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Production of Low Fat Ice Cream from Black Glutinous Rice Milk
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ABSTRACT

Ice cream is a frozen dairy product. It is popular
in the widespread consumption. However, there are
some consumers lacking lactase enzyme in the
intestine or they are allergic to milk protein. As a result,
they are not able to consume dairy products. This
research aims to develop healthy ice cream products
that are suitable for consumers, who are allergic to cow
milk. The optimum formula for producing ice cream
from milk rice consisting of rice berry, black glutinous
rice and rice berry mixed with black glutinous rice (50:50)
as compared with milk ice cream (control) were studied.
Physical properties and sensory evaluation by 9-point
hedonic scales of ice cream were investigated. The
result showed that the control formula had the highest
percentage of overrun as followed by rice bery
formula. Interestingly, black glutinous rice formula had
higher overall liking score (7.73+0.88) than rice berry and
mixed formula. Therefore, black glutinous rice formula
was selected for studying in the replacement of dairy
whipping cream by using cavendish banana, sunchoke,
soy milk and glucose syrup. The result indicated that
cavendish banana replacement in dairy whipping cream
formula had the highest overall liking score (7.50+0.90).
Apparently, the overrun, viscosity and melting rate were
26.40+0.15%, 655.00+3.33 cP and 0.08+0.01 g¢/min,
respectively. Fat content of cavendish banana formula
was 1.06%, which was lower than that of dairy whipping
cream formula (5.87%). Therefore, rice milk ice cream
reducing fat content are good as healthy food products
and suitable for milk allergy consumers.
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Figure 1 Appearance of rice milk ice cream and control (milk) ice cream

MINAFRUANGNYRENNEANVRLloANSY
% = = )
I0AENITVUY ANNYULA WazanTINTazane (Table 1)
WU leAn3uvia 4 gus IA1seuaznsyuy Aumnie
wazdnIINITazals wand1sAusg I lted1Agynig
aad ) A O v
anRnszRuANIT eI 95 (p<0.05) gRsAIUA
fiAnfovazn1stuiasiian a1ailiosnnluduuiy
drudsznoundniidrfgluleaninluszninenisdu
a 3 a o aa ] a a
Wonudslerndu ledundludiunauloaniuaziin
nMs@suneiuu1sdIu dwmalunisiiniduddadu
MSAARENUILTS LaEA1SANDINTA TIAINARDANT
Junvestlorniu [8] Sesavn1sVunnIeleniossu

= a A ada X y ~

nunedalsunaveslaansuAinTuvuz uliosain
a v dy a
finnswantenoiniedlululilelorniu nnsuas
91INAUINYS o YURE udIuNaLvatloAnIY
wazA1TouaznsTUNNRAedllunvTedeeiiuly

* Corresponding author e-mail: narinch@buu.ac.th
AzNALULABNTSINYAT IMINGIRBYTHT INGNURATZLT AT2UT

T,maﬁalﬂﬂa%’aﬁﬁwasiaﬁﬁaaaznWi%(uwj CATREITR
8dfadlviens gaumgiilunisniaivelsd Usunaludu
Tudrunay waznislaludlug Wusu (9] lernIu
husdamieadifiardosasnstunsinfian uasd
Anuviingsiign Anumiadunmauifianysh
fidfyvewtlsdn anuninazunnsisiuluan
ylauava1eRugueItnd awmlleamiivsiiuey
lulamedugenindnlsdueitadudid Tasuds
Tunileadusenaumeeziilawmaduludiulng
wagiiutsesiilaaiioadntosUssunuiovay 5-7
Tnssadwweserlulamniudunedwesvoniinia
nglaa Adaseeinduaensuazaiouaus lag
Wusglnalales asuuy Aedruiiduiusyaionss
Wuiuse vliaueavn-1-4 wleunvevlulad uag
drufiduansurnaziousedeiuszueani-1- 6

Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo



Nyansnaluladnisennns uninetduasiy U 14 adui 1 unsiau - dguigu 2562 5

danaranundusweasaadiodunsliauiou
Tusgninanisiiaaaandludiedu vinlrudedng
wilafinminganiudstnlsdivesdaduing
fUsunerlulagelszunndosas 17 evlulaadl
Tassadefidfeduaividesninioinaaiiley
loan3uaindnlsdiuediinuniaiingi [10] 057
nsararsvesgnsthunirinieamiidsasins
avaneiniign aenndesiuAiniamila lean3ugns
dhusdmieniinssusaiud Sanuduniniia 39

azaeladias wazildnsinisazatefisininie
WisuileuiuleanIugnsdu ulhimilnasesny
nmswaeuazans Wesnsdruvesiluutediauin
Snnsvasuazapazdasusiuvesilunds
Fnfdiuty Wesarnniswesiuduiaseninams
Aamaniiludeduiiioansazarsdutslésuany
Zou WerRmduaanntuauminfazann ausi
TusuaniidasefiindesyTetionas n1svae
avangvedlorn3uIatnasiiy [11]

Table 1 Overrun, viscosity and melting rate of rice milk ice cream and control (milk) ice cream

Formulas of ice cream

Overrun (%)

Viscosity (cP)  Melting rate (g/min)

Control (milk) 32.90+0.29° 24.36+0.07° 0.22+0.00°

Rice berry milk 21.95+0.24° 45.29+0.22° 0.09+0.01°

Black glutinous rice milk 19.28+0.23° 55.31+0.21° 0.06+0.00¢
Mixed (rice berry with black 21.9840.38° 49.66+0.15° 0.08+0.01¢

glutinous rice (1:1))

note: mean +SD, * means within each column indicate significant differences (P<0.05) using Duncan's multiple range test.
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Table 2 Color of rice milk ice cream and control (milk) ice cream

. Color
Formulas of ice cream
L* a* b* C* H°
Control (milk) 81.60+0.43° -2.27+0.14° 34.5+0.44° 34.58+0.43* 93.52+0.17°
Rice berry milk 48.2940.39°  3.65+0.35° 5.60+0.45° 6.48+0.44° 51.57+0.33°
Black glutinous rice milk ~ 40.63+0.45°  2.10+0.10° 2.83+0.15° 3.20+0.15° 67.48+0.12°
Mixed (rice berry with 45.64+1.84° 2.75+0.11° 5.73+0.11° 6.35+0.14° 64.67+0.20°

black glutinous rice (1:1))

note: mean +5D, ** means within each column indicate significant differences (P<0.05) using Duncan's multiple range test.
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Table 3 The liking score (n = 30) of rice milk ice cream and control (milk) ice cream

Formulas of ice cream

Sensory attribute Control Rice berry  Black glutinous Mixed (rice berry with
(milk) milk rice milk black glutinous rice (1:1))

Appearance 8.16+0.69°  7.73+0.69° 7.8340.75% 7.76+0.56°
Flavor 8.00+0.74*  7.00+0.64° 7.63+0.61° 7.17+0.59°
Overall taste 8.30+0.59°  7.46+0.51° 7.67+0.66" 7.5340.50°
Texture 8.07+0.69°  7.17+0.83 7.60+0.67° 7.3340.84"
Melting in mouth ~ 8.00+0.78°  7.20+1.15" 7.53+0.82° 7.37+0.81°
Overall liking 8.10+0.84°  7.07+0.94° 7.73+0.88% 7.40+0.89%°

note: mean +SD, “* means within each row indicate significant differences(P<0.05) using Duncan's multiple range test.
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Figure 2 Appearance of black glutinous rice milk ice cream
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Table 4 Overrun, viscosity, melting rate and total soluble solid of black glutinous rice milk ice cream

. Overrun . . Melting rate  Total soluble
Formulas of ice cream Viscosity (cP) . . .
(%) (g/min) solid (°brix)
Control (whipping cream) 19.28+0.23°  55.31+0.21° 0.06+0.00° 32.240.11°
Cavendish banana 21.29+0.14° 63.61+0.32° 0.08+0.01°¢ 28.9+0.06°
Sunchoke 19.36+0.36°  53.61+0.29° 0.15+0.01° 34.4+0.17°
Soy milk 28.38+0.42°  50.17+0.21° 0.18+0.01° 29.4+0.23°
Glucose syrup 17.19+0.23%  85.62+0.29° 0.07+0.00¢ 48.0+0.06°

note: mean +SD, * means within each column indicate significant differences (P<0.05) using Duncan's multiple range test.

