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Acceptability of a cereal bar source of protein and 
vitamin B12 by ovo-lacto-vegetarian individuals

Aceitabilidade de barra de cereal fonte de proteína e vitamina B12 por ovo-lacto-vegetarianos

Abstract
Objectives: Considering that unbalanced vegetarian diet may 
trigger important nutritional deficiencies, such as of vitamin 
B12 and protein, the objective of this study was to formulate a 
cereal bar source of vitamin B12 and protein, and to verify its 
acceptability by ovo-lacto-vegetarian individuals of a religious 
institution. Methodology: The cereal bars were elaborated with 
fortified cereal, whey protein, cashew nuts, corn glucose and 
water. The proportion of the ingredients was established in 
order to characterize the cereal bars as food source of protein 
and vitamin B12. The sensory analysis was performed for the 
requirements of taste, aroma, color and texture, using a structured 
9-point hedonic scale. Results: The formulated cereal bar has met 
the requirements of the legislation regarding  protein and vitamin 
B12. The bar obtained 90% or greater acceptance in all studied 
variables. However, the texture factor presented less acceptance 
when compared to other attributes. Individuals categorized 
in elementary education and the female gender presented 
greater overall acceptance of the preparation. Discussion: When 
unbalanced, vegetarian diet may trigger nutritional deficiencies 
and, on some occasions, the intake of supplements and fortified 
foods is necessary. Studies have shown that texture is a limiting 
factor in the preparation of cereal bars, which are well accepted 
especially by the female audience, and can be considered as a 
snack option. Conclusion: The cereal bar was well accepted by the 
ovo-lacto-vegetarian public in all variables studied. Thus, it can 
be adopted as a healthy quick snack.
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Resumo
Objetivos: Considerando que a dieta vegetariana, quando 
não balanceada, pode desencadear carências nutricionais 
importantes, entre elas de vitamina B12 e proteína, objetivou-
se formular barra de cereal fonte de vitamina B12 e proteína 
e verificar a aceitabilidade por ovo-lacto-vegetarianos de uma 
instituição religiosa. Metodologia: As barras de cereal foram 
elaboradas com cereal fortificado, whey protein, castanha de 
caju, glucose de milho e água. A proporção de ingredientes foi 
estabelecida de modo a caracterizá-las como alimento fonte de 
proteína e vitamina B12. A análise sensorial foi realizada para os 
requisitos sabor, aroma, cor e textura, por meio de escala hedônica 
estruturada verbal de 9 pontos. Resultados: A barra de cereal 
formulada atingiu as exigências da legislação, para proteína e 
vitamina B12. A barra obteve aceitação próxima ou superior a 90% 
em todas as variáveis estudadas, mas o fator textura apresentou 
menor aceitação quando comparado aos demais atributos. 
Os indivíduos categorizados em ensino fundamental e o sexo 
feminino demonstraram maior aceitação global da preparação. 
Discussão: A dieta vegetariana, quando não balanceada, pode 
desencadear carências nutricionais, e em algumas ocasiões a 
ingestão de suplementos e alimentos fortificados é necessária. 
Estudos demonstram que a textura é fator limitante na elaboração 
de barras de cereal, que são bem aceitas, em especial pelo público 
feminino, e podem ser utilizadas casualmente como opção de 
lanche. Conclusão: A barra de cereal teve boa aceitação pelo 
público ovo-lacto-vegetariano em todas as variáveis estudadas; 
assim, pode vir a ser adotada como opção de lanche rápido.

Palavras-chave: Dieta Vegetariana. Deficiência de Proteína. 
Vitamina B12. Alimentos. Lanches.

Introduction

Vegetarianism is defined as the consumption of a diet composed predominantly of food 
of vegetable origin. Vegetarians are divided into different classifications which exclude total 
consumption of meat. However, ovo-lacto-vegetarians consume products of animal origin, such 
as eggs, milk and dairy products.1

A vegetarian diet can be followed for several reasons, which may include ecological, economic, 
religious, ethical and health considerations. However, an unbalanced vegetarian diet, i.e., that does 
not include a variety of plant foods, may result in changes that negatively affect the organic functions. 
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These changes could include hyperhomocysteinemia, protein deficiency, anemia, decreased muscle 
creatinine content and menstrual disturbance in women who increase physical activity. Some of 
these changes may decrease the ability to perform activities that require physical effort.2

The deficiency of protein causes several disorders to the organism, and the damages can be 
even more serious if they occur in the early stages of life, such as: reduced ability to perform 
work, increased vulnerability to infections, reduced cognitive capacity, reduction in metabolic 
biotransformation capacity, impaired transport of vitamins and minerals, intestinal malabsorption 
of nutrients, among others.3

