KOREAN J. FOOD SCI. TECHNOL.
Vol. 22, No. 5, pp. 530~532 (1990)

Effect of Cooking on Moisture Sorption Properties of Corn
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Abstract

The moisture sorption behaviors of dry corn(DDC). dry-cooked corn{IDCC) and soaked-cooked corn(SCC) at
25°C were analyzed. The corn was soaked in water at 26 °C for 8 hr. The cooking times for DCC and SCC
were 30 and 20 min, respectively, at 80 °C. Desorption occurred for DC and DCC at RH below 23% and SCC
at RH below 33% during storage. Moldiness was observed in all samples at RH 97%, after 192 hr for DC and
288 hr for both DCC and SCC. At the same water activity, SCC sample had the highest moisture content,
followed by DC. The SCC sample had the highest monolaver value and sorption heat. Stability isotherms in-
dicated that DC and SCC had better storability than DCC.

Key words: corn, sorption isotherm, stability isotherm

Introduction

In south and Central American countries. inclu-
ding Peru, corn is usually cooked and dried to pro-
long the shelf-life. Cooked and dried kernels are
very hard and vitrous. Two important preservative
changes can be considered as a result of cooking:
destruction or reduction of microorganisms and
inactivation of enzymes.

An important factor affecting the stabilitv of
dried foods is water activity'”. since both chemical
reaction rates and microbial activity are directlv
controlled by water activity®¥. It is well known
that the determination of Brunauer-Emmett-Teller
(BET) monolayer® derived from the moisture SOT-
tion isotherm is an effective method for predicting
the storage stability of dried foods. Most deterio-
rative reactions in food systems have the lowest
rate at the BET monolayer which usually corres-
ponds to the water activity of 0.2-(.4%.

The sorption isotherms of corn were studied by
several workers”'®. However. little knowledge is
available for sorption isotherm of cooked corn. The
purpose of this study was to determine the moisture
sorption behavior of cooked corn.

Materials and Methods

Materials
Fresh yellow corn was purchased in the market.
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shelled, washed in water and dried at 30°C for 39
hr. The contents of protein, fat and ash were 13.02,
o4 and 1.34% (db), respectively.

‘The dry corn (DC) was stored in vinyl bag at re-
trigerator until used.

Cooking of corn

The DC corn was soaked in distilled water at
26°C for 8 hr. The DC and soaked corns were cook-
el m oexcess water at 804 2°C for 30 and 20 min,
respectively, and dried in an oven at 30°C with air
flow for 34 hr.

The final moisture contents of DC, dry-cooked
vorn (DCC) and soaked-cooked corn (SCC) were
.30, 6.38 and 9.05%, respectively. The contents of
protein. tat and ash were respectively 12.79, 5.29
and 1.36% (db) for DCC and 12.44, 4.96 and 1.32%
{(db) for SCC.

Measurement of moisture sorption isotherms

The moisture sorption of corn samples was
determined by the gravimetric method using satur-
ated salt solutions'™ of relative humidity (RH) in
the range of 23 to 97% at 25°C.

Approximately 5g samples in 38 mesh nylon
screen bag (4.5 x 6.5 ¢m) were placed in desiccators
containing saturated salt solutions. The changes of
weight of the samples were periodically measured
and the moisture content (db) was calculated.

Determination of BET monolayer value and ther-
modynamic parameters
The monolayer moisture content (Xm), the heat
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Fig. 1. Sorption isotherms of DC, DCC and SCC at
25°C

of sorption (Qs), total heat of sorption (AH), free
energy { AG) and entropy (4S) were calculated ac-
cording to Rockland"?.

Determination of stability isotherm

The RH of optimum stability was obtained by
plotting Me/RH against RH'¥. The Me is the equi-
librium moisture content.

Results and Discussion

Moisture sorption data for DC, DCC and SCC in-
dicated that desorption occurred at RH 11 and 23%
for DC and DCC and at RH below 33% for SCC.
This could be due to the differences in initial
moisture contents and/or cooking treatments. At
RH 97%, the equilibrium moisture content could
not be measured because of spoilage by mold. The
moldiness was observed after 192hr of storage for
DC and 288hr for both DCC and SCC.

Sorption isotherm of DC, DCC and SCC at 25°C
is shown in Fig. 1. The curves were sigmoidal
shape which corresponded to the type Il in the
classification of BET. At the same water activity.
SCC sample had the highest moisture content. fol-
lowed by DC.
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Table 1. Thermodynamic values of BET mono-
layer moisture for corn samples at 25°C

Corn samples

DC DCC SCC
Xm(%. db) 3.53 5.73 6.29
Clconstant) 19.79 20.15 23.15
Qs(kcal/mole) 1.77 1.81 1.86
4 H(keal/mole) 12.28 12.03 12.38
=AGlkeal/mole) 1.01 0.97 1.05
A 5(cal/ K) 44.59 43.60 15.05
*—ae SCC
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Fig. 2. Stability isotherms for DC, DCC and SCC at
25°C

The monolayer moisture content and value for
the constant C are tabulated in Table 1. The mo-
nolayer values for corn reported in the literature
are 4.73% at 25°CY, 7.0% at 22°C", 7.0%" and
7.3%19 at 30°C. The differences in monolayer
values are due to the methods employed. It is
known'!® that the monolayer values calculated on
the desorption branch are higher than those corres-
ponding to the adsorption one.

Thermodynamic parameters for BE'T monolayer
values of corn samples indicated that the SCC sam-
ple had the highest values in all parameters (Table
1). In general, the Qs value changes with monolayer
moisture content and shows a higher value at low
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monolayer value!'? . However, the data in Table 1

do not show such observation.

In an isothermal process the equilibrium mois-
ture content is a function of RH and the free energy
function is minimized when Me/RH has a minimum
value". The stability isotherms of corn sample is
shown in Fig. 2. The Me/RH values at first de-
creased to 60-70% and then Increased thereafter.
Therefore, the results in Fig. 2 indicates that the
minimum changes in Me per unit change occur in
RH between 60-70%. At RH 60-70%. the Me/RH
values for the DC and SCC were slightly higher than
that for DCC, indicating the DC and SCC have het-
ter storability than DCC.
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