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ABSTRACT

This study evaluated new Egyptian rice varieties: Sakha Super 300, Sakha Super 301, Sakha Super
302, Sakha 108, Basmati Giza 201, and Giza 181, focusing on their physicochemical, nutritional properties,
milling characteristics, and eating quality for both brown and milled rice. Data showed variations in physical
characteristics, with Basmati Giza 201 being the longest and having the lowest width and percentage of white
and head rice. White rice absorbs more water than brown rice in all studied rice varieties. Basmati Giza 201
brown rice required the longest cooking time (35.70 minutes), while Sakha Super 302 white rice, cooking time
(18.10 minutes). Variations in gel consistency(GC) were observed, with Sakha 108 having the highest GC in
both milled and brown rice, followed by Giza 181 and Sakha Super 302. The alkali spreading value (GT) for
brown rice was lower than for white rice, with Basmati Giza 201 and Giza 181 white rice showing the highest
gelatinization temperatures(7.00%). Milled rice had higher elongation percentages, with Sakha Super 300
showing a high rate(44.40%)and Basmati Giza 201 the lowest (30.60%). Basmati Giza 201 white rice had the
highest amylose content (26.40%), while Sakha 108 and Giza 181 brown rice had the lowest (17.20%).
Compared to white rice, brown rice had a lower carbohydrate content but higher protein, ether extract, and ash
levels among the varieties. Brown rice also contains more minerals, so Increased cultivation of Basmati Giza
201 and Sakha Super 301 is recommended due to their favorable physical, chemical, and eating quality traits.
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INTRODUCTION

The rice plant, Oryza sativa L., is essential to
maintaining food security worldwide. The majority,
exceeding 90% of rice cultivation and consumption takes
place in Asian nations, notably in China and India. However,
there's a noticeable uptick in rice consumption across regions
like Africa, Latin America, and the Caribbean. Rice is an
essential food staple that contributes to food security,
especially in Asia where it is a key source of nourishment
(Bandumula et al., 2018 and Bashir and Aggarwal, 2019).
Forecasts indicate a rise in global rice prices as production
declines, a consequence of climate change (Chen et al., 2012).
Studies suggest that for every 1°C rise in temperature, rice
production may decline by 8-10% (Song et al., 2022). Rice is
the second most important cereal crop in Egypt, behind
wheat. It is grown on an area of 1.074 million feddans and
produced around 4.5 million tons in the 2020 season,
according to FAOSTAT (2020). This substantial production is
attributed to the crop's considerable water requirements
compared to other crops. Consequently, significant endeavors
are underway to breed new rice varieties resilient to drought
stress, as severe drought conditions can result in crop losses
of up to 40%. (Fukagawa and Ziska, 2019). With its high
content of carbohydrates, lipids, proteins, minerals, fiber, and
vitamins, rice is an important source of nutrients. It is
regularly taken in many forms, including parboiled rice,
noodles, and bread (Swasdisevi et al., 2010). To produce rice
kernels edible eating, the paddy goes through a procedure that
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includes dehulling to remove the outer covering and milling
to remove germ layers and bran. These processes have a
substantial effect on the physicochemical and cooking
properties of the rice (Jinorose et al, 2014). The
physicochemical attributes encompass parameters such as
grain length (L), grain width (W), L/W ratio, hulling %, and
milling % are included in the physicochemical properties.
Meanwhile, Numerous parameters, such as the amount of
amylose, the alkali spreading value, the amount of water
absorbed, the kernel elongation % and the volume expansion
% affects properties of cooked rice. According to Siddiqui et
al. (2007), state that grain quality is made up of a variety of
characteristics that are either indirectly or directly associated
with quality aspects. Rice is subject to processing and
marketed as milled whole grain following polishing. Yet, a
discernible trend has emerged in consumer preferences
favoring brown rice, especially evident among affluent
demographics and those attentive to health, spurred by an
increased recognition of its nutritional advantages. Brown rice
comprises the endosperm, embryo, and the outer bran layer
(Abd El-Sattar et al., 2016 and Meera et al., 2019). The key
quality characteristic for rice varieties is their consistency in
shape and size. According to Ahuja et al. (1995), milled rice
is classified into 4 categories based on the average kernel
length: Short (<5.50 mm), Medium (5.51 - 6.60 mm), Long
(6.61 - 7.50 mm) and Extra-long (>7.50 mm).

