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In recent decades, the frequency and type 
of habitual meals of the world population have 
significantly changed [1, 2]. Snacking, defined 
as the intake of food outside the three or four 
main meals, is a  habit established in people’s 
eating pattern that is increasing worldwide [3, 4]. 
Generally, snack foods are consumed to satisfy 
hunger between meals or for pleasure [5]. The 
changes that have occurred in the dietary pattern 
involve an increase in the overall consumption 
of snacks and the type of between-meal products 
consumed [1], possibly because of the growing in-
terest in ready-to-eat foods [6]. 

Salty snacks are among the categories that have 
experienced the highest growth in Latin America 
[7]. In particular fried foods have been highly 
appreciated by consumers owing to a combination 

of their flavour and texture [8]. French fries are 
one of the most popular snack foods around the 
world [1]. Potato chips are therefore expected to 
continue to retain a privileged spot in the competi-
tive market, though new products made with other 
raw materials are being developed as a  result of 
the growing consumer interest in trying novelties 
and varied snacks [1, 7]. Fried sweet-potato chips 
are a  recent product in the domestic market but 
are also widespread in certain countries in the 
Americas and Asia [9]. 

In general, fried products often contain large 
amounts of fat, reaching up to 40–45  % of the 
total product weight [10]. Many studies revealed 
that excessive consumption of fat, one of the main 
components of fried products, is a key dietary ele-
ment provoking the development of obesity, car-
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ly used method to learn about consumers’ per-
ceptions of various food products. In this tech-
nique, verbal or visual stimuli are presented to 
consumers, who must write down the first words or 
phrases that come to mind [26]. In food products, 
the first associations can be considered as the most 
relevant in the selection-and-purchase process 
[24]. According to García-Segovia et al. [27], 
visual appeal is a  determinant of positive affec-
tive responses to food. Within this category, colour 
is the first attribute evaluated by the consumer, 
which influences consumer’s acceptability and 
perception of the quality of fried products [28]. In 
the early stages of snack development, awareness 
of the consumer’s opinion is essential in order to 
offer products that meet the expected nutritional 
and sensory characteristics [1, 5].

In view of these considerations, the objectives 
of this study were: i) to analyse the consumption 
of fried vegetable snacks, ii) to determine the per-
ception of vacuum frying and a  snack made with 
potatoes and sweet potatoes, iii) assess willingness 
to buy and try the product and iv) evaluate accept-
ability of the colour of the snack.

Materials and methods

Participants
The participants were recruited through social 

networks. For recruitment, the participants were 
not regular consumers of vacuum-fried snacks 
because, in the Argentine market, this category is 
not available. This particular study was not direct-
ed to obtain information from a  sample popula-
tion corresponding to one in the real market [24], 
but rather to determine the consumption, percep-
tion and willingness of participants to buy and try 
the given product. The study involved 1 070 people 
over 18 years of age residing in various provinces 
of Argentina. Institutional approval for conduct-
ing the study was obtained. The respondents 
accepted to participate by a consent before start-
ing the survey.

Questionnaire design and data collection
The approach to data collection was through 

the design of an on-line questionnaire. The par-
ticipants received an e-mail with the link to the 
questionnaire that was available on-line between 
July and August 2021. The questionnaire consist-
ed of questions involving sociodemographics and 
the consumption of commercial fried vegetable 
snacks. The survey also included two word-asso
ciation tests and a  question about willingness to 
buy and try a vacuum-fried mixture made with po-

diovascular diseases and certain types of cancer 
[11–13]. The cautionary aspect, coupled with the 
growing consumer interest in less harmful snacks, 
motivated the research and development of 
products that contribute to a lower fat intake while 
preserving the sensory characteristics of the origi-
nal formulations [11].

In Argentina, approximately 80 % of the popu-
lation regularly consumes food in addition to the 
four main meals [4]. Within the category of salty 
fried snacks, approximately 15  % of the Argen-
tine population consumes potato chips, among 
other snack products, at a  frequency of two or 
more times per week [14]. According to Dietary 
Guidelines for the Argentinian Population, these 
products are classified as “occasional foods” due 
to their low nutritional quality [15].

