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SUMMARY

tion in time, temperature and storage 
conditions are followed, mic rcbiolcc ic£>' 
quality of me ch anically uebonec meat 
compares very favorably with that of hsf 
boned meat /G ol do tr an d 1575, Field et.3* 
1074/,

However, in our country there are prod-5 
with microbiological quality of raechon/ 
lly oebonec meat. Hence, further stubie1 
were needed to oetermine whether the us£ 
of MD M poses a health hazard.

It was found that the process of me c h a n i 
cal removing of meat from bones, influen
ced deterioration of the microbiological 
quality of the obtained MDM. A steady 
increase in the number of microorganisms 
took place during storage at 2 - 4°C.

The purpose of this study was to cvaluet; 
the microbiological quality of MDH duri(': 
storage under refrigeration, during fre5' 
zing, with an addition of NaCl and NaNOj 
and the microbiological quality of ham' 
burgers with a 15/ addition of MDM.

NaCl /2// restrained the development of 
coliforms. Curing with the addition of 
nitrite not lower than 0,01/ in relation 
to the weight of the sample, caused a 
partial inhibition of bacterial growth 
in comparison to that in the MDM without 
any preservatives and with the addition 
of a smaller dose of nitrite.

MATERIALS AND METHODS

Pork backbones obtained from carcasses 
after partition and cutting, were passo° 
through a Seffelaar-Looyen separator 
/type MRS/, at the 2eran Meat Plant in 
Via rsaw.

Freezing and storage at - l a 0^  of cured 
and not cured MD M , caused a nearly 
10-fold decrease of the total number 
of aerobic microorganisms.

A n  addition of MDM to hamburgers increased 
their contamination, but heating to 80°C 
improved their microbiological state.
It was concluded that MDM should not be 
stored under refrigeration, but can be 
used in cooked products.

The microbiological state was 6eterairi°' 
in hand recovered meat just after debo' 
ning and in me ch anically deboned meat. 
Then MDM was salted / 2 /  NaCl/ and cures 
with various curing mixtures : 2/u NaCl * 
0,08/ ascorbic acid + / 0 , 0 0 4  - 0,01// 
NaNOp. MDM without any additions , after 
salting and after curing_was stored at 
the temperature of 2 - 4 UC for 1, 2, 3< ' 
and 6 days. MDM after 2 hours of curing 
and MD M without any additions was freed®1 
and stored at -18°C for 4 and C weeks.

INTRODUCTION

Mech an ic al ly deboned meat /MDM/ represents 
a potential source of high quality protein 
in a world of food shortages. It can be 
produced from whole carcasses, or from 
partially cleaned bones obtained in hand 
boning operations. Most mechanically 
deboned meat is produced by comercially 
available machines, which force whole , 
broken, or coarsely ground bones with 
meat attached against the screened or 
slotted surface of the deboner.

Mech an ic al ly deboned meat is now approved 
for use in many countries and is being 
used in sausages and other ground and 
processed meat items.

However , further studies are needed to 
determine whet he r the use of MDM poses a 
health hazard. Mech an ic al ly deboned meat 
produced by the extrusion process is very 
finely minced and is an ideal medium for 
microbial growth. In addition, pH values 
of MDM are higher than those of hand boned 
meat , because of incorporation of marrow 
into the meat.

Mi cr ob iological quality of deboned meat 
can be a problem if the bones of carcass 
parts used are not kept cold and deboned 
immediately upon removal from the carcass 
/O st ov ar e t .a l .,1971/. Wh e n  strict limita

Model meat blends were made of pork mee/ 
/70Jj/, pork fat /28// and sodium ch lor'’ 
/ 2 / / . In the experiment 15/ of pork mea{ 
was replaced by MDM. Meat blends were 
manufactured in the shape of hamburgers», 
then freezed and stored at the tempera1/, 
of -18 C for 4, 8 and 12 weeks. The mic1"8 
biological state was determined in ham
burgers with and without MDM before an^ 
after storage. An al y s i s  in frozen hamba/ 
gers were done before and after heat tre' 
atment /8 0 C for 10 minutes/.

Microb io lo gi ca l analysis were done acc°/f 
ding to the Polish St an da rd Method /Pol*' 
Norms 1973/ :
- aerobic plate count in 1 g
- presumptive test for coliforms /with 

Brilliant Green Lactose Bile Broth/
- presumptive test for enterococci.

The pH value was measured with a pH-metef 
N-512 type.

The average experimental results were stS 
tistically analyzed by the means of the 
t-Student t e s t .

RESULTS AND DISCUSSION

The pH value of the M D M  immediately a f £®r 
deboning was higher than before this 
process / a n a ly ze d in hand deboned me at /  , 
/table 1/. A n  pH increase of MD M when c°‘ 
pared with hand boned meat is a result
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*9Ure i. Diagram of experiments.
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of th
has e incorporation of red marrow, which 
/Pie^ ,PH ranging from 6,8 to 7,4. Arasu 
in 1981/ has shown a linear increase 
'"Usc^ with an increase in the marrow-to- 
r6d me ra0io up to mixtures that are 50% 

a p row and 50% muscle.
fhg _P roc

- x p y  *wi  a u i u u  u i  m x u i u u x u x u y x e a x  q u a
^hers°„, the obtained meat mass /table 1/

c6d ,j °C e ss of mechanical deboning influen- 
lity eie r ioration of microbiological qua- 
^here°^ Phe obtained meat mass /table 1/. 
iotgi Was nearly a 10-fold increase in the 
3 hiqxnuri'i)er of aerobic microorganisms,

er contamination with coliforms and
S r ° c o c c i .

