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Abstract

This experiment was carried out to explain the variation between
the use of either fresh or frozen meat cuts in maunfacturing minced
meat; this besides the role of mincer and the hygienic condition of han-
dier's as well as the temperature under which the raw material and prod-
uct was handled.

The achieved results indicated that the minced meat manufac-
tured from fresh meat has low microbial load as compared with that pro-
duced from frozen one. However, mincing at butchers shops may expose
the meat to many sources of contamination than that minced at home
(Self made mincing). The handling of raw meat either fresh or frozen in
butchers shops exposed the produced minced meat to high numbers of
either spoilage or food poisoning microorganisms. The sources of con-
tamination of produced minced meat were discussed.

INTRODUCTION

The minced meat as a food article is widespread in different pictures, and
reaches to consumers from different sources as well as in meat products. Use of
beef carcasses in mincing before freezing could have several advantages as well as
more safe to consumers. Consequently, different standard specifications and regula-
tions have been imposed in advanced countries to control the production and handling
of minced meat (Carl 1975, Elliott and Michener1961, Foster et al. 1977, ICMSF
1978, Pivnick et al. 1976 and Roberts et al. 1980) . The degree of initial contami-
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nation differs practically in every case and is naturally most pronounced if the han-
dling and preservation of the meat is not hygienic. The microbiological quality of
market minced pastes was discussed (Darwish et al. 1986, Duttschaever et al. 1973
and 1977, Elmossalami and Roushdy 1973, Goepfert 1976, ICMSF 1978, Roberts et
al. 1990 and Roushdy et al. 1979) . In this concern , Enswiler and Kotula (1979)
stated that bacterial counts in ground beef from hot - boned beef were either signifi-
cantly lower or not significantly different from bacterial counts in ground beef from
cold- boned carcasses . The behaviour of food - borne pathogens in experimentally
inoculated groun‘d beef packed in a cold room at 2°C were studied (Goepfert and Kim
1975).

The present study was undertaken to evaluate the microbiol load of minced
meat produced from fresh and frozen meat in butchers shops and home.

MATERIALS AND METHODS

Sampling:

Ten raw red meat sarﬁples ( each sample 1000 grams ) were collected from
freshly slaughtered cattle from different butchers shops at Giza City. Each sample
was divided into two equal parts where the first part was frozen at -5°C for 10
days, while the second was divided into two equal parts as soon as possible . The fi-
rst part was minced in a butcher's shop, and the other was self minced at home. The
frozen part was divided into two parts and minced as previously mentioned in fresh
one.

Preparation of samples:

Ten grams of each sample were homogenized in 90ml of 0.1% peptone water
using an electricl blender under sterile conditions. Ten -fold serial dilutions upto 10
6 were prepared from the original dilution ( ICMSF1978) .

Bacteriological examination:

1. Aerobic plate count (APC) : The drop plate method recommended by ICMSF (1978)
was used. Inoculated plates were incubated for 3 days at 25°C for enumeration of
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mesophilic count and for 10 days at 0°C for enumeration of psychrophilic count .

2. Enterobacteriaceae count : The technique recommended by ICMSF ( 1978) was ap-
plied by using Violet REd Bile Glucose Agar ( VRBG agar) . Inoculated plates were
incubated at 37°C for 24h. Representative colonies were isolated and tested for
Gram reaction. The isolates were identified biochemically according to the tech-
nique recommended by Finegold and Martin ( 1982).

3. Staphyloocci count : Plates of Baird Parker's Agar were inonculated and incubat-
ed at 37°C for 24h. Suspected colonies were subjected to Gram reaction. Isolates
were typed according to the technique recommended by ICMSF (1978).

4. Isolation of Salmonellae : The procedure included using buffered peptone water
pre - enrichmet (24h at 37°C), selective enrichment in modified Rappaport vas-
salidis broth (24h at 37°C) followed by streaking on xylose - lactose-
desoxycholate agar (24h at 37°C). Suspected colony was identified biochemically
and serologically according to Finegold and Martin ( 1982) and Kauffmann (1974).

5. Isolation of Yersinia enterocolitica : Ten grams of mince were added to 90ml Rap-
paport Vassalaidis broth , and then incubated at 25°C for 48 h. A loopful of en-
riched borth was streaked on surface of Yersinia selective base with supplement,
and then incubated at 22°C for 24h. Suspected colonies were identified biochemi-
cally by the method of Bercovier and Mollaret ( 1984).

