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Abstract

NEDND P

Intrinsic viscosity and gelatinization properties of brown rice starches of Japonica and Tongil type cultivars
were investigated. The intrinsic viscosity was similar between the two cultivars. The gelatinization tempera-
ture of Japonica brown rice starch determined by differential scanning calorimetry was higher than that of
Tongil brown rice starch. However, the range of gelatinization temperature, gelatinization enthalpy and the
water content for gelatinization were similar between the two starches. The treatment of starch at 60° C for
24hr increased the gelatinization temperature and gelatinization enthalpy and decreased the range of gel-
tinization temperature. The water content for gelatinization was negatively correlated with the range of gel-
tinization temperature in case of Japonica starch and with the intrinsic viscosity in case of Tongil one. The in-
trinsic viscosities of both Japonica and Tongil starches were positively correlated with gelatinization

enthalpy.
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Table 1. Intrinsic viscosity of brown rice starches

Jaonica variety Intrinsic viscosity (dl/g)

Tongil variety Intrinsic viscosity (dl/g)

Chiakbyeo (2] 2}) 1.64 Kayabyeo (7}o}s) 1.81
Sumjinbyeo (4 x1¥) 1.74 Taebaegbyeo (=4 1{) 1.79
Kihobyeo (7] &) 1.90 Yongjoobyeo (£-F4]) 1.87
Kwangmyungnbyeo (333 ﬂ) 1.89 Yongmunbyeo (§-£1) 1.98
Namyangbyeo (4%) 1.85 Baegyangbyeo () ofuj) 1.69
Sangpungbyeo (AHF1]) 1.93 Cheongcheongbyeo (3 3) 1.71
Taechangbyeo (e A1) 1.84 Chilsungbyeo (R A1) 1.84
Taechungbyeo (e $1) 1.71 Joongwonbyeo (9 1) 1.90
Chucheongbyeo (34} 1.90 Samgangbyeo (A}7s}) 1.81
Seonambyeo (4'dH) ) 1.82 Seogwangbyeo (] Fui) 1.89
Tongjinbyeo (F314) 1.89 Shingwangbyeo (4 31}) 1.87
Hwasungbyeo (2}434) 1.87 Wonpungbyeo (9%1]) 1.84
Nakdongbyeo (%1) 1.64

Min 1.64 Min 1.69
Max 1.93 Max 1.98
Mean 1.82 Mean 1.83
SD 0.10 SD 0.08
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Table 2. Gelatinization temperatures and enthalpies of transition endotherms of brown rice starches (W/S = 2.0)

Japonica variety To °C) AT*(CC) AH(cal/g) Tongil variety To " C) AT CC) AH(cal/g)
Chiakbyeo 57.78 14.50 2.42 Kayabyeo 62.51 10.75 2.85
Sumijinbyeo 58.70 13.63 2.78 Taebaegbyeo 63.76 10.26 2.79
Kihobyeo 60.44 12.52 2.98 Yongjoobyeo 61.76 13.06 2.92
Kwangmyungbyeo 60.22 13.49 2.76 Yongmunbyeo 61.85 11.37 2.87
Namyangbyeo 61.51 13.32 3.03 Baegyangbyeo 61.71 13.20 2.66
Sangpungbyeo 60.30 13.19 2.70 Cheongcheongbyeo 59.71 14.09 2.72
Taechangbyeo 62.44 13.32 2.81 Chilsungbyeo 62.95 12.78 2.83
Taechungbyeo 60.02 12.21 2.59 Joongwonbyeo 61.24 11.36 2.82
Chucheongbyeo 59.24 12.38 2.68 Samgangbyeo 59.79 1.7 2.61
Seonambyeo 60.03 16.63 3.01 Seogwangbyeo 63.03 10.86 3.05
Tongjinbyeo 61.01 11.31 2.83 Shingwangbyeo 63.08 121 2.87
Hwasungbyeo 61.06 12.65 2.76 Wonpungbyeo 63.72 11.38 3.13
Nakdongbyeo 59.48 14.77 2.76

Min 57.78 11.31 2.24 Min 59.71 10.26 2.61
Max 62.44 16.63 3.03 Max 63.76 14.09 3.13
Mean 60.17 13.38 2.78 Mean 62.09 11.87 2.84
SD 1.22 1.35 0.17 SD 1.36 117 0.15

*Difference between conclusion temperature (Tc) and onset temperature (To)
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Fig. 1. Dependence on water content of enthalpies of tran-
sition endotherms in Chucheongbyeo brown rice
starch.
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Table 3. Minimum water content for gelatinization of brown rice starches

