International Food Research Journal 21(4): 1507-1514 (2014)

nternational

B—

Journal homepage: http://www.ifij.upm.edu.my

Effects of temperature and storage time on the quality of alimentary animal

fats
*Flavia, P., Zorica, V. and Delia, B.

Technical University of Cluj-Napoca, North University Center of Baia Mare, Department of Chemistry and

Article history

Received: 9 November 2013
Received in revised form:

7 February 2014

Accepted: 8 February 2014

Keywords

Alimentary animal fat
Ooxidation
Hhydrolysis

Storage

Fatty acids profile

Biology, 76 Victoriei str., 430112, Baia Mare, Romania
Abstract

Experimental research were effectuated to establish the effect of storage time under refrigeration
(+2°C) and freezing (-18°C) on the quality of three alimentary animal fats: pork lard, beef
tallow and poultry fat. In assessing the various stages of oxidative changes, iodine value (IV),
saponification value (SV), refractive index value (RIV), peroxide value (PV) and thiobarbituric
acid reactive substances test (TBARS) were determined to identify and measure primary and
secondary oxidation compounds, fatty acids profile and acidity value (AV) were determined for
measuring the degree of lipolysis. All quality parameters, except iodine and refractive index
values, increased during storage at both temperatures. Sample of fats stored at +2°C preserved
acceptable characteristics for 90 days in the case of pork lard, 150 days in the case of beef
tallow and 60 days in the case of poultry fat. PV of pork lard stored at -18°C increased from
1.52 to 12.87 during frozen storage for 210 days, while PV of poultry fat increased from 3.11
to 15.82; TBARS of pork lard increased from 1.26 to 11.80, while for poultry fat increased
from 2.16 to 12.90 during frozen storage for 210 days. The total contents of monounsaturated
(MUFA) and polyunsaturated (PUFA) fatty acids decreased significantly (P < 0.05) after 210
days of storage at +2°C for all fat samples. Acceptability tolerance was found to be 210 days for

beef tallow, 150 days for pork lard and 120 days for poultry fat stored at -18°C.

© All Rights Reserved

Introduction

Animal products industry faced with the situation
of unwanted sensory and physicochemical changes
of alimentary fats, reason for that it is of great interest
the knowledge of physicochemical parameters
evolution in both refrigerated and frozen storage, for
accurate knowledge of their validity and to ensure
consumer protection. Obtaining of alimentary animal
fats in Romania is mostly a home industry. They
are produced at home by melting raw material fats
between a temperature range of 65-75°C, followed
by filtration to remove solid impurities and water. A
major portion of this fats are utilized for culinary
cooking and frying of different foods.

The keeping quality of alimentary animal fats
is governed by such factors as storage temperature,
permeability of the packaging material to air and
moisture and type of animal feed (Rawls and Van
Santen, 1990). Oxidation of food is responsible
for degradation of the sensory characteristics and
nutritional value, lipids are very susceptible to the
prooxidant factors, this process once started can be
slowed, but can not be stopped, lowering the life of
the food (Banu, 2001).

Off-flavours, nutritional losses and other
deteriorative changes in animal fats are concerned
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with the changes that result from their reaction with
atmospheric oxygen, i.e., oxidative rancidity, or
by hydrolytic reactions catalyzed by lipases from
food or from microorganisms (Akamittath, Brekke
and Schanus, 1990). The effects of hydrolytic
reactions can be minimized by cold storage, good
transportation, careful packaging and sterilization.
However, oxidative rancidity cannot be stopped
by lowering the temperature of storage since it is a
chemical reaction with low activation energy (Berset
and Cuvelier, 1996; Andreo et al., 2003; Andres et
al., 2004).

Oxidation can cause damage to cell membranes
and DNA (Moller and Wallin, 1998) that may be
involved in aging process (Lozano et al., 2006),
hypertension (Russo ef al., 1998) and cancer growth
(Navarro et al., 1999). Lipid oxidation is induced by
oxy- and/or lipid free radical generation and results
in the generation of toxic compounds such as the
malondialdehyde and cholesterol oxidation products
(Rawls and Van Santen, 1990; Shahidi, 1998).

Some publications have assessed the effects of
irradiation and light exposure on lipid stability in
beef, pork, poultry and turkey (Carlez et al., 1995;
Andreo et al., 2003; Monin et al., 2003; Nuifiez et
al., 2003; Olsen Elisabeth et al., 2005; Carrasco et
al., 2005; Cava et al., 2005; Biolatto et al., 2007)
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or on the shelf life of foods like oats, cream cheese
and butter (Kolakowska, 2002; Fatouh et al., 2007,
Krause et al., 2007).

