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Varietal Variation in Gelatinization and Adaptability
to Rice Bread Processing and Their Interrelation

Mi Young Kang*, Hyun Mi Sohn* and Hae Chune Choi*

ABSTRACT : The experiment was conducted to examine the varietal variation in gelatinization
of rice flour and adaptability to rice bread processing, and the interrelation among the relevant
properties.

IR 44 showed the lowest temperature of gelatinization onset(T,) and the highest gelatinization
enthalphy(AH) measured by differential scanning calorimetry (DSC). The following lower T,
was found with the order of Suweon 230<Pusa-33-30< T(N) 1, Daeribbyeo 1 and the next higher
AH was followed by the order of Pusa-33-30> Suweon 230,

IRAT 177 revealed the highest temperature of gelatinization onset and conclusion(T.) and the
following higher T. was found with the order of Pusa-33-30> AC 27>Nonganbyeo.

The varietal range of T, and T. was 50.0~72.5C and 70.2~87.4C, respectively.

The rice materials tested can be classified by scatter diagram on the plane of upper two prin-
cipal components contracted from DSC thermogram and various characteristics relevant to
processing and sensory prefefence of rice bread by principal component analysis. AC27,
Suweonjo and IR 44 among high-amylose rices showed better suitability to rice bread processing.

The temperatures of gelatinization peak and conclusion of rice flour checked by DSC were sig-
nificantly negatively associated with springiness of rice bread. The most properties relevant to
processing and sensory preférence of rice bread such as hardness, moistness, springiness, cohes-
iveness, specific loaf volume and distribution or size of air cell revealed the close correlation be-
tween each other,

Key words : Rice bread, Gelatinization, DSC (differential scanning calorimetry) thermogram
Adaptability to rice bread processing.
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Table 1. DSC characteristics of rice flour

Endotherm tem-

Cultivars perature () AH
————— (cal/g)
To T, T¢

Hangangchalbyeo 60.0 68.2 79.6 2.7
IR 841-76-1 62.5 68.0 75.2 1.8
Suweon 230 52.0 65.6 76.2 3.8
AC 27 62.8 72.4 82.1 3.0
Suweon 232 59.2 67.6 77.4 2.2
Pusa-33-30 55.2 74.0 85.2 4.2
IR 44 50.0 62.2 70.2 5.0
Suweonjo 59.1 67.6 77.6 2.2
IRAT 177 72.5 78.4 874 2.7
Nonganbyeo 60.8 69.2 81.8 3.0
Daeribbyeo 1 56.5 67.2 78.6 2.6
Jungwonbyeo 60.1 68.2 79.1 2.5
Nagdongbyeo 62.2 68.6 72.2 1.8
T(N) 1 56.6 66.2 T78.2 2.8

T, : Onset temperature of gelatinization,

Tp : Temperature of gelatinization peak,

T. : Temperature of gelatinization conclusion,
AH : Gelatinization enthalpy.
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Table 2. Expansion ratio of batters, loaf volume and specific loaf volume of rice bread added

with 3% hydroxypropyl-methyl-cellulose

Cultivars Expansion ratio of batters Loaf volume(%) Specific loaf volume(ml /g)
Hangangchalbyeo 71,6741 98.6° 1.95%¢
IR 841-76-1 1.95% 74.7° 1.98%
Suweon 230 1.88™ 87.8¢ 2.22¢
AC 27 1.69¢ 117.5° 3.70°
Suweon 232 2.04° 75.0° 2.27°
Pusa-33-30 1.72 89.4¢ 1.93
IR 44 2.11° 146.7% 6.81%
Suweonjo 2.512 123.8° 6.55°
IRAT 177 1.98% 84.2% 2.21°
Nonganbyeo 1.97% 79.0% 1.89¢¢
Daeribbyeo 1 1.89% 67.6% 1.99%
Jungwonbyeo 1.97%¢ 79.1% 2.08°
Nagdongbyeo 1.52¢ 79.0% 1.66¢
T(N) 1 2.2580 63.0f 2.63°

1) Values with different superscript on the same column are significantly different at p<<0.05.
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Fig. 1. Varietal difference in vertical sect-
ions of milled rice bread (added with
hydroxypropyl-methyl-cellulose).

