v
Trd @

07

Seient

ISSN : 0974 - 7508 Volume 9 Issue 8

Natural Products

A Tndéian Yournal

——r>  [ull Paper
NPAIJ, 9(8), 2013 [331-338]

| nnovative formulation of rice cake for celiac people and its
characterization

Arpita Das, Sohini Ray, Utpal Raychaudhuri, Runu Chakraborty*
Dept. of Food Technology and Biochemical Engineering, Jadavpur Univer sity, Kolkata— 700032, (INDIA)
E-mail: crunu@hotmail.com

ABSTRACT

A segment of the world population suffers from celiac disease. The only
effective treatment for celiac disease is gluten free diet throughout the
patient’s lifetime. Among these rice cake is now very popular. In this study,
characterization of physical, antioxidant & sensory property are investi-
gated inricecake. Aninnovative formulationisdonein rice cake by using
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milk, wheat grass & coconut milk. It has been found that rice cake pre-
pared using coconut milk has high antioxidant activity and good sensory

properties.  © 2013 Trade SciencelInc. - INDIA

INTRODUCTION

Riceisoneof theleading food cropsin South East
Asgaincluding China, and theproduction of riceinthis
part of theworld ismuch higher than that of whest. It
can beground into powder and utilized to produce many
kindsof foods, including severa typesof cakes¥. Rice
cakeisoneof that typeswhichisshaped & condensed.
A widevariety of ricecakesexist inmany different cul-
turesinwhichriceiseaten, and are particularly preva
lentinAsa They are perhapsbest knownin Japan and
the countries of the Pacific region wherericeisan eco-
nomic staplefood and the grainisthe basisfor many
meals and foods. The cakes are usually two to three
inchesin diameter and are made by steaming abatter,
whichisfermented overnight. Peoplewith celiac dis-
easeareunableto consumecertain gluten proteinsfrom
cereals—such as wheat, rye, barley, kamut—and hy-
bridsliketriticale. Themaost common cered floursused
for gluten freebread production arerice. Theonly ef-
fectivetreatment for celiac diseaseisadtrict adherence

to agluten free diet throughout the patient’s lifetime,
which, intime, resultsin clinical and mucosal recov-
ery’?. Riceflour isoneof themost suitable cered flour
for gluten-free productsbecauseit hasalow level of
prolamin. Besides, rice possesses unique nutritional
hypoallergenic, colorless, and bland taste properties?.
Therearemany nutritional impactsof ricecake. When
people start looking for waysto cut ca ories, their one
of thepreferred foodisricecakes. It isonefood which
isusudly esten by weight lossstrugglers, especidly those
who aredieting. A re-design of the gluten-free bakery
goodsisneeded for obtai ning gluten-free baked prod-
uctswith smilar nutritional compositiontothat of their
gluten counterparts. Those productswould allow ce-
liac patientsand/or popul ation with other allergic reac-
tionsand intolerances caused by proteinsor another
component of cereal sto meet dietary guidelineswith-
out changing their dietary pattern. Research on gluten-
free cakeshasfocused on the effect of wheat flour re-
placement by riceflour intraditiond recipes, assteamed
leavened rice cakes. Rice cakesbecame even more
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popular astreatsfor festivalsand aslocal specialties.
Rice cakeswere commonly sold by roadside vendors,
atradition which continuesinmost of Asawhere street
vendors sell cakes made of rice and arange of veg-
etables, seafood.

Coconut milk isoneof the popular cookingingre-
dientsin Thailand. Among the popular Thai food dishes
using coconut milk arecurriesand dessert. Theimpor-
tance of coconut milk industries has prompted food
scientistsand food engineersin thiscountry to develop
new productsfrom coconut milk for useasingredients
in household recipesboth for the market and for ex-
port®. It has 27 caorieenergy, 1.6 gm protein, 0.4gm
fat, 4.5gm carbohydrate, 26 mg cal cium, 36 mg phos-
phorus and other nutrient also per 100 ml of coconut
milk®. Coconut milk hesanticardio, antistherosderatic,
anticholecydtitic, immunostimul atory, anti-vird, antican-
cer effect!”. Itisrequired to supplement food materials
withnutritionaly richitemsfor eg. fruitslikecitrus, ba-
nanaand grapes, sprouts and herbslike wheatgrass.
They contain antioxidantsin addition tothe compounds
of nutrient e ementd®. Tender wheatgrassand itsjuice
are consumed for healthy growth of human body.
Wheatgrasswas al so reported to be hel pful in curing
certain diseasessuch asthalassemid® and distal ulcer-
ativecolitig'?, A large proportion of theworld cereals
production isprocessed by fermentation prior to con-
sumption. The enhancement of attractiveflavour and
texture, and theimproved shelf-lifeand digestibility as
aresult of fermentation areimportant reasonsfor thig¥,
Thereforethe aim of this study wasto determinethe
physicd, antioxidant and sensory propertiesof ricecake
enriched with plant polyphenols.

