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ABSTRACT

Fat has an important role in the processing and sensory attributes of meat products. Therefore,
the current study was designed to evaluate the effect of incorporating fats from different food
animals [beef (mesenteric and perinephric), buffalo (mesenteric and perinephric), Camel
(mesenteric and hump) and mutton (mesenteric and perinephric) on fatty acid profile and
sensory quality of fresh sausages. Higher saturated fatty acids were recorded when fresh
sausages processed using either buffalo or camel fats compared with those processed using
beef or mutton fats. The highest level of Omega 3 was obtained when camel mesenteric fat
was incorporated. Sensory attributes revealed superiority of sausages formulated using beef or
sheep fat, meanwhile lower scores were obtained when camel or buffalo fat was used. Based
on this study, sheep fats may be recommended for production of high quality acceptable fresh

sausages.
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INTRODUCTION
The drastic changes of life style increased the consumption of sausages as fast food and
sandwich component. Sausages represent a cheap delicious meat product and are gaining
popularity all over the world because they represent quick easily prepared meals and solve the
problems of shortage in fresh meat (Hassan and Daoud, 1997). Sausage manufacture is a
simple process where meat undergo series of structural and chemical changes which are basic
to all cultures while, only varies in the method of preparation and spice components to
achieve desired distinctive organoleptic characteristics. Sausage production represent an
advantage to the manufacturers where, it normally utilizes meat trimmings which are
relatively cheap as a raw material and are basically characterized by a high fat content and

connective tissue with low functionality. Therefore, sausage manufacture is considered a mean
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of adding value to these low value cuts and increasing the utilization of carcass meat. Sausage
making is an art that has been practiced for centuries all over the world, probably starting as
soon as people learned that salt is an effective preservative and considered the oldest forms of
processed meat products. Nowadays, more than 250 type of sausage are sold, a lot of them
named after the town and/or country of origin. (Essien, 2003; Dinstel, 2014). Fresh sausages
are coarsely comminuted, not heat treated products that are sold as uncooked, fresh (chilled)
or frozen. It is a mixture of meats, fat and spices stuffed into casings mainly natural casing of
animal small intestine. The lean portion can be made from edible red meat, poultry or both of
them, while the fat portion is generally solid fat material such as animal fat tissue while liquid
fat material, such as oil, is not utilized (Feiner, 2006). One of the basic, most important
characteristic of fresh sausages is the distinctive marbling appearance between lean and fatty
portions that can be achieved by using animal fat which is a distinctive criterion in this
product. Fat is considered one of the most variable raw materials in sausage products, as it
represent a large percentage of sausage composition which may reach up to 30% and is
important in the processing, textural, juiciness and sensory criteria of sausage products
(Baer and Dilger, 2014). Characteristics of animal fat differ between animals in their level of
saturation and unsaturation which, are largely determined by fatty acids content that differ
according to type of feeding ration, species or even their anatomical location within the same
animal (Wood et al., 2008). The difference in the characteristics of fats between different
animals and cuts within the animal may affect the characteristics of fresh sausages processed
with fats from different animal species and different cuts within the animals. Moreover,
cooking have a major effect on adipose tissue and fatty acid composition for many parameters
including saturated fatty acids (SFA), polyunsaturated fatty acids (PUFA), trans fatty acids
and formation of different isomers (Alfaiaer al,2010). Studies on the comparison of
characteristics of fresh sausages processed with fats from different animal species and
different cuts within the animal are scarce. Therefore, the main objective of the current study
was to evaluate the effect of incorporation of food animal fats from different species and
different anatomical locations on fatty acid profile thiobarbituric acid reactive substances

(TBARS) and sensory attributes of oriental fresh sausage.
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Materials and methods:

Experimental design:

Eight Treatments based experiment with three independent replicates was performed to
compare the fatty acid profiles and sensory attributes of fresh sausages processed with fats
obtained from different food animals and different locations. Fats were obtained from beef
(mesenteric and perinephric), buffalo (mesenteric and perinephric). Camel (mesenteric and
hump) and mutton (mesenteric and perinephric).

Preparation of sausages ingredients:

Five imported deep frozen beef chucks (fore quarter cut - shoulder, Minerva S. A., Tocantins,
Brazil) were obtained from a local store within the first third of their shelf life. Meat chucks
were stored at -18 °C until use. Fats from different food animals and different locations as
well as sheep round "small intestine" casing were obtained from a slaughterhouse (Cairo,
Egypt) immediately after slaughter then rapidly transported in ice box to the laboratory.
They were wrapped in polyethylene bags and stored at -18°C till processing. Sodium
tripolyphosphate, sodium nitrite and seasonings mix were obtained from Loba Chemie,
Mumbai, India. Moreover, the sodium chloride and starch were obtained from a local market
at Cairo, Egypt.

