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ZUSammensetzunq von machinell getrenntes Restfleisch von Vorderschinken= und Schinken-

Kbochen vom Schuein

J. VAN HOOF und BRIGITTE WALLAYS

In?titut flir Hygiene und Technologie des Fleisches, Tierdrztliche Fakultdt,

Niversit#t Gent, Belgien - I.W.0.N.L., Briissel

Machir‘\ell getrenntes Restfleisch vom Schuwein erhalten mittels eines Separationsverfahrens
(Khﬂchenpresse), durchgefiihrt an einer Vorderschinkenknochenmischung (Scapula, Humerus und
Radiys + Ulna) zeigt durchaus ein hohes Wasser/Eiweiss-Verhdltnis auf. Auf Grund der vor=-
S8fundenen Verh&ltnisse (zwischen 4,50 und 4,94) konnte ein Fremduassergehalt in HBhe von
5,86 % bis zu 12,67 % errechnet werden (H8chstzul&dssiger Gehalt = Eiueiss X 4:450).

Oer Bindegewebesanteil am Gesamteiweiss betrug etwa 8,9 % bis 12,0 %.

AnalYSendaten fiir Fett, Gesamtpigment, Asche und Calcium wurden ebenfalls ermittelt.

Zur Kl&rung des manchmal erhthten Wasser- und Fettgehaltes in industriell gewonnenem Rest-
Fleisch bei Verwendung von Schueineknochen als Ausgangsmaterial, sowie zur Forschung des
hatEJ‘I‘lichen Knochen/Calcium Verh&ltnisses wurde die Zusammensetzung der nachfolgenden

T
®ilen ermittelt: - manuell getrenntes Restfleisch der einzelnen Knochen von Schinken und
Vorderschinken

- machinell separiertes Restgewebe der ginzelnen Knochen von Schinken
und Vorderschinken

~Knochenmark und Knochengewebe der einzelnen Knochen
fus den Ergebnissen geht hervor dass der hohe Fett- und Fremduassergehalt auf die Anwesen=-
Neit erheblicher Mengen an Knochenmark zurlickzufilihren ist (14,6 bis 30,8 %).
Oer Ca-Gehalt der einzelnen Knochen schuwankte zwischen 11,32 und 14,97 %. Bei Berechnung
des Knochengehaltes mittels egnes Umrechnungsfaktors soll dabei gekldrt werden ob Knochen

%]
®der als Trockensubstanz pder als natlirliches Knochengewebe ermittelt werden soll.,

b,
8Mical characteristics of mechanically separated tissue from pork shoulders and hams
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mechanically separated tissue (MST) obtained by industrial processing (bone press) of
“::es excised from pork shoulders (scapula, humerus, radius + ulna) usually yields a high
conir/protein ratio (between 4.50 and 4,94), Consequently the calculated extraneous water
ent (tolerance = protein x 4.0) may amount upto 6.86 % and 12.67 % respectively.
§ amount of other important substances, e.Q. collagen, fat, total pigment, ash and Ca
indUStrially produced MST was also determined.
? Order tpo establish the cause of the high extraneous water- and fat content, as to deter=-
s the bone/calcium ratio, chemical analysis was performed on:

% Manually separated tissue attached to the surface of the separate bones from hams and
Shoulders

L from the separate bones from hams and shoulders
s~ab°”e marrow and bone tissue from the separate bones from hams and shoulders
E*tparESUlt of this investigation it can be concluded that both the'hlgh fat=- and the high
aer“EOUS water cont?nt are highly related to the addition of varying amounts of bone
ang 12 (14.5 to 30.8 %). The calcium content for the separate bo?es ran?ed between 11.32 %
nSid-97 %. When setting up standards for maximum bone content in MST it should be
_~“8red uhether bone should be expressed on a dry or on a wet (fresh bone tissue) basis,
Ntentional addition of extraneous water is excluded, the approximate amount of bone

Aroy s
O in MST may be calculated fairly from the data obtained for fat content.
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Quelques caractéristiques chimiques de viande de porc sépande mécaniquement, provenant des

os de l'épaule et du jambon

J. VAN HOOF et BRIGITTE WALLAYS

Institut d'Hygidne et de Technologie des Denrées Alimentaires d'Origine Animale,
Faculté de Médecine Vétérinaire de 1'Université de Gand, Belgique - I.R.S.I.A.,Bruxelles

