proteins, suggesting
more ordered structure (higher content of a-helix and
B-structure). The little-ordered structure in these proteins
was lost by fermentation. The characteristic decrease in
the little-ordered structure of these proteins on fermen-
tation was a sign of conformational changes. From fyrw
values of fermented proteins it appears as if both sorghum
and groundnut proteins assumed similar conformations
after fermentation.

These physicochemical measurements suggest that due
to autofermentation the proteins of sorghum and com-
posite flour are dissociated, degraded, and denatured.
Both sorghum and groundnut proteins are equally sus-
ceptible to proteolysis during autofermentation. These
changes in physicochemical properties of proteins influence
the functionality of composite flour proteins in their food
formulations.

Ahmed et al.
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Figure 6. Far-UV-CD spectra of total proteins (0.02 M gly-
cine/NaOH buffer, pH 9.2): sorghum proteins, ®; composite flour
proteins, O; fermented sorghum proteins, A; fermented composite
flour proteins, O.
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