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Influences of drying temperature and tempering time on change of glycemic index of
brown rice starch

a 1 a =
ARDA LAgNE WA ANTIA LANUSUONE

Donludee Jaisut' and Somchart Soponronnarit2

Abstract

The effects of hot air drying using fluidization at temperatures of 130°C and 150°C and tempering
techniques on glycemic index changing of local /ndica rice (Suphanburi 1) were determined. Fresh paddy was
dried from initial moisture content of 33.3%d.b. to 21-22%d.b. It was then tempered for different periods before
ventilated by the ambient temperature at the last stage. The experimental results indicated that the polygonal
shape of brown rice starch was lost as longer tempering time and higher drying temperature. The space between
starch granules were replaced by melted starch as shown in SEM resulting. Therefore, partial gelatinization was
occurred, influenced on amylose-lipid complexes formation. XRD and RVA results confirmed the increase of
amylose-lipid complexes, resulted in the decreasing of glycemic index. However, the drying temperature was
more significantly affected on glycemic index changing than the tempering time.
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uNAnga

muﬁﬁmﬁiﬁﬁnm%w%wmjmmi@uLLﬁqﬁfsﬂmmﬂ%@u‘imaﬁm@mﬂ@%%Lsﬁuﬁqmmmﬁ 130 °C uay 150

°c mmumsmu‘luwaufmmﬂ mm@ﬂ’mﬂ@ﬂuuﬂmm glycemic index 1adNaRU§ANIIOAIT 1 Taenilarindnaulaen
AN uGLEY 33 wWesduininsgiuuiia NIRRT LARLST DL 21-22 wWeslduininsgiuui mﬂuuuﬂﬂ
mu‘l,uwaummﬂwmmmaﬂuummmiﬂLﬂwmﬂmmmmm@auimumuqmmﬁ AMNHANINARBINLTY  Lile
szaznanafuluiduennaiiay me@mmﬁmiﬂuuﬁmﬁu uilsdandesazgaudannuidugnsmanswae
LLﬁW@@uﬂmmuﬁmdﬂw”udmﬁmLL‘ﬂw’T\m Lﬁu"l,@w’mnm@midwmm”ﬁmamﬁﬁwmﬂﬁm SEM gunaliiiniaaung
o1 FansiAnRaLIdILEdHARaN R0 amylose-lipid complex ot mmmmmmmmmum@ﬂmﬂmmuﬂ
XRD waz nMs3nnnuviiateutlsinagaeds RVA Buduniafisduaes amylose-lipid complex Fadanaran1sanfAg
284AN glycemic index fam\ﬂinmwu@muquﬂuLm\imm@mmﬂﬂ@ﬂuuﬂmm glycemic index 1nnnaaINsiALlu

a o
NAUBAINIA

mdrA: nmaiulundueinia nseuwissaamatiangdladiun uilsinondes

AN
uildng ludngaundrAnylugpaiunssuanmsseslszmalveg - avaunsondalinielulssing  wsiviall

-
=

LummﬂmmimmwLiMmummuﬂumw nlnisuaaeImsanuthdinganin 1y Resistant starch GadAN
Glycemic index Fn nanane Lufaa?uﬂamumvl,ﬂiwmm Lﬂ@ﬂw,l;ﬂqLﬂumm@Lmemummwmmmqmmm
mmaiuﬂ?mmmm@Lmawg@ulumvlm Renfinduetnemnii (Lenner et al., 2004) ifnnTugae Inagauluny
tsemalngaziing Resistant starch aMnansLlssna st anan@deiiinuan wudn aransanandiandes Glycemic
index (GI) #1 fampilanisauusefigningiige (Jaisut et al, 2008) e ldlaefidulsaunuuaunsniodsenu

NIAITUNHAINAITIY AUZINEAT NN VRENEATAIERT NJUNNY 10900

Department of Farm Mechanics, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok, 10900

aneBunaTuladngwnn AngnawIu Fwanden wazdan idngndzmeluladnsrasuind1sul3 nganne 10140

Division of Energy Technology, School of Energy Environmental and Material, King Mongkut's University of Technology, Thonburi, Bangkok, 10140

