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commercial frying fats in Hungary
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Summary

An extensive survey on commercial frying fats was conducted in Budapest. It was
based on sample collection, analysis and questionnaires filled in with each sample.
Frying fats and oils were collected from restaurants, fast-food services and public
catering facilities. The quality of samples was assessed by determining their polar
components. An evaluation of questionnaires containing over 20 questions yielded
detailed information on the usage of fats as well as the fryer operators’ habits of
conducting frying processes and their knowledge on the subject.

The survey consisted of two periods. During the first period 252 samples were
collected at random. Quality assessment indicated that 53.6 % of all samples was of
good quality (with concentrations of polar materials below 25 %) while the rest were
at the discard point or deteriorated. The second part of the survey was aimed at are-
check of the places where fat had been found deteriorated. Second samples were
obtained from 53 establishments. The results showed an improvement both in
operating conditions and quality of frying fats.

Based on the results, the necessity of instructing fryer operators and introducing
regulations and routine quality testings of frying fats became obvious.

Zusammenfassung

In Restaurants, Imbifistuben und Grofkiichen in Budapest wurden zahlreiche
Proben kommerzieller Fritierfette entnommen und gleichzeitig Fragebogen, in
denen zahlreiche Angaben zur Verwendungsart, zur Herkunft usw. der Fritierfette
gestellt wurden, erhoben. Die Qualititsbeurteilung der Proben erfolgte tiber die
Bestimmung der polaren Anteile. Die Fragebogen lieferten ausfuhrliche Angaben
uber die Belastung der Fettproben sowie tiber die Kenntnisse der Anwender von
Fritierbadern hinsichtlich optimaler Fritierbedingungen. Von den zuerst erhobe-
nen 252 Proben waren rund 54 % von guter Qualitit (Gehalt an polaren Anteilen
weniger als 25 %). Die anderen Proben muflten zu einem ganz erheblichen Teil als
verdorben bezeichnet werden. Eine erneute Probenahme in den entsprechenden
Betrieben (53 Proben) fihrte zu etwas besseren Ergebnissen; es zeigte sich aber,
daf verstirkte Informationen von Anwendern sowie gesetzliche Regelungen und
regelméafige Kontrollen der Qualitit der in Fritiergerdten verwendeten Fette not-
wendig waren.

Key words: deep frying, survey, commercial frying fats, frying conditions, quality
assessment of frying fats

Introduction

In frying processes fats and oils perform functions as nutrient, flavour
carrier and heat transmitter. It has long been known that in fats subjected
838
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to extensive heat abuse a complex series of chemical reactions, such as
oxidation, polymerization, hydrolysis, isomerization and cyclization (2, 18,
21) produce a great number of alteration products. As a result of the
accumulation of these newly formed compounds during the frying opera-
tion, the functional, sensory and nutritional qualities of the fat are dam-
aged. After a certain duration of frying the quality impairment may reach a
point at which the oil has to be regarded as deteriorated.

It therefore became important to study the chemical and nutritional
properties of used frying fats (1, 3, 4, 12, 19, 23, 25). Most types of decom-
position products have been isolated and identified (12, 23, 25). Some of
these compounds (for instance those of a cyclic structure) appeared to
have harmful effects in animal experiments (1, 6, 15). Studies on the
thermostability of different fats showed that the rate and extent of degra-
dation depends on the composition of fat (highly unsaturated fats being
most susceptible to breakdown) and the type of fried food as well as the
operating conditions (10, 13, 19, 24, 27). Based on the results of these
studies attempts have been made to adjust optimal frying conditions in
order to extend the length of time a batch of oil is suitable for use (7, 11, 19).

Much work has been done to find adequate methods for assessing the
quality of used frying fats. Although sensory evaluation in any food
operation is an important quality measurement, it is unreliable for routine
quality testing. For an objective evaluation of frying fats numerous
methods have recently been introduced. These include rapid tests for on-
the-spot use (16, 20) as well as methods requiring laboratory facilities (9, 17,
22).

Considering that the fried food absorbs some of the fat, it is obvious that
high quality foods can only be prepared when using a good quality frying
medium. In several countries there are regulations (7) establishing cut-off
levels (mostly 25-30 % of polar materials) to indicate that a frying fat is
deteriorated to the discard point.

In Hungary, as in other countries, deep fat frying has won increasing
popularity. However, there are as yet neither any regulations concerning
frying fat quality nor routine quality testings of commercial frying fats.
Therefore it appeared to be of interest to undertake an extensive survey on
the subject. The purpose of the survey was to investigate the degradation
state of commercially used oils and fats as well as to obtain as much
information as possible on the operating conditions under which frying
procedures are usually conducted. This paper reports the experiences and
results of our work.