Inmelted fats, hydrolysis takes place more slowly,
as the water content is very low (less than 1%), and the
enzymes were destroyed during the melting process
(Jensen and Newburg, 1995; Laslo, 1997). However,
there is still a lack of systematic studies for evaluation
the quality of alimentary animal fats under different
storage conditions. The main purpose of'this study was
to investigate the oxidative and hydrolytic stability
of three alimentary animal fats (pork lard, beef tallow
and poultry fat) during refrigerated (+2°C) and frozen
storage (-18°C). For monitoring the deterioration
during storage and evaluation of fats stability,
methods include iodine value (IV), saponification
value (SV), peroxide value (PV), thiobarbituric acid
reactive substances (TBARS), refractive index value
(RIV), acid value (AV), and fatty acids composition
were used. Regulatory agencies posed important
limits for acceptability and quality of fats for human
consumption: for example, 10 meq O, /kg of fat is
the limit of acceptability for PV and, for TBARS
value, the limit is 8 mg malondialdehyde/kg of fat
(Romanian Standard SR EN 14082, 2003).

Materials and Methods

Materials

The research was conducted on three types of
alimentary animal fats: pork lard, beef tallow, and
poultry fat. Raw material fats (bacon, raw tallow and
raw poultry fat) were collected immediately after
obtaining from the slaughtered animals. The raw
material fats were melted at a temperature between
65-75°C in opened boilers, followed by filtration
to remove solid impurities and water. In order to
carry out fats analyses during storage for 210 days,
more samples of 50 g from each fat were packed
in closed jars, stored under refrigeration (+2°C)
and freezing (-18°C), and at various time intervals
were used for chemical analysis. All chemicals used
were of analytical grade and obtained from Merck
(Germany).

Chemical analysis

lodine value

lodine value was determined using Hanus
method. Approximately, 0.5 g sample (dissolved in
15 mL CCl,) was mixed with 25 mL Hanus solution
(IBr) to halogenate the double bonds. After storing the
mixture in dark for 30 min., excess IBr was reduced
to free I, in the presence of 20 mL of KI (100 g/L)
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and 100 mL distilled water. Free I, was measured by
titration with 24.9 g/LL Na S ,O,*5H,O using starch
(1.0 g/100 mL) as an indicator. IV was calculated as g
/100 g sample (Romanian Standard SR EN 14082,
2003).

Saponification value

Fifty milliliters alcoholic KOH (40 g/L) was
added to approximately 5.0 g of fat and the mixture
was gently boiled until the sample was completely
saponified. Excess KOH was titrated with HCI (43.01
mL/L) in the presence of phenolphthalein indicator (1
g/100 mL). Saponification value was expressed as mg
of KOH required to saponify 1 g sample (Romanian
Standard SR EN 14082, 2003).

Peroxide value

Peroxide value was determined using UV-VIS
T60U spectrophotometer (Bibby Scientific, London,
UK): operating temperature 5—45°C; field wavelength
190-1100 nm; wave length accuracy 0.1 nm. This
protocol was based on the spectrophotometric
determination of ferric ions (Fe’") derived from the
oxidation of ferrous ions (Fe*") by hydroperoxides, in
the presence of ammonium thiocyanate (NH,SCN).
Thiocyanate ions (SCN°) react with Fe*" ions to
give a red-violet chromogen that can be determined
spectrophotometrically, the absorbance of each
solution was read at 500 nm. To quantify PV, a
calibration curve (absorbance at 500 nm vs. Fe**
expressed in pug) was constructed and peroxide value
was expressed as meq O,/kg sample (ISO 3976,
2000).

