6 . Esypt. J. Anim. Prod, 18, No. 1, pp. 45-56 (1978,

The Preservation of Chicken Meat 1.
Chemical Changes

G.A.R. Kamar, A, M. Alian, 7T A. Y Salem  and
S. M. T. El-Tautawy

Dept. Anim. Prod,, and Food Sci. Dept,, Caire University,
Egypr.

Tms WoBE was caried out to investigate the effect of antibioiic
(10 ppm chloramphenicol) and packaging in polyeihyiene bags on
the chemical changes of chicken meat at chilling and freezing
temperatures.  Dipping the carcassés in chloramphenicol have ne
cffect on the fal percent of the skin in different periods of storage,

Higher fat percent of the unpackaged carcasses were more prono-
unced either treated or not, than the packaged group. The froe
fatty acids and the peroxide value of the skin fal increased gradualiy
by the increase of siorage time to reach their maximum values at
the end of the experiment either at chilling or freezing conditions.

The treated carcasses had lower free fatty acids percentages and
peroxid value that the untreated ones. The peroxide value in the
packaged carcasses were lower than that of the unpackaged omes.
The difference between the two groups were mainly dependent on
the degree of surface drying, while the unpackaped carcasses had
lower values of free fatty acids percentages either treated or not than
the packaged omes. The antibiotic delay the hydrolitic and oxida-
tive ‘rancidity. Also, packing the carcasses in polyethylene bags
is important to delay oxidative rancidity,while packing showed less
importance in delaying hydrolytic rancidity, The amino acid nitro-
gen of the breast and leg meal increased by the increase of storage
time, The packaged carcasses had slightly higher values of amino
acid nitregen than the unpackaged ones. Dipping the carcasses
in antibiotics gave lower values of amino acid nitrogen than the
untreaed ones,

Rancidity is associated with the oxidative and hydrolytic chemical changes
occurring in stored fat, and the peroxide oxygen and free fatty acid formation
are a measure of these chemical changes (Baker er el., 1956), Cook and White
(1940) found that, peroxide formation resulted from exposing tiie surface to
the air which also caused drying and free fatty acid content of poultry fat
after storage is usually low and shows no relation to storage conditions,
Rancidity was significantly higher in polyethylene packaged carcasses than
in vinylidene (Thomson, 1970). Under frozen storage, there was a gradual
deterioration of the fat, most of the values (peroxide and acid value) indicate
that, this deterioration starts immediately after the carcasses were stored and.
continued until the carcasses have been stored forl4 months at - 23.3°. (Co-
nner ef al., 1953). o
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During the storage periods at 4.4°, the amino acid nitrogen values of the
breast meat were higher than that of the skin, and the production of ammonia
nitrogen from degradation of tissue protein was associated with the detection
of spoilage by organclyptic examination (Silvestrini ef af., 1958). High values
of ammonia nitrogen were obtained from skin and breast muscles of the un-
treated samples, while the use of 10 ppm of chlortetracycline (CTC) or ox-
ytetracycline (OTC) resulted in much lower values (Silvestrini et af., 1939).

Proteolysis may occur in poultry tissues during freezing or {reezing stoc-
age if enzymes are not inhibited. Khan et al. (1963) found that, proteolysis
occurred in both breast and leg muscle at - 18°, - 10°, and - 4°, and the amount
of free amino acids and other protein-breakdown products increased as a result
of proteolysis. The rate of these changes depended directly on storage lem-
perature and time. The formation of ammonia was completely inhibited by
using stretchable or shrinkable polyvinyl-chloride film, however, the formation
of ammonia was slightly inhibited when polyethylene film was used {Debevere
-and Voets, 1973).

Material and Methods

This work was carried out at the Poultry Experimental Centre, Animal
Production Departiment,and Food Science Department, Facualty of Agriculture |
Cairo University.

A total of 140 Fayoumi chickens were used in this experiment. The
chickens were uscd to study the effect 'of chloramphenicol and packaging
on the shelf-life of chicken meat at chilling and freezing temperatures.

