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ABSTRACT

This study was conducted to compare the technological properties of burger patties and emulsion sausages processed from
imported Brazilian and Indian meat. Burger patties and emulsion sausage were processed from these meat and the
processed products were analyzed for proximate chemical analysis, deterioration criteria, instrumental color, shear force,
sensory attributes, cooking characteristics for burger patties, and emulsion stability for the emulsion sausage. The results
revealed that using imported Brazilian chuck meat in processing of burger patties and emulsion sausage resulted in
significant increase in L* values, moisture content, sensory attribute and significant decrease of a* values and shear force
values and non-significant change of deterioration criteria. There were non-significant changes in cooking characteristics
of the burger patties processed from imported Brazilian or Indian meat however; higher emulsion stability in emulsion
sausage processed from imported Brazilian meat was observed. Therefore, Indian meat can be used in meat processing
after Brazilian meat which may give chance to the producers to formulate good quality products from lower price meat

source.
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INTRODUCTION

Burger is the most widely consumed meat products as
fast meals in the world including Arab countries to fulfill
consumer's demands. In addition, emulsion type sausages
are widely used in different countries especially as sources
of ready to eat meat products. Meat emulsions are one of
the highest price meat products due to their processing from
high cost lean meat. Moreover, the recipes should be
adaptable to wide variation in raw materials and formulated
to satisfy a variety of purposes, including legal/regulatory
requirements, information for costing, quality control and
consistent product standards (Ranken, 2000).

One of the essential elements that are important in
manufacturing of successful meat products is selection of
proper raw meat material with good technological
properties. Therefore, choosing the suitable raw meat
material of reasonable price is a challenging process for
meat processors. The national meat industry requires good
raw meat material to meet high quality parameters of the
processed products. Imported Brazilian beef is the most
popular raw meat material that is used for processing of

different meat products in Egypt. However, meat
processors are directed for utilization of imported buffalo
meat from India as alternative due to its availability at low
cost. Increasing the use of buffalo’s meat in processing is
due to its higher content of lean and protein (Gracey et al.,
1999). Moreover, the characteristic dark color of buffalo
meat gives good marbling appearance with fat particle
which is very useful in processing of formed products.

Most of previous studies have focused on quality and
safety of imported Brazilian meat (Alkhanky et al., 2015,
Mohamed et al., 2017), while, studies on imported Indian
meat quality still limited. Furthermore, there is no
previous study comparing technological quality of meat
products processed from imported Brazilian and Indian
meat. Therefore, the goal of this study was to evaluate the
suitability of Indian meat for processing through
comparing the technological properties of burger patties
and emulsion sausages processed from imported Brazilian
and Indian meat. Moreover, meat processors are interested
in keeping the quality of meat products during storage,
therefore, processed meat products were stored and their
quality parameters were assessed.
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MATERIALS AND METHODS

The study design

A triple replicate experiment was conducted to explore
the impact of incorporating the imported Brazilian and Indian
chuck meat on the physicochemical and sensory attributes of
burger and emulsion sausage. The processed products were
kept at —18°C (burger) and at 4°C (emulsion sausages) for 3
months and their quality was assessed monthly.

Preparation of burger patties and emulsion sausage
ingredients

Imported Brazilian and Indian chucks meat of first 3
of its shelf life (five from each) were obtained from Cairo
store and stored at -18°C until processing. From Loba
Chemie, India, seasonings mix, nitrite and polyphosphate
salts were purchased while; from Cairo store in Egypt
corn starch and common salt were purchased.

Formulation of burger patties and emulsion sausage

Burger patties formulation was: 62% imported
Brazilian or Indian chucks meat, 5% bread crump, 18%
beef fat, 1.6% common salt, 0.3% sodium
tripolyphosphate, 0.5% seasonings (cumin, coriander,
mace and white pepper) and 13% water. While, luncheon
sausage formulation was: 70% imported Brazilian or
Indian meat chucks, 12% beef fat, 1.6% sodium chloride,
0.5% polyphosphates, 100 ppm sodium nitrite, 5% corn
starch, 10% iced water, and quantum sufficient of spice
mix (coriander, mace, cardamom and white pepper).