RESULTS AND DISCUSSION

From the results achieved in Table 1, it can be concluded that the average
aerobic plate counts per gram at 25°C and 0°C in self made minced fresh meat at
home were 8x10% and 6x102 organisms, respectively, while such counts were in-
creased to 106 and 103 organisms per gram if the meat was minced at butcher's
shop . After freezing of fresh meat, such counts were increased in produced minced
meat, reaching 6x10% at 25°C and 8x103 at 0°C in self made mincing, while,
reaching its maximum 5x108 at 25°C and 2x10%4 at 0°C organisms per gram in
mincing at butcher's shop. The aerobic plate counts of examined samples, either
fresh or frozen did not exceed the standard for APC set by Carl (1975) , Pivnick et
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al. (1976). and International Commission on Microbiological Specification for Foods
(1986). Higher figures of Psychrotrophic count were reported by Duttschaever et
al. ( 1973) and Goepfert and Kim ( 1975).

The average counts of Enterobacteriaceae were 103 and 2x10%4 organsims per
gram minced meat either self made minced or minced at butcher's shop, while such
counts were increased in frozen meat to 4x10% and 8x10% organisms per gram, re-
spectively. High figures of Enterobac teriaceae count were obtained than those re-
corded by Mercuri and Cox (1979) and Roberts et al. ( 1980).

Staphylococci counts of fresh raw meat minced either at home or in butcher's
shop were 4x102 and 103 organisms per gram, while in frozen samples they were
103 and 8x103 organisms per gram, respectively. Such counts were higher than
those reported by Surkiewicz et al . (1975) and Pivnick et al. ( 1976) , while high
figures were recorded by Sorkari and Anozie (1990)

From Table 2, none of examined self made minced meat freshly prepared ex-
ceeded 106 organisms/ gram, while in butcher's shop mincing, the frequency
reached 20% . After freezing, 50% and 80% of samples minced either at home or in
butcher's shop exceeded 108 organisms per gram respectively.

Table 2. Frequency distribution of examined samples according to their APC/gram.

Fresh minced meat Frozen minced meat
Self minced Butcher's Self minced Butcher's
meat shops meat shops

No. % No. % No. % No. %
> 102 10 | 100
>103 6 60 10 100
> 104 4 40 9 90 10 100
> 103 1 10 5 50 7 70 10 | 100
> 108 3 30 5 50 8 80
> 107 2 20 4 40
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The minced meat is usually exposed for sale in bulk in butcher's shops or in a
small amount minced at home as well as exposed for sale ready packed ( frozen) .
The condition of meat either fresh or frozen used in mincing is partly reflecting the
bacteriological status of minced meat produced. The problem may arise if the meat
was minced under unhygienic conditions and stored under unadequate temperature or
cooked in insufficient temperature before consumption.

Generally, it seems that deep tissue from animals slaughtered under normal
hygienic conditions is usually sterile ( Gills 1979) . Thereby, the bacterial load in
meat generally results from growth of bacteria on the surface of meat only. Howev-
er, during mincing, bacterial contamination present on the surface of met is distrib-
uted throughout the entire product, and an ideal condition for their multiplication
may be created.

Therefore, the bacterial flora present in ground meat is dependent upon the
microbial quality of meat used for mincing and on sanitary conditions during prepar-
ation. This agrees with the view reported by Rogers and Mc. Cleskey (1957), Dutts-
chaever et al . (1972) and Ghoshal ( 1992) .

High bacterial counts of meat minced in butchers shops as compared to self
made minced meat at home may be attributed to excessive unhygienic handling of
meat before and after mincing. In this respect, Guthrie ( 1988) stated that skin of
humans is an excellent site for the growth of bacteria. As well, secretions on the
skin nd body provide the necessary nutrients and temperature for growth of bacte-
ria. Moreover, utensils and equipment used in mincing at butchers shops, as well as
the used mincer machine may increase the additional bacteria.

