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ABSTRACT

This research aims to study the effect of blending animal fats
(local or imported cow butter fats) with vegetable oils (palm oil or
palm stearin) in different percents (at various ratios from 10 to 90%)
on the physical and chemical properties of different blends produced.
This study includes the determination of physico-chemical
characteristics such as refractive index, melting point, slip point, acid
value, peroxide value, iodine value, oxidative stability by rancimat at
120°C, conjugated diene and triene fatty acids, reichart-meissl value,
polenske value and the solid fats content. The obtained results
indicated that the blending of 10 to 90 % of palm stearin with either
local or imported cow butter fats led to clear a progressively increase
in both melting point and slip point. However, the same behavior was
also observed concerning the oxidative stability (induction period hr).
The reichert- meissl and polenske value were higher as 35 and 18.0
times in local or imported cow butter fats more than that found in
palm oil or palm stearin, respectively. Reichert-meissel and polenske
values were significantly decreased as the blending ratio increase from
10 to 90 % of both palm oil and palm stearin with either local or
imported cow butter fats. In addition, the solid fat content of both
palm oil and palm stearin was found to be higher than that found in
either local or imported cow butter fats, especially at 30 and 40°C.
The same behavior was also observed concerning to the solid fat
content of all binary mixtures. It could be concluded that the type of



290 EFFECT OF BLENDING PROCESS ON PHYSICO-CHEMICAL

fats and oils of any blend produced having unknown animal fat or
vegetable oils on its label information having no label information
data regarding the percents animal fat or vegetable oil used in the
produced blend, and useful to detect adulteration in milk fat.

Key words: Blending, cow butter fat, palm oil, palm stearin, solid fat
content, physico-chemical prosperities.

INTRODUCTION

Blending has been long used to modify oils and fats into
functional products. It modifies the physical properties of oils by
rearranging the distribution of fatty acids on the glycerol without
changing their chemical composition. Blending has become more
popular for the preparation of zero trans functional blended fats
(Norizzah et al., 2004).

Milk fat is composed of 98 % triacylglycerols which are triesters
of fatty acids and glycerol. More than 400 fatty acids and 200
triacylglycerols have been identified (Lopez et al., 20006).
Undoubtedly, it is one of the most complex fats found in nature. Milk
fat is characterized by short — chain (C4 — Cg: 8.3 %), medium chain
(Cio —Ci2: 6.6%) and long chain (Cj4 — Ci5 81.9 %) length fatty acids
(Jensen and Newburg, 1995). Moreover, milk fat is a relatively high
saturated fat: about 65% saturated fatty acids (mainly Cieo, Ciseo,
Ci4:0). The chemical composition of milk fat varies greatly with the
season breed, stage of lactation and the type of feed (Walstra and
Jenness, 1984).

Palm oil and palm stearin have a high content of palmitic acid
(saturated fatty acids), but they are free of cholesterol (May et al, 2005
and Piska et al, 2005).

The blending of milk fat with vegetable oils has been used to
increase the cow butter fat flavor of vegetable oils and also to change
the physical and chemical properties of milk fat, for example, milk fat
alone does not have the appropriate plasticity and hardness for use in
pastries (Dimick et al., 1996), but blending milk fat with vegetable
oils results in a significant alteration of the physical and chemical
properties of milk fat, so that the produced fat blends can be used in
the processing of confectionary, pastry, baking and other applications
(Shen et al., 2001 and Hashem et al., 2007).
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The aim of the present study can be summarized as follows:

1- To produce new products with different fats and oil contents
ranging from 10% up to 90%, which can meet all requirements
and wishes of the consumers.

2- To study the effect of blending animal fats with vegetable fats in
different percentages on the physical and chemical of different
blends produced.

3- To determine the type of fats and oils of any blend produced
having unknown animal fat or vegetable oils on its label
information having no label information data regarding the
percentage animal fat or vegetable oil used in the produced blend.

MATERIALS AND METHODS
Materials:

Palm oil and palm stearin: Refined, bleached and deodorized palm
oil and palm stearin used in the present study were obtained from the
Extracted Oils and Derivatives Company, Arma Company.10™ of
Ramadan City Egypt. The fats and oils were immediately analyzed
and stored under frozen conditions at - 18°C till to use.

Imported cow butter fat: imported cow butter fat used in the present
study was obtained from Greenland. Company. 10" of Ramadan City
Egypt. Final product of cow butter fat samples obtained were
immediately analyzed and stored under frozen condition at - 18 °C till
use.

Local cow butter fat: Cow milk fat was obtained from local butter
cream by removal practically all the water and solids not fat content.
Anhydrous milk fat was processed according to Walstra et al., (2006).
Butter milk fat samples obtained were immediately analyzed and
stored under frozen condition at - 18°C till analysis.