Burger patties and luncheon sausage processing

For processing of burger patties, the imported Brazilian
or Indian meat of each formula were partially thawed (—
5°C) and cutted into flakes by meat saw. Using coarse
grinder plate (Seydelmann, Germany), the lean meat and fat
were minced. Afterward the minced lean meat, fat particles,
polyphosphates, sodium chloride, water, seasonings and
bread crump were mixed together for 5 minutes. This
mixture was shaped into 75 g and 1-cm thickness patties
using patties former with 9-cm internal diameter. The
burger patties were exposed to —40°C for 30 min, packaged
and kept frozen at —18°C for 3 months.

For processing the emulsion sausage, the imported
Brazilian or Indian meat of each formula were partially
thawed (-5°C) and cutted into flakes by meat saw. By the
coarse grinder plate (Seydelmann, Germany), the lean
meat and fat were minced. The minced meat was chopped
for short time with sodium tripolyphosphate, sodium
chloride, and sodium nitrite before addition of cold water
and fat. The meat batter was mixed after addition of starch
at 1°C and unloading the meat batter at temperature 8°C.
The meat batter was filled in polyamide casing using
piston filler, and then cooked using humid cooking
program at core temperatures (70°C), cooled and kept at
refrigerator at 4°C for 3 months.

Burger patties and emulsion sausage investigations
The proximate chemical analysis of processed burger
patties and emulsion sausage as well as the emulsion
stability of the emulsion sausage were measured at 0-time
only. While, deterioration criteria, color, shear force (SF)
and sensory attributes of both products and cooking
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characteristics of burger patties were investigated at O-
time and monthly for 3 months.

Proximate chemical analysis

Proximate chemical composition of burger and
emulsion sausage produced from imported Brazilian or
Indian chuck meat were analyzed after the processing
(AOAC, 2000). For examination of moisture contents, 3 g
from each sample were dried in oven at 100°C until
obtaining fixed weight. Protein content was examined
using Kjeldahl method and conversion factor (6.25) was
used to convert nitrogen content into crude protein. A
soxhlet apparatus was used to determine the fat content.
Ash content of all samples was determined using muffle
furnace by ignition at 500°C for 5 h.

Measurement of deterioration criteria

Five grams from each burger patties and emulsion
sausage produced from imported Brazilian or Indian chuck
meat were homogenized for 10-15 s with 20 ml distilled
water to measure the pH value using a pH meter which has
been previously calibrated using two buffers 7.0 and 4.0
(Kandeepan et al., 2009). Macro-Kjeldahl distillation was
used to measure total volatile base nitrogen (TVBN)
(Kearsley et al., 1983) while, thiobarbituric acid (TBA) was
analyzed using the method of Du and Ahn (2002).

Color estimation

The color of burger patties and emulsion sausage
produced from imported Brazilian or Indian chuck meat
were measured by Croma meter (Konica, Japan). The
lightness (L*), redness (a*), and yellowness (b*) values
were measured using light source of CIE illuminant Des.
Three reading from each sample were measured and the
average value was recorded after the method
recommended by Shin et al. (2008).

Measurement of shear force

From each cooked burger patties and emulsion
sausage produced from imported Brazilian or Indian
chuck meat, four samples (1 x 1 x 1 cm) were cut. Three
reading of the shear force (SF) value was measured using
Instron Machine (USA) and the average value was
calculated according to Shackelford et al. (2004).

Sensory examination

Sensory analysis of burger patties and luncheon
sausage produced from imported Brazilian or Indian chuck
meat was performed according to AMSA 1995. Five burger
patties were taken from each formula and cooked in oven
(Heraeus, Germany) at 180°C and a core temperature 75°C.
Three replicates from all treatments were evaluated by each
panelist from both cooked burger patties and emulsion
sausage. Each panelist evaluated each sample and give
number from 1 (extremely unacceptable) to 8 (extremely
acceptable) for the sensory attributes.

Cooking characteristics

Cooking characteristics includes moisture retention,
fat retention, diameter reduction and cooking loss
percentage of burger patties produced from imported
Brazilian or Indian chuck meat were estimated according
to the methods of EI-Magoli et al. (1996), Murphy et al.
(1975) and Serdaroglu and Degirmencioglu (2004).