Product formulations:

A base batter was formulated by using a simple traditional formulation as follows: 62 % lean
beef meat, 18 % fat, 1.6 % sodium chloride, 13 % water, 5 % bread crump, 0.3 % sodium
tripolyphosphate, 100 ppm sodium nitrite and 0.05 % seasonings mix. Eight formulas were
prepared from the base batter by using beef mesenteric fat and beef perinephric fat for the 1
and 2" formulas, buffalo mesenteric fat and buffalo perinephric fat for the 3™ and 4®
formulas, camel mesenteric fat and camel hump fat for the 5" and 6™ formulas, meanwhile,
mutton mesenteric fat and mutton perinephric fat were added to the 7% and 8" formulas.

Sausage processing:

Three independent replicates for each sausage treatment were processed. For each replicate,
the frozen beef of each formula was tempered to - 5 °C, flaked by using meat saw (Italians,
Italy) and trimmed of all visible fat. The trimmed lean beef and fat of each formula were
ground through a 4.5-mm plate grinder (Seydelmann NW 114 E; Stuttgart, Deutschland,

Germany). The ground lean beef and fat of each formula were mixed together with water, salt,
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bread crump, sodium nitrites, polyphosphates and seasonings for 5 minutes. The mixture of
each formula was then stuffed into 18 @ mm natural sheep casing prepared from using piston
filler and linked to approximately 10-12 cm length then placed in plastic containers, held
at - 40 °C for 30 min and then stored at -18 °C. For each replicate, samples were withdrawn
from each formula for analysis at 2" day for further investigations.

Fresh sausage analvsis:

Analysis of fatty acids profile:

The total lipids from each of the examined samples were extracted (in duplicate) with hexane
at 1:50 (wt/vol) ratio in each extraction operation (Romero, et al, 1998). The extraction
efficiency of fatty acids was 99%. The fatty acids content of each sample were extracted
according to Folch et al. (1957). Fatty acid methyl esters were prepared from total lipid by
using rapid method according to the method of IUPAC (2000). Fatty acid methyl esters of
extracted sausage fat were quantified by gas-liquid chromatography (HP 6890 GC capillary)
equipped with a flame ionization detector (FID) using a 60 m x 0.32 mm x 0.25 um DB-23
capillary column. The injector and detector temperatures were set at 230 °C and 250 °C,
respectively. Hydrogen gas (at flow rate 40 ml/min.) was used as carrier gas and temperature
programming was from 150 to 170°C at 10 °C/min and then from 170°C to 192 °C at
5°C/min, holding five min then 192 °C to 220 °C during 10 min . Individual methyl esters
were identified by comparison to known standards. Fatty acid peak areas (determined by gas
chromatography) were used to calculate amounts of fatty acids and expressed on a percentage
basis according to calculations described by Slover and Lanza (1979).

Sensory evaluation:

Different oriental sausage trials were subjected to sensory evaluation after storage at -18°C on
the 2" day of storage at-18°C. The guidelines of AMSA (1995) were followed during sensory
evaluation. Sensory evaluation was performed on cooked samples according to the schemes
of Magoro et al. (2012) and Kerr et al.(2005).From each trial individual cylindrical fresh
sausages fingers were placed in aluminum plates and wrapped with aluminum foil to limit
moisture loss. Cooking was performed in a forced draught oven (Heraeus,D-63450 Hanau,
Germany) at 180°C till core temperature reached 75 °C measured in the geometric center of
thecylindrical fresh sausage. Thecooking temperature was monitored bya needle thermocouple probe

