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ABSTRACT

Elimination or reduction the amount of dietary fat in ice cream is of
special importance. Application of either protein or carbohydrate based
fat replacers can improve the properties of these products. The aim of
this research was to develop a functional low fat Ice cream by the use of
modified Salvia macrosi phonseed gum as afat mimetic. For this purpose,
Salvia seed gum as a native fat replacer and stabilizer was used at three
levels: 0.05%, 0.1%, 0.2% wi/w. Also conventional stabilizer(Salep) was
used as control treatment. After treatments, physicochemical tests
including melting resistance, pH, overrun, specific gravity and sensory
tests including measurement of flavor, intensity of coldness, viscosity,
degree of smoothness, liquefying rate and total acceptance were analyzed.
Results showed no significant differences between physicochemical and
sensory properties of the samples (p<0.0.5).
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INTRODUCTION

Ice cream isconstituted of acomplexmultiphase
system consisting of icecrystalsaircellsand fat glob-
ulesembedded in a high viscousfreeze concentrated
matrix phase’? 4, Also, ice cream is characterized
by countless interfaces between its different con-
stituents. Milk fat has been recognized as a critical
parameter for the formation and support of struc-
tural characteristics of ice cream as well asfor the
perceived textural quality e.g. lubrication of
tongue,richnessof mouth-feel, enhancement of
creaminess, thickness and flavor perception4. Typi-

cally, icecream contains 10-16% fat but recently some
icecreammanufactureshaveatemptedtolower theleve
of fat fraction dueto heath concernsand havereplaced
thefat with either carbohydrates or proteing* 4, High
intake of fat isconsidered arisk factor innutritionre-
lated diseases, such asobesity, cardiovascul ar diseases,
such astypesof cancer. Therefore, nutritionistsrecom-
mend that dietary fats should contribute lessthan 30%
of total energy intake. Icecreamisvery popular food,
but consumersprefer to avoid its consumption dueto
thehigh fat content of ice cream(* 18,

The structure of ice cream hasbeenidentified as
three-component foam, made up of anetwork of fat
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globulesandice crysta sdispersed in ahigh-viscosity
aqueous phase. Thechallengein workingwith low-fat
icecreamsisrelated to thefact that thefat globule net-
work would either bedisrupted or be absent, and this
could serioudly impact thetexture of the product’®.

Milk fat isthe main contributor to therich flavor
and mouth feel associated of ice cream®. Reduc-
tion thefat content of ice cream led to high melting
rate, moreicy and watery body, inferior texturewith
fewer visibleair bubblesand lower richnessin taste
as compared to full fat ice cream@. Several strate-
gies have been suggested to overcomethese defects
such as using emulsifierd®, using fat replacers®,
using practically hydrolysescasein micelles®, using
of high pressure homogeni zation 3 and using whey
protein concentrate treated by hydrostatic pressure®
%, The genus Salvia (Labiatae) contains more than
700 species, which about 200 out of them exist in
Iran and is probably found in neighboring countries.
Wild sage seed (Salvia macrosiphon) is a small,
rounded seed, which readily swellsin water to give
mucilage® 7.

Theaim of thisresearch wasto develop low fat
ice cream usingSalviamacros phonseed gum asafat
mimetic.

MATERIALSANDMETHODS

Materials

Pasteurized milk (1% fat) was purchased
fromKanyar Industry Co (Quchan), Iran. Homog-
enized and pasteurized cream (30% fat) purchased
fromPegah dairy Industry Co Mashhad, Iran. Sugar,
Vanilla, Salepand Salvia seed were obtained from a
local confectionery market,GonbadKavus, Iran.
Salvia macrosiphonseed gum was prepared on the
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basisof Bostan et al, 20107,
| cecream for mulation and processing

