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Abstract

Fried foods are widely consumed in Brazil and their quality depends on the oil or fat they are fried. Qualitative (physical
chemistry indices) and quantitative measurements (fry-life oil or fat until disposal, oil turnover, type of oil or fat and amount
and type of fried foods) and associations were performed. We applied a structured form and collected 60 mL of frying oil or
fat in each of the 70 fried food stands of 15 street-fairs in Goidnia, Brazil. All samples were suitable in the quantity of free fat
acids (<0.9% oleic acid), one was inadequate to peroxide value (>10 mEq/kg) and 1/3 was unsuitable to polar compounds
(<25%). The majority (62%) use temperature up to the allowed (180 °C). Approximately 250 units of products are fried in at
least one day in 42% of the fried food stands. Soybean oil is used in the majority (94%) of fried food stands and the fry-life is of
6 hours (60%) or a day of work/sale. The nonconformity of the content of total polar compounds in fried foods had significant
association with frying time and the conformity of acidity had significant relationship with frying time by a chi-square test.
All other associations were not significant. A fry-life of oil or fat up to 6 hours can avoid the excess of polar compounds in the

frying medium and protect the quality of fried foods.
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1 Introduction

Consumers prefer the sensorial qualities of fried foods
as flavor, appearance, and texture. The consumption of fried
foods, mainly pastries is a deeply rooted Brazilian custom. Many
people attend fairs solely to consume fried pastries and snacks,
as well as coffee, soda and other cost-effective products that can
be eaten quickly (BAURU, 2007) and special fairs at Goiania,
Goias, Brazil, have become an important part of Goids popular
culture, selling cloths and fried foods as salty snacks and pastries
(GOIANIA, 2010).

The quality of pastries and other fried snacks depends not
only on the sanitary conditions in which they are produced,
maintained and ordered, but also on the quality of the oil or
fat in which they are deep-fried. The frying oil or fat quality
influences oil absorption and types of by-products and residues
absorbed by food. The type of food being fried also influences
the oil or fat fry-life (FREIRE; MANCINI-FILHO; FERREIRA,
2013). Changes in oil and its assessment through the frying cycle
of oil or fat used are studied in this paper.

The oil quality monitoring in food service uses quality
indicators based on quality attributes as hour of use, smoke
evolution, foam height and changing of the original color or
by measuring quality variables as percentage of free fatty acids,
peroxide value, p-anisidine levels, total polar compounds (TPCs)
and temperature. However, due to the complexity of the process,
no single method can entirely measure the deterioration of oils

in the frying process (PRISTOURI; BADEKA; KONTOMINAS,
2010). Some punctual diagnostics has already been performed
about the oil quality and quality monitoring of oil or fat used in
food service in several studies (STIER, 2004; BERTANHA et al.,
2009; BANSAL et al., 2009; JUAREZ et al., 2011; OSAWA et al.,
2012; DAMY; JORGE, 2003; JORGE; JANIERI, 2004). They
used rapid methods based in color. Others (DOBARGANES;
VELASCO; DIEFFENBACHER, 2000; RYWOTYCKI, 2003;
OSAWA; GONCALVES; GRIMALDI, 2006) draw comparisons
with the official method of determination of CPT proposed by
Waltking and Wessels (1981). The oil analysis test results were
highly correlated with the values determined by the official
methodology (high performance liquid chromatography)
of determining TPCs which is an analytical procedure that
provides a sensitive and reliable determination of compounds
in fats and oils and differentiates major groups of components
included in the polar fraction. Nevertheless, some rapid kits
are based on oil /fat color change from raw to darken. The
rapid tests and mainly, the color oil alone, is not adequate to
determine the acceptability of frying oils. Different frying oils
and food being fried in these oils will darken the oil at different
rates (ORTHOEFER; COOPER, 1996).

This study proposed to determine the association between
quantitative and qualitative aspects of the quality of the oil and
fat used in deep frying salty snacks and pastries at street-fairs
in Goiania, Brazil.
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2 Materials and methods

2.1 Sampling

This is a cross-sectional, descriptive and exploratory study,
approved by the Ethics Committee of the Federal University of
Goias, under protocol number 288/2010.

