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Effects of Sikhe dietary fibers on the Rice Starch gelatinization and
Retrogradation properties
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Abstract

The gelatinization and retrogradation properties of rice starch added with dietary fibers from sikhe were
investigated. The pasting temperature and setback of starch measured by using a rapid visco analyzer were increased
by the addition of the fiber, whereas the peak viscosity, trough viscosity, end viscosity, breakdown and consistency

were lowered.

The onset temperature of starch measured by a DSC was increased, but the enthalpy of

gelatinization of the starch was decreased as the addition of fiber increased. The melting peak temperature of the
retrograded starch gels was 41~46'C as measured by a DSC. The melting enthalpy of the control retrograded
starch gel was increased while storing for 1, 3 and 7 days at 4°C, but that of containing sikhe fiber showed no

differences.
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Table 1. Pasting characteristics of rice starch in the presence of sikhe dietary fiber by Rapid Visco Analyzer
Temperature Viscosity
() RvVU)”
Sample - -
Pasting Peak Trough End Breakdown Consistency Setback
Temperature ®) T B) P-T) (E-T) (E-P)
0% 69.35+0.35°  306+0.71° 103+0.71°  233%141° 203+ 1.41° 130+0.00° 73+2.12%
Milled 2%  69454+021* 2574141 95+0.71°  218+2.83°  162+0.71° 1234424 39+424°
rice 4%%  7055+035° 2444778 04+0.71°  216+0.71° 150+ 8.49" 122+141° -28+7.07"
6%  7095+021°  238+0.71° 914071  220+0.71° 147 +1.41° 12940.00°  -18+141°
F value 14.96" 119.88 105.007 43947 69.64" 6.67 60.27"
0% 69.354+0.35"  306+£0.71" 103+0.71"°  233+1.41° 203+1.41° 130+0.00°  -73+2.12°
Brown  2%”  70.60+042°  242+2.17° 954+2.12°  218+2.83" 147+000°  1294141° 24071
rice 4% 70.75+£050°  239+0.71° 954+0.71"  216+1.41° 144 +0.00° 123+0.00°  -23+0.71°
6%  71.10+028"  239+2.83° 92+141° 2264071 1474141 1344+0.71°  -13+1.41°
F value 739 643107 22.29" 38.44" 1628.50" 61.00" 76824
TP <005, ": P <001, : P <0.001
" : Rapid Visco Units ? : Rice starch
?. 2% added cooked tice sikhe dietary fiber
? . 4% added cooked rice sikhe dietary fiber
% . 6% added cooked rice sikhe dictary fiber
*P¢ Means in a column with the same letter are not significantly different by Duncan’s multiple range test (P<0.05)
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Table 2. DSC characteristics of rice starch in the presence of sikhe dietary fiber

Gelatinization temperature(’C)

Sample T (0) Tr (C) T. (C) 4H (g)

0%" 67.25+0.35" 72.214+0.16" 83.204+0.14° 3.32440.162°
Milled rice 2%? 67.47+0.18" 72.49+0.11% 81.55+0.50° 2.559+0.151°
4%” 67.76 +£0.20° 72.74+0.22° 80.55+0.50° 2.306+0.122°
6% 68.37+0.23 73.2040.16° 79.20+0.28" 1.94940.211°

F value 7.62" 1297 38,527 25.097
0%" 67.25+0.35" 72.21+0.16" 83.20+0.14° 3.324+0.162°
Brown Hce 2% 68.10+0.28" 7320+0.21° 83.20+0.28° 2.553+0.136°
4% 68.35+0.21° 72.7440.19 82.90+0.28" 2256+0.173"
6%" 68.15+0.67° 73.01+0.16° 81.15+0.21° 2.1224+0.143°

F value 11.43 11117 34.517 24,39

TP <005, ": P <001

To : Onset temperature, Tp : Peak temperature, Tc :
. Rice starch

2 : 2% added cooked rice sikhe dietary fiber

» . 4% added cooked rice sikhe dietary fiber

9 . 6% added cooked rice sikhe dietary fiber
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Fig. 2. DSC thermograms of rice starch in the presence
of cooked milled rice(A) and cooked brown rice(B) sikhe
dietary fiber.