attached to a previously calibrated handheld thermometer (Hanna HI 985091-1; Pasadena, TX,
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USA).From the middle part of each fresh sausage cylindrical fingers, pieces of approximately
2 cm length were cut and served at room temperature. The cooked sausage was maintained
warm in the oven until testing within 3-8 min. Nine experienced panelists (from both sexes in
the age range of 25 to 45 years) were chosen from the staff members of the Department of
Food Hygiene and Control at Faculty of Veterinary Medicine, Cairo University, Egypt.
Panelists were selected on the basis of previous experience in consuming oriental fresh
sausage.Moreover, they received a preparatory session prior to testing so that each panelist
could thoroughly discuss and clarify each attribute to be evaluated. Samples were coded with
random numbers and panelists were asked to evaluate them in a randomized order and asked
to assign a numerical value between 1 and 9 where 9 denotes extremely acceptable and 1
denotes extremely unacceptable for following attributes : appearance I (extremely poor)-9
(excellent) ; Aromal (extremely unacceptable)-9 (excellent); Flavor 1 (imperceptible) -9
(extremely intense); Tenderness 1 ( disliked extremely)-9 (liked extremely), Juiciness 1
(extremely dry)-9(extremely moist), Taste 1 (extremely poor)- 9(excellent) and finally for
fatty feeling (fat left on mouth after swallowing is desirable or not)1(extremely undesirable)-9
(extremely desirable).At the end of evaluation of the given sample, each panelist was asked to
give a score for overall acceptability from 1 (dislike extremely) to 9 (liked extremely).
Also panelists asked to record any notes they found in the given samples not mentioned in the
previous scheme. Tap water was provided between samples to cleanse the palate. All testing
was carried out under controlled conditions (in specialroomwith controlled temperature,free
fromnoise and odorwith adequate lightening).

Statistical analysis:

Results for different parameters were reported as mean values. Analysis of variance was
performed by ANOVA procedure using SPSS 17.0 for windows. Differences between the
Mean values=+standard error (SE) were determined by least square difference test (LSD)
procedure. Main effects were considered significance at P<0.05.
RESULTS AND DISCUSSION

Fatty acid profile of raw sausages formulated using different food animal fats.

Saturated fatty acids (SFA) of fresh sausage formulated using mesenteric or perinephric fat
obtained from buffalo or camel revealed significant (P<0.05) higher values when compared

with those formulated using fat obtained from beef or sheep (Table 1). Fresh sausages
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formulated with perinephric fat of beef, buffalo and sheep exhibited significantly (P<0.05)
higher SFA values in comparison with those formulated with mesenteric fat of the same
species. However, fresh sausage formulated using camel mesenteric fat showed significantly
(P<0.05) higher SFA values than that formulated with camel hump fat. The SFA values of
fresh sausage formulated with camel fat were in good agreement with the results of
Emmanuel and Nahapetian (1980) and Kadim et al. (2002) who observed higher saturation
in mesenteric fat than hump fat. Moreover, higher saturation of buffalo fat was observed by
Steenkamp (2000). It was observed that high SFA concentrations in fresh sausage formulated
using fat of different animal species was associated with high concentrations of Palmitic
(16:0) and Stearic (18:0) fatty acids or both of them. Nearly the same concentration of stearic
fatty acid for perinephric beef fat was recorded by Leat (1975). It has been reported by
Borghese et al. (1978) that, the high SFA level in buffalo fat (perinephric or mesenteric) was
attributed to higher concentrations of Stearic (18:0) fatty acid which was higher in buffalo fat
when compared with that of beef. Moreover, high level of Meristic fatty acid (14:0) has been
recorded when camel hump fat was incorporated in fresh sausage (Table1,2).Total unsaturated
fatty acids (TUFA) concentration of fresh sausages formulated using mesenteric fat of Beef or
sheep were significantly (P<0.05) higher than those of sausages formulated using other types
of fat. Meanwhile, fresh sausage formulated using mesenteric or perinephric fat of buffalo or
camel revealed significantly (P<0.05) lower concentrations of TUFA compared to sausages
formulated using fats of Beef or sheep. Elevated TUFA is mainly interrelated with increase in
Oleic Fatty Acid(C18:1)concentration (Tables1,2). Monounsaturated fatty acid concentrations
in fresh sausage formulated using different fat types revealed the same patterns of TUFA.
Polyunsaturated fatty acid concentrations of fresh sausages formulated with beef mesenteric
or perinephric fat as well as buffalo perinephric fat were significantly (P<0.05) lower than
those of sausages formulated with camel mesmeric or hump fat, sheep mesenteric or perinephric fat
and buffalo mesmeric fat.Moreover, it was observed that fresh sausages formulated using
camel mesenteric fat, sheep perinephric fat or buffalo mesenteric fat exhibited the highest
concentrations of PUFA (Tables 1,2).These observations were in agreement with Wood et al.
(2008) who reported a high PUFA concentration adipose tissue of sheep. Concerning Trans
fatty acids fresh sausages formulated with beef mesenteric or perinephric fat demonstrated the

