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Abstract

This research, rice flour was used to replace partial vegetable oil for producing non-dairy creamer in the
present study. Two types of rice flour, “Bai Yok” and “Petchpanthong”, were used to produce non-dairy cream
powder via drum drying and freeze drying processes compared to commercial non-dairy cream powder. Results
showed that amylose content of rice flour between two brands was significantly different (p<0.05). Amylose content
of rice flour “Bai Yok” was higher than those of rice flour “Petchpanthong”, which was related to high gelatinization
temperature and low viscosity in rice flour “Bai Yok”. As concentration of rice flour was adjusted, the results showed
that gelatinization temperature and viscosity of 10% (w/w) rice flour concentration was lower than those of 15%
(w/w) rice flour concentration. Effect of drying methods on physicochemical properties and sensory attributes of
non-dairy cream powder from rice flour was also studied. It showed that the lightness of non-dairy cream powder
with rice flour was higher in freeze drying process (F) than in drum drying process (D). Solubility of the non-dairy
cream powder with rice flour obtained from freeze-drying process was closed to commercial and higher than that
from drum-drying process. This was related to morphological characteristics. The morphology of non-dairy cream
powder with freeze-drying process was irregularly, flaky and thick shapes with high porosity as compared to non-
dairy cream powder with drum-drying process. Therefore, attributes of the non-dairy cream powder with 10% (w/w)

rice flour produced by a freeze dryer was close to commercial non-dairy cream powder.

Keywords : low fat non-dairy cream, rice flour, freeze drying, drum drying, 3-in-1 drinking
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Graphical Analysis Results - 25590419
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3. NATRINTTLAUNINUIARANTRN 9 N1eN N sATIIRENAINgne

nsulFauiiaunuaniBnisainianinaesasiias ladua RN nezuaun s i g anuds

(Freeze drying; F) WAULILIGNNAY (Drum drying; D) AUATHINRNEININNIAIR9AeHALLA (Control) AININA 2

Control F1 D1 F2 D2

a’ o = = £ v ] o U 1 ‘ﬂl v v v
27 2 anedgATimenaniidnacunssuunsiuiane A Ndinduesay 10
yaenve): ATNeN2sTuAINI9N19A7 (Control), AsuienladuA1a nnszuaunsitwisuuugigienudsasuilnsnlunan
(F1), Assienladumainnszuounsiuisuuugnnaseesuilenalunen (D1), Asumenlasiuaiainnszuaunsinuiisuuy

o = P S A o o o 9 Py P
WA nLie a9l AT NN UN S (F2) LL@xﬂﬁ‘NLV]EIM"II:Jummnﬂﬁ‘zufsumﬁ‘Vl’]Lm\iLLUUQﬂﬂ@x‘i"ﬂ'ﬂx‘iLLﬂ\Wli"lLWﬁiWﬁuVl'ﬂ\‘i (D2)

AMNNIINARBINLANUANANNNEATF (p<0.05) Ta4NTELIUNNIIUINAR AL ENNE4ss Inenszuqunng
o 9 | & q v . & a ° | o s o A VT I
nuisuuvudigenudaliidrBuiningassAnduuugnnaaieddniies (113199 3) IusFinetnapILANEAN
Prunnutingassgegauiniu 0.43 isildArdanasluyndmnaesdiased lunuaininsgueniszesndnineings
AMNTHINANMUA SRS AaalA1TNNNBAsEiasN9n 0.6 (James, 2000)

AMNAIANHAIN (L) WUA8H19AUANTHAIAINATINEI4R T89AINNARAIAENNANTALALATHLAINAN

v oA 3 v 1A @ a a ¥ a a o ¥ a o
LL‘]J\W]B\I'Iuﬂi‘z‘]_l')uﬂ’]?ﬂ’umqLLLI‘]_ILLﬁLEI'aﬂLL“}NLL@zﬂﬁ‘NL‘WﬁIN@’]ﬂLLﬂ\W!ﬂTLAﬂV]N’?Hﬂ‘J‘iU’JHﬂ’WVHLL%QLLUUQHT’]@Q NU
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B9 Ng N HgNNALgIne 140 esAnaadea denaliinsuianainuildnanlfifiadjisenuaaifanasg

a1sUsznavdunnaiguugiige wazanesdlsznavvestinmasnadinUfisendulsauluuileding (Sirisoontaralak

