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The role of fats is to provide the desired textural properties of foodstuffs. The effect on the modification of texture is
based on the characteristics of solidification and melting. In order to fulfil the desired effect, the blending of different
types of fats is the simplest way. The aim of the present work is to investigate the melting and solidifying properties of
poultry fats mixed with different vegetable fats. Rendered poultry fat was blended with cocoa butter and palm mid
fraction (PMF). Mixing ratios were as poultry fat% - vegetable fat% by 100/0, 75/25, 50/50, 25/75 and 0/100.

Melting and solidification were detected by differential scanning calorimetry (Setaram evo 3 DSC apparatus).
Exotherm and endotherm peaks were detected as well as enthalpies were calculated.

During solidification of poultry fat-cocoa butter mixtures the effect of cocoa butter was observable. Increasing the
amount of cocoa butter in the blends resulted in higher releasing of heat. The crystallization pattern was dominated by
the cocoa butter. On the other hand, the effect of palm mid fraction in the fat mixtures prevailed gradually.

The melting of poultry fat-cocoa butter mixtures followed the type of the cocoa butter. 50% cocoa butter in the
blend resulted almost the same crystal structure than the pure cocoa butter. In case of poultry fat-palm mid fraction
blends two endotherm peaks were present in the blends similarly to the pure palm mid fraction. Total enthalpy increased
according to the increased ratio of palm mid fraction.

Keywords: solidification and melting of fat mixtures, mixtures of poultry and vegetable fats, textural properties of fat

mixtures, melting enthalpy of fat mixtures.
INTRODUCTION

Goose fat is a valuable food material due to its
smooth texture and pleasant sensory attributions [1-
4]. In some food products the fat component is a
mixture of vegetable and animal fats especially in
complex systems e.g.. patés, spreads, fillings of
bakery products etc.

Interaction between fats of different origin in fat
blends can modify physical properties of foods and
can be in the interest in food technologists [2, 5].
The aim of the present work was to study the
physical characteristics of goose fat — cocoa butter
and goose fat-palm mid fraction (PMF) blends.
Cocoa butter was chosen as a model for fats which
consist of symmetrical triglycerides and perform
sharp melting behavior; PMF represented fats that
show a wide melting temperature interval.

EXPERIMENTAL

Materials
Rendered poultry fat was blended with cocoa
butter and palm mid fraction (PMF). Materials were
provided by local food factories. Sample
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preparation followed the method of David Perez-
Martinez (2007). Fats were melted in order to
destroy crystal memory and following that the
different fats were mixed. After homogenization the
samples cooled down spontaneously to 5°C and
kept under this temperature for at least five days
until the measurements. Mixing ratios were as
poultry fat% — vegetable fat% by 100/0, 75/25,
50/50, 25/75 and 0/100. Materials were collected
from a local market and a local confectionery firm.

Methods

Fatty acid composition of pure fats was
analyzed by Gas Cromatograph (GC) according to
the methods based on MSZ 1SO 5508:1992. Type
of the apparatus was HP 5890 GC System, with
SGE BPX 70 column with parameters 50 m 0.22
mm 0.25 pm. Heating was from 150 °C to 210 °C
(with 1.3 °C min? heating rate). Pressure: 14 psi,
injector: 250 C split, split ratio: 100:1. Detector:
250 C, FID. Carrier gas was hydrogen, the flow
was 0.6 cm® min?, injection pressure was 0.965
bars. Identification of fatty acids was based on
retention times using fatty acid methyl ester
standards.

Melting and solidification were detected by
differential scanning calorimetry (Setaram evo 3
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DSC apparatus). Details of the measurements were:
20-25 mg of each sample was put into the 100 pl

alumina sample holder. Samples were cooled to 0
°C by 1°C min™ and kept at this temperature for 10
minutes. Heating was performed from 0 °C up to
+80°C by 1°C min?. Samples were kept at this
temperature for 30 min. and the cooling program
was applied by 1°C min? to -20°C and kept under
this condition for 10 min. Finally, the samples were
heated up to ambient temperature. Measurements
were done at constant speed during the heating and
cooling processes. Results were elaborated by
Callisto Processing 1.076 computer program using
linear base line. Heat flow and enthalpy of
exotherm and endotherm peaks were recorded and
calculated.

