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The Preservation of Chiclen Meat. I1. Bacter-
iological Changes
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‘HIS WorK was carried out in the Faculty of Agriculture, Cair--
B University, to investigate the cffect of antibiotic (10 ppm chlo

mpheni col) and packaning in polyethyiene bags en the bacteriolo--
gical changes of chicken meat at chilling and freezing temperatures
The following results were obtained;

Under refrigeration conditions, the total, psvchrophilic and
proteolytic bacterial counts in the breast and leg meat decreased during
the first half of the storage period in both treated and untreated
carcasses due to the effect of chilling, However, during, the second
half of the storage period, the bacterial counts increased gradyally
in both (reated and untreated carcasses as the storage time progre-
ssed. However, the untreated carcasses had more total, psychrophilic
and proleeolytic bacterial counts in their tissues than the treated
ones al any period of storage. Therefore, it can be concluded
that, dipping the carcasses in antibiotics increase the shelf - life
of these carcasses.

Under frozen conditions, the total, psychrophilic and proteolytic
bacterial counts , were higher in the breast and leg meat of the un-,
packaged carcasses, whether treated or not, until 90 days of storage,
than the packaged ones. Afterwards, higher numbers of bacteria.
were observed in the packaged carcasses than the unpackaged ones
This could be due to that wrapping the carcasses in polyethylene bags
reduced dehydration and this increased bacterial multiplication,
while the unpackaged ones lost lot of humidity and this reduced’
bacterial growth. Dipping the carcasses in antibiotics also gave lower,
number of bacteria than the untreated ones at any period of freezing
whether the carcasses were packaged or not.

Using 10 ppm aurcomycine (chlortetracycline, CTC) in a dip solution resulted
in the up take of appreciable amounts of antibiotic which exerted a bacteris-
tatic effect on the microorganisms present on carcasses tissue. Those carca-
sses had a slightly lower bacterial count and remained fresh for a greater
period of time than controls(Anderson ef al.,1958).0n the other hand,Vaughn
et al. (1957), stated that, fryers dipped in 10 ppm of CTC did not exhibit a
longer shelf-life than control [ryers, when both groups were stored at O°.
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It appears that unless the initial concentration of bacleria is relatively
low, the use of CTC would be ineffective in controlling bacterial growth.
Holleck er al. (1958) found that, the bacterial growth seemed to be specific
for the packaging material. The average bacterial counts were significantly
higher in meat packaged in poelyethylene than those packaged with enameled
cans and cellophanepliofilm laminate. While, there was no significant diffe-
rence in microbial counts as influenced by packaging material, but also
bacterial counts in polyethylene were generally hisher, when carcasses were
packaged in either high (polyethylene) or low (vinylidene) gas permeability
film and stored at 0-.5° or 6° (Thomson, 1970). Freezing brought about a
marked production in viable bacterial populations and a progressive reduction
-in bacterial counts alter storage at-23.3° up to 14 months (Conner ez ar., 1953).

Almost 50%; of the additional storage life of the antibiotics treated carc-
-asses was due to the antibiotic of the psychrophilic bacteria on the carcasses
during chilling and freezing.  According to these results, the numbers of
psychrophiles on the untreated carcasses increased ten fold during storage,
while there was no increase on the CTC treated carcasses ( Barnes and
Shrimpton, 1958). Proteolytic and lipolytic chanees in chickens stored at 5
was directly related to the availability of oxygen provided by the packaging
procedure.  Bacterial numbers paralleled the incroase in biochemical indices
-of deterioration (Rey and Kraft, 1971).

Material and Methods

This work wuas carried out at the Poultry Experimental Centre, Animal
Prodution Department, and Food Science Department, ‘Faculty of Agriculture,
Cairo University. A total of 140 Fayoumi chickens were used in this experi-
ment.  The chickens were used to study the effect of chloramphenicol and
packaging on the shelf-life of chicken meat at chilling and freezing temperatu-
res. 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 O. 90 to Q. 95 kg in live
weight.  The chickens were dressed under conditions that would be found in
most dressed plants, The eviscerated birds (average weight 0.6 to 0.7 kg)
were ' divided into two groups.

| Chilling  storage

Forty carcasses were taken randomly and kept under chilling conditions.
The, carcasses were divided ‘into two sub-groups.

