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Abstract

This investigation was carried out at the Rice Technology and
Training Center (RTTC), in cooperation with Food Technology Research
Institute (FTRI) during 1999-2000 rice growing season to study the ef-
fect of storage period and type of storage bags on the chemical compo-
sition of rice grain after harvest.

Paddy of five rice varieties i.e., Giza 178, Sakha 101, Sakha 102,
Giza 181 and Egyptian Yasmine were used. The chemical composition of
the grain was determined after zero, 3, 6 and 9 months storage period.
However, it was analyzed after one year for samples stored in jute sacks,
striped plastic bags and paper bags.

The results indicated that there were significant differences be-
tween varieties in respect to all chemical composition and these differ-
ences were mainly due to the differences in the genetic constitution of
these varieties. Moreover, increasing storage period more than 6 months
affected significantly all the chemical composition of the rice grain ex-
cept ash. Meanwhile moisture, protein, oil contents were decreased sig-
nificantly. In addition, amylose content was increased significantly by in-
creasing storage period. Meanwhile, significant differences in protein and
oil contents, only, were estimated between the different storage bags.
The results also indicated that the interaction between varieties and
storage periods were insignificant for all studied chemical composition.

Accordingly, it could be recommended that rice grain of any of
the studied varieties could be well stored till six months without any sig-
nificant changes in the chemical composition of the rice grains. On the
other hand paper bags or jute sacks were the best for storing rice grain.

INTRODUCTION

A suitable storage conditions must be provided for the grains after harvest until
it is needed for consumption, since rice production is seasonal and consumption is con-
tinuous through the year.

Suitable storage must maintain grain quality and quantities. Rice grain goes un-
der a series of chemical and physicochemical changes during storage, particularly in the
first few months of storage after harvesting.
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Pushapamma and Reddy (1979) studied the changes in the rice stored up to one
year under open shed store in three agro-climatic regions. They found that inspite of
the best care given, both quantitative and qualitative losses were determined for this
traditional storage methods. In parallel, numerous investigators studied the effect of
storage conditions on the chemical composition of rice grain. Sharp and Timme (1986)
found that storage of rice at 3°C resulted in lower level of free fatty acids than storage
in higher temperature, in addition sealed polyethylene bags provided the best shelf life

for brown rice.

Song and Hong (1988) found that there were almost no changes in amylose and
crude protein content during storage. Wang and Hsieh (1988) reported that free fatty
acids were increased in parallel with the increasing of pH value with the prolonging of
storage period. However no changes in the water and alkali soluble proteins content oc-
curred during the storage period.

Dhaliwal et al., (1991) showed that protein content of milled rice decreased sig-
nificantly during storage of paddy, while no significant effect on crude fat content was
found by storage. Yang et al., (1995) indicated that total amylose content and soluble
amylose content of rice starch decreased with increasing rice storage time. in Egypt,
El-Kady and El-Hissewy (1999) reported that storage period and storage bags did not
affect significantly amylose content.

Less information known about rice storage in Egypt. Accordingly, the present in-
vestigation aimed at studying the effect of some storage conditions of paddy rice as
storage period and storage bags on the chemical composition of brown and white rice
grain.

MATERIALS AND METHODS

The present study was conducted jointly by the Rice Technology and Training
Center, (RTTC) Alexandria, and the Food Technology Research Institute, (FTRI), Giza,
Egypt, during 1999-2000 season. This study aimed to determine the effect of some
storage conditions on the chemical composition of rice grain of different Egyptian rice
varieties. These conditions were storage periods and storage bags. Five varieties name-
ly; Giza 178, Sakha 101, Sakha 102, Giza 181 and Egyptian Yasmine were used. Two
laboratory experiments were conducted under this study:

1- The effect of storage period on the chemical composition of rice
grain.

Fresh harvested paddy samples of the aforementioned rice varieties were ob-
tained from the harvested crop in 1999-2000 season. Three samples / period / variety
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were randomly taken, cleaned and dried till 14% moisture content and then bagged in
50 kg capac'ity jute sacks. The 60 samples were stored in a well protected clean closed
store for 3,6 and 9 months. At the end of each storage period three samples from
each stored sample were dehulled and another three were milled and subjected to de-
termine the chemical composition of the brown and milled rice respectively. In addition,
samples of the fresh paddy (zero time) were chemically analyzed as a control.

2- The effect of storage bags on the chemical composition of rice
grain.

A total of 45 paddy samples, (3 samples / variety / bag type) at 14 % moisture
content harvested in 1999-2000 season from the five rice varieties were cleaned and
stored for 12 months in three types of storage bags. These types were jute sacks,
striped plastic bags and paper bags. The capacity of each of storage bags was 50 kgs.
The samples were stored in a weli airated closed warehouse and well protected from in-
sects and rodent attack. After one year storage period, three random samples from
each storage bag were dehulled and another three samples were milled and used to de-
termine the chemical composition of both brown and milled rice.

