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Impact of soaking in sodium chloride solution on physicochemical
properties and cooking quality of parboiled glutinous rice
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ABSTRACT: Sodium chloride (NaCl), a wetting agent is widely used to preserve various foods in food industry. The
objective of this study was to investigate the effect of NaCl during the soaking step on physicochemical properties
and cooking quality of parboiled glutinous rice. Paddy rice samples were soaked in 0% (conventional method), 1%,
2%,3%,4% and 5% (w/v) NaCl solutions in order to reach a suitable moisture content of 28 + 2% (wet basis) before
steaming and dehydrating, respectively. The results showed that as the concentration of NaCl solution increased, the
soaking time was reduced and visual color value improved. The sample soaked in 2% NaCl solution had similar the
head rice yield, water uptake, elongation ratio, and cooking time when compared to that of parboiled rice prepared
by the conventional method (soaking in 0% NaCl solution), but had lower soaking time (up to 50%), better color
(lightness or whiteness) and higher sensory scores in color, adhesiveness, flavor and overall acceptability.
Keywords: Glutinous rice, parboiled rice, wetting agent, NaCl
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Figure 1 Moisture content (%) of rough rice samples during soaking in NaCl solutions of different

concentrations (% w/v). The same letter above columns indicates there is no significant difference

(P<0.05). The vertical bars on each column indicate the standard deviation
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Figure 2 Percent head rice after milling of parboiled rice previously soaked in NaCl solutions of different

concentrations (% w/v). The same letter above columns indicates there is no significant difference (P<0.05).

The vertical bars on each column indicate the standard deviation.
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Figure 3 Percent water uptake (A) and elongation ratio (B) of parboiled rice previously soaked in NaCl solutions

of different concentrations (% w/v). The same letter above columns indicates there is no significant difference

(P<0.05). The vertical bars on each column indicate the standard deviation.
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Figure 4 Cooking time of parboiled rice previously soaked in NaCl solutions of different concentrations (% w/v)
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Table 1 Visual color of parboiled rice previously soaked in NaCl solutions of different concentrations (% w/v)

NaCl conc. Color value
(% wWiv) L a b AE

0 (control) 50.13 £ 2.12° 3.12+0.08 2124 +1.31° -
1 55.34 + 2,45 3.29+0.18 23.15+2.08% 4.29 £0.38°
2 57.25+1.25° 3.31+0.34 2416 + 1.61° 5.64 +0.57°
3 59.09 £2.11° 3.27 £0.51 24.25 +1.37° 5.89 +0.62°
4 62.21 + 2.35° 3.30+0.08 25.03 £ 2.27° 6.31+0.42°
5 64.42 £ 3.07° 3.25+0.22 24.87 +1.23° 6.43 + 0.36°

Values are means + SD of triplicate samples (n = 3)

Values with the same columns in the same letter are not significantly different (P>0.05)
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Table 2 Textural profile of parboiled rice samples previously soaked in NaCl solutions of different concentrations

(% wiv)
NaCl Textural profile analysis (TPA)
conc.
(% wiv) Hardness  Adhesiveness Cohesiveness Springiness Gumminess Chewiness  Stickiness
(N) (N/s) (N)
0 71.87+0.97° 4.49+0.06 0.52+0.01 0.60%0.01° 3.90+0.02° 1.77 £0.69" 1.47 +0.01
1 86.80 +0.21° 4.39+0.03  0.53+0.02 0.69+0.02° 3.46 +0.05° 1.81+0.12° 1.54 +0.01
2  8458+0.80° 4.68+002 056+0.01 068+0.01° 3.82+0.11° 2.64 +1.16° 1.51 +0.02
3 89.86 +0.72° 4.65+0.03 0.56+0.01 0.87 £0.02° 5.05+0.15° 3.74 £0.08° 1.46 +0.03
4 122.90 £2.69° 5.10+0.01 0.55+0.02 0.93+0.01° 6.02+0.38° 5.60+0.26° 1.44 +0.02
5 123.54 £2.30° 5.04+0.05 0.57+0.01 0.99+0.01" 7.93+0.28" 7.47 £0.37" 1.58 +£0.01

Values are means + SD of triplicate samples (n = 3)

Values with the same columns in the same letter are not significantly different (P>0.05)
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Table 3 Sensory scores of parboiled rice samples previously soaked in NaCl solutions of different concentrations

(% wiv)
NaCl conc. Color Odor Stickiness Texture Flavor Overall
(% wiv) acceptability
0 583+146° 6.90+1.18 6.70+1.34° 647+1.14° 6.03+1.86° 6.00+2.10°
1 570+0.81° 6.93+0.68 6.73+1.14® 638+1.03° 643+0.86™ 7.17+117°
2 6.97+0.81° 6.91+0.70 6.93+0.83° 641+124° 6662073  7.27+111°
3 749+094® 6.89+226 6.83+1.10° 643+121° 680+168  6.63+135°
4 756+1.18"° 7.03+081 553+078° 597+0.71° 6.17+0.82° 6.57+1.33"
5 787+1.01° 694+164 523+094° 547+051° 623+117° 6.40+0.81°

Values are means + SD of triplicate samples (n = 30)

Values with the same columns in the same letter are not significantly different (P=0.05)
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