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EFFECT OF CHILLING ON THE STORAG LIFE OF MEAT
(WITH ONE TABLE)
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SUMMARY

Samples of edible lean meat (semi membraneous muscles) of adult buffaloe,cattle,sheep
and camel carcasses, were held in chilling chamber adjusted at 0°C and at a R.H. 88-
90%.

Storage-1ife of chilled meat was determined through application of organoleptic, che-
mical and bacteriological examination.

Chilled meat retalned its freshness for a relatively long duration. Camel meat showed
the shortest duration (17 days), those of buffaloes and sheep for longest period (34
days), while that of cattle for 28 days.

Meat showing incipient decomposition had a pH value 6.4-6.6, astotal vglatile nitro-
gen 16.6-16.8 mg/100 gm meat and a total viable count of 91x10° - 98x10’ / gm meat.

Higher T.V.C. could be obtained at 25°C than at 5°C er.358C iscubating temerature, .« .

Determination of T.V.N. as well as T.V.C. at 25°C proved efficiency in detecting in-
cipient decomposition of meat.

INTRODUCTION

The importance of meat in human nutrition has bsen emphasized by different authors, and nearly always the
diet constitutes partly meat or meat product.

Contamination of meat with spoilage microorganisms under prevailing conditions is almost unavoidable. Such
meat, sooner or later; will get spoiled depending on animal species, rate of contamination, and environmental
conditions.

To prolong the storage life of meat, chill storage, effectively slow down the enzymatic and microbial
changes in the meat and thus it retains its freshness for a relatively longer period.

The storage life of chilled meat, of fooed animals commonly used in our conuntry, has not yet been tackled.
Therefore, this work was planned to fulfill this gap, and to evaluate the different methods used for detection
of incipient spoilage of chilled meat.

MATERIAL AND METHOD

Sampling, and Treatment of Meat Samples:

On arrival of carcases to butchers shops, about 2} kg of lean meat (semimembraneous muscles) were bought
frum adult buffaloe, cattle,sheep and camel carcases and transferred to the laboratory with a minimum of delay.
These meat samples were examined macroscopically before being held in a chilling chamber adjusted at 0°C at a
R.H. 88 - 90%.

The storage life of chilled meat was dtermined through the application of the following tests at timeé 0
‘and at prescribed intervals up to the end point of keeping quality:-

I- Physical Examination:
It included detection of characteristic changes in colour, texture and odour (boiling test). The inside
temperature of meat was also determined.

II- Chemical Examination:

a) The pH value was estimated using Beckman pH meter.
b) The total velatile nitrogen was determined using macrodistillation method (PEARSOM, 1976).

* Faculty of Vet. Med. Zagazig Univ. A.R.E. Head, Prof. Dr. A. Nasr.
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I11- Bacteriological Examination:
Determination of total colony ccunt (plate count).
The technique adepted is that recommended by Micro-arganismss in food (1978)., Inocoulated plates were
incubated at three different temperatures (5, 5 and 35°C).

RESULTS

Results obtained were recorded in the Table (1).

DISCUSSION

It is well known that meat of adult animals varies inits characteristic-féature depending on animalspecies,
breed, plane of nutriticn and management, age and sex, Examination of collected meat samples showed the folle-
wing characteristics: Buffaloe meat showed a red cclour with slightly dark tinge. The surface-appeared shiny
while the transverse fibres were coarse and connected together with a looss connective tissue. The texture was
fine and somewhat smooth. Some fat was present.

Sheep meat (mutton) showed a reddish colour with a loese binding qualities. The texture was slightly fimm.
Transverese fibres were fine and smooth. Much fat was present lnbetween the muscles fibres.

Camel meat has a slightly dark red colour. The transverse fibres were finer while longitudenally covered
with a coarse and firm yellowish-white layers.

The results of organoleptic examination reported herein, reveal that the colour of meat samples remained
normal for 7 days chilling, after which it became distinctly darker in colour. The texture was .eomparatively
firm. The odour smelled specific and acceptable in all samples unitl decomposition started, where a soft tex-
ture, sliminess and foetid odour could be detected (end point of keeping quality).

The storage life of chilled meat, under prevailing conditions, was variable. Camel meat showed the shor-
test storage pericd (17 days), while these of buffaloes and sheep (mutton) remained acceptable for the longest
period (34 days). Chilling storage limit for beef was 28 days. The short storage life of camel's meat is expec-
ted as the connective tissue found favours the penetration and growth of existing microorganisms.

Nearly similar findings were reported by KAMEL and IBRAHIM (1967), WILLIAMS (1968), CIOBANJ ET AL..(1976)
and FRASIER (1978).

Results of Chemical Examination:
pH value:
The pH values in all samples of meat up to the six dav storage remained nearly constant and ranged between

5.5 and 6.1, then slowly increased to reach pH 6.4 to 6.4 in meat showing inciplent decomposition as judged by
the organcleptic tests,

Jotal Volatile Nitrogen:- (T.V.N.)

