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ABSTRACT

The aim of this work was to develop frozen yogurt formulations from powdered yogurt of sheep milk, through an
experimental design of 22, with a triplicate at the central point. The variables studied were emulsifier/stabilizer (0.50%,
0.75%, and 1.00%) and powder for cream (2.75%, 3.00% and 3.25%). The parameters evaluated were sensory characteristics
texture, and microbiological counts. The results showed that the formulations had co8nésirefis and fecal
coliforms at 45 °C, lactic acid bacteria agamonella sp within the limits established by legislation. Instrumental
analysis of texture-related parameters (firmness, cohesiveness, adhesiveness, and consistency) of the formulations
with different concentrations of emulsifier/stabilizer and cream powder showed no significant differences (p > 0.05). In
sensory analysis, Formulations 3 and 4 with lower concentrations of emulsifier/stabilizer scored the highest values, thus
indicating good acceptability
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RESUMO

Frozen yogurt a partir de leite de ovelha

Este trabalho teve como objetivo desenvolver formulacé&saten Yogurt a partir do iogurte em p6 de leite de
ovelha por meio de planejamento experimental 22, com triplicata no ponto céstralriaveis estudadas foram
emulsificante/estabilizante (0,50%, 0,75% e 1,00%) e po preparo para creme (2,75%, 3,00% e 3,25%) e as respostas foram
em termos de caracteristicas sensoriais, microbiolégicas e analise instrumental de textura. Os resultados mostraram que
as formulag6es apresentaram contage® aéreus, coliformes termotolerantes a 45 °C, bactérias latiSabmnella
sp de acordo com os limites estabelecidos pela legislagdo. Em relagdo a analise instrumental de textura todos os
parametros avaliados (firmeza, coesividade, adesividade e consisténcia) nas formulagdes com diferentes concentracdes
de emulsificante/estabilizante e o p6 preparado para creme ndo apresentaram efeito significativo (p > 0,05). Por meio da
analise sensorial as formulacfes 3 e 4 com menor concentracdo de emulsificante/estabilizantes foram as que apresenta
ram maiores pontuacgdes para aceitacdo global, assim apresentando uma boa aceitabilidade.

Palavras-chave:emulsificante, estabilizante®nalise sensorialiextura.
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INTRODUTION was distributed in plastic trays of 200 g capacity and frozen
Interest in frozen it consumption has been ntlgConsuI) at -18 °C for 24 h. The trays were removed and
eres 0zen yogurt consumption has been o ?aced in a lyophilizer (Edwars) at -40 °C for 48 h, following

increase because of its nutritional properties. Furthermo ﬁe procedure by Mishra & Kumar (2004). The resulting

itis an alternative to ice cream for people who suffer from . . . .
. . . . Xogurt powder was packed in metal containers with sealing
obesity cardiovascular disease, and lactose intolerance
. wax, stored at room temperature for further development
because of its low fat and lactose content compared to e sen voaurt formulations
cream (Pintet al., 2012). yod

Frozen yogurt is manufactured by subjecting milk to Development of Frozen Yogurt
lactic acid fermentation usinigactobacillus bulgaricus .
The frozen yogurt formulations were developed

andStreptococcus thermophiles cultures, with or without . . . .
. . ysing a central composite designth triplicate at cen-
the addition of other foodstuffs, followed by aeration an . . - s .
tral point, to determine the emulsifier/stabilizer

freezing (Brasil, 2005). This product combines the coolin .
4 g( .I ) .I produ L ! ! goncentrann (0.5t0 1%) and cream powder (2.75 to 3.25%)
sensation of ice cream with the nutritional value of yogur

(Tamime & Robinson, 2007). Howevamogurt is highly variables Although these two components are added in

susceptible to microbial growth because of the ease rgfmmal amounts relative to the other ingredients, these

degradation. One way to extend the shelf life igre crucial to obtain a suitable texture.

dehydration, which drastically reduces the water activity Thte forrgulatl%?s vyere Ipreriargd tl;y reconstt.ltutlnfg
and prevents the growth of microorganisms. ogurt powder with mineral water in the proportion o