The quality of rice is influenced by various factors
including the variety, preharvest and postharvest practices, as
well as processing techniques. Consumer choice and their
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readiness to invest in rice are influenced by factors such as its
appearance, sensory attributes, and perceived nutritional
value (Akoa-Etoa et al., 2016). Moreover, consumers seek
rice varieties that boast higher nutrient content, quicker
cooking times, a high-volume expansion % when cooked,
slender grains, and a "medium to soft" texture, coupled with a
natural "popcorn" aroma post-cooking (Demont et al., 2017).

Various factors contribute to determining the market
price of rice, such as the milling percentage, head rice
recovery percentage, physical appearance, eating and cooking
characteristics and nutritional composition. These elements
are pivotal in assessing the quality and appeal of rice across
different consumer groups (Prom-u-thai and Reraise, 2020).
In Egypt, cooking and eating quality issues have rarely been
a concern, primarily because over 95% of rice cultivation is
dedicated to Japonica varieties. These varieties are
appreciated for their moisture content, tenderness, glossy
appearance, and flavor. However, as the focus has shifted
towards breeding long-grain Indica rice, concerns related to
cooking and eating characteristics have emerged within breed
programs (El-Hissewy and El-Kady, 1992).

The aims of this study were to assess several new
Egyptian rice varieties (namely Sakha Super 300, Sakha
Super 301, Sakha Super 302, and Basmati Giza 201) and
contrast them with Sakha 108 and Giza 181 rice varieties,
both in their brown and white rice. The evaluation
encompassed an analysis of physicochemical and nutritional
attributes, milling characteristics, as well as cooking and
eating quality parameters.

MATERIALS AND METHODS

Materials:

Six commercial rice types (Oryza sativa L.) Basmati
Giza 201, Sakha 108, Giza 181, Sakha Super 300, and Sakha
Super 301. During the 2021 season), these samples obtained
from the Rice Research and Training Center (RRTC) in
Sakha, Kafr El-Sheikh Governorate, Egypt.

Methods:
Preparation of samples:

The first step in preparing the rice samples was to
remove the hull to produce brown rice. The dehulled rice was
then divided into two portions. One portion was kept as is,
while the other underwent milling to create white rice. Until
further examination, the samples of white and brown rice
were both kept in polyethylene bags and frozen at -18°C.
Physical properties of rice varieties:

An assessment was conducted on the dimensions
(length and width), shape (length to width ratio), and grain
index of the rice grains. The measurements were taken in
millimeters using a micrometer that has a precision of 0.001
millimeters. according to the method of Suwansri and
Meullenet's (2004) , ten uniform grains were chosen at
random to measure their length and width. The shape of the
grains was calculated by dividing the length by the width for
10 randomly chosen kernels, as mentioned by Ahuja et al.
(1995). To calculate the grain index (in grams per thousand
grains), one thousand grains from each rice variety were
randomly chosen in triplicate and individually weighed, using
the method outlined by Khush et al. (1979). Bulk density was
measured according to the procedure defined by Myklestad et
al. (1968).

Rice variety milling properties:

150 grams of cleaned rough rice from each variety

were chosen at random to assess the milling properties. A rice

dehuller from Asatake Laboratory was used. At the Rice
Research and Training Center (RRTC) in Sakha, Kafr El-
Sheikh, Egypt, the resulting amounts of hulls, total white rice,
brown rice, broken rice and head rice grains were quantified
using the method by Khan and Wikramanayake (1971).

Water absorption and cooking durations of rice varieties:

The water absorption at temperatures of 77°C and
82°C, as well as the cooking times for both white and brown
rice varieties were determined using the methods described
by Simpson et al. (1965).

The eating quality parameters were assessed as follows:

The alkali spreading value (gelatinization
temperature, (G.T.) was gauged following the method
proposed by Bhattacharya and Sowbhagya (1980). The gel
consistency (G.C.) was evaluated using the technique
established by Cagampang et al. (1973). The elongation
percentage was calculated using the method described by
Tomar (1985). The amylose content (A.C.) was determined
following the procedure outlined by Juliano et al. (1981).
Chemical analysis of rice samples:

The chemical analysis of different rice samples was
analyzed using the procedures specified by AOAC (2012).
This analysis determined moisture, ether extract, ash content,
crude protein, and crude fiber. Additionally, the total
Carbohydrates were estimated by difference of follows:

Total carbohydrate = 100-(%oprotein + % fat + %Ash) .
Available carbohydrates= 100-(%protein + % fat+ %Ash +
%ofibers ) .

