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The Effects of Sucrose, NaCl and Acetic acid on the
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< Abstract >

This study attempted to determine the effects of sucrose, NaCl and acetic acid on the quality
characteristics of cooked rice stored at 20°C for 72 hours. It conducted a moisture content, color value,
texture and RVA(Rapid Visco Analyser) viscosity on stored cooked rice. Moisture contents of all groups
decreased during storage and that of cooked rice with NaCl were significantly lower than that of other
groups. In color, lightness(L) of cooked rice with various additives seemed higher than that of control group
and reduced b value of cooked rice with acetic acid showed that the color became less yellow. In texture, the
hardness of cooked rice with NaCl and sucrose was higher than that of control group, whereas that of
cooked rice with acetic acid was similar to that of control group. Adhesiveness of cooked rice with acetic acid
was higher than that of other groups and it was shown that texture could be improved by the addition of
acetic acid. The initial viscosity of cooked rice with acetic acid was markedly higher than that of other groups
and finial viscosity was lower than that of other groups. It seemed that addition of acetic acid could retard the
retrogradation of stored cooked rice.
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<Table 1> Moisture contents of cooked rice stored at 20°C with various additives?
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(unit : %ow/w)

additive Sucrose NaCl Acetic acid
time(hr.) Control 2% 5% 2% 5% 2% 5%

0 59.14 59.15 57.94 57.41 56.60 59.16 58.30
+0.7142 +1.03A2 +1.14ABCa +0.33BCa +0.46Ca +0.762a +1.08ABa

o4 56.98 58.07 56.46 57.02 56.40 57.47 56.35
+0.18ABb +0.924b +0.178b +0.84ABab +0.22Ba + 1.07ABb +(.238b

48 56.77 56.40 55.83 56.37 56.85 57.01 56.66
+0.66Ab +0.23ABc +0.398b +0.99ABab +0.56A2 +0.524b +0.284b

72 55.56 56.31 56.61 55.90 53.76 56.62 55.98
+0.468¢c +0.49ABc +0.08Ab +0.41ABb +0.47C +0.16ABc + 1.07ABb

I)Means in rows and columns with different superscript letters are significantly different(p<0.05).
Capital and lower case letters refer to mean in rows and columns, respectively.

Mean = SD
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<Table 2> Color values of cooked rice stored at 20°C with various additives? (unit : Tow/w)

additive Sucrose NaCl Acetic acid
time(hr.) Control 2% 5% 2% 5% 2% 5%
Lightness(L)
0 68.3 69.2 69.9 69.6 71.6 70.1 70.6
+1.10b +0.8CDe +0.5ABab =+1.1BCDb +0.24¢ +0.1BCe +0.3ABc
24 69.8 70.3 70.1 69.9 72.3 70.4 71.2
+0.5ba +0.1CDbe +0.2CDb +0.3CPb +(.24b +0.2C +0.1Bb
48 69.9 70.5 70.4 71.7 72.3 71.8 71.3
+0.4Da +1.0Cbb +0.1pb +0.6ABa +0.24b +0.2ABb +0.1BCab
7 70.8 719 71.6 724 73.2 72.1 71.6
+0.5Ca +0.38Ca +0.78Ca +1.3ABa +0.342 +0.2ABa +0.2BCa
Redness(a)
0 03 0.6 0.5 0.8 -1.0 0.3 03
+0.1Ba +0.4BCa +(.38a +0.1BCa +0.3Ca +0.242 +0.342
” 0.6 -0.8 -1.0 -1.1 -1.3 0.2 03
+0.2Ca +0.2CDa +(.3DEab +0.2DEab +0.1Eab +0.14a +0.2Bb
48 -1.0 -1.5 -1.6 -1.5 -1.3 0.4 0.8
=+0.3BCb +0.5CDb +0.4Dbe +0.2Chbe +0.1€Db +0.14b +0.1ABc
” -1.3 -1.7 -1.7 -1.8 -1.7 0.6 -1.2
+0.3BCb +0.2Cb +0.3Ce +0.3BCc +0.1Cc +0.24b +0.3Bd
Yellowness(b)
0 5.1 5.7 55 5.1 5.5 45 4.6
+0.1Bb +0.14b +0.24a +0.1Bc +0.3Ab +0.3Ca +0.3Ca
4 5.3 5.7 5.6 54 58 43 43
+0.3Bab +0.1ABb +0.1ABa +0.1Bb +0.3Aab +(.4Cab +0.3Ca
43 54 5.7 5.7 5.5 6.0 4.1 42
+(.3Bab +0.2Bb +0.1Ba +(Bb +0.24a +0.3Cab +0.2Cab
7 5.7 6.1 57 5.8 6.2 39 39
+0.542 +0.44a +0.54a +0.24a +0.3Aa +0.2Bb +0.28b

1) Means in rows and columns with different superscript letters are significantly different(p<0.05).
Capital and lower case letters refer to rows and columns, respectively.
Mean + SD
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<Table 3> Hardness, Adhesiveness, Cohesiveness of cooked rice stored at 20°C with various additives?