Diets that restrict the consumption of foods of animal origin may still interfere with the adequate 
intake of cyanocobalamin (vitamin B12).4 The lack of this vitamin can lead to hematological 
disorders, such as the reduction of hemoglobin due to poor formation in the bone marrow 
(megaloblastic anemia); and neurological disorders, with progressive damage to the nervous system, 
leading to memory deficits, cognitive dysfunctions, and dementia. In addition to cardiovascular 
disorders, being a risk factor for triggering atherosclerosis.5,6

The 2014 New Dietary Guidelines for the Brazilian Population addresses a new vision of healthy 
eating by classifying foods into in natura and minimally processed, oils, fats, salt and sugar, 
processed foods and ultraprocessed foods. According to this material, for a balanced diet, it is 
recommended that in natura and minimally processed foods should be the basis of the diet. The 
consumption of processed foods should be limited; the consumption of ultraprocessed foods should 
be avoided; and oils, fats, salt and sugar should be used in small quantities when seasoning and 
cooking food, creating culinary preparations that can meet the needs of the group in question.7

In this way, when developing a food, one must consider the context in which the person is 
inserted. In the case of the globalized world in which we live, practicality and cost must also be 
considered.8,9

In their study, Lobato et al.9 developed a cereal bar rich in soy protein and isoflavone, which 
contributed to the decrease of dyslipidemia in patients of a cardiology clinic in Londrina-PR, Brazil. 
The authors concluded that the development of cereal bar with functional properties provides benefits 
to the health of the consumer, besides being easily adhered to by the individuals due to its practicality 
and cost. It is worth noting that cereal bars are a practical product, easy to store and transport, 
which should be consumed moderately and associated with a healthy lifestyle and eating habits.

The demand for nutritious and safe food has grown in the world, and eating balanced foods 
is the proper way to avoid or even correct health problems. Cereal bars meet these requirements 
and have been increasingly consumed by the population.10 According to Lobato et al.,9 cereal bars 
are easy to be made, depending on the ingredients used, and can be sold at a low price. Moreover, 
because they are practical products, cereal bars can be conveniently consumed as snacks.
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No studies were found that developed cereal bars aimed at the needs of the vegetarian public. 
Therefore, the present study aimed to prepare and evaluate the acceptance of a new snack 
alternative for casual consumption through the development of a cereal bar source of vitamin B12 
and protein for ovo-lacto-vegetarian individuals of a Seventh-day Adventist religious institution.

Materials and Methods

This is a descriptive cross-sectional study from a health promotion perspective. It was carried 
out between January 2015 and December 2016, focusing on the elaboration of a cereal bar source 
of protein and vitamin B12 directed at the ovo-lacto-vegetarian public of a religious institution.

Development of cereal bar source of vitamin B12 and protein

All ingredients used in the formulation were purchased at stores in the city of São Paulo, Brazil. 
They are: morning cereal (Original Power Corn Flakes - Kellogg’s®), cashew nut, corn glucose, 
whey protein (Pro Whey Protein - Probiótica®) and water. The formulation was named “protein12”.

The proportion of the ingredients was defined in order to reach the values recommended by 
the RDC No. 54/2012,11 which states that “source” foods must contain at least 6g of protein and 
at least 15% of the RDA (Recommended Dietary Allowances)12 of vitamin.

It was used the Brazilian Food Composition Table (TACO)13 and the values contained in the 
packaging of the morning cereal (Original Power Corn Flakes - Kellogg’s®) and whey protein 
(Pro Whey Protein - Probiótica®) for the determination of the energy supply and other nutrients 
present in the cereal bar, and for the formulation of the Compulsory Nutrition Information.14 
The amount of the ingredients was also stipulated to comply with the RDC No. 359/2003,15 which 
recommends that cereal bars must have 30g.

Thus, for the production of each cereal bar, the following ingredients and their amounts were 
used: 15g of morning cereal, 5g of cashew nuts, 20g of corn glucose, 10g of whey protein (Pro 
Whey Protein - Probiótica®) and 3 ml of water.

