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Quality Characteristics of Gangjung Made of Different Varieties of
Waxy Rice

Kyung Mi Kim, Ji Hyun Lee, and Haeng Ran Kim*

Department of Agrofood Resources, National Academy of Agricultural Science, Rural Development Administration

Abstract Differences in physiochemical characteristics of row waxy rice, steeped in optimum steeping conditions (31.5°C,
9 days) were investigated along with the relationship between these properties and the quality characteristics of Gangjung
made from ten different varieties of waxy rice in order to identify the optimal waxy rice variety for making Gangjung.
The moisture content of ten waxy rice varieties was increased, but protein and ash contents were decreased during
steeping. Mineral analysis, showed that the Fe, Mg, Ca, Na and K contents of all samples were decreased during steeping.
Regarding the gelatinization behavior of the ten waxy rice varieties, the peak viscosity and breakdown were increased with
the exception of Backjinju and Backjinju-1 during steeping. Shinsunchalbyeo was the most adaptable waxy rice variety for
making Gangjung, as its tested scores for expansion ratio and crispness were higher than other waxy rice varieties. The
textural properties of Gangjung made from Backjinju and Backjinju-1 had the highest levels of hardness and showed the
lowest expansion ratios. Therefore, Backjinju and Backjinju-1 are considered the worst varieties for making Gangjung.
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Table 1. Ten waxy rice varieties
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Division Varieties Composition of starch Foster organization"
Dongjin Nearly amylopectin NICS (Iksan)
Whasun Nearly amylopectin NICS
Shinsun Nearly amylopectin NICS (Iksan)
Millang-225 Nearly amylopectin NICS (Miryang)
Japonica Millang-210 Nearly amylopectin NICS (Miryang)
s Amylose 9.4%
Backjinju Amylopectin 90.6% NICS
e Amylose 11.5%
Backjinju-1 Amylopectin 88.5% NICS
" catindi Backwon Nearly amylopectin Purchase
aponicarindica Hangang Nearly amylopectin NICS (Miryang)
Filed cultivation Sangnam Nearly amylopectin NICS (Miryang)

UNICS: National Insititute Crop Science
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Table 2. Proximate composition of the ten waxy rice varieties (%)
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Varieties Moisture Protein Lipid Ash
Dongjin 11.6+0.33% 6.7£0.01¢ 0.5£0.25% 0.4+0.01%"
Whasun 12.7+0.14° 6.3£0.07° 0.6£0.20° 0.5+0.01¢
Shinsun 12.020.17% 6.10.10¢ 0.2+0.05° 0.4+0.05"
Millang-225 12.120.15% 5.9+0.07" 0.6£0.34° 0.4+0.02%
Row Millang-210 12.00.71% 6.6+0.14¢ 1.0£0.25° 0.6+0.02°
material Backjinju 11.7+£0.24% 5.740.12¢ 0.5+0.09% 0.5+0.03¢
Backjinju-1 11.840.14 6.8+0.08% 0.6£0.29" 0.4+0.04¢
Backwon 12.3£0.27% 9.240.11° 0.6£0.30° 0.4+0.02"
Hangang 11.840.27° 6.8+0.08" 1.120.44° 0.7+0.01°
Sangnam 10.8+0.35° 6.9£0.03" 0.60.13° 0.6+0.04°
Dongjin 41.6+0.66" 234027 0.1£0.04 0.02+0.01<*
Whasun 40.0+0.58° 2.140.12" 0.1£0.05® 0.04+0.01%
Shinsun 40.120.63° 2.040.01° 0.04+0.02" 0.0120.00°
. Millang-225 38.6+0.85¢ 1.940.03° 0.1£0.03" 0.02+0.00%
Steeping Millang-210 40.0+0.69° 2.3+0.01°% 0.3+0.08" 0.04+0.01%
e Backjinju 38.0+0.72¢ 1.940.12¢ 0.2+0.10 0.06+0.01%
Backjinju-1 38.740.70° 2.3+0.10° 0.3£0.25 0.06+0.00"
Backwon 37.5+0.85" 2.8+0.55° 0.1£0.03" 0.05+0.01"
Hangang 42.6+0.54° 2.740.61% 0.3+0.1° 0.06+0.02"
Sangnam 41.7+0.61° 2440017 0.1£0.05® 0.07+0.01°

"Values with different superscript in the same column are significantly different at p<0.05
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Table 3. Mineral contents of the ten waxy rice varieties (mg/100 g)

