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Abstract

The Physicochemical, sensory and cooking properties of functionally fortified rice with dietary fiber
and chitosan were compared with regular rice when the rices were cooked with pressure and electric
cookers. Moisture content of functional rice before cooking was 11.11%, which was lower than
13.72% in reqular rice. Accordingly, moisture contents of functional rice samples cooked both with
pressure and electric cookers were lower than those of regular rice. L value showing the degree of
lightness of cooked rice was significantly higher in rice samples cooked with pressure cookers. The a
value, the degree of redness and the b value, the degree of yellowness, were the highest in the
functional rice cooked with an electric rice cookers. Textural measurement of hardness using a
rheometer showed the highest value in functional rice cooked with a pressure cooker. The degree of
gelatinization measured using differential scanning calorimetry (DSC) before cooking showed higher
onset gelatinization temperature (To) and peak gelatinization temperature (Tp) in functional rice
compared with those in regular rice. The gelatinization enthalpy (AH) of functional rice was lower than
that of regular rice, showing that functional rice had lower gelatinization energy compared with regular
rice. When the samples were stored in a refrigerator for one week, the DSC showed faster
refrogradation degrees in samples cooked with electric rice cooker, having significantly higher
enthalpies of regular and functional rice cooked with electric cookers compared to those cooked with
pressure cookers. The functional rice samples cooked with pressure cooker had higher consumer
acceptance test values compared to those cooked with electric cookers.

Key Words : functionally fortified rice, electric and pressure cookers, DSC, colorimeter, rheometer,
consumer acceptance test
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<Table 2> Water contents of regular and functional rice

before and after cooking®)
(unit : %)
ter contents ‘

before cooking 13.72¢ 11.11f

_ after cooking 5291¢ 51134
with pressure cooker

. after co.okmg 57.102 56.66°
with electric cooker

1 Means of three replication. The same superscripts in a row are
not significantly different each other at p € 0.05
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<Table 3> Hunter color values") of cooked rice

. pressure cooker electric cooker
characteristics — @ ar functional regular _ fanctional
L 71477 6824>  6441° 6435

a -1.020 8.522 0.13> 9242

b 2.53¢ 6.36° 499> 9.54

DL, Light scale(100 = pure white, 0 = black); a, redness(100 =
red, -80 = green); b, yellowness(+70 = yellow, -70 = blue)

2 Means of three replication. The same superscripts in a row are
not significantly different each other at p  0.05
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<Fig. 1> Regular and functionally fortified rice.

<Table 4> Rheometer properties of cooked rice)

characteristics pressuer cooker electric cooker
' regular functional regular functional
hardness(dyne/cm?) 6759580 9244812 524937 4662270
adhesiveness(g) -65.67% -56.332 -69.672 -65.332
cohesiveness(%) 41.632 52.582 57.122 47012
springness(%) 69.25% 87.68% 90.122 73.36%
gumminess(g) 430332 549.87% 511.822 34594P
brittleness(g) 303.22 488.5% 4659° 253.6%

DMeans of three replication. The same superscripts in a row are not significantly different each other at p < 0.05

<Table 5> Gelatinization temperature of rice flour using DSC

rice flour Crystalline melting amylose-lipid complex
To - Tp Te AH(J/g) To Tp Te AH(I/g)
regular 56.6 65.2 750 14.2 88.0 95.8 103.0 0.8
functional 60.2 67.0 75.6 10.8 9N4 99.6 106.4 23
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<Fig. 2> DSC thermogram of gelatinization temperature.
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<Table 6> Regelatinization temperature of cooked rice using DSC

pressure cooker electric cooker
regular functional regular functional

To 344 417 349 353

Tp 478 632 505 498

Te 58.8 724 664 64.1

AHQ/g) 445 45 10.0 6.6
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<Fig. 3> DSC thermogram of regelatinization temperature.

PG, regular rice cooked in pressure cooker; PF, functional rice cooked in pressure cooker; EG,
regular rice cooked in electrical cooker; EF, functional rice cooked in electrical cooker;

<Table 7> Consumer acceptance test of cooked rice

characteristics pressure cooker electric cooker
regular  functional reguiar - functional

glossiness 6.852 5.70 5.13¢ 3.204
intactness of grains ~ 6.47° 6.072 5.38b 4.35¢
adhesiveness  6.58? 5.33b 5.45b 4.26°
savory flavor 6232 565% 578 5.30P
sweetness flavor 5972 4.87¢ 5.4080 4.43¢
hardness 5.782 445b 5.182 433b

The same superscripts in a row are not significantly different each
other at p € 0.05
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<Fig. 4> Consumer acceptance test of cooked rice.

DPR, regular rice cooked in pressure cooker; PF, functional rice cooked in pressure cooker; ER, regular rice cooked in electrical cooker; EF,
functional rice cooked in electrical cooker;
2) GLO, glossiness; INT, intactness of grains; ADH, adhesiveness; SAV, savory flavor; SWE, sweetness; HAR, hardness;

<Table 8> Pearson,s correlation coefficients ( Y ) between and consumer acceptance and physicochemical

characteristics
= physicochermical , consumer acceptance characteristics® :

" characteristics?  ~ GLO ~INT ~ ADH SAV SWE HAR
WAT -0.66 -0.77 -048 -0.39 022 -0.06

LIG 0.86 0.88 0.83 0.80 0.67 0.60
RED -0.65 -0.52 -0.80 -0.84 093 -0.95*

YEL. -0.94 -0.87 -0.99%* -0.99** -0.98* -0.93

HAR 0.60 0.72 0.37 0.27 0.11 0.07

ADH 0.16 0.32 -0.08 -0.18 -0.35 -0.50

COH - -0.23 -0.21 -0.32 -0.35 -0.27 -0.35

SPR -0.03 0.01 0.17 -0.22 -0.18 -0.30

GUM 0.53 058 035 0.28 . 025 007

BRI 033 0.38 0.15 0.09 0.08 -0.08

(* ;p<0.05, ** ;p<0.01)

D'WAT, water contents; LIG, lightness; RED, redness; YEL, yellowness; HAR. hardness; ADH. adhesiveness; COH, cohesiveness; SPR,
springness; GUM, gumminess; BRI, brittleness;

2 GLO, glossiness; INT, intactness of grains; ADH, adhesiveness; SAV, savory flavor; SWE, sweetness; HAR, hardness;

Ak B2 Hukd A9t 154 AdEdg I = 6) ol =4 F| 5 At 4uA

< 7135 E Ho J5A 2L gL FHulst ColstEaty EA |EE AAge] AuuAE=
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<Table 9> Pearson,s comelation coefficients ( Y ) between
each consumer acceptance characteristics”

GLO INT ADH SAV SWE HAR
GLO 1.00
INT  099** 100
ADH 097 091 1.00
SAV 093 086 -099** 1.00
SWE 086 077 09* 098 1.00
HAR 076 064 090 094 098* 1.00

(* ;p<0.03, ** ;p<0.01)
D GLO, glossiness; INT, intactness of grains; ADH, adhesive-
ness; SAV, savory flavor; SWE, sweetness; HAR, hardness;
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