TBARS determination

TBARS determination was carried out as follows:
TBA Reagent (0.02 M 2-thiobarbituric acid in 90%
glacial acetic acid) was prepared, then 1 g of fat
sample was weight into a glass-stoppered test tube
and 5 mL of TBA reagent was added. The tube was
stoppered and the contents were mixed. Then, the tube
was immersed in a boiling water bath for 35 min. A
distilled water-TBA reagent blank was also prepared
and treated like the sample. After heating, the sample
was cooled in tap water for 10 min. A portion was
transferred to a cuvette and the optical density of the
sample was read against the blank at a wavelength of
538 nm in a UV-VIS T60U model spectrophotometer.
The optical density value was converted to the moles
of malondialdehyde per gram of sample by using
a standard curve. A standard curve was prepared
by making appropriate dilutions of the 1 x 10-3 M
1,1,3,3-tetracthoxypropane standard solution, to
give amounts ranging from 1 x 10%to 7 x 10® mol
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of malondialdehyde in 1 mL. These dilutions were
reacted with TBA reagent and the optical densities
were measured at the wavelength of 538 nm in the
spectrophotometer. Samples with an optical density
higher than 0.5 were diluted to a known degree to
get accurate values (Tarladgis, Watts and Younthan,
1960).

Refractive index

The values of refractive index are conditioned by
the nature and proportion of fatty acids. To determine
the refractive index we used the PAL-RI (Tokyo,
Japan) with the following technical characteristics:
field: 1,3306-1,5284; resolution: 0.0001; accuracy:
+ 0.0003; measuring temperature: 5-45°C (resolution
1°C); measuring time: 3s; in accordance with the
requirements of EMC Directive 93/68/EEC.

Acid value

The method consists in neutralizing acidity with
sodium hydroxide 0.1 N, using phenolphthaleine, as
an indicator. Acidity was expressed as oleic acid g
to 100 g sample (Romanian Standard SR EN 14082,
2003).

GC analysis

Fatty acid composition was determined using
gas chromatography (GC-FID) Shimadzu GC-17
A (Tokyo, Japan) coupled with flame ionisation
detector. Gas chromatography column is Alltech
AT-Wax, (60 m x 0.32 mm x 0.5 pum), stationary
phase (polyethylene), used helium as carrier gas at a
pressure of 147 kPa, temperature of the injector and
detector was set to 260°C, the oven programm was
the following: 70°C for 2 min., then the temperature
was raised up to 150°C with a gradient of 10°C/min.,
a level of 3 min. and the temperature was raised up to
235°C with a gradient of 4°C/min. Identification and
quantification of FA were prerformed by comparison
with standards. Results were expressed as g/100 g
total fatty acids (Romanian Standard SR EN 14082,
2003).

Statistical analysis

All analytical determinations were performed
at least in triplicate. Values of different parameters
were expressed as the mean + standard deviation (X
+ SD). Significant differences between samples were
tested by Student’s t-test.

Results and Discussion
In the present study, deterioration rates of three

alimentary animal fats (pork lard, beef tallow and
poultry fat) frequently utilized in Romania for

culinary cooking and frying of different foods,
were determined under different storage conditions.
Chemical analyses, such as IV, SV, PV, TBARS,
RIV, AV and fatty acid composition were carried
out to monitor fats quality under defined storage
conditions.

Chemical analyses results for pork lard, beef
tallow and poultry fat are presented in Tables 1-4,
respectively. In general, it was observed, in all fat
samples, that SV, PV, TBARS and AV gradually
increased, while IV and RIV decreased during both
temperatures storage. The decreasing of IV and RIV
values indicates a reduction of fat unsaturation that
was considerably lower at -18°C than at +2°C during
storage.

Astatistical significance (P<0.01) of IV compared
with control sample was registered on the 210" day
for pork lard and poultry fat during both temperature
storage, while for beef tallow was registered a very
significat differences (P < 0.001) during refrigerated
storage; between IV, RIV and storage time there
was registered an inverse correlation, correlation
coeficient was R = -0.913. Storage temperatures
showed statistical significance (P < 0.01) on RIV
variation for all fat samples.

SVs of samples increased at both storage
temperatures, the biggest increase occurred in pork
lard stored at +2°C (Table 1). SV is defined as the
amount of alkali required to saponify fatty acids in
a given weight of fat and is a measure of molecular
weight. Oxidation and hydrolysis bring about lipid
breakdown, forming aldehydes and ketones as the
end-products or free fatty acids. It is possible that
aldehydes and ketones may contribute to the increase
in SV.

AV, PV and TBARS values of all fat samples
showed similar patterns, comparable to one another.
There are limits for acceptability and quality of fats for
human consumption: for PV the limit of acceptability
is 10 meq O,/kg of fat and, for TBARS value, this
limit is 8 mg malondialdehyde/kg of fat (Romanian
Standard SR EN 14082, 2003).