RESULTS AND DISCUSSION
Composition

Pure fats were characterized by their fatty acid
composition. Results are summarized in Table 1.
Table 1. Fatty acid composition (%) of the investigated
pure fats

Fatty acid composition (%)

Fatty acid Goose fat CB PMF
SAFA 30.5 65.1 56.6
MUFA 58.6 31.9 40.4
PUFA 10.3 2.8 2.6
Not identified 0.6 0.2 0.4

Abbreviations: CB: Cocoa Butter; PMF: Palm Mid
Fraction; SAFA: saturated fatty acid; MUFA:
monounsaturated fatty acid PUFA: polyunsaturated fatty
acid.

Results show that CB contains the highest
amount of saturates and Goose fat the least. Goose
fat is rich in polyunsaturated fatty acids. Total
unsaturates in Goose fat aproach 70%. PMF
contained saturated and unsaturated fatty acids in a
balanced ratio.

Solidification thermograms

In Figure 1. thermograms of Goose fat, Cocoa
butter and their blends are shown. Figure 2.
demonstrates thermograms of Goose fat — PMF.

Abbreviations: A: vegetable fat, B: 25-75%
blend, C: 50-50% blend, D: 75-25% blend, E:
Goose fat

Figure 1 shows that goose fat has small
exotherm peaks (at 2°C and 16°C) indicating weak
crystal structure. A definite effect of cocoa butter
on crystallization is observable. Solidification
based on the cocoa butter has a pattern.
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Fig. 1. Cooling thermogram of Goose fat, Cocoa
Butter and their blend.
A: Cocoa Butter, B: 25-75% G/CB, C: 50-50% G/CB,
D: 75-25% G/CB, E: Goose fat
Figure 2 demonstrates that during solidification
PMF dominated the whole process. Another
characteristic exotherm peak of PMF appeared at
75-25% (Goose fat:PMF) blend and developed
according to the increasing amount of PMF
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Fig.. 2. Cooling thermogram of Goose fat, PMF and
their blend. A: PMF, B: 25-75% G/PMF, C: 50-50%
G/PMF, D: 75-25% G/PMF, E: Goose fat

Average values of the solidification enthalpies
of Goose fat-cocoa butter blends are shown in
Figure 3. Small total enthalpy of Goose fat implies
weak structure. Presence of Cocoa butter in the
blend results in uniform increase in enthalpy
values.
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Fig. 3. Total
Goose/Cocoa Butter.

In Figure 4 average of the total enthalpy values
of solidification are summarized. PMF displays
almost seven times higher enthalpy than Goose fat.
Enthalpies increase stepwise by increasing the
amount of PMF in the blend.
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Fig. 4. Total solidification:

Goose/PMF.
Melting thermograms

Figure 5 shows the melting thermograms of
Goose fat - Cocoa butter blends. From the figure it
is clear that goose fat has a weak crystal structure
with two small endotherm peaks, Cocoa butter
performs one big peak. Melting of the blends
became gradually similar to the cocoa butter.Blends
containing 50% or more Cocoa butter show only
one big endotherm peak.

Figure 6 summarizes the melting thermograms
of the Goose fat — PMF blends. Results prove that
when the amount of PMF in the blend increases, the
shape of the thermogram approaches the pure PMF.
This phenomenon indicates that the whole process
is dominated by PMF.

In Figure 7 is seen that Goose fat had the lowest
and cocoa butter the highest total enthalpy during
melting. Increasing amount of cocoa butter in the
blend raised the enthalpies in a slightly exponential
manner.
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Fig. 5. Melting thermograms of Goose fat, Cocoa
Butter and their blend.
A: Cocoa Butter, B: 25-75% G/CB, C: 50-50% G/CB,
D: 75-25% GJ/CB, E: Goose fat.
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Fig. 6. Melting thermograms of Goose fat, PMF and
their blend. A: PMF, B: 25-75% G/PMF, C: 50-50%
G/PMF, D: 75-25% G/PMF, E: Goose fat

160
140 —
120
100
80
40 B
20 - o

Goose  75/25 50/50 25175 CB
GI/ICB G/ICB G/CB

Enthalpy (J/g)

Fig. 7. Total enthalpy during melting: Goose/Cocoa
Butter.