Chemical analysis:

The following chemical consistitutents were studied in the tow experiments for
both brown and milled rice grain. Moisture, protein (Nx 5.95), crude oil and ash were
determined according to the methods of A.O.A.C. (1990). Amylose content was de-
tected by the simplified assay method of Juliano (1971).

Statistical analysis:

Data of each experiment were statistically analyzed as completely randomized
design in factorial arrangement according to Panse and Sukhatme (1985). The varieties
were allocated as factor A, while the storage period or storage bags were allocated as
factor b.

RESULTS AND DISCUSSION

1- The effect of storage periods on the chemical composition of
rice grain:

As evident from Table 1, significant differences between varieties were not de-
tected for grain moisture content for both brown and white rice. On the other hand,
moisture content decreased significantly by increasing storage period, between 6 and 9
months storage period.
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Furthermore, Table 1 indicates that varieties differed significantly in protein con-
tent. Moreover, protein content was decreased with milled rice, this is attributed to re-
moval of the outer layers of the grain during milling that contain some of the total pro-

tein content.

Regarding to the effect of storage time on the chemical composition, protein
content significantly decreased by increasing storage period. The highest decrease was
obtained after 9 months for both brown and white rice. Dhaliwal et al. (1991) and Koo
(1999) reported that during storage of paddy, water soluble protein were reduced.
This reduction was regarded as the denaturation and insolubilization of protein at the
end of storage period. It occurred more significantly in the conventional storage than in
the air-tight storage. However, Song and Hong (1988) and Wang and Hsieh (1988)
found that no change in the water and alkali soluble protein contents occur during the
storage.

In addition, the tested varieties showed significant differences to crude oil in
brown rice, however insignificant differences were calculated in milled rice. This proves
that, the most of the crude oil is presented in the outer layers and the embryo of the
rice grain (Table 1). On the other hand, results indicate that increasing storage time
decreased significantly the crude oil content in both brown and milled rice. The highest
decrease was recorded after 9 moths of storage. In contrast, Wang and Hsieh (1988),
reported that free fatty acids are increased with the increase of pH value as the stor-
age period is prolonged. However, Dhaliwal et al. (1991), reported that no significant
effect on crude fat content was found by storage.

Highly significant differences between varieties in amylose content were ob-
:’served. In general, it is worthy to note that milled rice contains higher amylose content
than the brown rice for all varieties. This is because the amylose is presented mainly in
the starchy endosperm and less are removed during milling, accordingly its percentage
in the white grains will relatively increase after milling.

Regarding the effect of storage time on the amylose content, Table 1 further in-
dicates that significant increase of amylose content was estimated by increasing stor-
age time for both brown and milled rice. The highest increase was detected after 9
months storage period. This result might be due to the degradation of the glycoside
bonds 1-6 in the branched portion of the starchy endosperm (amylopectin) due to in-
creasing storage time and consecquantly transferred to amylose. This result is in agree-
ment with El-Kady and El-Hissewy (1994). On the other hand, Yang et al. (1995) indi-
cated that total and soluble amylose content of rice starch decreased with increasing
storage period, whereas, Paul (1977) and Song and Hong (1988) reported that one
year storage period did not affect amylose content.
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Ash content appeared to be differ significantly between varieties in case of
brown rice only, however, insignificant differences were obtained between the white
rice grains of the different varieties. On the other hand, no significant differences in ash
content were obtained due to storage period for both brown and white rice.

2- The effect of different storage bags on the chemical composi-
tion of rice grain.

Table 2 indicates that after one year storage period moisture content differed
significantly between varieties in case of brown grains only. Differences between stor-
age bags were not significant indicating that moisture content was not affected by
storage bags.

Protein content showed significant and highly significant differences due to stor-
age bags for both brown and white grains, respectively, (Table 2). The higher protein
content was detected for the paper bags, while the lowest content was found for the
plastic bags. Same trend was recorded for oil content indicating that such content was
significantly affected by different storage bags and was maximized when jute sacks
were used, while it was minimized by using the plastic bags. In contrary, amylose con-
tent and ash (%) were not affected by different storage bags. Moreover, the interac-
tion between varieties and storage bags was not significant for all studied components.
These results are in agreement with those reported by Champagne et al. (1996) and
El-Kady and El-Hissewy (1999). However, Pushapamma and Reddy (1979) found that
sealed polyethylene bags provided the best shelf life for brown rice.

Finally it could be concluded that the chemical composition of the rice grain, ex-
cept ash, were significantly affected by increasing storage period more than 6 moths.
However, storage bags affected only protein content and oil content. Paper bags and /
or jute sacks showed the lowest effect on such contents. Accordingly, six months stor-
age period and paper bags or jute sacks proved to be the best storage types for rice to
prevent the chemical composition deterioration in rice grain after harvest for the rice
varieties under study.
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