Sub-group 1, 20 carcasses were put in iced water at 5° for 20 min.
In sub-groups 2, 10 ppm of chloromyctein (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 weighted to the nearest gramme (Original,
weight) and packaged individually in polethylene bags and tied firmly.Pack-
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aged carcasses in the two sub-groups were stored in home type refrigerator at
about 54 1°.  For the duration of the testing period (15 days). Four carcasses
irom each sub-group were tested microbiologically at 3, 6,9, 12 and 15 days of”
storage.

Freezing  storage

Ninety-six caracasses were taken and kept under freezing conditions.
These carcasses were divided into four sub-groups,

Sub-group 1, consisted of 24 carcasses, which were put in iced water at 5¢
for 20 min (untreated-unpackaged). Sub-group 2, after heing chilled as in
sub-group |, the carcasses were packaged individually in polyethylenc bags and
tied tightly (untreated-packaged). Insubgroup 3, 10 ppm of chloramphenicol
were added to the iced water, where 24 carcasses were put for 20 min. (Treat-,
ed-unpackaged). The 24 carcasses of subgroup 4, after being chilled as in
sub-group 3. were packaged individually in polyethylene bags and tied tightly
{Treated-packaged). Allsubzrovns werestored in a freezing room at about
— 10 1° for 1R0days. fourcarcasses from each sub-group were sampl-
ed every 30 days from freezing storage.  Hach careass was banded and weighed
indivicually to the nearest g (Qriginal weight).

All carcasses in the two groups were packaged in polyethylene bags either
at chilling or freezing temperatures.  These bags were 40 em long and 22 cm
wide, When the caracasses 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 bacteriolo-
gical tesis. These were considered to be zero time (at slaughter}).

Bacteriological tests

Four earcasses were removed from each storage condition {Time of sampl-
ing) and were immediately prepared for bacterial examination. From each
carcass a separate 10g sample of breast and leg meat, was taken respectively.
The samples were aseptically removed from carcasses and were grinded for
5 min with 90 ml of sterile water in » Waring Blender to give 1/10 dilution,
and further dilutions were prepared as needed (Margolf ef af. 1956). These
dilutions were plated out to determine the following :

L. Total plate count

Nutrient ager (D ifco) was used as a medivm for the plate counts. Colon-
ies were counted aficr the plates had been incubated at 37° for 48 hr (Kotula
and Kinner, 1967),
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2 P&ych?opkf&'c bacterial count

Also, nutrient agar (Difco) was used as a medium for psychrophilic bacteria
counts. Plates were incubated at 1° for 14 days (Barnes and Impey, 1968),
then colonies which appeared were counted.

3, Proteolytic bacterial count

The proteolytic bacteria were tested for liquifying gelatin. Nutrient gelatin
was used as n medium to determinate the proteolytic activity of bacteria. The
plates were incubated at 20° for 48 hr (Kazanas, 1968). Colonies which appear-
ed with a clear hollow around it were considered to be proteolytic and those
colonies were counted.

Statistical analysis

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

Results and Discussion

1. Total bacteria counts in the breast and leg meat

Under the chilling conditions, total bacteria counts in the breast and leg
meat during the first half of the storage period (Table 1). However, during the
second half of the storage period, the bacterial counts increased in both treated
and untreated carcasses as the storage time progressed, but the untreated car-
casses had more total bacterial counts in thier tissues than the treated ones at
any period of storage. These results indicate that, dipping the carcasses in
antibiotic solutions gave a slight increase in the shelf-life of these carcasses.
These results are in agreement with Anderson ef af.  (1958). Analysis of
variance showed that there were highly significant effect of treated and storage
periods on total bacterial counts in the breast and leg meat (Table 3).

