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RESEARCH HIGHLIGHTS

1. Deep-frying habits and consumer’s preferences in Spanish households were evaluated.
Fried food consumption in the Spanish population is close to other Western countries.

Fried potatoes were the most consumed fried food among the Spanish population.
The most common appliance for the frying process was the frying pan.
Olive oil was the oil mainly employed for the frying procedure.

ABSTRACT

Deep-frying is a popular and ancient method of food
preparation frequently applied within the industrial
and domestic context. Although it is an important
part of the Mediterranean diet, lately health authori-
ties has recommended reducing the use of this culi-
nary technique in order to follow healthier habits.
Despite these recommendations, due to the current
life style, fried foods have increased popularity be-
cause of its easy and fast preparation and their tasty
appearance, that correspond to the wishes of the con-
sumer. The aim of this work was to evaluate the do-
mestic deep-frying habits and consumer’s preferences
in Spanish households assessing the use of different
kitchen appliances, type of oil used for frying, kind of
food intended for frying, reuse habits of the frying oil
and different habits for the frying procedure.

A questionnaire was distributed among 461 Span-
ish people mainly through schools, consumer associa-
tions, Universities, food associations, research cen-
tres, culinary centres, etc.

Results from the present survey revealed that fried
food consumption in the Spanish population is simi-
lar to other Western countries, with the particular
feature that olive oil was mainly employed. The most
common appliance for the frying process was the fry-
ing pan (75.1% of participants), a fact favouring the
frequency of oil change and the control of the frying
temperature; electric fryer users (4.8% of partici-
pants) often left this variable uncontrolled.

Since fried potatoes, a product which can be a dietary
source of certain chemical processing contaminants
such as acrylamide, were by far the most consumed
fried food (34.5% of participants consumed them
once or more a week), futures studies evaluating the
domestic frying of potatoes and consumer's prefer-
ences would be interesting.

Key words: consumers, domestic habits, fried prod-
ucts, frying habits, households, oil
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INTRODUCTION

Deep-frying is a popular and ancient method of food
preparation frequently applied within the industrial
and domestic context!!’. From a chemical point of
view, it implies a dehydration process characterized
by a short cooking time due to the hot transfer, inner
food temperature below 100°C and fat absorption
from the frying medium. The procedure involves sub-
merging a food in extremely hot fat or oil (160-
180°C) that acts as hot transmitter to produce a fast
and uniform heating. As the temperature difference
between the heating medium and food increases, the
heat transfer within the cooking process runs much
faster. Simultaneously with the heat transfer, mass is
transferred from the food to the frying medium and
vice versa™. In a well done deep-frying, the final
product will be hot and crispy on the outside and
cooked safely in the centre!!. In this way, it is possi-
ble to preserve many of the characteristics of the
food, improving in most cases, its taste, texture, ap-
pearance and colour. It allows obtaining a more appe-
tizing product, which undoubtedly contributes to the
successful consumption of fried products®.

There are substantial differences between the fry-
ing process from the industrial sector and that per-
formed at the domestic environment and at restau-
rants or foodservices establishments. In the first case
continuous processes predominate, replenishing fresh
oil as it is consumed by the food and therefore oil is
practically not discarded. In restaurants and fast foods
establishments, the frying processes are discontinu-
ous. The oil is re-used while its organoleptic and nu-
tritional qualities are maintained, a fact determined
using objective criteria (such as polar compounds
index). In the households, the re-use of oil is a com-
mon practice, especially due to economic reasons,
and its discard is carried out in the base of an arbi-
trary criterion such as changes of colour and odour as
well as the appearance of grounds™.