The chicks were raised in the floor brooder house from hatch up to
eight weeks of age, then removed to the broiler house until sixteen week old.
The slaughter was done at 16 weeks, that averaged 0.90 to 0.93 kg in live
weight.

The chickens were dressed under conditions that would be lound in most
-dressed plants. The eviscerated birds (average weight 0.6 to 0.7 keg), were
divided into two groups.

Chilling storage

40 carcasses were taken randomly and placed under chilling condition.
The carcasses were divided into two sub-groups.

Sub-group 1, were 20 carcasses were puf in iced water at 5° for 20 min.
In sub-group 2, 10 ppm of choloromyctein (chloramphenicol) were added
to the iced water, where 20 carcasses were put for 20 min. Each carcass in
the two sub-groups was banded and weighed to the nearest gramme (Original
‘weight) and packaged individually in polycthylene bags and tied firmly.

AEgypt. J. Anim. Prod. 18, No. 1 (1978)
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Packaged carcasses in the two sub-groups were stored in home type:
refrigerator at about 5 4 1°. For the duration of the testing period (15 days)..
Four carcasses from each sub-group were tested chemically at 3, 6, 9, 12 and.
15 days of storage.

Freezing storage

96 carcasses were taken randomly and placed under freezing condition.
Theses carcasses were divided into four sub-groups.

Sub-group |, consisted of 24 carcasses, which were put in iced water at 5
for 20 min (untreated-unpackagesd).

Sub-group 2, after bien chilled as in sub-group 1, the carcasses were pac-
kaged individually inpolycthylene bags and tied tightly (untreated-packaged)..
In sub-group 3, 10 ppm of chloramphenicol were added to the iced water,,
where 24 carcasses were put for 20 min (treated-unpackaged). The 24 carc-
asses of sub-group 4, after being chilled as in sub-group 3, were packaged
individually in polyeihylenc bags and tied tightly (treated-packaged). All
sub-groups were stored in a freezen room at about — 10 + 1° for 180 days..
Four carcasses from cach sub-group were sampled every 30days from freezing
storage. Each carcass was banded and weighed individually to the nearest
gramme (Original weight).

All carcasses in the two groups were packaged in polyethylene bags either
at chilling or freczing temperatures. These bags were 40 om long and 22 em
wide. When the carcasses were packaged, excess air was removed by hand
pressing on bags, no mechanical evacuation was used.

Control samples of fresh carcasses (4 carcasses) were taken for chemical
tests. These were considered to be zero time (at slaughter).
Chemical analysis

. Rancidiry rests :

The skin was removed and minced thoroughly for fat determination
by extraction with petroleum other (B.P. 30 - 50°) for six hr using a
Soxhlet apparatus (A.O.A.C. 1960). Aflter exiraction, the extracted fat
was analyzed for hydrolytic rancidity by estimating the free fatty acid
percentage (expressed as oleic acid), the results were expressed as acid
value. The oxidative randicity was follower through the peroxide number:
as recommended by Willians (1966).

2. Deterioration of protein

The breast and leg muscles were separared and minced thoroughly. The
dissection and mincing were done so rapidly that, the meat temperature did
not exceed 10°. Duplicate samples from breast and leg meat were used in
amino nitrogen determination using the Sorenson method as deseribed in the
AOAC (1960).

Steatistical analysis

Statistical analysis were carried out according to Steel and Torrie (1960)..

Egypt. J. Anim. Prod. 18, No. 1 {1978}
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Results and Discussion

1. Fat percent in the skin

The fat percent in the skin of the treated and the untreated carcasses did
not show any pronounced change during chilling storage (Table 1). The
treated carcasses had higher fat percent in their skin than that the untreated
ones at different storage periods. This could be attributed to the low mois-
ture percent in the skin of the treated carcasses.  Analysis of variance showed
that there were highly significant effect of treated and storage periods on fat
percent in the skin ( Table 3 ).

Fat percent in the skin of the frozen carcasses increased by the increase
in freezing time (Table 2). Most of the increase was observed in the unpack-
aged than the package carcasses. As slight but significant increase was
observed in the skin may be due to the lower moisture content in it, because
there is an inverse relation ship between fat and moisture.