Cereal bars production

The preparation of the sample took place in the Nutrition Laboratory of the Paulista University, 
considering the good manufacturing practices during preparation, storage and transportation.16

Firstly, in a glass cup with the aid of a metal spoon, 20g of corn glucose, 10g of whey protein 
and 3 ml of filtered water were homogenized forming a binding agent, which was reserved for 
further use. The dried ingredients were broken into smaller pieces, weighed in a digital scale 
and put in a bowl. Thereafter, the binding agent was slowly mixed to the dry ingredients (15 g of 
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morning cereal and 5 g of cashew nuts) until a paste was formed. When ready, the mixture was 
molded into 30g bars, packed in non-stick aluminum form and baked for 25 minutes at 180°C. 
Finally, the cereal bars were cooled, packed in PVC films and stored in a refrigerator for sensory 
analysis on the day after production.

The present study was approved by the Ethics Committee of the Paulista University, registered 
under the CAAE 1.322.413.

Research Participants

The study population consisted of 36 adult individuals, aged between 19 and 59 years, of both 
genders, ovo-lacto-vegetarians of a Seventh-day Adventist religious institution, located in the East 
Zone of the city of São Paulo, Brazil. This institution was chosen because of the ease of obtaining 
the adequate number of ovo-lacto-vegetarian individuals for the research at the same site.

The invitation to participate in the study was made through telephone contact. At the time 
of this contact, the researcher presented himself, explained the objectives of the research and 
clarified its risks and benefits, as well as possible doubts.

After the acceptance, a visit to the institution was scheduled, respecting the time and day 
most appropriate for the person in charge of the institution - elder / pastor. On that occasion, a 
research intent letter was signed by the person. Emphasis was given to the freedom of refusal to 
participate, or withdrawal of consent, at any stage of the research, and assurance of anonymity 
in the information provided.

Adults aged 19 to 59 years were considered for the survey, attending the Seventh-day Adventist 
religious institution.

For the sensory analysis, vegetarians of the vegan type, and semi- to strict vegetarians were 
excluded from the study.

The ovo-lacto-vegetarian individuals of this church were invited by the elder to participate in 
the research. When the invitation was accepted, a free and informed consent form was read and 
signed at the time of the sensory analysis.

Evaluation of the acceptability of the cereal bar

Sensory analysis occurred in an environment in the religious institution itself, a space that had 
natural and artificial lighting, with little interference on the brightness. The walls of the place 
were light colored; there was no noise or bustling places around, being free of odors that could 
interfere with the analysis.
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In order not to interfere with acceptance, there was no contact of the participants with the 
sample before the test.

Samples of 30g were served in a white disposable dish covered by stainless steel cloche, being 
discovered at the moment of the analysis, which occurred individually, that is, the testers had no 
contact with each other.

Protein12 was evaluated by the participants regarding these attributes: texture, aroma / odor, 
color and taste, through the use of the affective test of acceptability. Acceptance assessment was 
performed using a verbal structured 9-point hedonic scale,17 ranging from 1 = extremely disliked 
to 9 = extremely liked.

Data processing

For the analysis of the results, the nature and variability of the studied variables were considered. 
The study variables were presented according to the absolute and relative frequencies.

To facilitate the comparison between the acceptability of the cereal bar and schooling, gender 
and schooling categories and acceptance of the cereal bar characteristics were grouped. The 
schooling was arranged in: complete and incomplete elementary school, grouped in elementary 
school; complete high school, incomplete technical and higher education, grouped in complete 
high school; and complete higher education and graduate education, grouped in higher education.

The acceptance criteria were grouped into “I liked” and “I disliked”; with “I liked” covering 
the following items: 6 - I liked it slightly, 7 - I liked it moderately, 8 - I liked it very much, 9 - I 
extremely liked it; yet, the “I disliked” covered: 1 - I extremely disliked it, 2 - I disliked it very 
much, 3 - I disliked it moderately, 4 - I disliked it slightly.

Results

Sensory analysis was performed by 36 ovo-lacto-vegetarian individuals, of which 52.8% were 
male (n = 19) and 47.2% female (n = 17). The mean age was 38.8 years (18-59 years).

In Table 1, the energy and nutrient composition of the developed cereal bar is described, where 
it is observed that the amount of nutrients present in the cereal bar allows to characterize it as a 
source of vitamin B12 and protein.

Table 2 presents the percentage of the educational level of the research participants. The 
majority of the sample corresponds to the categories of complete higher education (30.6%) and 
complete high school (27.8%); only one participant did not specify his/her schooling (2.8%).
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Table 1. Nutritional information of the cereal bar source of vitamin B12 and protein, São 
Paulo, 2016.

Nutritional Information 30g (1 unit)

Amount per serving VD%*

Energetic Value 146Kcal/ 757 KJ 8%

Carbohydrate 34,7g 7%

Protein 6,3g 1%

Total Fat 2,44g 1%

Saturated fat 0,28g -

Trans Fat - -

Food Fiber - -

Sodium 90,3mg 4%

Vitamin B12 0,4 ug 17%
(*) % Daily values based on a 2,000 kcal or 8,400 KJ diet. Daily values may be higher or lower depending on 
energy needs.