Mineral determination:

Techniques described by the AOAC (2012) were used
to prepare the mineral content of rice samples. Using a
colorimetric method as outlined by Murphy and Riley (1962),
the ascorbic acid method was used to determine the amounts
of total phosphorus (P). Using a flame photometer, the
potassium (K) and sodium (Na) concentrations were
determined in accordance with Pearson's (1976) technique.
Using an atomic absorption spectrophotometer, namely the
Perkin Elmer Model 2180, the contents of iron (Fe), copper
(Cu), zinc (Zn), and calcium (Ca) were measured in
compliance with Pearson's (1976) protocols.

Statistical analysis:

Data were analyzed according to Stell and Torrie
(1980), the obtained data were statistically analyzed using the
analysis of variance (ANOVA), and the mean values were
further examined using the Least Significant Difference
(LSD) test.

RESULTS AND DISCUSSION

Physical characteristic of certain new Egyptian rice
cultivars:

Table (1) data shows that brown rice grains ranged in
length from 5.81 to 8.80 mm, while white rice grains were
between 5.40 - 8.62-mm. Basmati Giza 201 rice emerged as
the longest among all the rice varieties. The width of brown
rice grains for six rice varieties (Sakha Super 300, Sakha
Super 301, Sakha Super 302, Sakha 108, Basmati Giza 201,
and Giza 181) was recorded as 3.20, 3.51, 3.57, 2.90, 2.22,
and 2.36 mm, respectively. The corresponding width
measurements for white rice grains were 2.97, 3.28, 3.39,
2.75,2.07, and 2.18 mm, respectively.

Table (1) provides details on the grain shapes of six
rice varieties for both brown and white rice, with statistically
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significant differences at P < 0.05. According to Ahuja et al.
(1995), the length to width ratio determines the shape of the
rice grains, which are then divided into four categories: round
(<1.0), bold (1.1 - 2.0), medium (2.1 - 3.0), and slender (>3.0).

The table indicates that, bulk density was higher in
white rice samples compared to brown rice. The milling
process resulted in a significant increase in bulk density
alongside a notable decrease in grain index values. Moreover,
it's evident from the data that, the grain index values for both

white and brown rice of the six rice samples (Sakha Super
300, Sakha Super 301, Sakha Super 302, Sakha 108, Basmati
Giza 201, and Giza 181) were documented as follows: for
brown rice (23.96, 23.30, 23.10, 26.88, 22.96, and 20.81 g);
and for white rice (21.66, 20.00, 21.66, 24.53, 21.60, and
18.50 g), respectively. These observations align with previous
research findings conducted by El-Bana et al. (2010),
Gewaily et al. (2018), and El-Bana et al. (2020), and Badawy
et al. (2022).

Table 1. Physical properties of certain new Egyptian rice cultivars.

Rice Treatment Grain dimension Grain Bulk density "Grain index
varieties Length (mm) Width (mm) shape (g/cm3) (3]
Sakha Super 300 Brown rice 5.8110.01?%‘_1 3.20+0.03¢ 1.8120.02f 0.82+0.002f 23.96+0.58
White rice 5.40+0.03! 2.97+0.02f 1.8120.02f 0.85+0.01% 21.66+ 0.45¢
Sakha Super 301 Brown rice 5.89:&0.055% 3.51+0.03° 1.67+0.03¢ 0.80i0.002% 23.3040.17%
White rice 5.44+0.05 3.2840.05¢ 1.65+0.02¢8 0.8420.01°f 20.00+0.00°
Sakha Super 302 Broxyn rjce 5.95+0.02f 3.57+0.0* 1.66+0.01¢ 0.7410.00‘1‘ 23.10+£2.08¢
White rice 5.73£0.01" 3.39+0.0° 1.69+0.00¢ 0.830.00° 21.66+0.554
Sakha 108 Brown rice 6.27+0.03¢ 2.90+0.0¢ 2.16+0.01° 0.860.01¢¢ 26.88+0.04*
White rice 5.97+0.02f 2.75+0.0 2.17+0.01°¢ 0.93+0.02* 24.53+0.55%
Basmati Giza 201 Brown rice 8.80+0.05° 2224000 3.96+0.04° 0.7410.00‘1‘ 22.96+0.23¢
White rice 8.62+£0.07° 2.07+0.0F 4.1740.09* 0.82+0.01* 21.60+0.00¢
Giza 181 Brown rice 7.06+0.10¢ 2.36i0.0f 2.994+0.01¢ 0.87+0.01¢ 20.8140.43%
White rice 6.8240.03¢ 2.18+0.0¢ 3.12+0.01° 0.90+0.01° 18.50::0.55°