Icecream mix wasformulated to contain3% cream,
15% sugar, 12% milk solid nonfat (M SNF), 0.05-0.2
% tabilizersand 0.1% vanilla. Formulaforal themixes
summarizedinTABLE 1. Liquidingredientsincluding
milk and cream were mixed together and warmed up
to 50°C. Dry ingredients were mixed thoroughly and
then added totheliquidingredientsusngamixer (Modd
B.G300P; Parskhazar, Iran). The mixeswere pasteur-
ized at 80°C for 25seconds, cooled immediately to 5°C
and aged at 4-5°C for24 hours. After aging, vanilla ex-
tract was added and thefreezingwas carriedout ina
batchicecream marker (Feler icecream marker,Modd
IC 100, Feller, China) for about 30 minutes. Samples
were packed in 50mL plastic cups and placed in a
freezer a -12°C(Electrosteel, Model ES.453,Mashhad,
Iran) for hardening.

Physicochemical analysis
pH
pH was tested with a pH meter at5°C

(Model,Gp353, UK). Each sample was
mixedthoroughly and the pH was noted?.

Meltingresistance

A 30g sampleof ice cream poured in a Buchner
funnel on the top of aflask and allowed to melt at
room temperature (24=1°C) for 15min. Then the
dipped volume wasweighed and melting resistance
was obtained using the following equation:
Equation 1
Meltingresistance = Al:z x 100
WhereA, andA are the weight of initial and melted
samplesrespectively?,

TABLE 1 : Formulation of ice cream mixes containing different levels of gum

I ngr edient Mix 1 Mix 2 Mix3 Mix 4 Mix5 Mix 6
Cream 5.025% 5.025% 5.021% 5.021% 5.014% 5.014%
Salvia macrod phon 0.05% - 0.1% - 0.2% -
Sdep - 0.05% - 0.1% - 0.2%
Vanilla 0.1% 0.1% 0.1% 0.1% 0.1% 0.1%
Suger 15% 15% 15% 15% 15% 15%
MSNF 12% 12% 12% 12% 12% 12%
Milk 67.825% 67.825% 67.779%% 67.779%% 67.686% 67.686%
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Specificgravity

In order to measure the specific gravity,
apicnometer(Empty, filled with distilled water at
25°C and filled with ice cream mixture) was
weighted. Bulk density was cal culated from thefol-
lowing equation:

Equation 2

G3-G2
% = G2-G1
Where G,isthe weight of the emptypicnometer, G,
weight of the picnometer with distilled water and
G, weight of picnometerwith ice cream mixture!,

Overrun
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According to equation 3 overrun was cal cul ated
by comparing the weight of aknown volume of ice
cream (M,) to the weight of the same volume of un-
frozen ice cream mix (M) %,

Equation 3

%O0Overrun =

M1-M2
M2

%100

Sensory evaluation

Theicecreamswere evaluated for sensory char-
acterigtics (viscosity, coldness, firmness, degree of
smoothness, liquefying rate and total acceptance. All
the sampleswere served in 50 ml plastic containers
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Figure 1 : Effect of type and concentration of the Salvia gum and Salep on the physicochemical properties of low-

fat ice cream
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with lidsand theevauationwasdoneat 24+1°C under

whitelights. Panelists were sel ected from the student
population. In order totest panelistsfromthefirst train-
ing session, three coded samplesweregivenwhich two
of themweredike. Finally, 8 pandligs, six femaesand
two males, all between the ages of 26 and 40 were
sected. One30mintraining sessonswashdd. Inthese
sessions, definition of attributes and assessment tech-
niqueswereintroduced and the sampleeva uationwas
done practically. Sensory eva uations of appearance,
flavor, body and texture, and total acceptance were
performed using the 9-point scale (1=poor, 5=aver-
age, 9= excdllent). Other attributeswere assessed us-
ing 9-point scaletoo, according their definitions. The
balotisshowninFigure 1. Four panel sessionswere
established and foursampleswere assessed ineach one.
The samplesweretempered in abatch freezer for 10
daysafter production and presented at thesametimein
arandom order. In this study, sensory analyseswere
performedin 2 replications.

Satistical analysis

Theexperimenta des gnwasacompletely random-
ized, performed intwice on separate days. Datawas
subjected toANOVA analysisusing SAS(verson 9/1)
satistical andysissystemprogram. Meanswere sepa-
rated using Duncan sMultiple Range Test and results
werecons dered sgnificant forp<0.05. Curvesfittingwas
done by Microsoft Excel (2010).