Des os de porc, provenant d'épaules désossées a la main, ont été soumis a l'action d'une
presse a os d'un type industriel, afin d'en récupérer les restants du tissu. L'analyse
de cette dernidre a donné les résultats suivants:

~-le rapport eau/protéine se situait entre 4,50 et 4,94 b

-la teneur en eau soi-disant "additionnée" =~calculée sur une relation eau/proteine <410'
variait entre 6,86 % et 12,67 % %

=le pourc;ntage de collagéne, déterminé i partir des protéines totales, allait de 8,92
a 12,00

=-quelques autres composants, tels que matidre grasse, pigment total et calcium ont
également été dosés

Une analyse comparative a été faite du tissu récupéré mécaniquement sur chacun des 08
faisant partie de 1l'épaule et du jambon ainsi que sur la viande récupérée & la main & pa8r”
tir de la surface des os en question, dans le but de rechercher la cause des pourcentage®
élevés de matidre grasse et d'eau "additionnée", ainsi que pour déterminer la proportion
d'os/calcium. ;
I1 est apparu que ce "surplus" d'esau et de graisse proviennent apparament de mo&lle, expr*’
mée en quantité (14,6 230,8%), lors de la forte pression auxquels sont soumis les os traité®
mécaniquement., Le rapport: os Frais/calcium, établi sur les différents sortes d'os, s'éte”
lait de 6,68 & 8,83,

Lors de la détermination d'un co&fficient pour le calcul de la quantité d'os, en partant
de la teneur de calcium, il est indispensable de spécifier sous quelle forme -matidre s20®
ou fraiche- la matidre osseuse doit 8tre prise en considération.

Heckonpko XVMUUECCKVX X8PAKTEPUCTUK CBUHLCKOTO Mfca MEX8HMUYECKO OTHOEJIEHHOIO

NPpOVICXONANMEro M3 KOCTHU JIONATKM ¥ BETUUHH

fi. Vau Xood u Bpuxur Bansiassc

MHcturyTr T'uruenn m TexXHONOTW [IpOonoBONBC TBEHHHX Torapos XuBoTHOro IlpOUMCXOXHEHMS,

QakyneTeT BeTepumHapum I'aHnaBCKOTO Vuusepcutrera, Bensruma - I.FP.C.U.A. Bpioccens

CBMHBCKME KOCTY OUMNLEHHHE DYUHO MDOUCKONANUE C JIOMATHU CLJI¥ MOCTABIEHH B KOCTHYW npacy
A NONyYEHMA OCTANBHHX TKAHOK. AHaNU3 TOro nan clemywuni peayibTar:

~-Nponopuusi Bona/NpoOTenHa HAaXOLWINCH Mexny 4,50 u 4,94

—Conepxanue B BOLYy, TaK Ha3HBaeMO/ NoGaBlieHOi-cumTauoll Ha NpONnopuny BOAE/NIpOTEUHE
§@w0 U3MeHANacyr Mexny 6,86% un 12,67%

~IIPOLEHT KOJATEeHAa MCKIWYEHH U3 BCEX NPOTEUH COCTAFAN OT 8,92% B I2,00%
AH8IN3 CDABHEHMA TKAHOK MONYUEHHX MEeXaHUUECKO CLENaHO Ha KaxXnoil KOCTM NpUHAaLIIEeXHON

B JIONATKY ¥ BEHUMHY ¥ TOXE Ha DYYHO MOJYUSHHM Mfce C NOBEDPXHOCTU BHIUEYTOMAHY THX
KOCTM C LeNbo DA3HCKAHMA NPUUMHH BHUETO NPOLEHTA XUD& U COOepXaHua BOOb, ¥ TOXE
AJf yAOCTOBEDPEHMA NMPONOPLUUM KOCTh/KaibLUuyM.
KaxeTca uTo, mepeBumosHeHue BOLH XVpa NPOMCXOAAT C KOCTHOTO MO3ra, B KOJMUECTBEe
(14,6 no 30,8%), B pesynraTe UCNONB3OBAHMA CUJIbLHOM npacs IOJA MeXaHUUYeCKO OTAeNEHHX
KocTu. lpomopuus: ceexas KOCTh/Kanbuuym yCTaHOBNEHHAA H& PaBHHX COPTaX KOCTH
pacTArusanacsy or 6,68 no 8,83.
Ecnu xosguuumeHT cHuMaHus KonuMuecTBA KOCTH 6HJI MCKIJIKNUEH, BHXOAA OT CONEDPXAHUN xansLuuy M
H8NO BHACHUTP Kakasd gopMa - MaTepuu CYXOil UM CBexXOii- KOCTHOM MaTepuu HYXHO anIHmMaTb
BO BHUMaHMuE.
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Eﬁ&migal characteristics of mechanically separated tissue from pork shoulders and hams
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RecDVBring of residual tissue from manually trimmed bones by mechanical separation procedures
8Comes current practice. The obtained product, known as mechanically separated tissue (msT)
ls o highly valuable source of animal protein and of many other nutritious components present
N neat as in bone-marrow as well (1,4, 85;.65 3, 10).