highest significant (P<0.05) values while the lowest significant (P<0.05) value was obtained
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from fresh sausages formulated with sheep perinephric fat (Tables 1,2). The highest
concentrations of Omega ®3 fatty acids were observed in fresh sausages formulated with
camel mesenteric fat (1.02%) followed by fresh sausages formulated using camel hump fat
(0.44%). However, the lowest concentration for Omega w3 fatty acids were recorded in fresh
sausages formulated with buffalo mesenteric fat (0.26%).On the other hand, the highest
concentration of Omega w6 fatty acids was observed in fresh sausage formulated with buffalo
mesenteric fat (2.98%) followed by that formulated with sheep perinephric fat (2.835%),
meanwhile, the lowest concentrations were obtained from sausage formulated using
mesenteric fat of camel (2.255%) (Table land 2).

Effect of cooking on the fatty acid profile of fresh sausages formulated using different
food animal fats.

After cooking, the level of saturated fatty acids increased significantly (P<0.05) in cooked
sausages when compared with those of raw sausages in all formulas of fresh sausages except
in fresh sausages formulated using beef perinephric fat or sheep mesenteric or perinephric fat
which revealed significant (P<0.05) reduction in saturated fatty acids after cooking. The level
of MUFA and TUFA revealed non-significant (P<0.05) reduction after cooking in all sausage
formulations except in formulations where camel mesenteric or hump fat and sheep mesenteric
fat were incorporated in the formulation. The levels of PUFA revealed non-significant (P>0.05)
changes after cooking of sausages formulated using different types of fats except sausages
formulated using buffalo perinephric fat or sheep perinephric fat where significant (P<0.05)
increase has been observed. However, non-significant (P>0.05) increase in the concentrations
of Omega w6 FA after cooking in all formulations has been observed. The concentrations of
Trans fats showed significant (P<0.05) elevation in formulas in which beef mesenteric or
perinephric fats and sheep mesenteric or perinephric fats were incorporated. Non-significant
(P>0.05) change in concentrations of Trans fats observed in formulation where buffalo
mesenteric fat has been included. However, significant (P<0.05) reduction in the levels of
Trans fats was evident when buffalo perinephric fat or camel mesenteric or perinephric fats
were involved during formulation of fresh sausages (Table land 2).

Sensory quality of fresh sausages formulated using different food animal fats.
Incorporation of fat at different levels (10-20 %) into meat products has been associated with

improvement of the tenderness and juiciness of these products (Kregel, ef al., 1986; Wood
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et al., 2008). The sensory scores of fresh sausages formulated using different animal fat from
different location are presented in (Table 3). The appearance scores of fresh sausages
formulated using different animal fat revealed non-significant (P>0.05) change among
different formulations. Formulations of fresh sausages processed using buffalo perinephric fat
or camel mesenteric or perinephric fats revealed significant (P<0.05) reductions in the scores
of aroma, flavor, Taste and fatty feeling when compared with fresh sausages formulated using
beef mesenteric or perinephric fats, buffalo mesenteric fat or sheep mesenteric or perinephric
fats. The tenderness and juiciness scores revealed significant (P<0.05) reduction in fresh
sausage formulae processed using buffalo perinephric or camel hump fats. Undesirable mouth
fatty feelings were more noticeable by panelists in fresh sausages formulae processed using
camel mesenteric or hump fats associated with significant (P<0.05) lowering of the scores of
these formulae in comparison with other formulae. The overall acceptability scores were
significant (P<0.05) lower in fresh sausages manufactured using buffalo perinephric fat or
camel mesenteric and hump fats this results are in agreement with Padda et al. (1986) who
reported that inclusion of 15 to 20 % of buffalo fat in comminuted meat products resulted in
undesirable mouth coating, after taste problems. The lowering of sensory scores in fresh
sausages processed using these fats may be attributed to the higher concentration of saturated
fatty acids especially Palmitic (16:0) and Stearic (18:0) fatty acids, which have been observed
in these sausages formulations (Table land 2).
CONCLUSION

It can be concluded from this study that, fresh sausages formulated with fats from buffalo or
camel revealed higher saturation level when compared with those formulated with other fats.
Moreover, the highest PUFA level was recorded for sausages formulated using mesenteric fat
of camel. The highest level of Trans fatty acids were obtained when beef fat (mesenteric or
perinephric) was used while the lowest level was recorded when sheep perinephric fat was
used. Sausages formulated with beef or sheep fat revealed higher sensory scores, meanwhile
lower scores were obtained when camel or buffalo fat was used. Fresh sausages formulated
with sheep fats revealed high level of PUFA, Omega ®3 and Omega w6 as well as low Tran’s
fatty acid level and high sensory attributes, therefore, sheep fat can be recommended as a

good sources of fats for production of high quality and acceptable fresh sausages.
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Table (1): Concentration of different fatty acids of beef fresh sausage processed using fat of different food animals before and after

cooking (%)