There are 30 special street-fairs registered in Municipal
Economic Development Agency of Goidnia. We covered 50%
of this population, i.e., were studied 15 bigger street-fairs, as
determined by number of visitors and size. These 15 street-
fairs represent 50% of registered trade fairs by the Municipal
Economic Development Agency. At each of these fairs,
information was collected through interviews with all the
owners of the fried food stands of street-fairs that discarded the
deep frying oil or deep frying shortening on the collection day.
The average was 4 fried food stands per street-fair.

We chose to focus on the study of deep frying oil or fat
at the time of disposal and factors affecting the fry-life. The
collection of oil and/or fat of the fried-food stands was punctual,
i.e., collected only once.

2.2 Qualitative assessment of oil or fat frying

It was applied a structured form to all the fried food stands
to identify the qualitative and interfering factors on the quality
of the frying oil or fat, investigate the oil or fat fry-life and to
characterize how has been done the frying process. The form
presented questions as type of frying, type and amount of
food fried in the same frying medium, type of oil or fat used,
replacement of oil or fat, type of equipment used for frying;
storage form during use and overnight, time of use of the oil or
fat until disposal and what is the final destination.

2.3 Sampling of oils and fats

The oils or fat frying used at the fryers were collected on a
single day after at least 6 hours of use.

This work was conducted in partnership with the Municipal
Sanitary Surveillance Agency of Goidnia, Goias, Brazil. The
researchers who collected oil/fat samples were accompanied
by Food Division inspectors.

We collected 60 mL of oil or fat at the time of deep frying,
using a stainless steel scoop and a glass funnel. Samples were
transferred to an amber glass and transported in a cooler with
ice sheets to the food laboratory and stored at -22 °C for no
more than one month until analysis was completed. Before
being stored under freezing temperatures, all samples were
filtered. Samples were thawed using refrigeration for 24 hours
prior to analysis.

2.4 Quantitative analysis of oils and fats

Temperature

At the time of collection the temperature of the oil or fat
was measured in °C using an infrared thermometer with laser
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sights and a range of —-60 to +500 °C (AKSO Electronic Products,
Model AK 32, Brazil).

Total polar compounds

The TPCs percentage was obtained with a Testo Oil Tester
(Testo 270, Testo do Brasil Instrumentos de Medi¢io, Campinas,
Brazil). The samples were placed in an amber glass at the time
of collection to ensure that the oil/fat remained above 40 °C as
required for this analysis. When the rod of Testo 270 is immersed
in oil, after an adaptation time of approximately 10 seconds,
its sensor measures the dielectric constant, i.e., the electrical
conductivity of these compounds. This value is expressed as a
TPCs percentage (STIER, 2004).

Percentage of free fatty acids

Percentage of free fatty acids was determined using the
AOCS Official Method Ca 5a-40 (AMERICAN..., 2004) in
triplicate, and expressed as the percentage of oleic acid in the
sample.

Peroxide value

The peroxide value was determined using the AOCS Cd
8-53 (AMERICAN..., 2004) in triplicate, and expressed in
mEq/kg of the sample.

p-anisidine level

The p-anisidine level was determined using the AOCS
Official Method Cd 18-90 (AMERICAN..., 2004) in triplicate,
and expressed in anisidine numbers.

Parameters used

The limits adopted for the use of frying oil or frying
fat classified as nonconforming or conforming were frying
temperature below 180 °C, as established by RDC No. 216
(AGENCIA..., 2004a), TPCs below 25%, and less than 0.9%
of free fatty acids expressed as oleic acid as recommended by
Technical Report No. 11 (AGENCIA.. ., 2004b). For the peroxide
value, the maximum value of 10 mEq/kg established by RDC
No. 270 (AGENCIA..., 2005) was adopted. This is the only
document that establishes national standards of quality and
identity for refined vegetable oils. For frying oils/fats, there is no
national standard peroxide value. Thus, in this study we adopted
15 meq/kg as the maximum value of this index as recommended
(FIRESTONE; STIER; BLUMENTHAL, 1991; MONFERRER;
VILLALTA, 1993; CODEX..., 1993).