RESULTSAND DISCUSSION

Physicochemical properties

The data are given in TABLE 2 which shows
that the physicochemical properties for amost al
thetreatmentsare significantly different (p<0.01).

Melting resistance

The mean values of melting resistance (MR) are
presented in Figure 1 which shows significant dif-
ferences between the treatments (p<0.01), ranging
from 42.5-85.45%. In all cases, melting resistance
increased as gum concentration increased.

Inastudy done by Kunnaand Abdd Razig(2013)
theeffect of someadditivesontherheologica and sen-
sory propertiesof low fat ice cream during storagewere

= Regular Paper

investigated. Results showed that pectininduced the
lowest melting rate (7.3%) followed by WP (9.0%),
lecithin (10.0%) and control sample(11.3%). Francyet
al(2012) found that themelting rate and Structure of ice
cream werenot affected markedly by differencesinthe
protein content. Soukouliset al (2010) found that in-
creased viscosity and foamy appearance, increased
res stanceto melting theice cream. The contribution of
fat to thestructura characteristicsof icecream aswell
asitsreduced heat conductivity can explain theformer
effectd?.

pH

AccordingtoFigure 1, thepH values show differ-
ence between samplescontaining Salvia seed gumand
Salep (p< 0.01). Khalil and Embaby(2012) produced
low fat ice cream with powderedJambul fruit which
exhibited significantly lower pH vauethan thefull fat
icecream.

Overrun

Theoverrun of low fat ice cream sampleswassig-
nificantly affected by using additive!*®. The re-
sults of the comparison test for overrunis shownin
Figure 1 which shows significant difference
(p<0.01). According to the results, increasing the
amount of stabilizer increased the overrun. Overrun
was at the highest rate for sample containing
0.2%Salvia seed gum. Kirchhubeland Rot (1978),
reported that an overrun of 60% was necessary for
good quality of ice cream, and different overrunval -
ues might be obtained according to thetype of emul-
sifier used. Kunnaand Abdel Razig(2013), reported
thehighest overrun of low fat ice cream containing
pectinat 49%, followed by the formul ation contain-
ing whey protein (48%), lecithin (40%) and control
sample (38%). According to a study conducted by
Khalil andBlassy(2011), adding date pul p enhanced
the overrunin low fat ice cream.

Specificgravity

Ice cream specific gravity variesdepending onthe
congtituents between 1.0544and 1.12321%, Our finding
inFigure lindicatethat the differenceisnot significant
(p>0.05), except for the samples containing Salep
(p<0.01). Khdil and Blassy (2011), reported that the
Incorporation of ar intoicecream mix duringthepre-
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TABLE 2 : The results of physicochemical tests of samples of low- fat ice cream

Formulation pH Overrun Foecific gravity M dtingr esistance
0.05% 6.2600 17.3500" 1.06145™ 420500
Salviamacrosiphon 0.1% 6.2200° 18.1500"" 1.02740™ 5400
0.2% 6.33500 250250 1.13805™ 854500
0.05% 6.2900" 11.1500"" 1.105900 420500
Salep 0.1% 6.2400" 17.500” 1.018300"" 48.700™
0.2% 6.4400" 23.8500 1.037550 7635
*: p<0.05 (95%), **: p<0.01 (99%), ns. p>0.05 (95%).
TABLE 3 : Theresults of sensory tests of low-fat ice cream
For mulation Intensity of Viscosity  Flavor Deyr ee of Liquefying Total
coldness smoothness rate acceptance
_ 0.05% 8.3500" 6.1500° 5.7500" 6.1500" 6.8500" 5.6500"
Salvia 0.1% 6.7000" 5.9500" 5.7500" 6.8500" 6.2500" 6.9000"
macrosiphon . .. " .. .. ..
0.2% 54500 7.9000”  4.8500 7.6500 6.0500 8.0000
Sdep 0.05% 7.550(3* 5.55001 4. 2000: 5.6500: 6.4500: 4.50001
0.1% 7.150 5.3000 5.7500 7.1500 6.1500 5.2000
0.2% 6.800" 6.7500° 5.0500" 7.4000” 54500 6.1000°