Nowadays, the snack industry is in a  state 
of constant innovation, not only with respect to 
processing technology but also in the develop-
ment of new products [1]. New technologies offer 
advantages compared to conventional thermal 
processes, as those novel approaches enable the 
development of products with positive effects on 
health while retaining traditional sensory charac-
teristics [16]. Within this context, vacuum frying is 
an alternative method to conventional frying that 
has great potential for producing vegetable snacks 
with highly developed nutritional and sensory 
characteristics [8].

During vacuum frying, the food is immersed in 
oil in a closed system at subatmospheric pressures, 
which allows the use of reduced temperature [17]. 
Vacuum frying is a relatively new processing tech-
nology that is not yet widely available on the mar-
ket and is gradually gaining more popularity due 
to the lower oil absorption of the product; the 
preservation of the characteristic texture of the 
fried snack, together with the colour, flavour, and 
nutritional characteristics of food [11, 18–20]. 

Numerous articles were published on vacuum 
frying potatoes’ nutritional or sensory benefits 
[17, 18, 20–22] and certain sweet potato varieties 
[12, 13, 23]. However, no consumer perception 
studies on vacuum frying or snacks made with 
that technique are available. Such studies are 
needed, as understanding consumer perception 
plays an essential role in product success [24], as 
knowledge contributes to identifying potential 
barriers to acceptance of certain food [25].

In the absence of knowledge and experience, 
consumer perception can be studied through 
projective techniques [25, 26]. These qualita-
tive methods facilitate gathering of information 
that would not be obtained through traditional 
methods [24]. Word-association is the most wide-
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tatoes and sweet potatoes. Finally, a hedonic scale 
of visual acceptability of the colour of mixtures 
made by vacuum frying and frying at atmospheric 
pressure was applied. The questionnaire had clear 
and eye-catching questions and instructions in 
order to motivate the participant to complete the 
exercise.

Commercial fried vegetable snack consumption
To determine the consumption of fried vegeta-

ble snacks, inquiries about the frequency, reasons, 
times and places of consumption were evaluated. 
All these aspects of consumption were assessed 
with different multiple-choice questions elabo-
rated from previous studies [4, 5, 7] and adapted 
to the objective of this study. Initially, participants 
had to indicate the frequency of consumption of 
the 6 types of snacks most often found in the Ar-
gentine market (fried potato chips, sweet potato 
chips, cassava chips, carrot chips, beet chips and 
vegetable mixture). The question posed had re-
sponse options ranging from “Never” to “Every 
day”. To find out the main reasons for snack 
consumption, a  question with the following re-
sponse options was used: “Because I was hungry”, 
“Because of its taste”, “Because of its texture”, 
“Because I  saw it in an advertisement”, “All my 
classmates eat it”, “Because it is cheap”, “For 
convenience”. The question on the times of con-
sumption had the following response options: “At 
breakfast”, “During the morning”, “In replace-
ment of lunch”, “As a  snack”, “In the evening”, 
“On special occasions”. Finally, the places where 
these types of products are consumed were studied 
through a question with the following response op-
tions: “At home”, “At school or university”, “At 
work”, “While commuting”, “Outside the home”, 
“At social gatherings”, “Other”.

Word-association test
Two word-association techniques were used to 

determine consumer perception of vacuum frying 
and a  vacuum fried mixture made with potatoes 
and sweet potatoes. First, the participants were 
asked to “write the first thing that comes to your 
mind when you think of vacuum frying”. Then, 
they were asked to „write the first thing that comes 
to your mind when you think of vacuum-fried po-
tato and sweet potato mixture“, which was accom-
panied by an image of a portion of the product. In 
each task, a  blank space was provided, in which 
the participant had to write what was requested.

Preparation of snacks
The vacuum-fried snack was prepared by 

Spunta-variety potatoes and Gem-variety sweet 

potatoes, peeled and cut to slices 1.5–1.8  mm 
thick and blanched in hot water at 70 °C for 
10  min [11] in a  Gastrovac vacuum-cooking cu-
linary oven (International Cooking Concepts, 
Valencia, Spain). They were then vacuum-fried in 
sunflower oil at 140 °C for 5 min [20] in the same 
oven. After frying and before vacuum rupture, the 
samples were removed from the oil and manually 
centrifuged for 2 min using the equipment handle 
to avoid oil impregnation. The size of the portion 
of the product (30 g) was established according to 
current national regulations [29]. For the conven-
tional snack, potatoes and sweet potatoes were 
peeled, cut and blanched in the same way as the 
previous product. After, were atmospheric fried 
in sunflower oil at 180  °C for 5 min [11] in a  fry-
ing pan with a frying basket and the process tem-
perature monitored with a K-Type Thermocouple 
Thermometer HI  935005 (Hanna Instruments, 
Woonsocket, Rhode Island, USA). After frying, 
the samples were removed from the oil and centri-
fuged for 2 min with a manual vegetable spinner.