*Each value is an average of ten determinations+ standard deviations. + Different lowercase letters within a column indicate significant differences at p<0.05.

Milling properties of certain new Egyptian rice cultivars:

According to the information shown in Table (2), the
hull % of the six rice varieties ranged from 19.26% to 21.50%.
Additionally, significant differences in brown rice recovery
were observed among the samples. Specifically, Sakha Super
300 rice exhibited the highest brown rice recovery rate at
80.74%, while Giza 181 rice had the lowest value at 78.50%.
Regarding the white rice percentage, it's noteworthy that

Super 301 samples demonstrated a notable increase in this
parameter compared to other varieties. Additionally, it's
important to highlight that the broken percentage recovery
and the head rice recovery of the paddy are inversely
correlated. This means that a lower broken percentage in the
sample typically results in a higher head rice recovery, as
Studied by Chavan et al. (2016)

Table 2. Milling properties of certain new Egyptian rice cultivars.

Rice varieties Brown rice % Hulls% White rice % Broken rice% Head rice%
Sakha Super 300 80.74+0.122 19.26+0.12d 70.35+0.22° 7.84+0.22¢ 62.51+0.07¢
Sakha Super 301 80.40+ 0.04° 19.59+0.04¢ 72.10+0.312 7.64+0.14¢ 64.46+0.17°
Sakha Super 302 80.17+0.12¢ 19.83+0.12° 69.77+0.44¢ 8.17+0.22¢ 61.60+ 0.224
Sakha 108 80.21+0.14 19.79+ 0.14% 72.53+0.142 6.42+0.824 66.11+0.95?
Basmati Giza 201 80.33+0.10% 19.67+0.10¢ 66.68+ 0.014 9.75+0.25P 56.93+ 0.24f
Giza 181 78.50+0.114 21.50+0.102 70.49+0.11° 11.33+0.05% 59.15+0.15°

*Each value is an average of three determinations + standard deviation.+ Different lowercase letters within a column indicate significant differences at p <0.05.

Table (2) indicates that grain dimensions of the rice
varieties correlated to changes in the proportions of head and
broken rice. The Sakha 108 rice variety displayed lower
percentages of broken rice compared to other varieties. These
findings are consistent with previous studies conducted by
Abd El-Rassol et al. (2005), and Badawy et al. (2022).

Water uptake, and cooking time of certain new Egyptian rice
cultivars:

The presented in Table (3) indicate that white rice
samples exhibited greater water uptake at temperatures of
77°C and 82°C compared to brown rice samples. This
variation may be attributed to the procedure that removes
minerals, lipids, and proteins from brown rice samples.
According to Abd El-Sattar et al. (2016), carbohydrates tend
to absorb water more readily than lipids or proteins.
Additionally, among the tested rice samples, the Sakha super
301 white rice variety demonstrated the greatest water

absorption values at 77°C and 82°C. These findings are
consistent with previous studied by Jiamyangyuen and
Ooraikul (2008), and Gewaily et al. (2019).

The data from the same table indicates that brown rice
generally required a longer cooking time compared to white
rice. Specifically, the brown rice variety Basmati Giza 201
exhibited the highest cooking time among all tested rice
samples, at 35.70 minutes. Conversely, the white rice variety
Sakha Super 302 demonstrated the shortest cooking time
among all samples, at 18.10 minutes. These findings are
consistent with previous studied by Chavan et al. (2018),
Gewalily et al. (2019), El-Bana et al. (2020), and Badawy, et
al. (2022). which suggested that a faster rate of water uptake
correlated with a shorter cooking time.
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Table 3. Water uptake and cooking time of certain new Egyptian rice cultivars.

