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Narumpa Voranantakul 2006: Effect of Rice Products on Physical Properties of Ice
Cream. Master of Science (Food Science), Major Field: Food Science, Department of
Food Science and Technology. Thesis Advisor: Assistant Professor Somjit Surapat,
Ph.D. 81 pages.

ISBN 974-16-2683-5

Dairy ingredients in ice cream could be substituted by rice products in order to reduce
the capital cost and value added to rice. When skim milk powder (SMP) in ice cream mix was
substituted at 20, 40 and 60%(w/w) with rice flour, it's physical properties were significantly
different from control (p<0.05). Results showed that higher viscosity of ice cream mixes
(154,174 and 194 cP), higher hardness of ice creams (63, 119 and 150 N), and lower overrun
(43, 36 and 35%) than control (50 cP, 12 N and 64%), respectively. Ice cream with 40%(w/w)
rice flour substituted was the most acceptable. The study of stabilizers revealed that carrageenan
gave the highest viscous mix and hardness of ice cream. Guar gum (GG) and carboxymethyl
cellulose (CMC) gave lower properties. Using 0.1 and 0.2%(w/w) CMC, viscosity of rice flour
ice cream was 64 cP, hardness of ice cream was 19 N and both were not significantly different
from the control (pZ0.0S). SMP was substituted by rice milk powder at 20, 40 and 60%(w/w).
The physical properties of ice cream changed in similar pattern of rice flour ice cream, i.e.
higher viscosity (218, 399 and 1181 cP), higher hardness (22, 41 and 166 N) and lower overrun
(45,48 and 40%). Sensory evaluation of rice milk ice cream showed that overall acceptance did
not show any significant difference (p=0.05). When different stabilizers used, their physical
properties were significantly different from the control (p<0.05), i.e. viscosity from GG was

lower than CMC and 0.1%(w/w) GG was the most overall acceptance.

Student’s signature Thesis Advisor’s signature
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Tina Tunsoeavaz losnsuazate (Marshall and Arbuckle, 1996; Goff and Hartel, 2004)
7. 910 (Air)
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8. 11 (Water)

o o

.3’ I ] T I { 4 a
dniludiaraeaunaunianieg Wuesddszneviiinnigalulesnsy lulsades

Y
o @

ag 55-80 vouUIMU

a

' o S Aqu = = a ad
ATIUNTUNINUA umﬁl%miuﬂmmvm ﬁ391ﬂﬂ51ﬂﬂ1ﬂﬁ\1ﬁﬂﬂiﬂllﬂgﬂau'ﬂﬁﬂ

(Marshall and Arbuckle, 1996)

a L)
ﬂﬁ%‘iJ'Juﬂ1§Nﬁﬂuli’)ﬂﬂiN

1. MIHANAIURNTNNINUA (Blending of the mix ingredients)

o a 1 :JI o =R =& a % dy a o J
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a 1 {3 1 3’ Y g ] -
mm%’@uw%}@mumu Lzazmamauwauﬁgﬂummuﬁ}ﬁ IFU UIN1D T1TANA7D Lﬁeumllmmmu

e 3 udu avluveuraniloguugiing 50 oA IaaITed (Marshall and Arbuckle,1996)

o
2. mImaan s (Pasteurization)

@ S A o Aa Ao Y a o a A A o Y A =
Tgilszasamoimenuanizeniilinalin aaduaugaunidnilviaeuas
] ] 1 Y < ] =\
154 W3 15 15 Tn351) (psychrotrophs) tazaeldaunauniuvewds wu TUsAuuazasng
Y :} dd? dy a @ J aa 1 a 4
Arazainiiadru uennniguugiszaumime lssduguugimuzauaons e Tud lud

(Marshall and Arbuckle,1996)

a o < . . .
3. m3lalud luduaziliidu (Homogenization and Cooling)
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o [ ad o an 1 a
(mouthfeel) A INUFUTS Tusssumnada luiugniudledeanedtla seniamslalud
J 3 o 1 an o o A v A s A Y]

ludiiia lviugnasvuaas uarleavedallaiisrne fldodas Iviees iaudn lignaaduuu

a o [ o < Y Y I 1 a < %
A7 T lni resauivueveadia lviuliivuna@nszrninamsnaa msaavinaialviv

o Y a Y Av o 1 Y S A dy A= dgl A o .
mlvdinalaseaseoiadu waﬂiw"laﬁﬂﬁumuaﬁuwmuﬂuummu IWNAIUNY (richness) LAY
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9 9
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U