Willingness to buy and try vacuum-fried snacks
After completing the word-association test, 

a  question on the willingness to buy and try the 
vacuum-fried potato and sweet potato chip mix-
ture was asked, assessed by a 7-point scale ranging 
from “Strongly no” to “Strongly yes”.

Snack-colour acceptability
The vacuum-fried snack and the mixture 

cooked by frying at atmospheric pressure were 
evaluated. A 7-point hedonic scale ranging from 
“I dislike it very much” (1 point) to “I like it 
very much” (7 points) was used. Each scale was 
presented together with an actual image of the 
product and the question “How much do you like 
the colour of the snack in the image?”. The use of 
images in consumer studies has increased during 
the last few years because such illustrations could 
affect the acceptance of food products [27].

Statistical analysis
The responses obtained from the word-asso-

ciation tests were analysed qualitatively. Initially, 
a  recurrent-term analysis was performed, group-
ing terms with similar meanings into the same ca
tegory. The same procedure was used to group the 
categories into dimensions. The classification was 
performed by two investigators who considered 
word synonymy. After an individual evaluation 
of the data, the final categories were obtained by 
a  consensus between the two investigators. The 
percent consumers who provided responses within 
each category and dimension was calculated. 
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Two correspondence analyses were performed 
to observe the relationship between the catego-
ries and the willingness to buy and try the product. 
The significance of differences between the 
vacuum-fried and conventionaly fried snacks was 
determined by the analysis of variance (ANOVA) 
followed by Tukey’s multiple-comparison test. 
Comparison of the means was carried out at a 5% 
level of significance (p < 0.05). The data analysis 
was performed with R Core Team software 4.1.2 
(R Foundation for Statistical Computing, Vienna, 
Austria). 

Results and discussion

Participant sociodemographic characterization
Tab. 1 summarizes the sociodemographic cha

racteristics of the 1 070 people who participated in 
the study. Most of the respondents were women 
(83 %), of ages between 18 and 35 years (74 %), 
working (62  %) and with a  higher educational 
level (80  %). Regarding the place of residence, 
93 % of the participants lived in the Central Re-
gion, mainly in the province of Entre Ríos. As 
the questionnaire was a  convenience sample, the 
answers indicated a bias towards the female gen-
der, individuals with a  higher level of education 
and residents of Entre Ríos since these were the 
groups most likely to answer the survey.

Commercial fried vegetable snack consumption
The results revealed that fried potato chips 

(97  %) and sweet-potato fried chips (31  %) 
were the most frequently consumed snacks. 
As previously reported by Pedreschi et al. [1], 
potato chips belong to the most popular snacks 
worldwide, while sweet potato snacks were re-
cently introduced into the Argentinian market [9]. 
Tab.  2 summarizes the information obtained on 
the frequency of consumption of various types of 
snacks grouped as frequent, occasional and never. 
Sixty-nine percent of the participants reported 
occasional consumption of potato chips, 28 % fre-
quent consumption and 3  % indicated that they 
had never consumed that snack. According to 
Nielsen Company [7], 44  % of global consumers 
have consumed potato chips in the last 30  days. 
In Argentina, 15  % of consumers consume 
potato chips, among other snacks, twice or thrice 
a week [14]. Within this context, the reasons why 
consumers choose and decide to consume food are 
complex [5].

Tab. 3 shows the reasons why participants re-
ported consuming fried-vegetable snacks. Thirty-
four percent indicated that they consumed this 

Tab. 1. Sociodemographic characteristics 
of the participants.