1
1
2
2



610 @Ngnwazay 7 42 a1TU% 3 (WiAw) FUENe-UI1AN 2554 9. NEANARTINEAT

1% idlesanndnandesiniilen Gl eslusziuge (Wiliams, 2004) Tatmafiafananaazinliidn Gl sasdnandasen
NTANUFIIABNNLA 105 ARAIAINERTINTTEiaEssALgagEnsNstiaassautunang (Jaisut et al., 2009)

anuamsdEsngts  mnthanAnmiudeiugesiilaage wu s 1 enalfutlednendesiia
AENTRAMNInEUUsanIstas 1 fathnag Lﬂuﬂi‘wiﬂﬁﬁﬁiﬂﬂ’]ﬂ%maﬁ]'ﬂﬁﬂ’]i‘L‘ﬁ'ﬂﬂﬂﬂ’]W U NAAATTIIUNEL
susannainidhaecutle Resistant starch I daviu mmwmmu%ﬂﬂmmmmmmuLmqmmmunmma 19a7
nafuluAsuenatenaanulasnniwdiunanm wesainianm sesutidrondes Wy mawdsulag
Tasaafenialu nsteaveuildiondes uazannumiln sesiriuganssnin 1 naldwatiannseuuisuuungdlad
wagnugRgeianfunafuluiiduennis

atnsaluazignisg

F8N1INARDY

thdhaulRenuggnesan 1 Feflenesiladdszanm 23% wdneaaulEliredududuind Ao
ArsduRImauies Aedsznns 33.3%d.b. Tnavnimsnhasumdadianden arnduiviiiuidludeita
afin e dufipnnauguing i 4°C lugastlszanns 3-4 fuuan thdhnwdenaanunagn udahnaullfusainay
ATL 7 S rauntmeaaeseLuie Useslidnanldenignmgfiviniugaumniiuvaaden guundiildvinu 130wy
150°C Taeldruifaennie 2.6 wAsAaiuT uazarmAvauEEunduan vl 80% anduinllifuluRguenis
faan 05 1 wag 2 Falus el lusaauiafitlaainfiguunfiFaatusugumgRaesmfavanisanufedaangd
lndiue  widdnhlwhdsgenAwadenauaaduasasaetszanndenay  16.5%d.b.  anfwilAinszd
AANNEWENeT sia dusumsmarsiuresdnafenasiisedneaieazilszann 50 niy Tleuuivlugeu
I fignimgi 103°C fuaan 72 dalus neTnguuuniaglfimefludllaaiin K sedhiuwiesiufinuazes i
YOKOKAWA (§u C8510 d99ingauunil -100 fis 1300°C avwaziden 10.2%) uaznisinaauidoan’ld Hot-wire
anemometer JAuazidan £0.1 m/s

NM5AATIZRANIN

nsdaszinmunnwlsenaulidae

1. manmzilasaiennsluseasdauildnandes Sinmzilnsieies Scanning Micro Scopy (SEM)
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(a) Rewetted rice (b) Rice dried at 1 0°C (c) Rice dried at 150°C

(dried by ambient air aeration) and tempered for 30 min ~ and tempered for 120 min

Figure 1 Scanning electron micrographs of brown rice starch granules subjected to various drying treatments

(initial moisture content of 33.3% d.b.)
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Table 1 Degree of crystalinities and Glycemic index (Gl) of brown rice starch granules subjected to various

drying treatments

Condition A-type (%) V-type (%) Gl (%)
Reference 33.3%d.b. 22.9 1.5 68.9 + 0.0010
T=130C,Min=33.3%d.b.,Temper30min,S1 19.3 3.8 66.6 £ 0.0121
T=130C,Min=33.3%d.b.,Temper120min,S1 14.3 5.2 61.5 £ 0.0028
T=150C,Min=33.3%d.b., Temper30min,S1 10.7 5.7 59.1 + 0.0301
T=150C,Min=33.3%d.b.,Temper120min,S1 9.2 6.8 56.9+0.0146

Table 2  Pasting properties of brown rice

Condition PV FV Setback Pasting Temp
(RVU) (RVU) (RVU) (°C)
T=130C,Min=33.3%d.b.,Temper 30 min 100.6+0.55"  164.621.56°  64.0+1.14° 83.2+0.59"
T=130C,Min=33.3%d.b.,Temper 120 min 95.640.73°  167.7+1.95°  72.1+1.25° 85.6+0.97°
T=150C,Min=33.3%d.b., Temper 30 min 99.3+0.95°  165.1+2.00°  65.9+1.05° 83.8+1.10
T=150C,Min=33.3%d.b.,Temper 120 min 75.541.61"  133.1+2.22°  57.6+0.66 87.3+0.55°
Reference Min=33.3%d.b. 135.641.51"  226.242.76°  90.6+1.26° 80.5+0.50"

Note: The same letter in the same column indicates no significant difference at P < 0.05.
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