2.5 Statistical analysis

Descriptive statistics (absolute and relative frequency) was
applied to analyze the qualitative variables that characterized
the process of frying and a chi-squared test for the associate
variables (time of use before disposal, oil type, amount and
type of deep-fat frying of snacks with the physical and chemical
measures) with a p value of < 0.05 considered statistically
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significant. For this analyses, we used the statistical program
STATA, version 9.0 (STATACORP, 2011).

3 Results and discussion

3.1 Frying process

Most fried food stands use soybean oil for frying (Table 1).
Soybean oil is widely used in household frying or deep-fat frying
in Brazil, given the large supply and the low cost of this product
(OSAWA; GONCALVES; MENDES, 2010), as observed by
Jorge and Lopes (2003) in a study conducted in Sao José do Rio
Preto, Brazil. In Salvador, Brazil, soybean oil was generally used
for frying or deep-fat frying in markets, rotisseries, bakeries,
restaurants and industrial kitchens (CAMILO et al., 2010).
Shortening was more likely to be used in fast food restaurants.
The selection of frying oil for a particular application requires
a balance approach with oil or fat fry-life, eating qualities,
product appearance, specific product requirements, cost and
easy for handling (DON BANKS, 1996). In the present work,
the soybean oil showed to be the most preferred frying medium
used in the free-stand fryers.

Slightly more than half of the fried food stands used
a discontinuous frying process (Table 1). Oil that was
continuously heated had better quality than those oils used in a
deep frying process, even at high temperatures or under constant
temperature oscillations (MEHTA; SWINBURN, 2001).

In the continuous frying process, is created steam that
covers the surface of the oil or fat, it is important to prevent
oil come into contact with atmospheric oxygen (CORSINI;
JORGE, 2006).

Most free-stand fryers fried only pastries of varied types
(cheese, ham, ground beef, pizza, chicken with cheese etc.).
Others fried salty snacks such as drumsticks, kebabs or risola. A
few number of fried food stands used the same oil or shortening
for frying pastries and salty snacks (Table 1). They were careful
in not mixing different types of food being fried in the same
oil/fat frying. It is worth noting that there may be a decline
in product quality when certain foods are fried together and
this decline may affect the sensory acceptability by customers
(BAZAR; SZABO; ROMVARI, 2010). For example, foods
such as onions and fish can add unpleasant odors and flavors
to other food products (OSAWA; GONCALVES; MENDES,
2010). Salty foods can promote ionization. The salt ionizes the
water liberated from the product being fried. This ionization
provides the opportunity to form soaps when it contacts acidic
material resulting from coincidental hydrolysis. Furthermore,
salt is a potential source of trace metals known to accelerate
oil/fat deterioration.

Lipids present in the foods, principally in salty snacks
studied (pastries), contributes both to desirable and undesirable
flavors. Among the major compounds of odor and flavor, stands
out the 9-hydroperoxide. Flavor and odor of this compound
were described as deep-fried odors.

Since foods release water, the longer the oil is used in frying
the greater is the possibility of hydrolytic degradation. The
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loss of oxidative stability of oil is due to the oxidation of lipids
(CORSINI; JORGE, 2006).

The most noticeable change in the oil or fat during use is
the darkening. Many compounds of food (as carbohydrates,
phosphates, sulfur compounds, and trace metals) react with oil/
fat or their breakdown products, contributes to color formation.
The rate of color formation can be influenced by the type of
food being fried, e.g., vegetables produce less darkening than
meats because the source of color development is the Maillard

Table 1. Profile of the frying process used in fried food stands, Goiania,
Brazil, 2011 (fried food stands studied, N = 50).

