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Influence de 1 addition de la viande desossée d une facon Mechanique sur les Propriétés

/MDM/ physico~chimiques des farces exparimentaux.

ANDRZEJ PISULA et JERZY REJT

Institut de la Technologie Alimentaire,Universite Agronomique de Varsovie,Pologne

On a etudié les propriete‘s fonctionelles de la viande desosse'e d une facon mechanique
- dite MDM utilisée dans la farce.

Cette viande a remplace'e 10 et ensuite 20% de protéines de la farce.On a observe
e*galement 1%influence simultande de 1‘addition de la viande desosse’s et des protéines
d’une autre provenance que la viande, ajonte‘es en quontité de 10% de prot%ines totales’
Dans les farces prepare es de cette facon on a examin8: la composition chimique, le pHs
la capacitd d'absorption de"leau,la viscosit§,les propriete’ s emulsifiantes, la couleuf:
la volume de coule'e formée pendant le traitement thermique.

L*addition de MOM dans 1les farces augmente le pH, la capacitd d*absorption de 1°eau

la viscisita, et aussi la longueur d*onde dominante et 1°intensite de la coulsur; il
n’agit pas sur les proprietds emulsifiantes et baisse la volume de la coule®e en foncant
e'galement la couleur.

L addition simultan8e de la viande desosse'e avec le caseinate de sodium et 1%isolat

de soja dans les farces donne des re *sultats inf8reurs par rapport a® ceux qui ont e “te
obtenus dans le cas d addition de la viande desosse’e seule.

BimmEKe 70GABKH MEXAHWUGCKA OOBANIGHHOTO Msca /MOM/ Na (QUBMEOXMMMUGCHAE CBORCTBE

MOZIBNBHNX (PApHOB.

AHIKEA IMCYIA m EXA PEAT

HECTUTyT mumeBOX TexHosoruu,CeibCHOX03AHCTBEHHAA aKajeMus,Bapuasa,llonsmua
lccnezoBanich Ha MOZICIBHEX MACHHX (apmal QYHKUMOHANBHNE CBOKCTBA MBXAHIM 6CHH o¢Banessor’
usca., MOM zoGaBneHo K MACHHM (apuam B KonmyecTBe 10 M 20% sameHuTena OeaKa,Kpome roro
00 yu4TEHO BAKAHLWE OJHOBDEMEHHON ZoCaBKu MOM M OEJNKOB HEMACHHX HpenapaTos,KOTODWE B3O
nock B KoamuecTBe IOk 3aMeHUTENA GENKOB.

B n3roToBIEHHNX (apmaill ONpeZeNANiCH:O0CHOBHON XMMMdOCKH cocTaB,pH,B070CBA3NBANNANA CH°C“”
HOCTH, BABKOCTS ,3MyIBIMPYNHaA CHOCOGHOCTS ,I[BET,KONHI€CTBO TEPMUd eCHOM YOMIH.

JloGaska MOM ysemmuusama pH,BOZOCBABWBAKIYH CHOCOGHOCTSH,BASKOCTH,8 TAKKE HOKA3ATENH use’

¥
/HACHIGHAS ¥ AGMMHMDYOUAA AWHA BOJH/., He OOHApyReHO BIMFAHHA HA IMYABTHUPYOILYD cnocoﬁ!ocr'

HO TOpMMYECKHe HOMEDH YMEHBUANUCH,yMENBNAJACh TOXE HOKA3ATENd APKOCTH 1BETa.
OpHoBpeMeHHAA no0aBKa Qapua MOM,Ka3eMHATa HaTpHA A COEBOI'0 M30NATA NDPHBOAKT K HOHHX
HCCJIEe0BAHHWX HOKA3aTeldeif RO CpPaBHEHMN C (apmeM,COCTaBISHHWM TOIBKO C HQOUS8BKOHU MOM.
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~hP influence of the addition of Mechanically Deboned leat/MDM/ on the physicochemical
Roperties of meat model blends, ‘

ANDRZEJ PISULA and JERZY REJT

I"Gtitute of Food Technology,Agricultural University,Warsaw, Poland

I-'lL'”Oduction
T
he degrce of shredding and technological properties of

® Posibilities of using it in moat processing
opr

mechanically deboned neat limit

<At present,the meat-fat mass /tDM/ is used

Processing comminuted products,It is ‘eing added to sausages,canned moat,luncheonneat,