0 0 . L
Lyophilization and atomization are the processes usZ&-25 /6 yogurt to 22.75% water (homogenized for 2 min in

for yoghurt dehydration. It is essential to study the viabili gn industrial mixer (Caicara)), undl complete dissolution.

of the beneficial bacteria in yogurt powder to assess t Xt were aldﬁfd sugagll_ucose powder, natural yogurt
damage caused by the drying process and to establﬁ@\vor' emu st |er/stal?| 1z&r and. cream powder and
omogenized for 1 min, according to the methodology

drying temperature, to optimize the drying conditiongI

(Mishra & Kumar 2004).Yogurt powder has the advantagedescribed by Gongalves & Eberle (2008) Ahesetal..

of longer shelf life without refrigeration and can be use@oog)' The migtures were_ p'ace‘?' in ice ocream maker
later for the development of frozen yogurt formulations. (Magsoft) and stirfireeze during 5 min at-10 °C. The frozen

Adding value to a traditional product along with makin ogurt was packaged in terephthalate containers (2L) and

use of a different raw material such as sheep milk, givé9zen in cold chamber (Solid) at -18 °C for 24 h.

special characteristics to frozen yogulmecause sheep’ Mi . : ;
icrobiological analysis

milk contains high concentration of total solids (Mckusick ) g ¥ )

etal., 2002), including lipids and casein. Therefore, the aim | h€ Sheep milk yogurt was assessed for total coliforms

of the present study was to develop frozen yoguﬂt 30 °C, thermotolerant coliforms at 45 °C, lactic acid

formulations using yogurt powder from sheep milkPacteria, yeasts and molds, atimonella sp. The sheep

characterize it microbiologically and sensarilpd assess Milk yogurt powder was evaluated for thermotolerant
the product teture. coliforms at 45 °C, lactic acid bacteriacillus cereus,

Staphylococcus aureus, and yeasts and moldsrozen

MATERIALS AND METHODS Yogurt formulations were assessed for thermotolerant
) coliforms at 45 °C, lactic acid bacteria, yeasts and molds,
Preparation of yogurt powder Saphylococcus aureus and Salmonella sp. All analyses

Ten liters of pasteurized whole milk from sheep of thevere performed in triplicate.
Lacaune race, produced at Cabanha Chapeco, located inThe total coliform count at 30 °C was performed
Chapecd/ SC, Brazil, was used to produce the yogurt. Thecording ISO 4832 (2006). Serially diluted samples were
yogurt was prepared in accordance with the methodologoculated into sterile petri plates and plating in depth
of Tamime & Robinson (2007), with modificatiofifie milk ~ with the addition of crystal violet neutral red bile agar
was heated to 45 °C, inoculated with 2% mesophili(Acumedia), with slow mixing of the inoculum using a ho-
thermophilic starteiStreptococcus salivarius subsp. rizontal circular motionfter the culture medium solidified,
thermophilus and Lactobacillus delbrueckii subsp. the plates were incubated at 30 + 1 °C in an incubator
bulgaricus (CHR-HANSEN) and kept in 2 L terephthalate(Binder) for 24 + 2 h.
containers for 5 h in a water bath at 45 °C. During the The thermotolerant coliform count at 45 °C was
fermentation, the pH was monitored using a pH meteletermined as described by IN.[82 (Brazil, 2011). The
(Micronal) and maintained at 4.6, which is the isoelectrimethod was based on presumptive evidence and involved
point of casein. The yogurt was cooled in a chambértoculation of the sample diluted with violet red bile agar -
(Sotronic) at 4 °C. Subsequenttiie sheep milk yogurt VRBA (Acumedia). The suspected colonies were submitted

Rev CeresVicosa, v63, n.5, p. 605-613, set/out, 2016




Frozen yogurt from sheep milk 607

to confirmatory test, and inoculatedBEscherichia coli - The global acceptance evaluation was performed using
EC (Merck) broth, and incubated at 45 °C in a water bath9-point hedonic scale anchored with: 1 = dislike extremely
with shaking (Marconi) for 48 h. 5 = neither like nor dislike, and 9 = like extremely; and

