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ARTICLE INFO  ABSTRACT 
 
 

Ice creams are globally accepted because of their palatability. However, the number of lactose 
intolerants is increasing. Therefore, the demand for products in this segment also increases. 
Guavira is a native fruit from Brazilian Cerrado rich in antioxidants and with potential for 
inclusion in various food products. Thus, the aim of this study was to elaborate guavira-frozen 
yogurt lactose-free, expanding products for individuals with lactose intolerance. The product was 
developed through a factorial design, centesimal composition, and microbiological and sensorial 
analysis. Data were expressed as g/100g. Thus, 69.25g for moisture, 0.71g fixed mineral residue, 
2.48g proteins, 4.27 lipids, 2.19 carbohydrates and 0.9g total dietary fibers. Microbiological 
analysis was positive and showed potential for the product to be inserted in the food market. In 
addition, the sensorial analysis reached more than 80% of acceptability. The results demonstrate 
the possibility of developing products with native-fruits associated lactose-free, benefiting the 
lactose intolerant subjects and expanding the dairy sector. 
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INTRODUCTION 
 

Tropical savannas are globally extensive biomes (STEVENS 
et al., 2016). The Africans have the largest extension with 
approximately 10 million km2 (ACANAKWO, SHEIL e MOE, 
2017). In Brazil, the Cerrado is among the richest savannahs in 
the world (MORZELLE et al., 2015). It covers about 22% of 
the national territory and its biodiversity is considered one of 
the largest in the world, encompassing about 12.000 species of 
native plants cataloged, mainly food plants. In this way, these 
foods are consumed by the local population and/or sold in 
urban centers, is animportant source of income from these 
natural resources (BRASIL, 2017).  Campomanesiasp. is a 
fruitful species of the BrazilianCerrado, popularly known as 
guavira, belonging to Myrtaceae family.  
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The guavira fruit presents succulence, acidity, light sweetness 
and citrus aroma, pleasant to smell (VALLILO et al., 2006). 
The centesimal composition presents 77,02% moisture, 
15,68% carbohydrates, 1,43% proteins, 1,32% lipids and 
4,14% of dietary fiber (MORZELLE et al., 2015).  Guavira is 
considered an important source of vitamin C, presenting about 
383.33mg/100g of ascorbic acid, with significant antioxidant 
activity (MORZELLE et al., 2015). Regarding the minerals, 
Lima et al. (2017) demonstrated that presence of calcium, iron, 
and zinc; indicate the capacity of maintaining the healthy 
immune system. Gradually, the population has become aware 
of the relationship between food and health. Thus, adherents to 
healthier diets are increasingly seeking lactose-free foods, due 
to some diseases that cause food restriction and also 
(ALMEIDA et al., 2016). Ice cream and similar are products 
with high acceptability, which is an important factor during the 
product elaboration, mainly in the industrial field, in which 
innovation and sensory quality important points to be taken 
into account (SALOMÃO, 2013).  
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The industry is growing and Brazilian population has increased 
46% ice cream consumption (ABIS, 2017). In addition, 
products such as yogurts, ice creams and similar are most 
consumed dairy products by North American society. 
However, about 75% of this population hasan insufficient 
dairy intake (AN e JIANG, 2017). The industry has some 
factors when choosing the feedstock, the yield is one. Thus, 
guavirapresents high yield, being on average 80% of the edible 
mass. This makes it a potent fruit for the development of 
products, including ice cream and derivatives (MORZELLE et 
al., 2015). The insertion of products based on Brazilian 
Cerrado fruits in the food sector allows the economic and 
sustainable development (MORZELLE et al., 2012).  Thus, the 
present study aimed to elaborate a type of lactose-free guavira 
ice cream. The study allows the valorization of the region 
fruits and extends the choice of products for lactose intolerant 
population, through products with good nutritional and 
sensorial characteristics. 
 