27

Beef Buffalo Camel B Sheep
A““”M““_“wﬂm.: Perinephric fat _W”M””.h_nv_."y Perinephric fat A“.__”M“..“”v..ﬂ_ Hump fat .W”M“....”_nv.‘“,“.: Perinephric fat
Raw ¢ ch_.—:.. Raw Cooked Raw | Cooked Raw Cooked Raw Cooked Raw Cooked Raw Cooked Raw Cooked _,

C8:0 0.010* [ 0010 | 0.015 [ 0010 | 0010 | 0010 | 0010 | 0010 | 0.015 | 0015 | 0030 | 0035 | 0035 | 0020 | 0015 | 0010
C10:0 0.055 0.050 0.080 0.070 0.015 0.020 0.020 0.020 0.035 0.040 0.060 0.070 0.160 0.135 0.165 0.140
C12:0 0.065 | 0060 [ 0100 | 009 | 0040 | 0035 | 0.060 | 0060 | 0.195 | 0220 | 0.250 1 0305 | 0100 | 0090 | 010 | 0100
| c13:0 | 0015 | 0010 [ 0020 | 0020 | 0015 | 0020 | 0020 | 0020 | 0040 | 0040 | 0050 | 0050 | 0045 | 0.040 | 0030 | 0030
C14:0 2865 | 2910 | 3555 | 3405 | 2,055 | 2060 | 2.600 | 2670 2.98 3250 | 4655 | 5250 | 2895 | 2705 | 3.600 | 3435
Cl41 0355 | 0360 | 039% | 0370 | 0075 | 0075 | 0110 | 0105 | 0065 | 0075 | 0070 | 0065 | 0265 | 0245 | 0265 | 0255
C15:0 0.460 | 0465 | 0610 | 0600 | 0485 | 0480 | 0570 | 0550 | 1.130 | 1.195 | 0925 | 1245 | 1100 | 1.050 | 0890 | 0865
IS 0315 | 0320 | 0370 0365 | 0425 | 0435 0.380 0.385 0420 | 0305 | 0310 0.340 0.255 0.245 0.155 0.150
C16:0 21455 | 2162 | 2348 [ 2310 | 2305 | 23595 | 25605 | 2598 | 2479 | 25735 | 27.415 | 28695 | 21255 | 2078 | 2370 | 23.295
Cle:1 1695 | 1.825 | 1855 | 1970 | 0970 | 1015 | 1105 | 1325 | 1575 | 1615 | 1.695 | 1750 | 1.660 | 1355 | 1.915 | 1595
C17:0 1385 | 1365 | 144 1445 | 141 141 144 1405 | 1825 | 1765 | 137 1345 | 321 325 336 338
C17:1 0515 | 0520 | 0545 | 0520 | 0325 | 0330 | 0350 | 0325 | 0550 | 0510 | 0485 | 0460 | 1.0% | 1115 1200 | 1230
C18:0 27515 | 27325 | 26.18 2637 | 38345 | 38.105 | 35.685 | 35775 | 3151 | 3101 | 2669 | 2582 2533 | 2568 | 23855 | 24.045
C18:1 3664 | 3645 | 3462 | 3482 | 2571 | 2548 | 2528 | 2495 | 2645 | 26415 | 27225 | 2658 | 3564 | 3538 | 3471 | 3495
C18:2trans | 0850 | 0945 [ 0860 | 0900 | 0725 | 0725 | 0735 | 0715 | 0740 | 0695 | 0820 | 0.805 | 0715 | 0770 | 0675 | 0.710
182 2290 | 2265 | 2235 2255 | 2760 | 2.800 2.475 2435 1.855 1.865 2.400 2.325 2,615 2.720 2.710 2.860
Ci8:3n6 | 0475 | 0070 | 0485 [ 085 [ 0220 | 0215 | 0235 | 0220 | 0400 | 0355 | 0320 | 0295 | 0.145 | 0150 | 0.425 | 0.155
C18:3n3 0.330 0.325 0.335 0.335 0.260 0.295 0.285 0.320 1.020 1.000 0.440 0.390 0.400 0.380 0.410 0.440
C20:0 0250 | 0260 | 0270 | 0265 | 0310 | 0285 | 0280 | 0275 | 0645 | 0540 | 0490 | 0430 | 0135 | 0.190 | 0.125 | 0.135
C€20:1 0295 | 0315 | 0230 | 0230 | 0200 | 0.180 | 0.160 | 0.155 | 0360 | 0230 | 0685 | 0510 0.100 | 0.095 | 0.105
C€22:0 0015 | 0035 [ 0035 [ 0.015 | 006 ND 0.030 ND 0.035 ND 0.045 ND ND ND ND
:.:__m”._us.. 2.4 2.37 2545 2.625 2.49 2.3 2.54 2.285 334 3.095 353 3.195 2915 3.06 1.85 2.07