& Noomhorm, 2007)

ﬂ' oA = = ¥ = = v v ‘dl 1 o ¥ '
A1TNNN 3 ﬁﬁ@"ll'rNﬂi‘llLV]FJNV]WQHW?FY‘ILL@ZF"I?NL‘VIEISJLL'ﬂ\‘i‘IIW’J‘V]B\I"Iuﬂi‘ZUQuﬂ’]?VI’]Lm\‘iﬁ]’Nj

PN a, L* a* b*
Control 0.43+0.03° 95.01+0.08° 0.21+0.07° 10.760.27°
F1 0.12+0.02° 86.02+0.08° 1.09+0.13° 15.90+0.17°
F2 0.10+0.01¢ 87.99+0.06° 0.42+0.08° 15.1940.13°
D1 0.1440.01" 85.98+0.47° 1.75+0.06° 16.55+0.59"
D2 0.160.01° 84.03+0.14¢ 3.08+0.01° 19.87+0.17°
wangmg: *2°° fa SnusTiuansneruluuuasi fanuunnsinsetnefttdAyneadin (P<o.05)
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ﬂimLVlﬂstLmNuﬁl’]mﬂﬂ?::U'mﬂﬂ’iW]LWNLLUUQHH@W@QLLHQM?’]TUMEﬂ (D1), ﬁiNLﬂﬂmiﬂlmumﬂl’mﬂizuquﬂ’]i‘mLL‘WLLLI‘LI

1 < v a a o o' o v Qﬂl v
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a

AruoyINAge Asasea inaAi iR N asuu asesdiienss (Patrsatapornkul, 2004)

a o o

AINNINARAINWLINAIANNUUN LU (Bulk density) IunﬂaqmmmﬁmmLLmnﬁm@ﬂ'Nuuﬂm I TUNNATA

o o b

(p<0.05) AusiatgALAN TnaAANLILuar iAN4gn A 1.48 sa9annpe AsumieNanuildinrisaesaiin

' o

MunszuaunIiuisuuugnnas lwaniefAraunuuinaessaet1easuay luduaianuildiaisaesaiin

'
o &

AunsruaunIInIwianLu L enudalA1nn (M1571497 4) 9@ Bulk density a2dNRUETL Compressibility
o . d‘ % a 1 = =
Flowability Hausner ratio (HR) wazauiaauniaaasusils Tnsauinaynialu@eiBunns A1 D [4,3] 209p30TE

ladumtainnszuaunisvuiisiuuugigianuds (83-88 pm) HuwialuainataAsuinanlasiuaiainnszuaunnaniui

£2 1
a

WULIGNNAY (75-76 um) Hesannnisniudisuuuuditianudeaznaliiifingannaa (porosity) aunalugyluszndnanig

suiinaasnudennalumad (Roos, 1995) AsaanadaaiuantRfan Wettability waz Sinkability 1a9psaiienlasiumi

' o '

P o 9 A @ = P @ & ! P G
NITHITNITNILINNANNNY @m\ﬂa‘ﬂmumimmmwmmum*mﬂugw;umnuu ANAINATANNNTDLNNNUN IUNNT

¥
o o o

nEausn lEunnau i liied1edlanuazanlfize (Baldwin & Pearce, 2005) TaganmdaariuaniiRfnu Wettability

waY Sinkability 2a9pTNReN USRS

A5NT 4 ANUTFNNNIBNINUATIUABUNIATRIATHIENNNTFuAz AT R un sz LN T Ui

wuuwiEienwda (Freeze drying; F) WATWLILQNNAY (Drum drying; D)

ANLFNINILNIN
FIIREIN
Bulk density Compressibility Hausner ratio (HR) TWABYNA D4v3(pm)
Control 1.48+0.01° 25.33+1.16° 1.34+0.02° 162.00+5.57°
F1 1.1240.13° 45.67+0.58° 1.58+0.15° 88.73+3.11°
F2 1.15+0.01° 43.33+1.15° 1.51+0.03° 83.21+1.80°
D1 1.32+0.01° 36.33+6.35" 1.74+0.05° 75.63+1.62°
D2 1.38+0.02° 34.67+1.15° 1.84+0.02° 76.50+0.95°
abcd 4 < A o

