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Improvement of Solubility Efficiency of

Drum Dried Non-Dairy Creamer from Rice Flour
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Abstract

The objective was to increase the efficiency in solubility of non-dairy creamer containing rice
flour under the different flour soaking times (1, 2, and 3 hours), temperatures (70, 80 and 90 °C)
and maltodextrin concentrations (10 and 15 %, w/Vv). In this research, it was found that stability of
rice flour solution was higher at the gelatinization temperature of 90 °C than that of 80 °C. Total
soluble solid (TSS) of the non-dairy creamer containing 15 % (w/w) maltodextrin contents was
highest with a statistical significance (p<05). The apparent color of all the samples was brighter (L*
=88) than that of the control (L* = 85). For morphological test, all powder samples showed facets
and sharp edges as well as had more canals and porosities. In addition, the solubility of the non-
dairy creamer containing 15 % (w/w) maltodextrin contents was 98 %, while the solubility of the

control was 47 %.

Keywords: non-dairy creamer; rice flour; pre-gelatinize; increasing efficiency in solubility; drum
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Table 1 Formulations of non-dairy cream produced from rice flour

Ingredients Control (%) Formula 1 (%) Formula 2 (%)

Rice flour (non-soaking) 10 - -
Rice flour (soaking) - 10 5
Water 71 71 71
Carboxymethyl cellulose (CMC) 0.05 0.05 0.05
N-Creamer 46 3 3 3
Soy protein 0.95 0.95 0.95
Rice bran oil 5 5 5
Maltodextrin 10 10 15

Total 100 100 100
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Table 2 Moisture contents of rice flour soaked

in water for 1, 2 and 3 hours

Soaking Moisture Soaking
time (hour) content (%) time (hour)
1 4.87+0.50° 1
2 5.93+0.19° 2
3 6.27+0.76° 3

There are significantly different with different
superscript alphabets (a, b, ¢) in the column

(p<0.05).

MIAnzinunssvesutlsiiiunig
widunan 1, 2 uag 3 Halus udhlulranudeu
ﬁqmmﬁﬁ 70, 80 ua 90 psAwALTEE 91Nty
luiiullugungiiugidu (Ussana 10 a3
wadea) Wunal 1 dUat ualthuniasivsien
AuAsTIvesEsazanlnen1snsIvEeUNZ NOU
\Any %qmiﬁﬂmﬁasi’mmmmqwamxﬂau%’u
uwlawazdudnia wuinudeiiunsiranutoud
el 80 War 90 vyALwALTYE AAIAIIUAIT
videfinsuentutdesniudairiunisldnuteud

gl 70 sarwalea (UM 2) Tsaenndesiu

7

Arvetgun) Tlun1siiaeaid lulgduves
a1sazaonlednn Ae 83.4-86.8 eeAwalTud [4]
uenntuszeznalunsuduriliutieinisgs
Fuanudusi eldsunnufeuiautduinns
wesduaziAnaalddes dwaliinnsuendui
117N [9,10] Faulunsnaassdednidensees
nattumsugudadl 2 wag 3 Falue wazguvniii
wanzaulumsliaudeuasazaoutlstn fe 7

aaunnd 80 Ay 90 paFLYALTYE MUAIRY

9 U

[0 1 hour 2hours E 3 hours

21.0

=

18.3

Gelatinization time (min)
)
1

70

80

Temperature (°C)

Figure 1 Effect of soaking time on gelatinization
time of starch solution with different

temperatures
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70-1 = rice flour soaking for 1 hour at 70 °C; 70-2 = rice flour soaking for
2 hours at 70 °C; 70-3 = rice flour soaking for 3 hours at 70 °C; 80-1 = rice
flour soaking for 1 hour at 80 °C; 80-2 = rice flour soaking for 2 hours at
80 °C; 80-3 = rice flour soaking for 3 hours at 80 °C; 90-1 = rice flour
soaking for 1 hour at 90 °C; 90-2 = rice flour soaking for 2 hours at 90 °C;
90-3 = rice flour soaking for 3 hours at 90 °C

Figure 2 Stability of rice flour with different

soaking times and temperatures
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Table 3 Total soluble solid contents in various
treatments of non- dairy cream

powders from rice flour

Treatments Total soluble solid (TSS)
2A-80 (10 %MD) 17.5020.50"
2B-80 (15 %MD) 22.00+0.00°
3A-80 (10 %MD) 17.53+0.11°
3B-80 (15 %MD) 22.23+0.11°
2A-90 (10 %MD) 18.30+0.10°
2B-90 (15 %MD) 23.730.11°
3A-90 (10 %MD) 17.96+0.05%
3B-90 (15 %MD) 22.93+0.05"

There are significantly different with different
superscript alphabets in the column (p <0.05).
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dudn a, vesrduiiounsnudesdnilaainnis
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0.27 a,, (11573 4) Fedsnseylunasininggy
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Table 4 The a,, values and chemical compositions of various treatments of non-dairy cream powders from

rice flour
Chemical compositions (%)
Treatments Ay
Moisture Protein Fat
control 0.15+0.01° 0.09+0.02° 503+0.65° 20.32+0.30"
2B-80 0.27+0.02° 0.04+0.01° 3.08+0.05° 33.00+1.08°
2B-90 0.26+0.01% 0.04+0.01° 3.09+0.02° 34.04+0.93°
3B-80 0.23+0.01™ 0.04+0.01° 3.09+0.07° 33.83+1.02°
3B-90 0.20+0.02° 0.07+0.01° 3.20+0.13" 33.51+1.88°

There are significantly different with different superscript alphabets in the column (p<0.05)