METHODS 
 
Obtaining the material and preparation of the ice cream 
 
The study was conducted at the Federal University of Mato 
Grosso do Sul (UFMS), at the Food Technology and Public 
Health Unit, Campo Grande, MS. The ingredients used were: 
guavira pulp, stabilizer, emulsifier, crystal sugar, semi-
skimmed bovine milk UHT, natural skimmed yogurt, heavy 
cream, bovine powdered milk, all dairy products are lactose-
free and were obtained in local commerce, with the exception 
of fruit pulp, acquired in the frozen form in the region of 
Jardim, Mato Grosso do Sul, Brazil. Different proportions of 
ice cream were developed by changing the concentrations of 
sugar and guavira pulp, according Table1. A factorial 
delineation was performed with three repetitions at the central 
point, coded in -1, 0 e 1,as the table 2 shows, aiming to 
investigate the effect of the independent variables (pulp and 
sugar) on the sensorial properties of ice cream (BOX; 
DRAPER, 1987). Therefore, five samples were formulated 
with different compositions. To weigh the ingredients, we used 
an analytical balance with an accuracy of 0.01 g. During 
processing the emulsifier was heated, but at a temperature of 
less than 60°C, so that homogenization followed and then the 
beating/freezing in semi-continuous ice cream maker, 
Finamac® Pro 4. 
 
To choose the best formulation, a sensory evaluation with 
affective test was performed with untrained tasters (n=28), 
adults, 18 to 50 years, who evaluated the 7 samples, with 
approximately 10 g of ice cream. The sensorial attributes 
evaluated were: color, aroma, flavor and texture from a 
hedonic scale of 9 points (1 = "extremely disagree" to 9 = 
"liked extremely"). The purchase intent was evaluated with 5-
point scales (1 = "certainly would not buy" at 5 = "would 
certainly buy"). Chemical, microbiological and sensory 
analyzes were performed based on the ice cream that reached 
the highest acceptability index. 
 
Chemical composition 
 
The whole sample was used in triplicate according to the 
analytical norms of the Adolfo Lutz Institute (INSTITUTO 
ADOLFO LUTZ, 2008).  Moisture analysis was obtained by 
oven drying at 105 °C until constant weight. The analysis of 
the fixed mineral residue was carried out by incineration in a 

muffle at 550 ° C. The total lipid content was determined by 
extraction with ethyl ether in Soxhlet. The protein value was 
obtained by the micro Kjedahl method. The Lane-Eynon 
method, based on copper reduction, was used to analyze 
carbohydrates. The total dietary fiber content was performed in 
accordance with Association of Official Agricultural Chemists 
(AOAC, 2005). 
 
Microbiological analysis 
 
Microbiological analyzes were performed according to all 
Brazilian government regulations (ANVISA). Tests were 
performed to detect Salmonella sp., enumeration of coagulase-
positive Staphylococcus and fecal coliforms. . 
 
Sensory Analysis 
 
For sensorial evaluation of the final formulation, we used 
affective test with non-trained tasters (n=100), adults, 18 to 50 
years, which evaluated a sample of 50g of ice cream. Items 
such as the overall appearance, color, aroma, taste and texture 
were evaluated according to a hedonistic 9-points scale (1 = 
extremely disliked to 9 = liked it extremely). The purchase 
intention was evaluated in a 5-point scale (1 = certainly would 
not buy to 5 = certainly buy).  The project was approved by the 
local research ethics committee (n. 51270215.3.0000.0021). 
All participants signed the informed consent form. The present 
study has a patent filed of the product and process of guavira 
ice cream lactose-free in the Agency of Development, 
Innovation and International Relations (AGINOVA) of UFMS, 
under process in the National Institute of Industrial Property 
(INPI), BR 10 2017 000942 4. 
 
Acceptability index  
 
For the calculation of the product acceptability index (AI), the 
equation AI (%) = A x 100/B was used, where A = means core 
obtained for the product and B = maximum score given to the 
product. The IA with good repercussion must be equal to or 
above 70% (DUTCOSKY, 2013). 
 
Overrun rate 
 
The determination of overrun was determined based on the 
initial weight of the syrup and after freezing with ice cream 
weight. Using the following equation (HART and FISHER, 
1971). 
 