Emulsion stability

Emulsion stability of the emulsion sausage was
determined according to the procedures of Hughes et al.
(1997), with some modifications mentioned by Colmenero
et al. (2005). Twenty-five grams of meat batter processed
from imported Brazilian or Indian chuck meat were
centrifuged at 6000 rpm for 15 minutes, heated at 70°C for
60 minutes, and centrifuged once more at the same speed
for 20 minutes. The tubes were left at room temperature
for 50 minutes to separate the supernatant (Total Fluid
Released, TFR) onto a pre-weighed crucible. TFR
percentage was calculated from the original weight of
sample. Heating the TFR in an oven at 105°C for 16 hours
to record the water released (WR). Fat (FR) and gelatin
released (GR) were estimated as the difference between
TFR and WR while, the fat content was separated from
gelatin by soxhlet apparatus.

Statistical analysis

SPSS 23.0 for windows (SPSS Inc., Chicago, IL,
USA) was used to analyze all data and all values were
recorded as mean £ SE. The one-way ANOVA test was
used to compare between means and least-square
difference test was used to detect the significance between
means, which was considered at P<0.05.

RESULTS AND DISCUSSION

Table 1 summarized results of proximate chemical
analysis of burger patties (raw and cooked) as well as
emulsion sausage produced from imported Brazilian and
Indian chuck meat. The moisture content was significantly
(P<0.05) lower while, protein and fat content was
significantly  (P<0.05) higher with non-significant
(P>0.05) change of ash content in burger patties (raw and
cooked) as well as emulsion sausage processed from
Indian meat as compared to the products processed from
Brazilian meat. Alakali et al. (2010) and Kassem and
Emara (2010) recorded lower protein and moisture
contents and higher ash and fat contents of raw and
cooked burger patties. Moreover, wide range of proximate
chemical composition for the emulsion sausages was
recorded (Elbazidy et al., 2017). This is may be attributed
to the variation in lean and fat ratio, level of extenders and
fillers used and processing temperature (Kdous et al.,
2016). Meanwhile, the proximate chemical analysis was
not affected by the machine used in the processing (Saad
et al., 2016).

Deterioration criteria of burger patties during frozen
storage and emulsion sausage during chilling storage were
presented in Table (2). The pH, TVBN and TBA values of
burger patties processed form imported Brazilian meat
showed non-significant (P>0.05) changes from those
processed from Indian buffalo meat during the first month
of storage. However, the significant (P<0.05) higher pH
and TVBN values of burger patties processed from
imported Brazilian meat were observed at the 2" and 3"
months of storage. Meanwhile, the significant (P>0.05)
lower TBA values of burger patties processed from
imported Brazilian meat than those processed from Indian
meat were noticed only at the 3" months of storage.

The gradual increasing of pH value, TVBN and TBA
values of Brazilian patties stored at-18°C for 3 months
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Table 1: Proximate chemical composition of burger patties and
emulsion sausage processed from imported Brazilian and Indian
chuck meat

Type of raw meat materials  Brazilian meat Indian meat
Raw burger patties
Moisture (g %) 77.66°+1.34 71.86°+0.50
Protein (g %) 13.542+0.46 16.46°+0.93
Fat (g %) 14.20°+0.16 16.38°+0.40
Ash (g %) 1.50%+0.24 1.952+0.04
Cooked burger patties
Moisture (g %) 73.16%+0.25 67.65°+0.03
Protein (g %) 15.30%+0.15 17.00°+0.029
Fat (g %) 15.392+0.20 17.620+0.27
Ash (g %) 3.072+0.10 3.702+0.55
Luncheon sausage
Moisture (g %) 67.432+0.04 63.40°+0.73
Protein (g %) 14.37+0.27 16.02°+0.14
Fat (g %) 15.70%+0.04 17.39°+0.23
Ash (g %) 2.442+0.11 2.518+0.05
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&b Means with different superscripts within the same row
significantly (P<0.05) different: * Values represent the mean + SE.