MATERIALSAND METHODS

Raw materials

Riceflour (Vitarich agro food Ltd, India), sugar
(Sakthi Sugar, India), sat (Tata Salt, India), milk
(Mother dairy, India), coconut milk (Nestlé, India) and
vanillaflavor were purchased from thelocal grocery
soresat Jadavpur, Kolkata, India Compressed baker’s
yeast (Saf Yeast Company Pvt., Ltd.,Mumbai, India).
The seeds of wheat (TriticumaestivumL.) were au-
thenti cated by the Taxonomistsof theBotanical Survey
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of India, Kolkata [Ref. CNH/1-1/10/2010/ Tech 11/
176]. Thewheat grasswasfreezedried reported pre-
vioudy*?, Freeze dried wheat grasswereused for fer-
mentation of rice cake.

Chemicals

Ethanol (Jangsu Huaxi Internationa Trade Co. Ltd,
China), Folin-Ciocalteau reagent, Sodium bi carbon-
ate(Merck SpecidtiesPvt. Ltd, Mumbal, India), DPPH
(Sigma-Aldrich, &. Louis, MO, USA), Sodium Nitrite
(NaNO,), Aluminium chloride (AICI,)) (LOBA
Chemie), Sodium hydroxide (NaOH) (HI Media,
Mumbai), Phenolphthdein (RFCL Limited, New Delhi,
India).

Processing

Therice cakerecipe consisted of riceflour 20%,
sugar 20%, salt 3.5%, compressed baker’s yeast 3%,
wheat grass 1 % and water 50%. Yeast was dissolved
inwarmwater (10 ml at 37° C) and kept for 15 min for
activation of theyeast cells. 1 gm of flour and sugar
were used asfeed for yeast. Mixing is an important
step for achieving homogenous and soft dough. Here,
mixingwascarried out manudly accordingto thestraight
dough method. Thedry ingredients, and the activated
yeast, were takenin abeaker; requisiteamount of wa
ter was added and then kneaded for approximately
10min until thedough wasd astic and of required con-
sistency. Then the beaker was covered with acotton
cloth and put in theincubator for 24 hoursfor 37°C.
Thenext day vanillaflavor, freeze dried wheat grass
werewel ghed and added to the beaker and mixed into
the batter uniformly. After that the batter was poured
into mould and steamed for 15-20 minutes. Thenthe
rice cakewasprepared & ready to serve. Threediffer-
ent types of rice cakewere prepared. Inthe other two
types, instead of water, cow milk and coconut milk were
used respectively. Rice cake prepared with water is
named asA, prepared with milk isnamed asB, pre-
pared with coconut milk isnamed as C.

Evaluation of thericecakebatter

For percent increase in volume, the batter was
placedinameasuring cylinder. Theinitial andfina bat-
ter volume before and after incubation was noted and
the%increaseinvolumeiscalculated as-

{(Final volume-initial volume)/initial volume}x100 3.
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Acidity & pH

1gm batter was dissolved in 10ml distilled water.
Then the samplewastitrated by 0.1 (N) NaOH using
phenolopthalinindicators(1-2 drop) till theend point.
Acidity can becalculated as-
Total acidity (%) =(vol in ml of NaOH x0.1(N) x0.090x100)/
sampleweight.

pH was measured by using pH meter (Thermo
OrionBasicpH Meter, Modd 420A pH/mV/ORP/tem-
perature meter) for different typesof batter asgiven by
Ba asubramanian et. a 20064,

Antioxidant activity
Extraction of samples

Extractswereprepared for thedetermination of total
phenolsand antioxidant activity by weighing 1g sample
and mixed with 20 ml of 80% methanol. Then themix-
turewas sonicated by sonicator (TRANS-O-SONIC/
D150-1M, Mumbai) to agitate the particlein sample.
Thenitwascentrifuged (Hanil, Supra22K, Koria) at
10000 rpmfor 10 min at 4°C. Theextractsweretrans-
ferredinto culturetubes, & keptintherefrigerator until
anaysig®.

