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TeChnologicalAgrqprieties of meat mechanically separated from cooked bones

EDMUND KOSIBA and RYSZARD JAWOREK
Institute of Meat and Fat Industry, Warszawa, Poland

Boneg processing and meat derivation takes place on the specially designed technological
ine, Appliced technology includes following unitary processess cooking row fresh bones
N water, crushing, separation of meat from crushed bones with specially designed worm
Pregs , drying and grinding of waste bones, As the final products are obtained: meat,
Jrease, fodder flour and concentrated bouillon from process of cooking bones, which can
c: used for production of food concentrates., Organoleptic, microbiological and fisical-
Smical proprieties of deboned meat which average ratio to raw material /rew fresh bones/
ziﬂlga 25% were tested, In chemical analysis of deboned meat content of collagen, Ca, Fe,
1n;1 N, viscosity end water absorption ability were tested, 38% of fat, 15,8% of protein
- 4,8% of collagen and Ca in quantities lesser than 1% were found in deboned meat
D‘:ring analysis. Viscosity and water absorption ability indicates decreased functional
5 Oprieties of that meat in emulsions. Further tests proved that addition of 10% mechani-
ally deboned meat to sausages and tinned meat products and addition of 25% to meat pie
c°°°"'t affect quality of these products, Conducted microbiological test confirmed
arlier suppositions about high microbiological purity of that meat.

D
;§2~£2£hgplqgiache Eignung von Fleisch, das mechanisch von gekochten Knochen
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Pie Verarbeitung von Knochen und darin die Fleischgewinnung erfolgt auf einem speziellen
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tionsband., Der Prozees besteht darin, dass die Knochen in Wasser gekocht und dann
8inert werden, das Fleisch wird auf einer Schneckenpresse asbgetrennt und der Knochen=
tand wird getrocknet und zerkleinert, Folgende Produkte werden erhalten: Fleisch,
£hon " Futtermehl und ein konzentrierter Absud aus den gekochten Knochen ffir die Produk-
de, RVOH Lebensmittelkonzentraten., Das Fleisch /durchschnittlich 25 % im Verhfiltnis zu
Sug ohknochen/ wurde physikalisch-chemischen, sensorischen und mikrobiologischen Unter-
dep g"gen unterzogen, Es wurden die chemische Grundzusammensetzung, der Kollagengehslt,
Man hehelt an Ca, Fe, Pb, Sn, die Viskosit8it und die Wasseraufnahmef@lhigkeit bestimmt.
igy 8t festgestellt, dass dieses Fleisch durch einen hohen Fettgehalt @ 38 % charakte-
1 % ert ist, Eiweissgehalt 15,8 % darin 4,8 % Kollagen. Der Ca=-Gehalt #lberschritt nicht
funitoie bestimmte Viskosit#t und Wesseraufnahmeff#lhigkeit weisen auf herabgesetzte
dieg ionelle Eigenschaften dieses Fleisches in Ftillungen hin. Anwendungsversuche mit
WQran Fleisch bei Fleischprodukten haben gezeigt, dass ein Zusatz bis zu 10 % zu Wurst-
!ndeg und Konserven und bis zu 25 % zu Pasteten die Qualit3t dieser Produkte nicht ver=-
nikp t. Die mikrobiologischen Untersuchungen haben die Vermutungen 8ber die grosse
°b1°10913che Reinheit dieses Fleisches best#itigt,
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Les propriétés technologiques de_la viande séparant mécaniquement des os cuits
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La préparation des os et surtout le débit de la viande se déroulent sur une ligne
technologique espéciale, C’est le principe de la méthode que les os sont cruits dane
1'esu, puis découpés et ainsi que la viande est séparé des os dans une presse &
filer, le reste des os sont séchés et émiettés. On recoit des produits suivants:
viande, saindoux, farine & fourrage et une décoction concentrée provenant des o8
puits et qu'il peut étre employée dans les produits concentrés de 1’industrie
alimentaire. La viande /en moyenne 25 % de la partie des os crus/ a été soumis aux
méthodes physico - chimigue, aux examination sensorielle et microbiologique.

Il a été déterminé la composition chimique, la teneur en collagdne, en Ca, Fe, Pb,
Sn, la viscosité et le pouvoir d’absorption de 1l’eau. On a constaté que la teneur em
gaindoux de la viande est 38 %, la teneur en protéine 15,8 %,dont en collagéne est
488 %. La teneur en Ca ne dépasse pas la valeur de 1 %, La viscosité et 1le pouvoir
d’absorption de 1’eau montrent lespropriétés fonctionnelles réduites de la viandes
en état emulsionné. Les expériences au bu# d*étre employée cette viande dans la
fabrication des produits de la viande, elles ont grouvés que 1’addition de la viande
aux produite de saucissons et des consérves jusqu’ au 10 % et aux patés jusqu’au

25 % ne fait pas changer la qualité de ces prodults.