Rice Treatment Water uptake (ml H20/100 g rice) Cooking time
varieties 77°C 82°C (min.)
Sakha super 300 BI‘OWII r.ice 235.30+1.12¢° 260.40:t0.60‘f 31.50i0.12‘_‘
White rice 247.501.02° 280.55+0.92%¢ 22.00+0.15!
Sakha super 301 Broyvn r.ice 244.60+0.94¢ 269.70+0.83¢ 30.80i0.17f
White rice 273.25+0.62* 299.81+1.13% 20.10+0.18
Sakha super 302 Brown rice 223.40+1.468 251.35+1.43" 32.70+0.14°
‘White rice 238.60+1.32¢ 281.45+1.52¢ 18.10+0.13!
SakhalO8 Brox.)vn r}ce 226.41+1.42f 253.77+0.938 29.40+0.19¢
White rice 247.65+1.11° 279.30+0.75¢ 22.50+0.21h
Basmati Giza 201 Brown r.ice 219.65+1.53" 251.4040.63" 35.70+0.172
‘White rice 244.30+1.44° 269.20+1.21°¢ 23.40+0.24¢
Giza 181 Brown r.ice 197.90£1.47 245.5040.93! 32.10+0.26°
White rice 218.10+1.32" 286.50+0.82° 19.10+0.15%

*Each value is an average of three determinations + standard deviation.+ Different lowercase letters within a column indicate significant differences at p <0.05.

Eating quality of certain new Egyptian rice cultivars:
The data in table (4) reveals significant variations in
gel consistency (G.C.) among different rice varieties, both in
brown and White rice. Additionally, the gel consistency in
brown rice demonstrated a notable decrease compared to that
of White rice. The G.C. in brown rice exhibited a significant
decrease compared to that of white rice. Among the rice
varieties studied, Sakha 108 showed the highest GC in both
brown and white rice, followed by Giza 181 and then Sakha
Super 302 rice. Perez (1979) suggested that G.C. of milled

rice or rice starch serves as a reliable indicator of gel viscosity,
which, in turn, reflects the texture of cooked rice.

The alkali spreading value (GT) acts as a reverse
indicator of the gelatinization temperature of rice starch
granules. It reflects the temperature at which the starch
granule initiates irreversible swelling in hot water,
simultaneously losing crystallites in the amylopectin chain
length (Irshad, 2001).

Table (4) presents the results of the alkali spreading
value, revealing lower values in brown rice varieties
compared to white rice varieties.

Table 4. Eating quality of certain new Egyptian rice cultivars.

Rice varieties Treatment Gel consistency (mm) Alkali spreading value(GT)  Elongation % Amylose %
Brown rice 54.40+1.20f 5.50+0.104 18.19+0.29¢ 18.20+0.17¢
Sakha super 300 White rice 60.50:£1.20¢ 6.50:0.20 44.530.18° 20.56+0.16°
Sakha super 301 Brown rice 41.50+1.20 5.004+0.30¢ 14.04+0.31 19.30+0.09¢
White rice 46.03+1.05¢8 6.00+0.10° 40.0040.20¢ 20.23+0.15¢
Sakha super 302 Brown rice 56.16+1.04¢" 4.0020.00¢ 12.7440.20% 17.81£0.1 1*{
White rice 61.002.00¢ 5.00+0.00° 38.54+0.20° 18.80+0.10f
Sakhal08 Broxyn ﬁce 83.00+0.30° 4.50+0.20" 15.0440.201 17.21£0.10
‘White rice 95.06+0.05* 6.00+0.30° 43.00+£0.20° 18.6120.10°
Basmati Giza 201 Brown ﬁce 34.50+1 50l 6.00+0.30¢ 1 1.61:&0.401. 25.27+0.16*
White rice 38.06+3.00! 7.00+0.00* 30.60+0.30f 26.40+0.20°
Giza 181 Brown rice 58.50+1.10% 5.504+0.30¢ 17.54+0.40" 17.20+0.201
‘White rice 64.8043.10° 7.00+0.00* 43.70+0.20° 18.30+0.20¢

*Each value is an average of three determinations + standard deviation.+ Different lowercase letters within a column indicate significant differences at p <0.05.