The type of fat or vegetable oil used in the frying
process is decisive, both from a sensorial and nutri-
tional perspective of the resulting product, as well as
from the point of view of yielding and economic cost.
The frying oil will be part of the fried meals; there-
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fore, the quality of fried foods greatly depends on it
5], From a health point of view, in the last times an
increased frequency of fried food consumption has
been associated with different chronic disorders such
as cardiovascular disease, heart failure, hypertension,
type 2 diabetes or obesity. However, in the light of
many studies these negative effects seem to be proba-
bly linked to the use of saturated oils for frying or to
extreme frying conditions (temperature, duration)
which lead to oxidation and then to increased
amounts of trans-fatty acids!®. In contrast, in some
Mediterranean countries, e.g. Spain, where it is com-
mon to include the use of olive and sunflower oil for
frying, this dietary pattern has been associated to a

lower incidence of mentioned pathologies!”.

Frying is a typical way of cooking in the Mediter-
ranean diet®™. However, a worse adherence of the
Spanish population to the Mediterranean dietary pat-
tern has been observed in the last years”'". In addi-
tion, the practice of this culinary technique has been
recommended to be reduced in order to follow health-
ier habits. In 2005, the Ministry of Health and Con-
sumer Affairs of Spain approved the NAOS Strategy
(Strategy for Nutrition, Physical Activity and Preven-
tion of Obesity and Health) with the objectives of
raising awareness of the problem of obesity and pro-
moting initiatives that encourage a balanced diet and
regular exercise. In this respect, the link between
fried foods and a greater fat consumption together
with the associated health problems has done frying
the only culinary technique restricted from the NAOS
Strategy and limited to a maximum of twice per week
'] But the truth is that due to the current life style,
fried foods have increased popularity because of its
easy and fast preparation and their tasty appearance,
that correspond to the wishes of the consumer.

On this framework, the aim of this work was to
identify and evaluate the domestic deep-frying habits
and consumer’s preferences in Spanish households
with the purpose of detecting not recommended be-
haviours that could be re-educated in favour of
healthier frying habits among the Spanish population.
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MATERIALS AND METHODS
Study design

The survey was designed by authors of the present
study in consultation with colleagues from the Poly-
technic university of Valencia. For the design, similar
studies previously published were taken as a refer-
ence!'*'¥. In a first step, the survey was piloted on 17
individuals through one-on-one interviews in order to
identify specific focal points needed for the develop-
ment of the questionnaire and to make the necessary
adjustments based on respondent feedback. After that,
the questionnaire was developed and validated with
35 subjects.

The survey included 32 questions divided into six
different topics, according to i) socio-demographic
characteristics (gender, age group, nationality, type of
household, number of individuals/home and number
of individuals lower than 18 years at home), ii) culi-
nary habits (frequency of the appliance of different
culinary techniques) iii) consumption and preparation
of fried foods (frequency of consumption of fried
foods and specifically of fried potatoes, fried doughs
and breaded products; types of foods intended for
frying (fresh or frozen) that are consumed, follow-up
or not of the recommendations of frying, defrosting or
not of frozen foods intended for frying), iv) frying oil
characteristics (preference for the use of frying oils
including oils labelled as special for frying, place of
purchase and consumption), v) frying procedure char-
acteristics (kitchen appliance used for frying, im-
portance of frying temperature and control of it, sub-
jective ratio between the amount of food respect to
the dimensions of the frying utensil: less than half,
half, more than half or full occupancy), vi) and after-
frying habits (criterion to consider that food is fried
(ready foods), method to remove oil from fried food,
method to clean frying oil and place of storage of
used oil). Questions were structured in check boxes
with unique or multiple possible answers. In addition,
dietary information and usual habits consisted of rat-
ings of how frequently the individuals eat different
types of foods, apply different culinary technics and
use different frying appliance (daily, weekly, month-
ly, exceptionally and never). Questionnaire included a
brief introduction about the aim of the study and par-
ticipants gave their consent to use the data in the re-
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search.

Data collection

The present study was conducted using both web-
based and paper-based questionnaires. Web-based
survey was conducted via an internet platform
through Google form links (Melbourne, Australia)
and paper-based questionnaires were directly distrib-
uted to the respondents. Questionnaires were accepted
when more than 75% of the survey was completely
answered and no more than two questions per topics
were missing. 281 responders were from the web-
based questionnaires and 180 came from paper-based
questionnaires. Both datasets were merged for analy-
sis. The survey was conducted in May-June 2017.
The criteria for selecting the participants were indi-
viduals who make or consume fried foods at home
and whose ages were higher than 18 years. The main
chains for the distribution of the questionnaires were
schools, consumer associations, Universities, food
associations, research centres, culinary centres, etc.