Variables Absolute Relative
frequency frequency
) (%)

Type of oil and/or fat used

Hydrogenated vegetable fat 1 2.0

(Shortening)

Soybean oil 47 94.0

Cottonseed and sunflower oil 2 4.0
Type of frying

Continuous 22 44.0

Discontinuous 28 56.0
Fried foods

Pastries 35 70.0

Salty snacks 13 26.0

Pastries and salty snacks 2 4.0
Amount of food fried in the same oil
and/or fat (und)

<100 14 28.0

100 to 250 21 42.0

251 to 500 8 16.0

>500 7 14.0
Equipment type

Electric frying pan 15 30.0

Electric kettle 28 56.0

Gas frying pot 7 14.0
Form of storage

Pot fryer/Electric fryer capped 3 6.0

Pot fryer/Fryer uncapped 47 94.0
Overnight storage form

Pot fryer/Electric fryer capped 20 40.0

Pot fryer/Electric fryer uncapped 0 --

Not applicable 30 60.0
Replenishment at the same day of use

Yes 24 48.0

Not 26 52.0
Duration of use before disposal

<6 hours 30 60.0

6-12 hours 18 36.0

>12 hours 2 4.0
Disposal destination

Donated 2 4.0

Sold 5 10.0

Soap Production 43 86.0
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reaction. Besides that, the food being fried may produce volatiles
that interact with the frying oil /shortening and contributes to
their darkening.

The frying process is influenced by other factors, including
not only the nature of the fried food but also its quantity. In this
study, the most popular fried-food stands fried up to 250 units
of products in the same oil or shortening before disposing it.
The highest quantity was recorded in the fried food stand selling
salty snacks (Table 1).

During the day, most of the fried-food stands kept their
fryer equipment uncovered. If the oil/shortening was used for
more than one day, the equipment was capped (Table 1). The
oxidation process can be facilitated and intensified by light and
air (CORSINIL JORGE, 2006). Thus, even during use, the oil/
fat should be protected from these two environmental factors.

In half of the fried food stands, the oil/shortening has not
been replaced to cover the oil or shortening lost by the absorption
of food being fried (Table 1). The quantity of oil absorbed and
necessary to be replaced (oil/fat turnover) is a good indicator
of how much stress the oil /shortening is subjected in daily
operation. Turnover is one of several important factors that
influence the quality of the frying oil/fat (DON BANKS, 1996).

These results were similar to 13 fast food restaurants
in Campinas city, Brazil, in which only one restaurant did
not perform the oil replacement (OSAWA; GONCALVES;
MENDES, 2010). The addition of new oil is a common practice
to make up the griddle/pan and make up for the amount
absorbed by the fried food and can decrease the formation
of CPT, triglycerides and free fatty acids in the oil/fat frying
(ARAUJO, 2008) and interfere with the results of quality control
of this oil/fat. The amount of frying oil /fat that should be used
is related to the initial quantity, composition, size and shape of
the food being fried (CAMILO et al., 2010).

In a study conducted in Salvador, Brazil, Camilo et al. (2010)
took samples of oil or fat frying from 90 food establishments,
including bars, cafes and restaurants. They observed that the
highest percentage of establishments used soybean oil for up
to four days and those restaurants used the oil/shortening for
the longest period of time before disposal, until the maximum
fry-life oil/shortening.

The majority of fried-food stands reported that their
discarded frying oil/shortening is used to make soap to clean
the utensils (ladle, pot, dishes, cutlery etc.) that are brought to
the markets (Table 1). The National Health Surveillance Agency
condemns the use of hand-manufactured cleaning products
that have not been approved by the Ministry of Health to
clean utensils and equipment that come into contact with food
(AGENCIA..., 2004a).

3.2 Physical and chemical measures

Frying oil or fat changes with the use, from fresh through
its optimum state to a degraded condition. An overview of the
chemical reactions that occur during frying can be found in
Freire, Mancini-Filho and Ferreira (2013). The physical and
chemical changes that occur in oils /fats during the frying
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process are because it takes place at high temperatures and
in the presence of air and water from food (MACHADO;
DOBARGANES; ABRANTES, 2008).

The conforming and nonconforming of the samples of oil/
shortening until the maximum fry-life oil in relation to physical
and chemical quality measures is presented as a percentage in
Table 2, with the exception of p-anisidine value.

