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ABSTRACT: Freshness of meat samples can be measured and evaluated by chemical tests based on their
protein decomposition, lipid oxidation and/or pH values. A total of 100 random samples of local and imported beef
meat (50 of each) were collected from different shops in Cairo governorate for evaluation of their chemical quality.
Chemical examination of beef samples revealed that the mean values of pH, TVB/N (mg%) and TBA (mg/Kg) were
5.77 £ 0.32, 11.941.63 &0.58+ 0.10 for local meat samples respectively , while they were 6.6 + 0.12, 21.5 + 1.95 &
0.95 +0.11 for imported samples respectively. Overall results obtained were considered important meat quality indica-
tors. It is clear that there is a significant difference between fresh and frozen meat samples, which could be attributed
to storage time and other conditions, particularly for frozen samples.
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INTRODUCTION
Meat is one from the most nutrient-dense food
that provides ideal conditions for microbes
to grow and defines its perishable nature (Saucier,
2016). Freshness of any meat samples can be mea-
sured chemically based on protein decomposition
and lipid oxidation. For example, thebreakdownof-
proteinleads to ammoniaproductiondue toamino
acid deamination, which is reflected as liberation
of volatile basic nitrogen (VBN) content (Min et
al., 2007). Onthe other hand, lipid oxidation could
be measured as a thiobarbituric acid value (Kruk et
al., 2011). The increase in TVB/N value in the meat
might be attributed to the destruction of proteinas a
result of different microorganisms activity and their
proteolytic enzymes (Hassan and Omama , 2011 ).It
isimportantto mention that TBA values is a useful
quality indicator for the assessment of rancidity
during the storage of lipid rich food substance. There-
fore, the present study was planned out to throw light
on the chemicalexamination of meat samples . There is
a significant effect of storage time. Beef samples are
more susceptible than chicken and tuna to lipid oxida-
tion changes, and by day 7 of storage, TBA values in
beef reached above 1 mg /kg of meat samples (Khan,
2014). The TVB-N content of chilled beef increased
rapidly with prolonged storage time, indicating
that beef spoilage was accelerated. The average
TVB-N contents increased from 9.42 mg/100g to
19.57 mg/100g at Days 1 and 13 of storage at4°C,
respectively. This increase might be attributed to
ammonia produced due to proteolysis of protein
inthe chilled beef during storage (Li et al., 2019). pH
values of meat under any kind of conditions must not
exceed 6.4, otherwiseit should be considered as unfit
for human consumption (Gracey and Collins, 1992)
.The variation of pH values of the examined samples
of meat could be attributed to the water holding ca-
pacity of the muscle proteins and storage life of the
meat (Kadim et. al., 2006).

MATERIALS AND METHODS

A grand total of 100 random fresh and frozen meat
samples (50 Of each) were collected from different
shops in Cairo governorate. The imported meat sam-
ples were collected from raw frozen imported meat
stored at a storage temperature -18°C to -20°C which
were collected during its claimed shelf-life time, while
the local fresh meat samples were collected from raw
chilled meat stored at 4°C to 8°C, collected during the
claimed shelf-life time then all samples were trans-
ferred directly to the laboratory, in an ice-box under

complete aseptic conditions without any delay. Then
they were subjected to following examinations to
evaluate chemical quality.

Determination of pH value (ES 63/11, 2006)
Approximately 10 grams of the examined sample
were homogenized with 25 ml of neutral distilled water
in stomacher, and left to stand for 10 min at room tem-
perature with continuous shaking and filtered. The pH
was determined by using electrical pH meter (ACTWA-
AD1200-1034678) calibrated by using two buffer solu-
tions of exactly known pH (Alkaline pH 7.01, acidic
pH 4.01) therefore, pH electrode was washed with neu-
tralized water and then introduced into the homogenate.

Determination of Total Volatile Basic Nitrogen
(TVB/N)”’mg” % (ES 63/10, 2006)

A part of 10 grams of sample were minced in a
stomacher for 1-2 minutes until homogenization. Then
in a distillation flask add 2 grams of magnesium ox-
ide and 300 ml distilled water to the minced sample.
Make distillation and receive 100 ml distillate within
30 minute in a beaker contain 25 ml of 2% boric acid.
Then titrate against H,SO, 0.1M until faint pink color.

