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Palatability and Physicochemical Properties in 2001 Yield Increased by 10% than
Normal Level in 2000

Jeom-Sig LeeT, Jeong—Heui Lee, Mi—-Ra Yoon, Jieun Kwak, Young Jun Mo, Areum—Chun, and Chung—Kon Kim
Rice Research Division, NICS, RDA, Suwon 441-857, Korea

ABSTRACT In this study, we examine the palatability
and physicochemical properties of rice in the year, when
there was 10% increase in yield compared to normal year
due to daily temperature range and sunshine hours. The
results of the analysis of rice yield over the last 20 years
(1993-2012) showed 10% difference between the yield in
2000, which was normal, and that in 2001.

With regard to the crop weather condition during the
ripening period in 2001 compared to 2000, the daily range
and sunshine hours were higher, but the mean temperature
was similar. The rice yield in 2001 was 9.8% higher than
that in 2000 due to the increased number of spikelets per
panicles and ratio of ripened grain.

In terms of chemical traits, protein, Mg, and K contents
decreased in 2001 compared to 2000, but amylose content
increased. Trough and final viscosity assessed with a Rapid
Visco Analyser were significantly higher in 2001 than 2000.

The quality of cooked rice was measured through the
Toyo Mido Meter Glossiness Value (TGV) instead of a
palatability score because a sensory test produces relative
comparison values rather than absolute values. The
correlation coefficients between the sensory evaluation
parameters and the TGV in several rice materials harvested
in two years showed a highly significant positive correlation
(r=0.81**-0.89**, n=27-47). TGV was also significantly
higher in 2001 than in 2000. The results suggested that the
palatability of cooked rice was good in 2001 with about
10% increase in rice yield compared to normal year in
2000 due to daily temperature range and sunshine hours.

Keywords : rice, palatability, sensory quality, temperature range,
sunshine hours
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Table 1. Annual rice yield per unit area in eight rice varieties over the past 20 years (1993~2012).

Milled rice yield (kg/10a)

Region

g 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 (,‘%Vira,ggz)
Nationwide (A) 418 459 445 507 518 482 495 497 516 471 481
Gyeongnam (B) 360 434 444 495 485 455 447 456 501 432 451
CY-PY (A) - 41 -14 62 1 -36 13 2 19 -45 -
CY-PY (B) - 74 10 51 210 -30 -8 9 45 -69 -

Milled rice yield (kg/10a)

Region

& 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 (‘%gej?ig;)
Nationwide (A) 441 504 490 493 466 520 534 483 496 473 490
Gyeongnam (B) 402 490 475 480 460 523 521 481 493 482 481
CY-PY (A)’ -30 63 -14 3 27 54 14 51 13 23 -
CY-PY (B)’ -30 88 -15 5 20 64 2 -40 12 1. -1 2. -

‘cy-PY (A) : difference between current year and previous year in nationwide rice yield.
>CY-PY (B) : difference between current year and previous year in Gyeongnam rice yield.
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Table 2. Comparison of regional differences in milled rice yield between 2000 and 2001.
Milled rice yield (kg/10a)
Region 2000 2001 Difference Percentage !
(A) B) (B-A) (%)
Nationwide (A) 497 516 19 3.8
Gyeongnam (B) 456 501 45 9.9
Milyang” 523 574 51 9.8
JPercentage 1 (B-A)/Ax100. J’Milyang : Mean value of eight rice varieties.
Table 3. Comparison of meteorological factors during rice growth period between 2000 and 2001 in Milyang.
Air temperature (C)
Growth stage Period (month. day) Mean Max. Min.
000 2001  Difference 2000 2001 Difference 2000 2001 Difference
(A) B) (B-A) (A) (B) (B-A) (A) B) (B-A)
Vegetative Jun. 1~Jul. 20 23.6 23.2 -0.4 29.3 28.7 -0.6 18.8 18.3 -0.5
Reproductive Jul. 21~Aug. 20 25.8 26.8 1.0 30.7 32.2 1.5 22.0 22.6 0.6
Grain filling Aug. 21~Sep. 30  21.6 21.6 0.0 26.6 27.9 1.3 17.4 16.3 -1.1
Daily range (0) Sunshine hours (hr) Rainfall amount (mm)
Growth stage Period (month. day) 2000 2001 Difference 2000 2001 Difference 2000 2001  Difference
(A) B) (B-A) (A) (B) (B-A) (A) (B) (B-A)
Vegetative Jun. 1~Jul. 20 10.5 10.1 -0.4 59.1 48.2 -10.9 50.3 122.2 71.9
Reproductive Jul. 21~Aug. 20 8.9 9.2 0.3 58.8 52.9 -5.9 68.0 27.7 -40.3
Grain filling Aug. 21~Sep. 30 9.2 11.5 2.3 494 65.7 16.3 76.4 24.5 -51.9
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Table 4. Comparison of heading date, yield and yield components in eight rice varieties between 2000 and 2001.