Chemical: Hexane, chloroform, ethyl alcohols and acetic acid glacial
were analytical grade were purchased from. Nasr Company Cairo,
Egypt. The chemical were distilled before use.

Blending process: Animal fats (local or imported cow butter fats) and
vegetable oils (palm oil or palm stearin) were melted at 60 °C in a
water bath prior to use. The liquefied fats and oils used were mixed in
proportions ranging from 90 % to 10 % (w/w). Blended in different
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ratios of fats and oil as indicated in Table 1, 2. All fats and oils used
were individually melted, filtered before blending treatments.

Table (1) Blending of both local and imported cow butter fats with
palm oil used.

Fat and oil blends produced

Imported cow butter fat Local cow butter fat and
Type. of and palm oil blends NO. of palm oil blends
blended blended
samples | Imported cow | Palm oil samples Local cow Palm oil
butter fat (%) (%) butter fat (%) (%)
Al* 100.00 00.00 B1* 100.00 00.00
A2** 00.00 100.00 B2** 00.00 100.00
A3 90.00 10.00 B3 90.00 10.00
A4 80.00 20.00 B4 80.00 20.00
A5 70.00 30.00 B5 70.00 30.00
A6 60.00 40.00 B6 60.00 40.00
A7 50.00 50.00 B7 50.00 50.00
A8 40.00 60.00 B8 40.00 60.00
A9 30.00 70.00 B9 30.00 70.00
Al10 20.00 80.00 B10 20.00 80.00
All 10.00 90.00 B11 10.00 90.00

A1* pure Imported cow butter fat, B1* pure Local cow butter fat, A2** and B2**
pure palm oil
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Table (2) Blending of both local and imported cow butter fats with

palm stearin used.

Fat and oil blends produced

Imported cow butter fat and Local cow butter fat and palm
Type . of palm stearin blends NO. of stearin blends
blended blended
samples :)l:tl:(e):tfea(i Ef;v; Palm stearin sample Local cow Palm stearin
’ (%) butter fat (%) (%)
Cl1* 100.00 00.00 D1* 100.00 00.00
C2** 00.00 100.00 D2** 00.00 100.00
C3 90.00 10.00 D3 90.00 10.00
c4 80.00 20.00 D4 80.00 20.00
C5 70.00 30.00 D5 70.00 30.00
C6 60.00 40.00 D6 60.00 40.00
C7 50.00 50.00 D7 50.00 50.00
C8 40.00 60.00 D8 40.00 60.00
C9 30.00 70.00 D9 30.00 70.00
C10 20.00 80.00 D10 20.00 80.00
Cl11 10.00 90.00 D11 10.00 90.00

C1*pure Imported cow butter fat, D1* pure Local cow butter fat, C2** and D2**
pure palm stearin

Analytical methods:
Determination of physico — chemical characteristics of fats and
oils used and their blends.

1- Physical properties:

Refractive index was determined by using a carlzeiss
refractometer at 40°C for imported and local cow butter fats, palm oil
and 60°C for palm stearin specific gravity was determined at 40°C for
imported and local cow butter fats, palm oil and 60°C for palm stearin
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by using a pycnometer 20 ml, melting and slip point were determined
by using capillary tubes. And colour was determined by a Lovibond
tintometer using three colour scals (yellow, red and blue) in 5.25 inch
cell. These analytical methods were carried out according to the
methods described by A.O.A.C (2005).

2- Chemical properties:

a- Free fatty acid (F.F.A) (as % Oleic acid); Peroxide value (meq.
active O2/kg); lodine value (measured according to the procedure
of Hannus method) ; TBA value (as mg malonaldehyde/kg) and
unsabonfable matter (%) were determined according to the
procedure of A.O.A.C (2005).

b- Reichert-meissel and polenske number:

Reichert-meissel, it is the number of milliliters of 0.1 N KOH
required to neutralise the soluble volatile fatty acids derived from 5
grams of fat. Polenske number it is the number of milliliters of 0.1 N
KOH required to neutralise the in soluble volatile fatty acids derived
from 5 grams of fat.

