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Abstract: Milk has important nutritional
value in human nutrition. However, the
consumer market for plant-based beverages
as a substitute for milk consumption has
expanded in recent years. It is important to
note that plant-based beverages do not have
the same bioavailability of nutrients as milk,
being deficient in calcium and vitamin D.
This substitution may represent a potential
reduction in the consumption of important
nutrients, especially for children. Assessing
the consumer’s profile and understanding of
the nutritional value of vegetable drinks is
essential to support awareness-raising actions
on the advantages and disadvantages of this
exchange. The research was conducted through
the application of an online questionnaire, in
which 400 responses were obtained. The most
consumed types of vegetable-based drinks
were soy and coconut, with approximately 26%
of the participants consuming them weekly.
The reasons for consumption were: healthy
drink (59.4%), flavor (29%), vegetarian and
vegan (19.4%), lactose intolerance (12.3%),
low fat content (8.4%). %) and others (6.2%).
Regarding knowledge about vegetable drinks,
most consumers considered this type of drink
as a good source of protein and a natural
source of calcium. They also stated that
milk is better than plant-based drinks for
strengthening bones, which indicates that they
have contradictory information. Participants
demonstrated that they were not sufficiently
informed about the nutritional composition
of these beverages, regardless of whether they
were consumers or not.
Keywords: Plant  extract,
composition, consumers.

nutritional

INTRODUCTION

Vegetable-based drinks, popularly called
vegetable “milk”, resemble milk in appearance
and consistency. They are obtained by grinding
plant material based on cereals, legumes,

nuts, seeds or pseudo-cereals, followed by
extraction in water and homogenization
(SETHI, TYAGI and ANURAG, 2016).

The fitness, vegan and lactose intolerant
market are driving the consumption of milk
alternative products. In 2019, the vegetable
beverage market in Brazil grew by 51.5%
(EUROMONITOR INTERNACIONAL, 2019
apud CORDOVA, 2019).

Although beverages made from plant
extracts are considered healthy, the nutritional
composition varies according to the raw
materials used (CIRILO, OLIVIERI and
MARTINS, 2020). In general, they have lower
protein content and quality, different fatty acid
composition, higher amount of carbohydrates,
lower content of vitamins and minerals, lower
calcium bioavailability and presence of anti-
nutritional factors (CABILHAS, 2019).

As for milk, it is a source of protein and
vitamins, including vitamin E, A, B6, B12,
riboflavin, niacin, thiamine, folic acid. In
addition, it has minerals such as magnesium,
zinc and calcium (SILVA, 2017).

Replacing milk with plant-based beverages
poses a potential risk of causing consumers,
especially children, to have a deficit of
nutrients such as vitamin D and calcium,
among other complications (SETHI, TYAGL
and ANURANG, 2016). Therefore, knowing
the nutritional quality of these beverages is
essential for consumers to be able to analyze
the advantages and disadvantages of this
exchange, since the replacement can impact
deficiencies of some nutrients and the supply
of others (MELO and MORIMOTO, 2019).

Assessing consumers’ perceptions of the
nutritional value of these beverages provides
support for promoting awareness-raising
actions on the nutritional quality of different
products. This study aimed to evaluate the
consumer’s perception of the nutritional value
of vegetable drinks, in addition to verifying
the profile of consumers, the frequency and
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type of beverage most consumed.

MATERIAL AND METHODS
SAMPLE

The sample size was based on the formula
N=1/Erro? in which an error of 0.05% was
adopted, resulting in a total of 400 interviews
(BARBETTA, 2005).

DATA COLLECTION

The quizz:”Consumer perception of the
nutritional value of plant-based beverages that
are alternatives to milk sold in Brazil” was
forwarded to the Ethics Committee in Research
with Human Beings, under registration
31097120.4.0000.5237 and opinion 4.078.029.
After approval, the questionnaire was sent
online, via e-mails and social networks to
participants from all states of Brazil.

The first five questions addressed
sociodemographic characteristics and the
othersfocused on consumptionandknowledge
about plant-based beverages. In this phase,
sentences were presented that expressed
consumers’ beliefs and knowledge about milk
and plant-based beverages. Respondents must
read each sentence and express their degree of
agreement and disagreement with each item,
based on the 5-point Likert scale (BEHRENS
and DA SILVA, 2004).

The data were analyzed in the program:
StatisticalPackage for the Social Sciences (SPSS)
and by Excel.