Under the frozen conditions, mean bacterial counts were higher in the
breast and leg meat of the unpackaged carcasses either treated or not until
99 days of storage than the packaged one (Table 2). Afterwards, total counts
were higher in the packaged carcasses than the unpackaged ones. Packing
reduced dehydration and this caused increased bacterial multiplication. These
results are in agreement with (Ingram and Shewan, 1960). On the other hand,
the treated carcasses had lower numbers of bacteria than the untreated ones
at any period of freezing whether the carcasses were packaged or not.

Analysis of variance showed that there ware highly significant effect of
treated, packaging and storage periods on total bacterial counts during frozen
storage (Table 4). :

2. Psychrophilic bacterial counis in the breast and leg meat

Psychrophilic bacterial counts in the breast meat decreased slowly at the
first 6 days in both treated and untreated carcasses due to the sudden chilling,
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“This was following by a continuous increase from 9 days to the end of the
eXperiment.  However, psychrophilic bacterial countsin t @ leg meat increased
slightly after storage for 9 days. Afterwards, the increase in psychrophiliic
bacteriawas highly observed (Table 1). According to Barnes (1960), the spoila
ge of poultry meat stored under chilling conditions is cassed mainly by the
growth of few groups of psychrophilic bacteria such as pigmented and non-
pigment strains of pseudomonas. The difference in the psychrophilic bacterial
counts in the breast and leg meat due to treatment, storage periodsand the inte-
raction between them were highly significant (Table 3).

During {rozen storage, the psychrophilic bacterial counts in the breast and
leg meat showed similar trends like that observed in the total bacterial connisin
the breast and leg meat in the packaged and unpackaged groups whether treat-
ed ornot (Table 2). These results are in agreement with Barnes and Shrimpton,
(1958).  They found that, almost 50%, of the additional storage life of the
antibiotics treated carcasses was probably due to the prevention by the anti-
biotics of multiplication of the psychrophilic bacteria on the carcasses during
chilling and freezing. Analysis of variance showed that there were highly
significant effect of treated, packaging and storage periods on psychrophilic
bacterial counts during frozen storage (Table 4).

3. Proteolytic bacterial counst in the breast and |leg meat

The effect of antibiotic on this type of bacteria and its proteolytic role is
shown in Table 1., from which it can be seen that, in the breast and leg meat-
the untreated samples had more proteolytic bacterial counts than the treated
-ones at any period of storage. In the breast meat cither treated or not and
the untreated leg meat, there was a slight decrease in proteolytic bacteria at
-6 days, followed by a clear merease until the end of the experiment at 15 days
of storage. The decrease in proteolytic bacteria during the first days of storage
could be explained on the basis that the antibiotic ysed was effective in inhibi-
ting the microbial growth, Subsequently, the increase in proteolytic bacteria
numbers during prolonged storage could be explained by the subsequent gro-
wth of the surviving microorganisms. Analysis of variance showed that there
were highly significant effect of treated and storage periods on proteolytic bac-
derial counts in the breast and leg meat during chilling conditions (Table 3).

The proteolytic bacteria numbers in the breast and leg meat of the frozen
carcasses decreased gradually by the increase of freezing time until 90 days
of storage, followed by a clear increase until the end of the experiment at 180
«days of storage (Table 2). The treated carcasses had lower numbers of proteo-
Iytic bacteria than the untreated ones at any period of freezing weather the car-

-casses were packaged or not. The unpackaged carcasses being of lower humi-
dity had lower proteolytic bacteria counts than the packaged ones. Packing
preserve humidity which in turn encourage bacterial growth and the premea-
bility of polyethylene bags gave relatively suitable conditions for bacterial
growth since some of proteolytic bacteria are aerobic, and also the permeab-
ility permitted growth at optimal rates until dehydration or mold growth
interfered. This result was also suggested by Holleck ef af. (1958).