Lactic acid bacteria count was determined using IS@urchase intention was anchored with 1 =, 2y would
7889 (2003) method. Serial sample dilutions were inoculatedt buy 3 = may buy
in sterile petri platesl.actobacillus delbrueckii subsp. .
bulgaricus count was conducted by plating in depth with Instrumental Analysis of Texture
MRS agar (Acumedia) anftreptococcus thermophilus Frozen yogurt formulations were also evaluated for the
count by in depth plating with M17 agdhe inoculum Parameters of firmness, adhesiveness, cohesiveness, and
was mixed slowly with a circular motioffter the culture ~ consistencyThe texture properties were determined by
medium solidified, the plates withactobacillus Texture machin@A-XT2 Plus (SMS), using a cylindrical
delbrueckii subspbulgaricus were incubated inverted in Stainless steel probe of 6 mm diameter (POR / 6), pretest
an anaerobic jar at 37 °C in an incubator (Binder) for 723P€ed 2.0 mM:5 test speed of 2.0 mM.spost-test speed
and Streptococcus thermophilus plates were also ©f 2.0 mM.s,in 5 s with 20 mm distance.
incubated in a 37 °C incubator (Binder) fqr 48 h. . Satistical analysis
The yeast and mold counts were carried out according The results of the physico-chemical analyses were
to 1ISO 6611 (2004) method. Serial sample dilutions were

. \ O i .
inoculated into sterile petri plates, held in depth with th%UbJected tdukeys testat 5% significance for comparison

plating agar containing/east extract / dextrose /betweenthe meansll statistical analyses were performed

oxytetracycline (OXOID), mixing the inoculum slowly with using Statistic 8 0 (StatSoft Inc®, USA) software.

circular motion.After solidification, the plates were

incubated at 25 °C in an incubatoe€hal) for 5 d. RESULT_SAI\_ID D'ISCUSSIOI\_I _
TheBacillus cereus count followed the methodology Microbiological characterization

described by ISO 7932 (2004). Serial dilutions wer8heeps milk yogurt

inoculated into sterile petri plates by surface plating on The sheep milk yogtiwas characterized with respect
MYP Agar (Acumedia), carefully spreading the inoculumo total coliform count at 30 °C, coliforms at 45 °C, lactic
with Drigalski handle. The plates were incubated at 30 + 1 *4¢id bacteria and yeasts and molds, as specified by the
in an incubator (Binder) for 24 h. Normative Instruction N° 46, which establishes the
Saphylococcusaureus count was performed according Technical Regulation of Identity and Quality of Fermented
to 1ISO 6888-1 (1999). Serial dilutions were surface-platedilks, MAPA (Brazil, 2007)TheSalmonella sp. detection
in sterile petri dishes containing Baird-Parker agagtandards are provided Biechnical Regulation of
(Acumedia). The plates were incubated at 37 = 1 °C in anicrobiological Standards for Food, established by
incubator (Binder) for 48 h. Resolution RDC N° 12, of Brazil (2011). The results of the
The analysis oSalmonella sp. was performed using microbiological characterization of the sheep milk yogurt
VIDAS equipment according to the methodology describeske shown iffable 1.
byAOAC (2011). Samples were pre-enriched and incubated For the fermented milk to be considered as yogurt by
at 35+ 1 °Cinanincubator (Binder) for 22fter the pre-  IN N°. 46 of MARA (Brazil, 2007), the lactic acid bacteria
enrichment, Rappapovtassiliadis broth with soy -\R  count must be at least 1GFU/g. Thus, the sheep milk
(Merck) and selenite cystine broth (Merck) were addegogurt prepared in this study was in accordance with the
The R/S medium was incubated at 41.5 + 1 °C in a wateegulation, which had a count of 2.0 ¥ TGFU/g. Lower
bath with shaking (Marconi) for 24 h and the selenitealues (5.8 x 10CFU/g) were obtained by Fina al.,
cystine medium in an incubator (Binder) at 37 + 1 °C for 22011) in cow milk yogurt after a day of processing. These
h, after which the VIDAS test® was performed. high values are important because the lactic acid bacteria
. act by competitive exclusion and synthesis of antagonistic
Sensory analysis substances such as organic acids, diacetyl, hydrogen
The sensory analysis of the frozen yogurt wageroxide, and bacteriocins, which inhibit or retard the
performed with 50 untrained tasters, to assess the glopabliferation of spoilage bacteria and pathogens (Alexan-
acceptance and buying intention. These tests wedleeet al., 2002; Chescet al., 2009).
approved by the ethics committee of the Universidade The total coliform count at 30 °C, thermotolerant
Regional Integrada délto Uruguai e das Missdes- URI- coliform count at 45 °C, and yeasts and mold count in the