nsindnduadlemniusia 5 gns (Table 5)
wun londusia 5 gns fid1 L a* b* C* uay H
wanseAusgNityd 1Ay N19ada (p<0.05) A1
arwainsvedloandugnsfifimafuiuteedy (gas
AruAw) fidngefian lorn3uis 5 gnsiian a* uay

* Corresponding author e-mail: narinch@buu.ac.th
AzNALULABNTSINYAT IMINGIRBYTHT INGNURATZLT AT2UT

He eglulnudunauazindes aeandesfudndunn
PnanvazUIngleansuideglulnudiag leanIy
grsfiinsAnuiuas fulaznglaalsfuiidiniig
a9 aonRdestuNaIINMSFNAdnYMEUTINg
loan3ugmsfiiniaifunglaalesudashadundy

Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo



Nyansnaluladnisennns uninetduasiy U 14 adui 1 unsiau - dguigu 2562 9

padlosmndugesiiitinamagadonunslif
anuFewibiAaufAsewaansa [WuUfasenis
AedthmavieliliAedestueulsdifntussmring
ana3fadiunsaueilulusiu vieasuseney
lulnsiaudug lnsfinnufoussufjiten [16] dau
Tugnsifinafuuiunz Sueaiinanufazenns
Aeddimafiisatestuioules Tnsununsy
mevdansUeniBon wadiAnnsdn dnva e

QnNTEUNN U YU vi3edu vileulesinediiuoa
poNiAd [19] ansdadu uazoondiauidandula
fuansluluflueaszgneendladidulafliueadsliia
wazgneont ndsaidulers uudugiiisosedu
nanuedTuvdolusiulfifuamsdiinma warazsamdh
fudunedwesfiiluanalvyuaziiiiaa vl

1%
o

loAnsuNTnsiuLAUREIUNided

Table 5 Color of black glutinous rice milk ice cream

Color

Formulas of ice cream S

L* b* c* H
Control (whipping cream)  40.63+0.45°  2.10+0.10° 2.83+0.15° 3.2040.15° 67.48+0.12°
Cavendish banana 35.45+0.45° 5.14+0.13° 6.76+0.13° 8.36+0.08° 53.59+0.43°
Sunchoke 31.71+0.13%  1.51+0.08° 1.79+0.07% 2.33+0.08° 50.34+0.34°
Soy milk 33.51+0.54° 2.12+0.04° 0.37+0.10° 2.15+0.05° 11.56+0.42°
Glucose syrup 28.5040.23°  5.33+0.07° 3.67+0.02° 6.47+0.09° 34.44+0.03°

note: mean +SD, “© means within each column indicate significant differences (P<0.05) using Duncan's multiple range test.
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Table 6 The liking score (n = 30) of black glutinous rice milk ice cream

Formulas of ice cream

Sensory attribute Control Cavendish
Sunchoke Soy milk Glucose syrup
(whipping cream) banana

Appearance 7.83+0.75° 7.60+0.67° 7.03+0.96" 7.56+0.73° 7.67+0.66°
Flavor 7.63+0.61° 7434050  7.03+0.49°  7.10+0.48° 7.30+0.59
Overall taste 7.67+0.66° 7.40+0.56 7.0040.58°  7.00+0.59" 7.0340.81
Texture 7.60+0.67° 7.4740.73°  7.07+0.86°  7.07+0.87° 7.3040.87%
Melting in mouth 7.53+0.82° 7.33+0.80"°  7.50+0.78"  7.27+0.78% 6.93+0.87"
Overall liking 7.73+0.88° 7.5040.90"°  7.03+0.80°  7.10+0.66™ 7.1340.68™

note: mean +SD, *“ means within each row indicate significant differences (P<0.05) using Duncan's multiple range test.
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