RESULTS AND DISCUSSION

CHARACTERISTICS OF
PARTICIPANTS

In this research, 400 people from all over
Brazil participated, being 2.3% from the
Midwest region, 15% from the Northeast, 7.8%
from the North, 70.5% from the Southeast
and 4.5% from the South. Regarding the
profile of the participants, the majority were
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female, aged between 25 and 35 years old,
with a postgraduate level of education and
with a monthly income ranging from 1 to 5
minimum wages (Table 1).

In a study developed by Cordova (2019),
the profile of the participants was also
composed mostly of women, young people
and adults.

Most of the interviewees were from
the Southeast region, a fact that may have
occurred due to the research dissemination
vehicle having focused on the social networks
of the researchers residing in this region, in
addition to the fact that this is the region with
the largest Brazilian population (IBGE, 2010).

CONSUMERS OF
DRINKS

Of the total number of respondents, 38.8%
(155 people) consumed vegetable drinks,
distributed accordingto the sociodemographic
characteristics of Table 2.

Among the participants who declared
themselves consumers of plant-based drinks,
women stand out, with undergraduate or
graduate degrees and income greater than 3
minimum wages. A similar profile was found
in the study by Cordova (2019), for participants
with a high frequency of consumption.

Among the reasons given for the
consumption of these drinks, the most
reported were: healthy drink (59.4%); flavor
(29%); vegetarian and vegan people (19.4%);
lactose intolerant (12.3%); low fat content
(8.4%) and others (6.2%), in which milk
protein allergy was cited as a reason for
consumption.

People with lactose intolerance or
vegetarians declared similar reasons for
consuming these drinks (CORDOVA, 2019),
in addition to milk protein allergy (SETHI,
TYAGI and ANURAG, 2016).

When asked about the type of beverage
most consumed, respondents answered soy

VEGETABLE
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VARIABLES SAMPLE %

GENDER
FEMALE 298 74,5%
MALE 100 25,0%
I PREFER NOT TO OPINION 2 0,5%
AGE
18-24 120 30,0%
25-35 154 38,5%
36-50 96 24,0%
=51 30 7,5%
REGION
MID-WEST 9 2,3%
NORTHEAST 60 15,0%
NORTH 31 7,8%
SOUTHEAST 282 70,5%
SOUTH 18 4,5%
EDUCATION
ELEMENTARY SCHOOL 2 0,5%
HIGH SCHOOL 61 15,3%
TECHNICAL EDUCATION 20 5,0%
UNIVERSITY LEVEL 128 32,0%
POST-GRADUATION 178 44,5%
MONTHLY INCOME
1-2 MINIMUM WAGES 144 36,0%
3-5 MINIMUM WAGES 136 34,0%
6-10 MINIMUM WAGES 56 14,0%
=10 MINIMUM WAGES 53 13,3%

Table 1. Sociodemographic data of respondents.

Source: Prepared by the authors.

GENDER

FEMALE 39,9% 60,1%

MALE 34,0% 66,0%

I PREFER NOT TO OPINION 100% 0,0%
AGE

18-24 63% 37%




25-35 59% 41%
36-50 63% 38%
251 60% 40%
EDUCATION
ELEMENTARY SCHOOL 0,0% 100%
HIGH SCHOOL 28,6% 71,4%
UNIVERSITY LEVEL 42,3% 57,7%
TECHNICAL EDUCATION 23,8% 76,2%
POSTGRADUATE STUDIES 41,8% 58,2%
MONTHLY INCOME
FROM 1 TO 2 MINIMUM WAGES 41,9% 58,1%
FROM 3 TO 5 MINIMUM WAGES 35,5% 64,5%
FROM 6 TO 10 MINIMUM WAGES 39,7% 60,3%
GREATER THAN 10 MINIMUM WAGES 37,5% 62,5%

Table 2. Sociodemographic data of vegetable drink consumers.

Source: Prepared by the authors

and coconut (Figure 1a), which approximately
26% consume weekly (Figure 1b). In this study,
the types of vegetable drinks most consumed
were similar to those found by Cordova
(2019), in which the coconut-based vegetable
drink occupied the first place (43%), followed
by the beverage made with soy (35%). This
fact may be associated with the price of the
raw material used, since the other varieties of
vegetable drinks have raw materials with high
prices.

Despite being pioneers in the market,
soy-based beverages showed a drop in sales
of 19% between 2017 and 2018, while the
consumption of beverages made from coconut
and almonds increased (MILKPOINT, 2018).

Most consumers agreed that plant-based
drinks are “a good source of protein” and “a
natural source of calcium” They also agreed
that milk is better for strengthening bones,
demonstrating that they have contradictory
information. Half of consumers also agreed
that the plant-based beverage nutritionally

replaces milk and that “vegetable fat is better
than animal fat” (Table 3).