By
0 L
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The difference in the
to packaging, treatments,

were highly significant, exc

aging and treated was n

TABLE 1. Effect of chilling on total bacterial co
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proteolytic bacteria in the breast and leg meat due

storage periods and the interactions between them
ept in the leg meat. The interaction between pack-

proteolytic bacterial counts in brea

ot significant (Table 4).

unts, psychrophilic bacterial counts and:
st and leg meat,

Items

Storage periods (Days)

At
slanghter 3 [ 6
T.B.C () (X 109 in breast
meat Tr) . ..., ... 29.50 11.50 9.50
% o (Unir)., . . . . 29.50 23,00 19.00
TEBC, (X 109 in leg meat
(52 I, e | 22,00 1.50’ 9.50
wo s (Umir). . .. . 22.000  12.50 17.00
Psych, B.C. %) (X 107 in ‘
breast meat (Tr). , . .. . 17.00 9.00‘ 8.78
b _., w (Untr) . . 17.600  15.50 15.00
PsychB.C. (X 10% in leg
meat-Cle) ., 0., .. 3.50 8.00 8.75
- w (Unind . o . o . 3,50 5.000 14,00
Prote. B.C.(% (X 10°) in breast
B ALY, fee o & o odir g o 0.725 0. 150 0.130
i » Untr)., ., . 0.725)  0.500
0.150
Prote. B.C. (X 10% in leg meat
(11 RN e - o 035 o.100  0.45
w ow o (Untr) 0.350|  0.400/ 0.135

s | n 15
16.00{ 505.00 8800, 00:
305. 00 3300.00‘ 110800. 00,
13.50 345.00) 7422, 50.
16.00 427.50‘ 106000. 00
9.50 335.00} $000. 08
225.00 mso.m‘ 90000. 00
10.00| 327=0  5375.00-
15.00| 337.50 88700.00.
|

0.170|  0.320 6. 100
0.250]  2.100 8. 500
0.140|  0.290 5. 500
0.2200 1,500 7.000

1. Total bacteria counts in one g of meat.
2. Faychrophilic bacteria counts in one g of meat.
3. Proteolytic bacteria counts in one g of meat.
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TABLE 2. Effect of freezing on total bacterial counts, psychrophilic bacterial counis and proteolytic bacterial counts
in breast and leg meat,

Storage periods (Days)
Ttems At 0
— 30 60 90 120 150 18
T.B.C.(%) (X10%) in breast meat (Pack., Tr.)|  29.50 4.50 3.20 1.15 3.90. 9. 30 18.30
T.B.C. (X 10%) in breast meat (Pack.,

Untr.} 29.50 7.10 6.00 5.20 15.10 131.00 564.80
T.B.C. (X 10*) in breast meat (Unpack.,:

Tr) 29.50 7.60 6.00 4,80 2.86 2.95 1.88
TB.C. (X 10* in breast meat (Unpack.,

Unir.) 29.50 7.90 6.00 5.50 4-13 4.30 5.68
T.B.C. (X 10% in leg meat (Pack., Tr)  22.00 3.00 2.40 Lsiot 2.67 8.00 15.00
TB.C. (X 10)in leg meat (Pack., Untr)  22.00 3.70 3.56 2.70 14,90 102.00 203.30
TRB.C. (X 10% in leg meat {Unpack., Tr.)]  22.00 7.60 5.00 4.00 2.3% 2.29 1.42
T.B.C. (3 10% in leg meat (Unpack.,

Untr.) 22.00 7.75 6.50 5.00 3.78 3.96 4.30
Psych, B.C. (3 (X 10%) in breast meat

(Pack., Tr.) 1.70 2.50 3.30 1.05 4.70 950 15.00
Psych.B.C. (X 10% in breast meat

(Pack., Untr). 1.70 4.50 4.20 4,25 16.20 115.00 512.00
Psych.B.C. (X 10%) in breast meat

(Unpack., Tr.) 1.70 5.30 5.00 5.50 2.11 2.45 1.64
Psych.B.C. (X 10°) in breast meat

(Unpack,, Untr.} i.70 6.00 4.50 4.10 3.9 3.30 4.25
Psych. B.C. (X 10°) in leg meat (Pack., Tr)) 3.50 2.00 2.30 1.40 2.45 6.50 14.00
Psych. B. (X. 10%) in leg meat (Pack.,

Unur.) 3.50 2.80 2.50 1.20 13.75 125.00 200.00
Psych, B.C. (X 10%) in leg meat QuFumnw.,A

Tr.) [ 3.50 5.00 5.00 4.50 2.28 2.23 1.39
Psvch. B.C. (X 10*) in leg meat (Unpack.,