The T.V.N. in examined samples varied from 7 to 11.2 mg/100 gm meat before chilling. Then it gradually in-
creased to reach 16.6 or 16.8 mg/100 gm. chilled meat at the end point of keeping gquality.

This finding substantiates what has been reported by PEARSON (1976).

Results of Bacteriological Examination:

The total colony count at time O ranged between 25x10° and 37x10%/gm meat. This count 7runa1ned nearly
constant up to the 7th days storage, after which the count gradually increased to reach 91 x 10'at 25°€ incuba-
ting tmeperature in decomposed meat, judged by physical and chemical examinations. Higer counts could be
obtained at 25°C then at 5°C or 35°C incubation. Therefore, it is preferable to incubated chilled meat on
bacteriological examination at 25°C. Generally speaking bacterielogical standards for raw foods after no
essurance that such foods are safe for consumption. Yet the enumeration of microbial population indicates
whether or not excessive bacterial grewth has taken place 1in food as a result of contamination, improper
storage, or both.
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In conclusicn, from the results obtained, one may safely conclude that chilled meat held in cold sterage
and at an appropriate humidity retains its freshness fer a relatively long duration through hindering the rate
of growth of deteriorating microorganisms (Psychrotrophic saprophytes).

Moreover, determination of total velatile nitrogen for detection of inciplent decompesition of meat proved
its efficlency. Presence of 16.6 mg/l00 gm meat is indlcative of starting decompositien.
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fable : Indicating the results comcerning the storage life and laboratery ieste

- Temperature  Organoleptic examination e pors M:ﬂ‘m Total colony oount/g muscle
of Date Inside : )
mest chi%gning of  Colour Texture Odour  pi °' Tigax‘/w 25°C  0=59C  35°C
meat 2
I 41 0°C 19 Bright Pirm  Specific 6.7 8.4 3100 34x0° 4207
u péd odouy b0 11,2 25:103 1J.x.1t)J 17:10’
111 6.0 7.0 it e1x10° 27104
Iv 6.1 7.0 17210 Mx10° a4
2 6 o€ 2 Brignt Pimm Specific 5.5  1l.2 215107  40x10’  3xm0?
I red odour 60 - 11:8 19x10° 00 exo?
III 6.1 8.4 200x10°  £3x10° 106x10°
v 6.0 8.4 136x10° 85x10° 25m
I ) o°¢ 0 Bright Firm Spacific 5.6  12.6 61210 s56x10% 24x10%
I red odour 6.1 12.6 3xiot 10100 emo’
II1 6.0 9.6 134z10* 5910 9sm10°
Iv 6.0 8.4 24x10*  18xm0t  3mot
1 B 0oC 0 ferk  Firs Specific 8.8 9.6 35210° 20m05 127105
Iz red odour 6.1 12.6 17x10°  10:10° 62107
111 6.2 9.6 11210°  6x10°  4x10°
v 6.0 12.6 37x10°  18x10°  11x10°
=t ——
1 14 o°¢C 0 Dark  Fimm Speeifie 5,8  12.6 443100 36x10°  10m00
I red odousr 82 186 32x10°  20x10°  14x10°
III 6.0 7.6 15210°  11x10°  €x10°
v 6.0 8.4 39x10°  23x10°  18310°
I 17 0°C 0 Dark  Fimm Specific 6.0  11.2 35510°  32x1C°  30x10°
II red odour 6.1  12.6 10210 4x10°  70x10°
III 6.1 12.6 44x10*  22x10% 153m10°
v s 118 15x10° 22x10°% 25x10%
IV 21 o°¢ 0 Dark  Soft  Paetad  B.5  16.6 20107 15z107 65210°
Hed odour
(slimy)
I 25 0°¢ P Dark  Firm Specific 5.3  11.2 552107 33x10° 255107
I red odour 6.3  12.6 2sx10*  2em10t  45x10°
111 " M. ¥ < 80x10° 22x10% 190m10°
I 28 0°C 0 Dark  Firs Specific 5,9  11.2 66x10° 36x10° 95x10°
II red odour 6.3 12.6 sox10*  32x10°  43xm10°
1 6.2 12.6 66x106  17m0° 11m10%
I 1/2 0°¢C 0 Dark  Fim Specific 5.5  12.6 7ex10°  41x10* ¢ 55x10°
II 2ed Soft Pasted 6.4  16.8 11x10°  35x107  28x10°
III Pirm' **. Speeific 6.3  12.6 76x10°  58x10° 20em10°
I 4 osC 0 Dark Fimm Specific 6.2  12.6 40x10'  12x10°  40x10t
III red odour 6.3 12.6 16x107  92x10% 452107
I 7 o°C 0 Dack  Soft  Peated 6.5  16.8 74x10’  32z10’ samot
I red odour 6.5  16.8 98x107  4sx107 72107
s Buffalo ; Cattle III : Sheep IV : Camel
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