Japonica Water content for Tongil Water content for
variety gelatinization (%) variety gelatinization (%)
Chiakbyeo 35.6 Kayabyeo 34.3
Sumjinbyeo 35.0 Taebaegbyeo 36.8
Kihobyeo ) 35.2 Yongjoobyeo 36.4
Kwangmyungbyeo 358 Yongmunbyeo 32.8
Namyangbyeo 35.5 Baegyangbyeo 36.2
Sangpungbyeo 37.6 Cheongcheongbyeo 37.1
Taechangbyeo 36.9 Chilsungbyeo 335
Taechungbyeo 347 Joongwonbeo 348
Chucheongbyeo 33.0 Samgangbyeo 34.7
Seonambyeo 40.5 Seogwangbyeo 35.7
Tongjinbyeo 33.7 Shingwangbyeo 34.3
Hwasungbyeo 347 Wonpungbyeo 36.8
Nakdongbyeo 38.0

Min 33.0 Min 32.8

Max 40.5 Max 37.

Mean 359 Mean 353

sD 2.0 SD 1.4
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Table 4. Effect of annealing treatment on gelatinization temperature of Japonica brown rice starches (w/s = 2.0)

Variety rcz)::lr tset?:s;?ft::e 24hr steeping at 60°C
ToCC) AT(CC) AH (cal/g) To(CO) AT Q) AH (cal/g)

Chiakbyeo 58.13 14.24 2.44 69.49 6.43 2.74
Sumjinbyeo 58.98 14.44 2.87 69.90 6.29 2.87
Kihobyeo 60.41 12.75 2.72 69.63 7.22 298
Kwangmyungbyeo 60.60 12.81 2.81 71.05 8.36 3.21
Namyangbyeo 61.57 14.22 2.89 70.33 7.39 3.33
Sangpungbyeo 60.46 12.70 2.63 69.86 7.90 3.04
Taechangbyeo 62.90 12.63 27 70.40 7.28 3.24
Taechungbyeo 59.93 12.70 2.47 70.94 6.04 2.81
Chucheongbyeo 59.62 12.22 2.85 68.96 6.48 3n
Seonambyeo 59.65 15.84 3.05 70.55 7.92 3.39
Tongjinbyeo 61.33 11.56 3.08 71.26 6.23 3.15
Hwasungbyeo 61.11 12.57 2.75 70.33 7.44 3.21
Nakdongbyeo 59.88 14.86 2.84 70.43 7.60 2.84
Min 58.13 11.56 2.44 68.96 6.04 2.74
Max 62.90 15.84 3.08 71.26 8.36 3.39
Mean 60.35 13.35 2.78 70.24 7.12 3.07
SD 1.22 1.24 0.19 0.66 0.75 021

Table 5. Effect of annealing treatment on gelatinization temperature of Tongil brown rice starches (w/s = 2.0)

24hr steeping at

. 24hr steeping at 60° C
Variety room temperature
ToCC) ATCO) AH (cal/g) T €O ATCO) AH (cal/g)

Kayabyeo 63.05 10.11 2.89 71.36 6.45 3.19
Taebaegbyeo 64.30 10.96 2.88 71.96 6.79 3.47
Yongjoobyeo 60.75 12.93 3.00 70.18 6.80 3.43
Yongmunbyeo 61.73 12.48 2.81 70.93 6.45 3.19
Baegyangbyeo 61.73 12.48 2.82 71.00 7.03 2.98
Cheongcheongbyeo 60.46 13.34 2.67 70.41 7.49 3.10
Chilsungbyeo 62.94 12.32 3.08 70.20 7.04 3.27
Joongwonbyeo 61.12 11.25 2.74 70.61 5.93 3.19
Samgangbyeo 60.61 11.36 2.82 70.37 5.56 2.83
Seogwangbyeo 62.65 11.82 3.02 71.13 6.36 "3.25
Shingwangbyeo 63.56 11.70 3.06 71.32 6.99 3.25
Wonpungbyeo 64.09 11.96 3.12 70.76 6.88 3.35
Min 60.46 10.11 2.67 70.18 5.56 2.83
Max 64.30 13.34 3.12 71.96 7.49 3.47
Mean 62.25 11.89 291 70.85 6.65 321

SD 1.37 0.90 0.15 0.54 0.53 0.18
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Table 6. Pearson correlation coefficient between water con-

tent for gelatinization and intrinsic viscosity and
gelatinization property of brown rice starches

Water content for gelatinization Intrinsic viscosity

Japonica ~ Tongil Japonica Tongil

variety variety variety variety
Intrinsic -0.1819 -0.6068*
viscosity
To* 0.3379 -0.0102 0.7846***  0.2692
AT -0.6269* 0.2256 0.0520 -0.4467
AH -0.1348  0.0896 0.6575**  0.5291*
*w/s=2.0

*significsant at p=0.05, **significant at p=0.01 and
***significant at p=0.001
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