For Scholz-Ahrens (2019), legume-based
drinks have a high protein content, while
cereal-based drinks have a medium content
and drinks based on some nuts and rice have
a very low content. In Cirilo (2020), 24.5% of
the analyzed vegetable drinks, present in the
market in the city of Sao Paulo, had protein
content equal to or higher than pasteurized
and UHT milk. The analysis also showed that
for calcium, 98% of the samples obtained
values equal to or higher than the evaluated
milks. However, these drinks were not fortified
with protein, but only with calcium, vitamins
D and B12.

Although the vast majority of vegetable
drinks on the market are fortified with
calcium, this does not guarantee that this
product has nutritional equivalence, as the
bioavailability of calcium varies significantly
in fortified drinks (SIGHAL, 2017), being
lower due to anti-nutritional factors present in
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60% 57% 56%
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40%
34%
30% 27%
20%
10%
10% . 7%

Soja Coco Amendoa Aveia Arroz Qutros

Soy / Coconut / Almond / Oat / Rice / Other Items
Figure 1a. Types of vegetable drinks most consumed among respondents.

Source: Prepared by the author herself.

70%

60%
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Diariamente Semanalmente Esporadicamente

Daily Weekly Sometimes
Figure 1b. Frequency of consumption of respondents.

Source: Prepared by the author herself.

1 1DO NOT I
ASSERTIONS ITOTALLY PARTIALLY AGREENOR PARTIALLY ITOTALLY
AGREE AGREE  DISAGREE DISAGREE DISAGREE
IT IS A GOOD SOURCE OF PROTEIN 27,1% 44,5% 9,0% 13,5% 5,8%
IC&ILSC*}(?BI}TURAL SOURCE OF 22,6% 27,7% 18,7% 16,8% 14,2%
TO STRENGTHEN BONES, ANIMAL
MILK IS BETTER THAN VEGETABLE 24,5% 21,3% 20,0% 20,6% 13,5%
DRINKS
;&Tﬁgﬁigﬁ“ﬂ REPLACES 23,9% 24,5% 7,1% 21,9% 22,6%
FAT FROM VEGETABLE DRINKS IS
BETTER FOR HEALTH THAN FAT 23,9% 31,6% 16,8% 19,4% 8,4%

FROM ANIMAL MILK




ITS MOST SUITABLE SALES DESIGN

IS FOOD BASED ON (NAME OF 49,0%
VEGETABLE)

ITS MOST SUITABLE SALES

DENOMINATION IS DRINK BASED ON 29,0%
(NAME OF THE VEGETABLE)

30,3% 7,7% 7,1% 5,8%

30,3% 13,5% 9,0% 18,1%

Table 3. Proportion of responses in relation to statements about plant-based beverages by consuming

participants.

Source: Prepared by the authors

vegetables. such as oxalate, tannin and phytate
(CABILHAS, 2019), while milk has a high
calcium content that is highly bioavailable.

It is evident the lack of information or
knowledge of the interviewees who believe that
the fatof vegetable drinksisbetter than the fat of
milk, since the content of saturated fatty acids
and the content of cholesterol present in milk
is considered important for the developing
brain. (SETHI, TYAGI and ANURAG, 2016;
SINGHAL, 2017). Furthermore, dairy fat
intake may be associated with a lower risk
of developing central obesity (HOLMBERG
and THELIN, 2013). Although non-dairy
beverages are lower in saturated fat, most
products contain energy equivalent to milk,
which is derived from sugars, usually added,
and other carbohydrates (SINGHAL, 2017).

Compared with milk, the nutrient content
of plant-based drinks is lower. This is due to
the low content and lower quality of protein.
They also have higher sugar content and lower
vitamins and minerals, in addition to differing
in fatty acid composition. (CABILHAS, 2019).

The protein content of the soy-based
drink is closest to that of milk. Coconut
and rice drinks are nutritionally poor, as in
addition to lower total phosphorus, they also
have saturated fat and high sugar content,
respectively (CABILHAS, 2019). Cirilo (2020)
stated that only 18.4% of the plant-based
drinks, present in the Sdo Paulo market, had
equal or higher values for vitamin D and
20.4% for vitamin B12, compared to milk.

However, it is important to emphasize that the
drinks were fortified with these nutrients.

Regarding the reading of the ingredients
list, most of the participants in this research
(79%) say that they read what is in the drink
and fully and/or partially agree that it is a
healthy drink (51%).

Similarly, in a survey conducted in the
United States, 70% of respondents agreed that
plant-based drinks are healthy for children, a
figure close to those who also stated that milk
is healthy (SINGHAL, 2017).