All samples were within an acceptable range for percentage
of free fatty acids, with values ranging from 0.19% to 0.80%. The
observed data are a consequence of new oil added during frying
process, which dilutes these values (MENDONCA et al., 2008).
Similar data have also been observed in other regions of Brazil.
Tavares et al. (2007) evaluated the quality of commercial fats
and oils for frying in Santos city, Brazil; only 9 out of 50 samples
evaluated showed unsatisfactory results for percentage of free
fatty acids. Jorge and Janieri (2004) studied the percentage of
free fatty acids of soybean oil used in frying at a University
Restaurant, which practices oil replacement. They observed
values of acidity ranging from 0.11% to 0.36% after 15 hours of
frying; the oil/fat was therefore deemed compliant.

For peroxides, the values ranged from 0.76 to 10.54 mEq/kg,
and only one sample was not conforming to this parameter
(Table 2). It is worth noting that the peroxide value is not only
a good indicator to assess the degree of oxidation of oils and fats
but it is also an important indicator of oxidation and rancidity
in foods (GUZMAN et al., 2011), although it does not provide
information on secondary oxidation products (SORIANO;
MOLTO; MANES, 2002). As the samples were analyzed on
the day of disposal, the peroxide value had likely peaked and
subsequently declined.

For this reason, to quantify the oxidation of secondary
compounds we determined values of p-anisidine. This is
a method used to determine secondary products of lipid
oxidation, detecting mainly 2-alkenal. The anisidine number
is defined as 100 times the optical density measured at 350
nm in a 1 cm cuvette solution containing 1 g of oil in 100 mL
of reagent and solvent mixture. The peroxides present in the
oxidized fat or oil, animal fat or vegetable oil are transient
intermediates that decompose at various carbonyl compounds
and other compounds, especially 2,4-dienais and 2-alkenal in
the presence of p-anisidine in acidic medium. Among the 50
samples analyzed, the lowest observed value was 6.50 and the
highest 98.30. When comparing these values with the frying
time, the lowest value was found in a sample of oil/fat used for

Table 2. Percentage of conforming and nonconforming of physical
and chemical properties of deep frying oil and fat (Number of stands)
(N = 50), Goiénia, Brazil, 2011.

Conforming Non-conforming
Physical and chemical Fre F
measures quency requency

N % N %
Acidity (% oleic acid 50 100 0 0
Peroxide value (mEq/kg) 49 98 1 2
TPCs (%) 37 74 13 26
Temperature (°C) 19 38 31 62
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6 hours, while the highest in a sample, with 18 hours of use.
Sunisa et al. (2011), studying the process of frying poultry meat
in palm oil, associating temperature and frying time, obtained
p-anisidine values ranging from 1.02 to 66.44, and the highest
values were also found to increase with the frying time, similar
to our study.

Ahmad Tarmizi, Niranjan and Gordon (2013) investigated
changes in anisidine under the effect of frying oils combined
with air after application to the vacuum frying, obtaining values
of p-anisidine between 40 and 100. These authors also concluded
that the amount of p-anisidine gradually increased with time
of frying. It is a fact indicating that in the first hours of use, the
oxidation reaction is already occurring and primary products
(peroxides, hydroperoxides, conjugated dienes, hydroxides and
ketones) are formed and degraded, thus producing secondary
products (epoxides, compounds volatile and non-volatile)
obtained by cleavage and rearrangement of peroxides (GOMES;
CAPONIO; DELCURATOLO, 2003).

Most samples of deep frying oil or shortening showed
TPCs levels below 25% (Table 2). Those samples with values
that exceed the recommended TPCs levels were all soybean oil
samples; however, only three free-standing fryers used other
types of oil/fat (hydrogenated vegetable fat or shortening,
sunflower and cottonseed oil). A recent study by Judrez et al.
(2011), monitoring the quality of soybean oil, sunflower oil and
shortening after frying, used the Testo 265 to determine TPCs
levels and found that the worst values were observed in soybean
oils. Soybean oil was among the worst when compared with
sunflower oil (28.5 and 25.8%, respectively, after 31.5 hours of
deep-frying). Generally the dielectric constant depends on the
oil type, water content, amount of oil leached from food being
fried, and the polar materials (ORTHOEFER; COOPER, 1996).