Characteristics Participants [%]

Gender

Female 83

Male 17

Age group

18–23 years 19

24–29 years 35

30–35 years 20

36–41 years 10

42–47 years 6

48–53 years 4

54–59 years 4

60 years or over 2

Occupation

Working 62

Studying 28

Unemployed 4

Retired 2

Other 4

Level of education attained

Primary education 2

Secondary education 18

Tertiary or high education 80

Region of residence*

Central 93

Northeast 2

Southern 2

Western 2

Northwestern 1

* – Argentina is divided into five geographical regions: 
Central (Santa Fé, Entre Ríos, Córdoba, Buenos Aires), 
Northeast (Formosa, Chaco, Misiones, Corrientes), Southern 
(Neuquén, Rio Negro, Chubut, Santa Cruz, Tierra del 
Fuego), Western (San Juan, San Luis, Mendoza) and 
Northwestern (Jujuy, Salta, Tucumán, Santiago del Estero, 
Catamarca, La Rioja).

Tab. 2. Frequency of consumption 
of fried vegetable snacks.

Commercial fried 
snacks

Frequency of consumption [%]

Frequent* Occasional** Never

Potato chips 28 69 3

Sweet potato chips 3 28 69

Vegetable mixture 3 11 86

Carrot chips 0 7 93

Beet chips 1 5 94

Cassava chips 0 7 93

* – participants who consumed fried vegetable snacks: 
“Once a week”, “Two or three times a week”, “Every day”.
** – participants who consumed fried vegetable snacks: 
“Once a month” and “Occasionally”.
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product mainly for pleasure, 28  % for taste and 
13  % for sociability. The results coincide with 
a global survey [7], which revealed that most Latin 
Americans consume snacks for pleasure (56  %). 
The results are also consistent with the report of 
Albertos et al. [8], who stated that the taste of 
fried snacks was a highly appreciated attribute by 
consumers worldwide.

Regarding the times when consumption 
occured (Tab. 3), the results documented that 
more than a  half of the participants consumed 
snacks on special occasions (52  %) and, to 
a lesser extent, at night (37 %). The data obtained 
corresponded to the findings of the studies of Za-
pata et al. [4], who reported that approximately 
half of Argentinians consumed snacks at night. As 
to places of consumption, 43 % and 41 % of the 
participants reported consuming fried vegetable 
snacks at home and when attending social gather-
ings, respectively. In agreement with this finding, 
the Nielsen company survey reported that 79 % of 
consumers choose to consume snacks at home and 
68 % to share them with family and friends [7].

Perception of vacuum-frying 
A  total of 1 083 different words and associa-

tions were mentioned by the participants when 
they were asked to write the first thing that came 
to mind when they thought of vacuum frying. 
Tab. 4 itemizes the percent mention of each of the 
dimensions and categories for vacuum frying and 
shows textual examples of the responses. The most 
frequently mentioned dimension (38 %) was relat-
ed to the preparation of the fried products. That 
association could be attributed to the finding that 
frying is one of the most popular food processing 
methods [1]. Within this dimension, 40  % of the 
participants perceived vacuum frying as a  type of 
“unusual cooking” that is carried out “without the 
presence of oxygen” and “without oil” or using 
“less oil” than atmospheric frying. This result coin-
cides with the study by García-Segovia et al. [11], 
who stated that vacuum frying is a process that is 
carried out at sub-atmospheric pressures, thus 
enabling lowering of the frying temperature and 
a lower exposure to oxygen during cooking. 

Another group of participants (35  %) men-
tioned their lack of knowledge regarding vacuum 
frying, exemplified by comments such as “I  don’t 
know what it is”, “I don’t know”, “I have no idea”, 
“I  have never tried”. This unfamiliarity could be 
attributed to the relative newness of the tech
nology and its lack of wide distribution within 
the global market [19, 20]. A  smaller proportion 
of the participants (25  %) incorrectly associated 
vacuum frying with “vacuum-packed”, “packing” 

and “package”, possibly because they related the 
concept to the word “vacuum”. These results de
monstrate that the name of the technology can in-
fluence consumer associations [25].

The second most outstanding dimension 
(26 %) was related to foods that are used as raw 
material and with preparations, or drinks that are 
consumed as an accompaniment to snacks. With-
in this dimension, 71  % of the participants asso
ciated vacuum frying with “french fries”. As stated 
by Andrés-Bello et al. [30], potato is possibly 
the vegetable most frequently associated with fry-
ing because it is used to make popular consumer 
products, such as French fries or potato chips. 
Moreover, most of the published research on 
vacuum frying regarded potatoes [31].