Total phenalic content

Thetota phenalic content wasdetermined according
to the Folin Ciocateu method¢. Theresultswere ex-
pressed both asmg of gallic acid equiva ents (GAE)
per 100 gram of sample.

Total flavonoid content

Thetotd flavonoid content of sampleswas deter-
mined with slight modifications of Xu and Chang
200717, Total flavonoid contents were expressed as
milligramsof catechinequivadents(CAE) per 100gram
of defatted sample.

Radical DPPH scavenging capacity

Thefreeradicd scavenging capacity of sampleex-
tractswasdetermined usingthe TABLE 2, 2-diphenyl-
1-picrylhydrazyl radical (DPPH). Theantioxidant re-
action wasinitiated by transferring 0.1 ml of sample
into atest tube containing 3.9 ml of reagent 100% ethyl
alcohol inice cold condition. Thereaction was moni-
tored by reading absorbance at 517 nmi*9.,

Rheology

—=> [ul| Paper

Rheol ogical analysiswasperformed using acon-
trolled stressrheometer (Anton Paar, PhysicaMCR
51, India) with paralel plate geometry (60 mm diam-
eter). The batter was placed between paralel plates,
the gap adjusted to 1 mm and the excess batter re-
moved. To prevent drying at the edges, athin layer of
oil was applied to cover the exposed batter surfaces.
Testswere performed at 20° C. Oscillatory tests, with
afreguency sweep from 0.1 to 10 Hz were conducted
with adifferent diquot of the samples. 5% stressisap-
plied here. The dynamic rheological properties of
sampleswereassessed by thestoragemodulus G’ (elas-
ticmodulus), thelossmodulus G” (viscous modulus).

Microbial assay

All varietiesof ricecakebatter prepared wereplated
to determinelactic acid bacteria, tota plate count and
yeast and molds. Themicrobial load at 20 h fermenta-
tion wasmeasured by suspending the respective batter
in 0.5% sterilesalineand plating it out at appropriate
dilutions. For lactic acid bacteria, deMan, Rogosand
Sharpe (MRS) medig for yeast and molds, potato dex-
trose agar (PDA); and for Mesophilic aerobes, plate
count agar (PCA) mediawere used. Thetechniques
employed were spread plate and pour plate method.
Counts of the colonieswere made after incubation for
24 hfor PDA at 30°C and PCA and MRS at 37°CI*9l,

Texture

Rice cakehasacircular shapeof approximately 7—
10 cm diameter (depending onthemold sze), flat with
upper surface bulging, so that the product isthick at the
center (2-2.1 cm). Texture of the rice cake was ana-
lyzed by instron (Instron Ltd., HighWycombe, Bucks,
UK). The double compression test was done in the
centre of the rice cake where the average thickness
was 2-3 cm using probe in the normal mode at 10 mm/
supto adepth of 10 mm.

Sensory analysis

Rice cake samples were coded and presented to
30 pand membersfor sensory scoring. The pand mem-
bers, whowerefamiliar with sensory andys stechniques,
were postgraduate students and research schol ars of
the Department of Food Technol ogy and Bio-chemical
Engineering (Jadavpur University, India). Threesetsof
blend ratio sampleswere analyzed on separate occa
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sions. Water was used for mouth rinsing before and
after each sampletesting. Each set contained one con-
trol (with water) and the other two samples prepared
with cow milk and coconut milk. Sampleswere scored
for appearance, taste, color, texture, aromaand overall
acceptability according tonumerica scoringsystem. The
model used in thisanaysiswas an acceptancetest on
the hedonic scale, with valuesranging from ““1” (ex-
tremely didiked) to““9” (extremely liked). The sensory
andyssdataweresubjectedto gatistical andyss. Mean
and standard deviation wereindividually caculated for
scoresobtained for al quality attributes of each prod-
uct.

Satistical analysis

All thestudieswerereplicated 3timesand themeans
werereported. All the experimenta datawereandyzed
statistically for analysis of variance (ANOVA) with
Microsoft Excel 2007. Means were compared by
Fisher’s least significant difference test at a significance
level of pd™0.05.