Erechim - registry by the number of N°:yoghurt were within the limits established by the
37328314.3.0000.5351, and a written consent was sigriedislation, indicating that the yogurt has been prepared
by all participants. under hygienic contlons.
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The Salmonella sp analysis is a qualitative assay thaCFU/g, 5 x 16 CFU/g and 0/25g, for coliform,
indicates the absence or presencgabfionella. The RDC  Saphylococcus aureus, andSalmonella sp, respectively
N° 12 (Brazil, 2001) standard requires the absence of tii#l frozen yogurt formulations developed in this study
microorganism. The yogurt prepared in this studjave values below those specified in the legislation, thus
conformed to the parameters established by the Braziliareeting the recommended microbiological requirements.

legislation. Lactic acid bacteria count declined by 2 logs when the
) sheeps milk yogurt was dehydrated to yogurt powder
Sheep milk yogurt powder from 10° CFU/g to 10CFU/g. Frozen yogurt also had’10

Table 2 presents the microbiological characterizatioBFU/g lactic acid bacteria, similar to that of sheep milk
of the yogurt powder made from sheep milk. The limitgogurt powderCorte (2008) found 2.2 x 4GFU/g to 1.2 x
established in the DRC N° 12 (Brazil, 2001) Bacillus  10° CFU/g lactic bacteria in frozen yogurt made from cow
cereus, coliforms at 45 ° C&aphylococcus aureus, and  milk yogurt supplemented with prebiotic (inulin), calcium
coagulase-positivalmonella sp. are 5 x 102 CFU/g, 10 caseinate and probiotics. Isikal., (2011) found a count
CFU/g, 102 CFU/g, and absent, respectivehe results of 8 x 1¢ CFU/g in cow milk yogurt fortified with inulin
for the yogurt powder as showriliable 2 are in accordance and isomalt. Thus, it can be seen that frozen yogurt prepared
with the limits established by the DRC. from sheep milk yoghurt powder manufactured by a
The lactic acid bacteria count in yogurt powde{lé  dehydration process, retained a count of 2>CRUfy. The
2) was 2 logs lowecompared to sheep milk yogurefdle  presence of viable lactic acid bacteria in fermented milk
1). This reduction may be associated with the lowroducts has a beneficial effect on the health of the
temperature used during the drying process (lyophilizatiabnsumers. Howevghe efects can be realized only when
at - 40 °C), which affects the survival of the bacteria.  the count per gram is maximuAecording to Penna (2002),
Sheep milk yogurt powder produced by théora probiotic product to have beneficial effect, the minimal
lyophilization method had 4.0 x 1GFU/g lactic bacteria, count of viable beneficial bacteria must be@BU/g. Thus,
which is in conformance with the minimum requirement ofhe frozen yogurt formulations developed in this work have
10 CFU/qg lactic acid bacteria as specified by INISSIMAFA  beneficial effects on consumer health.
(Brazil, 2007). Similar values were found by Krasaekoopt & )
Bhatia (2012), who obtained 5.6 ¥ TFUML of lactic acid | "Strumental Analysis of Texture
bacteria in cow milk yogurt powder produced by foam layer The texture analysis may be performed using

drying. appropriate equipment (instrumental) or sensorially
According to the ISO standard (1992), texture is the set of
Frozen Yogurt mechanical properties, geometand surface detectable

