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ABSTRACT: Rice grain qualities can change during storage depending on variety and storage conditions. This study
set out to evaluate the effects of storage temperature on viscosity in five rice varieties with different levels of amylose
content: three non-glutinous rice varieties (CNT1—high amylose, and KDML105 and PTT1—low amylose) and two
glutinous rice varieties (SPT1 and RD10). Samples of unhusked rice grain were stored at 4°C and 60°C for 6 months.
The viscosity value of cooked rice was measured every 2 months during the storage period. Storage temperature
affected the viscosity of cooked rice differently among the rice varieties. For example, the peak viscosity of KDML105
decreased throughout the storage duration, while it decreased in the second month and remained unchanged until the
end for PTT1 and CNT1. The breakdown of most rice varieties stored at both temperatures decreased throughout
the storage. However, this increased in the second month before beginning to decrease for PTT1 stored at 60°C.
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The storage of rice grain at 60°C decreased peak viscosity and viscosity breakdown much more than that at 4°C in all
rice varieties. The viscosity setback for SPT1 and RD10 were found to have increased at both storage temperatures
while for PTT1 it was found to have decreased. The setback of KDML105 and CNT1 stored at 4°C was found to have
increased compared with that at 60°C. This study indicated that the quality of rice grain was differently affected by
storage temperature depending on rice variety. The selection of appropriate storage conditions for each rice variety
can help to maintain grain quality for rice consumers. Further study is required to investigate some other factors that

caused rice grain deterioration during storage.
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Table 1 Analysis of variance for peak viscosity, break down and setback of 5 rice varieties stored at 4 and

60 °C for 6 months.

Factor

peak viscosity

break down setback

Variety (V)
Temperature (T)
Storage duration (S)
VxT

VxS

=S

VxTxS

*k *k *k

*% *% *%

*% *% *%

*k *% *%k

*% *% *%

*% *% *%

*k *k *%

**significant difference at p < 0.01
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Figure 1 Peak viscosity of 5 rice varieties stored at 4 and 60 °C for 6 months.
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Figure 2 Break down of 5 rice varieties stored at 4 and 60 °C for 6 months.

T s

1500
1000

500

Setback (RVU)
o

-1000

-1500

Storage duration (month)

Figure 3 Setback of 5 rice varieties stored at 4 and 60 °C for 6 months..

—@— KDML1054°C
— ¢ — KDML10560°C
—— PTT14°C

— % — PTT160°C
—&— CNT14°C

— & — CNT1 60°C
—e—SPT14C

— & —SPT160°C

—F— RD104°C

415



416

ATUNANISNARD

o - - «
nsilasullaangAnssnaNintedudn
dramiuinwuanseiuludiausasiug Taeen

AINUTLNGIAR (peak viscosity) 1asdnanniiug

AANaRAIRABATZEZINANINALSN T TedenARea
AULANNINARRITIINENT LN UM TN T (Noomhorm
etal., 1997; Zhou et al., 2003; Sirisoontararuk and
Noomhorm, 2007) #aiilaw Reudiauniafuinem
ﬁ@mmﬁumnﬁmﬁuﬁ@mvmmLﬁuwhﬁu WU
mqmmmﬂmmmmmo BIALIALTRIA um@mm
wnnddlefiusneni 4 esrnmaided Feunasd
mmramnmﬂluiwdwmﬂﬁui”ﬂmwaqmuqﬁzga
M lEauInasseneudetaussuineslulaany
Tasiuinaunazllinaananismesiaradaudl
1WA peak viscosity aARS Fannameasariauuti
ey nmﬁm”ﬂm%mﬁfqmugﬁqq
azilagnuadsindiuazinnndniszeziafiy
2002; Patindol
2005) Lmeiwmm‘f‘:ﬂ”\mq%dﬁmﬁﬁ

Winiu (axya, 2541; Zhou et al,
et al.,
Usnuazlulasgaazilen peak viscosity anas
e da L ovox -
wnnandnondaylulagsi Mstlanaazianmeun
a1n peak viscosity {WufNLanIANAINNTa I
A99NFRreainiuLth Feerlulamnauaziainy

o

o 9; o 3’/ =3 o Yy dld
ANN190UNN9IINFNILNNGS AR oo

v o

avlulaagesandanuinlddes a1l peak

©

viscosity amizandn sasiuinailusaaiuinedne

'
o

Tnaannziuginonilsunueslulaagnsazdn
Lﬁu‘luﬁ?{ﬁfqmmﬁﬁwmﬁqmmmmmwmﬂ'q
peak viscosity léAndmaniuiignmnigs
ludausasrn break down dauilusaiviie
AEnlunsuaningeadnu tanasainnisnesia
WU"AN break down 284819 NWLEH AN AAIAIN
szaznanTiuSnaenpdesiUNImMAaeitin
1997; Sowbhagya
2002;

