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Mineral Composition of meat being hafid separated or mechanically separated from bones

IVANA DJUJIC, VESELINKA DJORDJEVIC, BRANKO MIHAJLQVIC and NADA RADOVIE

Yugoslav Institute of Meat Technology, Beograd, Yugoslavia

The work deals with the examination of mineral composition of meat being hand or mechani-
cally separated from bones and deriving from definite anatomic regions of hog, cattle and
chicken carcasses. A total of 144 samples was analysed for the contents of calcium, mag-
nhesium, iron, nickel, sodium, potassium, phosphorus, cobalt, manganese, selenium, tin,

mercury, cadmium, lead, zinc, copper, antimony and arsenic. In addition, the contents of

water and ash were determined as well.

The obtained results show that there are considerable differences in the content of mine-

rals among the examined kinds of meat being hand or mechanically separated from bones.

Mineralzusammensetzung des hand- und mechénisch von den Knochen getrenuten Fleisches

IVANA DJUJIE, VESELINKA DJORDJEVIC, BRANKO MIHAJLOVIC und NADA RADOVIE

Jugoslawisches Institut filir Fleischtechnologie, Beogradj; Jugoslawien

In der vorliegendnen Arbeit wurde die Mineralzusammensetzung des Fleisches untersucht das
Manuel und mechanisch von den Knochen bestimmier Kiperteile der Schweine, Rinder und Hith-
Ner getrennt worden war. Es wurden insgesamt 144 Proben analysiert wobei die Angaben iber
Ka1Zium-, Magnesium-, Eisen-, Nickel-, Natrium-, Kalium-, Phosphor-, Kobalt-, Mangan-, Se-
len-, Zinn-, Quecksilber-, Kadmium-, Blei-, Zink-, Kupfer-, Antimon- und Arsengehalt ange-
fiihrt wurden. In den betreffenden Proben wurde gleichfalls das Wasser- und Aschegehalt

festgestellt.

Die dabéi erzielte Ergebnisse deuten daraufhin das in dem Mineralgehalt wesentliche Unter-

SChiede vorkommen die fiir die untersuchten Sorten des mechanisch und manuel ven den Knoch-

€N getrennten Fleisches gekennzeichnend sind.
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La conposition mineral de la viande désossées 3 la main ou séparée mécaniquement provenant
des os

IVANA DJUJIE, VESELINKA DJORDJEVIC, BRANKO MIHAJLOVIC et NADA RADOVIC

Institut Yougoslave pour 1la Technologie de la viande de Belgrade, Yougoslavia

Dans cet essal on a examiné 1la composition mineral de la viande désossées 3 la main et
méchaniquement des regions anatomiques definues des carcasses des porcs, des boeufs et
des poules. On a analysé 144 é&chantillons et déterminé la teneur de calcium, magnésium,
fer, nikel, sodium, potassium, phosphore, cobalt, manganese, sélénium, é&tain, mercoure,
cadmium, lead, zinc, cuivre, antimone et arsenic. Dans les échantillons on a déterminé& la
teneur de l'eau et de graisse.

Les resultats ont montré que les différences entre la composition mineral de la viande
désossées a la main ou mécaniquement sont significatives.

MuHEpalbHHIl COCTAaB MACA PYUHO WJIM MEXAHMUECKU OTICNEHHOI'0 OT KOCTCii

VBAHA [XYWY, BECEIMHKA NXOPAKEBUY , BPAHKO MUXAWIOBIY n HAJA PAJOBHY
KTOCHABCKUA WHCTUTYT TEXHOJOTWW MACA, BEJITPAJL, KTOCJABUA

B raHHOil padoTe uCCHEZOBAH MUHEDANBHHII COCTAB MACA DPYYHO M MEXAHMYECKY OTAEAEHHOTO
OT KocTeit onpejeneHHHX yacTeil Tyl CBUHEH, KPYMHOIO pPOTATOI0 CKOTA W NTHI. Alaiusn-
poBano I44 oGpas3ioB U NPELOCTABIEHH CBEACHUA O CONEDKANMM KAibBIA, MATHEINS ,HEne38,
HUKena, HaTpuia,KazamMud,docopa,KofanbTa, MaHTaHa, CelicHa, ONORA,PTYTH, EaMusd,