Given the high percentage of nonconforming between the
physical and chemical measurements, these data were associated
with the temperature (Table 2). Most of the samples were above
180 °C, and sample temperature ranged from 129 to 210 °C.

A similar result was observed by Tavares et al. (2007) in
Santos city, Brazil. Therein, 41 stores (82% of the samples) used

oil/shortening at temperatures above 180 °C. The range of 160 to
180 °C is recommended as the best range to fry foods because
under higher temperatures the oil/fat deteriorates more rapidly,
and at lower temperatures, the product absorbs more fat/oil. It
should be noted that increasing the frying temperature from
180 °C to 215 °C causes a considerable increase in the rates
of thermal degradation and oxidation (BANSAL et al., 2009;
ALADEDUNYE; PRZYBYLSKI, 2009). For most owners of
fried-food stands, there is the misconception that the higher the
temperature, the better the frying process. In addition, although
deep-fryers pans or griddles had thermostats, they often were
not used properly or were defective.

In an attempt to understand the effect of qualitative
variables (amount of fried snacks, frying oil/fat type and time of
fry-use) on the quantitative variables (temperature and physical-
chemical measurements - TPCs, acidity and peroxide value), we
examined the association between the measures by a chi-squared
test. It is presented the results of association of the physical and
chemical parameters classified as conforming or nonconforming
according to the recommended values and the amount of fried
foods and with the time of frying (Table 3); and with the type of
frying and type of oil/fat (Table 4). We observed no significant p
values; thus, from the samples studied it cannot be established
the optimal number of snacks that should be fried in the same
oil/fat, when oil should be disposed, the recommended type of
frying (continuous or discontinuous) or what type of oil or fat
is most suitable for the frying process under study.

Nevertheless, by associating the duration of oil/frying
fat before disposal and physical-chemical measurements was
observed a significant relationship between TPCs and acidity
(p values<0.05); that is, the longer the frying time before disposal
(mainly between 6 and 12 hours), the higher concentration
of free fatty acids and polar compounds produced due to
auto-oxidation and hydrolysis reactions. The Frying time had
significant effects on free fatty acid content and dielectric
property. Free fatty acid content increases significantly with
increasing frying time. The dielectric property was strongly
correlated with frying time of oil samples (ZIAIIFAR et al.,
2008).

Table 3. Association between physical and chemical conforming or nonconforming and the amount of food fried and fry-life of oil or shortening

used, Goiania, Brazil, 2011 (N = 50).

Physical and chemical

Amount of food fried (units)

Use before disposal (hours)

measures <100 =2100to<250 251to500 >500 N (%) p-value <6 >6a<12 >12 p-value

TPCs (%) 0.89 0.02
Conforming (<25%) 10 15 6 6 37 (74) 25 12 0
Nonconforming (>25%) 4 6 2 1 13 (26) 5 6 2

Acidity (% oleic acid) 0.17 0.00
Conforming (<0.9%) 14 21 8 7 50 (100) 30 18 2
Nonconforming (>0.9%) 0 0 0 0(0) 0 0 0

Peroxide value (mEq/Kg) 0.45 0.71
Conforming (<10mEq/Kg) 13 21 8 7 49 (98) 29 18 2
Nonconforming (>10mEq/Kg) 1 0 0 0 1(2) 1 0 0

Temperature (°C) 0.36 0.18
Conforming (<180 °C) 6 6 2 19 (38) 11 6 2
Nonconforming (>180 °C) 8 15 5 31 (62) 19 12 0

Bold p-value is significant (p < 0.05).
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Table 4. Association between physical and chemical conforming or nonconforming of deep frying oil or shortening, Goiania, Brazil, 2011 (N = 50).