Statistical analysis

Responses collected from paper-based questionnaires
were included in the Google forms and attached to
those received by the internet form through this same
online platform. In this way, the format of the output
of the results was unified. All data were compiled in
an excel spreadsheet format. Statistical analyses were
performed wusing Statgraphics Centurion XV
(Herndon, VA, USA) and SPSS version 16.0 (SPSS
Inc., Chicago, IL). Descriptive statistics were used to
describe all variables. Categorical data were ex-
pressed as frequencies and percentages.

RESULTS AND DISCUSSION
Characteristics of the participants

This study provides information about the frying hab-
its at Spanish households using data from a survey
conducted to Spanish adults in May-June 2017. With
the aim of obtaining representative samples of the
study population and minimizing the introduction of
response bias, the survey included both web-based
and paper-based questionnaires!”!. The use of the
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web-based format allows a more broad dissemination
of the questionnaires, with less-time and less costly.
Another advantage is that returned data are already in
an electronic format and complete information is re-
ceived as it is necessary to fill the full test to be final-
ized and able to be sent. In order to avoid that data
could come from a selective group, allowing only the
participation of people who is accustomed to the use
and who have access to internet, paper-based ques-
tionnaires were also distributed among participants.
In this way, other collectives were included but with
the risk that not all the questions are always totally
answered.

A cohort of four hundred seventy five volunteers
was randomly recruited for the cross-sectional popu-
lation survey. Fourteen participants did not complete
the paper-based questionnaire study and their data
were withdrawn, then the number of participants re-
sponding the survey was 461. Two hundred and
eighty one people filled out the online questionnaires
and the rest completed the paper version. Participants
were adults who usually prepare or consume fried
foods at home. Most of them (58.6%) considered to
have a high level of knowledge and experience in
cooking. Between women, 66.1% considered they
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had high culinary experience, whereas only 46.3% of
surveyed men considered themselves with such expe-
rience (data not shown). This finding was in agree-
ment with the Spanish social pattern according to the
information provided by the ENHALI-2012 study.
This report displayed the differences in gender and
the high participation of women in the activities of
food preparation, confirming that 76.6% of women
are responsible for all or most of foods cooked at
home, compared to 21.8% of men!'®. Table 1 sum-
marizes the sociodemographic characteristics of the
participants, which are in line with the characteristics
of the Spanish general population''”!. The final analy-
sis included 175 males and 280 females consumers of
fried foods, mostly Spanish (96.5%). Respondents
were distributed across all age groups with 18-35
years (31.9%), 36-55 years (45.8%), 56-65 years
(14.5%) and higher than 65 years (5.2%). The aver-
age profile of the households was constituted by two
(27.3%), three (26.2%), 4 or more individuals
(35.4%). Percentage of households with no individu-
als under 18 age was 60.1%. Regarding the type of
household, majority of participants live in couple
(61.6%), where a 39.0% live with children and the
22.6% without children at home.

Table 1. Sociodemographic characteristics of participants

Characteristic Participants (%) Characteristic Participants (%)
Gender Individuals / home
Male 175 | (38.0) 1 41 | (8.9)
Female 280 | (60.7) 2 126 | (27.3)
Missing 6 | (1.3) 3 121 | (26.2)
Age group 4 127 | (27.5)
18-35 147 | (31.9) 5 27 1 (5.9)
36-55 211 | (45.8) More than 5 91 (.0
56-65 67 | (14.5) Missing 10 | (2.2)
More than 65 24 | (5.2) Type of household
Missing 12 | (2.6) Single 39 | (8.5)
Nationality 12 | (2.6) Single with children 17 1 (3.7)
Spanish 445 | (96.5) Shared apartment 20 | (4.3)
Other than Spanish 8 1| (1.7) Couple without children 104 | (22.6)
Missing 81 (1.7) Couple with children 180 | (39.0)
Individuals < 18 at home Couple, children and relatives 81 (1.7
Yes 173 | (37.5) With parents 31 | (6.7)
No 277 | (60.1) With parents and siblings 46 | (10.0)
Missing 11 2.4 Other situation 51 .1
Missing 11 | (2.4)
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Culinary habits and description of the frying hab-
its at home