TVN mg/100g = Rx 14
Where R is the volume of H,SO, exhausted in ti-
tration.

Determination of Thiobarbituric Acid (TBA)”mg/
Kg” (ES 63/9, 2006)

TBA number is expressed as milligrams of
malondialdehyde equivalents per kilogram of sample.

A part of 10 grams of sample were blended with 48
ml of distilled water, to which 2 ml of 4% of ammonium
chloride (to bring the pH to 1.5) were added in a stom-
acher for 2 minutes and left at room temperature for 10
minutes. The mixture was quantitatively transferred
into Kjeldahl flasks by washing with additional 50 ml
distilled water, followed by an anti-foaming preparation
and few glass beads. The Kjeldahl distillation apparatus
were assembled and the flask was heated to 50°C.

A part of 50 ml distillate was collected in 10 min-
utes from the time of boiling commences. The distillate
was mixed, and then 5ml was pipette into a glass- Stop-
pard tube. Sml of TBA reagent (0.2883g/100ml of 90%
glacial acetic acid) were added. The tube was stop-
pered, shacked and immersed in boiling water bath for
35 minutes. A blank was similarly prepared using Sml
distilled water with 5ml TBA reagent and treated like
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the sample.After heating, the tube was cooled under
tape water for 10 minutes. A portion was transferred to
a curette and the optical density (D) of the sample was
read against the blank by means of spectrophotometer
(Perkin Elmer, 2380, USA) at a wave length of 538 nm.

TBA value (mg malondialdehyde /kg of sample) =
Dx 7.8
D: the read of sample against blank.

RESULTS

Results show the chemical evaluation of
fresh and frozen samples and revealed that PH
values were varied from 4.22 to 6.80 and 6.36
to 7.32 with an average of 5.77+0.32 and aver-
age of 6.6+ 0.12 for fresh and frozen meat sam-
ples respectively with a significance difference
between the fresh and frozen samples, TVB/N
values were varied from 6.81 to 20.95 and 14.22
to 28.4 with an average of 11.9 £ 1.63 and of
21.5 =+ 1.95 for fresh and frozen meat samples
respectively, moreover , and finally TBA values
were in range of 0.12 to 1.02 and 0.47 to 1.55
with an average of 0.58 + 1.63 and 0.95 £ 0.11 of
fresh and frozen meat samples respectively and
also there is a significance differences between
the fresh and frozen samples .

DISCUSSION

Results of'table (1) discuss the chemical eval-
uation of fresh and frozen samples and revealed
that pH values were varied from 4.22 to 6.80
and 6.36 to 7.32 with an average of 5.77+0.32
and average of 6.6+ 0.12 for fresh and frozen
meat samples respectively with a significance

difference between the fresh and frozen sam-
ples, TVB/N values were varied from 6.81 to
20.95 and 14.22 to 28.4 with an average of 11.9
+ 1.63 and of 21.5 = 1.95 for fresh and frozen
meat samples respectively, moreover, and finally
TBA values were in range of 0.12 to 1.02 and
0.47 to 1.55 with an average of 0.58 = 1.63 and
0.95 £ 0.11 of fresh and frozen meat samples re-
spectively and also there is a significance dif-
ferences between the fresh and frozen samples.

Results obtained in table (2) concluded the
acceptance of samples accordingto Egyptian
standard specification (ES 1522/ 2005) and revealed
that 30% of fresh meat samples and 60 % of frozen
meat were unfit for human consumption due to their
unaccepted pH value according to ES (1522/ 2005).
These findings of freshmeat samples were near-
ly similar to those reported by Edris et al. (2013)
with mean values 5.69 £ 0.01, for Elbagour abattoir,
5.62 £ 0.01, for Menouf abattoir and 5.54 + 0.01, for
Shibin Elkom abattoir and Suleimenova (2016) when
pH values ranged from 5.6340.06 for Aberdeen An-
gus to 5.83+0.19 for Northern Finn cattle, low pH of
meat is an indication of high quality and it is asso-
ciated with a bright red colour, increased tenderness,
increased flavor and increased shelf life and this may
be attributed to the presence of lactic acid production during
the postmortem phase as said by (Pethick et al.,1995).
10% of fresh meat samples and 40 % of frozen meat
samples were unacceptable for human consumption
due to high TVB/N content according to ES (1522/
2005). Lower results have been reported by Edris et
al. (2013) where mean values of TVB/N (mg%) were
7.63 £+ 0.49 for Elbagour abattoir and 4.15 + 0.32 for
Shibin Elkom abattoir.