Type of oil/fat

Type of deep frying

Physical and chemical measures Soybean oil ~ Shortening ~ *Others n (%) p-value Continuous Discontinuous p-value

TPCs (%) 0.57 0.26
Conforming <25% 34 37 (74) 18 19
Nonconforming >25% 13 0 13 (26) 4 9

Acidity (% oleic acid) 0.62 0.62
Conforming (<0.9 %) 47 50(100) 22 28
Nonconforming (>0.9%) 0 0 0 0 (0) 0 0

Peroxides (mEq/Kg) 0.97 0.37
Conforming (<10 mEq/Kg) 46 1 2 49 (98) 22 27
Nonconforming (>10 mEq/Kg) 1 0 1(2) 0 1

Temperature 0.24 0.70
Conforming (<180 °C) 18 19 (38) 9 10
Nonconforming (>180 °C) 29 0 31(62) 13 18

*Cotton seed and sunflower oil.

In the city of Goi4nia, Brazil, fried-food standsin special
fairs has 6:00 hour of workday, usually operating from 16:00 h
until 22:00 h. Thus, in relation to time of use of oil/fat before
disposal (Table 1), it was observed that 30 (60%) of the stands
use the same oil or fat for less than 6 hours, or use it only for a
single workday.

One-third of the stands use the same oil/fat for two days (12
hours) before disposal, and two use the same oil/fat for more
than 12 hours or use the same oil for frying for three consecutive
days (18 hours) before replacement; however, these stands also
continuously add new oil. A five hours turnover is very rapid
and would be sufficient to maintain good quality under most
frying conditions (DON BANKS, 1996). Extending the turnover
to 12h places much more stress on the oil, but good quality could
still be maintained in many applications.

Fryer oil quality cannot be maintained in batch fryers with
a turnover rate approaching or exceeding 20h. Even with careful
control of all the others aspects of frying (including temperature,
moisture, crumbs, and filtration), the oil will deteriorate after a
few days of use and need to be replaced. Fresh oil addition will
be too slow to maintain oil quality.

The oil turnover should be a primary decisive factor when
contemplating any change in the operation of a fryer. Changes
that slow the rate of turnover increase oil stress and reduce
fry-life, while changes that quicken turnover reduce stress and
improve fry-life (DON BANKS, 1996).

The decomposition rate of products in the frying oil is
ruled by factors such as the type of food fried, type of oil used,
equipment type, frying conditions (time and temperature),
frequency of oil replacement, oil quality and presence
of antioxidants (CHOE; MIN, 2007; KITA; LISINSKA;
GOLUBOWSKA, 2007; JORGE; LUNARDI, 2004; JORGE et al.,
2005; MACHADO et al., 2007). Osawa, Gongalves and
Mendes (2010) found that, even with some set parameters, the
frying process is difficult to control and even frying processes
conducted in a laboratory are difficult to reproduce. Then, with
our results we showed that is necessary to replace all the oil/fat
frying used after a workday.
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4 Conclusions

This was a study of association between the profile of the
frying process information and physical and chemical quality
of the frying oil/fat. Of all the associations performed we found
a negative association between the type of fried food and the
type of frying oil or fat used.

The frying time was significantly associated with the content
of total polar compounds and free fatty acids.

In this study, the frying fat or oil used followed this
conditions: frying pan uncovered; replacement with new oil
or fat, shortening used in some cases, frying more than 500
units of food products and in some situations up to frying 3
different types of food in the same oil, should be disposed after
6 hours of use, in order to preserve the health of the consumer.
The frying process used by fried food stands in special fairs
in Goiénia city, Brazil, utilizes soybean oil with and without
replacement during frying; using continuous and discontinuous
frying methods; frying up 250 units of food, primarily pastries.
These foods are fried in the same oil. The electric frying pans
used remain uncovered during the work day, but are capped
overnight; disposed oil is used to produce soap.

All samples were within an acceptable range for percentage
of free fatty acids and half were within an acceptable range for
peroxide value, while for temperature and TPCs, about a half
were not within an acceptable range.

There was a positive association between the frying time,
TPCs and percentage of free fatty acids. It is recommended that
fried-food stands discard the oil / shortening after a workday
using, i.e., after 6 hours of use, to ensure its quality and, hence,
to protect the consumer health and maintain the quality of
fried food.
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