CBHHBIA, LMHKA, MEAW, QHTHMOHA U apcchuika. B oTux 00pasnax OnpeieNanock M copepia-
HUEe BOZH ¥ Iemna.

vHIOCTRYET (ORI Y ITITTE T CONEeNRAHNL a-
[losiyueHHbe pe3yipTaTH MOKABHBANT YT CYNECTBYET CGOMBUSH PABHUNE B CONCPRAHHM MUH

paJiOB MEXAy MACOM MEXaHMUECHKH 1 MACOM pPYUYHO OTACHCHUHM OT Kocreit.
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~€ral Components of Mechanically Separated Meat

NA DJUJTE, VESELINKA DJORDJEVIC, BRANKO MIHAJLOVIC and NADA RADOVIC
u
90slav Institute of Meat Technoloqy, Belgrade, Yugoslavia

Wroduction
Zz:aglcaily deboned‘meat. namely mechanically separated meat (the term was adopted at the
. lq::)o: of the Codex Committee on Processed Meat and Poultry Products, Copenhaqgen,20-24
s g sbmore and more applied in meat industry. The procedure of mechanical separation
ang - rom o;ﬁs in poultry industry has been applied for a longer period of time already
since 2 recently it has been increasingly used in the processing of pork and beef as well.
b relechanically separated meat contains muscular, connective and fatty tissues in differ-
%tion a:ions, dependent on the anatomic region, the majority of works refers to the exami-
QHdatio guality and technological properties of such meat as well as of its liability to
. OfVe and other changes (1,2,3,4,6,7,9,10,13,14). In addition, there are data on the con-
the avait;ertain mineral components in mechanically separated meat (2,5,6,8,16). However, in
mhm e able literature we did not find data on the content of more elements and having in
eir importance in lipid oxidation, we set the task to determine the content of a large

numb
€r of mineral components in meat removed manually from bones and in mechanically separa-

t
~ Meat,

Ma
$35431 and Methods

le
9s
* shoulders and heads from 24 hours cooled carcasses of domestic white meaty pigs about

r::::hs old, and of domestic Simmental cattle about 14 months old as well as necks and
ders § from 53 days old chickens were used for the examinations. Meat of leqs,namely shoul-
On; Was manually removed and gathered, whereas the bones of the same number of anatomic re-
Qbrac:f the same animals - os femoris and ossa cruris, namely scapula humerus and ossa an-
e ii - were separately collected. Exterior and interior mastication musculature - Mm
o hers and pterygoideil - were manually removed from mandibula being previously separated
e)(per:L:|¢3cla=., whereas the bones of lower jaw were collected for mechanical separation. In all
fDm diintal groups, the pieces of each individual muscle were taken from the gathered meat,
. ferent places, paying attention that the percentage of individual muscles is propor-
§ to their quantity in the given regions. A certain gquantity of muscle mass was minced
}mmogén?rinder through a 6-7 mm plate and well homogenized. Afterwards,a small portion cf the
ta iy zed mass was ground through a 3 mm plate. Homogenized sample closed in a glass con-
£ was taken for analysis. Manual removal of meat was done in such way that approximately
mateTE quantity of meat remained on bones so that the percentage of utilization was appro-
By Y the same. Mechanical separation of bones was performed in the "Seffelaar and Looyen
Unit, type MRS 40. The sample of mechanically separated meat was taken immediately after
Enm:SS had been well mixed, from a few places in the container. The sample for analysis was
aken from a small quantity of homogenized mass and closed in a glass container. In the

Se
iy thOE chicken breasts, meat was removed from bones and afterwards the bones were separated
e "

Yeny Selo-Bibun" unit, type 16 + 420, the sample for analysis being taken from well homo-
2Zed
q

mass. The sample of muscle mass for analysis was obtained in the described way. From
mﬁll quantity of necks without skin,there was taken a portion, whereby meat was removed ma-
to Y ang prepared for analysis. The rest was put into the separator whereupon the sample

a
Malysis was taken in the described way.

