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The Influence of Various Types of Salt Containing Different
Ingredients on the Characteristics of Cooked Rice and Its Taste

KFETETF* BREBETS ST

(Chieko Ohya) (Youko Matsuoka) (Akiko Kawabata)

We investigated the influence of various types of salt containing different ingredients on the
characteristics of cooked rice and its taste.

Both the swelling value and solubility of rice starch were highest in cooked rice without added salt
and the cooked rice without added salt showed the highest water absorption on heating and coloring
by iodine, and there was a tendency for these characteristcs to decrease when salt was added to the
rice to be cooked. )

The creep characteristics of cooked rice were analyzed with the six-factor Voigt model. Both the
instantaneous elasticity and stable viscosity were higher for cooked rices with salt added, the highest
value being recorded for cooked rice with NaCl added. The strain recovery rate was larger and
permanent strain was smaller in the salt-added cooked rice than in the cooked rice without added salt.

The samples cooked with table salt and natural salt were preferred in sensory characteristics to

those without salt.
An X-ray microanalysis of the inorganic elements revealed that they were initially localized on the
outer surface of the uncooked rice, and that they migrated inside the rice when it was cooked.
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Table 1. Composition of various types of salt sample
‘ | %)
H0 NaCl MgCl: CaCl: KCl CaSOs MgSOs
No.1 0.07 99.64 0.04 0.03 0.19 0.03 0
No.2 0.13 98.13 0.70 0 0.21 0.48 0.35
No.3 0.11 96.54 1.47 0 0.39 0.95 0.54

No.1 commercial table salt; No.2 sea salt;
No.3 high-mineral content salt, apart from NaCl
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No. 1: commercial table salt;
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Swelling power and solubility of rice starch in various 1% salt solutions
NaCl —-— KCI
O—0O No.1 A—A No.2 &— No.3

O0— CaClz

2: sea salt;

No. 3: high-mineral content salt, apart from NaCl

Table 2. Cooking qualities of added various 1% salt to milled rices

Sample Heat absorption ratio Swelling volume Iodine coloration
(X10% %) (ml)

No addition 2.981+0.06 25.840.4 0.127+0.00
NaCl 2.74£0.03 23.6+0.3 0.10240.00
KClI 2.82+0.01 25.4+0.2 0.104£0.01
CaCl; 2.66£0.04 24.0%0.1 0.09240.01
MgCl, 2.70£0.01 25.6+0.3 0.10240.00
No.1 2.58+0.02 25.41+0.3 0.08240.00
No.2 2.46+0.01 24.240.2 0.081%0.01
No.3 2.73+0.03 27.9£0.1 0.08340.00

No. 1: commercial table salt;
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No.2: sea salt
No. 3: high-mineral content salt, apart from NaCl
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Table 3. Creep modulus viscoelasticity of cooked rice with 1% various salts

Sample Eo E; E.: U 72 ™ 71 2

N/m? N/m? N/m?® Pa‘s Pa‘s Pa-s sec  sec

(X 10%) (X10% (x10%) (%107 (X105 (%108
No addition 3.3440.10 1.114+0.17 5.37%+0.30 1.011+0.08 4.31%+0.18 1.34%+0.16 9.18 0.80
NaCl 4.66+0.23 1.56+0.14 7.43+0.19 1.83%£0.16 5.96+0.13 5.19%£0.08 11.75 0.80
KC1 4.36£0.12 1.30%=0.21 6.74+£0.27 1.18+0.14 5.54+0.24 1.66+0.20 9.12 0.82
CaClz 3.81+£0.18 1.44+0.16 7.00+0.29 1.33+0.25 5.78%+0.01 1.33+0.16 9.15 0.82
MgCl. 4.29+0.22 1.44+0.15 6.02+0.32 1.28+0.17 4.52%+0.51 1.55+0.13 8.84 0.74
No.1 3.10%0.22 1.2240.20 5.794+0.22 1.09+0.19 4.83+0.10 1.26%+0.19 8.99 0.83
No. 2 3.90+0.24 1.57£0.13 5.83+0.34 1.38+0.06 4.21%+0.21 2.224+0.18 8.93 0.72
No. 3 4.26+0.24 1.60%0.25 7.474+0.23 1.43£0.18 5.74+0.14 2.06%+0.21 8.97 0.77

o: Young’s modulus of Hookean body ;

71, 72 . viscosity of Voigt body ;
7, 2 : retardation time;

No. 1: commercial table salt;
No. 3: high-mineral content salt, apart from NaCl

Ei, E2: Young’s modulus of Voigt body ;

7n 2 viscosity of Newtonian body

No. 2: sea salt

Strain (%)
0 § 110
No addition -
NacCl ____j
CaCl, —_‘

Fig.2 Recovery and permanent strain of cooked rice
with 1% of various salts added

[ Recovery strain
No. 1: commercial table salt;

Il Permanent strain

No. 2: sea salt;
No. 3: high-mineral content salt, apart from NaCl
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Fig.3 Qualitative analysis of inorganic elememts in nipponbare (1)
A—Q/B A outside; B: inside

Milled rice after absorbing
water for 30 min.

Milled rice after absorbing
1% salted water for 15 min.

Rice cooked in 1%
salted water

Milled rice after absorbing
1% salted water for 30 min.

Fig. 4 Qualitative analysis of inorganic elememts in nipponbare (2)
A—®/BA: outside ; B: inside
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Taste : Glutinousness  Overall evaluation
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Fig.5 Comparison by average evaluated scores of rice cooked in various 1% salt solutions
No. 1: commercial table salt; No. 2: sea salt;
No. 3: high-mineral content salt, apart from NaCl
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