The reichrt-meissel and polenske number measures the quantity
of short chain fatty acids in the fat molecule, according to the method
described by firestone (2005 n).

c- Determination of conjugated dienoic and trienoic fatty acids:

The conjugated dienoic and trienoic fatty acids were the
tested samples were measured at 232 and 268 nm for dienoic and
trienoic fatty acid, respectively. The obtained results were
calculated as the procedure in A.O.A.C (2005).

d- Solid fat content:

The solid fat content (SFC) of the tested samples was determined
by Nuclear Magnetic Resonance (NMR) using a Bruker Minispec
Analyzer (Model NO.120, Rheirs tetten, Germany) according to the
A.O.A.C (2005). The tested samples were measured at 10, 20, 30 and
40°C.

e- Determination of minerals content:

Iron (Fe), Copper (CU), Lead (Pb), and Magnesium (Mg) were
determined according to the method of A.O.A.C (2005), using Atomic
Absorption spectrophotometer (Perkin Elmer, Model 3300, Germany).
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F- Measurement of induction period by Rancimat (stability test):

The Rancimat induction period measurements are carried out on
fats and oils in order to provide a quick indication of the trends in
resistance to the oxidative rancidity as well as of the shelf-life of oils.
The induction periods, as the oxidative stability index, of the tested
samples were measured by an automated Rancimat (Metrohm Ltd.
CH-9100 Herisau, Switzeland, model 679), comprises of the control
unit and the wet section containing 6 reaction vessels, according to the
method described by Mendez et al, (1996).

Three replicates of all analysis were performed for each sample.

Statistical analysis:

Statistical analysis involved used the statistical analysis systems
(SAS, 1985) software package. Analysis of variance performed by
ANOVA procedures. Significant differences between means were
determined using Duncan s multiple rang testes (SAS, 1985).

RESULTS AND DISCUSSION

- Physico-chemical properties of cow butter fat, cow milk fat,
palm oil and palm stearin
1- Physical properties

There are many physical characteristics of the edible fats and
oils such as specific gravity, refractive index, melting point, slip point
and colour, which are played an important role in assessing their
quality and palatability, as well as the consumer acceptability of these
products. The physical characteristics of fat or oil are dependent on
the degree of unsaturation, the carbon chain length, the isomeric fatty
acid forms, and molecular configuration (Zaidul et al., 2007).

The physical quality characteristics of local and imported cow
butter fats were determined, in comparison with the corresponding
characteristics of palm oil and palm stearin, as shown in Table (3).
From the obtained data, it could be observed that the specific gravity
at 40-60 C of both imported cow butter fat and local cow butter fat
were found to be as 0.8411 and 0.8511, respectively, which were
relatively higher than those found in both palm oil and palm stearin
which were found to be as 0.8010 and 0.8231 respectively. These
results are in agreement with the data obtained by (Bora et al., 2002).
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Regarding the refractive index at 40-60 C for imported cow
butter fat and local cow butter fat, it was 1.4591 and 1.4578, versus
1.4556 and 1.4599 for palm oil and palm stearin, respectively these
results found to be agreement with those found by ( Hui, 1996)

On the other hand, melting point and slip point in palm stearin
were more higher asl.5 (53.5 and 52) respectively than that found in
both imported cow butter fat and local cow butter fat, which recorded
a values of 33.5 and 32.0 and 35.2 and 33.7 °C respectively in palm
oil. The melting point and slip point of palm oil, palm stearin and
imported and local cow butter fats were also investigated by Reshma
et al., (2007), Soares et al., (2009) and Berger (1996). Their results
were relatively comparable with the present data.

Concerning the colour intensity, lower red unit value (2.0) was
recorded in palm oil while its value ranged between 3.0 to 3.2 in the
other investigated samples (imported and local cow butter fats) in the
red lovibond scale. In all tested samples, the yellow scale is fixed at
35.

2- Chemical properties

The chemical characteristics of edible fats and oils are play an
important role in assessing their quality assurance, palatability and
consumer acceptability, as well as they are related with the healthy
safe quality criteria of these fats and oils by using them. Thereupon,
the chemical quality assurance criteria, including the acidity (free fatty
acid %), peroxide value, thiobarbituric acid (TBA) value, iodine
value, unsaponifable matter %, oxidative stability (Induction period by
Rancemat), conjugated diene and triene fatty acid, reichart-meissel
and polenske values for imported cow butter fat, local cow butter fat,
palm oil and palm stearin were determined.

As illustrated in the obtained results of Table (3), it could be
indicated that the free fatty acid % (as oleic acid), peroxide value
(meq. active O2/Kg oil) and thiobarbituric acid (TBA) value (mg
malonaldehyde/ Kg oil) were found in the range 0.059 to 1.40 %, 0.05
to 1.06 (meq/Kg) and 0.011 to 0.022 (mg/Kg) in all tested samples,
respectively. The present results are found to be much greatly lower
than the maximum values (with in the permissible values) for human
consumption as reported by the Egyptain Standard specifications
(2005) for edible fats and oils.

Iodine value is useful determining degree of hardness, since high
iodine value indicate high content of wunsaturated fatty acid
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components which contribute to the softness in butter fat. (Chaiseri
and Dimick, 1989).

