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SUMMARY

The microbial contamination of carcasses has been
reported to have significant effect on the shelf life of
meat . Refrigeration—-storage (at 0°c) of meat to prolong
its shelf-life recommended by many authors. The
flavomycin is antibiotic used as veterinary drug and as
feed additive to promote the growth of cattle and
puffalo. The aim of this work is to study the effect of
flavomycin on the durability of chilled beef and
puffalo’s meat. Sixteen calves, 8 each of Friesian and

buffalo, four animals of each fed on 20 mg/day
flavomycin (growth promotor) and other four are
untreated (control), sample of each carcass were kept

at 0°c#1 and examined every 2 hr 5, 10, 15 and 20 day
for bacteriological gquality (Aerobic plate Ciy
Enterobacteroceae C., Coliforms C., Pyshrotrophie C. and
Staphylococcus aureus C. BAnalysis of  muscle, liver,
kidney and intestine for detection the presence of
flavomycin residues.

The obtained results proved that the flavomycin has an
effect on'the initial bacterial count and the bacterial
count during the periods of cold storage. The absence of
flavomycin in the tissue was also observed this may
attributed to the fact that flavomycin is poorly
observed from the digestive tract. Therefore, it could
be concluded that the flavomycin can be safely used as
growth promotor.

Keywords: Growth promotor, shelf-life, Friesian,
Buffalo, bkacterial count, storage
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INTRODUCTION

Meat as sensitive raw material requires special care
during production and storage in order to remain its
natural properties and nutritive value.

The main microbial problems involved in meat
production and storage are represented in the consumer
protection from foodborne diseases as well as its

spoilage.
Muscular tigsues of healthy animals at slaughter are
virtually free from microorganisms and that

contamination is connected only with human handling
(Zender et al., 1958; Ingram 1964; Hasegawa et al.,
1970; 1Ingram and Dainty (1971) and @Gilland Netwon
(1977).

It has been established that the potential sourceés of
microbial contamination come from hide, hair, hoofs,
seil, contents of the gastro-intestinal tract, water
used for washing the carcasses, air borne contamination,
cloths, knives and finally the personnel (Ayres, 1955;
Frazier and Westhoff, 1978 and Thomton, 1977). Because
of these varied sources of contamination, the gquality
and quantity of microorganisms which are likely
contaminate carcasses will also be varied.

The microbial contamination of carcasses has been
reported to have a significant effect on the shelf life
of meat. Moreover, the initial contamination can be
directly correlated with the keeping gquality of beef
meat, Greer and Jeremiah (1980). In connection with
this, many investigators have stressed the importance of
the rapidly decreasing temperature of meat without
freezing as a precise method to inhibit or even stop the
gsubsequent multiplication of initial contaminants,
particularly, the mesophilic ones (Ayres, 1955  and
Elliott and Michener, (1965). Hence, refrigeration-
storage of raw meat to prolong its shelf and acceptable
life is now a universally accepted principle in the
field of meat storage.

In practice, refrigeration storage of meat carcasses
has not stopped the process of psychrotrophic or
psychrotrophilic microbial growth which has most often
been the cause of surface discoloration, glime
formation, undesirable odors, rancidity of fat or even
spoilage of refrigerated meat (Ayres, 1960; Elliott and
Michener, 1965; Ingram and Dointy, 1971; Elmosalami and
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Wassef, 1973; Bala et al., 1977; and Gill and Newton,
1977}

During storage of meat, total number of bacteria may
be increased specially psychrotrophic strains. Ayres
(1955) stated that chilling of meat inhibits the growth
of microorganisms other than psychrophiles.

The keeping quality of meat is not affected only by
the initial count of the bacteria, but also by the
temperature and relative humidity of the storage room.
Storage of edible meat in chilling chambers adjusted at
0°C and relative humidity 88-90% recommended by Roushdy
et al. (1982) as meat retain ites freshness for a
relatively long duration.

Hapke and Grahwit (1987) stated that the application
of veterinary drugs is a necessity for prophylactic and
therapeutic reasons both in individual animal and in
large scale farming. By this the health of the animals
is maintained and good performance is ensured. Thus, in
- many cases the prophylactic application of drug until
short time before is unavoidable.

The aim of the present study is to clarify the effect
of flavomycin antibiotic as a growth promotor on the
durability of chilled beef and buffalo’s meat.