P
00dY—to—serve food/Fried 1976/, So far,the studies on determining the optimiz

ation of using
NDM HOlE. s

ecipe ingredient of meat products indicate that added at the level of 5 to 20 per
Cont SUbetitution of meat protein is accepted by the consumer in sensoric evaluation,The
ovel of exchange of the basic meat raw material for mechanically doboned meat seens to be
A Open qQuestion.liowever, the enrichment of recipes for moat products simultancously with
i and substitutes of non-meat proteins should be based on results of pilot invcstigationr:;l
Meat model blends,It will allow aJequate,oconomicully favourable use of raw materols in
nd“Sf"ial scale with simultaneous maintaining of technological standards and of satisfac-
iy Organoleatic quality of final products,in this paper,on the basic of measurements of  °
velUG.WGter holding capacity of added water,viscosity,omulmfying capacify,the amount -

Cooking loéé,colour and its stability,an analysis was undertaken of technological ' use=~

ilnegg of prepared meat model blends,studying the influence of the level of added MOM or
j:Teizdihon-meat substitutes on the above mentioned propertices of the blends,
2 v
 On the bagig of analyses of the basic composition of pork class I,mechanically deboned
Jmeat'lfi"'d,sodium caseinate and soya isolate,meat model blends were prepared under.applying
j;table Value of the ratio Water/protein=5,3 iFat/Protein=2,4,In the rocipe of meat blends
00 Por cent,20 per cent and 3o per cent of pork protein were substituted with MDIM protein

r ; < |
p MM and non-meat substitutes,The following were used fot preparing of meat model blends:
0 :
rkvclass I /m.senimembranosus/, taken at random from current production of Meat Plants,
haniCally deboned meat /pork/ from backbone,obtained from Seffelaar-Looyen equipment,

YPe MRg 40, -back fat taken from the back of carcass classIII, -sodium caseinate,produced

Y Mogy
add@d
shrﬁdd
cutter
8
8g 5 - "2 B
riy 1solate,Back fat was addod in the second minute of cuttering,The total time of cutte
Q{m Was g minutes,Final temperature of blends amounted to +12OC,Determinations were made
n 2 ; - y i S
chthe following meat model blends: /1/ control blend without additions,/2/ blend with ex
an £ b 3 = cche of 20 per cnt
o g8 of 10 per cent of meat protein for MDM proiein,/3/ blend with exchange o ¢

: ; Hted g or at protein
“Omeﬂt Protein for MDM protein, /4/ blend with exchange of 20 per cent of meat pro

Plant in Kutno, -soya isolate type 500E produced by Ralston Purine Company, -NaCL
in quantily of 2 per cent,and water with ice,Muscle somimembranosus and back fat were
ed on laboratory grinder beforo cuttering,lieats blends were prepared in laboratory
of “"Hobart" production,liodel 84142,The.single components of blends were cuttercd in

x & ~ . - ¥ or i i ob} e or
folloWing order: meat raw materials,NaCL in portions,water with ice,sodium cascinate o

& § Vi he s of 30 per cent
of Per cent MDM and 10 per cent sodium caseinate/,/5/ blend with ox?nang< 2 L_ st
"oat Protein /20 per cent MDM and 10 prr cent sodium caseinate/,/6/ blend with exchang

2 \ i - 3
lvig Per cent of meat protein /10 per cent MDM and 10 per cent soya isolate/,/7/ blend

i tein /2 ) DI ar cent soya isolatef
“or exchaﬂge of 30 per cent of meat protein/20- per cent DM and 10 pe e

3 - i p¥a 1 (3]
o p determinations wore done on MDM /5/ before it was usced for preparing mecat model

hla

S« MDpy /8/ and blends /1-7/ after sterlization in cans were preserved 7 days under re-
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frigoration for forther astudios,
tintiio