Concerning the iodine value, palm oil had higher value being
which was found to be as 48.7 than those obtained from the other
tested samples.

Reichert meissl and polenske value: The reichert meissl value is
a measure of the amount of soluble volatile fatty acid and is a classical
way to detect adulteration in milk fat. The polenske value is a measure
of the amount of insoluble volatile fatty acid and is useful to detect
coconut and related oils with intermediate chain fatty acids. While, the
reichert-meissel and polenske value can be used to detect vegetable oil
adulteration of milk products (Sheppard et al., 1985).

From the same table, it could be also observed that the reichert-
meissl and polenske value were higher as 35 and 18.0 times in
imported cow butter fat and local cow butter fat more than that found
in palm oil and palm stearin respectively. These results are in
agreement with the data oblained by (Murthy and Dastur, 1955) they
reported that the imported and local cow butter fats contains high
proportions of volatile fatty acids, whereas vegetable oils and other
animal fats contain very little or no volatile fatty acids.

The induction period (IP) measured by Rancimat at 120°C, as a
measure for the oxidative stability of fats and oils is also illustrated in
the obtained results of the former table, it could be noticed that IP of
palm stearin was obvious higher than those obtained from the other
tested samples, which was found to be as 21 hours.

These results may be due to the sum of saturated fatty acids in
palm stearin which were be found higher than that found in the other
investigated samples.
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Table (3): Physical and chemical properties of fats and oils used.

Physical and chemical

Pure fats and oils used

properties Imported Local | b imoil | Palm | LSD value
cow butter cow teari tn>0.05
fat butter fat stearin atp="0
1-physical properties 1.4591 1.4578 1.4566 | 1.4599 0.002
Refractive index at 40 - 60 C
Specific gravity 40 - 60 C 0.801 0.8231 0.8511 0.8411 0.01
Melting point C 33.50 35.20 38.00 53.50 0.30
Slip point C 32.00 33.70 36.5 52.00 0.30
35.00 35.00 35.00 35.00
Colour Yellow
Red 3.20 3.00 2.00 2.50 0.50
Blue
0.00 0.00 0.00 0.00

2-chemical properties 0

- - .50 1.40 0.059 0.086 0.07
F.F.A (%eas oleic acid)
Peroxide value(meq/kg) 0.98 0.05 0.90 1.06 0.10
Todne value 38.50 32.10 48.70 32.40 1.00
TBA at 530 nm 0.001 0.001 0.001 0.001 0.001
Induction period (hr) 10.50 7.10 13.50 21.00 1.50
Conjugated diene at232nm 0.075 0.023 0.091 0.088 0.01
Conjugated triene at268nm 0.072 0.016 0.041 0.032 0.01
Unsponifiable matter (%) 0.70 0.62 0.48 0.20 1.00
Reichert-meissel number 31.27 28.49 0.80 0.90 1.00
polenske number 3.79 2.53 0.15 0.20 0.5

LSD determination to least significant differences test.
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The Effect of Blending imported and local cow butter fats with
Palm Oil and Palm Stearin on their Pysico- chemical Properties of
their produced Blends.

The effect of blending imported cow butter fat and local cow
butter fat individually with palm oil and palm stearin in ratio of from
10,20,30,40,50,60,70,80 and 90% on the physical and chemical
properties of their blends (A,B,C and D) were evaluated.

Physical and chemical properties of binary mixtures (A, B, C,
and D) are presented in Tables (4, 5, 6 and 7). From the obtained data,
it could be observed that blending of palm oil with either imported
cow butter fat or local cow butter fat at ratio ranging from 10 to 90 %
caused slight a gradual decrease in refractive index. In contrast, by
increasing the blend levels from 10 to 90 % of palm stearin with either
imported cow butter fat or local cow butter fat, the refractive index
was gradual increased slightly.

From the same results it could be seen that the colour index was
found to be decrease by increasing the blend levels of either palm oil
or palm stearin from 10 to 90 % with either imported cow butter fat or
local cow butter fat in the red lovibond scale for all blends. It could be
also noticed that the blending of 10 to 90 % of palm stearin with either
imported cow butter fat or local cow butter fat led to clear a
progressively increase in both melting point and slip point. However
the same behavior was also observed concerning the oxidative
stability (induction period hr), it was increased by increasing the level
of palm stearin from 10 to 90 % with either imported cow butter fat or
local cow butter fat.

As also illustrated in the obtained results of Tables (4, 5, 6 and
7), it could be conduced that Reichert-meissel and polenske values
were significantly decreased as the blending ratio increase from 10 to
90 % of both palm oil or palm stearin with either imported cow butter
fat or local cow butter fat. These results may be due to the vegetable
oils containing a very small amount or no of short chain fatty acids
(volatile fatty acids). Reichert-meissel value of vegetable oils is so
very low compared to the butter fat, it would seem that it should be
simple enough to detect their presence in butter fat, even is small
amounts. (Sheppard et al., 1985).
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Table (4): Physical and chemical properties of different blends of
(Imported cow butter fat blended with palm oil).