Table 2. Percentage evaluation of the schooling level of ovo-lacto vegetarian individuals 
participating in the sensory analysis. São Paulo, 2016.

Education / Gender Female n=17 
(%)

Male n=19
(%)

Total n=36
(%)

Incomplete Elementary School 0 5.3 2.8

Complete Elementary School 5.88 10.5 8.3

Incomplete High School 0 0 0

Complete High School 17.6 36.8 27.8

Technical education 0 10.5 5.6

Incomplete Higher Education 23.5 15.8 19.4

Complete Higher Education 47 15.8 30.6

Graduate Studies 5.88 0 2.8
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Figure 1 shows the percentage of good acceptability in relation to all requirements of the 
cereal bar by ovo-lacto-vegetarians, according to their level of schooling. Individuals categorized 
as “elementary school” showed greater acceptance of the cereal bar, since 100% of them liked 
some of the characteristics of the product. The “high school” category showed less acceptance of 
the cereal bar in relation to the taste, aroma and texture. While the “higher education” category 
presented good general acceptance of the cereal bar.

Table 3 presents the percentage of acceptability of the taste, aroma, color and texture of the 
protein12 cereal bar by ovo-lacto-vegetarians.It is observed that 97.3% of the ovo-lacto-vegetarian 
individuals demonstrated to like the taste of the cereal bar. Female gender presented greater 
acceptance, where 41.1% said they extremely liked the taste of the cereal bar. Regarding the male 
gender, 63.1% reported they liked very much the taste of the cereal bar.

Regarding the acceptability of the aroma, 94.5% of the individuals reported they liked it in 
some way. The female gender also showed greater acceptability of this factor, where 58.8% said 
they liked very much the aroma and 17.6% said they extremely liked it. Yet, regarding the male 
gender, 47.4% reported they liked very much the aroma and 21.1% said they extremely liked it.

Figure 1. Percentage evaluation of good acceptability regarding the taste, aroma, color and 
texture of the cereal bar, according to schooling level, by ovo-lacto-vegetarian individuals. 
São Paulo, 2016.
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Regarding the color of the cereal bar, it presented good acceptance since none of the individuals 
disliked this requirement. Women demonstrated greater acceptance of this factor: 35.3 % liked 
it very much and 35.3% extremely liked it; while 31.6% said they liked it very much and 31.6% 
said they extremely liked it.

The cereal bar was also well accepted for texture, since 91.7% of the individuals liked this 
factor in some way. However, the male gender showed greater acceptance of it: 68.4% said they 
liked the cereal bar texture very much or extremely, while 64.8% of the female said they liked it 
very much or extremely.

Table 3. Percentage evaluation of acceptability regarding the taste, aroma, color and texture 
of the cereal bar by ovo-lacto-vegetarian individuals. São Paulo, 2016.

Criteria Evaluation Female Male Total
(n=17) (n=19) (n=36)

(%) (%) (%)

Taste

1 - Extremely disliked it 0 0 0

2 - I disliked it very much 0 0 0

3 - I disliked it moderately 0 5.3 2.8

4 - I disliked it slightly 0 0 0

5 - Indifferent 0 0 0

6 - I liked it slightly 5.9 0 2.8

7 - I liked it moderately 11.8 10.5 11.1

8 - I liked it very much 41.2 63.1 52.8

9 - I extremely liked it 41.2 21.1 30.6

1 - Extremely disliked it 0 0 0

2 - I disliked it very much 0 0 0

3 - I disliked it moderately 0 5.3 2.8

4 - I disliked it slightly 0 0 0

Aroma 5 - Indifferent 0 5.3 2.8

6 - I liked it slightly 0 10.6 5.6

to be continued
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Criteria Evaluation Female Male Total
(n=17) (n=19) (n=36)

(%) (%) (%)

7 - I liked it moderately 23.5 10.6 16.7

8 - I liked it very much 58.8 47.4 52.8

9 - I extremely liked it 17.6 21.1 19.4

Color

1 - Extremely disliked it 0 0 0

2 - I disliked it very much 0 0 0

3 - I disliked it moderately 0 0 0

4 - I disliked it slightly 0 0 0

5 - Indifferent 0 0 0

6 - I liked it slightly 11.8 5.3 8.3

7 - I liked it moderately 17.6 31.6 25

8 - I liked it very much 35.3 31.6 33.3

9 - I extremely liked it 35.3 31.6 33.3

Texture

1 - Extremely disliked it 0 0 0

2 - I disliked it very much 0 0 0

3 - I disliked it moderately 5.9 0 1

4 - I disliked it slightly 11.8 0 5.6

5 - Indifferent 0 0 0

6 - I liked it slightly 5.9 15.8 11.1

7 - I liked it moderately 11.8 15.8 13.9

8 - I liked it very much 23.6 31.6 27.8

9 - I extremely liked it 41.2 36.8 38.9
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Discussion