QUBVer, from literature it is also obvious that both yield and composition of MST are highly
ralated to various factors depending on the material used and on the equipment and its way

°f operation as well (2, 3, 7, 8, 11, 12), Various types of mechanical ssparators, operating
flther by a two-stage (grinding + pressing) or by a one-stage procedure (pressing only) are
El\'e‘ilahla. The latter one is very common in rendering MST from pork bones.

In the following experiment composition of industrially produced MST which is usually obtain-
< by separation of an uncontrolled mixture of shoulder=- and/or ham bones, and of MST render=-
& by pressing of the separate bonses from both parts has been investigated.

Urthermore, the composition from hand separated tissue (HST) adherent to the bones as from

0 < ;
Ne~tigssue and bone-marrow was determined.

i £
‘EEEELQL and Methods

Sa meat processing plant pork shoulders and hams were manually boned. Within a 2=4 hrs
aﬁtgr rendsring, the intact bones were discontinuously transferred by hand into the cylin=
dtical cavity of a bone press (Hydrau=Separator) with a capacity of approximately 20 kgs.
assing_the following pressing operation the bones werse compressed at a pressure upto

Oximately 280 bar.

Al1 MST- and HST=bearing bones were rendered by hand boning of shoulders and hams from
attaning pigs which following to slaughter were chilled for 2 days. The internal temperature

the time of boning was +7°C.

"mST-Samples from blended bones were collected during industrial operation at 4 different
DrocasSir\g periods. Sampling occurred in a way that the entire amount of MST from one pres-
”ﬂg Operation was recovered. The samples were immediately frozen and subsequently stored
Until final examination at =18°C. Chemical anpalysis was carried out in duplicate after homo=-
genizing of the samples in a sub=frozen state.

‘MST-samples from the separate bones from shoulders or hams originated from the same lot.
amples were collected and handled as described for the blended bones. In order to avoid

utual contamination of MST from the respective bones, three consecutive pressings were made
Sing the same type of bome. The MST from the third pressing was used for chemical examination.
nalYBES were made in duplicate.

Fa ~HST~Samples were obtained from bones from the same lots as used Fof mechanical separation.

M sach bone type 750 gram-samples were collected. Storage and handling of the samples
“Curzeq identically to that of the MST-samples.

‘Yellou bone-marrow was sampled on a number of long hollow bones, e.g. the os humerus,

Sm
Y* and tibia.

~Aet9r removal of the residual surface meat and the bonpe-marrou, bone tissue samples were

q
ken by maceration of 3 bones sach from the respective bones from hams and shoulders.

r:::geniZSd MST and HST were examined for: moisture (ISO T442-1973), nitrogen (IS0 R937-1969)
°X1dFat (150 1444-1973), ash (IS0 R936-1969), hydroxyproline (1s0/DIS 3469.2), calcium
i"‘Btric titration with sodiumpermanganate), total haem=pigment (HORNSEY=-method) and pH.
~Excapt for the determination of hydroxyproline, bone-marrow was examined for the same
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compounds as MST and HST,
-Bone tissue was examined for moisture, protein, free fat, ash and calcium.

Results and discussion

The data obtained by chemical analysis of MST of blended shoulder bones are given in
Table 1, Although total protein content was quite similar among the MST-samples criginating
from the different processing periods, data for free fat and moisture were less uniforme
Total moisture content was inversely proportionate to the amount of fat present in the dif:
ferent samples. According te the variation in moisture content, the water/protein ratio s#¥
siderably varied (from 4.50 upto 4.94) among the MST-samples. Consequently the amount of
extraneous water as calculated by the formula applied for meat and meat products (maxe “ati

)
we
content = % protein x 4.0), amounted from 6.86 % to 12,67 %. In all samples data for ash

o

e in
te

From the results obtained for total collagen, collagen content in percentage of total Propm

varied between 8,95 % and 11.98 %. Total haem-pigment amounted from 482.8 ppm upto 579.7 P

below 1 % and none of the samples had a calcium content higher than 0.05

and pH-values between 6.90 and 7.12 were recorded.