*: p<0.05 (95%), **: p<0.01 (99%), ns: p>0.05 (95%).

freezing process causesadecreaseinicecream specific
gravity and consequently toitsweight per galon. It was
noticed that the specific gravity of icecream, weight per
gdlonof T, werelower than T,. Thismay be duethe
higher overrun of full fat Icecream than control (low fat
one without modified date pulp). Ashishet al (2010)
reportedthat theinclusion of sagoinlow fat mangoice
creamdid not adversely affect theoverruninicecream.

Sensory properties

Thedataaregivenin TABLE 3 which showsthat
thesensory propertiesfor amost dl thetreatmentsare
ggnificantly different.

Flavor

Milk fat has been recognized asacritical param-
eter for theformation and support of structural charac-
teristicsof ice creami?4. Accordingto theresultsshown
inFgure2, thelowest scorewasobta ned for thesample
containing Salepat 0.05% and overall, marveimproved
theflavor.

Degree of smoothness

Reducingfatinicecream and frozentissue, causes
morewater and air bubblesinicecream®. Thediffer-
ence batween different concentrations of stabilizerswas
datigticaly significant (p<0.05). The Degreeof smooth-

BIOCHEMISTRY  (mm—

nessincreasedby increasing stabilizer content and was
a thehighrateat 0.2% concentration. Thehighest (7.65)
and lowest (5.65) points, was respectively gained for
thesampl es containing Salvia seed gum and Salep.

I ntensity of coldness

Accordingto Figure2, increasing the stabilizer con-
centration decreasetheintendity of coldness. Thehigh-
est scorewas obtai ned for thesamplecontaining Salvia
seed gum at 0.05%.

Viscosity

The results showed that the samples containing
Salvia gum samples (p<0.01) and Salep (p<0.05).
differenceswere significant. According to Figure 3,
the lowest (5.3) and highest (7.9) points of viscos-

ity of ice cream containing Salep 0.1% and 0.2%
Salviagumis.

Liquefyingrate

Accordingtotheresultsshownin TABLE 3, there
aresgnificant differencesfor samples Salvia (p<0.01)
and Salep (p<0.05). Highest score (6.85) containing
0.05%Salviaseed gum ice cream and lowest (5.45)
for thei ce cream containing Salep0.2%. scoreliquefy-
ingratewirhincreasetherate of condensation of stabi-
lizersusedinicecream, low fat, reduced (Figure2).
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Figure 2 : Effect of type and concentration of the Salvia gum and Salep on the sensory properties of low-fat ice

cream

Total acceptance According to theresultsshown in TABLE 3, no
significant differencesfor samples (Salvia (p<0.01)
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Salep (p<0.05) there. Total acceptance rates between
therange4.5t0 8, respectively. Pointsfor general ad-
mission increased by increasing the amount of stabi-
lizer. lce cream containing Salvia gum obtained higher
scoresintermsof total acceptance (Figure?2).

CONCLUSION

Salviaseed gum as a stabilizer and in three lev-
€ls 0.05, 0.1 and 0.2 percent in the preparation of
low fat ice cream, low fat ice cream has been used
to improve the quality and sensory characteristics.
The overall results of the physicochemical and sen-
sory tests were significant differences (p<0.05) for
samples showed low fat ice cream. The results
showed that the use of Salvia seed gum in the low
fat ice cream formulation as stabilizer and substi-
tutes fat have positive effects on physicochemical
and sensory properties of products. Considering to
the positive effects of Salvia seed gum usersin low
fat ice cream and good functioning characteristics
of the gum as stabilizer and fat substitutes, and also
because of the expensive cost of production of fat
substitutes used in the food industry, the gum was
extracted and effect in different food products seem
important. This gum is used as a fat substitute be-
cause the stabilizing role and the role fat plays an
economical aternative.
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