Proteins perform several functions indispensable to the organism, such as structural, 
regulatory, as well as function of defense and transport through the biological fluids. They are 
organic compounds essential to the body, formed by the combination of about 20 amino acids in 
various proportions. Of these amino acids, eight are not synthesized by the body. Thus, it is of 
great importance to reach the nutritional recommendations for this nutrient through a balanced 
and diversified diet.18

It is known that the human body produces some amino acids, but the health professionals’ 
concern about the vegetarian diet refers to the adequate intake of the amino acids not synthesized 
by the body.1,19

However, no research was found revealing that vegetarian individuals normally have inadequate 
protein intake.

On the other hand, diets that restrict the consumption of animal origin food may interfere with 
the adequate intake of vitamin B12, which is a water soluble vitamin synthesized by microorganisms, 
predominantly present in animal origin food.20 Vitamin B12 is essential for the functioning of 
virtually all cells, the main ones being: intestinal cells, nerve cells and the bone marrow. This 
vitamin is still helpful in the process of blood cell maturation and myelin sheath formation.21

An experimental study with rats indicated that diet with vitamin B12 deficiency may favor 
a decrease in the levels of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) in the 
liver and plasma of these animals.22 Cyanocobalamin deficiency is a health problem for the 
vegetarian individuals, especially for vegan ones, if there is no regular supplementation or habitual 
consumption of fortified foods.23

Although some foods, such as soy products, seaweed and fermented vegetables, are indicated 
as sources of vitamin B12, this claim is in fact inadequate since the cobalamin in the constitution 
of these foods is an inactive analogue of vitamin B12. Therefore, they are not considered safe and 
sufficient to meet the needs and avoid nutritional deficiencies.19,1

According to the American Academy of Nutrition and Dietetics (ADA), vegetarian diets require 
reliable sources of vitamin B12, such as fortified foods or supplements.24 The protein12 is a fortified 
formulation with vitamin B12 and protein.

Since the inadequate consumption of these nutrients can trigger important nutritional 
deficiencies, this formulation could easily serve as a fast and healthy snack option, especially for 
ovo-lacto-vegetarians, since this public presented good acceptance of the cereal bar, which evidences 
the relevance of creating healthy options like this one.
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The formulation of the cereal bar source of vitamin B12 and protein had good acceptance 
in most of the analyzed attributes, except for the texture, which presented less acceptance 
when compared to the other attributes. The same result was obtained by Colussi et al.25 in their 
formulation (oat and golden linseed cereal bar): in one of their tests, the texture was an impacting 
factor in the acceptability of the cereal bar.

A cereal bar with organic acerola fiber26 showed 32.5% acceptability for its taste. The results 
obtained in the present formulation were higher: 97.3% of the tasters liked the taste of the 
formulation in some way. The acerola-based formulation also showed less acceptance in the 
“texture” requirement, where 40% of the tasters reported not approving it, whereas in the current 
formulation only 8.4% of the individuals disliked this factor.

The cereal bar based on babassu almond flour developed by Arévalo-Pinedo et al.27 had good 
acceptance by the testers. The most approved requirement was its color, followed by taste, aroma 
and texture. In the current study, the approval results were similar, with the color being the highest 
approval item, followed by taste, aroma and texture as the lowest approval item.

In a study on the acceptability of cereal bars with bark and guava seed,28 the formulation 
presented low taste acceptance. It was not observed in the present study. In contrast, the “texture” 
requirement was well accepted in the guava formulation, which was not the case with protein12, 
since this was the lowest acceptance item.

The acceptance test performed with a cereal bar flavored with umbu pulp29 presented low 
acceptance in relation to texture, and good acceptance in relation to other attributes, as well as 
the current study.

Pereira et al.30 created a cereal bar with residue of soybean extract and dehydrated vegetables, 
which presented good acceptance, except for the formulation made with beet, whose coloration was 
a limiting factor in the acceptability of the bar. Color was not a limiting factor in the acceptance 
of protein12.