~Type .of blended LsD
Tsample | AlF | A2 | A3 Ad AS Ad AT A8 A9 AlD | ALl | value at
Analyses T p=0.03
Refractive index at - . - - . - - - - - .
\ 14501 | 1.4566 | 1.4588 | 1.4586 | 14583 | 14381 | 14578 | 14575 | L4572 | 14570 | 14367 | 0.002
10-60 (¢)
Melting point'c) | 3320 | 35.00 | 3490 | 3540 | 3880 | 3630 | 3670 | 3730 | 3760 | 3765 | 3780 | 030
Slip point (‘¢) 3200 | 3650 | 3340 | 3390 | 3430 | 3480 | 3520 | 3570 | 3600 | 3615 | 3610 | 030
3500 | 3500 | 3500 | 3500 | 35.00 | 3500 | 35.00 | 35.00 | 3500 | 35.00 | 35.00
Colour  yello
Red 320 | 200 | 308 | 296 | 284 | 272 | 260 | 248 | 236 | 14 | 212 | oS0
Blue
000 | 0.00 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 000 | 000 | 0.00
FFA 050 | 0089 | 031 | 028 | 027 | 025 | 024 | 019 | 015 | 013 | 012 | 007
(as oleic acid)
Peroxide
value(meqaactive | 098 | 090 | 097 | 096 | 094 | 093 | 090 | 089 | 0.87 | 085 | 034 | 010
01 /Kg)
Iodine value . . - P s .
(Hanus) 385 | 4870 | 3004 | 4026 | 4148 | 4270 | 4392 | 4504 | 4547 | 4636 | 4760 | L00
%ﬁf}urtwnpemd 1050 | 13.50 | 1060 | 1000 | 1140 | 1.70 | 12.00 | 1240 | 1260 | 1290 | 1320 | 150
i”l"ﬁffdd'“’ 007 | 0.001 | 0.0% | 0078 | 0.07 | 0081 | 0.083 | 0.084 | 0.086 | 0.087 | 0.080 | 0.01
Conjugated trine - . - - . - -
ot deg 0.072 | 0.041 | 0.068 | 0.065 | 0.062 | 0.059 | 0.056 | 0.053 | 0.050 | 0.047 | 0.044 | 0.01
Unsponifiable - - : : zz z z
atter 8 070 | 048 | 067 | 065 | 063 | 061 | 038 | 055 | 052 | 049 | 045 | L00
Reichert-meisel | 3127 | 0.80 | 3.00 | 598 | 937 | 1230 | 1551 | 1798 | 2163 | 2411 | 2695 | 200
polenske 379 | 015 | 032 | 070 | 084 | 123 | 165 | 200 | 224 | 251 | 282 | Lo
LSD determinations to least significant differences test
Al1* Pure imported cow butter fat, A2** pure palm oil, A3 till all Blends

investigated
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Table (5): Physical and chemical properties of different blends of
(local cow butter fat blended with palm oil).

“Tape .of blended LSD
~~.qample | BI* |B2* | B3 | B4 | BS | B6 | BT | BS | BY | B0 | BIl | valueat
Analyses T pz0.08
Refractive index . . - _— - - - - . . .
S0 60 (0 | LTS | L4566 | L4ST6 | L4STS | L4ST4 | L4573 | 14572 | 14570 | 14569 | 14568 | 14567 | 0002
Melting point'e) | 35.20 | 38.00 | 35.48 | 3576 | 36.05 | 3630 | 36.60 | 3688 | 3716 | 3744 | 372 | 030
Shppoint’c) | 3370 | 3630 | 3400 | 3426 | 3455 | 3480 | 3510 | 3540 | 3565 | 3595 | 3620 | 030
Colow vello | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500 | 3500
Red 300 | 200 | 200 | 280 | 264 | 255 | 244 | 235 | 226 | 215 | 204 | 030
Blue 000 | 000 | 000 | 000 | 0.00 | 000 | 000 | 000 | 0.00 | 000 | 0.00
E;ff]‘m i) | 140 [ 0059 | 034 | 084 | 049 | 045 | 036 | 025 | 019 | 014 | 013 | 007
Peroxide
value(megactive | 0.05 | 090 | 013 | 022 | 030 | 039 | 047 | 055 | 064 | 072 | 081 | 010
02 /Kg)
Iﬂ‘f;::s‘}'“l“f 3010 | 4870 | 3395 | 3438 | 3713 | 3881 | 40.60 | 4239 | 43.49 | 4593 | 4759 | L0
E%"“"““‘““”d 710 | 1330 | 775 | 840 | 900 | 965 | 1050 | 1100 | 1160 | 1230 | 1285 | 130
g;‘;ﬁie“ffﬁg‘im 0.023 | 0.091 | 0.029 | 0.036 | 0.043 | 0.050 | 0.057 | 0.063 | 0.070 | 0.077 | 0.084 | 0.01
::"’”,Jﬁ‘;ﬂfd W€ | oo | 0041 | 0.018 | 0.021 | 0023 | 0.026 | 0.028 | 0.031 | 0.034 | 0035 | 0038 | o001
Cuspontiable | 6> | oag | 060 | 059 | 057 | 036 | 04 | 033 | 081 | 080 | 047 | 100
Reichert-meisel | 2549 | 0.80 | 2557 | 2279 | 1984 | 1700 | 1436 | 1088 | 765 | 571 | 270 | 200
polenske 253 | 015 | 227 | 204 | 130 | 137 | 112 | om0 | 075 | 030 | 02 | 120