PV of pork lard reached the acceptability limit
for human consumption in 90 days, for beef tallow
in 150 days and for poultry fat in 60 days during
storage at +2°C; while during storage at -18°C the
acceptability limit was reached in 150 days for pork
lard and 120 days for poultry fat. Beef tallow sample
stored at -18°C did not exceed the acceptability limit
within 210 days (Table 2). Starting approximately
from 90 days, the effect of storage temperature was
statistically significant in all fat samples during
refrigerated storage, measured as PV, TBARS and
AV.
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Table 1. Changes in the quality of pork lard stored at two different temperatures

Days of storage IV (mg L,/g) SV (mg KOH/g) PV (meq O,/kg) TBARS (mg MDA/kg)  RIV (refractive indices) AV (g oleic acid)
at+2°C
1 66.8+0.7 196+2 1.52+0.07 1.26+0.06 1.4598+0.0003 0.27+0.07
30 65.3£0.5¢° 199+2 2.84%0.04 2.72+0.022 1.4597£0.0006 0.55£0.03*
60 63.5+£042 201432 5.90%0.05" 4.20+0.03¢ 1.4594%0.0006 0.89+0.05"
90 57.1+0.72 202%12 9.83+0.01° 7.40+001° 1.459040.0005* 0.96+0.08"
120 56.3+0.8° 20510 10.92+0.09° 9.20£0.01° 1.4591£0.0003* 1.09+£0.07°
150 54.1+0.3b 209+3b 12.34£0.08 10.30+0.03¢ 1.4586+0.0007° 1.13£0.09¢
180 51.8%0.1° 211430 13.56+0.02° 11.70+0.04¢ 1.4584£0.0006 1.24£0.08°
210 48.60.5° 21310 15.84£0.06¢ 12.60+0.07¢ 1.4581%0.0005° 1.30£0.07¢
at-18°C
1 66.8+0.7 196+2 1.52+£0.07 1.26%£0.06 1.4598%0.0003 0.27+0.07
30 66.3£0.5 197+1 2.14£0.02¢ 2.20+0.012 1.4597%0.0007 0.40£0.03?
60 64.5+£04¢2 195+1 4.95+0.01° 3.90£0.022 1.4595%0.0004 0.67£0.05
90 62.1+£0.72 199+32 6.73+£0.01° 5.25+0.05" 1.4593+0.0005* 0.84+0.09
120 60.3+0.82 198432 8.47+0.03> 6.40+0.01° 1.4592+0.0008* 0.89+0.04°
150 59.1£0.3° 20110 9.76+0.02° 7.56%0.02° 1.4589£0.0003" 1.08+0.09
180 55.8+0.1° 204+20 10.92£0.02¢ 9.20+0.02° 1.4587+0.0006 1.12£0.07¢
210 52.6%0.5° 20630 12.8740.07° 11.80+0.05¢ 1.4585+0.0008" 1.24+0.06°
Values are expressed as the mean = standard deviation of three determinations, *(0.01< P <0.05); °(0.001< P <0.01); (P < 0.001)
Table 2. Changes in the quality of beef tallow stored at two different temperatures
Days of storage IV (mg L,/g) SV (mg KOH/g) PV (meqO,/kg) TBARS (mg MDA/kg) RIV (refractiveindices) AV (g oleic acid)
at+2°C
1 45.610.7 19943 1.24+001 1.06+0.04 1.4563%0.0006 0.19+0.04
30 44.7+0.6 2012 2.33+0.02 2.12+0012 1.4563%0.0003 0.27+0.02
60 43.5+0.52 2013 49510012 3.85%£0.02¢ 1.4562£0.0007 0.45%£0.032
90 41.8+042 205+12 6.27+0.04° 5.20%0.01° 1.4560%0.0005* 0.71£001>
120 37.11040 207+12 8.71£0.02° 6.7810.05° 1.4555%0.0003* 0.86+0.04°
150 36.3+£03b 208+3b 9.68+0.02° 7.87+£0.03° 1.4552%0.0004° 0.93+0.01>
180 3541020 210+3b 11.57+0.01¢ 9.10£0.04¢ 1.4549+0.0002° 1.12£0.03¢
210 34.9+03¢ 212+£20 12.48+0.03¢ 10.79+0.06° 1.4544%0.0005° 1.27+0.02¢
at-18°C
1 45.6+0.7 19943 1.241£001 1.06£0.04 1.4563%0.0006 0.19£0.04
30 45.1+05 199+2 1.92+0.02 1.92+0.05 1.4563+0.0007 0.23+0.02
60 44.6+032 2012 3.47+£0012 2.45%0.04° 1.4562£0.0005 0.39£0.022
90 42.6+022 2001 4.87+0.03¢ 3.64%£0.03* 1.4561%0.0003* 0.52+£0.012
120 41.60.12 2013 5.75+£001° 4.38+£0.06 1.4559£0.0006 0.67£0.012
150 39.8+0.6° 204+£12 7.69£0.02° 5.87£0.07° 1.4556%0.0004° 0.78+0.03>
180 37.9+02b 205+22 8.56+0.04° 6.70£0.01° 1.4553+0.0005° 0.84£0.01°
210 36.5+04°0 207£1° 9.49+0.03" 7.80+0.06" 1.4551%0.0006" 0.98+0.05"