The iron-fortified cereal bar formulated by Sampaio et al.31 also presented good acceptance 
in most of the evaluated items, despite the limitation regarding the acceptance of the texture, as 
well as the current formulation.

A quinoa cereal bar32 had global acceptance of 95%, but also presented limitation in the 
acceptability of its texture. And a cereal bar with the addition of cassava bagasse33 presented less 
acceptance as more bagasse was added, since this factor interfered in the texture of the preparation, 
which reaffirms the importance of texture in the acceptance of the products.
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The acceptability of a cereal bar with plum meal34 was lower than that of the current formulation, 
since the mean acceptance was focused on “indifferent” and “slightly liked it” whereas, in the 
current study, none of the testers showed indifference on aspects of the cereal bar.

It is clear that the greatest limitation of the current formulation and prior formulations 
compared to industrialized ones is the texture of the cereal bars, since the use of stabilizers and 
additives occurs predominantly in industry sector and the consumer is already accustomed with 
the texture of industrialized bars.

According to Teixeira et al.,35 for a product to be considered as acceptable in relation to its 
sensory properties, an acceptability index of at least 70% is required. Through the results, it 
can be observed that the formulation presented acceptance index higher than 90% for all the 
requirements, being characterized as well accepted by most testers.

In a study carried out by Degáspari et al.,36 whose objective was to evaluate the nutritional 
profile of cereal bar consumers, there was greater tendency of consumption of cereal bars by the 
group of women. This fact may occur due to the female preference for sweet taste, mainly due to 
hormonal factors. The data corroborate the current study, since it is possible to notice a variation in 
the acceptance of protein12 among the genders, as women presented greater acceptance regarding 
taste and aroma, whereas men presented acceptance regarding the texture. Both evaluated the 
color positively.

The study carried out by Degáspari et al.36 also evidenced the greater consumption of cereal 
bars by high income population. It is known that income has close relationship with the level of 
schooling. In the present study, it was noticed that the individuals categorized in “elementary 
school” presented greater acceptance of the cereal bar.

There are few formulations fortified with vitamin B12, which limits the comparison of the 
current formulation in relation to this factor. In addition, since this is an estimated amount of 
protein and vitamin B12, it is difficult to compare it with previous studies that considered centesimal 
analysis to verify the nutritional contribution of the preparation.

Conclusion

The cereal bar source of vitamin B12 and protein was well accepted by the ovo-lacto-vegetarian 
public in all variables studied. In this way, it can be adopted as a fast snack option, since vegetarian 
diet, when unbalanced, can lead to nutritional deficiencies. Thus, vitamin-enriched foods may 
prove to be good choices for this public.



Demetra; 2018;  13(4); 875-890888

Demetra: fooD, nutrition & health

Contributors

Santos VFN and Costa T participated in all steps of the study, from designing to reviewing the 
final version of the article.

Conflict of interests: The authors declare no conflict of interest.

References
1. Pedro N. Dieta vegetariana: factos e contradições. Rev. Soc Port. Med. 2010; 17(3):173-178.

2. Pilis W, Stec K, Zych M, Pilis A. Health benefits and risk associated with adopting a Vegetarian diet. 
Rocz Panstw Zkl Hig. 2013; 65(1):9-14.

3. Ferreira HS. Desnutrição: magnitude, significado social e possibilidade de prevenção. Maceió: Edufal; 
2000. 218 p.

4. Candido CC, Gomes CET, Santos EC, Gomes GMO, Canotilho ACC, Marques KG. Estudo dos 
nutrientes e adequação da alimentação ao diagnóstico. In: Gomes GMO, Marques KG. Nutrição: 
guia prático.3ª ed. São Paulo: Iátria; 2010. p. 15-53.

5. Paniz C, Grotto D, Schmitt GC, Valentini J, Schott KL, Pomblum VJ, et al. Fisiopatologia da 
deficiência de vitamina B12 e seu diagnóstico laboratorial. J Bras Patol Med Lab. 2005; 41(5):323-334.

6. Carmel R, Green R, Rosenblatt DS, Watkins D. Update on cobalamin, folate, and homocysteine. 
Hematology Am Soc Hematol Educ Program. 2003; 2003(1):62-81.

7. Brasil, Ministério da Saúde. Guia Alimentar para a População Brasileira. 2ª ed. Brasília, 2014.  

8. Proença RPC. Alimentação e globalização: algumas reflexões. Cienc Cult. 2010; 62(4):43-47.

9. Lobato LP, Pereira AEIC, Lazaretti MM, Barbosa DS, Carreira CM, Mandarino JMG, et al. Snack 
bars with high soy protein and isoflavone content for use in diets to control dyslipidaemia. Int J Food 
Sc Nutr. 2012; 63(1):49-58.