Results from the survey show that different culinary
habits are well-distributed within the week. A 60.7%
of participants declared the application of baking;
52.9% declared the use of boiling; 50.8% stated the
utilization of frying; 46.9% mentioned the application
of grilling and a 29.7% declared the use of steaming
once or more a week (Table 2). Culinary habits more
applied daily are cooking on the grill (42.5%) and
boiling (39.0%). Frying is a common cooking method
in Western countries and specifically is a typical way
of cooking in the Mediterranean diet™®. However, due
to the proposed initiatives to prevent the problem of
obesity, this culinary practice is recommended to be
limited. The external causes of excess weight are sev-
eral, but the inadequate diet and physical inactivity
are emphasized because they are modifiable factors
] During frying, the food absorbs a part of the oil
and increase the fat content and the caloric value. For
that reason and despite its popularity, frying is the
only technique culinary regulated in Spain from the
NAOS Strategy (Strategy for Nutrition, Physical Ac-
tivity and Prevention of Obesity and Health)!""). From
the present survey it is suggested that most people
consume fried foods once or more a week (weekly)
(58.6%) or once or more a month (monthly) (27.1%),
whereas there were a low proportion of people who
eat these products daily (5%) or exceptionally (6.9%).
No relevant differences were found among age of the
participants concerning the frequency of fried food
consumption (Figure 1). The SUN (Seguimiento Uni-
versidad de Navarra) project described that university
graduates in Spain consume fried foods with the fol-
lowing frequency: 0-2 times/week (41%), 2—4 times/
week (33%) and more than 4 times/week (25%)!"").
Present results were similar not only to those found in
other studies conducted in Spanish population but
also in other nationalities with different culinary and
food cultures. Cahill et al.*® reported that US adult
women and men mostly consume fried foods weekly
and only 3.5% of women and 7.4% of men consume
them every day. Similarly, Wang et al.”'! observed
that fried foods were most frequently consumed 1-2
days per week (41.5%) or hardly at all (42.1%) in
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Chinese adult women and only 3.2% of the partici-
pants consumed fried foods nearly every day.
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Figure 1. Frequency of consumption or preparation
of fried foods at home by age group (%)

Fried potatoes are the fried foods consumed more
frequently (34.5% of participants consumed them
once or more a week and 31.7% once or more a
month). To a lesser extent breaded products are main-
ly consumed monthly (36.9%) and fried dough excep-
tionally (38.6%). Regarding the type of food intended
for frying, most respondents (46.9%) considered they
buy them fresh to prepare at home but also use both
fresh and frozen or refrigerated foods (42.3%). In the
case of foods prepared for frying, majority of people
(58.6%) follow the frying recommendations indicated
by the container. When frozen foods are consumed,
most of the participants (44.5%) do not defrost the
product before frying and 35.1% of them do it. A
smaller percentage (7.4%) makes it depending on the
food that is going to be fried. Only 1.3% declared not
to consume frozen foods intended for frying.