The flavomycin is an antibiotic related to the
flavophospholipol group, and is used as feed additive.
Thus, corresponding to its primary purpose, has an
absorption ratio of only 0.25% from the digestive tract.
It does not create residue levels in the animal‘s tissue
(Mirna, 1971). '

MATERIALS AND METHODS

Sixteen calves, 8 each of Friesian and buffalo. Four
animals of each species fed on 20 mg/day flavomycin
(growth promotor) during fattening period untill three
days before slaughter (450 Kg) and the other 4 are
untreated (control). From each carcass the fore shank
and hind shank are collected and placed in plastic bags
in a refrigerated container for transport to the
laboratory with a minimum of delay.

The muscle samples were kept on refrigerator at 0%e £1
and examined every 2 K, 5, 10, 185 and 20 days for
bactericlogical quality as follows:
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1. Aerobic plate count (APC):

Samples were prepared and examined according to the
technique recommended by ICMSF (1978), where the drop
method was used and the plates were incubated at 30°C
for 48 hr.

2. Psychrotrophic count:

The technique adopt simulates what has been stated on
APC. Standard plate count agar was used according to
A.P.H.A. (1976) and incubated at 7°C for 10 days.

3. Enterobacteriaceae count:

The same technigue of the drop plate method was
applied using violet red bile glucose agar (ICMSF,
1978), with incubation temp. 37°C for 24 h.

4. Staphylococcus aureus count:
(ICMSF, 1978), using Baird parcker medium.

S. Enumeration of coliform (MPN):
The three tube method recommended by ICMSF, (1974) and
IS0, (1975) was applied. )
In addition samples of liver, kidneys and intestine
were collected for detection of flavomycin residue.
Detection of flavomycin residues in different tissues.
The technique adopted was that recommended by Levetzow
and Weise (1979) using Bacillus subtilise strain.
Statistical analysis were adopted according to
Snedecor and Cochran (1968).

RESULTS AND DISCUSSION

The results in Table (1) showed the associative growth
pattern of the initial bacterial population in beef meat
(control) during cold storage. n

The highest mean APC (Aerobic plate count) 3.7 x 10
+1.4 x 10 was obtained after 20 days at 0°c while the
lowest mean APC was 3.0 x 10 # 1.3 x 10 after 2 hours.
These findings fall close to the observation reported by
Abd Al-Menom (1986).

Dealing with coliforms most probable number (MPN), it
showed a gradual increase up to 31.5 after 20 days in
beef untreated with flavomycin, 12.1 in beef treated
with flavomycin, 19.6 in buffalces untreated and 12.1 in
buffaloes treated (Table 2), these findings agree with
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that reported by Shultwz and Olson {1960) and Abd Al-
Monem (1986).

From the results reported in Tables (1 and 2) it is
evident that the mean peychrotrophic count showed a
gradual increase in the cold store., Beef untreated with
flavomygin, the lowest count was obtained after 2 hours
(1.5x10") while the highest one after 20 days (4.2 x 10')
but in treated beef the lowest and highazt
psychrotrophic count were O/gm and 1.1 x 107,
respectively. Buffaloes untreated with flavomycin showed
the lowest psychrotrophic count ‘O/gm after 2 h.p.m.
while the higher one after 20 days was 4.3 x 10 .

Psychrotrophic count in the samples from treated beef
with flavomycin were O/gm and 1.1 x 10° after 2 h.p.m.
and 20 days at 0°C. While the count in treated
buffaloe’s meat samples were 0 and 2.4 x 10°. This
finding is expected as psychrotrophic organisms found in
favourable conditions to survive and multiply, besides
removal of competitors that can’t withstand such holding
temperature. The obtained results were agreed with that
reported by Ayres et al. (1950) and Abd Al-Monem (1986).

Hamdy et al. (1986) studied the effect of chilling on
staph aureus and reported that there was an initial
decrease followed by gradual increase of count. The
authors attributed this phenomena to the cold shock,
then to the adaptation of the microorganism to low
temperature.

The analysis of muscle, liver, kidney and intestine
for the presence of flavomycin residues were revealed no
any of such antibiotic in them. This may attributed to
the fact that flavomycin is poorly absorbed from the
digestive tract (Mima, 1971).