DI UBAFEE (Marshall and Arbuckle,1996)

4. MUY (Aging)
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lusiunnedruanman (partial fat crystallization) 39queIMet Idavmzilulosnin wonvini
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o 3 A < A o a o A
mwﬂﬁ’muﬂammu 0-2 @Q?ﬂl"b’m“ﬁﬂﬁlﬂuﬂﬁL‘WiJi’)@]i"lﬂ"liLﬂﬂNﬁﬂhlﬁlmu NUANUFIVITD

L] Rl

'
o a s A

[~ [ o A
Tumsusuiie naggromsngaunsonwialuing 14 (Marshall and Arbuckle,1996)

Q

5. matluudielorn3y (Freezing)
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y a Jd A 4 5 arAa 4 %

imstuerimadldlulernIuiing ifasadenia geiilelasiannonnosngadunu

a ¥y A o @ <3 v 3 =< d? a v W a g 9
A e nEIANAIA Wa luiudlunanunvu amsrasusudnunadluInseadng

Y] ] y < | g} a ¢
uuu Ty uazvdsnnumsdundailuleansy hdszuasosas 50 Tu'leans uinditlu
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U9 USuasnautioannmannoimaved iy maseilouiuaisazaredudy vazh

v A v ¢ = ¢ 2 o a P
wla'liasiiieslsenoudie tsado1nia wanwuva wia luiiy wdulusad vazlalas
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noaaosaouq loansulngniumsiuudalomnsy anyasnavewls HIoanyY soft

serve ice cream (Marshall and Arbuckle,1996)
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4
6. NTVIIY ﬁugﬂuamm%q (Filling, Shape Forming and Hardening)

nasniuleansuiing la losnsunlanyaeHeve s dowilurudslasan

=

a YR = Ao 1 z A ~ o Yy 3 1
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v
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< { { J a 7o 1% ]
Thitluszeznaigurgiingagudnalavendnduaidiadde -18 serumaGod Haso NIy

v ] J = J &
ﬂ’]ﬂlclﬂ!sll\iunlﬂiguqm'%}@ﬂag 72 ﬂa1ﬂlﬂu9\lﬁﬂu1llﬂl\i (Marshall and Arbuckle,1996)

< o
7. MINUINHI (Storage)

o a < 1 Qc; 1 4 [ a
Tag lideunu loansuigungiidinit 25 esrusmded oilosiunisina

WAL (Marshall and Arbuckle,1996)

Tasea51918an33 (Ice Cream Structure)

Y Y
=3 o [ Av A o Y] ]
Toansudsznoudie asy uy syl 1a1a a1snddazoias lWoes mauiu f1uy
4 a & A o A aAav o o $ %
Mo 159 taz TaTud ludsiei lfinasdasuvea luiuuy $a1lszneudrevea luiiu
3 o oy <3 Y Yy Y = Aaov A o
yuaandwaumnnszae ludaueai vazdia luiiugndudie Tsdunazdiias lwoos
A \ b4 2 A < o \ ) 2 o q Y 1
(M 8) arimaazatslui e umaudu lviuunusadunatetl e 1 ldue

azveaved lviiulszneudlenan lvdunas lvifumad (mMwi 8.9)
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A8 ety (Fivdes) Iwan lviuanies (dudeeumeluialuiu) uas
<3| o 1 Ja a o 1
Tlsawiunsenanddr deoslaendosganssmisidnasouriaddidos
WU (Transmission Electron Microscope)

17 : Goff (1998)
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A < % ] 3 = = A R % o < %
DINN 9 Lnﬂ"lmnummﬂiﬁmuuamummﬂ (GHGERN) uwaﬂvlﬁlmuﬁuyjmﬂlumﬂulmmu
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GRNART

117 : Goff (1998)

4 y a 7 & a [ 4 [ 31 < I
wetluiindiduloanswnamla luseiios 2 wla lduananiudavuiadnuas
1 A oy = I gl 3 & 9 '

Weaormianszarglulasoiiod  W19nuuuazasyna1eluiiude Falvuaduniu
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Electron Microscope) 1114 4 e laun maniimda (@1118u©) Wesemsa (A) nea v (F)
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TugiWesermaiivina 50-80 luaseu msnszaevesrosemeavina@ninli leansuiiile
= % ] [ = = =} a o % %] a