The third most outstanding dimension (17 %) 
was mainly associated with aspects of nutrition 
and health. This response could be attributed to 
the increased consumer awareness of the relation-
ship between food and health [25]. Most of the 
answers (65  %) were related to negative nutri-
tional characteristics of the product obtained from 
this technology, perceiving it as “unhealthy”, “junk 
food”, “ultraprocessed”, which means “greater oil 
impregnation” and “contains preservatives”, “too 

Tab. 3. Consumption characteristics  
of fried vegetable snacks.

Characteristics Participants [%]

Consumption motives

For pleasure 34

For its taste 28

For sociability 13

For its texture 9

For convenience 7

For hunger 6

Because I saw in some advertisement 1

All my classmates eat it 1

Because it is cheap 1

Times of consumption

On special occasions 52

At night 36

For a snack 8

In the morning 2

Instead of lunch 2

Places of consumption

At home 43

At social gatherings 41

Away from home 8

At work 3

While I move 3

At school or university 2
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much salt”, “cholesterol” and “lots of calories”. 
These results suggested that the participants asso

ciated this method of frying with processed food 
products that have a caloric, fat and sodium con-
tent similar to those produced by atmospheric 
frying [18]. In general, consumers have a  limited 
knowledge of the technological processes applied 
to food [25]. As a  consequence, perception of 
those individuals is usually unfavourable due to 
negative associations with industrial process-
ing [16]. Food cannot be classified as “healthy” 
or “unhealthy”, however, simply based on the 
degree of processing [32]. Regarding this, for 
example, French fries are obtained by frying thin 
slices of potatoes in vegetable oil [6], thus ensuring 
that they do not contain cholesterol or additives. 
Crosa et al. [18] concluded that vacuum frying 
stands out among the thermal processing tech-
nologies that improve the nutritional quality of 
fried foods. This cooking method reduces the fat 
content and the amount of salt that adheres to the 
surface of the food [18].

Only a  few participants (35  %) could identify 
vacuum frying as a technology that allows prepar-
ing products with clearly advantageous nutritional 
properties [8]. They perceived that this type of fry-
ing allows obtaining a “healthy” product, “without 
oil”, “with less oil”, and “without additives”. 
This lower percentage could be attributed to the 
average participant’s limited knowledge of vacuum 
frying, which emphasizes the need to provide in-
formation on the advantages detailing the new 

processing technology in order to increase con-
sumer awareness and perception of reliability [25].

The fourth most mentioned dimension (14 %) 
was related to sensory characteristics. The re-
sults revealed that the participants (77  %) posi-
tively associated the concept of vacuum frying 
with a  product that would have a  “good taste” 
and “crispy”, “crunchy” and “dry” texture. This 
response suggests that vacuum frying was per-
ceived as a  technology that would result in 
products with the desired flavour and texture cha
racteristics [8].

Perception of a vacuum-fried snack
A total of 1 073 different words and expressions 

were mentioned by the participants. Tab. 5 lists the 
percent mention of each of the dimensions and 
categories for the vacuum-fried mixture made 
with potatoes and sweet potatoes and provides 
textual examples of those responses. The most fre-
quently mentioned answers could be considered as 
the most relevant to the product and, therefore, 
the most influential in consumer decisions [24]. 
Thus, Araujo Martins et al. [25] considered that 
this information could be useful for enhancing 
product’s positioning in the market.

The most frequently mentioned dimension 
(60 %) was related to the sensory characteristics of 
the snack. According to Deliza and Ares [16], the 
sensory quality of a product is a key determinant 
of consumer acceptance. The vacuum-fried snack 
was mainly perceived as “tasty” (45  %). Mielby 

Tab. 4. Perception of vacuum-frying identified in the word-association task.