*Data represent the mean of three independent replicates, ND: not detectable.
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Table (2): Concentrations fatty acid Types of beef fresh sausage processed using fat of different food animals before and after

cooking (%)
Beef Buffalo Camel Sheep
Mesenteric . . Mesenteric . . Mesenteric Mesenteric . .
(omental) fat Perimephiric fat (omental) fat Perinephric fat (omental) fat Klussp fat (omental) fat Perinephric fat

Raw Cooked Raw Q.M_S Raw Oo.._ure Raw hc“_.re Raw ﬁch._s Raw | Cooked | Raw ﬁohro Raw ﬁc”_.ra

GFA | 5409 | 5411+ | 5579% | 5539 | 6580 | 66.12% | 6632+ | 66.77:+ | 63.20% | 63.81+ | 6198+ | 6325+ | 5427+ | 5394+ | 5585+ | 55.44
0.00%" | 0.01% 0.02° | £0.13° | +095° | 0.a2° | 0.017° | 0.07" | 0.00° | 0.02" | 0.08 0.15* | 0.15" | 0.08 0.06° | +0.00°

MUFA | 39823 | 3979 | 3801+ | 3828+ | 2771+ |27.524 | 2739+ | 27.254 | 2042 | 29.15% | 3047+ | 2971+ | 3891+ | 3844+ | 38342 po
0.03* 0.02* 0.01° | 0.08" 0.06° 0.10¢¢ | 0.02¢ | 0.12* | 0.03%" | 0.03 | 0.09 0.10" | 015" | 0.28 0.01° 0.02%

PUFA | 280% [ 276+ | 276+ | 278+ | 324+ | 331 | 2.10% | 298+ | 328+ | 322+ | 316+ | 301+ | 306+ | 325+ | 325+ | 346+
0.01° 0.00 0.00* | 0.03" 0.02" | 0.04° | 0.00° | 0.02° | 0.02* | 0.03* [ 0.00° | 0.02° | 0.00" | 0.01° | 0.03™ | 0.05
TUFA | 4261+ | 4255+ [ 40774 | 4105+ | 30.95+ | 3083+ | 30.38+ | 3022+ | 32.70+ | 3237+ | 33.63% | 3272+ | 42.07+ | 4169+ | 4159+ | 41.74
0.04" 0.02" 0.02° | 0.12° 0.08° 0.15° | 0.02° | 0.09° 0.00° 0.00" | 0.09° 0.12° 0.15" 0.27' 0.04' | +0.08'

Trans- | 0.850% | 0.945% | 0.860% | 0.900% | 0725+ | 0725+ | 0735 | 0.715% | 074+ | 0.695% | 0.820% | 0805 | 0.715% | 0.770+ | 0.675+ | 717
FA 0.00° | 0.014" | 000" | 0.01° | 001* | 0.00% | 0.00% | 0.00%‘ | 0.01° | 0.004 | 0.00° | 0.00° | 0.01% | 001" | 001" | oo
0.0501 0.0501 0.0505 | 0.0510 0.0623
PUFA/S o.e»m_ 7| o0s10+ c.ouﬁ | o492+ | = E.an o..w:a e.em; + + Ewsa o.o»m% a.ew.eu 0.0581+ | =+
X ﬂu.v . < b 8 X