WHNELIAR): AasnEafiuansAeiuluLwidANuAN At Tl d Ay 19alia (p<0.05)
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o 1 = =

=X = v 1 -dl v v a o <1 dld o o
AsgunTnazane waziinislualinngn ansimaedrsmunauannuiledinaluntmeassianeuiiluneiTnnsqusa

fiu (cohesive powder) asanaynaizuadnuaziiFannladiueludiulszney denaliifianisdusansaiuls

k7B | v
A aAa o

] . = aa 3 o = o | o = Y o §u
918 (Jiyipong, 2009) ﬁﬂ@ﬁﬂqi‘ﬂﬂ‘ﬂu’]m’ﬂwﬂ’]ﬂL@ﬂ@gNWHWNQm@uWMuﬂQQ naianvassae tnsinaziiuua THuna s

v v v
o o

anssuuteniiiy nenne ludepaineaunsuits dngueuldenn n1sluazesansaainludies faiinisiy
mmmwmﬂ‘ﬂmﬁ’]mmmuﬁu@ﬂ"}wmm (Agglomeration) axdatiinANa NI T uNTAAd LN UT 9909
Nansavaswaz iensnislualdad (Baldwin & Pearce, 2005)

o g A A v v A o u A I
AT 5 NIRARINNTY UATANNENNITD IUNNTarAttadATanaNul MR unsz LU uisuLL LT B e N

(Freeze drying; F) uazuuugnnas (Drum drying; D)

PRHERN Hygroscopicity™ (%) Solubility (%)
Control (N14N19A1) 0.07+0.00 46.24+2 83
F1 0.07+0.01 45.14+0.61°
F2 0.07+0.01 47.61+1.96°
D1 0.07+0.00 38.99+1.54°
D2 0.07+0.00 36.60+2.48°

ab,cd 4 o o o

LIV PadnEINwANFaiUluuLAY HAvuunnseetNaliad1Atyneadia (P<0.05)

" AN NLANANNNNADRA (p>0.05)
g L A A v o P ° v o aal

N19AAAIINTU (Hygroscopicity) Tavmssinanuiledinaisaesniinfenunszuaunisiiuienieaeds uay
Aaenan1an12@n (Control) TiTmauuansAadeldad 1 Ayn19aia (p=0.05) aturiANa1NNI0 TUNNT0ZA 8T8
a A P Ay ° % g . = ' aa v a o
AINNENER T IAAINNIZUAUNIIIUASLLUANNEAS (drum drying) HANLANFNNINATIE (p<0.05) AUATHLATN
lasiumn1eannsAuazArnandnaeed liannnszuaun1siuisuuL wEenuds (freeze drying) Tnafazaine s lusiis
o ¥ = = % pRiy ° 1% , A I3 . = ' aa
ANNTALaz AT aNdnaue R lAannszuaun WL BN (freeze drying) TdEAULANANNINADA

o A PP g o < o - = e o
(p=0.05) Aduandlun19199 5 MallilesandnsnisaratauiuesAlsznaumiaai 1uia gUeanwuzinseaieaeg
BUNIA APNULILUUTBIDUNA UAZANTUENNNIENIN LU anuunilunisazans (Monton et al., 2014) AMNN198e3
nfas SEM iaAnmgldsansuslassairenasasauionuileding wudn anwuclasaiieassmsuiouuiliinain

v =

nszusunIsuiuuLdiEenudsldneusdnguinen liuduen gannziudufien Hreua uiuiongese uasd

& a oA A v w ° % g Al o & | o aalalg
gW?uUuWuNQN’]ﬂﬂqqﬂTNLWENLLﬂ\'l”ll’]’J@']ﬂﬂi‘z‘J_l’]uﬂ']ﬁ“WqLL'VNLLUU@]ﬂﬂ@Q (NN 3) Vldu%luﬂiquﬂ‘].lﬂﬁu'ﬂﬁmlﬂuﬂ’]i

naRnATNe N iR Tedenniesiun1sAneneee Haque and Roos (2006)
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FRTIGERN Scanning Electron Microscope (SEM) 1mgl Control (a), F1 (b), F2 (c), D1 (d),

D2 (e) MN1AaU818 100 W1 WAT 1000 1N
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