^®frig
iPcrgg rati°n for 6 days caused a steady 
0f -• Se of pH. The increase in the numbs 

3rganisras took place at the same
°f rns~Se pH. The increase in the number
iiitie p°o p ganit..._ ____  ,________ ___ ___
9tov,ikto°. /table 1/. The presence and. ----- -'"th

°rac microorganisms in MDM during
s*ist9e "Oder refrigeration proves the 
Jhis DnCe oi psychrotrophic raicroflora of 
tüpe /Q0cluct which is mentioned in litera

l s
°var et .al.,1971/.

Qnfluenn 0f Nad  did not significantly 
^nly t,Ce the development of microorganisms. 
{^ig,2 .e inhibition of coliforms was found. 
q’c°li/ ‘ It: is known from literature that 
“1lcr0Qr.^n comparison to other aerobic

Al so
r9anisms, is very sensitive to NaCl.

> 9Cp n fl with the addition of 0,005% 
aPp?e n _jrelation to the weight of the
Qf
p ^ic* <ici not restrain the development 
g ^ io n ° ^ 0ra during storage under refrige

®n It is known from literature that
sma l l er pose of nitrite decrease the

Figure 2. Effect of salting ant curing on 
aerobic plate counts of trot-: 
stored at 2 - 4°C.
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number of microorganisms in other products, 
for example in smoked ham /Mills et.al. 
1980/. In the case of mechanically deboned 
meat not less than 0, 01 % of nitrite must 
be added to cause a partial inhibition of 
bacterial growth, in comparison to that in 
the MD M without any preservatives. A 
smaller number of microorganisms is core
lated with the lower pH value in compari
son to that in the not cured MDM. It was 
concluded that MDM can be stored under 
refrigeration for five days if it is cured 
with the addition not lower than 0,01% 
of NaN0„ in relation to the weight of the 
m e a t .

Freezing and storage in the frozen state 
/t=- 18 °C / of cured and not cured MDM, 
caused a nearly 10-fold decrease of the 
total number of aerobic microorganisms 
/table 2/,The influence of curing sub
stances on restraining the development of 
bacteria , was not observed.

A n  addition of mechanically deboned meat 
to hamburgers increased their contamination 
There was nearly 10-folc increase in the 
total number of aerobic microorganisms, 
a higher contamination with coliforms and 
enterococci /table 3/. Storage in the 
frozen state of hamburgers did not cause 
a statistically significant decrease 
of the total number of microorganisms.
Only the enterococci titre was higher 
which proves lower contamination with these 
b a c t e r i a .

Heating of hamburgers to 80°c and keeping
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at this temperature for 10 minutes, impro
ved their microbiological state /table 3/. 
Total plate count was very low, coli titre 
was higher and there were no enterococci 
in samples.

It was concluded that mechanically deboned 
pork meat because of its microbiological 
state , should not be stored under refri
geration if it was not cured. Curing must 
be done with the addition of not less then 
0,01/, of NaNOp, in relation to the weight 
of MDM. KD H can be stored in the frozen 
state anu used for preparing cooked meat 
products.
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Table 1. Effect of the deboning process and storage under refrigeration on aerobic plat6 
counts, coli titre,enterococci titre and pH-value of MOM.

Analysis Hand deboned MDM stored 
meat o

under refrigeration / days / 
2 4 5

PH 5,8 6,2 6,3 5,4 6,5

Ae robic 
counts/1

plate
g

1,9x10® 1 , 6x l 0 6 3 , 3x l 0 5 1,1x10® 1,3x10®

Coli titre 1 0 “2- 1 0 -3 10_ 4 -1 0-5 10“4 -1 0-5 10“ 5 IO"6

Ente rococci 
titre

1 0 “2 10- 2 -1 0-3 1 0 " 2 -1 0~3 10-3 1 0 " s

Table 2. Effect
cured

of storage at 
MDM.

-18°C on aerobic plate counts / 1 g in cured and not

Days of 
storage

Not cured MDM MDM cured with the 
0, 00 4^ 0,006ii

addition of
0 g 008>o

N a N 0 2

0
2
28
56

3,1x10®
3,3x10;?
2,4xl0~
1 , 6 x 1 0 s

3,2x10® 3,1x10® 
2,6x10? 2,4x10? 
2,3x10? 2, 3 x 1 0 s 
1 , 7 x 1 0 s 1 , 7 x 1 0 s

3,0x10® 
1,0x10? 
1, 6 x 1 0 s 
1 , 5 x 1 0 s
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a^*® 3. Aerobic plate counts, coli titre anti enterococci titre in hamburgers with and 
without MOM.

Ar‘alVsis Hamburgers 
without tlDI-i

Hamburgers with nOf-i 
stored at -1S°C /' days / 

0 2S 55
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