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The bones of the body of slaughtered aninils ertracted during’ Ffﬂally

of cutting up the carcase are a basic raw material for obtainiﬁéomechayzglude ged
8 0

deboned meat. The term mechanically debcned meat /MDM/ is intended to ppo
meat tissue from which the bone portion has been removed by mechanicals 4s
to manual, techniques., Pork carcases would each contribute from 3 = & Pouﬁsent
of MDM'per carcas /Goldstand 1975/3 if all bones were processed. Under PF
industry practices /Goldstrand 1975/ picnic, ham and blade bones are thef th
available in large volume for deboning. These bones represent 60 = 65% ©
of a pork carcas and will produce 2,0 - 2,8 pounds of deboned meats £ish
Although mechanically deboned beef, pork, lamb, turkey, chicken and

the terms most often found in the literature, mechanically deboned meat
by many different names. The term "mechanically separated meat" was adopoductﬁ
the 10th Session of the Codex Committee on Processed Meat and Poultry Pr

in Copenhagen, November 20-24,1978, and is being used in some countries» cessed
"Mechanically processed /species/ product" = for example, mechanically pro

beef product - is the name used by the Food Safety and Quality Service © . .gs,
the United States Department of Agriculture /USDA/ for red meat, Neverth®

the Food Safety and Quality Service continues to call chicken and tlrk€¥Mechaﬂic
"mechanically deboned poultry" /U.Ss Department of Agriculture, 1979/
recovered meat" is a still different name used in some European nountriesaas
Perhaps the most controversial name is "tissue from ground bones", which

are
call®
at

pOnO8, one®




lgp?_:jfd by the roou oarety and Quality Service of the USDA /U.S. Department of
‘-‘Ongumemre. 1977/« The name was widely circulated by the popilar press and by
T activist groups that opposed acceptance of the Process, but it will never
. by government or industry in any country, :
m“ecent yearas the meat industry has equipped itself with machinery for obta=-
ot Bauaed'l&ninically deboned meat, Meat obtained in this way 18 used as a component
0 tng 28€ s Poultry meat products and canned Productse. In practice the use
hivg bamea‘t has hitherto been based on traditional processing methods, but there
Be“‘lltaen No investigations in this field and thus no results of such investigations,
Ho Of this kind would be of interest because of the different chemical composi-
m%le u:lgs different properties of mechanically separated meat as compared with
T e,
Nlau: SPecific chemical composition of mechanically separated meat is due to the
m’a €ly gh percentage of bone marrow in the meat masse. The proportion of this
;.:cox-bice in mechanically deboned meat causes a rise in the content of iron,
e hcg 8cld and fat and the higher content of unsaturated fatty acids /Field 1976/,
nitengg cosed content of haemines from the marrow determines the 25 to 35% more
Q“Dtein Colour of mechanically deboned meat as compared with meat with a similar
vy the rd fat content /Goldstrand 1975/%
--“leh i hiGheI' pProportion of haem compounds has a catalytic effect on lipid oxidati
gtmechan"e&&rded as the most important factor in the deterioration in quality
t)vgfl‘cmcti1‘~¢9~lly Separated meat during storage, At the same time oxidation and
thig -On of the haem are brought about by fat oxidation and this causes the colour
ey, The heat to deteriorates
Qa’ima I‘edlu:ed keeping quality of mechanically deboned meat is also the result of
Mlly e “fECtion, particularly by psychrophilic microorganisms which are Proteolyti=-
8¢ in t active, This situation is brought about by mixing and the temperature
tay A8 o he mass during mechanical pressing /Wittmann 1977/
ken echanically deboned meat does not keep as well, suitable measures must be
N t s anst Spoilage or a drop in quality, One of the oldest methods of preserving
°°ha mmg“"ing, widch is also a means of retaining colour, The curing process depends
tent Sr of factors such as temperature, pH of the meat, pigment content and
) pal‘ti Teducing compounds in the meat, degree of comminution of raw material
(™ The aicularly, the type and quahtitybf curing substances used.,
Mgy B of thic work was to determiné optimum curing conditions for mechanically
Poxrk meats Particularly minimal doses of curing substances in consideration

oy

g
the
f,:%\,ed?egree of reddening sufficient for obtaining a stable, red colour of MDM, were
by Po:i and methods
P,: been frop mechanically separated backbones was used as experimental material, It
‘luli"un Obtaineq by means of industrial plant made by Seffelaar and Looyen /type MRS;
{4 tbatear'y to the main experiments several curing tests with traditional nitrite=-
aho"'&a q WX tures were done. Because this method did not give the desired results
Wq becided that nitrite curing uixtures to which ascorbic acid will be added
%  The S USed to cure mechanically deboned pork.
% Oups/e_par‘ated meat was dry cured and then, after a defined curing tige /0,5 to
rqtihte ¥as thermally treated funtil reaching a core temperature of 70°C/ in order
Mo ax the reaction and to convert nitric oxide myoglobin into the more stable
e fide my ochromogen,
"temollowing experiments were done: a/ initial experiments conducted in order
Q3grea® @Proximate doses of NaNO, and of ascorbic acid, sufficient for obtaining
th@e of reddening of 60, and he lowest residual nitrite content, Curing of
Oog « & Constant content of ascorbic acid /0, 3%/ and various doses of NaNO
N "QMGO»O“S%/ was done, and next = curingith a constant dose of nitrite /3,006%/
N %nt;‘“ doses of ascorbic acid /0,60 - O, 306//as related to the weight of meat/,
the.?&a wnt of 26 sodium chloride did not changed, The time dependence of the curing
b 24 hoas determined by the evaluation of the degree of reddening at 1, 2 ,4, 6
t. UrS from the tine of adding the curing mixtuze.
IQ,Hte Perimencs conducted in order to determine nccessary, minimal doses of
/,884 0o °f ascorbic acid to cure MM, Nine mixtures with three nitrite contenta
'"‘%h 30 640630, 008§ related to the weight of meat/ and three ascorbic acid contents
tn wanicalfo’CS% related to the weight of meat/ were examined during curing of
hich thy deboned pork, Curing time was 0,5; 13 23 6 and 24 hours from the moment
€ curing mixture was added.
°gene Cured product, atter thermal treatment the content of nitric oxide myo-
M“e Yeg) Nd of free nitrite was determineds Colour of cured MDM was also estimated
d‘yn,q iy €ction and organoleptic methods, Total plate counts of bzoicteria were deter-
}hQ : Ihemx‘ed and non-cured product during refrigeration at 2 - 4°C for 2, 4 and 6
Yo Sample material was examined for total content of haemine in the fresh MDM,
gy /19quantity of myoglobin and reddened haemine was determined by Hornsey?’s
t 56/ modified by Bunnig and Haum /1970/, and adapted to suit our laboratory
.4 € degree of reddening was calculated fowz the ratio of nitric ovide
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ochromogen content to the total quantity of haemine. The nitrite content "“r of

