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Abstract

The objectives of this study were to determine the effect of puffing temperature

and puffing time on qualities of puffed rice from RD6 glutinous rice. These were puffed by
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puffing temperature of 150, 170 and 190°C for puffing time of 2, 3 and 4 minutes under
intermediate moisture content of 30% (d.b.). The experimental result showed that an
increased puffing temperature and puffing time led to the faster drying rate and resulted in
shorter drying time in all puffing processes. The physical properties of rice kernel after
puffing process, it was found that at the higher puffing temperature in the range of 170-
190°C and puffing time in the range of 2-4 minutes resulted in decrease of volume
expansion ratio. It was found that this condition resulting textural properties in terms of
decrease in hardness in the range of 15-29 N and an increased crispiness that was considered
in terms of initial slope in the range value of 28-51 N/mm and number of peak in the range
value of 3-5. Moreover, the morphology of the grain surface is increased brittle. The color
change of the puffed rice made in L*-value decreased significantly but the a* and b*-value
increased significantly. The appearance of the puffed rice was golden yellow. The optimum
conditions for puffing RD6 glutinous rice were puffed by temperature of 190°C for puffing

time of 3 minutes.
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Mnmsfiansanmsasuiadvinuimvesinmisandesius nus Tumeuvese
anuaine L* Aransidudues a* uazaanandudindes b* lngnisiasuuiasdanimendsnan
fnsanmeldteulvvesgumniiuaziatlunsiviflsifinasonanmd nui gumgiuazatiu
NSNS denasioAin1madne L* agrsliteddry Taedan L ﬁﬁw%ﬁwqmmﬁ 150, 170 way
190 sarnwadea WWuan 2-4 Wil eglutnasewdng 52-55, 49-54 uay 50-54 Aua1RU (A15797
1) Wofinnsandaududues (@) anududindes (b%) maq%nﬁmuﬂwsﬁw%é’wqmwgﬁ
figadu wudiinisdsuudasesadideddy nswded1nBududvdomes iWegungiuay
Ry ﬁqﬁLﬂuwaLﬁaﬂmmﬂﬂﬁﬁ'%ml,uaaﬁm (Maillard reaction) $aifuuiAzernisiin
dhanafiinanmimaimdunsneslulusiu TnefenuSeudususejisen hlvauansos
Wasuuvaa [18] Tagan a* AiWflaseanmgdl 150, 170 uaz 190 ssrniwaies 1Wuan 2-4 undl
ag/lu9581I19 4.00-4.31, 4.28-5.08 Uag 5.68-6.33 wazA b* ddAagluyae 22-24, 23-25 uay

25-27 puadiu (115197 1)

= a o a1 a = > = Y o ¢
M13799 1. Naﬂ@ﬂ@mﬂﬂqmm%L’JBTWWWQWBWWLUaEmLLﬂaﬂﬁ’U’ﬂﬁﬂ’JL‘VquJ’Jﬂa%NW‘LJ'D: N6

Puffing Color-value
" ; Puffing time
emperature . Color
0) (min) L* a* b*
appearance
Before puffing 50.85+0.07 4.26+0.03 23.29+0.13 cream
2 52.15+1.16 2 4.00+0.12° 22.83+0.26° Pale yellow
150 3 50.84:+0.65 2> 4.12+0.05° 22.59+0.22° Pale yellow
a 54.44+0.30¢ 4.31+0.05%° 23.87+0.13°¢ Pale yellow
2 53.48+0.90 4.28+0.06 % 23.7+0.11 Pale yellow
170 3 49.96+0.97 2 4.59+0.07° 23.07+0.18 * yellow
a 52.83+1.18 > 5.08+0.28 ¢ 24.99+0.08 ¢ Golden yellow
2 53.5+0.92 5.68+0.08 ¢ 25.73+0.32° Pale yellow
190 3 50.27+0.25 % 6.22+0.20 ¢ 26.51+0.41° yellow
4 51.63+0.74 % 6.33+0.02¢ 27.2+0.35° Golden yellow

nunewn: Msnesimilouduluisazanus wansdeanuliunneaiuegig

Seway 95
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4. ayUnan1Innasy

nsuandIImesINdIwmilieindesiug nv 6 menszurumsinddagldnatinngsle-
i ilevinsinilsdisgnmgiiguiunauiu dwaliaruduanaddiss vlildinalunis
ouwtisduas uenndudidsnarosnmaveneivesudndnanas agrdlsfiniunisinisde
gungfifigaty shlvidedutavesndadndenuuisanas wasliarwnseuiiadu Snvisddenasio
mswasuasdve e Tnowdsdnildnwuy ufindemes

nnAnssuUsEnIA

ALTe YR UANUATUAYUNTIIEIN d1inauanenTIUNITITeUian@ (3%) Useand
sz M. 2558 AlnsaiiuayudusuUszanauinsited uasvoveuan a1 duiNand
aeAtinemaniuasmelulad aagRaumaniuayingnmanifideuionassruneeuazaanly
nsldgunsalnazanuiiviiise

1@N#1581984 (References)