LSD determinations to least significant differences test
B1* Pure local cow butter fat, B2** Pure palm oil, B3 till all Blends investigated
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Table (6): Physical and chemical properties of different blends of
(Imported cow butter fat blended with palm stearin).

~Iype oftlended

. sample i _ _ LsD
S | Clt | Q| C3 | 4| C5 | C6| CT | C8 | C9|CIO|CI|mbes
Analyses .\H p=0.03
ifg‘f‘gg(i‘c‘f“ 14591 | 14599 | 14592 | 14593 | 14594 | 1495 | 14395 | 14596 | 1.4596 | 14597 | 14598 | 0.002
Melting - . . i
o) 33.50 | 53.50 | 3550 | 3740 | 3935 | 4130 | 4325 | 4520 | 47.15 | 49.10 | 5100 | 030
STip point (c) | 3200 | 5200 | 34.00 | 3530 | 3750 | 3930 | 4125 | 4320 | 45.15 | 47.10 | 49.00 | 030
Colour yello | 35.00 | 35.00 | 3500 | 35.00 | 35.00 | 35.00 | 35.00 | 35.00 | 35.00 | 35.00 | 35.00
Red [7300 | 250 | 313 | 304 | 204 | 285 | 274 | 266 | 257 | 248 | 240 | 050
Blue 7000 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 0.00
EEA L 050 | o086 | 045 | 041 | 037 | 033 | 020 | 025 | 021 | 016 | 012 | 007
(as oletc acid)
Peroxide
alue(aeg acive 106 | 090 | 093 | 095 | 095 | 098 | 100 | 102 | 104 | 105 | 010
02 Kg) 0.8
lodinevalue | 3050 | 3040 | 3782 | 3713 | 3660 | 3607 | 3558 | 3416 | 3395 | 3355 | 3294 | 100
(Hanus)
Inducton 1030 | 2100 | 1155 | 1260 | 1363 | 1470 | 1575 | 1680 | 1785 | 1890 | 1995 | 150
pertod (hr)
;"“—‘“g“tfd 0075 | 0088 | 0076 | 0.077 | 0.078 | 0.080 | 008 | 0.083 | 0.084 | 0.085 | 0.086 | 001
ene at 232nm
Comogaied 075 | 0032 | 0068 | 0064 | 0061 | 0056 | 0052 | 0047 | 0044 | 0040 | 0036 | 001
trine at 268nm
Cospouifiable | 7 | 030 | 05 | 060 | 055 | 050 | 045 | 040 | 035 | 030 | 025 | 100
matter Vo
Reichertmeisel | 3127 | 000 | 2689 | 2480 | 1221 | 1870 | 1538 | 1194 | 935 | 602 | 310 | 200
polenske 379 1020 [ 319 [ 201 [ 248 [ 211 | 165 | 136 | 102 [ 07 [ 035 | L0

LSD determinations to least significant differences test

C1* Pure imported butter fat, C2** Pure palm stearin, C3 till all Blends investigated
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Table (7): Physical and chemical properties of different blends of

(local cow butter fat blended with palm stearin).