Basmati Giza 201 and Giza 181 white rice varieties
exhibited the highest gelatinization temperature levels at
7.00%. Elongation percentage is defined by El-Akary (1992)
as the ratio of the length of cooked rice grain to the length of
white rice grain. The cooked rice elongation % presented in
Table (4) demonstrates higher values for white rice varieties
compared to brown rice across all varieties. This outcome was
anticipated due to the significant amount of water added
during processing for white rice varieties. Notably, the white
rice variety Sakha Super 300 exhibited a relatively high
elongation value at 44.40%, while the white Basmati Giza
201 variety had the lowest at 30.60%. It's worth noting that
amylose content plays a crucial role in determining the eating,
cooking, and paste characteristics of rice, as highlighted by
Asghar et al. (2012). According to the data presented in Table
(4), milling emerged as a significant factor contributing to
increased amylose content in rice varieties. Consequently, the
amylose contents of milled rice surpassed those of brown rice
across all varieties. Specifically, the white rice grains of
Basmati Giza 201 exhibited the highest amylose content at
26.40%, whereas the brown rice of the Sakha 108 and Giza
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181 varieties displayed the lowest value at 17.20%. These
findings are consistent with prior research conducted by El-
Bana et al. (2007), Gewaily et al. (2019) and Hussein and Abd
El-Rahman (2021).

Chemical composition of certain new Egyptian rice
cultivars:

The moisture content analysis in Table (5) revealed a
range of 12.77% to 11.18% for both brown and white rice
varieties. Notably, the moisture content of brown rice
varieties was found to be lower than that of white rice. These
results align with the findings reported by Abd El-Sattar et al.
(2016). It's important to note that moisture content plays a
critical role in rice storage, as emphasized by Amorim et al.
(2004).

The milling process led to a noticeable decrease in
ether extract, crude protein, and ash content for the tested rice
varieties, which can be attributed to the removal of the
embryo and bran layers. Consequently, the levels of these
nutrients found in these parts were reduced. From the data
presented in the tables, it's evident that the crude protein
content varied among the rice varieties, with the Giza 181
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brown rice variety exhibiting the highest level at 9.16%, while
the lowest value was recorded in the white rice of the
Shakhal08 variety at 6.92%. Furthermore, notable disparities
in ether extract content were noted between brown and white
rice of the same variety, as well as among different varieties.
Brown rice of the Giza 181 variety exhibited a relatively high
level of ether extract content at 2.78%, whereas white rice of
the Sakha Super 302 variety displayed the lowest level at
0.51%. Pal et al. (1999) and Badawy, et al. (2022) noted an
inverse relationship between surface fat content and the
degree of milling. Additionally, ash content plays a crucial
role in determining the mineral content of rice, as highlighted
by Bhat and Sridhar (2008). There were significant
differences in ash content observed among rice varieties, as
well as between brown and white rice within the same variety.

Notably, the Sakha Super 300 variety exhibited the
highest ash content at 1.66% for brown rice and 0.72% for

white rice. Amorim et al. (2004) observed an ash content of
0.4% in rice, indicating its mineral content. Additionally, the
data presented in the same table indicated that Basmati Giza
201 brown rice contained a relatively high crude fiber content
at 1.65%, while Sakha Super 300 white rice exhibited the
lowest crude fiber content at 0.39%.

Additionally, ShakhalO8 white rice exhibited the
highest carbohydrate content compared to other samples, with
carbohydrate content increasing post-milling. This rise is
attributed to the removal of the layers and embryo bran
leading to white rice with reduced crude protein, fat, ash, and
fiber content. Consequently, white rice tends to have higher
available carbohydrate levels compared to brown rice. These
findings align with those reported by El-Bana and Abd El-
Sattar (2016), Hussein and Abd El-Rahman (2021), and
Badawy, et al. (2022).

Table 5. Chemical composition (%) of certain new Egyptian rice cultivars.