Table 3 shows the results for microbiological analysdsy mechanical and touch receptors and possibly by visual
of frozen yogurt formulations obtained by centralnd auditory receptors. The food texture is sometimes the
composite design 2Rith triplicate at central point. deciding factor for consumer acceptabijlityaddition to

The microbiological standards established by RD@&avor and aroma. Thus, evaluation of the product texture
N°12 (Brazil, 2001) for iced milk are a maximum of 5 % 10serves several purposes for the food induskryich

Table 1: Microbiological characterization of shesphilk yogurt

Analysis Sheep’s milk yogurt Legislation
Total Coliforms at 30 °C (CFU/qg) <1.0x10 102
Thermotolerant coliforms at 45 °C (CFU/qg) <1.0x10 10
Lactic Bacteria (CFU/g) 2.0x10 >10
Yeast and molds (CFU/qg) <1.0x10 2x102?
Salmonella sp.(Absence/25g) Absence Absence

Table 2: Microbiological characterization of shesphilk yogurt powder

Analysis Sheep’s milk yogurt powder
Bacilluscereus (CFU/Q) 3.7 x102
Thermotolerant coliforms at 45 °C (CFU/q) <1.0x10
Saphylococcus aureus coagulase positive (CFU/g) <1.0x10

Lactic bacteria (CFU/g) 4.0x10
Salmonellasp. (Absence/25g) Absence
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include the control of raw material and the manufacturinipr cohesiveness. Howevediormulations with higher
process, changing ingredients or equipment when requiredncentration of emulsifier/stabilizer scored higher for
quality control of finished product, development of nevconsistency and firmness (Formulation 1). Stabilizers are
products, and making changes to formulation (Alees macromolecular compounds that are hydrated thoroughly
al., 2009; Souzat al., 2010). The instrumental texture with water and form colloidal solutions. The formation of a
analysis includes the evaluation of consistefioyiness, three-dimensional network and hydrogen bonds prevents
adhesiveness, and cohesiveness. water mobility (Early2004), thus yielding higher values,
Table 4 shows the results of instrumental analysis @k in Formulation 1.
texture of the frozen yogurt formulations manufactured It was found that the lowest quantity of emulsifier/
according to central composite desigmah triplicate at ~ stabilizer and powder cream in the formulations resulted in
central point. Different formulations scored similar valuekigher stickiness (Formulation 3).

Table 3:22 matrix of the central composite desigmd the response of the microbiological analysis of the frozen yogurt

Independent Variables* DependentVariables
Formulations S aureus Thermotolerant Lactlc_ Salmonella sp
X, X, (CFUIg) coliforms at bacteria (Absence 25 g)
45 °C (CFU/qg) (CRUIg)
1 1 (1.00) -1 (2.75) 1x1C¢ 1x10 2x10 Absence
2 1 (1.00) 1(3.25) 1x1C¢ 1x10 2x10 Absence
3 -1(0.50) -1 (2.75) 1x1C¢ 1x10 2x10 Absence
4 -1(0.50) 1(3.25) 1x1C¢ 1x10 2x10 Absence
5 0 (0.75) 0 (3.00) 1x1C¢ 1x10 2x10 Absence
6 0 (0.75) 0 (3.00) 1x1C¢ 1x10 2x10 Absence
7 0 (0.75) 0 (3.00) 1x1C¢ 1x10 2x10 Absence

*Independent variables: XEmulsifier/Stabilizing (%); X Prepared powder to cream (%). Fixed variables: Sucrose (8%); Glucose powder
(3%); Natural yogurt flavor (1%).