mined in accordance with the Polish standard method /PN=66/A-82
MM was measured with a tristimulus photocolorimeter “Momcolor D" made in

) ou
114/ The wnlms“"

The obtained trichromatic components were applied to calculate chromaticig);tg ﬂmed

/%, ¥ »2/+ The dominent wave length / d/ end colorimetric purity /p/ was

- . Y, re
by the graphical methed from CIE, colour triangles Chromatic component ND,4 ool oux:| ;73;/

the colorimeter was the measure of brightness, Sensoric evalua):ion of 8
done by Barytko-Pikielna’s method, by a group of five personw Barytko-Pikl

The averasge experimental results were statistically analyzed by the nean:iegb
t-student test and the determination of the linear correlation coefﬁcienti o

of statistical optimization was used to appoint efficient, minimal doses ©
substances, /Zieliriski 1974/
Results

e the
The traditional curing methods first used /nitrite-nitrate/ did not gt:denim

jesired results, With a very long time /2. = 4 days/ a meximum degree orch ascorb"c

of 20% was achieved. In the next stage we used a nitrite mixture to whi

acid was added as a reducin% agente
It was found: that satisia
curi with the application of 0,004 - 0,008% nitrite /Kotozyn-Krajewska ete

en
ctory degree of reddening of 60% may be ohtaineglwk;gg)/

and of 0,04 - 0,08% of ascorbic acid, together with 2%’ of NaNO, fas related ¥ Cog
folloc‘uo“

weight of meat//Fige1/. Several serieégf curing with nine chosén mixtures
by the statistical optimization were
analysis was utilized. We wanted to find the equation of the regression fun
/expressedi by the degree of reddening/, which locally describes the dependen®
variables: u, = dose of NaNO,, u, = dose of ascorbic acid.

The follawing equation was d%rived: 2 2

F/u,eu,/ = 7,5#4950u,+4687,5u =150000u5 +31250u +3750u
The the&re%ical value of the degg‘ee of reddening wa.i

one /Fige.2/. The method of regressionction j

{
can b8 obtained usig 'ufdos'

sauring mixtures, may be calculated from the above equatione. Minimal theore ntentbt of

of nitrite is ©,0027%, together with 0,08% of ascorbic acid, and minimal CO8 ‘g
057% the v¢

of ascorbic aedd is O, together with 0,008% of NaNOZ/as related to thé

neat/. X tirg wa‘
The degree of reddening can not be regarded as the only criteria indicg Ty rB"V
sptimal composition of the curing mixture., Colour of meat, stability of 601°°b1°}05

of achieving the maximum degree of reddening, residual nitrite content, mi‘s::me o

cal stability, possibility to prevent fat oxidation are also significante

)
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$he
ot *;-ECtora were evaluated in further experiments.
ang etetistically significant correlation was found between the degree of reddening
e audominant wave length, and between the degree of reddening and the organoleptic
Useq g, on of cured MDM coloure For this reason one of the mentioned methods can be

er colour evaluation of cured mechanically deboned meat./Fige3/.
[up to 3é‘esil-dual nitrite content found in our experiments was at a very low level
a“"enc ppm after O,5h of curing/. The level of free nitrite mostly depended on the
Mmteecg?l%ea:%gt 25 ascorbic acid, which influenced the decrease of the residual

n Boe/ e

of thecz"biological evaluation demonstrated that a statistically significant decrease
Dug ¢o total number of bacteria was observed only when 0,01% of NaNO, was added.

this a higher level of NeNO, would be recomended if mechanicafly deboned

ey
y t was stored in refrigeration.
T &gncl“ﬁions
acal‘l‘ied out experiments and statistical calculations led to a prerosition
actq ';%nimal /in relation to the degree of reddeni / doses of nitrite and ascordbic
aciq »003% of NaNO, Bgéether with 0,08% of ascorbic acid, and 0,06% of ascorbic
% Dyg 4 088 ther with 0,008% of NaNO,/%
. Teco 0 another evaluated properti%s of MDM /e.qs microbial contamination/ it is
of agmended that the levels of 0,006 = 0,01% of NaNO, together with 0,06 = 0,08%
3}' The - corbic acid should be used for curing of mechanzcally deboned porke
Ne&lfﬂcient degree of reddening, red colour of MDM, acceleration of the curing
€88 and the decrease of the residual nitrite content is possible due to the

-}
PPlication of ascorbic acid.
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