content of total protein was doternined by 1L jeldahl nothad, fat cont
by soxhlet method,water content by drying nethod in 105°2C. Phy )
holding copacity of added wator was deterninad by centrifugal nothod /oier L /
vigcosity was dotornined on viscosimotor Vi-2 with negative presat VL £
1969/, onulsifying copaclty was deternined by Swifft nmethod /Grabovs 971/,
was dotornined by rofloxive mothod using "Specol” aparato with wavelongth 560 an i .
Valuns of colour were calcutated from regrossion equations for nround neat/doninant 5
lJength,intensity of colour,purity of colour/.0n the basis of abtainod results coctd
of colour stability were calculated /Kortz ot 0l.,1958/,,ph value was measurad by pot
motric mothod using potentionoter N=-512, cooking loss in model bleonds Jaftor biend
containing blend in watcr bath in 7000/ vian determined assuning that 1o y vey! !
lios tho masge of 1 g.th quantity of loss was oxpresced in per cont o relation
blond boforo thermal trecatment,
nocnlts ond discussion
Anolysis of chiemical composition of pork class I and [Dli-basic conponents of mealt i3 el
sliows osscntial differences in content of prnthin,wntor and fat, It was found that Lol
protoin content lower by 4 per cent units,vater by 17,06 per cont units,whoreas the ff 1
tent is tonfold higher /Table 1/.Such essential differoncos observed in basic conpo it
allow to assume that NMOH as a recipe ingredicnt will influence in a specific wwny tin gy 0E

cochemical propertics of moat blends,pll values of meat mocel blends showed elearly Lorel

values in comparison with pH of DM JFig.1/.tith the indreasing level of addod noat=-fat

maso an increase of pH value for single blends can be obscrved, It was found that for Yok
containing soya isolate in their rccipe, 3¢y at the exchange level of 10 per cent v 20
Pable 1. Physico-chemical properties of meat model blendsand MDM
Tnvestigoted meat model blends
Traits - = 3 % 2 > 7 JipY
e
Koisture % 60,5 59,04 59,61 60,77 59,77 60,28 59,95 56+67
Protein ¥ 11,51 1,48 11,46 10,94 10,91 11,37 11,35 16,04
it % 56,02 25,71 26,13 26,28 26,89 25,97 26,25 25+%
- 5,86 5,92 5,9 5,9 6,02 5,78 5,83 6,2
WHC of added water % 41,0 46,8 55,7 42,3 53,4 31,3 40,3 oot
Viscosity /st/ 636 695 766 516 647 395 S11 6D
Emulsifying capacity ofdl phase 51,7 49,8 51,3 50,6 50,0 50,6 50,0 53,7
CES&&E%_}E%?_% ___________________________ IZ;§__11;2-__2;2__29;5__121§__2E;Z__22;2___2115—
Dominant wavelength /nm/,before 581,4 582,6 583,7 583,3 584,2 582,7 583,7 59248
after cooking 580,1 580,68 580,4 580,7 580,5 580,4 580,0 58317
Purity of colour ,before 27,88 28.25 32,61 33,31 34,49 30,16 30,98 29,&;’0
after cooking 20,22 20,93 18,99 19,83 18,67 18,60 19,96 19,
Lightness of colour /%/ ,before 45,98 41,56 38,58 40,14 38,05 39,32 37,07 17,3
after cooking 46,42 11459 40,05 40,16 39,41 39,48 37,20 26,62
Stability of colour after cooking 1,578 1,439 1.246 1,304 1,128 1,482 1,269 1’“26
per cent of pork class 1 protoin for pior, pil valucs are lower than the control samplCe ]
Also as regards holding capacity of idded water wo note that increase of 1UI \“VJ“/”‘{
blends/ improves the holding capacity of addod water,This phenonenon 3 ybhserved 17(}!¢

1OM itself shows a fairly low water nolding capacity.Favourable cffect of LD on

porty of the meat blend is particularly vigible at its 20 per cont wldition /iFitle
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Tho addition of sodium cascinato lowerod the value of water holding capacity in comparison
"Mth blends with only lOM added, These values,however, were not lower than the water holding
C”pﬁcity of the control sample,A dofinito drop of water holding capacity is to bo notad 1;
[ﬂﬂnﬂ with soya isolate added.In this case the addition of 10 per cent and 20 per cent of
tioy does not improve water holding capacity of the given blend,at least to the lovel of
Ontrol sample.ticat model blend containing 10 per cent of soya dsolate protein and 10 per
fent of tinn protein is marked for a definitely low holding capacity of added water/Fig,1/.
The known dependence of holding capacity of added water from active acidity/Tyszkiowicz
972/ was confirmed in our work by obtaining for mecat blends the correlation coofficientsg
0,91 and for MDM r=0,67.
A vitay determinant of technological usefulnoss of meat blends is their viscosity,which
Ossentially influences the holding of single ingredients in the final product,In the stu-
:;;3 of meat model blends an increase of viscosity was observed with the per cent share of
in the recipe.A marked increase of viscosity was noted in blends with 20 per cent addi-

tHon of MDM,Addition of non-meat substitutes caused lowering of viscosity in blonds.it vas
Ozznd that both sodium caseinate and soya 3golate lower the viscosity of blends/Fig.1/.