FA o000z | #0001 0.00017° cc..v.e»mq Siies 0.0007" 1 6.00003° | 0.000s¢ | 0.00042° e.wwm.m 0.00003 | 9,00048" | 0.00027 | 0.00028" 0.00064" | & o%oo
Omega | 0330 | 0325+ | 0335+ | 0.335% | 0260+ | 0.295+ | 0285+ | 0320+ | 1020+ | 1.000+ | 0440 | 0390+ | 0.400 = | 0.380% | 04102 | "4
3 0.000" | 0002 | 0.002" | 0.002* | 0.005° | 0.025 | 0.002* | 0.028" | 0.028° | 0.023° | 0.000" | 0.000° | 0.011% | 0.000° | 0.000% o011’
Omegn | 2465+ | 2435+ | 2420+ | 2440+ | 2980+ | 3015+ | 2710+ | 2655+ | 2255+ | 2220+ | 2720+ | 2.620% | 2760+ | 2870+ | 2835+ | >01°
©6 0.014" | 0.008" | 0.005" | 0.028" | 0.017° | 0.020° | 0.000 | 0.002* | 0.002° | 0.011° | 0.005° | 0.023" | 0.017° | 0.011° | 0.031° | o oo

*Data represent the mean of three independent replicates + SE

SFA: saturated fatty acids, MUFA: monounsaturated fatty acids, PUFA: polyunsaturated fatty acids, TUFA, total unsaturated fatty
acids, Trans-FA, Trans fatty acids

*iValues with different superscripts within the same raw for each parameter are significantly (P <0.05) different.

Gyptectmed FHusae 77 mo 7. 79— 37 /2077

7

28




EFFECT OF uSING FATS OF DIFFERENT ANIMAL SPECIES

Table (3): Mean +SD sensory panel scores of cooked experimentally produced fresh sausage using different fat types on 0-time.

29

Beef Buffalo Camel Sheep
A“_ewnﬂhwqw.w t Perinephric fat Aw_a__aw””_“_ov_.u.w t Perinephric fat :_w“_aw_a_“_“_av_.w ¢ Hump fat AW”MMMW,M t Perinephric fat
Color 8.00 + 0.00* | 8.00+0.00" | 7.67+0.33* | 7.33+0.33" | 7.33+£0.33" | 7.67+0.33" | 8.00+0.57" | 7.67+0.33"
Aroma 8.33+0.33" | 8.00£0.00" | 8.00+0.00" | 6.67+0.33" | 533+0.33° | 6.00+0.00" | 8.33+0.33" | 8.33+0.33"
Flavor 7.67+033" | 7.67+033" | 7.67+0.33" | 6.00+0.00° | 533+0.33" | 5.67+0.33" | 8.00+0.57" | 8.00 % 0.00"
Taste 7.67+0.33" | 7.33+£0.33" | 7.33+0.33" | 6.00+0.00° | 533+0.33" | 5.67+0.33" | 8.00+0.00° | 7.67+0.33"
Tenderness | 8.00+0.00° | 7.67+0.33" | 7.33+0.33*" | 6.00£0.00° | 7.33 % 0.33*" | 6.67+0.33" | 7.67+0.33" | 7.67+0.33"
Juiciness | 8.00+0.00° | 7.67+0.33" | 7.33+0.33*" | 6.00£0.00° | 7.33%0.33*" | 6.67+0.33" | 7.67+0.33" | 7.67+0.33"
Fatty feeling | 8.00 +0.00" | 7.67+0.33"" | 7.33£0.33"" | 5.67+0.33° | 4.33£0.33" | 4.67£0.33' | 7.00+0.00" | 7.67 +0.33*
Overall | 7.95+0.12" | 7.71 £0.14"° | 7.52£0.04° | 6.24+0.09° | 6.05+0.12° | 6.14%0.16° | 7.81 +0.20*" | 7.81 + 0.17*"

*Data represent the mean of three independent replicates + SE

*dyalues with different superscripts within the same raw for each parameter are significantly (P <0.05) different.

Gyptectmed FHusae 77 mo 7, 79— 37 /2077

7




Abdel-Hady, #. M. B et el

REFERENCE

Alfaia, C. M. M. ; Alves, S. P.; Lopes, A. F.; Fernandes, M. J. E.; Costa, A. S. H.; Fontes, C. M.
G. A.; Castro, M. L. F.; Bessa, Rui J.B. and Prates, J. A. M. (2010): Effect of cooking
methods on fatty acids, conjugated isomers of linoleic acid and nutritional quality of beef
intramuscular fat, Meat Science, 84: 769 -777.

AMSA "American Meat Science Association" (1995): Research guidelines for cookery, sensory
evaluation and instrumental tenderness measurements of fresh meat. Chicago, IL, USA.

Baer, A. A. and Dilger, A. C. (2014): Effect of fat quality on sausage processing, texture, and
sensory characteristics, Meat Science, 96: 1242-1249.