RESULTS& DISCUSSION

Batter volume

Yeadt isused asaleaveningagent. Fromfigurel.itis
seenthat percent increasein volumeof ricecake by wa-
ter (A) is11% whereas percent increaseinrice cake by
cow milk (B) is20% & incoconut milk (C) itis22%. In
water yeast cannot get itssufficient food, whereasin
cow milk & coconut milk yeast can get sufficient food
for growth. 100 ml coconut milk has6gm protein, 0.4
gmfa, 4.5gm carbohydrate, 26 mgcacium, 36mg phos-
phorusand dso other nutrients®. Thusleaveningisopti-
mum & volumeisincreasad. Volumeexpang on of yeest-
leavened ricecakes (Y LRC) corrdatespostively tothe
amylose content of the batter. Amyloseprobably dowed
theviscosity increase during cooking and del ayed the
timeof setting of the batter, thushelpingin theretention
of theexpanding gasbubblebeforethebatter becomesa
cake. Mohamed and Hamid in 19952 reported that the
increasein batter volumecorrd ateswel | withtheincreased
sensory evauation scorefor firmness, taste, el asticity,
textureand overall acceptability of therice cakesand
may indi catethe optimum degree of amylass/ amylopec-
tin balancefor thisproduct.
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The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is desig-
nated as ‘C’
Figure 1: Effect of different types of rice cake on batter
volume (%) at p<0.05
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The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is desig-
nated as ‘C’

Figure2: Variationin pH and lactic acid in different typesof
rice cakeat p<0.05

pH & acidity

pH isthenegativelogarithm of hydrogenion. pHis
inversely proportiond to acidity i.ewhenpH isincreased
then acidity isdecreased. Itisseeninfigure 2. that pH
of rice cake by water (A) is4, whereasrice cake by
cow milk (B) pH is4.9, & by coconut milk (C) itis5.5.
Percentage of acidity inricecakeby wateris(A) 0.36,
whereas in rice cake by cow milk (B) the acidity is
0.47, & in coconut milk (C) acidity is 0.53 respec-
tively. In 1780, Swedish chemist Carl Wilhelm Scheele
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found that in cow milk, lacticacidispresent and pH of
freshcow milkis4. Theroleof lactic acid bacteriaisto
reducethe pH of the batter to an optimum level (4.4
4.5) for yeast activity!?¥. Freshly extracted coconut milk
haspH 6 and at thispH, the stability of coconut milk is
high. Tangsuphoom and Coupland (2008)?? reported
that coconut milk proteinsare easily coagul ated and
precipitated at pH 4. Coconut milk emulsion can be
separated by adjusting pH of the coconut milk emul-
sion between pH 3and 5.6.

Rheology

The viscoelastic behavior of gluten-free dough
sampleswasinvestigated by oscillation frequency sweep
experiments conducted inthelinear viscoe astic range.
For dl gluten-freedoughs, G’ was higher than G” in all
thefrequency range studied, which wasindicativeof a
solid-elastic behavior, From figure 3. batter with both
cow milk (B) and coconut milk (C) presented higher
G’ and G” values than the control (A). The higher val-
ues found in dynamic moduli (G’ and G”) of batter
clearly indicatethat the presence of different ingredi-
entsintroduces new interactionsinto the system and
that their effect will dso depend on thetype of hydro-
philic and hydrophobicinteractionsestablished. Batter
reinforcement phenomenon could take placein gluten-
free systems, where starch and proteinsarethe main
dough components?!. Figure4. measuresvariation of
shear stresswith shear ratein different types of rice
cake. Thesizeand distribution of bubblesin the batter
would bea so important although density do not give
any information about them?2, Theretention of airin
the batter would befavored by high consistency levels.
Fromfigure4itisobserved that the visco-elastic prop-
erty of coconut milk rice cakeishigher thanrice cake
by water & rice cake prepared by cow milk. Thus,
batters e aborated with wholegrain flourswould have
lower capacity to retain the air entrapped. It isimpor-
tant to take into account that the changesin density
which could occasiondly changein batter rheology?”.
In consequence; the decrease observed in the
wholegrain batter consistency could also berelated to
theincreaseinthe quantity of entrapped air.