Les examinations microbiologiques ont démontré la supposition de la grande propreté
microbilologique de cette viande.

TexHOJIOINYECKAs OlLEHKA MfCa MEXaHUYeCKU OTZEeJIGHHOI'O0 OT BAPEHHX KocTeil.

SIMYHI KOCUBA, PHIIAPZ fIBOPEK.

UucTuTyT MsacHo#t u KupoBoii [IpOMHUTEHHOCTI, Bapuana, [HP.

epepaGoTka KocTelt , a NMpu ITOM MOMyuelue Mica, MPOBOANTCH Ha cnenuanbHol JuHUA. UPO’
Lecc 3aKTOYaeTCH B BapeHmu xocTell B Bozje, UX M3MENBUEHUH, OTUGNCHUU usica ot kocrel
HA WHEKOBOM NMpECcCe a TaKke B CYWeHud n Pa3ApoCuennu KOCTHOI'O BHXOZA W3 npecca. UOﬁy’_
yaeTCH MACO, XUD, KODMOBYD MYKY U CILYuemHui OTBAp I'3 BapHy kocTelt, rorTophit npnuenﬂCT
CA B MPOM3BOACTBE MUUEBHX KOHUENTpATOB. Msco, KOTODOro MONyuyaeTCsH B CpejHeu 25% (”O’
OTHOWEHUU K CHPHLM KOCTfM), MO/BEPIHYTO HU3UKO-XIMITUecKolt, OpranomenTuiIecKoit i kPO
GuonoruuccKoil onenxe. ONpeAEseHO ero anelcHTApiuil cOCTAB, COUSpHANNE KONMAareHa,
TOpHX MeTannos:Ca,Fe,Pb,5n A TAKKS BA3KOCTH W BOLOMOITIOWAGMOCTS. lIpoBejsHH 5
MepULeHTH 70Ka3ajii, 4TO 3TO MACO OTANUABTC GoNbliM COLEpHAHUEN ®upa, B CpPAZAIEM 5\!
Genka 15,8%, B ToM UKCIE KOMNArEH 4 8%, KommuecTBO KanbLuf He OHIO BHUE I%-T1a. OUPBK
neNnénHan BA3KOCTH ¥ BOMOMOITMOMAEMOCTE it APT, UTO OTZENEHHOe MACO OT kocrelt 0TH
yaeTcqd cHumenieM QYHKUIOHANBHHX MOKa3ATeN
MHorouucaete OPraHONBNTHYSCKNS OUEeHKH KOMOACHHX yafennit U KOHCEpBOB, BupadaTHBA
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!aPhnologloal properieties of meat mechanioally separated from cooked bones
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Introduction

“TOWlng tendonoy to improve economioal effiolenoy of meat processing enterprises and
Neoessity to inorease the production of meat protein couses that proper bones utilisation
beO&meB recently an objeot of peculiar interest. It brings about an expansive growth

°f meat deboning systems.

Among different products from bones the most economioal and nutritional value
®xhibite the meat obtained in meat deboning process., Performed studies show, that depen-
ding on quality, race, and grade of livestook, it is possible to obtain 5§ - 14% of meat du.-
Ting 8courately oonducted manual ocutting out the meat from bones. Proper utilisation of
that meat becomes an important subjeot of consideration in every larger meat proocessing
®nterprise.

Bones, inocluding marrow, make 9 - 18% gross weight of dressed carcass, Mechaniocal
8ystems of separation meat from fresh bones applioating high pressure procedure are re-
%ently the best known and developed ones, Mechanical seperation of meat from cooked bones
is Much less popular because of wide spread opinion that such a meat has less technologi-
°81 value and 18 more diffioult in further processing,

Cooked bones processing technology inoluding equipment and machines has been worked

out Tecently in Meat and Fat Research Institute and Food Maohines Institute in Warsaw,
neslgned technological line with total output of 10 - 15 tons of cooked bones per 24 hours
is fully mechanised,