The oil used for frying is part of the fried food that
is consumed, therefore the quality of the fried foods
depends to a great extent on the characteristics of the
oil used. The choice of the frying oil is dependent on
a number of factors, including price, stability and re-
sistance of both oil and fried foods to oxidation. At
high temperatures (150-200°C), highly unsaturated
vegetable oils have a short frying life and a short shelf
-life due to their susceptibility to oxidation. In con-
trast, oils rich in saturated fatty acids or partially hy-
drogenated oils have improved stability profiles for
prolonged frying!®. In the present study, the use of
olive oil to fry foods was reported by 68.5% of the
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subjects and 17.8% admitted to use both olive and
sunflower oil. Other studies performed in Spain have
also reported that the oil most used to fry at home by
the Spanish population is olive oill'*'***. Among the
advantages of frying with olive oil, it should be high-
lighted the improvement in many cases of the saturat-
ed/monounsaturated/polyunsaturated fatty acid profile
of the food and the enrichment of the food in fat-
soluble vitamins and antioxidant compounds™™. In
this sense, although interest in the associations of die-
tary patterns and specific cooking techniques with
risk of disease is increasing[24], in Spain, a Mediterra-
nean country where olive or sunflower oil is used for
frying, the consumption of fried foods is not associat-
ed with coronary heart disease or with all-cause mor-
tality!??!. Present results are far from those found in a
study conducted in Argentine adults, in which the oil
most used to fry was sunflower, indicating the cultur-

al differences between the two populations!".

Regarding the reason for the choice of frying oil
for the frying process, respondents admitted to be
conditioned by the properties (280 subjects), taste
(217 subjects), price (56 subjects) and stability of oil
(50 subjects) but also by the type of food intended for
frying (86 subjects) (data not shown). Very often, the
choice of oil is also affected by the geographical loca-
tion of consumer. Excluding the participants that re-
ported missing data, survey displayed that frying oil
is mostly bought at supermarkets (15.0% for sunflow-
er oil and 31.0% for olive oil) and olive oil is also
acquired in cooperatives (31.7%). These findings are
in agreement with the general trends of the Spanish
population, since people opt for large areas for the
purchase of non-perishable products, which is done
less frequently than fresh food. In contrast, the prox-
imity trade of intermediate size and the small special-
ized shops (greengrocers, fishmongers, butchers and
bakeries) adapt well to the needs of the Spanish diet,
in which more than half of the expenditure is dedicat-
ed to fresh products'®!. Almost 60% of the partici-
pants are not consumers of oil labelled as "special for
frying", even a quarter of the studied population was
unaware of the existence of these oils. The majority
(69.4%) usually consume less than 2 litters of frying
oil per month.

Marta Mesias et al.

Among the frying procedure characteristics, the type
of kitchen appliance selected for the frying process
was evaluated in the questionnaire. Three fourths of
the participants selected frying pan and only 4.8%
marked the electric fryer as the preferred appliance.
Moreover, 14.5% indicated to use both cookware in-
distinctly. The frequency of use of both utensils for
frying is mostly weekly (Figure 2), in accordance
with fried food consumption commented above. An-
other study conducted with Spanish students indicated
that the selection of electric fryer or frying pan for the
frying process depends on the product that is going to
be fried. In this sense, electric fryer was mostly used
to fry frozen and precooked foods together with pota-
toes, squid or homemade croquettes, while homemade
frying of vegetables or fish is mainly carried out in
frying pan!'?.

20

70 A

60
E 50 A ODaily
@ OWeekly
5 0 ] OMonihly
& 30 A BExceptionally

mNever

20 A

N 1

0

Frving pan Electric fryer

Figure 2. Frequency of use of frying pan and electric
fryer to fry foods (%)

Majority of participants (93.3%) affirmed that they
consider important to control frying temperature, alt-
hough only 67.2% control it. Obviously, the way to
control the temperature during frying will depend on
the utensil used for the process (Figure 3). In the case
of the frying pan, participants control the temperature
mainly in three ways: i) by regulating the power of
the gas flame, the glass ceramic or the induction plate
(38.6%); i) they consider that the temperature of the
oil is adequate when it begins to smoke (smoke point)
(18.2%) ;iii) they do not have precise control, pouring
the food into the frying pan when the oil has warmed
up for a while (without control) (18.4%). In the case
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of the electric fryer, the desired temperature is usually set: 1) by controlling the thermostat according to the tem-
perature considered that food needs (9.5%); ii) marking the picture of the food to be fried as indicated by the fry-
er (4.6%); iil) always selecting the maximum temperature independent of the type of food that is going to be
fried (1.7%). Responders also indicated that according to the appliance surface, the amount of food intended for
frying is mostly more than half of the dimensions of the frying surface (frying pan or frying basket) (36.9%)
(Table 2). Information about the food/frying oil ratio was not reported.