were observed by several authors (Abdel-Aziz and Morsy,
2015, Gahruie et al., 2017). The gradual increasing of pH
value during freezing storage may be attributed to the
growth of microorganisms which can change their
environment pH by consuming acids and creating basic
wastes (Bauman, 2005). pH and TBA values of emulsion
sausages processed from imported Brazilian meat or
Indian buffalo meat were non-significantly (P>0.05) differ
at O-time and along the chilling storage. The non-
significant (P>0.05) difference of TVBN values of
Brazilian emulsion sausages was observed at 0-time and
during the 1% month of storage, however, this value were
significantly (P<0.05) lower at the 2" and 3 months of
storage when compared with Indian emulsion sausages.
Similar results of pH values were recorded by Selim et al.
(2015) who found that pH values of emulsion sausage
were ranged from 5.9 to 6.4, and attributed these values to
the addition of curing agents within emulsion sausage
processing such as acidifiers and organic substances. This
pH values is appropriate to quality and stability of the
emulsion sausage meat color (Kdous et al.,, 2016).
Elbazidy et al. (2017) observed significant increasing in
pH value and non-significant changes in TVBN and TBA
value of emulsion sausage processed from imported
Brazilian meat.

L*, a* and b* values were non-significantly (P>0.05)
differ between burger patties processed from imported
Brazilian and Indian meat at O-time. However, a
significant (P<0.05) increase of L* values and non-
significant (P>0.05) changes in a* and b* values of burger
patties processed from Brazilian meat as compared with
burger patties processed from Indian meat were observed
during frozen storage (Table 3). These results were in
agreement with Uriyapongson (2007) who reported that
fried beef patties had lighter inside color than those of
buffalo burger patties at all frozen storage time. The color
values of emulsion sausages processed from imported
Brazilian meat revealed a significant (P<0.05) increase in
L*, significant (P<0.05) decrease in a* and non-
significant (P>0.05) change of b* values when compared
with emulsion sausages processed from Indian meat at 0-
time and during chilling storage (Table 3). Elbazidy et al.
(2017) observed that the L*, b* and a* values of emulsion
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Table 2: Deterioration criteria of burger patties and emulsion sausage processed from imported Brazilian and Indian chuck meat

Treatments Storage period (months)

0-time 15t month 2"d month 3" month 0-time 15t month 2"dmonth 3" month

Burger patties (-18°C) Luncheon sausage (4°C)

pH
Brazilian meat 5.802+0.05 5.962+0.03 6.032+0.03 6.102+0.03 5.952+0.20  6.05%+0.30 6.10+0.01  6.242+0.01
Indian meat 5.662+0.06 5.86240.03  5.86°+0.03  5.93+0.03 5.912+0.10  5.982+0.10 6.082+0.01 6.232+0.02
TVBN (mg %)
Brazilian meat 4.8540.24 5.6940.40 6.412+0.23  7.36%+0.23  4.67%+0.25 5.51+0.25 6.91°+0.01 8.67%+0.22
Indian meat 5.042+0.32  6.53%+0.24  7.64P+0.12 9.32°+0.54 5.13%+0.25 5.94%+0.15 8.71P+0.02  9.94°+0.36
TBA (mg /kg)
Brazilian meat 0.112+0.01  0.33*+0.08  0.60%+0.04 0.742+0.02 0.302+0.02 0.432+0.08 0.522+0.07 0.662+0.13
Indian meat 0.232+0.06  0.392+0.09  0.69%+0.05 0.87°+0.01  0.342+0.04 0.45%+0.05 0.59%+0.03 0.73%+0.16

ab Means with different superscripts within the same column significantly (P<0.05) different: * Values represent the mean + SE.

Table 3: Color and shear force values of burger patties and emulsion sausage processed from imported Brazilian and Indian chuck meat

Treatments Storage period (months)

0-time 15! month 2" month 3" month 0-time 13 month 2" month 3" month

Burger patties (-18°C) Luncheon sausage (4°C)