Determination of chemical and technologioal properties of the mechanioally separated
Reat from oooked bones has constituted the main part in designing the line,

ter d od
a°“°' Were cooked for 2 hours at the temp, of 90 - 95°C, Cooked bones were grinded to
1e B2, The meat was then separated being pressed by perforations of 0,8 mm, Pork and beef
| b°‘°' in relation 2:1 were processed, Temperature of the meat after prooessing was 50—1o°c.
The Moat after separation of fat was used for chemical and technological analysis,
For oomparison purposes the meat recovered from row bones in Seffelar Looyen,
Chemioal and mikrobiological analysis were performed by conventione methods,
Determination of mineral was performed with speotrophotometer of atomio absorption
/J"rﬂl Ash type/.
Meat products recipes were worked aut on the basis of organoleptic tasts in 8 points
%ale anq oconsumer analysis,
N Visoosity tests were performed with the use of rotary viscosimeter typ Rheotest 2
% 10000 - 18000 dyn as/om® shifting tensions range.
Weight losses during oooking process were estimated by Walozak method measuring.
L°"'l of weight of 20 g meat sample heated in water bath for 10 min in temp, of 85,
Water holding ocapacity was measured with ocentrifugal method, Minced meat samples
€ mixed with water were left for i hour, Then water was separated on ocentrifuge
ity 7000 rot/min during 30 min., Free water was poured off, Water holding capacity was
xp"'led as quantity of water bound by 10 g meat sammple.

Re
S 2lts and discussion

0
t tiussues from manually separated oooked bones yielded 12,5-28,0% in the oase of pork
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bones and 7 - 18,6% in ihe case of beof bones.Lower values oonoerned shoulder bones and
higher ones - baok bonem. An average of 24 - 30% of moat was obtained in our pressure
separation prooess. The higher yield of meat with application of the desiygned system
took place because of marrow pressed out

872

from internal bone tissues,

The ohemical oomposition of mechanically deboned meat differed oonsiderably from
the fresh ome /table i and 2/. The fat content inoreased and protein oontent deoreased
giving the dry substance quantity bigger in the case of meat meohanically deboned - muoh
bigger in comparison with the meat manually separated from cooked bones. Changes in
ocollagen ocontent proportions were also significant,

Losses of meat juices from bones during cooking process resulted in higher ocontenV
of dry substanoe in cooked meat. Fat und collagen contents inoreased as they were oompo~
nents being easier separated from hot bones in the hot press /Tabls 2/.

Deboned meat was charaoterised by a grey-brown colour typical for cooked meat, ite
stability was however limited beocause of oxidation,
Bxaminations of minerals content proved that the amounts of Fe, Zn, Sn, Pb and C&

found in the meat were far below the accepted Levels. Ca content didn’t exoced i%, Fe
oontent was 28 ppm, Zn oontent -~ 16,4 ppm. Pb and Sn weren't praotically found in 2 gramé
of meat,

Deboned cooked meat had & very limited water holding oapacity because of high 0¢

smaller losses during the

Ei’e[ﬂ,

of denatured proteins, However at the same time, it produced

thermic process when used in sausage production /table 3/,
Performed meat viscosity tests showed that its viscosity was in the order of norm81

finely comminuted meat for sausage produotion, It amounted in average to 135-3360 poisese

Table 1
Chemiocal composition of manually separated
meat from cooked bones
™™
Raw I bry Ether Protein Ash Ca Collagen "
a
material matter extract % % % % okt in protein
Pork bo- 32,9-50,9%15,1-30,1 17,2-23,8 0,4-1,1 {0,02-0,06§ 5,8-10,3 22,6-52,4
nes 44,0 22,6 20,6 0,8 0,05 17,3 35,6
Cattle 31,3-40,2§16,1~19,4 14,9-20,1 0,5-0,9 | 0,02-0,06} 5,8-10,1 39,4-55,0
bones 35,8 l 17,? 18,1 0,7 0,04 i 48:§“—_#,
Table 2
Chemioal ocomposition of mechanically separated
meat from raw and cooked beef and pork bones
™
Raw Dry Ether Protein Ash Ca Collagen .
material mat;er extriaot % % Sotal in protein
Pork and 34,6-54,7) 23,7~41,7 8,9-16,9 1,2-3,2 § 0,2-0,5 1,4-2,6 8,6-18,1
beef in : 4
p;opor- 50,3 34,7 14,1 1,5 0,3 1,9 13,4
tion
2% 2 L
|
ggﬁ ok 52,1-64,8 23,1-39,7 | 15,2-19,7 | 3,8-8,1 }0,5-1,0 4,1-6,3 20,6-32,8 ‘
ocooked bo- 55,6 32,8 17,6 4,9 0,9 5,1 30,0
nes in pro-
portion
311 e