Values are expressed as the mean + standard deviation of three determinations, *(0.01< P <0.05); ®(0.001< P <0.01); (P < 0.001)

TBARS values of fat samples also increased
during storage, like PV. TBARS of pork lard reached
the acceptability limit for human consumption in 90
days, for beef tallow in 150 days and for poultry fat
in 60 days during refrigerated storage; while during
frozen storage the acceptability limit was reached in
150 days for pork lard and 120 days for poultry fat.
Beef tallow sample stored at -18°C did not exceed the
acceptability limit within 210 days.

Among fat samples it was observed that the
largest increase in TBARS values occurred in poultry
fat for both storage temperatures (Table 3). Song
et al. (2010) have studied the thermal oxidation of
tallow and analysed the peroxide value, p-anisidine
value (p-AV), acid value and the volatile compounds
produced at different oxidation conditions. They
reported that beef flavor precursors, such as hexanal,
I-octen-3-ol, (E,E)-2,4-decadienal and (E,E)-2,4-
heptadienal, reached a maximum value when heated
at 140°C for 2 h, whereas at the same temperature PV
and p-AV were at high levels, and AV was relatively
low.

Ramirez and Cava (2005) have compared the
effect of frying in different culinary fats (pig lard,

butter, olive oil and sunflower oil) on lipid oxidation
of intramuscular fat of fried pork loin chops. They
reported a significant increase in lipid oxidation
index, measured as TBARS, in all samples except for
butter during pork loin chops frying. They also found
that absorbances at 420 nm of methanol extracted
coloured materials were significantly higher in pig
lard loin chops than in samples fried in olive and
sunflower oils while fatty acid composition of the
samples fried with pig lard did not differ from that of
raw loin chops.

AVs for all fat samples, showed an increase for
both storage temperatures. The biggest increase in
AV was seen in poultry fat samples. Increase in AV is
generally associated with lipases activity originating
from biological tissue or microorganisms. The
acceptable limit for AV is reported to be 1 g oleic
acid (Romanian Standard, 2003). The study showed
that this limit was exceeded after 90 days of storage
at +2°C for pork lard, 150 days for beef tallow and 60
days for poultry fat; while during storage at -18°C the
limit was exceeded after 120 days for pork lard and
120 days for poultry fat. Beef tallow sample stored at
-18°C did not exceed the acceptability limit within
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Table 3. Changes in the quality of poultry fat stored at two different temperatures