2012)

nau (Noomhorm et al.,
and Bhattacharya, 2001; Zhou et al.,

Soponronnarit et al., 2008; Park et al.,

WNUNERAT 41 (4) : 411-418 (2556).

fadune1391n13%AN break down AAA9BNALAAANN
TsAunRoreadawtladnuaean1uRnF289LI R

= ~ = | o o o
ufls@epnaazianmnuiainidsfunesduiun
(Martin and Fitzgerald, 2002) $sd1aiAuine
1 60 a9FLIATed JF1 break down AAAININALN
v e d o d - .
F1ALN 4 aeFmaLEea WaTaueuITndng
o 6 U 1 £ = o '8 [l
Augudanwudndnawiiaaiug na10 wazduilnes
1 #in17AasuLUasr29A7 break down H1NNIN919
v o & a o '3 =
WWIRugaN9AanuzA 105, Wugivusd 1 waz
e

AMFUAN setback WIRAINIIAUAIVBITD
FeiA AN Tuledudaresdiogn daan
setback NlAganansdirdagniuiipauudenszing
nasangnuastasslid1oiiusaas annas
NARBINLIN 19192719ABNNTA 105 LAY TeN 1
MAVFNEIN 4 asActados uazdiawmilaoiug
futlmag 1 HAZ N110 wmmﬂm‘luwmm@mum
Tin setback WnaLANd AU AT LN GeNT
AnEniinenAdaeUNNIMAReIes Ao (2541)
ANL91AN setback U THNIANIURADATZEZIAN
NIALFNE LaziaanAaaaniy Perez and Juliano
(1981) TINWLFN NNIANTULIBIAN setback HiNen
29LINTZLIUNNT retrogradation TeALAANAIANN
uilafinnszuaunng gelatinization #enszuaunnsil
azilituanaveserlulaangnaanainuily e
grmnianaserlulaanaglndniuazianiziuiu
Tassaframiduas Tudausesdraiugananenued
105 WAy TeUW 1 MALSNEIA 60 B9ALTATER

= y o X & i LA X

setback Huualiiuisaulunaun 2 usiladugn
N3N AABINAUN A1 L ANANIAING19 A WAL
5w analtiasunangungdluniafiuinenga
Al dsznauiudnafierlulaageasinldaunsn
nnansseneuimatansyrdnaas lulaadulusiislu

1 < o v 1 k3 ‘ﬂld
9213 19N AL LA NINNT LT a9 R TN 0
arlulagnn ez lulaalAanuAasianInTy way
\NIA retrogradation aAaY (Becker, Hiland Mitchell,
2001 §1alae AuANN, 2551) daudaiugiyuentl



KHON KAEN AGR. J. 41 (4) : 411-418 (2013).

1 fefeinlaglndAeaiuanananusd 105 naui
AN setback ANAIRAABATLELIAINIILALSNEIANA
IHAINNANATHILANGNN AN UADIANTTRTB IS
- . P , \ Y
WallFauineuen setback 3eNIIRUTUAD

Y Y Ao A !
wudn daidnnderlulaageaziien setbackgandn
v a4 {4 o .
Frwmilenteterlulagsnn Talsneanudn setback
Fauduiusiultunaeslnlagnazeslulass
winltluifia retrogradation linnnndnazlulamniu
(Leach, 1959; e149lagl lwadiew 2541)

agu
= a = o
nsilasundasngAnssuauvilnazitlusm
mummﬂmmwmmLLﬂwqu’mem\mwmu

'

im:msnmmwmvL@W%*ﬁu@ﬂﬂmnwmvﬁumwuﬁq
Frafifldasznaueniinmeslulaaunnsaeiu
FINTAIRUATY U IUN9ALTNEN Tepn peak
viscosity LazA1 break down aziflugngimAnINW
k7 = o A A
1eautlidnlunapeaiuneiirnanainaensves
AINFRUINE TedafiuT 60 asAntadeaas
HAnanaenINnIndAfiuinma 4 asAadua
Auginanerlulaageazilan peak viscosity anas
o S
nanndadranfeslulaasa G9A1 setback
azdunsnauanamunntesutldalfiduiunsay
@ o 9 A A A~ =
duAnnssiudnupeiiAngaiainisi@eannmnin
gauily Tnadamifiungnmgigenarilsunon
azlulaagediA setback gandndaiungumgi
: . T
Auarddinnmueslulasan wavisiifauey iy
Anwauzianzreiuginafag iudnranenuza
105 azfinnanlasuuilasuedan setback Ngenan
3 o & =
PaiugLlNE1H 1
paulunisiiuinemasdaieannisides
AN NERIL TR AgsiasiatsdaNiUIEIINaTTin
2eRUIN9T e za kAU N IuN s LFNEA
o B Tt
gepnaaziladean Mneadesanidudiuaunin
=< 3 = = : = o
TesaaAne luneaziguasiall ieazdunuanig