10. Gutkoski LC, Bonamigo JMA, Teixeira DMF, Pedó I. Desenvolvimento de barras de cereais à base 
de aveia com alto teor de fibra alimentar. Ciênc Tecnol Aliment. Campinas. 2007; 27(2):355-363.

11. Brasil. Agência Nacional de Vigilância Sanitária. RDC nº 54, de 12 de novembro de 2012. Regulamento 
Técnico Mercosul sobre Informação Nutricional Complementar (declarações de propriedades 
nutricionais). Diário Oficial da União. 13 nov. 2012.

12. Institute of Medicine. Dietary reference intakes for Thiamin, Riboflavin, Niacin, vitamin B6, Folate, 
vitamin B12, Pantothenicacid, Biotin, Andcholine. Washington (DC): National Academy Press; 1998.

13. Universidade Estadual de Campinas. Núcleo de Estudos e Pesquisas em Alimentação. Tabela Brasileira 
de Composição de Alimentos - TACO. 4 ed. rev. ampl. Campinas, SP: UNICAMP, NEPA; 2011. 
[acesso em: 25 out. 2016]. Disponível em: http://www.cfn.org.br/wp-content/uploads/2017/03/
taco_4_edicao_ampliada_e_revisada.pdf



Cereal bar source of protein and vitamin B12 for ovo-lacto-vegetarian individuals

Demetra; 2018;  13(4); 875-890 889

14. Brasil. Agência Nacional de Vigilância Sanitária. RDC n° 360, de 23 de dezembro de 2003. Aprova 
Regulamento Técnico sobre Rotulagem Nutricional de Alimentos Embalados, tornando obrigatória 
a rotulagem nutricional. Diário Oficial da União. 26 dez. 2003.

15. Brasil. Agência Nacional de Vigilância Sanitária. RDC nº 359, de 23 de dezembro de 2003. Regulamento 
Técnico sobre Rotulagem Nutricional de Alimentos Embalados, tornando obrigatória a rotulagem 
nutricional. Diário Oficial da União. 26 dez. 2003.

16. São Paulo. Portaria CVS 5, de 09 de abril de 2013. Aprova o regulamento técnico sobre Boas Práticas para 
serviços de alimentação, e o roteiro de inspeção. Diário Oficial do Estado de São Paulo. 19 abr. 2013.

17.  Moraes MAC. Métodos para a avaliação sensorial dos alimentos. 7 ed. Campinas: Unicamp; 1988. 93 p.

18. Tirapegui J, Castro IA, Rossi L. Biodisponibilidade de proteínas. In: Cozzolino SMF. Biodisponibilidade 
de nutrientes. 4ª ed. São Paulo: Manole; 2009. p. 131-192.

19. Baena DC. Dieta vegetariana: riscos e benefícios. Diagn Tratamento. 2015; 20(2):56-64.

20. Paniz C, Grotto D, Schmitt GC, Valentini J, Schott KL, Pomblum VJ, et al. Fisiopatologia da 
deficiência de vitamina B12 e seu diagnóstico laboratorial. J Bras Patol Med Lab. 2005; 41(5):323-334.

21. Candido CC, Gomes CET, Santos EC, Gomes GMO, Canotilho ACC, Marques KG. Estudo dos 
nutrientes e adequação da alimentação ao diagnóstico. In: Gomes GMO, Marques KG. Nutrição: 
guia prático. 3ª ed. São Paulo: Iátria; 2010. p. 15-53.

22. Khaire A, Rathod R, Kale A, Joshi S. Vitamin B12 deficiency across three generations adversely 
influences long-chain polyunsaturated fatty acid status and cardiometabolic markers in rats. Arch 
Med Res. 2016; 47(6):427-435.

23. Gallego-Narbón A, Zapatera B, Álvarez I, Vaquero MP. Methylmalonic acid levels and their relation 
with cobalamin supplementation in spanish vegetarians. Plant Foods Hum Nutr. 2018; 73(3):166-171.

24. Melina V, Craig W, Levin S. Position of the Academy of Nutrition and Dietetics: vegetarian diets. J 
Acad Nutr Diet. 2016; (12):1970-1980.

25. Colussi R, Baldin F, Biduski B, Noello C, Hartmann V, Gutkoski LC. Aceitabilidade e estabilidade 
físico-química de barras de cereais elaboradas à base de aveia e linhaça dourada. Braz J Food Technol. 
2013; 16(4):292-300.