Microbial profile
Microbia profileanalyssisvery important for de-

—=> [y|| Paper

termining product quality. Fromfigure5. itisobserved
that mesophilic aerobesishigher in sampleB thanin
sampleA, & mesophilic aerobesishighestinsampleC.
Lacticacid bacteriaishighestin sampleB, itisdightly
higherinsampleCthansampleA. Yeast & mouldgrowth
ishigher in sample B than sampleA & sampleC. Lactic
acid bacteria(LAB) isafastidiousorganismso it can
get sufficient nutrient from cow milk & coconut milk.
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The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is desig-
nated as ‘C’

Figure3: Viscoelastic propertiesof different typesof rice
cakeat 20°C p<0.05
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nated as ‘C’

Figure 4 : Variation of shear stress with shear rate in
different typesof ricecake
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Total antioxidant content

Severa studieshave shown that 80% methanol is
an effective solvent in extracting phenaolics, flavonoids
and other polar substancesin samples®#, Inthisstudy,
80% methanol extractsfrom sampleswereused for the
determination of total phenol content and antioxidant
properties?, Thetota phenolicisexpressed asmmol
equivalentsof gallic acid/100 g of sample. Flavonoids
are secondary metabolitesof plants. Structurally, they
are benzo-c-pyrone derivativesconsisting of polyphe-
nolicand pyranerings'. TABLE 1. Expressthe effect
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of different typesof rice cake on total antioxidant at
pd™Q0.05. Sugar and salt have no phenolic and fla-
vonoid content, but as an ingredient wheat grass has
high antioxidant activity. Inriceflour the phenolic con-
tent is0.323 mg, flavonoid content is0.126 mg and
total antioxidant activity is6.29% whereasinwheet grass
phenolic content is1.09 mg, flavonoid content is0.320
mg, and total antioxidant activity is45%. Antioxidant
propertiesof whesat sprout extractswhereit isreported
that these extractsinhibit the DNA oxidative damage
and areeffectivein suppressing the superoxideradica
that can further lead to various diseases® (Falcioni,
Cdzuola, Marsli, & Gianfranceschi, 2002). Inmilk the
phenalic content is0.252 mg, flavonoid contentis0.415
mg and total antioxidant activity is36.77%, but when
ricecakeisprepared withmilk, in sampleB the phenal,
flavnoid content is 1.89,0.75 mg respectively and anti-
oxidant activity is69%. Coconut milk itself has phe-
nolic content 0.458 mg and antioxidant activity is54%,
but when sample Cisprepared theantioxidant activity
becomes 81%. It can be concluded that when raw in-
gredient isused asfood materid, phenolicandflavonoid
content isless, but when product is prepared with these
ingredients, the phenolic and flavonoid content become
higher. AsDPPH measuresthetota antioxidant capac-
ity, sotheincreasein polyphenolic content and flavonoid
content affect thetotal antioxidant capacity. Antioxi-
dant activity could berel ated to the presence of bioactive
constituents. A number of parameters, such astotal
polyphenals, totd flavonoids, radica scavenging activ-
ity, antioxidant capacity and Fe-che aing activity, have

EZZA Mesophilic asrobes
Lactic acid bacteria
12 o I Ycast and Molds

10
bd

Log 10 cfulg

C

Samples
The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is desig-
nated as ‘C’

Figure5: Effect of different typesof rice cakeon microbial
profileat p<0.05
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been defined to characterizethis activity®y. Haard and
Chism (1996)2 have mentioned that total phenalics,
indudingdl the phenalic acid compounds, occur inplants
asthe metabolicintermediatesand usua ly accumulate
inthevacuoles. It isassumed that processing of food
might accel erate the rel ease of more bound phenolic
compounds dueto the breakdown of cellular congtitu-
ents.