417

lunmsinmpun nresudndinluszudnanisiu
Hiite

ANBLAN

\1ﬂuﬁf«ﬁvﬂﬁié’%uv;umﬁu@gummﬁﬁﬁmm
AMENTINNIINITgANANE N1 lATATINIg
NUINLNAEITEUNITIF WAL UATUAYUIIN
Toudisanengs samanendendelug

LANAIFDN9DY

AWM NTUNS. 2551, NATRRBNNTELLIN QU uay
Runnueflagsaguiiniauainianinuazaiiy
AN UTBSLNAAT 19419, InadnusUTyny1anen
AARTNUNTUARN AEAINeNANand anaenenl
NUIINEREL.

WsWg A&, 2553, MatAuinEuarnnsldAnLFeLEy
AeantAnAlLaznianinaesdin wazuiledng,
ANNUNUSLE Y 1IN ANGRTNINTUNR AN 1NN
welulaginisans snanendumaiuladgauis.

aTinL A0 neinid. 2541, HATBNRUNARIATIZEIZINAINT
fusnseniaulasunaninnneslula AUANLR
NNNENINLAZIAR T899 81T UT TR NNEA
105. AINLNUNUTUTUIINLIAIAATNNTUR A
Aeninansdaninuazinalulad unninande
welulagnszaaunanauL3.

ANINg SeYeyIIHINA. 2540 NATBINTUTLIIIUATANIN
nafiuinesienmunInd19ans. InantnuiEynn
ANUIANERTUUNTUNR NIATTIINVANGRAT LAY
walulafinisams aunanandeinensAans.

ATYA AL, 2541, NATBIGUUNNRAZIZETIIAINTAL
SnnseninasundanFunodlaiy ANANLAN
mMenn waziaizesdnandesiugananenusd 105.
Angnfnus manAansuintusinarsnalulad
uﬁammﬁmﬁ'm NUINEIRLNIZADHINADUL.

AsvAns fnenngs wazimii undes. 12008. HATBIANNIY
mimmnmmwmmimummm@ﬂmauummq
IIRAN. N9UsTguN19aTINITIBINMN NG
InsAsAnaRnS AXET 46.

ArinauiAsegnansinems. 2556. uiasdeya @ hitp:/
www.oae.go.th/ewt_news.php?nid=4542. ﬁmﬁ@
2 A9nnAd 2556.



418

Martin, M., and M.A. Fitzgerald. 2002. Proteins in Rice
Grains Influence Cooking Properties. J. Cereal Sci.
36: 285-294.

Noomhorm, A., N. Kongseree, and M. Apintanapong.
1997. Effect of Aging on the Quality of Glutinous Rice
Crackers. J. Cereal Chem. 74: 12-15.

Park, C.-E., Y.-S.Kim, K.-J.Park, and B.-K. Kim. 2012.
Changes in physicochemical characteristics of rice
during storage at different temperatures. J. Stored
Prod Res. 48: 25-29.

Patindol, J., Y.-J.Wang, and J.-I. Jane. 2005. Structure-
Functionality Changes in Starch Following Rough
Rice Storage. Starch-Starke. 57: 197-207.

Perez, C.M., and B.O. Juliano. 1981. TEXTURE CHANGES
AND STORAGE OF RICE. Journal of Texture Studies.
12: 321-333.

Sirisoontaralak, P., and A. Noomhorm. 2007. Changes
in physicochemical and sensory-properties of
irradiated rice during storage. J. Stored Prod Res.
43:282-289.

WNUNERAT 41 (4) : 411-418 (2556).

Soponronnarit, S., M. Chiawwet, S. Prachayawarakorn, P.
Tungtrakul, and C. Taechapairoj. 2008. Comparative
study of physicochemical properties of accelerated
and naturally aged rice. J. Food Eng. 85: 268-276.

Sowbhagya, C.M., and K.R. Bhattacharya. 2001. Changes
in Pasting Behaviour of Rice during Ageing. J. Cereal
Sci. 34: 115-124.

Zhou, Z., K. Robards, S. Helliwell, and C. Blanchard.2002.
Ageing of Stored Rice: Changes in Chemical and
Physical Attributes. J. Cereal. Sci. 35: 65-78.

Zhou, Z., C. Blanchard, S. Helliwell, and K. Robards.
2003. Fatty Acid Composition of Three Rice Varieties
Following Storage. Journal of Cereal Science. 37:
327-335.