Days of storage IV (mg L,/g) SV (mg KOH/g) PV (meq O,/kg) TBARS (mg MDA/kg) RIV (refractive indices) AV (g oleic acid)
at+2°C
1 74.8+0.3 194+1 3.11+£0.03 2.16+0.02 1.4613%0.0006 0.22+0.03
30 73.9+0.1 1981+ 6.84+0.022 4.63+0.04° 1.4610£0.0008 0.45+0.05°
60 73.1+0.22 200+32 9.10£0.012 7.70£0.05* 1.4608+0.0005 0.67+0.02°
90 72.5+0.52 201 %22 11.83£0.01° 8.90+0.01> 1.4604+0.00072 1.00£0.08°
120 71.3£0.2° 202%1° 13.32+£0.03° 10.95+0.04° 1.4599+0.00042 1.10£0.01°
150 69.4+0.3" 20430 14.84£0.05° 11.30%0.03> 1.4596£0.0005> 1.15+0.02¢
180 67.2+04° 206+3b 15.56+0.04¢ 13.70£0.06° 1.4590+£0.0003> 1.22+0.04¢
210 65.6+0.3" 209+2° 17.14£0.06° 14.60£0.07¢ 1.4582+0.0002> 1.35+£0.06°
at-18°C
1 74.8+0.3 194%1 3.11+0.03 2.16+0.02 1.4613%0.0006 0.22+0.03
30 74.1%£0.3 195%2 4.95+0.022 3.73£0.012 1.4612£0.0005 0.39+0.032
60 73.8%0.12 196+2 6.28+0.012 5.40+0.04* 1.4610£0.0006 0.54+0.05*
90 73.0£042 1971 8.13£0.012 6.85%£0.032 1.4609£0.0004 0.72+0.06°
120 72.3+0.52 199 +3a 9.32+£0.03> 7.25+0.05° 1.4605+0.00022 0.97+0.04°
150 70.2+0.2b 201 %12 11.64£0.05> 9.30%£0.03> 1.4600£0.0006* 1.07£0.08°
180 68.7%0.4> 202+2° 13.76£0.04° 11.34£0.07° 1.4597£0.0007> 1.16%0.02¢
210 66.5+0.1° 205+3b 15.82+0.06° 12.90+0.06¢ 1.4590+£0.0003> 1.25+0.06¢

Values are expressed as the mean + standard deviation of three determinations, *(0.01< P <0.05); ®(0.001< P <0.01); <(P < 0.001)

Table 4. Variations in total fatty acids composition (g/100 g of dry weight) of alimentary animal fats stored at two
different temperatures

Fatty acids Pork lard Beef tallow Poultry fat
Control After 210 days of After 210 days of Control After 210 days of After 210 days of Control After 210 days of After 210 days of
storage at +2°C storage at -18°C storage at +2°C storage at -18°C storage at +2°C storage at -18°C

14:0 0.51 £0.68 0.65 £ 0.82 0.88 +0.44 1.56 £0.94 1.16 £0.36 129 £0.09 0.35£0.30 0.47 £0.15 0.38 £0.15
15:0 0.47 £0.10 0.85 £ 0.09 0.80  0.09 1.47% 0.06 1.24 £0.01 1.38 £ 0.02 0.78 £ 0.04 0.89 £ 0.01 0.82 £ 0.04
16:0 1.01 £0.47 0.91 £0.58 1.05£0.85 1.68 £ 0.60 129 £0.06 1.59 £0.33 0.96 £ 0.50 1.06 £0.32 0.93 £0.52
16:1 171 £0.68 1.77£0.55 1.74 £0.26 1.10 £0.93 0.97 £0.13 1.04 £0.21 131 £0.04 0.86 £ 0.72 1.19 £ 0.06
16:2 0.55 £ 0.07 0.36 £ 0.06 0.47 £ 0.03 0.48 £ 0.05 0.15 £ 0.01 0.36 £ 0.04 0.75 £ 0.07 0.59 +0.09 0.62 £ 0.09
16:3 0.30 £0.04 0.25 £ 0.06 0.28 £0.03 0.28 +0.02 0.13 £0.01 0.21 £0.09 0.54 £0.05 0.31 £0.09 0.49 £0.11
16:4 0.20 £0.05 0.12 £ 0.08 0.15 £0.05 0.17 £ 0.06 0.05 £ 0.01 0.14 £ 0.01 0.56 £0.10 0.35£0.20 0.55£0.18
17:0 0.91£0.10 0.88 £ 0.08 0.92 £ 0.06 1.69 £ 0.13 1.70 £ 0.05 1.72 £ 0.05 0.53£0.07 0.52 +0.02 0.58 £ 0.08
18:0 0.67 £0.51 0.87 £0.03 0.79 £ 0.49 143 £0.20 129 £0.02 137 £0.25 0.67 £0.11 0.55 £ 0.06 0.61 £0.12
18:1 1.85£0.65 1.89 £0.59 1.86 £0.83 0.97 £0.34 0.58 +0.38 0.89 £0.43 115 £0.14 0.87 £0.63 1.13£0.52
18:2 0.47 £ 0.80 0.33 £0.83 0.45 £ 0.29 0.42£0.18 0.31£0.18 0.39£0.20 0.63 £ 0.06 0.42 £0.58 0.49 £ 0.06
183 0.36 £ 0.48 0.20 £0.31 0.33 £0.09 0.29 £0.11 0.16 £ 0.05 0.24 £0.13 0.55£0.01 0.41 £0.01 0.43 £0.01
18:4 0.12 £0.33 0.07 £0.20 0.09 £ 0.06 0.09 £ 0.35 0.03 £ 0.06 0.06 £0.27 0.79£0.21 0.53 £0.20 0.81 £0.26
Total FA 9.13 £0.68 7.97+ 0.90 9.49 £0.37 11.63 £ 1.74 9.06 +0.31 10.68 £ 0.34 9.57+ 0.60 7.93 £0.52 9.01 £0.76
Total SFA 339 £0.36 341+ 0.17 425+0.18 7.83 £0.79 6.68 £0.17 7.61£0.18 329£0.22 349 £0.17 332£0.26
Total MUFA 3.56 £0.78 326 £0.31 3.52£0.39 2.07 £0.34 1.55£0.39 1.93£0.55 2.46 £ 0.26 1.73 £0.10 232£031
Total PUFA 218 +0.54 1.30 +0.44 177 0.15 1.73 + 0.60 0.83 +0.10 1.14+0.17 3.82+0.11 2,61+ 0.23 337£0.18