Borghese, A.; Gigli, S.; Rowita, A.; Di Giacomo, A. and Mormile, M. (1978): Fatty acid
composition of fat in water buffalo calves and bovine calves slaughtered at 20 - 28 and 36
weeks of age. In H. De Boer, J. Martin. Patterns of Growth and Development in Cattle.
Martinus Nijhoff, The Hague/Boston/London.

Dinstel, R. R. (2014): Making Sausage at Home, Published by the University of Alaska Fairbanks
Cooperative Extension Service in cooperation with the United States Department of
Agriculture. www.uaf.edu/ces or 1-877-520-5211.

Emmanuel, B. and Nahapetian, A. (1980): Fatty acid composition of depot fats, and rumen wall of
the camel (camelus dromedarius), Comparative Biochemistry Physiology, 67B, 701-704.

Essien, E. (2003): Definition of sausages and Product formulation in Sausage manufacture principles
and practice, Wood head Publishing Ltd. Cambridge, England and CRC Press LLC. New York,
USA, pp: 5-27.

Feiner, G. (2006): Chapter 14 (fresh sausage) and Chapter 15 (Typical fresh sausage products from
around the world) in Meat products handbook: Practical science and technology, Feiner, G.
(Eds), Woodhead Publishing Ltd. Cambridge, England and CRC Press LLC. New York, pp:
279-313.

Folch, J.; Lees, M. and Sloane-Stanley, G.H. (1957): A simple method of the isolation and
purification of total lipids from animal tissues. Journal of Biochemical Chemistry,
226: 497-509.

Hassan, M. A. and Daoud, J. R. (1997): Meat additive profiles of Egyptian meat products with
relation to public health, Alexandria Journal of Veterinary Sciences, 13: 821-828.

IUPAC “International Union of Pure and Applied Chemistry” (2000): Standard Methods for the
analysis of oils, Fats and Derivatives, 7% ed., Published by International Union of Pure and

Applied Chemistry, Oxford, Great Britain.

30 | ppptactmedrtasac 77 wo 7. 79~ 57 /2077




EFFECT OF uSING FATS OF DIFFERENT ANIMAL SPECIES

Kadim, I. T.; Mahgoub, O.; Al-Magbaly, R. S.; Annamalai, K. and Al-Ajmi D. S. (2002): Effects
of age on fatty acid composition of the hump and abdomen depot fats of the Arabian camel
(Camelus dromedarius). Meat Science, 62: 245-251.

Kerr, W. L.; Wang, X. and Choi, S. G. (2005): Physical and sensory characteristics of low-fat
italian sausage prepared with hydrated oat. Journal of Food Quality, 28: 62-77.

Kregel, K. K., Prusa, K. J., and Hughes, K. V. (1986): Cholesterol content and sensory analysis of
ground beef as influenced by fat level, heating and storage. Journal of Food Science, 51:
1162-1190.

Leat, W. M. F. (1975): Fatty acid composition of adipose tissue of Jersey cattle during growth and
development. Journal of Agricultural Science. 85: 551-558.

Magoro, M. M.; Zondagh, B. 1.; Jooste, P. J. and Morey L. (2012): Sensory analysis of cooked
fresh meat sausages containing beef offal. Journal of Family Ecology and Consumer Sciences,
40: 22-37.

Padda, G. S.; Keshri, R. C.; Rao, V. K. and Sharma, N. (1986): Organoleptic and physic-chemical
properties of Cara beef (buffalo meat) patties with different fat combinations. Short
communication. In AGRIS since 2012, Indian journal of animal sciences, 56 (4): 478 - 481.

Romero, A.; Cuesta, C. and Sanchez-Muniz, F. J. (1998): Effect of oil replenishment during deep
fat frying of frozen foods in sunflower oil and high-oleic acid sunflower oil. American Oil
Chemist's Society, 75: 161-167.

Slover, H. T. and Lanza, E. (1979): Quantitative analysis of food fatty acids by capillary gas
chromatography. American Oil Chemists' Society, 56: 933-934.

Steenkamp, K. (2000): Factors affecting the composition of long-chain fatty acids in the African
buffalo (SYNCERUS CAFFER), M.Sc (Agric) (Production Physiology) In the Faculty of
Natural, Agricultural and Information Sciences, University of Pretoria, Pretoria.

Wood, J. D.; Enser, M.; Fisher, A.V.; Nute, G. R.; Sheard, P. R.; Richardson, R. 1.; Hughes,
S.I. and Whittington, F. M. (2008): Fat deposition, fatty acid composition and meat quality: A
review. Meat Science, 78: 343-358.

7 opptactmed s Huane 77 we 7, 79~ 37 /2077 31




