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_Effects of Cold Water Irrigation on Quality Properties of Rice

Eung-Gi JeongT, Deog-Su Kim, Jeong—il Lee, Sun-Lim Kim, Kee—Jong Kim, Jong-Doo Yea, and Jong—-Rok Son
National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT This study was carried out at the Chun-
cheon Substation, National Institute of Crop Science to
determine the effect of cold water irrigation on the milling
and polished quality of rice, as well as its physicochemical
and amylogram characteristics, and palatability. Chilling by
irrigation of cold water (17°C) induced delay of days to
heading, reduction of culm length, inferiority of panicle
exsertion and high sterility of panicle. Head rice ratio was
decreased, while the percentage of chalky and creak rice
increased with increasing sterility over from 20%. Protein
content was gained 0.9-2.0% more than, while whiteness
and palatability of the milled grain were reduced under
cold water irrigation treatment. Significant decrease in
maximum viscosity and breakdown viscosity of rice flour
was investigated under cold water treatment by amylogram
analysis, while the initial gelatinization temperature and
setback viscosity were increased. Sensory panel test showed
that the palatability of cooked rice was unfavorable and its
stickiness was lower compared with that under normal con-
dition. Differences in the aroma of cold-treated and un-
treated cooked rice were not performed significantly.

Keywords : rice, chilling injury, grain quality, amylogram,
palatability
22 44 2 Pt 13 A9 4Bt 33
shu, 401 Selr] 9% nEY BEe 54, Al
Al d S e T)e Fol 83 AF-AIE Hat 9
th(Oh, 1993). o] 2L &F, 7|Ae7, B3 Au
W, g & we] Fo wEp & HolE vEhH, dRbEe
Z Hfgho] & &2 o] Bla, o] glowA, A7Vt

?Conesponding author: (Phone) +82-31-290-6792
(E-mail) egjeong@rda.go kr

119

Zystal, AAe A& 7HAAL Q1a(Choi, 2002), &B1RE
o ol b s ) 19, A B, 94, Y 9
2u] vlg ol AAS Bolohs FEER Eusin
(Kim ef al., 1988). E3t Juliano(1985)x= A #AH|-&, dxiy]

Lo
=

& 4 ehdv] B Q5E 59 =HEA, &Y thgot of
WA 5o 33HE AR nAgAR $837 810
2 zZgstrta &t

B o] A&7 7h50] AL g2 el Azsti, &4
7F A=, Belo] HAistAY S50 AslE ot 7
o] wrobAthLee et al., 1989). B ZA I} 5&7|719] 714
= WA BATE Qlow, S57) ALz 7
Yo] Wio] Wi, ol 2 AR, FUEEH a=HN L

So| arpsla, AR A4, 718 E(breakdown) 50| E
3Fo] 9lrtar K Chamura ef al., 1979). 53] A
ALL o) T kS F7HA7)AL, AR
W EAS Azl w7 oo, An)
Ao M= HA 3 ot ®HistthJeong er al.,
A Aw7t o2 F5E YA 3] FAIS
& Apodtet vjag Aak ygido] ofdt &
greFo] =11 Toyo-AlW|AIE o] &3 ¥el &7
WulAdo] 745t EFo)| Wshyt A2 Aol
(Kim et al., 2006).

AL AL stresso]l oJ3h FohE
Ao et Wi J=E FESHL, ©f
Aol mj AT EAS RAF- BA5}]
Az ggsta, efuietel ol F4k7
202 nFHo|G Fdu] B4

KeB
=
HEs

ol

.

ok
%
Mz
o
>
i

=

©
a

l‘_.>1=°£ M

i rj

Sl o oz ok

]

=
Efe
i
X

()
Do)
=2,
>

r_g
e T = -

0
lo
38 o o Hd
=l

o [
M

i
it



120 BHEIX|(KOREAN J. CROP SCL), 51(S), 2006

R

2 AEE 20059 A23ehe 2HUEFAAM Y
S AEAER WY A EHl S8t 44 25%011
shEstaen, ol 59 2590 I 184 273} 7
& 25%15 em HA L2 31t AIH|FHN-P,05-K,0)2 12-
8-8 kg/l0a 22 Al dfglom, Qitat 7he) 3 HBE &

A 7|82 AL 8193, F4Z HEE 7])H= 70% 29
HE 30%2 £A St YeAEE o] F25URH 5
S7|74] Fob Al FEn)7|2 Ao, £79 52

& 17C0l 4 5 emZ 3t 12 m AZE Y71 &
H7H stEa, B3 Y 2R 2y JAe2TE
g JAste] YA ete} vud £ =S sHgrth
71eF A dels AEaetd o B2E el E5te] AA|
st WA stof A ‘/}E}L}~ WidAd BHF A 2}
© Aae] AR, oA 22, EU7I< 457 WY
4§ ASE 1-97A B2 fold dmes ZAsi
WY BEEE YA AT 2 S %
@l valo] Hel7el ol BaE AES MEER B
Astoick. 4AAYSE YSAHTe AdTe) 247
Hlisted, 12 XHE dHE AL B4A EFrL—"«]
P& W FUTRE &R BaAe =g
QFsto} A2 stressol] 2T BUREE AlLbete] £49 *]E
2 o] &3} HJeong et al., 2000).