Varieties Fe Mg Ca P Na K
Dongjin 50.5+4.08%™" 48.1+£1.25¢ 37.8+0.65™ 66.2+4.42° 50.3+2.18" 129.24+8.94°
Whasun 39.9+1.24% 55.1£0.79® 38.0+1.17 51.6+4.60, 41.8+1.35 155.7+6.89*
Shinsun 46.8+1.94% 57.4+1.34* 38.6+0.90 86.0+0.73° 46.6£2.67% 154.2+3.73¢
Millang-225 41.3+5.86™* 34.5+1.25¢ 38.2+0.42 28.7+1.38° 38.6+2.14" 145.0+6.83¢
Row Millang-210 48.8+0.69* 49.6+1.87° 38.0+0.84 20.4+0.55' 64.5+3.85* 228.6+3.64°
material Backjinju 40.9+£0.53%* 54.3+1.16® 38.4+0.75 13.5+1.00" 52.1+0.54° 183.4+12.54¢
Backjinju-1 44.8+1.33% 53.1+2.48° 38.4+0.92 18.5+1.69% 44.0+£1.88* 179.440.68°
Backwon 38.242.00° 16.6£1.51° 37.7+1.06 17.0£0.69¢" 54.1£0.73° 130.249.30°
Hangang 40.9£1.10%* 46.9+2.70° 37.6+0.85 22.6+£0.29" 44.4+3.69* 244.7+£16.12°
Sangnam 51.9+15.80° 49.0£2.91° 38.3+1.29 36.5+1.11¢ 45.9+3.90%% 185.8+3.91°
Dongjin 0.1+0.01¢ 6.7+0.27 10.9+0.27¢ 35.2+2.35¢ 18.4+1.25° 10.3£0.11¢
Whasun 0.5+0.01° 10.1+0.63¢ 16.9+4.51° 54.3+4.49° 13.0+8.5" 13.8+0.56"
Shinsun 0.4+0.02* 6.3£0.45" 12.6+0.74< 36.5+3.10% 6.5+0.35" 8.9+0.34°
) Millang-225 0.2+0.03" 6.3+0.31" 11.9+0.89% 37.8+1.86™" 8.5+0.77" 11.7+0.80°
Steeping Millang-210 0.3+0.03¢ 8.4+0.44¢ 11.6£1.25% 47.8£2.23% 13.6+7.98" 15.8+0.70"
v:ie;);y Backjinju 0.5+0.05° 7.3+0.10%" 15.6+5.85™ 54.0+4.20° 10.5+0.72° 12.4+0.81°
Backjinju-1 1.4+0.03" 7.8+£0.29% 16.8+0.91° 72.8+5.79 6.2+0.46" 14.9£1.25%
Backwon 1.0£0.06" 14.2+1.33" 27.242 40° 81.6+5.36" 10.2+0.71° 14.7£1.04
Hangang 0.5+0.02° 18.0+0.79° 13.2+1.19 42,7+£0.99* 7.5+0.20 8.5+0.71°
Sangnam 0.1+0.01¢ 7.7+£0.33% 11.6+0.97% 44.3+£4.58% 13.5+4.14% 15.0+£0.63
YValues with different superscript in the same column are significantly different at p<0.05
Table 4. Pasting characteristics of the ten waxy rice varieties
Varieti Peak viscosity Final viscosity Breakdown Setback Pasting temp.
arieties o
(cp) (cp) (cp) (cp) (0
Dongjin 753+19.5°M 933+31.8" 68+10.6° 248+8.7" 71.8+0.107
Whasun 846+15.6° 1087+5.8° 32+£12.6° 274+11.5 72.10.49%
Shinsun 1018+23.5¢ 1291+21.0¢ 70£9.1¢ 345+9.9¢ 72.2+1.26%
Millang-225 716+8.3" 653£16.0% 244+8.2° 181£2.0° 68.1£0.48°
Row Millang-210 485+4.0¢ 510+6.0" 130£7.1% 155+3.0¢ 68.60.08
material Backjinju 2432+421.2° 1516£6.5° 1425+24.8° 500+5.0% 75.4+£1.22°
Backjinjul 2361+216.2° 1522+32.7° 1376+202.4° 537+44.2° 75.6+8.06*
Backwon 1887+18.2° 2140+£1.2% 246+17.9° 492+14.4° 74.2+0.03
Hangang 1165£16.3¢ 1319£17.6° 151+1.0% 305+15.9° 73.4+0.88%°
Sangnam 1010+10.8¢ 1358+11.3° 81£2.5° 428+3.5° 70.2+1.46>¢
Dongjin 1943+24.0¢ 584+19.7" 1494+15.4 135+5.1° 68.2+0.52*
Whasun 1841£27.1" 537+4.0¢ 1440+26.9 136+3.1° 68.4+0.53"
Shinsun 2190+29.2¢ 560£10.6% 1773£22.0° 142+3.5° 68.7+0.03"
) Millang-225 3324+13.7° 1681+8.5° 1880+11.1* 236+7.2¢ 66.2+0.03¢
Steeping Millang-210 1943+31.2¢ 751£10.4° 1404+23 3 212+4.6° 67.1£0.05"
g Backjinju 129453.0 573420.5" 1005+35.5" 284:46.6° 68.7:0.08°
Backjinju-1 2262+18.9¢ 1194+27.0¢ 1471+7.1% 404+4 .2 68.7+0.03"
Backwon 2538+64.1¢ 1191431.5° 1579+41.5¢ 232+7.5¢ 66.3+0.03¢
Hangang 2102+27.2° 979+6.1¢ 1344+23.7¢ 221+5.7° 68.4+0.54°
Sangnam 2712+45.0° 1237+3.21° 17914353 315+10.8" 65.7+1.00¢