26. Costa EA, Valença AP, Garutti DS, Freitas MMM. Aceitação sensorial de barra de cereais com 
fibra de acerola (Malpighia glabra L) orgânica. Revista Brasileira de Produtos Agroindustriais. 2014; 
16(3):187-194.

27. Arévalo-Pinedo AP, Salles Arévalo ZD, Beserra NS, Zuniga ADG, Coelho ANF, Pinedo RA. 
Desenvolvimento de barra de cereais á base de farinha de amêndoa de babaçu (OrbygniaSpeciosa) 
Revista Brasileira de Produtos Agroindustriais. 2013; 15(4):405-411.

28. Roberto BS, Silva LP, Macgnan FT, Bizzani M, Bender ABB. Qualidade nutricional e aceitabilidade de 
barras de cereal formuladas com casca e semente de goiaba. Rev Inst Adolfo Lutz. 2015; 74(1):39-48

29. Azoubel PM, Silva IRA, Oliveira SB, Araújo AJB, Azevedo LC. Aceitação de barra de cereal saborizada 
com polpa de umbu. CEFET Petrolina. [acesso em: 01 nov. 2016]. Disponível em: https://www.alice.
cnptia.embrapa.br/alice/bitstream/doc/746202/1/OPB1958.pdf

https://www.ncbi.nlm.nih.gov/pubmed/?term=Khaire A%5BAuthor%5D&cauthor=true&cauthor_uid=27986122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rathod R%5BAuthor%5D&cauthor=true&cauthor_uid=27986122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kale A%5BAuthor%5D&cauthor=true&cauthor_uid=27986122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshi S%5BAuthor%5D&cauthor=true&cauthor_uid=27986122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gallego-Narb%C3%B3n A%5BAuthor%5D&cauthor=true&cauthor_uid=29971679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zapatera B%5BAuthor%5D&cauthor=true&cauthor_uid=29971679
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%81lvarez I%5BAuthor%5D&cauthor=true&cauthor_uid=29971679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaquero MP%5BAuthor%5D&cauthor=true&cauthor_uid=29971679
https://www.ncbi.nlm.nih.gov/pubmed/29971679
https://www.ncbi.nlm.nih.gov/pubmed/?term=Melina V%5BAuthor%5D&cauthor=true&cauthor_uid=27886704
https://www.ncbi.nlm.nih.gov/pubmed/?term=Craig W%5BAuthor%5D&cauthor=true&cauthor_uid=27886704
https://www.ncbi.nlm.nih.gov/pubmed/27886704
https://www.ncbi.nlm.nih.gov/pubmed/27886704


Demetra; 2018;  13(4); 875-890890

Demetra: fooD, nutrition & health

30. Pereira LA, Macedo DC, Ciabotti S, Faria NV. Aceitabilidade de barras de cereais alimentícias 
elaboradas com resíduo do extrato de soja e vegetais desidratados. CEFET Uberaba. [acesso em: 01 
nov. 2016]. Disponível em: http://www.iftm.edu.br/proreitorias/pesquisa/revista/pdf/Resumo_01.
pdf&gws_rd=cr&ei=PaIYWMCfLYSuwgTJx7cI

31. Sampaio CRP, Ferreira SMR, Canniatti-Brazaca SG. Perfil sensorial e aceitabilidade de barras de 
cereais fortificadas com ferro. Alim Nutr. 2009; 20(1):95-106.

32. Silva FD, Pante CF, Prudêncio SH, Ribeiro AB. Elaboração de uma barra de cereal de quinoa e suas 
propriedades sensoriais e nutricionais. Alim Nutr. 2011: 22(1):63-69.

33. Silva AFO, Girondi LM, Pimentel TC, Barão CE, Klososki SJ. Barra de cereal adicionada de bagaço 
de mandioca: composição química e aceitação sensorial. Brazilian Journal of Food Research. 2016; 
7(2):42-52.

34. Czaikoski A, CzaikoskiK, Bezerra JRMV, Rigo M, Teixeira AM. Avaliação físico-química e sensorial 
de barras de cereais com adição de farinha de ameixa (Prunussalicina). Rev Ambiência. 2016; 
12(2):647-654.

35. Teixeira E, Meinert E, Barbetta PA. Análise sensorial dos alimentos. Florianópolis: Editora UFSC; 
1987. 182 p.

36. Degáspari C, Blinder EW, Mottin F. Perfil Nutricional do consumidor de barras de cereais. Visão 
Acadêmica. 2008; 9(1):49-61.

Received: January 2, 2018 
Reviewed: July 16, 2018 
Accepted: October 15, 2018