Analysis of variance showed that there were highly significant effect of
treated, storage periods and packaging on fat percent in the skin (Table 4).

2. Rancidity

a, Free fatty aclds (acid value )

During the first hall of the chilling storage period, both treated and
untreated carcasses had nearly equal values. However, during the second
half of the storage period, the untreated carcasses had higher values than
the treated group. The skin of the untreatd carcasses gave a more suitable
medium for bacterial growth due to its relatively higher moisture content
than the ircated carcasses (Table 1). The antibiotic used in this experiment
decreased the growth of lipolytic bacteria which might have caused the
hydrolysis of fats to free fatty acids and glycerine. This was also emphasized
by Rey and Kraft (1971). The differences in acid value due to treatment,
storage periods and the interaction between them were highly significant
(Table 3).

Acid valug in the skin fat of the frozen carcasses increased gradually by the
increase of the frozen storage to reach its maximum values at the end of the
experiment (Table 2), The package carcasses had higher percentages of free
fatty acids either treated or not than the unpacked ones. The unpackaged
carcasses lost more moisture from the skin which is unsnitable medium for
bacterial growth.

Therefore, rancidity was significantly higher in the packaged carcasses
than the unpackaged groups. Thompson (1970), came to the same conclusion.
These results showed that, dipping the carcasses in chloramphenicol have
‘more effect on decreasing the hydrolysis of fats to free fatty acids, while the
polyethylene bags had no cffect. The differences in acid values due to pack-
aging, treatments, storage periods and interactions between them were highly
significant {Table 4).

Egypt. J. Anim. Prod. 18, No, 1 {1978) -
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TABLE 1. ‘Effect of chilling oii the theniloal characters

of the stored carcasses.

Storage perinds (Days)

Item At slaughter 3 6 L 12 _ 15

Fat finskin® (Tr) . 2 ¢ o5 o0 v s 11.08 12.01 14.12 13.64 14.85 13.06
Fat 22 inskin (Unter.) . . . . ... . . i1.08 11.04 12,13 13.08 13.01 12.73
Acid value(*) in skin fat (Tr.). ., . . . . 0.86 0.93 1.14 155 1.89 2.18
Acid value in skin fat (Untr). . . . . . 0.86 1.16 1.98 3.08 3.74 5.68
Peroxide value(®) in skin fat (Tr) . . . . . 4.12 8.66 TL:8T 16.44 18.60 19.95
Peroxide value in skin fat (Untr) . . . , . 4,12 9.75 13.73 17.84 25.36 28.88
Amino acid nitrogen(*) in breast meat (Tr.). 15.47 19.64 28.71 46.40 69.39 94.81
Amino acid nitrogen in breast meat (Untr) . 15.45 38.46 38.46 74, 81 113.93 147.07 .
Amino acid nitrogen in leg meat (Tr.) . . . 14.19 18.15 24.82 33.09 33.19 76.21
Amino acid nitrogen in leg meat (Untr.) . . 14.19 23.40 30.76 62.38 99,83 131.05

(1Y As wet basis.

(2) Free fatty acids, calculated as percentage of oleic acid.

(3) Expressed as milliequivalents of peroxide ox
(4) Calculated as mg/100 g of meat,

ygen/one kg of skin fat,

Egypt. ]. Anim. Prod. 18, No. 1 (1978)
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TABLE 2. {Cont)

Trems _

3

Sterage periods (days)

|
Amino acid nitrogen(*) in breast Eomj

Pack.,,Tr). . o v 0 0 v W |

Amino acid nitrogen(®) in breast meat|
(Packy, Umtrde = & 4 + 5 204, 7

Amine acid nitrogen (*) in breast meat
(Unpack., Tr) . . . ... ...

Amino acid nitrogen (4) in breast meat
(Unpack., Untr.y . . . ., . . .

Amino acid _._“:cwr: in leg meat :umrw
Tiy. e p

Amino acid nitrogen in _nm meat ﬁfrw
Untr). . . . . . .