The bacterial counts in minced meat produced from fresh meat were lower
than those produced from frozen meat. This may be attributed to the effect of tem-
perature during which frozen meat was handled and transported to butcher's shops
for mincing. In addition, the extraction of meat juice is a good medium for bacterial
multiplication. It could be concluded that minced meat prepared from fresh meat has
low bacterial count and good keeping quality as compared with minced meat produced
from frozen meat. Also, mincing in butchers shops increases the bacterial content of
prepared minced meat.
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Table 3 indicates the isolated microorganisms from minced meat prepared
from either fresh or frozen at home as follows: Escherichia coli , Citrobacter freun-
dii, Klebsiella pneumoniae and Proteus vulgaris . In butcher mincing of fresh meat
the samples were contaminated with Yersinia enterocolitica and Staphylococcus au-
reus. During mincing of frozen meat at butcher's shop, it was noticed that the iso-
lated microorganisms recorded the highest frequency in examined samples in addi-
tion to isolation of Proteus mirabilis .

The presence of Staphylococci aureus in minced meat prepared at butcher's
shop may be attributed to the excessive hand contact with meat which occurs in tra-
ditional markets in butcher's shops, as well as during mincing. Such view has been
reported by Sorkari and Anozie ( 1990).

Increasing in frequency of Escherichia coli during butcher's mincing may be
attributed to the survival of the organism on finger-tips for various periods of time.
In this respect, Pether and Gilbert ( 1971) isolated Escherichia from the finger -
tips of 13 out 110 butchers at a meat factory soon after they had left the meat line.

Table 3. Incidence of isolated microorganisms.

Fresh minced meat Frozen minced meat
Isolates Self minced Butcher's Self minced Butcher's
meat shops meat shops
No. % No. % No. % No. %
Escherichia coli 2| 20 4 40 2 20 5 50
Citrobacter freundii J 10 2 20 1 10 3 30
Klevsiella pneumoniae 1 10 2 20 2 20 2 20
Proteus vulgaris 1 10 1 10 1 10 4 40
Proteus mirabilis - - = ~ = = 2 20
Staphylococcus aureus - - 2 20 - - 4 40
Yersinia enterocolitica - 3 1 10 = = 1 10
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Therefore, it could be concluded that, the mincing technique in butcher's shop
increased the contamination rate of produced minced meat with spoiling and food poi-
soning microorganisms. Any minced meat to be used for preparation of meat prod-
ucts ( sausage, beef burger.. etc.) should be used quickly after mincing.

REFERENCES

-t

. Bercovier, H. and H. Mollaret . 1984. Yersinia In Krieg, N. R. and Holt, J. G.
(eds.) . Bergey's manual of systmatic bacteriology, Vol. | - William and Wilkins
company, Baltimore, London ( 1984).

2. Carl, . C. 1948. Oregon's experience with microbiological standards for met . J.
Milk Food Technol., 38: 483, ( 1945) .

3 . Darwish, A., M. Handy and T.M. Nouman . 1986. Quality evaluation of market
meat pastes. Vet . Med. J. Giza , 43:34.

4. Duttschaever, C. L., D. R. Arnott and D. H. Bullock. 1943. Bacteriological quality
of raw refrigerated ground beaf. J. Milk Food Technol., 36:345.

5. Duttschaever, C. L., D. H. Bullock and D. R. Arnott. 1944. Bacteriological evalu-
ation of retail gorund beaf, frozen beaf patties, and cooked hamburger. J. Food
Protec., 40: 348.

6. Elliott, R. P. and H. P. Michener. 1961. Microbiological standards and handling
codes for chilled and frozen foods. Areview Appl. Microbiol., 9:452.

7. Elmossalami, E. and S. Roushdy. 1943. Studies on market minced met. Vet. Med.
J. Giza, 21:113.

8. Enswiler, B. S. and A. W Kotula. 1979. Bateriological quality of ground bveaf
prepared from hot and chilled beef carcasses. J. Food Protec. 42: 561.

9. Finegold . S. M. and W. J. Marin. 1982 Diagnoastic microbiology. 6th ed. The C.V.
Mosby Company, London . .

10. Foster, J. F., J. L. Fowler, and W. C. Ladiges. 1944. A bacteriological survey of
raw ground beef. J. Food protec. 40: 790 .

11. Ghoshal , S. P. 1992. Bacteriological studies on processed meat food products
with special reference to Salmonella and Shigella serotypes isolated from meat
and meat products. 3rd World congress Food borne Infection and Intoxication,
Vol. 1 ":343 .

12. Gills, C. 0. 1979. Intrinsic bacteria in meat. J. Appl. Bact. 47:367.
13. Goepfert, J. M. 1976. The aerobic plate count, coliform and Escherichia coli



14.