Many’ public health problems may arise from antibiotic
resistant strains (Garrod, 1964), allergic reaction and
toxicity (Corry et al., 1983).

It could be concluded that the flavomycin can be
safely used as a growth promoter. In addition, it was
proved that the flavomycin had an effect not only on the
initial bacterial counts but also on the bacterial
counts during the periods of cold storage.

REFERENCES

Abd Al-Monem, K.M., 1986. Microbial association in cool
stored beef. M. Sc. (Meat hygien), Fac. of Vet.



146 El-Kholy

Med., Cairo Univ.

A.P.H.A., 1976. American public Health Association,
Subcommittee in Methods for the Microbioclogical
Examination of Foods. 2nd ed. New York, American
Public Health Association Inc.

Ayres, J.C, 1955. Microbiological implication in the
glaughtering and dressing of meat animals. In
Mark, E.M. ed. Advances in Food Research. 6, 109.

Ayres, J.C, 1960. The relationship of organisms of the
genus Pseudomonas to the spoilage of meat, poultry
and eggs. J. Rppl. Bacteriol. 23, 471.

Ayres, J.C, W. Sogiloy and G.F. sterwart, 1950. P.M.
changes in stored meats M.O. associated with
development of slime on eviscerated cut poultry.
Food Technology, 4. 199-205.

Bala, K., R.T. Marshall, W.C. stringer and H.D. Naumann,
1977. Effect of Pseudomonas fragi on the color of
beef. J. Food Sci., 42, 1176

corry, J.E.L., M.R. Sharma and M.L. Bates, 1983.
Detection of antibiotic residues in milk and
animal tissues. Technical Series, Ssociety for
Applied Bacteriology, 18, 349.

Elliott, R.P. and H.D. Michener, 1965. Factors affecting
the growth of psychrophilic microorganisms in
foods. A. Review, U.S. Dept. Agric. Tech. Bull,
No. 1320, Agr. Res. Serv.

El-Mosgalami, E. and N. Wassef, 1971. Pathogenic
microorganisms as surface contaminants of meat.
vet. Sci., 8, 71.

El-Mossalami, E. and N. wassef, 1973. The effect of koth
type and number of existing organisms on the
keeping guality of meat prepared and handed under
prevailing conditions in Cairo. Egypt. Vet. Med.
J. Fac. of Vet. Med. Ccairc Univ., 22, 129.

Frazier, W.C. and D.G. Westhoff, 1978. Contamination,
preservation and spoilage of meats and meat
products. 1In Food Microbiology. 3xd ed. USA,
McGraw-Hill, Inc.

Garrod, L.P., 1964. Sources and hazards to man of
antibiotic in foods. Proc. R. Soc. Med., 57, 1087.

Gill, ¢.0. and K.G. Newton, 1977. The development of
Aerobic spoilage flora on meat stored at shelf
temperatures. J. of Applied Bacteriol., 36, 356.

Greer, G.G. and L.E. Jeremiah, 1980. Influence of retail
display temperature on psychrotrophic pacterial



Evvptian  J. Anim. Prod. (1995). 147

growth and beef case. J. Food Prot., 43, 542.

Hamdy, M., M. Nouman and M. Halem, 1986. Influence of
cold storage on staphylococcus aureus. J. Egypt.
Vet. Med., Ass. 46, 1, 13=21.

Hapke, H.J. and G. Grahwi, 1987. Residues of veterinary
drugs, Feed additives and environmental chemicals.
World Animal Science B6, Chapter 7, p. 219-244.

Hasegawa, T.M., A.M. Pearscn, J.F. Price, J.H. Rampton
and R.V. Lochowich, 1970. Effect or microbial
{growth upon sarcoplasmic and urea-soluble
proteins from muscle. Food Sci., 35, 720.

ICMSF ,1974. Microorganisms in foods. 2 Sampling for
Microbiological analysis, principles and specific
applications. Univ. of Toronto Press, Toronto,
Canada.

ICMSF ,1978. Microorganisms in foods. No. 1. Their
significance and methods of enumeration, 2nd ed,
Univ. Toronto Press, Toronto, Canada.

Ingram, M., 1964. Feeding meat animals before slaughter.
Vet. Rec., 76, 1305.