In an attempt to establish a cause for the variation in composition of industrially prﬁ‘
essed MST the composition of the latter was compared with that of MST rendered by Pressif
of the separate bones from shoulders (Table 2). At the same time data from MST from pres®
of the separate bones from hams were also collected (see also Table 2. ad
From this table it is obvious that the highest fat- and the lowest protein content wer® L
in MST from the large long hollow bones,e.g. the os femur and tibia (ham) and the humeFru®
(shoulder) containing high ameount of yellew bone-marrow. MST-samples from these bones wer?
also characterized by considerable amounts of extransous water (11.75 upto 15.94 %) e Thi®
applies also to MST of the os radius (shoulder) containing an extranecus water content upt?

18, 18 %

On the contrary, high protein and moderate fat content were found in MST from the Pelvic
bones and the scapula resulting in a reduced amount of extraneous water (1.78 % and 7.6 6’
respectively). On the other hand ash and calcium content were higher in MST from pelvi€ ba&a
and scapula than in MST from the other bone types. However, MST from pelvic bones and scép’
widely varied by the amount of haem-pigment present. Whereas from all MST-samples haem‘plg
ment was lowest in that from pelvic bones (367.2 ppm) it was by far the highest in tha® Op,
the scapula (659.6 ppm). The latter may be explained by the spongious structure of the #es
ula which is rich in red bone-marrouw containing high amounts of hematogenous componanta'ray
Pressing of the pelvic bones and scapula resulted in very high yields (27.4 % and 23.7
pectively). Yields for the os tibia and radius were very low (7.7 % and 11.3 % respectiva

whereas the os femur and humerus showed yields of respectively 18.8 % and 19.4 %.

When comparing the camposition of HST (Table 3) with that of MST from the correspondi?g L
benes, differences in the amount of the ma jor components are very striking. Although moi®
content of HST is significantly higher than that of MST, the water/protein ratio ranged
between 3.55 and 3.86 only dus to the considerably increased protein centent. on”
HST from all of three shoulder bones was inferior in quality when comparing the collage”
tent with that of MST. Percentages of collagen in relation to total protein in HST from 1%,
scapula, the os humerus and radius were 6.93 %, 17.57 % and 20.62 % respectively foT STaugs
10.94 % and 12.86 % in ths MST. On the contrary, collagen as percentage of total protel”

somewhat higher in MST than in HST from the ham bones.

b
ing
Some evidence for the impairing effect of the addition of yellow bone-marrou Gccur; blaﬂ'
: a
breaking and pressing of the long hollow bones on the composition of MST is given 1R t

nte’
Analyzing the data for fat content of HST and MST on the one side and those for fat Cobe

of yellow bone-marrow on the other, the amount of the latter in MST may apprOXimataly nesé*
bo

calculated. Amounts upto 25-30 % are frequently found in MST from some types of 1ongd
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Analytical data for bone composition as given in Table 5 indicate that the bone/calcium
Tatio slightly varied among the respective bone types with an average value of 8.01 +0.85
for fresh bone tissue and of 5.49 +0.34 when calculated on dry matter. These figures are not
in accordance with the current USDA regulations providing a calculation of bone content in
"ST of red meat by the formula: bone content = (Calcium content of MST - 0,015 %) x 4.
In accordance with data given by other authors (1), calcium content in ash was quite constant
ANd amounted to averagely 37.10 % +0.55.

EEﬂClusions

The high amounts of fat and extraneous water in MST from pork shoulder and ham bones is main-
ly related to the type of bone used for rendering of the MST, e.g. long bones or flat spong-
loyg bones. Addition of large quantities of the larger long bones has a detrimental effect

N the quality of the product by increasing both fat- and extraneous uater content.

HOUEVer, due to the particular composition of MST including inevitable amount of bone-marrouw,
Chemical specifications for MST should be @stablished in accordance with good manufacturing
Practices applicable to this type of raw material. In relation to the examination for bone
cn”tﬂnt, determination of calcium content should be preferred as long as no generally accep=

teg procedure for the calculation of bone tissue has been developed.