DValues with different superscript in the same column are significantly different at p<0.05
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Table 5. The expansion of characteristics of Gangjung base made of ten waxy rice varieties

Cross sectional area  Longitudinal-cut area

Density Expansion ratio

Varieties (cm?) (cm?) (g em’) Length/Height %)
Dongjin 3.3£0.36°" 10.7+0.42° 0.5+0.06° 3.3£0.5® 3185+370.8%
Hawsun 3.7+£0.01° 11.1£0.40° 0.6+0.00° 3.0£0.12%¢ 2866+256.2°
Shinsun 4.3+0.34* 13.0+£0.88* 0.4+0.01° 3.1£0.05% 4423+319.6*
Millang-225 3.5+0.10° 9.1+£0.61°¢ 0.6+£0.03° 2.7+£0.24° 2072+241.7¢
Millang-210 3.5+0.48° 10.6+0.61° 0.5+0.04° 3.1£0.42%¢ 2782+104.8°
Backjinju 1.4+0.13° 4.7£0.119 2.0£0.46° 3.5+0.39* 534+71.5°
Backjinju-1 1.3+0.27° 42+031¢ 2.7+0.79° 3.3+0.34% 371£130.6°
Backwon 3.5+£0.35° 9.3+0.09¢ 0.6+0.04° 2.7+£0.24° 2071+134.8¢
Hankang 3.3£0.13° 9.24+0.43¢ 0.7+0.10° 2.8+0.12% 2796+75.5°
Sangnam 3.5+0.43° 10.9+0.84° 0.6+0.12° 3.240.16™ 33274214.7°

YValues with different superscript in the same column are significantly different at p<0.05

Table 6. The oil absorption and textural properties of Gangjung base made of ten waxy rice varieties

Varietics Oil absorption Hardness Peak number
(%) (gem®™) (number)

Dongjin 33.4+4.31°" 90.0+7.50° 8.7+2.08%
Whasunc 43.342.18° 133.3+£26.90° 1424231
Shinsun 40.6£3.37* 63.846.20° 6.840.56°
Millang-225 17.0+1.11¢ 143.9+12.00¢ 16.3£2.27°
Millang-210 39.9+3.14® 98.0+4.44¢ 9.7+2.07%
Backjinju 3.5+5.14¢ 845.3+110.31° 28.34+0.82°
Backjinju-1 4.0£2.30¢ 1141.6+180.36" 29.543.20°
Backwon 42.3+3.06™ 170.6+31.75° 14.743.13%
Hangang 36.4+12.25% 123.5+20.92¢ 12.542.22%¢
Sangnam 38.443.51% 82.6+1.59° 11.840.55°

DValues with different superscript in the same column are significantly different at p<0.05
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Table 7. Color defferences of Gangjung base made of ten waxy rice varieties

Varieties L a b E
Dongjin 58.3+0.92%) -0.6+0.06° 3.9£0.17¢ 36.7+0.92"
Hawsun 59.4+1.04™ -0.5+0.06° 6.7+0.77¢ 35.9+0.95%
Shinsun 66.142.47° 0.1+0.14 10.4+£0.51° 30.5+2.42°
Millang-225 59.8+1.90 -0.2+0.39 7.9+1.37° 35.8+1.79«
Millang-210 56.0£0.89% -0.6+0.10° 2.7+0.16%" 39.0+0.90
Backjinju 55.8+1.49% -0.7+0.07¢ 2.4+0.51° 39.1£1.50
Backjinju-1 55.5+0.58° -0.7+0.05¢ 1.8+0.23" 39.4+0.58°
Backwon 64.7+1.25° -0.6+0.04¢ 6.5+0.40° 30.7+1.24¢
Hankang 60.1+0.34° -0.840.03 3.4+0.10% 34.9+0.29¢
Sangnam 57.0+0.21%% -0.5+0.07¢ 2.9+0.52%f 37.9+1.22%

YValues with different superscript in the same column are significantly different at p<0.05
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Fig. 1. Quality properties of Gangjung base (A) and ten waxy rice (B) on first (X) and second (Y) principal components. CA, cross-
sectional area; LA, longitudinal-cut area; DS, density; L/H, length/height; ER, expansion ratio; L, lightness; a, redness; b, yellowness; E, total

color difference; OA, oil absorption; HD, hardness; PN, peak number
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