L*
Brazilian meat 40.84°+0.09 42.83%0.27 42.94°+0.18 43.32%+0.21 63.492+0.29 63.95°t0.14 64.44°+0.09 65.36%+0.28
Indian meat 40.20+0.36  40.56P+0.19 41.42°+0.59 41.63°+0.22 61.70°+0.02 62.69°+0.06 63.13°+0.24 64.15"+0.26
a*
Brazilian meat 23.55%+0.14 21.94°+0.05 18.39%+0.06 16.55°t0.77 15.26%+0.02 15.002+0.02 14.872+0.05 14.45°+0.06
Indian meat 23.627+0.10 22.072+0.22 21.73*+0.17 18.76%+0.53 16.90°+0.01 16.75°+0.07 16.74°+0.01 15.02°+0.11
b*
Brazilian meat 14.562+0.14 13.762+0.8 13.722+0.16 11.882+0.49 12.62°+0.01 13.36%+0.10 13.53%+0.27 13.682+0.30
Indian meat 14.27240.02 13.44°+0.22 12.56%+0.73 11.80%+0.12 12.432+0.01 13.20°+0.20 13.462+0.25 13.50%+0.20
Shear force (kgf)
Brazilian meat 0.942+0.02  1.04°%t0.10  1.12%+0.02  1.24°t0.02 0.24%+0.01  0.30*+0.01  0.362+0.01 0.39%+0.02
Indian meat 1.08+0.01 1.15+0.10 1.26+0.03 1.36°+0.01 0.32°+0.01 0.34°+0.01  0.43°+0.01 0.47°+0.01

&b Means with different superscripts within the same column significantly (P<0.05) different: * Values represent the mean + SE.

Table 4: Sensory quality of burger patties and emulsion sausage processed from imported Brazilian and Indian chuck meat

Treatments Storage period (months)
0-time 1month 2™ month 3™ month 0-time 1 month 2™ month 3" month
Burger patties (-18°C) Luncheon sausage (4°C)
Appearance
Brazilian meat 8.00%+0.00 7.66%+0.33 7.33+0.33 7.00%40.57 7.13*+0.07 6.95%+0.05 6.65°+0.10 6.48%+0.09
Indian meat 7.66%£0.33 7.332+0.33 7.33%+0.33 7.00%t0.00 6.50°+0.03 6.00°%0.01 6.00°+0.04 5.77%+0.33
Flavor
Brazilian meat 8.00%£0.00 7.66%£0.33 7.00+0.00 6.66%+0.33 7.33*+0.33 6.67%+0.33 6.33%+0.33 5.67%+0.33
Indian meat 7.66°£0.33 7.33£0.66 7.00+0.00 7.00°+0.57 6.67%+0.33 6.20°+0.43 5.85%+0.08 5.08%+0.12
Tenderness
Brazilian meat 8.00%£0.00 7.66%+0.03 7.00°+0.00 7.00°+0.00 7.58%+0.02 7.00°+0.01 6.33%+0.33 6.00°+0.04
Indian meat 7.00°+0.03 7.00+0.02 6.66°+0.33 6.00%+0.00 6.33°+0.05 6.00°+0.04 5.90%+0.13 5.80%+0.17
Juiciness
Brazilian meat 8.00%+0.00 8.002+0.00 7.66°+0.33 7.33%+0.33 7.33*+0.33 7.00°+0.01 6.33+0.33 5.67%+0.33
Indian meat 8.00%+0.00 7.002+0.57 7.33+0.33 6.66%t0.33 6.67%+0.33 6.55%+0.17 6.33+0.15 5.66%+0.33
Overall acceptability
Brazilian meat 8.00%£0.00 7.75%t0.25 7.25%+0.14 7.00%+0.14 7.38*+0.02 6.93%+0.02 6.33*+0.18 5.87%+0.13
Indian meat 7.7540.14 7.28%+0.26 7.08%#0.22 6.70%+0.10 6.35°+0.00 6.10°+0.04 5.99%+0.01 5.42%+0.12

&b Means with different superscripts within the same column significantly (P<0.05) different: * Values represent the mean + SE.

sausages processed from Brazilian beef were 30.54, 8.66
and 16.55, respectively. Significant (P<0.05) reductions
in SF values of burger patties and emulsion sausages
processed from imported Brazilian meat when compared
with those processed from Indian buffalo at O-time and
along the storage (Table 3). A higher SF value of
emulsion sausage was recorded by Elbazidy et al. (2017).