In another study also in the United States,
consumers of plant-based beverages (49%),
parents and children under 18, drink at least
once a day, indicating its association with
heart health and weight loss as a reason for
consumption (MARRAPODI, 2016).

NON-CONSUMERS  OF
BASED BEVERAGES

In the present study, it was observed that
most of the interviewees (61.3%) do not
consume vegetable-based drinks. According
to the data analyzed, the participants stated
that the biggest reason for not eating the food
is the preference for milk (58%), with other
reasons being pointed out, such as flavor
(24.9%), price (24, 9%) and unhealthy (2.4%).

The low consumption of these drinks in
Brazil was also found in the work of Cordova
(2019), in which 74% of the participants stated
that they did not consume this type of drink,
or that they only tried it. This fact is probably

PLANT-
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related to the income of the participants and
may be related to the high cost of plant extracts
for the preparation of beverages, which
corroborates the data of this study, since the
participants attributed non-consumption to
the value of this type of beverage.

Non-consumers’  conceptions  about
vegetable drinks are presented in Table 4.

Among non-vegetable drinkers, the
majority, similarly to consumers, also
believed that they were a good source of
protein. Likewise, they partially agreed or
were unbiased about the fact that these drinks
are a natural source of calcium. However,
a large part did not agree or disagreed that
milk was better than vegetable drinks for
strengthening bones, and that it could replace
it, demonstrating, again, contradictory
information.

A third of the respondents partially agreed
that plant-based drinks can nutritionally
replace milk, despite the majority neither
agreeing nor disagreeing that the fat in the

plant-based drink is better than the fat in
milk, thus confirming a misunderstanding.

Non-consumers of plant-based drinks also
declare that they read the list of ingredients
(72.2%) and partially agree that it is a healthy
food (46.1%).

SALES DENOMINATION AND PRICE

All interviewees, regardless of whether
they are consumers of vegetable drinks or not,
pointed out that the sales designation must
be: food based on “the name of the vegetable”
Beverages recently launched on the market by
well-known brands, aimed at children, already
have the name “food based on” or “food of”,
meeting, in this case, the expectations of the
research participants.

Regarding the price, the participants would
be willing to pay from R$2.01 to R$4.00 for
200 ml of the product. On the other hand, in
the work by Silva et al. (2018) respondents
would pay a much lower amount, a maximum
of R$5.00 per liter of vegetable drink.

I TOTALLY

ASSERTIONS AGREE

I IDO NOT I
PARTIALLY AGREENOR PARTIALLY
AGREE DISAGREE  DISAGREE

I TOTALLY
DISAGREE

IT IS A GOOD SOURCE OF PROTEIN

IT IS A NATURAL SOURCE OF
CALCIUM

TO STRENGTHEN BONES, ANIMAL
MILK IS BETTER THAN VEGETABLE
DRINKS

IT NUTRITIONALLY REPLACES
ANIMAL MILK

FAT FROM VEGETABLE DRINKS IS
BETTER FOR HEALTH THAN FAT
FROM ANIMAL MILK

ITS MOST SUITABLE SALES
DENOMINATION IS FOOD BASED ON
(NAME OF VEGETABLE)

ITS MOST SUITABLE SALES
DENOMINATION IS DRINK BASED ON
(NAME OF THE VEGETABLE)

38,0%

18,0%

30,6%

11,0%

17,1%

47,8%

27,3%

38,4% 12,7% 8,6% 2,4%

33,1% 26,9% 14,3% 7,8%

22,4% 34,3% 8,2% 4,5%

30,6% 19,6% 20,0% 18,8%

21,6% 37,1% 16,3% 7,8%

33,5% 13,1% 3,3% 2,4%

31,0% 20,0% 10,6% 11,0%

Table 4. Proportion of responses in relation to statements about plant-based beverages from non-consumer

participants.

Source: Prepared by the authors.
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CONCLUSION

The consumption of plant-based drinks
in Brazil is still low, with sporadic frequency,
especially soy and coconut-based drinks,
which are common consumption among
adult women.

Regardless of whether they are consumers
or not, the participants show that they have
incorrect information, as they are not well
informed about the nutritional composition
of these beverages, which can contribute to a
nutritionally inadequate replacement.

For plant-based drinks to be nutritional
substitutes, they will need fortification
with calcium, vitamins D and B12, as well
as adequate protein content. This way, its
substitution by milk can affect the health of the
consumer, generating possible deficiencies.

Consumer awareness work is needed so
that they understand the nutritional table and
make conscious choices about the quantity
and quality of nutrients in the different plant-
based drinks. Regulatory bodies need to pay
attention to the information that is allowed on
the label, including the name of sale, in order
to protect the consumer.
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