Figure 8 demonstrates that PMF caused a
remarkable increase in the average of total enthalpy
in the blends. Changes were exponential-like.
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blend. Solidification and melting process of mixed
system of goose fat and cocoa butter or palm fat is
dominated by the vegetable fat. Results are
comparable with the other reported findings [4,5].
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Tlocrpmmna vHa 20 okromBpw, 2014 1.; mpueta 10 nexemspu, 2014 r.
(Pestome)

Posisita Ha Ma3HUHUTE € 1a OCUTYPSIBAT )KEJIaHU TEKCTYPHHU CBOMCTBA HA XPAHUTEIHUTE MPOIYKTH.

EdextbT Ha MoaubuIMpaHe HA TEKCTypaTa Ce AB/DKM HA XapaKTCPUCTHKUTE HA BTBBP/SIBAHE M TOICHE.
CMeCBaHETO Ha pa3InYHMA BHIIOBE MAa3sHHUHMA € HAW-MPOCTHAT HAYMH 3a MOCTUTaHe Ha jkemaHus edekt. llenta Ha
HacTosIaTa paboTa e W3clieBaHe Ha CBOMCTBaTa TOIICHE M BTBBPJSABaHE Ha NTHYM Ma3HUHH, CMECCHH C Pa3INYHU
pactutenHu Macna. Pa3tonena ntuda Ma3HHHa Oelie cMeceHa ¢ KakaoBO Maciio M cpeHa (hpaKiys Ha MMaJIMOBO MAacio
(IIC®). OTHOmICHNATA HA CMECBaHEe ITHYa Ma3HUHA % - pacTUTETHO Macio % Osxa kakTo ciensa: 100/0, 75/25, 50/50,
25/75 u 0/100.

TormeHeTo U BTBBPASABAHETO OsiXa M3CIEOBAHM Ype3 AU(PEPEHIINAHO CKaHUpalla KaJopuMmeTpus (amapar Setaram
evo 3 DSC). 3a menra 0sxa ycTaHOBEHH €K30TCPMUYHUTE U CHAOTCPMHYHHUTE ITHKOBE M OsIXa M3YUCICHHU CHTAIIIHUTE
Ha mpexoauTe. berre Hab0MaBaH ePEKT HA KAKAOBOTO MAcCJIO MTPU BTBHPSIBAHETO HA CMECH MTHYA Ma3HHHA — KAKaOBO
MacJio. YBEIHYaBaHETO Ha ChIABPKAHUETO HA KAKAOBO MAacjio B CMECTa JOBE/C J0 MMO-MHTEH3UBHO OCBOOOKIaBaHE Ha
tortuHa. [IporiechT Ha KpUcTamu3alus Oeire JOMUHUPaH OT KakaoBoTo Macio. Ot apyra edektsT Ha [ICD B cMecuTe
HAa Ma3HUHU CE€ TPOSIBSIBAIIIE TOCTEIICHHO.

Tomnenero Ha cMecUTe OT NMTHYA Ma3HMHA W KaKaoBO MAaclio clieaBaxa (a3oBUs MPEexoJ] Ha KakaoBoTo macio. 50%
KaKaoBO MAacjio B CMECTa JIOBelle IO MOYTH ChINaTa KPUCTaIHA CTPYKTypa KaTo Ta3d Ha YHCTOTO KaKaoBO Maciio. B
cinydass Ha cMecd oT nruda MasHuHa u [ICD Osxa HaONrOmaBaHM JBa SHAOTCPMHYHH IHKA, MOJOOHM Ha TE3W Ha
yuctoTo [ICO. OOmmaTa eHTannus HapacHa Ipy yBenudaBaHe yactra Ha [1CO.
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