Organization of the survey

The investigation of operating conditions and quality of commercial
frying fats was conducted by the National Institute of Food Hygiene and
Nutrition in cooperation with Budapest Station of Public Hygiene.

Our studies were based on sample collection, analysis and evaluation of
questionnaires filled in with each sample. Sample collection was directed
by Budapest Station of Public Hygiene. Inspectors of the districts’ ser-
vices of public hygiene took the frying fat samples and filled in the
questionnaires on the spot. Laboratory analysis of the samples and evalua-
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tion of the questionnaires were carried out at the National Institute of
Food Hygiene and Nutrition. The work was started in April 1983 and
finished in March 1985.

Sample collection

Collection of frying fat samples included two periods. The first part of it
was conducted as follows. Qils and fats used in actual deep frying pro-
cesses were collected at random from restaurants, fast-food services and
public catering facilities in Budapest. From April 1983 until November
1983 a total of 252 samples were obtained from different places. During the
second period the inspectors were requested to take samples from places,
the fat of which had been found deteriorated (with concentrations of polar
components above 25%) after the first testing. This repeated sample
collection was done from October 1984 to January 1985. Of the 117 sites
concerned we managed to obtain second samples in 53 cases. All the
samples were immediately transported to the laboratory where they were
stored at —10°C until analysed.

Questionnaires

The inspectors in charge of sample collection filled in a questionnaire
with each sample. The questions were aimed at getting information not
only on the type and usage of the frying fat samples but on the usual

Table 1. Scheme of a questionnaire.

. Sample No.
. Date and time of sample taking
. Sample origin (including full adress)
. Type of fat
. Type(s) of food fried
. Amount of one food portion (kg)
. Initial amount of frying fat (kg or 1)*
. Thickness of fat layer in the fryer (cm)
. Type, volume and material of the fryer
. Mode of heating
. Date of the last oil discard*
12. Frying temperature
a) Is it controlled?*
b) What does the operator think the optimal frying temperature is?*
¢) Actual frying temperature (°C)
13. Average daily length of frying (hours/day)*
14. Cycles of the daily frying process (hours)*
15. Adjusting of the oil’'s temperature during short (< 2 hours) breaks in frying*
16. Storage of frying fat*
17. Frequency of fryer cleaning*
18. Frequency of oil filtration or sedimentation*
19. Replenishment with fresh oil*
20. Frequency of frying fat discard*
21. Fate of fat discarded*

WOXO=TJCWU i W NI =

—
—

*) Information obtained from the fryer operators without the possibility of being
verified.



123

Gere, A survey on operating conditions and quality of commercial frying fats

L91 Gl it

¥o1 09< 81 > -
(44 09-0% (uorjrod pooj suo 0}
168 4 0¥0¢g paje[al jey Jo junowe [erjiur) oner pooj/ied
4 0501 ¥el (so3ug 1o synuysnop) £nsed -
G'89 01> sinoy — 9'1 sa[qeleson —
¢01 g< L'G1 S9LIy youodf —
901 8¢ 1°01 sogesnes —
1791 c-¢ L'y (99q 10 10d ‘USHIIYD) FAAT] —
6'9¢ €1 6°G ysy -
£'92 > :sAep — L2 UaMIIY> —
a[dures jej ayy jo Sutlly jo yyFuor $'¢1 (019 ‘squareds ‘squiyiod) jeawt You-jej —
[ umousyun — G'6 S[[eq jeauw-aouImt —
¥y 0og< — (A1 SO~
6°L 002081 — 9'61 S19[INO papealq —
66 081-09T — P31y pooj jo (syedLy,
€01 091> - 0°9g Po0J Jo Sad4) [eIasds —
(Q,) sanjeradwal SUILly [Ny 1§72 pooj jo 2d£) suo —
262 LIOB[d — Burfi} I0J pasn sI jeJ Jo Yajeq auQ
8°0L sesd — 91 Isyjo
Burjeay Jo spo ¥T piIel pue [10 padsades jo
At 2 UoJI pajeod uoja} — Z11 pIel pue [0 JSMOJUns Jo
201 UOIl PI[[oWels — AMIXITW —
8'%e [99}s sso[urels — voy prer —
9'Z [ew Loffe — Z'G 110 paasoded —
22 uoar — zee 10 Jomopuns —
€62 wmnurwnre — 87 JO 9d L],
I241) 9} JO [elIdjey 9 Ayrproey Suwrsyed agnd —
T0¢€ 1< - 6'ce jUBRINE}SSI
268 01—¢C - paumo aanjesadoos 1o Ie)s —
1'0¢ > — 91 JURINE)SAI paumo Arajeantd —
(WD) JoAIJ oY) Ul JoAE] B8] JO SSOUHDITYT, 281 9DIAIOS
19¢ 9< - PO0J-1SE] PAUMO 2ATIRIDAO0D I0 JEJS —
061 9 — c'ob 90TAIOS POOJ-ise] poumo Ajearrd —
181 ¥z - urgro adureg
SI9MSUE [e}0} JO sIomsUue [e101] JO
jusdiad ut sIomsue Ju2219d Ul SIomsue
Jo uormqgInsI(q UOTJeULIOJU] Jo uonnqrisig UOTFRWIOJUT
('Puod) Z SIqEL ‘(saareuuoysanb