The sensory scores of appearance, flavor, juiciness
and overall acceptability of Brazilian or Indian burger
patties showed non-significant (P>0.05) changes at 0-
time and during frozen storage. However, the significant
(P<0.05) decreasing of tenderness score in burger patties
processed from imported Brazilian meat was observed
only at O-time when compared with burger patties
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processed from Indian buffalo (Table 4). Appearance,
tenderness and overall acceptability of emulsion sausages
processed from imported Brazilian meat were higher
significantly (P<0.05) only during the 1% month of storage
when compared with those processed from Indian meat.
Meanwhile, the flavor and juiciness of emulsion sausages
processed from imported Brazilian or Indian meat were
not significantly (P>0.05) different at O-time and during
chilling storage (Table 4). There was opposite correlation
between the tenderness scores and the SF values, where
higher tenderness scores were observed in formulas with
lower SF values. The higher SF and lower tenderness
scores for products processed from Indian meat were due
to the higher collagen content which is responsible for its



Table 5: Cooking characteristic of burger patties and emulsion
stability of emulsion sausage processed from imported Brazilian
and Indian chuck meat

Brazilian meat Indian meat
Cooking characteristic of burger patties
Moisture retention % 58.242+0.95 57.07°£0.96
Fat retention % 93.65%+0.81 92.48%+0.86
Diameter reduction % 14.922+£1.32 16.08%+£1.25
Shrinkage % 10.112+1.76 16.500+1.27
Cooking loss % 8.00%+0.32 10.00°+0.50
Emulsion stability of emulsion sausage
TFR % 0.51%+0.14 1.50°+0.04
Water % 0.03%+0.01 0.46°+0.02
Gelatin and fat % 0.48%+0.14 1.03°+0.01

ab Means with different superscripts within the same raw
significantly (P<0.05) different; * Values represent the mean + SE.

toughness. The higher juiciness score for emulsion
sausage processed from imported Brazilian meat was due
to the higher moisture content of Brazilian meat. The
moisture content might be considered an important
determinant of juiciness as consequence of moisture
released from the meat during chewing.

The results of cooking characteristic of burger patties
processed from imported Brazilian and Indian meat are
presented in Table 5. Moisture retention, fat retention and
diameter reduction percentages were non-significantly
(P>0.05) differ between Brazilian and Indian burger
patties. However, significant (P<0.05) lower shrinkage
percent and cooking loss were recorded for burger patties
processed from imported Brazilian meat when compared
with those processed from imported Indian meat. This
result was in disagreement with Uriyapongson (2007) who
found that there was no significant difference of cooking
loss of burger patties processed from beef or buffalo. The
positive correlation between cooking yield and fat
retention was  observed by  Serdaroglu  and
Degirmencioglu (2004). Kassem and Emara (2010)
recorded that cooking loss of patties processed from
imported Brazilian meat was 17.83%. Meanwhile, Bastos
et al. (2014) observed that cooking loss and shrinkage %
of patties processed from Brazilian beef were 32.4 and
19.7%, respectively.

Emulsion stability is guide for the amount of water
and fat reserved by meat proteins. Therefore, the higher
emulsion stability, the lower total fluid and fat released
percentage after heat treatment. Lower emulsion stability
was recorded for emulsion sausage processed from Indian
meat when compared with those processed from imported
Brazilian where, there significant (P<0.05) increase in
TFR%, water release %, gelatin and fat release % were
recorded for emulsion sausages processed from Indian
beef (Table 5). The values of emulsion stability for
Brazilian emulsion sausage were in agreement with
(Elbazidy et al., 2017) who found that TFR% was 0.53%.
Moreover, Saad et al. (2016) observed that TFR% and fat
% of emulsion sausage processed from Brazilian beef
were 4.90 and 2.27. The differences in emulsion stability
was explained by several authors who found that many
factors affect the emulsion stability such as the physical
properties of protein fat matrix interaction and size of fat
droplets (Lee et al., 1981), thickness of interfacial protein
film and emulsion matrix integrity especially during
thermal processing (Jones and Mandigo, 1982). In
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addition, the level of salt and polyphosphate which added
in product formulation, emulsion pH, type of meat used,
protein level, fat type, water level, chopping temperature
and machine used (Young et al., 2005).

Conclusions

From the current study it could be recommend the use
of imported Indian meat after imported Brazilian meat for
further processing meat products where, imported Indian
meat is considered as another good option for raw meat
materials. Therefore, this finding will give chance to the
meat manufacturers to formulate good quality products
from lower price meat source.
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