 
 

RESULTS AND DISCUSSION 
 

The applied processing technique (Figure 1) allowed the 
obtaining of an ice cream with sensorial characteristics within 
the required standard in Brazil (BRASIL, 2000).Although low, 
the overrun rate is similar to other studies(GONÇALVES and 
EBERLE, 2008). The lactose exemption was not able to affect 
the overrun rate (SKRYPLONEK et al., 2016) because fat 
content presented in the ice cream, which reducer values can 
determine the air incorporation (ARRUDA, OLIVEIRA and 
OLIVEIRA, 2015). The formulations initially evaluated 
showed better acceptability. They were the chosen for 
subsequent analyses.  The components in g and % can be seen 
in table 3.  
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The items used do not allow classifying the ice cream as 
“frozen yogurt” because it did not reach the minimum of 70% 
of yogurt in 100g (BRASIL, 2000). Therefore, it is classified 
as “type-frozen yogurt” due to the presence of a 14.1% of 
yogurt. Table 4 shows the centesimal composition. The 
moisture value is similar to that obtained by Morzelle et al. 
(2012) which analyzed four ice cream types composed of 
Cerrado fruits, varying between 65 to 67% The main factor for 
this result is the Guavira composition because the pulp 
presents high moisture content (ALVES et al., 2013). 

 
Table 2. Factorial delineation of formulations  

of guavira ice cream 

 
Formulations Encodedvariables 

  
X1 X2 

1 
 

1 1 
2 

 
1  - 1 

3 
 

 - 1 1 
4 

 
-1 - 1 

5 
 

0 0 
6 

 
0 0 

7 
 

0 0 

X1 - Guavira pulp; X2 - Sugar 
Source: Adapted fromOliveira, 2015. 
 

 

Figure 1. Ice cream production flowchart 
 
In relation to lipids and proteins, Guavirapresents low values, a 
characteristic common to the Myrtaceae Family, which 
presents numerous species, among them, Araçá (Psidiumssp.), 
Jabuticabaanã (Pliniassp.) and Cagaita (Eugeniassp.) 

 
 
 
 
 
 
 
 
 
 
 
 
(VASCONCELOS et al., 2017) The existence of dairy 
products in ice cream composition increases the fat and protein 
levels and enter in the standard imposed by Brazilian 
legislation, which indicates that 2.5% in 100g as a minimum 
(BRASIL, 2000). Among the main characteristics of these 
products are the high levels of lipids and low fiber contents, 
which aid in adiposity increases (PAZIANOTTI et al., 
2010).An and Jiang (2017) found that more than 34.3% of ice 
cream consumers were obese when compared with24.3% of 
yogurt and 26.4% frozen yogurt consumers.  
 

Table 3. Ingredients composition 

 
Ingredients Amount (g) Amount (%) 

Sugar 448 g 13 % 
Guavira pulp 900 g 26 % 
Stabilizer 20 g 0.58 % 
Emulsifier 30 g 0.86 % 
Powdered milk 100 g 2.88 % 
Bovine semi-skimmed milk UHT 1 L 28.86 % 
Heavy cream 478 g 13.80 % 
Natural yogurt 489 g 14.11 % 

 
Table 4. Chemical composition of Guavira ice cream 

(g/100g) 

 
Components Results* 

Moisture 69.25± 0.01 
Mineral residue 0.71± 0.02 
Proteins 2.48± 0.01 
Lipids 4.27± 0.03 
Total carbohydrates 21.9± 0.04 
Total fiber 0.9 ± 0.01 

                            *Values are expressed as the mean±SD. 
 