-zez uogr men) sarduwies 18I SULLIT aul 10 afesn pue ad AT, ‘Z 3198,



124 Zeitschrift fiir Erndhrungswissenschaft, Band 24, Heft 2 (1985)

operating conditions as well. The scheme of a questionnaire is presented
in Table 1. The original form in Hungarian was more detailed, designed to
be simpler to fill in. In order to achieve this, we gave the possible answers
to most of the questions, so the corresponding ones were just to be circled.
This system also helped us in evaluating the questionnaires. It should be
noted that in several cases, information obtained from the fryer operators
could not be verified by the inspectors. The results showed us that in these
cases quite a few answers reflected the operator’s opinion and not the
actual situation. Nevertheless, it seemed of interest to put these questions
as the answers gave an idea about the operators’ “frying habits” and their
knowledge of optimal frying conditions.

Laboratory analysis

Quality of the commercial frying fats and 01ls was assessed by measur-
ing their polar components. Determination of the polar materials was
carried out by adsorption column chromatography on Kieselgel 60 using
the DGF method (17).

Results and discussion

Questionnaires and degradation states of the samples from the first
(collection at random) and second (repeated collection) periods of the
survey were evaluated separately.

First sample collection

The questionnaires from 252 frying fat samples collected at random
were treated as follows. The questions were classified into two categories,
one with emphasis on the history of usage of the samples and the other
concerned mainly with the usual operating conditions. Certain parameters
(for instance fat/food ratio) were calculated from answers for each sample.
The information was also classified and for each parameter the answers
were expressed as the percentage of total answers. Data obtained from the
questionnaires are listed in Tables 2 and 3.

Distribution of information on types of fat and food (Table 2) reflects
deep frying aspects of Hungarian cuisine. The most commonly used edible
fats are lard, sunflower oil and rapeseed oil as well as their mixtures.
Among fried foods bread-crumbed cutlets (Wiener Schnitzel), fat-rich
parts of pork, French fries, langos (Hungarian speciality similar to dough-
nuts with the difference that it is made of salted paste shaped thinner and
flattened) and doughnuts are the most popular. Mixed substrates (for
instance French fries and meat) are often fried in the same batch of oil. Fat/
food ratio and thickness of fat layer vary greatly and depend mainly on the
type of food fried. Most fryers are aluminium, iron or stainless steel pans
heated by gas. Unfortunately, few electric fryers equipped with automatic
temperature control are used, only about 23 % of the fryers were of that
type. Consequently, the actual frying temperature was unknown in many
cases. For as few as 32.5 % of the samples could we obtain temperature
values (some of them measured by the inspectors), about one third of
which were higher than the optimal range from 160 to 180°C.
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Data listed in Table 3 provide information on the operators’ “frying
habits” and/or their knowledge of optimal frying conditions. As to frying
temperature, in nearly 70 % of the kitchens it was not controlled at all and
about half of the operators did not even have an idea about optimal
temperature. Average length of frying (hours/day) and cycles of the daily
frying process were variable, depending mostly on the place’s turnover. As
regards conditions of storage, frequency of cleaning, filtration and oil
discard, contradictions between answers as well as their comparison to
degradation states of fats measured in the laboratory allowed us to con-
clude that a considerable proportion of answers had indicated the opera-
tors’ opinion instead of the actual conditions. It was also interesting to
learn about the fate of the fat discarded. It is well known that deteriorated,
highly abused fats are not suitable for nutrition, they should be rejected or
used for technical purposes (19). We found, however, that at the places
checked the fats used for human nutrition (preparing meals) or animal
feeding were often of good quality with contents of polar materials below
15 %.