Dimension/Category Examples of individual responses
Percentage  

of mention [%]
Elaboration process 38

Cooking Without oil, less oil, unusual cooking, without the presence of oxygen 40

Ignorance I don’t know what it is, I don’t know, I have no idea, I have never tried 35

Packing Vacuum-packed, packing, package 25

Food and beverages 26

Snacks French fries 71

Food and beverages Potato, breaded veal cutlet, meat 29

Nutrition and health 17

Negative nutritional characteristics Greater oil impregnation, too much salt, cholesterol, lots of calories, 
unhealthy, junk food, ultra-processed, contains preservatives

65

Positive nutritional characteristics Healthy, without oil, less oil, without additives 35

Sensory characteristics 14

Taste Tasty, good taste 45

Texture Crispy, crunchy, dry 32

Attitudes and feelings Desire to eat, addictive, temptation, I like it 23

Other characteristics

Innovator, innovative 5
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et al. [33] expressed that several properties besides 
taste contribute to food liking. In accordance 
with this principle, another 27  % of the partici-
pants made mention of their attitude and per-
ceived sensations regarding the vacuum-fried 
snack, noting that it was presented as an appealing 
product: “tempting”, “addictive”, “desire to eat”, 
and “I  like it”. A  smaller proportion of partici-
pants (17 %) also perceived the product as having 
a “crunchy”, “crispy” and “dry” texture. According 
to Caro Cabarcas et al. [28], texture and flavour 
are attributes that determine the acceptance and 
perception of the product’s quality. Other authors 
also reported that fried snacks are highly appre

ciated by consumers because of their unique com-
bination of flavour and texture [8].

The second most significant dimension (15 %) 
was related to the form of the snack production. 
Most of the participants indicated that they knew 
nothing about the product, stating “I don’t know”, 
“never consumed”, “never heard”. This failure 
could be attributed to the difficulty of the partici-
pants to imagine a  snack that is not yet available 
in the national market. Nevertheless, this type of 
product is indeed available in the regional market. 
A Uruguayan company, with funding from the Na-

tional Agency for Research and Innovation, offers 
vegetable-based snacks fried by vacuum cook-
ing. Furthermore, certain companies around the 
world, mainly in Asian countries, offer products 
with similar characteristics [34].

The third dimension stressed (10  %) was 
mainly associated with nutrition and health. Most 
of the associations were related to the negative 
nutritional characteristics of the vacuum-fried 
snack, such as “very caloric”, “unhealthy”, “junk 
food”, “fatty” food, or containing “preservatives”, 
“too much salt” and “cholesterol”. Such associa-
tions could be justified by the growing consumer 
interest in “healthier” snacks and the scant fami
liarity with vacuum-fried products [8]. Accord-
ingly, Crosa et al. [18] asseverated that, because 
chips obtained by vacuum frying involved a 50 % 
reduction of fat relative to standard commercial 
potato chips, those products could be considered 
as a  reduced-fat item according to the Mercosur 
Technical Regulation [35]. Of the participants, 
32 % responded with positive wordings about the 
product, perceiving it as a  “healthy”, “reduced-
calories”, “lower-fat” or “fat-free” snack. This 
approval indicated that at least some participants 
were able to perceive the vacuum-fried snack as 

Tab. 5. Perception of a vacuum-fried snack identified in the word-association task.

Dimension/Category Examples of individual responses
Percentage  

of mention [%]
Sensory characteristics 60

Taste Tasty 45

Attitudes and feelings Desire to eat, addictive, temptation, I like it 27

Texture Crispy, crunchy, dry 17

Appearance Very similar to the traditional ones, good appearance, good presentation 9

Colour Good colour, bright colours 2

Elaboration process 15

Ignorance I don’t know, never consumed, never heard of it 48

Cooking Cooking method that does not use oil, less oil, vacuum cooking, 
unusual cooking

32

Packing Vacuum-packed, package 20

Nutrition and health 10

Negative nutritional characteristics Fatty, too much salt, too high in calories, cholesterol, junk food, 
unhealthy, preservatives

68

Positive nutritional characteristics Reduced calories, lower fat, fat-free, healthy 32

Foods and beverages 8

Snacks French fries, snack 58

Foods and beverages Potatoes, beer, barbecue, meat, breaded veal cutlet 42

Consumption habit 4

Special occasions Birthdays, get-togethers with friends, social gatherings 57

Frequency and portion Small amount 43

Other characteristics

Interesting, innovative 3
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having an improved nutritional quality compared 
to the fried snacks sold in the Argentinian market.