Table 4: 2> matrix of the central composite design and the response of the instrumental analysis of texture from the frozen yogurt

) IndependeXariables* Dependektariables
Formulations
X, X, Firmness  Stickiness (g.s) Cohesiveness Consistency (g.s)

1 1(1.00) -1(2.75) 12622.18 -2480.23 0.147 104132.29
2 1 (1.00) 1(3.25) 5565.41 -2462.71 0.137 40875.83
3 -1 (0.50) -1(2.75) 3999.34 -2123.07 0.132 31113.38
4 -1 (0.50) 1(3.25) 5008.93 -2640.22 0.166 38016.09
5 0 (0.75) 0 (3.00) 4312.74 -2349.08 0.111 36388.74
6 0 (0.75) 0 (3.00) 4340.35 -2310.67 0.120 37412.57
7 0 (0.75) 0 (3.00) 4402.91 -2204.80 0.120 37502.81

*Independent variables: X Emulsifier/Stabilizing (%); X Prepared powder to cream (%). Fixed variables: Sucrose (8%); Glucose powder
(3%); Natural yogurt flavor (1%).

Table 5:22 matrix of the central composite design and the response of the global evaluation and purchase intention of frozen yogurt

. Independéeviariables * Response**
Formulations X, X, Global evaluation Purchase intention
1 1(1.00) -1 (2.75) 5.89 3.0¢
2 1(1.00) 1(3.25) 5.90 3.4@

3 -1 (0.50) -1 (2.75) 6.84 3.96
4 -1 (0.50) 1(3.25) 7.06 4.000
5 0 (0.75) 0 (3.00) 5.24 2.94
6 0 (0.75) 0 (3.00) 5.26 2.8%
7 0 (0.75) 0 (3.00) 5.32 2.92

*Independent variables: XEmulsifier/Stabilizing (%), X Prepared powder to cream (%);
**Means followed by the same lowercase letters on column no represents signifiargndié at 5% level (lkey's test).
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(Tunick, 2000). None of the independent variables studig€dh the other hand, another study on cow milk frozen yogurt

more by the composition, particularly the protein and sihe product.
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Frozen yogurt from sheep milk 611

surface, and often indicates stickiness (Alstes., 2009; ingredients would make the product more viscous, sticky
Souzaet al., 2010; Sanabria, 2012) of the product. Thand thicker Another component that canfaét the
increased adhesiveness is the result of the formation otauctural aspects of the product is fat. Excessive fat
more viscous gel (Gel Nagetral., 2002). The emulsifier/ content diects the rheological and melting propert#s.
stabilizer variables and the prepared powder cream hadinorease in the degree of fat clustering reduces the melting
significant effect at a significance level of 95% (Figure 2)ate and increases the viscosity (Thetral., 1998).
in the frozen yogurt formulations developed in this study

Cohesiveness refers to the forces involved in th@nsory analysis
internal connections in the product (Antueeal ., 2004). The sensory analysis of food is of critical importance
It was observed that the cohesiveness was not significarfity defining the sensory quality of food, assessing
altered in frozen yogurt, as shown in Figure 3. These resuttsnsumer acceptance of the developed product, and
demonstrate that the formulations have acceptabfeaintaining consumer loyalty in an increasingly
characteristics. competitive market @ixeira, 2009)Table 5 shows the?2

The independent variables studied had no significantatrix of the experimental design and the responses to the
effect on the consistency (Figure 4) of frozen yogurt at tt@serall evaluation and purchase intention for frozen yogurt.
95% confidence level. This shows that the quantity of In this overall assessment of the samples, the
emulsifier/stabilizer added and powder cream are suitalgalculated F was 17.60, higher than the tabulated F of
for such formulations. Excessive amounts of thes2 13, indicating significant difference between the

X1 Emulsifier/stabilizing |

X2 Prepared powder to cream

p=.05
Estimated effect (absolute value)
Figure 3: Pareto chart of the cohesiveness of frozen yogurt

-3.0516

e e i i

p=.05
Estimated effect (absolute value)
Figure 4: Pareto chart of the consistency of frozen yogurt
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samples at a significance level of 5%. For tasters, tffgasil (2001) Resolugdo RDC N° 12 de 2 de janeiro de 2001.
calculated F was 6.64 higher than the tabulated F of 1 40Aprova o regulamento técnico sobre os padrées microbiol6gicos

. L . para alimentos. DOU, 02/01/2001, Secéo 1, p.174.
also indicating significant difference between the samples | | . . o d
. e i 3 o
at a5|gn|f|cance level of 5%. Brasil (2005) Resolucao RDC N° 266 de 23 de setembro de 2005.