Amino acid nitrogen in leg meat (Unpack
TEYic « » WD) & B Sl g

Amino acid n;_omou n _nm meat :L_.T
pack., Untr.) . W 3

At 2
sianghiter 30 60 90 120 150 180
15.47 23.35 26,94 34.05 41065 64.50 88.57
15.47 23.89 32.81 43.73 69, 64 109.87 146.92
| |
15.47 _ 17.64 20.49 24.36 29,08 43.86 68.39
| | |
15.47 | 19.81 23.47 _ 28.43 | 34,39 " 49,20 75.67
| |
14.19 19.65 22.14 28.45 | 34.87 | 48.40 09,30
|
14.19 23.84 | 24.37 ﬁ 36,58 58.19 92.65 124,27
.13 15.94 18.89 21.98 25.67 33.45 42,29
14,19 ¥F.39 21.55 25.88 30.43 43,64 49.96

(1) As wet basis,

{2) Free fatty acids, calculated as percentage of oleic. acid.

{3) Expressed as 5;:3E<Em:$ of peroxide oxygenfone kg of skin faf.

{4) Calculated as mg/100 g of meat.

Egypt. J. Anim. Prod. 18, No. 1 (1978
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TABLE 3, ANOVA for fat %, in the skin, acid value, peroxide value in skin fat and
amino acid nitfogen value in breast and leg meat at freezing temperature,

Segments 5.¥. ar M.S. ‘ F
Ry ]
Fat % in skin. ..| Between trestments 1 9.32 29,78+
Retween periods 4 | 4.58 14,63+ -
Interaction 4 0.73 | 2,34
Acid value in skin fat| Between trea(ments 1 82.98 Po284 184
Between periods 4 33.99 | 116,394+
Interaction 4 6.36 21,764+
Peroxide value in skin| Between treatments 1 160.64 278.89-L -
fat Between periods 4 316 .29 549 124+
Interaction i 4 25.87 44 914+
|
Amino acid nitrogen| Between {réatments 1 8380.45 43,734+
value in breast meat| Between periods 4 12948 .41 67.56++
Interaction 4 4900 .28 25,574+
Amino acid nitrogen, Between treatments L 7393.24 68. 10 |- -
value in leg meat Between periods 4 9771.09 90.00|- -
Interaction | 4 1051.86 9,69+
| I

i+ Highly significant (P < 0.01.

b. Peroxide value

The peroxide number increased by the increase in storage time. However, a
slight but significant increase in peroxide number was observed in the untreated
over the treated carcasses at the first 9 days of storage at chilling temperature.
Later on, increasing difference between the groups was observed until the end
of the experimental time (Table 1).  Packaging the treated or untreated carcass-
es did not prevent oxidative rancidity. Thompson (1970), also found an increa-
sed peroxide number even in polyethylene packed carcasses.  Analysis of var-
fance showed that there were highly significant effect of treated and storage
periods on peroxide number in the skin fat (Table 3).

Under conditions of frozen storage, there was a gradual deterioration of
the skinfat. The peroxide value indicates that this deterioration started imme-
diately after the carcasses were stored and continued until the end of the experi-
ment at 180 days reaching the maximum values (Table 2). The oxidative ranc-
idity increased in carcasses without bags, while, the polyethylene bags assisted in
causing some protection against rancidity (Hartung and Osborn, 1963).

Poultry fat is higher in unsaturated fatty acids, since most of the fat is loca--
ated under the skin, rancidity occurs more readily because of the unsaturation
and is accelerated by oxygen.