A : Rice starch

B : 2% added cooked rice sikhe dietary fiber
C : 4% added cooked rice sikhe dietary fiber
D

1 6% added cooked rice sikhe dietary fiber
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Means in a column with the same letter are not significantly different by Duncan’s multiple

Conclusion temperature , 4H : Enthalpy

range test (P<0.05)
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Table 3. DSC characteristics of rice starch gels in the presence of cooked milled rice sikhe dietary fiber during storage at 4°C

Storage time

Crystalline melting endotherm

Sample

(day) To (C) Tr (C) Te (C) 4H (/g
0%" 42.20+0.20° 49,05 +0.28™ 61.33+0.14° 0.4696 +0.0097°

. 2% 45.61+0.15° 51.27+0.18° 60.30+0.18" 0.3452 +0.0085"
4%” 4338+021° 48.80+0.18" 59.544-0.30" 0.3555+0.0095"

6%" 442140.16° 49.60+0.18" 61.41+0.16° 0.3859 +£0.0075"

F value 12648 57.337 37.797 83.46

0%" 45.54+0.28" 50.05+0.26" 61.38+0.20" 0.7926 +0.0091°

5 2% 45914017 50.23+0.17™ 62.14+0.18° 0.3354 £0.0095"
4% 45.54+0.16" 50.50+0.25™ 61.52+0.14" 0.3432+0.0091°

6%" 45.6440.23" 50.73+0.25" 61.38+0.18" 0.3453+0.010°

F value 1.54™ 3.24™ 8.48" 115026

0%" 45.64+0.17° 49.16+0.30° 63.03+0.36° 0.9269+0.0102°

; 2% 41.4040.21" 49.10+0.16° 61.56+0.42° 0.333940.0103°
4% 41.53+0.13° 51.57+0.26° 61.68+0.30 0.3245 +0.0096"

6%" 41.53+0.13° 46724037 51.78+0.30° 0.3057£0.0103"

F value 329.09 97.73" 440,717 1813.49™

TP <005 : P <001, 7 P <0001, ™: not significant

To : Onset temperature, Tp : Peak temperature, Tc : Conclusion temperature, 4H : Enthalpy
" Rice starch ? ;2% added cooked rice sikhe dietary fiber
¥ . 4% added cooked rice sikhe dietary fiber Y 6% added cooked rice sikhe dietary fiber
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Fig. 3. Effect of cooked milled rice(A) and cooked
brown rice(B) sikhe dietary fiber on enthalpy of rice
starch gels during storage at 4T.

-®— : Rice starch

-0-: 2% added cooked rice sikhe dietary fiber

-m— : 4% added cooked rice sikhe dietary fiber

-0~ : 6% added cooked rice sikhe dietary fiber

Means in a column with the same letter are not significantly different by Duncan’s multiple range test (P<0.05)
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Table 4. DSC characteristics of rice starch gels in the presence of cooked brown rice sikhe dietary fiber during storage

at 4C
Storage time Sample Crystalline melting endotherm
(day) To (C) Te (C) Te (C) 4H (/g
0%" 42.2040.20° 49.05+0.28° 61.33+0.14° 0.4696 +0.0097°
. 2%? 43.16+0.18" 49.11+0.19° 59.21+0.13° 0.3037+0.0095"
4% 44.60+0.33° 49.65+0.11° 58.71+0.18° 0.2340+0.0084"
6%" 45.34+0.25° 49.84+0.11° 58.41+0.17° 0.2228 +0.0082"
F value 64.59" 9.05 1447177 322377
0%" 45.54+0.28" 50.05+0.26° 61.38+0.20° 0.7926 +0.0091°
3 2%? 46.38+0.21° 51.36+0.13" 60.81+0.15 0.2982 +0.0086"
49 45.74+0.18" 50.5340.21" 60.54+0.14° 0.3436+0.0089°
6%" 45.4340.16" 50.59+0.21° 59.90+0.12° 0.2434 £0.0088"
F value 7.93 13.79° 31.747 162039
0%" 45.64+0.17 49.16+0.30° 63.031+0.36° 0.9269 +0.0102°
; 29%% 46.38+0.21° 50.52+0.17° 58.65+0.14° 0.2273+0.0101°
4% 43.89+0.14" 50.45-0.24° 57.5440.14" 0.2820+0.0103°
6%" 45.76+0.11° 50.40+0.13° 58.40+0.16" 0.2524 40.0091°
F value 8572 17.26~ 24934 2315.56"
" P <005, : P <001, : P <0.001

To : Onset temperature, Tp : Peak temperature, Tc : Conclusion temperature , 4H : Enthalpy

b
)
3)
4
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A 39 A 0doll 2%, 4%, 6% F7M A%
64.55%, 67.14%,
5731%, 5891%, 59.11%, AZ 3Uel 77 55.88%,

56.86%, 57.64%, A7 7Ll Z+7 54.13%, 55.69%,

: Rice starch

: 2% added cooked rice sikhe dietary fiber
: 4% added cooked rice sikhe dietary fiber
: 6% added cooked rice sikhe dietary fiber

Means in a column with the same letter are not significantly different by Duncan’s multiple
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Fig. 4. Changes in transimittance of rice starch in the presence of cooked milled rice(A)
and cooked brown rice(B) sikhe dietary fiber.

—e— : Rice starch

—0—: 2% added cooked rice sikhe dietary fiber
—m—: 4% added cooked rice sikhe dietary fiber
—o—: 6% added cooked rice sikhe dietary fiber
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