Table 5. Microbiological analysis of Guavira ice cream 
 

Microorganism Result 

Coliformesa 45° < 3 NMP/g 
Salmonellasp. Negative/25g 
Estafilococcu scoagulase positive/g <1,0x10 UFC/g 

 

Table 6. Mean and acceptability indexof guavira ice cream 
 

Attribute Evaluation average Acceptability index 

Overall assessment 7.9 87.77% 
Appearance 8.5 94.44% 
Aroma 8 88.88% 
Flavor 7.8 86.66% 
Texture 8.6 95.55% 
Color 8.2 91.11% 
Buy intention 4.19 - 

 
Dairy is the main source of fat in ice cream, but fruit pulp 
contributes significantly to the formation of total values. Its 
possible to find concentrations above 50% of monounsaturated 
and polyunsaturated fatty acids, being omega-6 and omega-9 
in greater quantity in guavira pulp (NOZAKI et al., 2012), 

Table 1. Guavira ice cream formulation 

 
Ingredients F1 F2 F3 F4 F5 F6 F7 

Crystal sugar 248 g 388 g 388 g 448 g 448 g 448 g 518 g 
Guavira pulp 600 g 600 g 765 g 900 g 900 g 900 g 980 g 
Stabilizer 20 g 20 g 20 g 20 g 20 g 20 g 20 g 
Emulsifier 30 g 30 g 30 g 30 g 30 g 30 g 30 g 
Bovine powdered milk 100 g 100 g 100 g 100 g 100 g 100 g 100 g 
Semi-skimmed bovine milk UHT 1 L 1 L 1 L 1 L 1 L 1 L 1 L 
Heavy cream 478 g 478 g 478 g 478 g 478 g 478 g 478 g 
Natural skimmed yogurt 489 g 489 g 489 g 489 g 489 g 489 g 489 g 

F1: Formulation 1; F2: Formulation 2; F3: Formulation 3; F4: Formulation 4; F5: Formulation 5; F6: Formulation; F7: Formulation 7.  

 

18937                                       International Journal of Development Research, Vol. 08, Issue, 02, pp.18935-18939, February, 2018 

 



which contributes to the nutritional quality of the proposed ice 
cream.A low total fat value was verified, which can help to 
reduce empty calories intake while improving the nutrient 
intake profile (AN e JIANG, 2017). According to Wang et al. 
(2013), the regular yogurt consumption was associated with a 
better diet quality, with higher nutrient intakes and metabolic 
profile in adult Americans. Currently, about 65-70% of the 
adults have lactational intolerance after childhood, which 
results in an insufficient intake of milk and derivatives 
(BAYLESS, BROWN e PAIGE, 2017). The US population 
has lower yogurt consumption when compared to Europeans. 
Thus, the use of yogurt in products with greater acceptability, 
such as ice cream, may facilitate the improvement of the 
calcium and vitamin D profile(WANG et al., 2013). The dairy 
industry has become one of the largest segments of the food 
industry. On the other hand, people are increasingly intolerant 
to lactose. The spread of the importance of milk and other 
dairy products as a source of essential nutrients is common 
among health professional and public opinion leaders. Thus, 
it’simportant to develop products for the public with lactose 
restriction (SILANIKOV, LEITNER and MERIN, 2015).  
 
The microbiological analysis demonstrated that the Guavira 
ice cream is approved for human consumption and are within 
recommendations of Brazilian government (BRASIL, 2001). 
Table 6 shows the acceptability values of each attribute 
evaluated in the sensory analysis. The results indicate an 
excellent acceptability (> 80% of all scores). The texture was 
the best-evaluated item (95.5%), which indicates that the 
absence of lactose and lack of dairy fats did not interfere in 
overrun rate or even ice cream consistency. According to 
Skryplonek et al. (2016), the lactose break in monosaccharides 
reduces the yogurt freezing point, which consequently 
improves the texture and viscosity, avoiding the 
recrystallization of the ice. Additionally, in the present study, 
the intent to buy was also satisfactory. 
 
Conclusion 
 
The guaviraice cream type-frozen yogurt achieved excellent 
results such as high acceptability and nutritional quality. 
Especially because, a low total fat content and a good dietary 
fiber ratio, differing from other marketed products. 
Furthermore, the guavira yogurt is lactose-free, an essential 
factor in the lactic intolerant diet, which does not reach the 
daily requirement of calcium in the diet. Therefore, the 
stimulation of development of new products based on 
Brazilian Cerradofruits should be strengthened. Thus, other 
studies in this area should be carried out in order to add more 
knowledge about Brazilian regional fruits. 
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