Egypt. J. Anim. Prod. 18, No. 1 (1978)
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TABLE 4. ANOVA for fut % in the skin, acid value, peroxide value in skin fat and
amino acid nitrogen value in breased and leg meat at freezing temperafure.

|
Segments ' 5.V, | dE ML, F
|

Fal %, in skin Between packagings (P) 1 1790.12 1790.12 « 4+
| Between treatments (T) 1 104.52 104 .52+ 4
| Between periods (Pe) 5 142.18 [ R b R
Interaction P x T 1 86.51 | 86514+
P x Pe 5 97 .89 9789+
T x Pe 5 +.54 4,54+ -

PxTxPe 5 2.24 2.24
Arid value in skin fat | Between packagings (P} L 1056.10 2456.05-F +
Between treatments (T) 1 271581 640.72 -4+
Betweon periods (Pe) | 3 226.51 526.77 + +
Tnteraction P x T 1 167.61 389.7% -+
Py Pe 5 57.70 134.19 4 4
T % Pe 5 8.77 20.40 4
PxTxPe 5 3.52 B.194+
Peroxide valus in skin' Between packagings (P) 1 4028.10 3924+
fat Between treatments (T) 1 560.33 518,824+~
Between periods (Pe) 5 1075.03 995.40+4-
Interaction P x T 1 45.09 41,75+
P x Pe 5 183.206 169.694- 4
% Pe 5 o ) 47.6% 4 -
PxTxPe 5 250.07 231.554 A4
Amino acid nitrogen| Between packagings (P) 1§ 1244175 1195 17+ +
value in breast meat! Between treatments (T) 1 5228 .44 502 25 +4
Between periods (Pe) 5 12768 .34 1225 55+ 4+
Inferaction P x T 1 2505 .83 240 .71+ 4
P x Pe 5 1166.17 112.02+4
T x Pe 5 610,50 58,654+
PxTzxPe 5 452.02 43,424+
Amino acid nitrogen| Between packagings (P) 1 9590.00 1809 .43+ 4
valuei n leg meat Between treatments (T) 1 4900 .61 92464 4|~
Beiween periods (Pe} 5 6614 .63 1248 .04
Interaction P x T 1 2093 84 395.06- -
P x Pe i 1313.95 247.92 ¢+
T x Pe 5, 585.76 110.524 4
PxTx Pe 5 349.03 65 .86+ 4

4| Highly significant (P < 0.01)

The unsaturated fatsare not well protected from enzymic action by lower-
ing the temperature (Peterson and Gunderson, 1960). Dipping the carcasses
in chloramphenicol and packaging delayed the oxidative rancidity of the skin
fat during frozen storage. The differences in peroxide value due to packaging,
treatments, storage periods and the interaction between them were highly signif-
icant (Table 4).

Epypt. J. dnim. Prod. 18, No. 1 (1978)
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3. Amine acid nitrogen in the breast aird leg meats

The amino acid nitrogen in the breast and the leg meats increased by the:
increase in storage time (Table 1), Significant increase was observed in the untre-
eated over the trated carcasses at any period of storage. This increase could be
due to the multiplication of bacteria. This was also suggested by Tomhinison
and Campbell (1963). They observed that, free amonia accumulated as a cata-
botic product of nitrogenous compounds due to the effect of psendomonas
as a strong proteolyte bacteria. Spoilage of breast and leg meat during chilling
storage can be delayed by dipping the carcasses in chloramphenicol. Analysis-
of variance showed that there were highly significant effect of treated, storage
periods and packaging on free amino acids in the breast and leg meat (Table 3),

The amino acid nitrogen in the breast and leg meat of the frozen carcasses
increased gradually in all groups by the increase of frozen storage to reach its
maximum value at the end of the the experiment at 180 days of storage (Table 2).

The unpackaged carcasses being of lower humidity had lower free amino
acid nitrogen than the packaged ones. Thercfore, spoilage of proteins was sig-
nificantly higher in the packaged carcasses than the unpackaged groups.
These results indicate that, the breast and leg protein underwent both denatura-
tion and proteolysis during frozen storage and the formation of amino acids
nitrogen was only slightly inbibited when polytehvlene bags were used. This
was also emphasized by Khan et al. (1963). The treated carcasses had lower
values than the untreated ones at any period of freezing either the carcasses
were packaged or not.  The differences in the amino acid nitrogen in the breast
and leg meat due to packaging, treatments, storage periods and the interactions
between them were highly significant (Table 4).
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