Table 2. Description of the frequent culinary habits, fried food consumption and habits for frying (participants
and corresponding %)

Culinary habits
daily weekly monthly exceptionally never
Frying 26 (5.6) 234 (50.8) 116 (25.2) 82 (17.8) 3 (1.7)
Baking 17 (3.7) 280 (60.7) 115 (24.9) 36 (7.8) 13 (2.8)
Grill 196 (42.5) 216 (46.9) 21 (4.6) 15 (3.3) 13 (2.8)
Boiled 180 (39.0) 244 (52.9) 21 (4.6) 7 (1.5) 9 (2.0)
Steam 43 (9.3) 137 (29.7) 73 (15.8) 129 28.0) |79 (17.1)
Consumption and preparation of fried foods
daily weekly monthly exceptionally missin
Fried foods 23 (5.0) 270 (58.6) 125 (27.1) 32 (6.9) 11 (2.4)
Fried potatoes 13 (2.8) 159 (34.5) 146 (31.7) 114 47 |29 (6.3)
Fried doughs 1 (0.2) 28 (6.1) 41 (8.9) 178 (38.6) 213 (46.2)
Breaded products 4 (0.9) 115 (24.9) 170 (36.9) 120 (26.0) 52 (11.3)
firesh firozen indistinctly [ missing
Types 216 [ (46.9) 44 [ 9.5 195 | (42.3) 6 | a3
yes no missing
Recommendations 270 | (58.6) 123 |een [ 68 | 148)
yes no depends not consumed missing
Defiosting 162|351 205 | @445 34 J(74) 6 a3 Js54 lawn
Frying oil characteristics
sunflower olive oil both others missing
Preference 40 [ 8.7 316 | (68.5) 82 |7 1 o2 ]2 | @.8)
Place of purchase
neighborhood 18 3.9 29 (6.3) 1 0.2) 4 (0.9 1409 |(88.7)
local markets 13 (2.8) 23 (0.5) 1 (0.2) 3 07 [421 13
supermarkets 69 (15.0) 143 (31.0) 16 (3.5) 4 0.9 |22 [w@on
hypermarkets 38 (8.2) 119 (25.8) 18 (3.9) 3 0.7) 283 | (61.4)
cooperatives 1 (0.2) 146 (31.7) 0 (0.0) 1 02 [33 379
yes no unknown missing
Special for frying 46 [ (10.0) 275 [ 59.71) 117 | (25.4) | 23 |0
< 2 liters 2— 5 liters >3 liters do not know missing
Consumption 320 | (69.9) 57 [ (12.9) 9 [ 2.0) 71 | 15.9) 4 | 0.8
Frying procedure characteristics
frying pan electric fryer both other missing
Kitchen appliance 346 | (75.1) 22 [ @s) 67 (14.5) 7 (1.5) 19 @y
yes no missing
Temperature 430 | (93.3) 11 [ 2.9 20 |@3)
yes no missing
T* control 310 | (67.2) 129 [ 8.0 2 J@s
< half half > half full missing
Potato/appliance surface 56 [a2.n 109 | (23.6) 170 | (36.9) 105|228 21 @6
After frying habits
colour timekeeper without bubble smell missing
Ready foods 412 [89.49) |13 [ 2.8) 7 [ (1.5 3 | 0.7 26 |G
paper rack both none missing
Removal of oil 351 [76.1) |33 [ (7.2) 29 |@©3) 2 [ (4.8) 2% |67
strainer paper both no reusing missing
Cleaning 248 | (53.8) 32 | (6.9) 4 | (0.9) 2 | (0.4) 175 | (38.0)
same container closed container open container no reusing missing
Storage 61 [(132) ]205 [ (44.5) 30 |74 20 | 4.3) 95 | 20.6)
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Figure 3. Temperature control during frying in the
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At the end of the frying process, foods are considered
to be ready because of the colour of the fried product
(89.4%) and only a minority stop the procedure when
timekeeper indicates certain time (2.8%), when the
food stops bubbling in the oil (1.5%) or when the
food smells like a fried product (0.7%).