Fr
ang fach anatomic region of pigs, namely cattle, there were examined 10, namely 8 samples,
T i the case of chickens - 9 samples. Water and ash were detemined by standard procedures.

e
c
Ny ®Ntents of the following mineral components were determined: P, Ca, Mg, Fe, Na, K, Zn,
'

e
2y Cu, Sn, Pb, Ccd, Sb, Se, As and Hg. The content of phosphorus was determined spectro-

Otg
metfically, with ammonium vanadium molybdate (19), and the contents of other elements
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by the atomic absorption spectroscopy. After dry ashing, the contents of calcium (lz\'iﬁynﬂ’
sium (11), sodium (12), potassium (17), iron (12), nickel (17) and copper (17) were determi-
ned by the "varian” atomic absorption spectroscope, model 1250, in the air-acetylene mixture:

Samples for determinations of other elements were mineralized in the mixture of nitric, P

chloric and sulphuric acids, in the "Tecator" digestion system, model DS 20. Afterwards, 1P
the air-acetylene mixture, the samples were analysed for the contents of zinc (17), cobalt
(12), cadmium (12), lead (11), and antimony (12), making the corrections of non-atomic ab~
sorption by means of continuous hydrogen lamp. The content of tin (12) was determined in the
acetylene-nitrogen suboxide mixture, and the contents of mercury (18), arsenic and seleniul

(12) by the application of analysis kit model 64, whereby mercury was determined by f1ameles®
method (18) and arsenic and selenium by arsine generation method, namely by hydrogen gclvﬂ“w

vapor generation technique (12).

Results and Discussion

The obtained results (Tables 1, 2 and 3) show that the content of ash was higher in meChanr

cally separated meat than in meat removed manually from bones. The increased ash content 7

. t50
mechanically separated meat was followed by the increase of calcium, sodium and iron conte”

and to somewhat lower extent by magnesium content, except in the case of pork leg meat. T
same regularity, except in chicken breast meat, was observed in the content of phosphOf“&

being pronounced in meat separated from pork and beef heads and chicken necks. ConsidcfabJY
the

lower content of potassium was observed in mechanically separated meat than in meat from
igh

same anatomic regions. However, in the case of chicken meat the differences were nct SC b
: on

as in beef and pork, first of all regarding legs and shoulders. Significant increase of 1%
- n
in mechanically separated meat is indicated by Farmer et al. (5), Watt and Merrill (15) s @

for magnesium in addition to iron by Chant et al. (2).
ally

Somewhat higher quantities of antimony, cobalt, tin and lead were observed in mechanic
e
e €35

separated meat, although this regularity regarding lead and tin was not observed in th

N
of chicken necks. There were not established differences in the content of selenium petwe®

189
meat removed manually from bones and meat obtained by mechanical separatioan. This refers ? i
; id
to mercury. Differences in the content of arsenic were small but, nevertheless, slightlyh
a-
er guantities were found in meat. Lower content of nickel was observed in mechanically sep

rated meat, except in the case of chicken breast meat.

The lowest differences in the contents of the examined elements were found among meats:

mely between mechanically separated leg meat and shoulder meat. The differences were much

pro”

nounced regarding the contents of phosphorus, calcium, magnesium, sodium, potassium, tin'ium
g5

pot?

higher between head meat and meats of other anatomic regions. These differences were

antimony, selenium and mercury. Namely, higher quantities of phosphorus, magnesium,

e
and antimony were found in leg meat, whereas the quantities of other listed elements We¥

higher in head meat.
wer®

Regarding the contents of phosphorus, cobalt, calcium, and zinc, significant differences 4"
ey
observed between neck meat and breast meat of chickens as well as between mechanically :