Ingram, M. and R.H. Dainty, 1971. Change, caused by
micrebes in spoilage of meat. J. Appl. Bacteriol.,
34, 21.

IS0, 1975. Meat and meat products. Detection and
enumeration of presumptive coliform bacteria and
presumptive i Do coli (References method} .
International Standard ISO/DIS, 3811.

Levetzow, J.H. and K.0. Weise, 1979, Methods Zum
Nachweis von Ruckatanden and baketeriell wirksmar
substanzen 1in frischem Fleish Institute Vet,
Medicine (Meat Hygiene), Berlin, Berlin, (Self
communication).

Mima, A., 1971. Zusatzstoffe Hiliosstoffe und Ruckstande
in fleisch and fleischwarn. Wien. Tieratztl.
Mschr. 58, 36%-402.

Roushdy, S.A., M.F. Sedik and M. Zeidan, 1982. Effect of
chilling on the storage life of meat. Assiut Vet.
Med. J. 10, 19.

Snedecor, G.W. and W.G. Cochran, 1986. Statistical
Methods, 5th ed. The Iowa State Univ. Press, Iowa,
USA.

Shuitwz, W.D. and J.C. Jr. 0Olson, 1960. Studies on
psychrophilic bacteria. I. Distribution in stored
commercial dairy products. J. Dairy Sci., 43, 346-
350,



148 El-Kholy

Thornton, H., 1974. "Test Book of Meat Inspection". 3rd
ed. Baulliere, Tindall and Cassell, London.
Zender, R., C. Lataste-Dorolle, R.A. Collet, P. Rowinski
and R.F. Mouton, 1958. BAseptic autotysis of
muscle: Biochemical and microscopic modification
occurring in rabbit and lamb muscle during aseptic

and an aerobic storage. Food Res., 23, 305.



Egyptian  J. Anim. Prod. (1995). 149

4l Bial) faa g pgalll Aaadlay LiBle y galll clhdia
JPRESEVRt VR
- paa o3 jadl 3 5l Aaala ‘ic.l_,_;ﬂ als ¢ 3 gaal! Ct’n‘ﬂ' ‘a.ui

Aaala— ac) 30 A€ — 5 gall Y ol (o Al jall sda Dy al
Ol e g Al = Jae pulie A pladiuly @lldy — 5 aldl
e g3 JS G Jsne A )l 3305 4 g pmandl e paladl e Al
oY A iy — (il e BiaS) Laa gy e 536 1 palla Y
o (UL Alabae 93 Caeaddal

6 osdaall tAl g Y L% Hhimda )y Lle Aapd J S e Sluall culais
LaS = aga Yo ado id e 00 Al ¥ S Gliall oda by ySuall
La gl e ISl elaally ASHy 2y 3laall o JS JalaS 550l
v Onpaga i BT e

ANaly ABe 5 Gpreare A 0 Al j3 g4 Al Al oda e Liagdl OIS
Sl Jyaall pgal (S Akl 3l Gl p0 Gaad palll Jada 534
b blad gl aal cuadl Sy e salally

s S daally 4 BEH 3T sl e (g pina 58 Gyl IS -
YN0 X N Y Ve (oiela) 558 Jyf on Aaadll gy il e
Ay (P OO £ VXYLV ) Bl G agn Yeoam Sl olS,
(Aerobic plate count) 4l 4l 4 sl

Ol Ae sans b aaall S cOlIfOrm ) o5l de panal Ly Ul
e Albaall jie DU all L8 g gl Gl b aie (VYY) Ui dlalaal
Ao el VAT Z0lSE G palall o sall Apailly = olaY) iy pgy Yo
e (V1)) bl e gagall Spuuilly & \ia

3 Ao )0 B culS psychrotrophic de pasal Al Ly -
Ol il ity y 0l e pga Yo ay Ofiele e 3l o 5330
v selally

33 4ad o S (mlisil Gaa staph aureus de gasad dsaily -
2l 8 Aaay 3

O s DLt Cafi elaed) 5 4S5 Sy SBlanll Glie Jalady —Y
oLl 803 pa g e L (atiey a5 €5 Las i) aen
v dgangl

saill hlia€ e S pladinl S adl Aulall caa f agle Ly
ol Jle LB 55 o a3 o ULAYY + Al 5 geay
Pl Jadad ) g e WG S el e Laad o0 | Sl