Most of the participants (76.1%) use absorbent
paper to remove the oil from fried foods. A 53.8%
clean the oil used by filtering it with a strainer and
storage it in a closed container (44.5%), in an open
container (17.4%) or in the same frying container
(13.2%) (Table 2). It has been reported that adults
from Argentina have very similar habits, since they
mostly use paper to remove excess oil from the food
(84%), filter the oil before storage (52%) and store it
in the same container (60%), in a glass container
(20%) or in a plastic container (20%)!"*.

An important factor is the times that frying oil is
re-used. It is known that, with repeated use, oils dete-
riorate during frying, leading to a change in the fatty
acid composition and absorption of other oil-
degradation products into fried foods?*?”.. This fact
may be more common away from home but also at
home and, again, it depends on the appliance used for
the frying process. Frying in a frying pan can be re-
peated a not very high number of times, given that the
amount of oil is usually not much and the alterations
in the oil appear soon. Using olive oil to fry in skillet
up to 4-5 times can be an acceptable gastronomic and
nutritional recommendation. Frying in an electric fry-
er uses a greater volume of oil and therefore the alter-
ation products are more diluted allowing a greater

Marta Mesias et al.

number of frying!**. In general, it could be advised to
fry 10 times with sunflower oil and a little less than
30 with olive oil. These numbers could increase de-
pending on the capacity of the fryer and the frying of
lean foods”**”). The addition of "unused" oil to the
fryer (refilling the oil that the food has adsorbed after
each use) is a positive strategy from the nutritional
point of view!*®!. In the present study, among the fry-
ing pan users, a total of 53.4% of the participants re-
use oil 2-4 times, a minority declare to reuse it 4-8
times (15%) and 6% do it more than 8 times. In con-
trast, 156 responders use fresh oil. Among the electric
fryer users, the oil is re-used in a higher proportion: 4
-8 times (38 participants), more than 8 times (30 par-
ticipants) and 2-4 times (24 participants). It has to be
taken into account that in the present survey, most of
people selected frying pan as the common appliance
used for the frying process. In this sense, students
from Spain indicated that they usually change the oil
from the electric fryer after the number of frying pro-
cess, in the following proportion: < 5 times (9%), 5-
10 times (21%), 11-20 times (25%), > 20 times(8%)
(21 Gatti et al." reported that in Argentine, adults
tend to reuse oil in the domestic practices once
(28%), twice (40%), three times (4%) or until they
see it is altered (28%), but in this study the used ap-
pliance is not specified. Factors considered by the
participants as determinant for the change of frying
oil are shown in Figure 4. As represented, main fac-
tors are colour of the oil (36.7%) and presence of sed-
iments (33.2%) and in a lower proportion taste
(6.9%), viscosity (6.1%) or smell (0.4%).

Smell }

Viscosity

Taste

Not reuse ‘

Sediment ‘

Colour ‘

% ol the participants

Figure 4. Criteria considered by participants as deter-
minants for oil change
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CONCLUSION

Findings from this study indicate that Spanish popu-
lation mainly prepare or consume fried foods one or
more a week, with a frequency close to that reported
in other Western countries. As a typical Mediterrane-
an habit, olive oil is the frying oil more used, fol-
lowed by sunflower oil, which involves a healthy
dietary pattern associated to a low incidence of cardi-
ovascular diseases and other pathologies. Frying pan
is the most common appliance for the frying process,
promoting a more frequent change of oil (mainly
based on its color change and the existence of sedi-
ment) and a greater control of the temperature. In
contrast, the use of the electric fryer is less frequent
and seems to be accompanied by the lack of control
over this parameter. Fried potatoes are the most con-
sumed fried food. Due to these products are a source
of exposure to certain chemical process contami-
nants, such as acrylamide, it would be necessary to
conduct future surveys focused on the frying habits
of fried potatoes in order to detect those practices that
may condition the presence of this acrylamide in
these foods.
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