Perception, and willingness to buy and try 
the vacuum-fried snack

The results indicated that a  respective 71  % 
and 75  % of the participants were willing to buy 
and try the product. According to Nielsen com-
pany survey [7], a  respective 63  % and 65  % of 
consumers globally like to buy and try new and 
varied snacks. Fig. 1 and Fig. 2 illustrate the repre-
sentation of the relationship between the percep-
tion of the participants and the willingness to buy 
and try a  vacuum-fried snack, respectively. The 
variance of the experimental data was represented 
by an 86 % (willingness to buy) and an 84 % (will-
ingness to try). Regarding willingness to buy, Fig. 1 
demonstrates that the participants would definite-
ly buy the vacuum-fried snack because they asso-
ciated it with a  “tempting” product, which made 
them “want to try”, “they look the same as the 
traditional ones” and had “good presentation”. As 
was observed at willingness to try, the participants 
who were not willing to buy the snack mentioned 
negative nutritional characteristics. As to the will-
ingness to try, Fig. 2 is consistent with the reaction 
that the participants who would definitely try the 
snack related it to categories of texture, attitude 

and agreeable sensations, appearance, as well as 
positive nutritional characteristics of the product. 
The participants who were not willing to try the 
product mainly mentioned the negative nutritional 
characteristics, perceiving it as “unhealthy” and 
“junk” food.

The results suggested that the nutritional and 
sensory characteristics of the vacuum-fried snack 
play a  principal role in consumer choice. The 
same was mentioned by Araujo Martins et al. 
[25]. This is in line with the report of Alarcón-
García et al. [5] that 60  % of Ibero-American 
consumers consider „healthiness” as a  key deter-
minant of snack purchasing and consumption. 
The negative attitude of the participants to try 
and buy the developed snack could be due to the 
lack of knowledge about the applied processing 
technology. Within this context, providing the in-
formation on improvement of the nutritional qual-
ity of foods by vacuum frying would be helpful in 
generating a  more positive consumers’ attitude 
towards the product. That would improve their 
perception and motivate their choice.

Snack colour acceptability
The information obtained on colour accept-

ability for each product was grouped to cate
gories “I  do not like” (1–3), “I  neither like nor 
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Fig. 1. Correspondence analysis to visualize the rela-
tionship between the categories identified (triangle) 
in the word-association task and the hedonic scale of 
willingness to buy (circle).
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dislike” (4) and “I  like” (5–7). Approximately 
65  % of the participants rated the snacks with 
the highest scores on the scale (“I  like”), regard-
less of the frying method applied. According to 
Mielby et al. [33], the visual properties of food 
can produce positive consumer feelings that lead 
to food acceptance. The results indicated that no 
significant differences (p > 0.05) were perceived 
in colour acceptability between snacks fried in 
vacuum and atmospheric pressure. The respec-
tive mean values ranged between 3.86 ± 1.08 and 
3.88 ± 1.05. In general, colour of food changes sig-
nificantly depending on the type of frying applied 
[18], but the results suggested that the colour of 
both products elicited similar affective reactions in 
the participants.

Conclusions

This exploratory study provided information 
to understand the relationship between the per-
ception and the willingness to buy and try a snack 
made with potatoes and sweet potatoes. Potato 
chips were the participants’ most frequently con-
sumed commercial-vegetable-fried snack, mainly 
chosen on special occasions, at home and in 
social gatherings, motivated by pleasure and taste. 
Aspects related to cooking were the concepts most 
associated with vacuum frying, followed by a  lack 
of awareness. In contrast, sensory characteris-
tics were the most frequently associated with the 
vacuum-fried snack made with potatoes and sweet 
potatoes. The results of correspondence analy-
sis showed that appearance together with sensory 
and nutritional characteristics of the developed 
snack are the main aspects that the participants 
will have when buying and trying the product. The 
acceptability of the colour through images of the 
snack fried under vacuum indicated similar per-
ceptions as those fried at atmospheric pressure. 
More studies will be needed to assess product 
acceptability by a  given population of potential 
consumers through sensory evaluation. A comple-
mentary study with physico-chemical and sensory 
analyses would be informative for determining the 
effect of vacuum frying on the quality parameters 
of the developed snack. The results of this study 
contribute to the existing literature on the con-
sumption of fried vegetable snacks and expand 
our understanding of the main reasons why con-
sumers choose this type of product, along with 
where and when they most frequently consume it. 
Providing reliable information on the advantages 
of the processing technology would be a valuable 
strategy to increase participants’ confidence 

and knowledge of the favourable health-related 
features of the product. 
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