Results of quality assessment of the frying fat samples are presented in
Table 4. As demonstrated by the data, 53.6 % of all samples were of good
quality. 12.7 % just reached the discard point while the rest (33.7 %) were
found to be deteriorated or highly deteriorated.

Second sample collection

After evaluating the results of the first part of the survey, we decided to
undertake a second study on the places where the frying fat samples had
proved to be deteriorated (with concentrations of polar materials above
25 %). The objective of this work was to check whether there had been any
changes since the first sample collection.

Second samples were obtained from 53 places and with each sample a
second questionnaire containing the same questions was filled in.

As the results were to be discussed in comparison with those of the first
sample collection, data for the 53 places concerned had to be selected from
total data and evaluated separately. After evaluating questionnaires and
quality of the second samples, history of usage, operating conditions and
degradation states of the samples were compared.

Table 4. Degradation state of the frying fat samples (data from 252 samples).

Polar components Distribution of samples Evaluation
(%) in percent of total
samples

<10 8.7
10-15 15.5 :
15-20 15.5 good quality
20-25 13.9
25-30 12.7 discard point
305:28 lgg deteriorated

> 40 15.1 highly deteriorated
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Table 6. Comparison of degradation states of frying fats from the first and second
sample collections (data from 53 samples).

Polar components Distribution of samples in percent of
(%) total samples
First Second
sample collection
<10 —_ 13.2
10-15 — 9.4
15-20 — 11.3
20-25 — 152
25-30 4.1 24.6
30-35 244 7.5
3540 14.3 7.5
> 40 57.2 11.3

The comparison of the data from the questionnaires, presented in Table
5, showed that the second time there were slight improvements for several
parameters (such as values and control of frying temperature, storage of
fat, frequency of cleaning, filtration and oil discard), which certainly
means that the operators’ knowledge of optimal frying conditions had
improved. This is conceivably attributable to the effect of instruction
given by the inspectors during the first collection.

Comparison of the values for polar components (Table 6) shows much
higher quality for the second samples. Besides instructions, there can be
other reasons for this considerable improvement. In several cases, as the
inspectors arrived accidentally, they took the second samples, by chance,
shortly after the previous oil discard, so that these fats had been used for a
shorter period than those of the corresponding first samples. Quality
changes may also be associated with seasonal variation. Most of the first
sample collection was done in summer, while the second was conducted
in winter when even room temperature is much lower. At lower tem-
peratures degradation of improperly stored (i.e. not in a refrigerator) frying
fats during storage may be slower.

Conclusions

There are several conclusions to be drawn from the results of our survey
on operating conditions and quality of commercial frying fats.

Results for 252 samples collected in the first part of the work indicated
that a great number of Hungarian fryer operators know too little about
optimal frying conditions (especially about frying temperature, storage of
fat, ideal type of fryer, frequency of cleaning, filtration and oil discard),
which leads to improper usage of frying fats. As a result of extended use
and wrongly conducted frying procedures, the degradation state of frying
fats was at the discard point for 12.7 % of the samples and 33.7 % of the fats
and oils were of inacceptable quality. This was observed, above all, for
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small, fast-food services. Only 53.6 % of all samples were found to be of
good quality.

The second part of the work included a repeated sample collection with
the aim of re-checking places where fat had proved to be deteriorated. As
to operating conditions, slight improvements were observed, which was
probably due to the effect of instructions given by the inspectors during
their first visits. Quality of the fats was much better: in contrast to the
selected first samples, 49.1 % of the second samples were of good quality.

Based on the results, we thought it useful to improve knowledge of
proper usage and optimal frying conditions. In attempts to achieve this, a
summary containing instructions on the subject was drawn up. It will
soon be published and distributed among fryer operators in Hungary. For
improving the quality of commercial frying fats, besides instructing
operators, it appears to be necessary to introduce regulations and routine
quality testings, too. Therefore, the results of the survey as well as our
suggestion to introduce a regulation establishing a cut-off level of 25 %
polar components were sent to the Hungarian Ministry of Health.

In a recent study (14) we described analysis of some commercial frying
fats collected in our survey: all types of alteration products (polymers,
cyclic fatty acids, geometrical isomers, oxidized polar materials, ete.)
found in oils heated in laboratories were also detected in these fats used in
actual frying processes. There are few papers reporting data (surveys or
analysis) on commercial frying fats (5, 7, 8, 26). We have not found any
reports on surveys including detailed information on the usual operating
conditions and knowledge of the fryer operators on optimal frying pro-
cesses. Nevertheless, it would be of interest to compare the results of our
survey with similar ones conducted in other countries.
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