[1] aduns 8eaiuun. 2556. rauilealny audidnesnainnisnn. 1sarsdneaisinlne
funAu- Ly (35), me%ya: https://www.slideshare.net/sompornisvilanonda/march-
56.%20%2025% 209 a1A3 %202560. pdf Auiletuil 6 WOAINIBU W.A. 2560. [Somporn
Isvilanonda. 2013. Thai glutinous rice limitations of the trade market. Thai rice magazine.
March-April (135), URL: https: / / www. slideshare. net/ sompornisvilanonda/ march-
56.9620%2025%20%)a1A11%202560.pdf, 6 November 2015. (in Thai)]

[2] Wu, F. Chen, H. Yang, N. Wang, J. Duan, X.D. and Jin, Z. 2013. Effect of germination time
on physicochemical properties of brown rice flour and starch from different rice
cultivars. Journal of Cereal Science, 58(2), 263-2T71.

[3] 051 FgIsIae kagdsiad en3na. 2553, AnuduiusvesUsutakeulnlyeduseysuu
Indflueauazanuansatunsiuliseneendwduludndwaglifidaeiugeineg. 275975
LNYNTNTEROULNA,28(1), T7-86. [Nipattha Chatsuwan and Varipat Areekul. 2010.
Relationship of anthocyanin content to phenolic content and oxidation resistant
in rice color and colorless varieties. King Mongkut’s Agricultural Journal, 28(1),
77-86. (in Thai)]

[4] qiien aul. 2507, audnuarnieneninuagiail wazauasivesinlnefiisning.
Ingrlinusinermansumtngda @193 unaluladennns, uniingrdudauins. [Supisa
Somto. 2004. Physical and chemical characteristics and stability of thai pigmented rice.

Thesis Master of Science, Department of food technology, Silpakorn University. (in Thai)]

52



NIFIneeansannseds U9 27 adufl 1 Weuunsiau-lguieu 2561

Shabir, A.M. Sowriappan, J.D.B. Manzoor, A.S. and Mohammad, M.M. 2016. Effect of
puffing on physical and antioxidant properties of brown rice. Journal of Food
Chemistry, 191, 139-146.

Varnalis, A.l. Brennan, J.G. and MacDougall, D.B. 2001. A proposed mechanism of high
temperature puffing of potato part I: The influence of blanching and drying condition
on the volume of puff cubes. Journal of Food Engineering, 48, 361-367.

Shilton, N.C. Bekhit, A.A. and Niranjan, K. 1998. Optimisation of a Dehydration Process
for Potato Cubes using an Intermediate Puffing Step. Potato Research, 41, 203-209.
Raikham, C. Prachayawarakorn, S. Nathakaranakule, A. and Soponronnarit, S. 2013,
Optimum conditions of Fluidized Bed Puffing for producing Crispy Banana. Drying
Technology, 31, 726-739.

Mariotti, M. Alamprese, C. Pagani, M.A. and Lucisano, M. 2006. Effect of puffing on
ultrastructure and physical characteristics of cereal grains and flours. Journal of Cereal
Science, 43, 47-56.

Luangmalawat, P. Prachayawarakorn, S. Nathakaranakule, A. and Soponronnarit, S.
2008. Effect of temperature on drying characteristics and quality of cooked rice.
Journal of Food Science and Technology, 41, 716-723.

AOAC International, 1995; Official Methods of Analysis of AOAC International, 16Med.,
Association of Analytical Communities, Arlington, VA.

Hoke, K. Houska, M. Pruchova, J. Gabrovska, D. Vaculova, K. and Paulickova, I. 2007.
Optimisation of puffing naked barley. Journal of Food Engineering, 80, 1016-1022.
Nath, A. and Chattopadhyay, P.K. 2007. Optimization of oven toasting for improving
crispness and other quality attributes of ready to eat potato-soy snack using response
surface methodology. Journal of Food Engineering, 80, 1282-1292.

Jackson, J.C. Bourne, M.C. and Barnard, J. 1996. Optimization of blanching for crispness
of banana chips using response surface methodology. Journal of Food Science, 61(1),
165-166.

Muragesan, G. and Bhattacharya, K.R. 1991. Basis for varietal difference in popping
expansion of rice. Journal of Cereal Science, 13, 71-83.

Nath, A., Chattopadhyay, P.K. and Majumdar, G.C. 2007. High temperature short time
air puffed ready-to-eat (RET) potato snack: Process parameter optimization. Journal of
Food Engineering, 80, 770-780.

53



NIFIneeansannseds U9 27 adufl 1 Weuunsiau-lguieu 2561

[17] Nath, A. and Chattopadhyay, P.K. 2008. Effect of process parameters and soy flour
concentration on quality attributes and microstructural changes in ready-to-eat potato
-soy snack using high temperature short time air puffing. Journal of Food Engineering,
41, 707-715.

[18] T581 $aunUuuY. 2557, Laievng. Ruviased 5, dinfasilowfoualas, ngamne. [Nithiya
Rattanapanone. 2014. Food Chemistry. 5% ed, Odeon Store, Bangkok. (in Thai)]

54