Table 5 Color values of non-dairy cream powders from rice flour

Treatments L* a* b*
control 85.84+0.12° -1.71+0.09° 16.59+0.14°
2B-80 88.54:+0.43" -0.80+0.03° 12.82+0.23°
2B-90 88.09+0.11° -13620.18° 11.7320.23°
3B-80 88.85+0.17° -0.19+0.16° 11.76+0.02°
3890 88.37+0.07" -130+£0.04° 12.11£0.16°

There are significantly different with different superscript alphabets in the column (p <0.05);

control = rice flour without soaking and heating; 2B-80 = rice flour with 2-hour soaking at 80 °C;

2B-90 = rice flour with 2-hour soaking at 90 °C; 3B-80 = rice flour with 3-hour soaking at 80 °C;

3B-90 = rice flour with 3-hour soaking at 90 °C

Ad (11374 5) nudiesuieunsnuda
T1gaseuaudaiauaing (L) dositga il
Wisuileuiugasdu « Alimeuainegs Tagls
AEWAS (-a%) wazedwies (b¥) Yeuningns
muA Fslidvmunnindegagnsauau (U7
3) afliflesnnisinUimnameudsiiaraisly
ans dawalfiAnninmeRavosgnnasuasyiuis
auarliszoznamsyuiadesningnsniugy

Mlin1sazauniudeuveqnnd i azdwali
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syw3 ey el aUSuR ST HunsSanL Y (bulk

tapped) tlUAIwIIAUA T bulk density 4t 9911
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wudnTudientsinyndmaaesd Hausner ratio 1
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Womneudigngunnazd saliianummnuius
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[16,17]

2B-80

Control

3B-80 3B-90

Figure 3 Characteristics of non-dairy cream powders from rice flour with drum drying

Table 6 Bulk density of non-dairy cream powders from rice flour

Physical properties
Treatments
Bulk density Bulk tapped Compressibility Hausner ratio
control 1.30+0.05% 270+0.13° 51.50+4.60° 207+0.18°
2B-80 0.23+0.02° 0.40+0.03" 4258+1.43° 1.74+0.04°
2B-90 0.21+0.01° 0.38+0.02° 42.38+2.26° 1.73+0.06°
3B-80 0.22+0.01° 0.42+0.01° 45.68+1.66° 1.84+0.05"
3890 0.21+0.01° 0.38+0.01° 44.70+1.82° 1.80+0.05°

There are significantly different with different superscript alphabets in the column (p<0.05).

autUflunisazans (solubility) v09A%Y
WiesnadtldannansruIum s ugnnas
wuinfanuuand1sfud mnassnrunueg el
tuddaymnaai (p<0.05) lnsAmaasinrunui
A1 solubility Winfudesas 47.77 slwaasinda
N 9 Amnaesdu 9 Alvien solubility 11nnin¥es
oz 98 (M3 7) Weliosarnarwannsaluns

o v v

N3e1867 (dispersibility) dusiusiuauaIuise

80

¥

Tunsaratevesemsue ngazau

LY

uahulsznou
NMUAd YWINBUAIA JUTI AIUNUILUUYDY
oUAA TINIAATUENNNIBATN 19U gaungiilu
msazans nanseatefavesemnsrslutuaziin
nsazanstu saufainmadeanimyedlusily
nszvUMSThuisigamniigs Suhlidmeass

= S
ﬂ?Uﬂmuﬂﬁﬂuﬁﬂuﬂiﬂiuasaﬂ YUINAY [18]
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Table 7 Solubility of non-dairy cream powders from

rice flour
Treatments Solubility (%)
control 47.77 + 2.72°
2B-80 98.97 + 0.06°
2B-90 98.99 + 0.03
3B-80 98.92 +0.11°
3B-90 98.97 + 0.06°

There are significantly different with different

superscript alphabets in the column (p <0.05).

yaugfiauansalunisgand e
(hygroscopicity) WuinAsuLigune Ny sd1mn
Aavanos fdnsgedumuFuiiiuty Wean
A lUndsann 70 Falus sziiulsindidinnsgdu
Armduasi Wuldannsmgaseuauiiinisgn
Fupudusiningnanaans laggns 28-80 uay
38-90 fidntagaduanutuiiinniianlndideatu

(3U7 4) uanaliiiuinszeznailumsududsiiui

Moisture content (g/100 g dried powder)
=N

T wargnmpilaudoulunsineaiigedu v
TrinnsgaduinldAT unud iy [10] Fedusiusiy
nMeliATgiienazvainisgaauuisyesian
siavaa 168 alus aziulddnluszey a1 10
Fluausn gnsnnasanansivIunaiesazues
nsgaAuduieuredasinisgadutnaindn
aruduresnsw Taswuindinafiutueeesn

Sadauansly U7 5

—O—Control
-0-2B-80
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Figure 4 Moisture content of non-dairy cream
powders from rice flour during

storage at 76 %RH for 168 hours
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Figure 5 Absorption rates of non-dairy cream powders from rice flour during 10 hours.
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Figure 6 Morphological structure of non-dairy cream powders from rice flour as measured by

scanning electron microscope (SEM): control (a), 2B-80 (b), 2B-90 (c), 3B-80 (d) waz 3B-90

(e) with magnification at 100x and 1,000x
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Table 8 Reconstitution abilities of non-dairy cream powders from rice flour as evaluated using score levels

Treatments Wettability Sinkability Dispersability Percentage of sedimentation (%)
control 5 5 1 33.14+0.50°
2B-80 2 2 4 12.71+047°
2890 2 3 3 14.22+0.19"
3B-80 3 3 4 12.41+0.51°
3890 4 4 5 1030040

There are significantly different with different superscript alphabets in the column (p <0.05); 5 = very
high ability, 4 = high ability, 3 = fair, 2 = low ability, 1 = very low ability
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