Heading date No. of pflnicle No. of sp:lkelets ﬁz)%vgng;;z Ratio Qf ripened Milled rice yield

Varieties (month. day) per hill per panicles weight (e) grain (%) (kg/10a)

2000 2001 2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
Dongjinbyeo Aug. 20  Aug. 16 14 13 98 103 24.1 243 84.0 96.3 511 605
Milyang182 Aug. 14  Aug. 13 17 15 98 126 219 21.6 840 918 534 630
Milyang183 Aug. 13 Aug. 11 15 13 98 130 22.8 223 84.0 839 566 661
Milyang184 Aug. 19  Aug. 16 15 13 102 120 23.2 23.8 83.7 91.7 544 621
Milyang185 Aug. 18  Aug. 18 16 14 92 107 225 229 821 88.0 543 553
Milyang186 Aug. 21 Aug. 20 14 13 92 138 225 222  86.1 92.0 530 547
Geumobyeo Aug. 28  Aug. 30 13 13 79 113 227 22.1 79.0 928 437 435
Milyang187 Aug. 29  Aug. 28 12 11 89 87 23.0 227 790 945 479 525
Average Aug. 20 Aug. 19 15 13 94 116 22.8 22.7 82.7 91.4 518 572
Difference -1 2" 22" -0.1™ 8.7 547

*, ** Significant at 5% and 1% levels, respectively, ns : not significant by paired-samples T-test.

Table 5. Comparison of chemical properties in eight rice varieties between 2000 and 2001.

Varieties Amylose (%) Protein (%) Mg (mg/100g) K (mg/100g) Mg/KJ
2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
Dongjinbyeo 18.9 19.8 7.3 6.5 33.29 18.11 130.7 78.8 0.82 0.74
Milyang182 18.5 19.4 7.7 7.0 31.20 20.56 130.4 90.1 0.77 0.73
Milyang183 18.2 20.8 7.4 6.8 32.84 22.40 141.1 89.4 0.75 0.81
Milyang184 19.2 19.5 7.2 6.8 30.86 21.35 130.1 94.5 0.76 0.73
Milyang185 17.7 19.9 8.3 6.7 33.35 20.30 123.7 87.7 0.87 0.75
Milyang186 19.0 20.0 7.0 6.1 29.58 19.34 126.9 90.9 0.75 0.68
Geumobyeo 19.5 19.6 7.4 7.4 30.40 22.71 131.1 96.3 0.75 0.76
Milyang187 19.3 19.9 6.6 6.4 29.68 25.19 135.9 95.6 0.70 0.85
Average 18.8 19.9 7.4 6.7 31.40 21.24 131.2 90.4 0.77 0.76
Difference .17 -0.7" -10.16" -40.8" -0.01™

* ** Significant at 5% and 1% levels, respectively, ns : not significant by paired-samples T-test.
JMg/K : equivalence ratio.