A . Aprova o regulamento técnico para fixacdo de identidade e
Formulations 3 and 4 scored moderately higher for glo- qualidade de gelados comestiveis e, preparados para gelados co-

bal acceptance, indicating significant difference over othermestiveis, pos para o preparo e bases para gelados comestiveis.

formulations at 95% confidence level, thus presenting good®CY: 23/09/2005, Secdo 1, p. 370.

acceptability These formulations were developed withBrasil (2007) Instrucdo Normativa N° 46 de 23 de outubro de
s " : 2007.Aprova o regulamentdécnico de Identidade e Qualidade

lower emulsifier/stabilizer content and did not leave an de Leites fermentados. DOU, 23/10/2007, Secdo 1, p.4.

aftertaste like the other formulations did, as reported by
_ . « . o
the panellsts. Brasil (2011) Instru¢do Normativa N° 62 de 29 de dezembro de

. 2011. Regulamento Técnico de Producdo, Identidade e Qualida-
In purchase intent, the calculated F for the samplesge do Leite tipoA, de Leite Cru Refrigerado, de Leite Pasteuri-

was 17.06, higher than the tabulated F of 2.13, indicatingzado e o Regulamento Técnico da Coleta de Leite Cru Refrige-
significant difference among the samples at a significance/240 € seu Transporte a Granel. DOU, 30/12/2011, Segdo 1,
level of 5%. For tasters, calculated F was 2.16, higher thar

the tabulated F of 1.41, also indicating significant differende€ScaAC, Castro HK, Silveira M & D'Angelis CEM (2009)
Atividade Antimicrobiana de Bactérias Lacticas Isoladas de

among the s.amples ata Slgnlflca:nce I.evel O.f 5%' ) Queijos de Baixa Umidade FrenteStaphylococcus aureus
Formulations 3 and 4 scored higher in buying intentions, ATCC6538 eListeria monocytogenes ATCC7644. HigieneAli-

with a significant difference over other formulations. Thus, mentar, 23:123-128.
these formulations (3 and 4) were the most acceptedrte FFD (2008) Desenvolvimento de Fro2ésgurt com pro-

receiving the highest scores compared to the tasters. Priedades funcionais. Dissertacdo de Mestrado. Universidade
Federal de Santa Maria, Santa Maria. 100p.

CONCLUSIONS Early R (2004)Tecnologia de los produtos lacteos. Zaragoza,
Acribia. 459p.

The results of microbiological quality and sensory
acceptance analyses demonstrate the feasibilit 'E)'PCOAMO’ GarmusTT, Bezerra JRMV& Cordova KR/ (2011)
P y 101ty Elaboracdo de iogurte com adigdo de farinha de gergelim.

producing frozen yogurt from sheep milk yogurt powder ambiéncia Guarapuava, 7:217-227.

Firmness, cohesiveness, adhesiveness, and ConSiSte@&yNagar GClowes GTudorica CM & KuriV (2002) Rheological
were similar for all the variables studied (emulsifier/stabilizer quality and stability of yog-ice cream with added inulin.
and the prepared powder to cream) without affecting (p >International Journal Dairfrechnology 55:89-93.

0.05) the formulation. In the global acceptance analySi§oncalvesAA & Eberle IR (2008) Frozen yogurt com bactérias
formulations 3 and 4 with lower concentrations of probidticas.Alimentos e Nutricdo, 19:291-297.

emulsifier/stabilizer scored the highest. Hartel RV (2001) Crystallization in Foods. GaithersguAspen
Publishers Inc. 325p.
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