Values are expressed as the mean + standard deviation of three determinations, *(0.01< P <0.05); ®(0.001< P <0.01); <(P < 0.001)

210 days.

There are reports on free fatty acid values,
values at which the aroma is detected. O’Connor and
O’Brien (2006) reported for the total free fatty acids
a limit of 1.2-1.5 meq/100 g fat (0.8-1.0 pmoli/mL)
when flavour can be detected by experienced tasters
and 2.0-2.2 meq/100 g fat (1.3-1.4 pmoli/mL) when
flavour can be detected by ordinary consumers. In
the present study it was found that poultry fat was
the most sensitive to hydrolytic deterioration among
the examined fat samples and showed the lowest
oxidative stability. Sample of fats stored at +2°C
preserved acceptable characteristics for 90 days in
the case of pork lard, 150 days in the case of beef
tallow and 60 days in the case of poultry fat, while
acceptability tolerance was found to be 210 days for
beef tallow, 150 days for pork lard and 120 days for
poultry fat stored at -18°C.

The total lipids of the control samples showed
a predominance of saturated fatty acids (SFA) for
tallow, while for pork lard and poultry fat there was
a predominance of monounsaturated fatty acids
(MUFA) and polyunsaturated fatty acids (PUFA)
(Table 4). Analysis revealed an effect of the storage
temperature on the overall fatty acid composition of

fats after 210 days of storage compared with control.
There was registered a significant differences (P <
0.05) in total fatty acids after 210 days of storage at
+2°C, and no significant differences (P > 0.05) after
210 days of storage at -18°C compared with control.

The content of SFA increased during storage of
both temperatures for pork lard and poultry fat, while
for tallow was registered a decrease. The content
of MUFA and PUFA decreased significantly (P <
0.05) after 210 days of refrigerated storage for all fat
samples, while after 210 days of frozen storage the
decrease was not significant. Variation in fatty acid
composition of different animal fats could be related
to storage temperature, frozen storage preserving
their acceptability properties.

In another study, the fatty acid composition of
melted buffalo tallow was monitored during frozen
storage. The composition of control sample was
57.13% SFA, 34.47% MUFA and 8.4% PUFA oftotal
fatty acids. It was reported a significant differences (P
< 0.05) in PUFA and no significant differences (P >
0.05) in MUFA and SFA after 120 days of storage
at -18°C compared with control (Pop and Laslo,
2009). Olsen Elisabeth et al. (2007) measured the
composition of pork adipose tissue and melted fat
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from the same tissue with Raman spectroscopy. They
reported that IV ranged from 58.2 to 90.4 g iodine
added per 100 g fat, PUFA ranged from 7.8% to
31.7%, MUEFA from 35.2% to 51.5% and SFA from
29.1 to 46.6% of total fatty acids. They also observed
that Raman measurements on melted fat gave lower
prediction errors compared to measurements on
adipose tissue.

Conclusions

The effects of temperature and storage time on
quality of alimentary animal fats was examined.
Sample of fats stored at +2°C preserved acceptable
characteristics for 90 days in the case of pork lard,
150 days in the case of beef tallow and 60 days in
the case of poultry fat. Fat samples stored at -18°C
had almost twice longer shelf life than had samples
stored at +2°C. Variation in fatty acid composition
of different animal fats could be related to storage
temperature, frozen storage preserving their
acceptability properties.
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