Weuw vea lviiuriesnuianussuitisuvedleransy Tasdiasuved lviunanisvasy

LYY 1 [~ 1 1 (% 4 o [
samAITULdIU ogillungu (cluster) tazimznguiuseudoseIMAmND I NEIAINAIA 1A

We301m9 (Goff, 1997)

P .9} a A = d o A
AINN 10 Iﬂi\‘]ﬁﬁ’] ll’f]ﬁﬂill C ADHNANUILLUN (ﬁﬁ’]) A ﬂﬂw@\if)']ﬂ']ﬁ

A o A AN ] o
F fovioa luiiu tay S Aomlan luuvadn

W7 : Goff (1998)
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d' &Y 9 =\
AN 11 venenmvea luaiuluTaseadeloansa

U1 : Goff (1998)
<3 Y
1. fin'lviiy (Fat globule)
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2000)
2. We991M# (Air bubble)
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4 a ] (% a oy I~ a
V‘Iﬂ\i@?ﬂ?ﬁﬂigﬂ?ﬂqﬁalﬁﬂﬁﬂim']mﬂﬂﬂ !,L'(?IgGI)"JEJ‘ISJ’ENﬂuﬂTiLﬂﬂNgﬂU"ILL“lN‘Uﬂwm@ heat shock

(Gofft, 2002)

Freezing mix into ice cream

Homogenized fat globule with
appropriate membrane in ice

cream mix

IS
K,
)

> Air bubble

Fat globules move to air interface

during foaming of mix

i 12 Tassadalvsiululesnsy

n Goff (n.d.)

= J
3. WanuN (Ice crystals)

<3| [N A = = ' = = = A '
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= o a
HANUILLUN (Goff, 2002)
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4. FSuwla (Serum phase)

@ g’ 1 H [~} oy a P
FSumlalsznoudlrerirarud liudeda haa Tsau indouaz Indusaalsan
H &~ A Y A ~ '
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A 4% qgj a 3’ 3 1 { 1 A 4
Tnauxan lsagudamsmananiiuia laaninszuun lus Tndusana 15 (Goff, 2002)

FUTAMINYN WD JBANTN

1. AMNeY (pH)
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2. ANUHNUA (Viscosity)
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3. M3UUY (Overrun)
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4. ANULUULYY (Hardness)
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1. uuunaaad 9-Point Hedonic Scale
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2. HUUNAadU 15 cm. Line Scale Unstructure

For each attribute, take a level teaspoon of ice cream from the center of the sample cup. If necessary, level the
ice cream off using the side of the container to ensure that a consistent amount of sample is taken. Place a
vertical line across the horizontal line at the point that best describes the intensity of each attribute. Write the
code number above your mark. Rinse your mouth with water before evaluating each attribute. A reference
sample is provided in relation to the reference sample. Prior to starting, perform a warm up sample using the
reference.

1. FIRMNESS:

Place sample in the mouth and press against the palate. Judge firmness as the amount of force required by your
tongue to flatten the ice cream. Ice cream that is soft provides very little resistance to flattening whereas firm

ice cream requires.

I I
Soft ! ! Firm

2. VISCOSITY:

Place % teaspoon of sample in the mouth. Gently manipulate the sample between the tongue and palate. During
the melting process and immediately after the sample has liquefied, assess the easy of movement. Within the
mouth. High viscosity means the sample does not move easily within the mouth and may feel sticky on the
palate offering resistance to movement. Low viscosity means the sample offers very little resistance to

movement, and may be perceived as watery immediately after the sample has liquefied.

Low viscosity High

viscosity

3. DEGREE OF SMOOTHNESS:

Spread the sample onto the upper palate with the tongue and assess the degree of smoothness. Ice cream that is
not smooth is perceived as a coarse or rough texture. A high degree of smoothness means the sample has a

smooth and uniform spread onto the plate and no coarse or rough texture is detectable.

Not smooth High degree

4. MOUTH CATING:
Place sample in the mouth, gently manipulate the sample in circulate motion between the tongue and palate.

Judge the intensity of mouth coating as the amount of film remaining in your mouth after swallowing.

Low mouth coating High mouth coating

Thank you@
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