Untr.) 3.50 5.00 5.50 5.50 3.60 3.20 4,00
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TABLE 3. ANOVA for total bacterial counts, psychrophilic bacterial counts and po-
teolytic bacteral counts in breast and leg meat at chilling temperature,
Segments SV d.f M.S. F
T.B.C. in Between treatnmients 1 7.14 3570, 00%*
breast meat Between periods 4 17.14 8570, 00**
Interaction 4 .51 255, 00%*
T.B.C. in leg Between treatments 1 0.25 125+%
meat Between periods 4 16,20 BiO0=*
Interaction 4 -0.002 460+
Psych. B.C. in Between treatments 1 4.16 1386, 67%*
breast meat Between periods 4 15.43 5143,33%%
Interac tion 4 [.67 557, 50%*
Psych, B.C* Between treatments 1 0,07 23.33%
in leg meat Between periods 4 6 4 5480, 00%¢
[ Interas tion 4 1,09 363, 33wk
Frote.B.C in Between treatments 1 1.46 48, 67%*
breast meat Between periods 4 4.13 137, 50%*
Interaction 4 0.16 5.17%*
Prote.B.C, in Between treatments i 1.09 181, 67%*
leg meat Between periods 4 3.82 636, 67+%
Interaction 4 0.18 30,42%=

# Highly significant (P<0.01)
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TABLE 4, ANOVA for total bacterial counts, psyehrophilic. hacterial comunts and
proteolytic bacierial counts in breast and leg most st freering temperature,

Segments 8.V, A i MLS. | E
T.B.C.(*y in breast | Between packagings (P) 1 3.31 33100%#*
meat Between treatments (T) 1 4,63 AG300 %%
Between periods (Pe) 5 1.05 10500*#
Interaction P x T 1 2.09 20000
Px Pe 5 2.09 20900% =
T x Pe 5 0.47 4700%%"
PxTxpe 5 0.24 ; 2400%*
| :
T.B.C. in leg Between packagings (P) 1 2.00 153.85%%
i Between treatments (T) 1 3.00 276.92%* .
Between periods  (pe) 5 0.77 50, 236
Interaction P x T 1 0.89 68.46%*
P x Pe 5 1.90 146, 15%%
T x Pe 5 0.12 9.23%%
PxTxPe 5 0.38 29, 23%%
Psych. B.C.(%H Retween packagings {P) 1 1,98 199, 00**
in breast meat
Between treatments (T) 1 3,78 186.50%*
Between periods (Pe) 5 | B b 57.80%%
Interaction P x T 1 186 93.00%*
Px Pe 5 2.l41 120, 50%*
TxPe | 5 0. 44 21.80%
PxTxPe 5 0.16 7.90%%
. i
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TABLE 4. (Cont).

Segments S.V. d.f. MLS. F

Psych B.C. in leg |Between packagings () 1 1.92 64, 003
meal Between treatments (T) 1 3.97 125.67+*
Between periods (Pe) 5 0.98 32.60%*
Interaction P x T 1 0.58 19, 33%%

P x Pe 5 0.75 91.674%
T x Pe 5 0.70 23, 33%»

PxTxPe b 0.10 3,334

Prote. B. C.(%) in Between packagings (P) 1 0. 83 138.33%*
L |Between treatments (T) 1 0.33 55.00%*
Between periods (Pe) 5 0.70 116. 67%*
Interaction P x T 1 0.05 8. 334
P x Pe 5 0.04 6.67%%
T x Pe 5 0.02 4,004

PxTx Pe 5 0.00 0.00

Prote. B. C. in leg |Between packagings (P) 1 0.63 157, 50%%

meat Between treatments (T) 1 0.23 57.50 =
Between periods (Pe) 5 0.62 156 .00+

Interaction P x T . 1 0.00 0, 00

PxPe 5 0,04 10, QO+

T x Pe 5 0.03 7.50%+

pxTxpe 3 0.03 7.50%*

{1) Total bacterial counts,

(2} Psychrophilic bacterial counts,
(3) Proteolytic bacterial counts.
* Highly significant (p < 0.01).
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