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Abstract

The effect of temperature on hysteresis of rough rice grown in Korea was investigated. The
maximum hysteresis effect of Chucheongbyeo paddy rice at 5T amounted to an average 1.7%
moisure content. However, their values at 25C and 407 averaged 1.2% and 0.7% moisture,
respectively. It may be suggested that the extents of hysteresis are affected by the temperature

of adsorption and desorption.
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INTRODUCTION

Rice is hygroscopic in nature, and it gains or
losses moisture when the vapor pressure of water
in the surrounding space is greater or less than the
vapor pressure exerted by the moisture within the
grain. This equilibrium meisture content of rough
rice has been previcusly determined by several
researchers*. Karon and Adams® reported the
hysteresis effect in moisture sorption of rough rice
at 70% and 80% relative humidity. Breese® also
conducted a series of tests to determine the extent
of hysteresis of rough rice at 257 over a full range
of relative humidity from 10% to 90%. But, very
little work has been done on the hysteresis effect of
temperature®~#,

This study was undertaken to investigate the
effect of temperature on hysteresis of short-grain
rough rice grown in Korea.

MATERIALS AND METHODS

Short-grain rough rice (Chucheonghyeo, variety)

t To whorn all correspondence should be addressed

was used for this experiment. The rough rice
containing an initial moisture content of about
23% (wet basis) was harvested in 1989, and the
sample was divided two parts the first was stored
in a refrigerator at 47 for desorption experiment;
the second was dried intermittently in a ventilated
oven to a determined moisture content of 7.5% for
desorption experiment.

About 10g of each sample on screen baskets
were suspended in one-guart wide-mouth jars
containing 200ml of saturated salts solutions. Each
basket was hung from a rubber stopper that closed
a small hole in the jar lid. Ten different salts were
chosen for this experiment that allowed for a range
of relative humidities from 11% to 98% to be
tested”, To avoid spoilage due to mold growth, the
same treatment as done by Gustafson and Hall'®
was applied to the grain samples kept at relative
humidities of 90% and above.

Triplicate samples for each desired relative
humidity were placed into temperature-controlled
rooms at 5, 25 and 40°C within a range of £1% for
each room until they reached the equilibrium
moisture content. Equilibrivm condition was
considered to have been reached when four consec-
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Fig. 1. Equiribrinm meisture contents {dry basis) of short-grain rough rice attained by adsorption(-e -
and desorpiion (—»—s—) at relative humidities from 11 to 98% at 5TT(4), 25 ‘C(B) and 40°C(C).

Table 1. Hysteresis extents(% of moisture content}
in short-grain rough rice obtained from
sorption isotherm curves at 5, 25 and 40T

Relative

Temperature of sorption isotherms(<C)
humidity

(%) 5 25 40

15 1.4 0.2 0.1
25 1.6 ' 0.3 0.2
35 . : 0.8 0.3
45 1.6 1.2 0.7
53 1.8 1.3 " 08
65 1.8 1.0 0.7
75 14 0.8 0.6
85 1.0 0.4 0.4
95 0.2 0.1 0.1

utive measurements gave the same reading. The
moisture content of the equilibrated samples was
determined by the AACC method™.

RESULTS AND DISCUSSION

The adsorption and desorption isotherms of
short-grain rough rice at 5, 25 and 407 are shown
in Fig 1. Isotherms of rough rice were sigmoid and
belong to the type ]| isotherm according to the
classification of Brunauer'®, Hysteresis between
adsorption and desorption was also exhibited over

almost the entire range of relative humidity.

The extents of hysteresis in short-grain rough
rice obtained from sorpiion curves (Fig. 1} are
shown in Table 1. The maximum hysteresis effect
of short-grain rough rice at 57 occurred between
25% and 75% relative humidity and amounted to
an average 1.7% moisture content. Above 75%
relative humidity the hysteresis effect diminished
an gradually to less than 0.2% moisture. On the
other hand, the maximum hysteresis effect at 25
and 40 oceured between 45% and 65% relative
humidity and amounted to average 1.29% and 0.7%
meisture, respectively. This means that extents of
hysteresis in short-grain rough rice gradually
diminished with the increase of temperature.
Therefore, it may be suggested that the extents of
hysteresis are affected by the temperature of sorp-
tion isotherms.
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