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Effect of Soaking Temperature on Nutritional Quality and Consumer Acceptance of Parboiled Rice
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Abstract

The effect of soaking temperature on nutrition quality and sensory properties were studied. The 12-month
storage paddy samples were soaked at 40 (PR40), 50 (PR50) and 60°C (PR60) for 3 hr, then autoclaved with
steam at 121°C for 15 min and dried by cabinet tray dryer at 60°C to reach the moisture content of 23 g/100 g dry
matter. Head milling rice yield was significantly increased from 59% in brown rice to 60-80% in parboiled rice. The
results also showed that parboiling process resulted in protein, lipid and ash contents. The fatty acid composition
of brown and parboiled rice were determined. A slightly significant change (p<0.05) of oleic acid (C 18:1), linoleic
acid (C 18:2) and a-linolenic acid (C 18:3) was observed. Overall, soaking at 50°C (PR50) for 3 hr prior to
steaming and drying was found to provide the most desirable quality of parboiled rice in our study in terms of
nutritional quality and sensory properties.
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Introduction

Rice is one of the most important crops in Thailand and worldwide. It is the staple food of more than three
billion people, mainly in Asia (Deepa, Singh and Akhilender, 2007). The total rice paddy production area is about
154 million hectare and the annual production of rice is about 594 million tons. Rice accounts for over 22% of
global energy intake. While the production and consumption of rice are concentrated in Asia, which accounts for
about 92% of the world’s total production, rice is also an important crop in specific regions of North and South
America, Africa and Europe (Ohtsubo et al, 2004; Kainuma , 2004).

Parboiling is the process consisting of main three steps, namely soaking, steaming and drying of the
rough rice. The advantages of parboiling rice include higher milling yields, higher nutritional value and resistance
to spoilage by insects and microorganism (Elbert, Tolaba and Suarez, 2000). The parboiling process is applied to

rice with a preliminary objective of hardening the kernel in order to maximize head rice yield in milling. Besides
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milling yield, parboiled brown rice also gains more nutritional and health benefits compared to raw brown rice.

This has lead to the awareness and importance of parboiling among consumers and vendor (Larsen, 2000).
Therefore this study aimed to investigate the effect of soaking temperature on nutritional quality and

consumer acceptance of parboiled rice. We were especially interested in parboiling of fragrant rice which was

quite fragile and kept for a long period of time.

Materials and Methods

Khao Dawk Mali 105 (KDML 105) was used for the experiments. Paddy samples were harvested at from
the largest rice production region; “Tung Kula Rong Hai”,

Samples of 100 g of rough rice were placed in an Erlenmeyer flask 500 ml. The samples were soaked in a
water bath shaker with controlled temperature at 40 (PR40), 50(PR50) and 60°C (PR60) (+0.5°C) (Modified from
Saif et al, 2004). After soaking, the rice was taken out of the water bath, rid and excess water and the container
with sample were put in an autoclave for steam (121 °C, 15 min). After steaming, the paddy was removed to
cabinet tray dryer at 60°C to 23 g/100 g dry matter.

Approximately one week after drying, the samples of parboiled rice were shelled and milled using a
laboratory miller, which separates automatically whole and broken grains. The head rice yield (HRY%) was
calculated as percentage of whole milled grains respect to the brown rice, the average value of duplicated was
calculated (Indian Standard, 1971). Proteins and ash content was measured by the AOAC (2002) official method.
Lipid content was determined gravimetrically. Fatty acid composition was analyzed using GLC by standard
methods (Siriamornpun et al, 2005).

The parboiled brown rice were cooked and served to a discriminatory and communicative panel of 50
people to compare with cooked brown rice (Kar, Jain and Srivastav, 1998) by hedonic 9 scale test. The scores

were statistically analyzed.

Results and Discussion
Cereals are the major source of carbohydrates, proteins, fats and bioactive compounds to the vegetarian
population worldwide. The proximate compositions of brown and parboiled brown rice are presented in Table 1.

The results also showed that parboiling process resulted in protein, lipid and ash content.

Table 1 Proximate composition of brown rice and parboiled brown rice (% dry basis)

Soaking temperature of brown parboiled rice

Parameters Brown rice

PR40 PR50 PR60
Total protein (%) 7.7420.34° 7.84+0.32° 8.19£0.12° 7.8620.18°
Lipids content (%) 1.99+0.08° 2.39+0.09° 2.19+0.05" 2.08+0.01°
Ash (%) 1.21%0.3° 1.2540.02" 1.3440.02° 1.30£0.03"°
Head rice yield (HY%) 50.92+0.03" 59.22+0.19° 82.98+0.59" 84.4610.12°

Values within a row followed by the same letter are not significantly different (p<0.05) (Duncan’s)

Ohtsubo et al. (2005) reported that proximate analysis in brow rice and germinated brown rice, the
germinated brown rice showed higher amount of proteins at 8.2% than those from polished rice (6.6%) and brown
rice (7.8%). Similar result was found in lipids content, significant were increased during germination processes.