AN =HEALL AEHTTHA ML 48 A =
g BH7IE o]&3te] AEE, ddg € =HEL 2
ARSFRAL, Wn] E9= A YA EA7] AN-700(Kett, Japan)
£ ol&3te] eAulE, BEAEY], Hu), Aln] F& AR
o} W= 4 C-300-3(Kett, Japan)E ©|&-3lo] & Wz g
=A8lg o, ez daFe o] HAALS Kjeldahl &
Ho2 AP 5.958 Foto] Tuild kS ALbetd

m[m mlm

A

ou, ofg 2 A%EFL Juliano(1971)9] B AR o] whal EA]
sttt Avle]l BT 1.4% KOH S0 Zahg 1o
30C oA 23A7F Aagt o Y BIEE Littel er
al(1958)0] A|¢k3l 7|Zo] et 1~75F o2 B3k
HokS 7hol&A 4 Qe Palatability 42 #jn] 33 g
o] A|RE 3WHE O R XF 5t Toyo MB-90A 7|AE °|&
ato] WA 80C 2] | 1087 ek Aol 387t
&g E°|1 Toyo HEHELE ©|&3to] An|AE 43}

, AAA]] Al BeRvte AETY EEuRY &

H &l 9Jate] ¥ uhE AdiHlay o g AASHET-
71t B 9 FRA 5 FEATY FAREAT 24
712 &3to] A THE21A, 2000).

R

dat % oFE

LA B S

wlo] AuR71ZE Fol AL stressol O3 PAHTA 54
2 ASA7IER kA verdth Gl AL o
e 9 AW, B e 9 299 KA 5
Ay Wik HAEE, AN ALuee T
2, 34Ag, BAWA, ool A% Hokl T e
e 5 AP Yok TAT 55 B B ok

SR, o) B3, SR o, oF) AL

SolA] Shio] WobEak So] Yglo|tKlio, 1971; Satake
ot al, 1970, AT B Aol WA i
HEE(Table 1), 298 Axo] gebd axdge 4
o] Waled 5~159 A ARRL, AHHEE 8~23%7}
A HEHETL B9l go] e} ThEA WSSt oliEE

m,‘%n

£ 3~ 24 H9lE, BYEo] BE4E o4y £
Fo e YAE BUlsh A7l Ak
3, 4%7] WPA AEE oldhFBES 22 ATl

Table 1. Characteristics of cold tolerance at different degree of spikelet fertility by cold water (17°C) irrigation.

Panicle exsertion

Sterll(l('):/i]) ratio Heacéiggy S()ielay Culm leng(g(‘g:) reduction PA-T PA-M? 19
80~60 15 23 3 8 7
60~40 13 18 3 5 5
40~20 9 14 3 3 3

20 < 5 3 3 3
Control 0 1 1 1

DPA-T : phenotype acceptability at tillering stage.
PA-M : phenotype acceptability at maturate stage.
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Table 2. Characteristics of milling and polished rice quality at different degree of chilling injury.

Sterility Milling (%) Polished rice quality (%)
ratio Brown/rough Milled/brown Milling Milled head Chalky Cracked Broken Others
(%) rice ratio rice ratio recovery rice recovery rice rice rice
80~60 77.0 78.8 63.4 11.9¢ 64.6 1.7 14.3 7.4
60~40 81.6 80.5 68.8 19.7¢ 57.7 0.5 9.1 13.0
40~20 79.7 85.0 67.9 73.4b 17.3 1.6 32 4.5
20 < 82.1 89.6 73.6 86.6a 6.2 1.4 1.2 4.6
Control 82.5 90.5 74.2 95.4a 2.2 0 0.5 1.9
*Numbers with the same letter in a column are not different significantly according to DMR test.
Table 3. Physicochemical characteristics at different degree of chilling injury.

Sterility ratio (%) Protein (%) Amylose (%) AD.V.” (1-7) Whiteness Palatability”
80~ 60 8.2° 19.0° 7.0° 31.2° 68.1°
60~40 8.2" 19.7° 7.0° 3.4 67.2°
40~20 8.1° 18.7° 6.5° 32.2% 70.3%

20 < 7.1° 18.0° 6.5° 35.3" 74.1°
Control 6.2° 18.3° 6.5° 38.2° 78.4°

*Numbers with the same letter in a column are not different significantly according to DMR test.

YAD.V. : alkali digestion value (KOH 1.4%).
2)Analyzed by Toyo’s rice taste measuring system.
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Table 4. Comparison of amylogram characteristics of rice flour at different degree of chilling injury.

Sterility ratio L.GT.’ Max. Min. Final Breakdown Setback
(%) 9 viscosity viscosity viscosity viscosity " viscosity
BU’
80~ 60 80° 151° g° 203 143° 53°
60~40 79° 161° g 214° 153° 54°
40~20 68" 170° 11° 201 159" 31°
20 < 64* 237 50 223 172° 14
Control 66° 220° 38 222° 209° 2

*Numbers with the same letter in a column are not different significantly according to DMR test.

'LGT : Initial gelatinization temperature,

’BU : Brabender units
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Table 5. Comparison of palatability on sensory evaluation at different degree of chilling injury.

Sterility ratio (%) Appearance Flavor Taste Stickiness Hardness Palatability
80~ 60 -1.0 0.2 -0.8 -0.9 -0.5 -0.9
60~40 -0.4 04 -0.1 -0.3 0.3 -0.5
40~20 -0.3 -0.1 -0.3 -0.3 -0.3 -0.3

20 < 03 0.5 0.5 0.5 0.2 0.4
Control 1.2 0.6 1.2 1.4 1.5 1.6
Evaluation score : good(+3) ~ bad(-3)
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