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Characterization of Seasonal and Annual Variations in Quality of Rice Brands

Distributed in Jeonnam Province

Kyu Nam An"', In Lee', Seo Ho Shin', Hyun Kyoung Min', Oh Do Kwon', Heung Gyu Park', Hae Ryong Shin',
and Han Yong Kim?

ABSTRACT This study was conducted to analyze seasonal and annual variations in rice quality and factors affecting the quality,
for quality evaluation of the brand rice varieties produced in Jeonnam region. Coefficient of variation (CV) values for the seasonal
variation in the rice quality were 3.1% in Toyo value, 2.1% in whiteness, 1.6% in protein content, 1.0% in moisture content, and
0.4% in head rice ratio. Quality characteristics of the brand rice varieties generally showed a decreasing tendency after April, as
the months progressed. CV values for the annual variation in the rice quality were relatively high at 5.6% in protein content and
5.2% in Toyo value whereas those for whiteness and head rice ratio were relatively low, at 2.7% and 1.8%, respectively.
Palatability and protein content showed high correlations with minimum air temperature, sunshine hours, rainfall, and daily
temperature range. Head rice ratio had a negative correlation with daily temperature range whereas chalky rice ratio had a positive
correlation with rainfall. Based on these results, we formulated a multiple regression equation to estimate palatability of cooked
rice using protein content, whiteness, head rice ratio, and moisture content as follows:

y =—6.7la + 227b + 1.29¢ + 0.51d — 15.34 (R*=0.51%)

(y: palatability of cooked rice, a: protein content, b: moisture content, c: whiteness, d: head rice ratio).

Keywords : commercial rice, palatability of rice, rice quality, RPC (Rice Process Complex)
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Fig. 1. Seasonal quality changes of commercial brand rice during marketing period.
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Fig. 2. Annual quality changes of commercial brand rice for six years.

S-S 95% HER §AE|9t] A 953-96.2%,
E}= 95.2~97.2%0]1 CVE= 0.4~0.9%=2 P& Ho|9lom
EHAZ7E Soldel ket ARifo] S5k BALYE
FASFAtHFig. 1). Choi et al. (2008)°] 2J5HH A+ A
grnlg et 22 Fael Jgcn Bag b 9

ol Qls) 4 Al Aebr] Aol FhoHe Ao T
ek, whebd 9% FUT HAURS FA3H7] 8 A7

o] AT RPCO| EH5EE Wobd Aoz qZH3)
RPCH 7hgAl4 Al eol uh o]} ol wha 3

i

._Tl .
FAHI e BHEER 2 AolE HAth webA
AT wde FE9 Ee Yaksr] YA ARl Y
Holl meh Seddo] S7tste] AdE Ko 7Jalsfor &

Aolul, oelgt B WAL FolT 4EBAE =
A6lg §ATS YRS 4%

O ARET

SIxpE HMCA ZX s

A W EYoIA YL o] 5.9-68%, ©f
T 5.4~6.4%0] 31 Ho]AZ(CV)E 5.6%, E297]H= A
Y 63.3~72.7, EF= 68.5~79.40]1L CVE 5.2~5.4%= o]
7F 7ok e = A 39.2~41.1, EFE 39.0~41.60]1 CV&=
2.7~2.8%F o &An&S Ad 93.7~96.9%, E= 92.4~
97.9%°]1 CVy 1.8~2.0%= Atjxoz Ho|7l At
(Fig. 2). o9} 2-& Zz=Re] 20094 % 2011342 &



U= 2% SMEE B

AT X AKXt HO|

am

(] 83

Table 1. The weather conditions during rice ripening period of 40 days after heading in jeonnam province.

Year T_Oavg T_Omax T_Omin Sunshine Rainfall Remarks
(©) (©) (©) (hr) (mm)
2007 23.740.82 27.8+0.86 20.7+0.72 161.7£29.0 646.6+88.0 typhoon during ripening period
2008 23.9+0.50 29.0+0.48  19.9+0.86 229.7£20.9  85.6+17.0 high temperature during growth period
2009 23.1+0.45 28.5+0.60 18.6+0.89 259.5+18.8  50.8436.9 summer rainy season
2010 25.4+0.34  30.0+0.59 22.1+0.44 208.3£24.4 402.1+£78.1 high temperature and frequent rainfall at heading period
2011 23.2+0.44  28.1£0.79  19.4+0.49 206.6+15.3 109.0+42.0 lack of sunlight during vegetative growth
2012 23.2+0.40 27.4+0.42 19.7+0.54 207.9421.5 728.3+65.8 typhoon right after heading’

% T avg : Average temperature, T max
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Table 2. Correlation between the rice quality and weather factors.

Factor Avg. temp. Max. temp. Min. temp. Sunshine hrs. Rainfall Daily temp. range
Palatability -0.119 0.097 -0.302" 0377 -0.340"" 0.359™
Protein content 0.163" -0.123 0.385™" -0.537" 0.548™" -0.464™"
Head rice ratio 0.087 -0.032 0.107 0.103 -0.097 -0.129°
Chalky rice ratio 0.046 0.032 0.120 -0.018 0262 0.006
Broken rice ratio -0.130° -0.004 -0.110 -0.167° 0.025 0.104
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Fig. 4. Path coefficients of quality characteristics to palatability.
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Table 3. Regression equation of each quality characteristic to palatability.
Quality characteristic Regression equation Maximum palatability Correlation coefficient (R)

Protein (%) y=-3.35x> + 39.42x - 36.49 5.9 0.55
Whiteness y=-0.23x> + 19.35x - 322.27 413 0.17
Head rice (%) y=0.74x + 5.80 100 0.42
Moisture (%) y=-1.68x> + 52.95x - 339.63 15.8 0.39
%y = Palatability, x=Protein (%), Whiteness, Head rice (%), Moisture (%)
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TR 15.8%, Wl 413 of Aujx|7} iz eyt om o] o y= ¥sAv], a= THALH%), b= 5
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