1. Nonganbyeo,

2. Nagdongbyeo, 3. Suw-

eon 232, 4. AC 27, 5. Daeribbyeo 1, 6. IRAT
177, 7. Jungwonbyeo, 8. Suweon 230, 9. T(N) 1
, 10. Suweonjo, 11. Pusa-33-30, 12. IR 44, 13.
IR841-76-1, 14. Hangangchalbyeo,

Table 3. Varietal difference in sensory evaluation of several properties for rice bread

Cultivars Color Flavour Distribution Size of Springiness Moistness
of air cell air cell
Hangangchalbyeo 6.7121 2.43¢ 11.56* 0.24° 2.16° 11.3%
IR 841-76-1 6.54° 10.2# 8.59° 4.81¢ 8.26% 8.85°
Suweon 230 2.98¢ 5.23% 5.56¢ 7.01° 6.04¢ 8.45%
AC 27 3.24%¢ 9.67° 3.94° 5.32¢¢ 10.25° 4.90°
Suweon 232 6.47% 6.16° 7.12¢ 7.02° 6.12¢ 4.54°
Pusa-33-30 4,65 4.93% 7.11¢ 5.77% 6.86%¢ 4.70°
IR 44 5.723 5.24b 5.41% 5.99°¢ 7.16b5 8.59
Suweonjo 4,11 5.94% 4.04° 8.92% 7.67% 6.66¢
IRAT 177 3.80 4.88°¢ 5.48¢ 7.27% 7.87% 8.37%
Nonganbyeo 4.19> 5.87% 5.41¢ 5.20%¢ 7.23bcd 6.88¢
Daeribbyeo 1 2.57¢ 3.20% 8.72° 5.89< 8.27% 7.31%
Jungwonbyeo 4.45% 4.56° 5.17% 5.21%¢ 6.22¢ 7.66°
Nagdongbyeo 2.60¢ 3.96% 8.46% 5.82¢4 8.73° 10.4%
T(N) 1 4.65° 4.87% 5.82¢ 5.43% 7.73% 4.44°

1) Values with different superscript on the same column are significantly different at p<0.05.
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Table 4. Varietal difference in textural properties of rice bread

Cultivars Hardness(g) Springiness Cohesiveness  Gumminess(g) Chewiness(g)
Hangangchalbyeo 274.3°V 0.76%¢ 0.70° 190.5% 146.0¢
IR 841-76-1 245.9¢¢ 0.83%¢ 0.70% 170.4¢ 141.7¢¢
Suweon 230 146.2% 0.87% 0.672 97.69% 84.55%
AC 27 90.90° 0.842% 0.69% 62.46° 52.24°
Suweon 232 457.7° 0.85%¢ 0.55% 251.7° 211.8*
Pusa-33-30 336.6% 0.85%%* 0.61%° 203.0> 176.7%¢
IR 44 102.6° 0.86%° 0.672 68.50° 59.35°
Suweonjo 116.2¢ 0.74% 0.58% 66.34° 49.33°
IRAT 177 92.05° 0.817> 0.63%° 57.62° 46.75°
Nonganbyeo 185.2¢ 0.842 0.61%° 113.1¢¢% 95.334¢
Daeribbyeo 1 334.8° 0.78% 0.61%° 202.7% 158.4%
Jungwonbyeo 79.25° 0.78> 0.62%° 50.01¢ 38.69°
Nagdongbyeo 393.9% 0.89° 0.65% 258.7° 230.8°
T(N) 1 929.3° 0.883_b 0.47° 434,2° 382.6°

1) Values with different superscript on the same column are significantly different at P <0.05.
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Table 5. Correlation coefficients among various characteristics relevant to baking qualities of

rice bread and gelitinization properties of rice flour

Relevant characters

Correlation coefficients

T, -Springiness

T, -Springiness

T. -Cohesiveness

Distribution of air cell - Moistness

” - Gumminess
- - Hardness
Size of air cell - Springiness (Sensory evaluation)
” - Gumminess
” - Specific loaf volume
Cohesiveness - Specific loaf volume
” - Loaf volume

Hardness - Specific loaf volume
Expansion ratio of batter - Specific loaf volume
Specific loaf volume - Loaf volume

—0.617*
—0.698**
—0.549"
0.541*
0.580*
0.628*
0.562*
—0.623*
0.536"
0.548*
0.611*
—0.542*
0.680*
0.863*

T, : Temperature of gelatinization peak, T, : Temperature of gelatinization conclusion.

* * . Significant at 5% and 1% level, respectively.

Table 6. Eigen value and its contributions to total variation in three upper principal
components contracted from gelatinization properties of rice flour and baking qualities
of rice bread

1st principal 2nd principal 3rd principal

Item
component (Z;) component {Z) component (Z3)
Eigen value 3.31 2.03 1.00
Contribution (%) 41.41 25.36 12.50
Cumulative

contribution (%) 41.41 66.77 79.27

Table 7. Correlation coefficients between characteristics of rice bread and upper three principal

components

. 1st principal 2nd principal 3rd principal Cumulative

Variable component component ~ component contribution
(Zy) (Zp) (Z3)

Gelatinization enthalphy —(.528 0.167 0.708= 0.809
Distribution of air cell 0.693* 0.619* —0.052 0.866
Springiness —0.324 —0.688** —0.383 0.725
Moistness 0.150 0.791* —0.299 0.738
Hardness 0.762* 0.111 0.348 0.714
Cohesiveness —0.564* 0.596* —0.344 0.791
Specific loaf volume —0.896* 0.133 0.007 0.821
Loaf volume —0.851" 0.366 0.143 0.878

* * . Significant at 5% and 1% level,

respectively.
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