“Jype of lended

~ sample L3
\_ | Di* [D2v | D3 | D4 | DS | D6 | D7 | DS | DS |DIO| DI |ukea
Analyses ~ p=00s
fﬁf%i‘;ﬂ“ 14578 | 14399 | 14580 | 14382 | 14384 | 14386 | 14388 | 14590 | 14592 | 14594 | 14396 | 0.002
ﬁ’i‘;l;”l) 3520 | 5350 | 37.00 | 3880 | 40565 | 4250 | 4440 | 4610 | 4800 | 4980 | 5165 | 030
Shppomt(e) | 3370 | 5200 | 3550 | 3730 | 39.00 | 4100 | 4290 | 4460 | 3650 | 4830 | 50.00 | 030
Colour vello | 3500 | 3500 | 3500 | 35.00 | 3500 | 35.00 | 35.00 | 35.00 | 35.00 | 3500 | 35.00
Red 7300 | 250 | 293 | 286 | 280 | 272 | 265 | 258 | 251 | 245 | 237 | 0.0
Blue 000 | 0.00 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
EEA 1o | oos6 | 126 | 112 | 0o | o | om | 055 | o4 | 02 | 015 | 00
(as olerc acid)
Peroxide
vlvefmeqacte | 005 | 106 | 018 | 025 | 034 | 046 | 055 | 068 | 075 | 085 | 098 | 010
02 Kg)
:i[‘:‘j;’fah“ 01| 3049 | 3203 | 3207 | 020 | 3225 | 3230 | 3234 | 3238 | 3242 | 3245 | 100
Induction 710 | 2100 | 850 | 990 | 1130 | 12.56 | 1400 | 1550 | 1685 | 1830 | 1960 | 150
period (hr)
i"“—‘“gﬂfﬁ 0023 | 0088 | 0029 | 0.036 | 0.043 | 0.051 | 0.058 | 0065 | 0072 | 0080 | 0.085 | 001
Ele at J3nm
Conaated | 016 | 000 | 0017 | 0019 | 0020 | 0022 | 0024 | 005 | 0027 | 0008 | 0030 | ot
trine at 268nm
e | gy | 0 | 07 | 033 | 049 | 0 | 039 | 035 | 032 | 027 | 024 | Lo
Reichertmessel | 2840 | 000 | 2564 | 2286 | 2000 | 1699 | 1424 | 1143 | 838 | 569 | 288 | 200
polenske 253 | 020 | 229 | 200 | 187 | 156 | 19 | 105 | 087 | 052 | 026 | 110

LSD determinations to least significant differences test

DI1* Pure local cow butter fat, D2** Pure palm stearin, D3 till all Blends
investigated
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3-Minerals content of fats and oils used

Minerals content of imported cow butter fat, local cow butter fat,
palm oil, palm stearin and their blends are tabulated in Table (8),
namely Fe, Cu, Pb and Mg. It could be concluded that all tested
samples were found to be as the limits required by the Egyptian
standard specification (2005) for edible fats and oils. These results are
conformity within the permissible level reported by ESS, which
indicating the authenticity of fats and oils and their blendes and its
suitability for consumption.

4-Solid fat contents of fats and oils used and their produced
blendes at 20, 30, and 40°C.

Functional properties of fats are largely determined by their solid
fat content at a specific temperature or series temperatures. A major
portion of the structure of the food may depend on the solids
contributed by the fat (Rodrigues et al., 2005).

Solid fat content, the quantity of fat crystals in a fat or fat blend,
has a great influence on the suitability of the fat or fat blend for a
particular application. The solid fat content is responsible for many
product characteristics in margarines, shortenings and fat spreads,
including their general appearance, ease of packing, spread ability, oil
oxidation and organoleptic properties (Dian et al., 2007).

Regarding to the solid fat content at 20, 30, and 40 °C in the fats
and oils and their blends under investigation, Table (9). shows that
solid fat content of both palm oil or palm stearin was found to be
higher than that found in either imported cow butter fat or local cow
butter fat, especially at 30 and 40°C. The same behavior was also
observed concerning to the solid fat content of binary mixtures (A, B,
C, and D), it was increased by increasing the rate of blending from 10
to 90 % of either palm oil and palm stearin with either imported cow
butter fat or local cow butter fat, especially at 30 and 40 °C. this
increase in the solid fat content was mainly due to the higher content
of long chain saturated fatty acid in palm oil and palm stearin as
compared to imported cow butter fat or local cow butter fat according
to (Hui, 1996), (Ho and Chow 2000).
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Table (8): Minerals content (ppm) of fats and oils used and their

produced blends.