3 ]
rated meats of these regions. The contents of phosphorus and cobalt were higher in bred .
pifferenc®
erved by °
sult®

meat, whereas calcium and zinc were present in higher quantities in neck meat.
in the quantity of zinc between dark and light muscles of chickens were also obs

nable and Bowers (16). These authors found differences regarding copper, but our ré

not indicate that reliably.
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CONTENT OF MINERAL COMPONENTS IN PORK AND MECHANICALLY SEPARATED PORK

Table 1.
M E A T MECHANICALLY SEPARATED MEAT
Leg Shoulder Head Leg Shoulder Head
Ash, § 0.89-1.02 0.94-1.04 0.61-0.94 0.89-1.49 0.96-1.42 1.14-1.77
0.96 0.98 0.81 1.10 1.15 1.40
Phosphorus, % O.ZIgtgigZJ 0.19(‘)?26:!0 0.083:-11)’:‘;41 O.l?gjgi;lﬁ 0.]6;:"2)6;5) O.IS;:gi.Z,QZ
Calcium, mgt lS.I;:T::.98 22.20-35.78 53.32?;20.04 05i§?T;g7.75 uqi;(l)-.;:o.sa 87.|:§T§:l.18
Magnesium, mgt 23.;2?31.42 20.:;j:;.)2 93:-:220 2!.;:?52.38 l".g:j;:.]'l l!.;:-;:.lﬁ
Sodium, mg 35.?;?;;'2‘ 40.1273?.‘1 7“:;?2;.52 lOQiggtl:JO.ll l20ig:tal.)ﬂ H9i:'l’2-.-;;0.02
Potassium, mgd JSBig(l)?ngS.% ]9853;312.77 l9§§;“);;li.45 256522?328‘].82 299]13:—::‘20 2525;:?.87
Iron, mgt l.JzT;é70 l.O;t:;DO l.I;?:é90 5.1:Tg_;l9 S.Sgt;éﬂﬂ ‘.S;Tgé“
Zinc, mg/kg ”';f?éi'” 22.;;?;;‘74 ll.:gtsg.lﬂ l].:it;:.ll lz.?g?::.ll lZ.::T;g.DS
Nickel, mg/kg 044‘2;(‘)655 0.23t2672 0.23:(5)679 O.Zg?gil) 0“(‘)??6‘0 O.Igtggbﬂ
Cobalt, mg/kg O.Dgtgiﬂi O.Ogjgilo 0.0gtgill 0.0(;?(1);]3 0.03—'(‘)525 0.03T8613
Copper, mg/kg 0.3?jféll 0.2(1;(‘)671 O.BZT;GOS O.lgigb98 0.3(2]:;;00 l.th:éZS
Tin, mg/kg O.B:j:iJG O.IST;;IB 0‘7:7(;;“ 1.3:1].92 0.7:7‘1’316 0.6:?:546
Lead, mg/kg 0.08??672 0.0g?(l)éll 0.03:2577 \l.OgT;';IO O‘OST;iZO O.OgT:éOS
0.00-0.08 0.00-0.04 0.00-0.06 0.00-0.07 0.00-0.04 0.00-0.02

Cadmium, mg/kg 0.02 0.02 0.03 0.02 0.01 0.01

i 0.00-0.37  0.00-0.62  0.00-0.14 0.00-0.73  0.00-0.54  0.00-0.22

METmONY HwL kD 0.21 0.17 0.06 0.33 0.38 1.7%

5 & 0.00-0.12  0.00-0.10  0.00-0.14 0.00-0.06  0.00-0.06  0.00-0.08

sleniun, ng/ky 0.03 0.04 0.09 0.03 0.04 0.06
0.00-0.82  0.00-0.70  0.00-0.77 0.00-0.42  0.00-0.37  0.00-0.45

Arsenic, wa/kg 0.28 0.30 0.33 0.18 6.19 0.14
0.00-0.12  0.00-0.09  0.00-0.13 0.00-0.07  0.00-0.08  0.00-0.15

Mercury, mg/kg 0.02 0.03 0.05 0.03 0.04 0.07
65.26-75.71 69.52-72.89 41.48-59.27 43.86-65.05 43.29-65.95 58.64-69.71

water, % 72.57 71.96 53.19 54.2) 57.16 66.16