Rice varieties Treatment Moisture Crude protein Lipid Ash Crude fiber T.C A.C
Sakha Super 300 Brown rice 11.4010.1491‘ 8.85+0.11° 2.20+0.08¢  1.66+0.01° 0.91i0.02f 87.29+0.21F 86.38+0.23"
Whiterice 11.8130.16%f  7.9040.119  0.60£0.01¢"  0.72+0.03°  0.39£0.011  90.78£0.15* 90.39+0.17¢
Sakha Super 301 Brownrice 11.72+0.18%%  8.11+0.12¢¢  232+0.03¢  1.33+£0.02° 1.28+0.03° 88.2440.17¢ 86.96+0.21¢
Whiterice 12.06+0.11<4  7.03£0.12¢f  0.67+0.01%  045+0.10¢" 0.51+0.01" 91.84+0.23* 91.33+0.24
Sakha Super 302 Brownrice 11.18+021"  8.77+0.21° 2.05+0.03¢ 1.4440.18%* 1.18i0.02‘f‘ 87.74+0.41°  86.56+0.44°"
Whiterice 11.67+0.22%%  7.95+0.23¢ 0.51+0.021  0.38+0.04"  0.45+0.01' 91.15+0.30> 90.70+0.32%
Shakhal08 Brownrice 12.3140.24%  7.8940. 15‘{ 2.42+40.03° 1.50i0.08b‘ 1.50i0.03b‘ 88.1940.27¢  86.69+0.31°f
Whiterice 12.77£0.22*  6.92+0.161  0.65£0.012"  0.63+0.04°" 0.7130.019" 91.80+0.22* 91.09+0.24%
Basmati G201 Brownrice 12.08+0.13%  831+0.13° 2.50i0.03b> 1.15£0.01¢  1.65+0.02* 88.04+0.18% 86.39+0.21F
Whiterice 12.51£0.11%  7.26+0.15°  0.57+0.01" 039+0.01" 0.66+0.012  91.78+0.19° 91.12+0.20%
Sakha Giza 181 Brownrice 11.59£0.19%  9.16+0.12° 2.78+0.08" 1.5410.02%’ 1.15+0.028¢  86.52+0.228  85.37+0.25¢
Whiterice  11.9540.17%  8.2640.13¢ 0.7530.08"  0.52+0.06%  0.70£0.02f 90.46+0.28° 89.75+0.30¢

*Each value is an average of three determinations + standard deviation.+ Different lowercase letters within a column indicate significant differences at

p <0.05.T.C.: Total carbohydrate. A.C: Available carbohydrate

Minerals content:

Elements are essential for human nutrition, with some
playing critical roles in vital bodily functions like hemoglobin
production for blood (National Academy of Sciences, 2001).
The ash content of rice varieties is nutritionally significant due
to its inclusion of essential minerals, as illustrated in Table 6.
Among the determined mineral contents, potassium content
was found to be the highest element. Moreover, brown rice
exhibited higher mineral contents compared to white rice
among the tested samples. Specifically, the Super 301 rice

variety displayed relatively high levels of P % contents in both
brown and white rice compared to other varieties. These
findings are consistent with previous studies conducted by
Hussein and Abd El-Rahman (2021), and Badawy, et al.
(2022). Showed variations in mineral content across rice
varieties, with potassium ranging from 58 to 117 mg/100 g,
calcium from 7.8 to 25 mg/100 g, sodium from 5.9 to 10.3
mg/100 g, iron from 0.2 to 2.7 mg/100 g, and zinc from 0.3 to
1.37 mg/100 g.

Table 6. Mineral compositions of certain new Egyptian rice cultivars.

Rice P (mg/100g)

varieties Treatment % Na K Ca 7n Fe
Brown rice 033 11.70 18130 9.40 1.70 1.70

Sakha Super 300 White rice 022 8.89 93.50 8.20 121 136
Brown rice 036 13.50 147.20 12.50 1.83 1.53

Sakha Super 301 White rice 025 961 82.90 10.30 130 121
Brown rice 026 1122 170.10 13.40 2.00 135

Sakha Super 302 White rice 0.18 10.10 86.40 750 151 1.01
Brown rice 031 10.59 17325 10.90 2.10 1.85

Sakha 108 White rice 023 8.53 85.15 8.20 1.63 138
. Brown rice 021 8.14 19533 13.10 1.60 141
Basmati G201 White rice 0.13 7.69 125.10 8.80 1.00 0.92
G 181 Brown rice 023 9.80 182.15 15.83 122 161
White rice 0.15 8.72 78.90 1025 0.82 111

301 and Basmati G201 varieties, as they exhibit superior

CONCLUSION y p

Based on the findings presented in this study, it is
advisable to expand the cultivated area of the Sakha Super

physical, chemical, and nutritional properties. Moreover,
these new rice varieties, Sakha Super 301 and Basmati G201,
demonstrate high productivity and resilience to drought and
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salinity, making them suitable for cultivation even in regions
with limited freshwater resources, where seawater could
potentially be utilized for cultivation purposes.
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