Parboiling process provided higher head rice yield as compared to unparboiled rice. Head milling rice
yield was significantly increased from 51% in brown rice to 59, 83 and 84 % in PR 40, PR 50 and PR60,

respectively (Table 1). Saif et al. reported that the increase in length, width and thickness due to parboiling
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process, leading to some advantages over the unparboiled one such as the strengthening of kernel integrity,
increase of milling recovery and decrease of cooking losses.
The fatty acid composition of brown and parboiled rice was determined and is presented in Table 2. A

minor change of oleic acid (C 18:1), linoleic acid (C 18:2) and COl-linolenic acid (C 18:3) was observed.

Table 2  Fatty acid composition (%) of brown rice and brown parboiled rice

Soaking temperature of brown parboiled rice

Parameters Brown rice

PR40 PR50 PR60
Palmitic acid (16:0) 17.88+0.25° 16.42+1.05” 15.84 +0.55 15.17+0.85"
Stearic acid (18:0) 3.77 £0.04° 1.29+0.01° 9.03 +0.02° 4.13+0.07°
Oleic acid (18:1) 34.15 £0.61° 36.39+1.26" 39.82 + 0.69" 35.71£1.25%
Linoleic acid (18:2) 30.94 £0.62° 31.91+0.95° 25.50 £0.14° 28.83+1.85"
OL-Linolenic acid (18:3) 4.74 £0.02° 4.3240.32° 5.93 +0.03" 3.46+0.25°

Values within a row followed by the same letter are not significantly different (p<0.05) (Duncan’s)

In parboiled rice grains, hydrolytic enzymes are activated and they decompose starch, non starch
polysaccharides and proteins, which leads to the increase of oligosaccharides, and amino acids in rice (Manna,
Naing, and Pe, 1995),barley (Rimsten et al, 2003), wheat (Yang, Basu and Ooraikul, 2001), and oat (Mikola, Brinck,
and Jones, 2001). The decomposition of the high molecular weight polymers during germination leads to the
generation of bio-functional substances and the improvement of the organoleptic qualities due to softening of
texture and increase of flavor in barley (Beal and Mottram, 1993), finger millet (Subba Rao and Muralikrishna,
2002), oat (Heinio) and rye (Karppinen et al, 2000). Problems usually associated with the cooking of brown rice
have been resolved and more bio-functional substances have been generated by germination. Various promising
foodstuffs, such as rice-balls, rice bread and soups, have been developed using pregerminated brown rice as

primary material (Ito and Yukihiro. 2004).

Table 3  Sensory evaluation of cooked brown rice and cooked brown parboiled rice (n=50)

Soaking temperature of brown parboiled rice

Parameters Brown rice

PR40 PR50 PR60
Color 6.95+0.28" 5.63+0.16° 6.53+0.56" 5.82+0.61°
Odor 6.37+1.31° 5.69+0.02° 6.32+0.16° 4.37+0.09°
Texture 5.91+1.54° 5.66+0.22 6.49+0.56" 6.47+0.45"
Taste 6.17+0.39° 6.00+0.01° 6.58+0.01° 6.42+0.01"
Overall 6.84+0.14° 5.69+0.05° 6.51£0.1" 5.95+0.03°

Values within a row followed by the same letter are not significantly different (p<0.05) (Duncan’s)

Fifty panelists evaluated the cooked parboiled brow rice of three treatments and normal brown rice
(control). Summary of the data obtained from these 50 panelists is given in Table 3. The mean scores of color,
odor, texture taste and overall acceptance of parboiled rice were between 4.4 to 6.6, while those of brown rice
were between 6.2 to 7.0. The results showed that PR50 gave the highest scores (6.51 out of 9) among all
treatments but slightly lower than brown rice. Although, other attributes including texture and taste of PR50 were
given higher preference scores than brown rice, the negative value for color of parboiled rice affected the overall

acceptance by the panelists as compared to brown rice.
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Summary
Soaking temperature is one of the most important processes of rice parboiling. Our present findings have
demonstrated that significant differences were found in nutrition quality and consumer acceptance of parboiled
rice compared to brown rice. Soaking temperature also resulted in nutrient changes such as protein, lipid and ash
contents.  However, optimum soaking temperature is to be considered to achieve consumer acceptability.
According to present data, we specially recommend the parboiling process for damaged fragrant rice for
improvement of head rice yield and cooking quality. Besides, greater nutritional values of parboiled rice is to be

considered as a functional food.
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