Table 1: Chemical evaluation of examined fresh and frozen meat samples (n = 50 each)

Fresh meat Frozen meat
Min. Max. Mean +S.E.M* Min. Max. Mean +S.E.M*
pH 4.22 6.80 5.77 £ 0.32%* 6.36 7.32 6.6 £0.12%*
TVB/N 6.81 20.95 11.9£1.63 14.22 28.4 21.5+1.95
TBA 0.12 1.02 0.58+ 0.10** 0.47 1.55 0.95+0.11**
*S. E.M = Standard error of mean
** significant difference (P<0.05).
N.B: No Significant difference in TVB/N (P>0.05)
Table 2: Chemical acceptability of examined fresh and frozen meat samples (n = 50 each)
MPL! Accepted fresh Unaccepted fresh Accepted frozen Un accepted frozen
No. % No. % No. % No. %
PH 56-6.5 35 70 15 30 20 40 30 60
TVN <20 mg% 45 90 5 10 30 60 20 40
TBA <0.9 mg/kg 40 80 10 20 25 50 25 50

MPL' = Maximum permissible limit according to ES (1522/ 2005).
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Results obtained by Li et al. (2019) showed rapidly
increase of content of TVB-N of chilled beef samples
with prolonged storage time, indicating that beef
spoilage was an accelerated process. The average
TVB-N contents increased from 9.42 mg/100g to
19.57 mg/100g at Daysland 13 of storage at 4°C, re-
spectively. This increase might be an indication to
ammonia produced in the chilled beef during long
storage and decomposition of meat.

Total volatile basic nitrogen (TVB-N) content
in meat samples is a physicochemical indication
in the judgment of meat freshness (Ma et al., 2013).
According to Chinese National Standard GB2707-
2016, TVB-N content is the vital direct measurement
indicator form at freshness. TVB-N is an alkaline ni-
trogen-containing substance produced by meat pro-
tein decomposition under the action of enzymatic
degradation and microbial action during the spoil-
age of animal-based foods (Leroi et al., 2001).

As the results of TBA, there was found that 20% of
fresh meat samples 50 % of frozen meat samples were
unacceptable for human consumption due to their in-
crease of TBA value according to ES (1522/ 2005).,
Khan (2014) recorded almost the same results of fresh
samples with average (1.06 mg/kg) due to effect of
storage time. While Edris et al. (2013) have got much
lower results with mean values of TBA (mg/ Kg) were
0.18 £ 0.01 for Elbagour abattoir, 0.11+ 0.01 for Me-

nouf abattoir and 0.06 + 0.01 for Shibin Elkom abat-
toir. Lipid oxidation primarily results in alkyl, alkoxyl
and peroxy radicals which later result in secondary
oxidation products such as aldehydes, ketones, alco-
hols, hydrocarbons, esters, furans, epoxides, and cy-
clic peroxides (Faustman et al., 2010).

The thiobarbituric acid (TBA) test is used for lip-
id oxidation measurements (Fernandez et. al., 1997).
Overall, results of table (1) and Table (2) concluded
that there is a significant difference between fresh and
frozen meat samples.

CONCLUSIONS

Chemical examination of beef samples revealed
that the mean values of pH, TVB/N(mg%) and TBA
(mg/Kg) were 5.77 + 0.32, 11.9£1.63 &0.58= 0.10 for
local meat samples respectively , while they were 6.6
+0.12,21.5 £ 1.95 & 0.95 + 0.11 for imported sam-
ples respectively. Overall results which obtained were
considered important meat quality indicators. It is clear
that there is a significant difference between fresh lo-
cal and imported frozen meat samples, which could be
attributed to storage time and other handling and trans-
portation conditions, particularly for frozen samples.
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