\
[ple 1 A T SN AL I
Mistyre (%) 66,55 65.21 63.23 61.74 Table 1 :
Druta. F
Pat = (%) 13.47 e =10 A2 Composition of mechanically
(%) 19,25 20,61 22,09 24,05 separated tissue from pork
agh shoulder bones, sampled at
A 0.92 0.94 077 0.9 : ’ p
co) (%) 2 4 different processing periods
lagen (%) 1.42 1.18 1457 1.63 (1 to 4)
salcium (%)  0.049 0.050 0.043 0.039
3€M=pigment(ppm) 567.8 567.8 482.8 579,7
i sl 6.90 6,90 7.00
W
3ter/protein 4,94 4.94 4.83 4450
8
@s water (%)12.67 12.45 10.83 6.86
ba
type . 4 o o R B i
m s
p“lstUre (%)  62.50 59,94 56.95 65.81 60,40 65,06 identification of
sy s
d Otein (%) 15.18 11.00 11.30 14,55 12,03 12,97 the bones:
at
- () 20,91 27.26 30,42 18.37 25,84 20578 | 4G ngivie bone
G (%) 0.99 0.83 0.82 Tan2 0.86 0.88 2 = femur
0
Callagen (%)  1.51 1.14 1.90 0.84 1.32 1467 | 3 = tibia + fibula
: Clum (%) 0,041 0.032 0.030 0.063 0.034 0.038 | 4 - gcapula
OMen 3
5 M=pigment(ppm) 367.2 584.8 4046 659.6 598.4 540.6 5 = humerus
Vat 373 g s 596 1901 7404 6 = radius + ulna
BXtEr/Drotein 4,12 5,45 5.04 4,52 5.02 5.02
Taneous water(%) 1,78 15.94 11445 761 12.28 1318
Tap
“\is_g ¢ Composition of mechanically separated tissue from the separate

bones from pork shoulders and hams
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bone type 1 2 3 4 5 6
moisture (%) 70.98 69.29 73.51 73.04 70.25 70,73
protein (%) 19,99 18,20 19.05 18.94 18,78 18.80
fat (%) 8.35 11.99 6.86 7.58 10,73 10,12
ash (%) 1487 0.94 1,03 1,05 0.96 0.87
collagen (%) 1.36 1.39 2.16 a0 3.30 3,88
calcium (%) 0.016 0.016 0.013 0.025 0.014 0.014
haem=pigment(ppm) 127.2 B A 119.0 127,.8 1054 91,1
pH 6.50 650 6.48 6.80 6.80 Gie 7
water/protein 3.55 3.81 3.86 3.86 3474 3.6
extraneous water(%) - - - - - =

Table 3 : Composition of manually separated tissue from the separate
bones from pork shoulders and hams. Indentification of the bones: cf. Table 2

bone type 1 /4 3

moisture (%) 14,36 12550 13467 Identification of the bones:
protein (%) 2.43 2,30 2,65

fat (%) 81.58 83.23 81.46 1 = femur

ash (%) 0.72 0.75 0.93 = tibia

calcium (%) 0.21 0.20 0.39 = humerus

haem-pigment(ppm) 158.4 139.4 126.5

pH 7.45 7.50 7 .45

Table 4 : Composition of marrow from separate long bones

bone type 3 2 3 4 8 6 X + s
moisture (%) 34,74 34,91 30,93 27.44 29,46 29.18 31.11 +3.08
protein (%) 23,42 20,31 22,43 22,55 21.24 21,65 21,93 +1.10
fat (%) 7.87 8,72 733 5.82 9,90 9.30 8.16 +1.48
ash (%) 29,86 30.54 34,75 37.61 35,76 354,27 33.97 +3.,08
calcium total(%) 10.86 19,21 12.81 13.98 13.52 13.26 12,61 +1.28
calcium in g

dry matter (%) 16.53 17+28 18,55 19,27 19,17 18,72 18,25 +1.10
calcium inas (%) 36429 36.85 36.86 37 N7 37.81 37.59 3T»10 :0.55
bone/calcium ratio 5

-on fresh bone 9,21 8.92 7.81 715 7.40 7.54 8.01 +0.85
-on dry matter 6.01 5.81 5.39 5.19 5.22 5.34 5.49 ;0.34

: : s
Table 5 : Composition of bone tissue from the separate bones from pork shoulders and haf
Identification of the bones: cf. Table 2
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