(unit : %ow/w)

additive Sucrose NaCl Acetic acid
time(hr.) Control 2% 5% 2% 5% 2% 5%
Hardness(g)
0 4949 555.3 648.9 630.3 672.1 514.0 506.4
+86.1Ct +65.98¢ +42 2Ad +116.0Ac +81.0Ac =+24.5BCc +13.6BCd
4 509.2 655.2 753.0 774.4 7448 5337 602.9
+165.9Db =+ 160.6BCb =+ 139.5ABc +117.74b +139.3ABbc +23.0Dc +62.1C0e
48 7154 817.7 880.4 878.6 791.6 738.4 736.5
=+ 180.6Ba +85.5ABa +100.14b +208.8Aab +33.5A8Bb +144.0Bb =+ 105.2Bba
7 778.8 826.4 1008.0 988.2 885.3 854.8 812.5
+74.1Ca +175.6BCa +66.14a +166.7Aa +151.98Ba +137.5BCa +7528BCa
Adhesiveness
36.9 524 67.7 729 103.2 81.1 72.8
0 +0.94b +5.1B¢ +2.6Cc +13.4Cc +10.8D¢ +7.9Cb +8.9Ca
4 276 36.8 65.1 356 79.3 69.7 61.0
+1.]Aab +7.6Ab +11.1Bc +5.2Ab +17.68b +4.68b +13.7Ba
25.6 16.2 340 17.7 46,2 654 64.7
48 4 11.7Aab +3.0A2 +6.4ABb +3.7Aa +10.3Ba +18.0¢b +3.6Ca
22.8 14.6 15.4 16.0 34.0 419 56.4
72 +3.8ABa +2.4Aa +1.242 +4.0Aa +6.0BCa +11.6Ca +13.6Da
Cohesiveness
0 0.612 0.609 0.609 0.597 0.618 0.609 0.612
+0.009Aa +0.032A=2 +0.017A2 +0.01942 +0.01942 +0.00242 +0.0124a
4 0.600 0.594 0.597 0.590 0.606 0.610 0.593
+0.007ABab | +0.012ABa +0.020ABab +0.012Ba +0.014ABa +0.008A2 +0.0068b
0.583 0.592 0.587 0.588 0.599 0.587 0.584
48 +0.0164Ab +0.0154a +0.004Abc +0.008Aa +0.0224Aa +0.017Ab +0.0104b
7 0.598 0.589 0.578 0.587 0.596 0.579 0.570
+0.0054Bb | £0.019ABCa | +0.003CDc | +(.006ABCa +0.0054a +0.004BCDb +0.006D¢c

1) Means in rows and columns with different superscript letters are significantly different(p<0.05).
Capital and lower case letters refer to mean in rows and columns, respectively.

Mean + SD
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<Table 4> Springiness, Chewiness of cooked rice stored at 20°C with various additives?

(unit : %ow/w)

additive Sucrose NaCl Acetic acid
time(hr.) Control 2% 5% 2% 5% 2% 5%
Springiness
0 0.881 0.906 0.887 0.900 0.892 0.896 0.878
+0.019¢Ca +0.03542 4+00178Ca | +0.0104B2 | +0.009ABCa | +0,011ABCa | +0.003Ca
24 0.864 0.868 0.865 0.880 0.860 0.895 0.881
+0.017ABab +0.053ABa +0.033ABab +0.037ABa +0.0238b +0.011ABa +0.04342
48 0.830 0.855 0.840 0.870 0.852 0.897 0.861
+0.0448b +0.027ABab | +(.060Bab +0.085ABa | +(0.02]1ABbc +0.0024a +0.034ABab
72 0.783 0.806 0.830 0.865 0.842 0.874 0.847
+0.067¢¢ +0.093BCb | +0.072ABCb | +£0.014A2 +0.010ABc +0.0454A2 +0.069ABb
Chewiness
0 292.5 305.5 344.1 3372 3525 279.9 211.5
+27.4B2b +21.98b +29.4Ac¢ +49.24Aa +14.5Ab +16.08b +3.8Ce
24 313.7 329.9 384.6 385.8 395.3 287.2 313.1
+30.4Bab +70.7ABb +25.5Abc 165,140 +84.3Aab +36.08Bb +22.3Bb
48 325.8 396.8 424.3 389.3 404.1 329.0 3350
+79.3Cab +27.1Aa +50.1Ab +25.7ABab =+ 18.94Aab =+66.4BCb +30.78Cb
72 364.1 4341 478.7 426.1 4325 3834 398.0
+45.8Ba +48.4ABa +1544a +60.5ABa +60.1ABa +68.882 +57.98a

1) Means in rows and columns with different superscript letters are significantly different(p<0.05).
Capital and lower case letters refer to mean in rows and columns, respectively.

Mean = SD
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<Fig. 1> Initial viscosity of cooked rice stored
at 20°C with various additives
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