Tyge of Imported cow butter fat Type of Local cow butter fat and Imported cow butter fat and T)-q{e Local cow butter fat and
biencl.ecl and palm ol blends biend-ed palm o1l blends E’fmfl-ﬂi palm stearn blends bl-octled palm stearm blends
sangles | Fe | Cu | Po | Mg | smpls | Fe | Co| Po |Mg|goi Fe | Cuf P | Mg || Fe | Cu | P |Mg
Al* | 149]072 | 001|052 | BI* [093(002| 001 |052| CI* |149|072| 001 |052| DI* | 093 | 002 | 001 | 032
AY¥ 11301 095|001 | 078 | B2 [130(095) 001 |078| €2*= | 129|005] 001 |096| D2** | 129 | 0.05 | 0.01 |09
A3 |147)074 1001|054 | B3 |096|011) 001 [054| 3 |147|063| 001 |055| p3 |196]0021| 001 |054
A4 1145/ 076 [ 001|057 | B4 |{100(021] 001 {057 €4 |145|0358) 001 |060| D4 |101]0022| 001 |060
A5 |145/079 | 001|059 | BS |104[029] 001 [039| €3 |143|051| 001 |065| D3 |105{0029| 001 [065
A6 | 143081001062 B6 |107[037] 001 |062| C6 | 141|044| 001 [069| D6 | 1.09]0.032| 0.01 | 068
AT |142) 084 1001|065 | BT |L11|045) 001 [066| €7 |140|037] 001 |074| D7 |112]0035) 001 |0.74
A8 140008 | 001|067 | B8 |115|054) 001 [067| €8 |137|031| 001 |078| D& |119|0038| 001 [0.78
A% 138089 | 001|069 | B9 |119]066] 001 (070 €9 |135|025| 001 |082| D9 |122|0041| 001 [082
A0 | 135090 | 001|072 | BIO [122(073| 001 |072| C10 |133|018| 001 |087| DI0O |125|0043| 0.01 | 088
Al | 131]092 (001|076 | BIL [126]085| 001 |075| CII | 131011| 001 [091| DIl | 128 |0045] 001 [091
LSD LSD LSD LSD

vaeat | 0.1 | 002 {0001 01 | valueat | 0.1 |0.02] 0.001 | 0.1 | valueat | 0.1 | 0020001 | 01 | valeat| 0.1 | 002 | 000101
p2005 p20.05 p>005 92005

LSD determinations to least significant differences test
Al1* and C1* Pure imported cow butter fat, B1* and D1* Pure local cow butter fat, A2** and
B2** Pure palm oil, C2** and D2** Pure palm stearin

Table (9): Solid fat content of fats and oils used and their
produced blends at 20, 30, and 40C°.

[mported cow butter Local cow butter fat
Type of | Imported cow butter fat | Type.of | Local cow butter fat Type of fat and palm stearin | Type of |  and palm stearin
blended | and palm oil blends blended | and palm oil blends biencl-ed blends blended blends
samples samples - samples - ) -
20C° | 30C | 40C* 200" | 30C° | 40ct | samples | 20C* | 30¢° | 40C° 20C | 30C* | 40C°
Al* | 2585 | 1110 | 052 | BI* |2320| 819 | 083 | C1* |[2585| 1110 | 052 | DI* | 2320 | 819 | 083
Axe 10640 | 1914 | 389 | B2* | 2640 | 1914 | 389 | C2¥* |2750| 2005 | 3.60 | D2** | 2750 | 2005 | 3.60
A3 | 2236 | 1190 | 085 By | 2352 928 |113| (3 |2534|1197 |08 | D3 | 2363|937 110
A4 | 2208 | 1270 | 119 B4 | 2386|1037 | 144 | C4 [2579| 1289 | 115 | D4 | 2320|1062 138
A5 | 2400 | 1351 | 132 By | 2412 | 1146 | 178 | C5 2600|1379 | 144 | D3 | 2449 | 1138 165
A6 | 2502 | 1431 | 186 B6 | 2446 | 1255 | 206 | C6 |2621| 1468 | 175 | D6 | 2492 | 1292|200
A7 | 2565 | 1512 | 220 B7 | 2485 [ 1364 | 235 | C7 |2662| 1554|200 | D7 | 2533 | 1411225
A | 2582 | 1592 | 253 B8 | 2510 [ 1473|263 | C8 |2674|1647 |236| D8 | 2579 |1530]233
A9 | 2600 | 1672 | 288 B | 2554 [ 1582|299 | C9 2689|1736 |267 | D9 | 2623 | 1648|279
AL0 | 2620 | 1753 | 321 | B0 | 2583 | 1691|327 | Cl0 [27.10) 1826 | 298 | DI0 | 26.59 | 17.65 | 3.06
Al | 2625 | 1833 | 355 | BNl [ 2619 | 1800 | 360 | C11 [2729] 195 [ 329 | DII | 2707 | 1884335
LSD LSD
aiestp | 115 | 100 | 020 |50l 113 | 080 | 030 | B0 110 | 095 | 032 | vaear | 112 | 075 | 033
2005 p=ii p2005 p2005

LSD determinations to least significant differences test
A1* and C1* Pure imported cow butter fat, B1* and D1* Pure local cow butter fat, A2** and
B2** Pure palm oil, C2** and D2** Pure palm stearin
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