Table 59 Tk & 3o BUSE 20009 Wek 9.8%  Wel B W 20014 s|4EA] FIAIRY FHo] Fe3)
S7HE 2001 oflRATE SO, B, of S4ug0] £AEE & 4 ASHTable )
Mg 5K B oisich U MOK SIS RO el sgle GOl Me2 el W1 3 o, 8

Aol7k ek, ve] B4lo] Aol 1 AT Alo] § ¥ Ki 4R wekshi] sk Ao okelA ek Okamoto,
g S o) UEAL BAAY, ARuYel 27 1904). clo] Mol Zolekl Kt wak Zobshe
wstE ofds  ABAEOR sl MgKSl Gzt &2 Ao wel £
7Vskgtts 2 2 Aor 3123} thHorino and Okamoto, 1992). 2

7P o“:}(Jeong et al., 2006). lé Aol A 20001 ofE] 2001 A Mg B K 2 20001 Kok 20010 3&2»}
o] opmlmagieo] ok, Tl ghepo] Wold We MK 9l R 7k Aolh gIflch ol A4z
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Table 6. Comparison of pasting properties by Rapid Visco Analyser in eight rice varieties between 2000 and 2001.

Pasting property (RVUP )

Varieties Peak Trough Final Breakdown Setback
2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
Dongjinbyeo 209 229 93 100 155 174 116 129 -54 -55
Milyang182 233 217 84 100 157 171 149 117 -76 -46
Milyang183 (218)° - 97) - (186) - (121) - (-32) -
Milyang184 198 201 72 92 144 170 126 109 -54 -31
Milyang185 186 201 75 103 148 185 111 98 -38 -16
Milyang186 190 191 67 92 139 167 123 99 -51 -24
Geumobyeo 189 192 78 104 155 186 111 88 -34 -6
Milyang187 174 181 61 92 139 175 113 89 -35 -6
Average 197 202 76 98 148 175 121 104 -49 -26
Difference 5" 22" 27" 177 23"

* ** Significant at 5% and 1% levels, respectively, ns : not significant by paired-samples T-test.

J( ) : Excluded values from average and difference. "RVU : Rapid Visco Units.

Table 7. Comparison of sensory evaluation and Toyo Mido Meter Glossiness Value (TGV) in eight rice varieties between 2000

and 2001.
o Sensory evaluation (-3 ~+3) TGV (0~100)

Varieties

2000 2001 2000 2001
Dongjinbyeo 0.00 0.28 56 77
Milyang182 (0.13)° - 61 74
Milyang183 (0.06) - 63 73
Milyang184 (0.00) - 56 71
Milyang185 - - - a7
Milyang186 - - - (79)
Geumobyeo 0.50 0.60 73 72
Milyang187 (0.20) - 61 77
Average 0.25 0.44 62 74
Difference 0.19" 12"

* ** Significant at 5% and 1% levels, respectively, ns : not significant by paired-samples T-test.

! () : Excluded values from average and difference.
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Table 8. Correlation coefficients between sensory evaluation parameters and Toyo Mido Meter Glossiness Value (TGV).

Palatability

Year Appearance Fragrance Taste Stickiness Texture score
00 (n=27)" 0.79" 0.72" 0.77" 0.74" 0.70" 0.82"
01 (n=30) 0.89" 0.70" 0.88" 0.83" 0.85" 0.89"

** Significant at 1% levels. J( ) : Number of sample.

Table 9. Comparison of air temperature, growth characteristics, physicochemical properties and palatability in eight rice varieties

between 2000 and 2001 in Milyang.

Characteristics 2000 (A) 2001 (B) Difference (B-A) T-test
Air temperature during grain filling Mean temperature (C) 21.6 21.6 0 -
Daily range (C) 9.2 11.5 2.3 -
Sunshine hours (hr) 494 65.7 16.3 -
Rice growth characteristics Heading date (month. day) Aug. 20 Aug. 19 -1 ok
Ripened grain ratio (%) 82.7 914 8.7 o
Milled rice yield (kg/10a) 518 572 54 *x
) : Amylose (%) 18.8 19.9 1.1 **
Physicochemical Protein (%) 74 6.7 -0.7 *x
properties in milled rice Me/K O..77 0"7 6 i 0.61 ns
Peak (RVU) 197 202 5 ns
Trough (RVU) 76 98 22 *k
Final (RVU) 148 175 27 **
Palatability TGV 62 74 12 *k

*, *¥* . Significant at 5% and 1% levels, respectively, no :

not significant by paired-samples T-test. Mg/K :

equivalence ratio.

RVU : Rapid Visco Unit. TGV : Toyo Mido Meter Glossiness Value.
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