TABLE 1: Effect of different typesof ricecakeon total anti-
oxidant at p<0.05

Phenolic Flci\:]?gr?id
Sample Content(mg/100gm mg/100gm of DPPH (%)
of sample) sample)
Rice flour 0323:0.011,  0.126:0017w  6.20:0.8,
Sugar 0 0.202:0.012,  10.1+0.85,
Salt 0 0064:0.002;  2.57+0.34
Milk 0252:0.017,  0.415:0.0114 36.77+0.50,
Coconut milk 0.458:0.020, 0.85:0.03.  54.25:0.55
Wheat grass 1.09:0.023q 03205012  450.58,
Batter(water) 1.63£0.03¢ 0.34£0.015  555140.724
Product(water)(A) 1.71:0.029; 039:0.011x  6720.654
Batter(milk) 1.75+0.0254 0.71£0.040  63:0.6524
Product(milk)(B) 1.89:0.034 0.75:0.0410  69:0.68x
a‘fﬁi‘)’r(c"c"”m 1.73:0.02 08100350  72:0.45x
?“?E;J(Cctgcoc"””t 1.92+0.0324 0.94£0.035  81£0.534

The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is
designated as ‘C’.; Data represents means of three samples
analyses (n=3) + s.d.; Means with the same superscript within
the same row are not significantly different (p>0.05) as
determined by Fisher’s least significant difference test.

Texture

Textureisdefined as sensory and functiona mani-
festation of structural, mechanical and surface proper-
tiesof foods detected through the senses of sight, hear-
ing, touch and kinetics. Instrumentally, thetexture pro-
fileandyss(TPA) involvescompressing thetest sample
at least once and quantifying the mechanical param-
etersfromtheforce-deformation curve. Hardness is
themeasure of how resistant solid matter is to various
kinds of permanent shape changewhen a force is ap-
plied. INTABLE 2. the hardness of ricecakeby water
(A) is6N, whereasthe hardness of rice cake by cow
milk (B) is4N and hardness of rice cake by coconut
milk (C) is3.2N. Thephysic chemicd property of cow
milk & coconut milk istoincrease sponginess. Hard-

A Tudéan Journal



NPAIJ, 9(8) 2013

Runu Chakraborty et al.

337

ness of the products is inversely proportional to
sponginess of product. Here hardness of sampleAis
higher than sample B & sample C, sothe sponginessis
very low insampleA than sample B & sampleC.

TABLE 2: Effect of different typesof ricecakeon hardness
of thericecakeat p<0.05

Sample A B C
Hardness( N) 6+0.523% | 4+0.825° | 3.2+0.478°

The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is
designated as ‘C’.; Data represents means of three samples
analyses (n=3) + s.d.; M eans with the same superscript within
the same row are not significantly different (p>0.05) as
determined by Fisher’s least significant difference test

Sensory analysis

Sensory dataof the acceptance level of different
rice cake samples are presented (Figure 6). Conven-
tiondly, pandistsprefer rice cake by coconut milk and
fortified by wheat grass. In figure 6 the taste of the
samplesA, B, Careb6, 6.5, 8 respectively. The colour
of thesamplesis5.5, 7, 8.5 respectively. Overall ac-
ceptability of sampleB is8. Soitisconcludedthat in
respect of color, aroma, taste, theoverall acceptability
ishigher in sample C thanin sampleA and B. Supple-
mentation of wheat grassisanew approach towards
fortification of every different type’s samples rice cake.
Theaddition of natural herbsenhancesmoisturereten-
tion capacity, dowsstaling rate, and givesrich antioxi-
dant content, better baking characterigtics, and improved
Sensory propertiesintermsaof color, texture, mouthfed,
andflavor.

Appearence

Aroma Taste

QOverall
acceptibility

Color

The control rice cake is designated as ‘A’ and the rice cake by
milk designated as ‘B’ and rice cake by coconut milk is desig-
nated as ‘C’

Figure6: Studieson sensory quality of rice cakeat p<0.05
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CONCLUSION

In thisstudy we observe the antioxidant property,
phenol content and sensory property of rice cake. From
thisstudy it can be concluded that whenraw ingredient
isused asfood materia, phenol and flavonoid content
isless, but when product isprepared with theseingre-
dients, thephenol and flavonoid content becomehigher.
Rice cake by coconut milk hashighest antioxidant; sen-
sory property & lessmicrobiologica quantity than other
two typesviz rice cake by water & rice cake by cow
milk. In sensory property, by Hedonic scale overall
acceptability of ricecake by coconut milk is8, whereas
rice cakesby cow milk itis7 & ricecakeby water itis
6. Rice cakeby coconut milk haslessmesophilic bac-
teriag, lessyeast & mould than the other two types of
rice cakes. Wheat grass supplementation to it adds
better nutritive value. Rice cake by coconut milk has
best qudity than other typesof rice cake. Rheol ogical
property of coconut milk cakeisbetter than those pre-
pared with cow milk and water.
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