15,

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

EFFECT OF FREEZING AND MINCING TECHNIQUE 291

content of raw fround beef at the retail level. J. Milk Food Technol., 39:175.

Goepfert, J. M. and H. U. Kim. 1975. Behaviour of selected food - borne pathof-
gens in raw ground beef. J. Milk Food Technol., 38: 449.

Guthrie, P. K. 1988. Food Sanitation . 3rd ed. Van Nostrand Reinhold, New Yourk.

International Commission on Microbiological Specification for Foods, Microor-
ganisms in Foods, Their significance and methods of enumeration. 2nd ed. Uni-
versity of Toronto Press, Toronto, Buffalo, London 1978.

Internationa Commission on Microiological Specification for Foods , Microorgani-
sms in Foods. Sampling for microbiological analysis . 2nd ed. University of To-
ronto press. Toronto , Buffalo , London (1986).

Kauffmann, G. 1974. Kauffmann - white scheme, WHO-BD 172 , L. REv. I. Act.
Path . Microbiol . Sci., 61:385.

Lotfi, A. S., H. Nasr, H. Youssef, Y. Abd El - Rahaman, A. Hefnawy El - Tim-
mawy and R. Gobran. 1986. Enterobacteriacease in meat products in Upper
Egypt . Assiut Vet . Med. J., 17:77.

Mercuri, A. L. and N. A. Cox. 1979. Coliforms and Enterobacteriaceeae , Isolates
from seleced foods. J. Food protec. 42:712.

Pether, J. V. S. and R. J. Gilbert. 1971. The survial of salmonellas on finger -
tips transfer of the organisms to foods. J. Hyg. Camb., 69:643.

Pivnick , H., I. E. Erdman D., Collins - Thompson G.,Roberts M.A., Johnston D.R,,
Conley G., Lachapelle U. T., Purvis R. Foster and M. Milling. 1976. Proposed
microbilogical standards for ground beef based on a Canadian survey. J. Milk
Food Technol., 39:408.

Roberts, T. A., C. R. Britton and W. R. Hudson. 1980. The bacteriological quality
of inced beef in the U. K. J. Hyg. Camb., 85: 211.

Rogers , R. E. and C S. Mc Cleskey. 1957. Bacteriological quality of ground beef
in etail markets. Food Technol., 11"318.

Roushdy, S., M. F. Sedik and Zeidan .1979. Existing organisms in marked miced
met . vet. Med. J. Giza, 27:145.

Sokar, T. G. and S. O. Anozie 1990. Occurrence of enterotoxin producing strains
of Staphyloccus aureus in meat and related samples from traditional markets in
Nigeria. J. Food Protec. 53:1069.

Surkiewiz, B. F., M. E., Harris R. P. Elliott J. F. Macaluso and M. M. Straud.
1975. Bacteriological survey of raw beef patties produced at established under
federal inspection. Appl. Microbiol., 29:331.

Westhoff, D. and F. Feldstein. 1976. Bacteriological analysis of ground beef . J.
Milk Food Technol. 39:401 . +



292 F. KHALAFALLA et al.

oillpall g ySelldaall e p il Gyl sransdl 5l

Vil JL Yo e Y o] Ml at

s Al Taala — il gaa s g sl ol TS — A
seaam 33aall = Sull J- el )51 gaddl 5850 = planall Laia & gay spre ~ ¥
.sﬁwlwl?_‘é‘,k—_l-.hll%.hk-llt:lls_r

(el b saanll ol o SUall psalll ra JS plaiid e gl AT 4 all el gl
31 Bolsally paalll ells (1 5Ual coaall dlally poall i s I GLAYL 13ay . gl palll
aiias dagy Jud aalll s Jolins

e Lajladl paalll Ga g giall o yill palll 3 31 o Sall Jaall o @805 0 s gl
aeall pyalll G deyiuall ells

‘-,_xl.ll(,.:.‘:ulzdl,;,..AH:.SJJLHQJISJI}:,JI.;&_\_.QJ«_.JJJJIN_&UIUAH_L

pasidl aalll Gasas 51500l Jlas (8 Baans of Lajla paalll JyUS o elld J50 3 oyl

silias @55 wly 1am abudll gl (S13E pannill ol el ,Sll e aulle slael I g3l
oL U eV UPONT [ Y SO S ¥ EVAT L |