Y the addition of 20 per cent MDM to the composition in case of blend with sodiun ca=
SCinate allowed to exceed the value of control sample,In case of blend with soya isolate
}::i:her 10 per cent nor EO-por cent exchange of pork for MDIM allowed to obthin at least the
{ Y8 of control sample,There was shown statistically the influence of pH value on visco-
:SitV.COrrelation index r¥6;75,and the influence of holding capacity of water added on this
immlitative detorminent of meat models blends r=0,91,
| Teat model biends under study were characterized by a similar emulsifying capacitY/tablcl[,
‘;tat1§tica11y there was shown no correlation between pH value and emulsifying capacity of
B'blemjs.lt appecars,however, that MOM,which has higher pH values in comparison with ble-

Nd
8.als0 shows tendency to a higher emulsifying capacity/Tablel/,
e - SR
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F1G,3 Dommant wavelength estimated for 7

DI_—ﬁ lested meat model blends and MDM
P01 oM WHC olodiwater. viscosity estimated for 7 | RN JROR W oo, Bieck
Meat model blends and MOM /white graphs-pH. i FIG2 Cooking loss estimated for 7 tested . 9ra0s-belore cocking,
| while graphs with biack spots-WHC of added water, meal model blends and MOM,

. back gaps- viscosity

o quantity of obtained cooking loss from blends under study indicates a favourable role

“nt“DM which at 10 per cent and 20 per cent addition especially avidently lowers the amo-
a of cooking loss from the blends,Addition of non-meat protein preparations to the blends
Used an increased cooking loss in comparison with blends with only DM added /Fig.2/.

" as far as in case of increasing MDM to 20 per cent with 10 per cent of sodium caseinato

8dgy a decreasc of the amount of cookind loss,with substitution with soya %s?lato the

o %on of DM both at 10 per cent and 20 per cent did not bring about a definite docreasc

the amount of cooking loss,The quantity of loss was higher than in control sample,That

8 : f o Nt e s tadl. e
d also showod the lowest pH value and the lowest holding capacity of water added,In ou

Q| ' 14 < o d
© we indicated a statistical correlation betwoen tho cooking loss and holding capacity
Wi % > =
’\nalatm added r=0,890, ¢
e 1 aonrveond fer es
of ¥Sls of results of colour of both blends and IMDM indicatos that tho obser | features
D Such as high valuo of dominant wavelength and low purity of colour ir nced tho
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F1G.4 Ligmness cf colour estimated tor 7 VIG.© Punity of criour estimated for 7
tested moal model blends and MOM tested meat model blends and MOM FIQ6 Stabiily of colour atier conking
/wivie gras - before cooking black Zwhile GroDs - stter cooking blsck : ol b il

Qraos-after cooking /, model blends and MOM

above metioned colour- determinants of blends under study,Addition of 10 per cent,ant portt
cularly of 20 por cent,cxchange of pork protein for DI influonced raising of value of 07
minant wavelongth,lowaring of photonetric purity and also increasing of colour intoheifyth
of bleands under study /Fig.3,4,5/.The obtained results were more favourable than in cont’
samples,

The attomp undertaken in our work of dotermining corrclation between composition qual it
of colour bafore and after thermal treatment of meat model blends showed statistically

a high corrclation between purity of colour before and after thermal treotment rr=0,97. !

was also carried out a statistical calculation of correlation indices between colour p-

meters of blends and their contont of basic chemical compounds and pH,1t was found that
colour paramcter dopondent from watcr content was the colour intensity which shoved tie
her value the smaller the water content was /r=0,99/,Thore was also stated a favorable
correlation botween intensity of colour and pH values of meat blends r=0,57,

v Th"

The colour stability of blends was expresscd by the go~-callod colour stability indox

/Kortz 1968/.It was proved that the addition of MDM to model blends affectod unfavourably

£ Jo 40 N , o 00ht
tho colour stability after thermal troatment,The highost colour stabi ity was shovn by 1
; T O T ¥ FOI.
trol blond with addition of MDIM or non-meat substitutes /Fig.G/,The value of"Tb* index 10
blends was actually corrclated with pll valuos /r=0,54/ and water content /r=0,51/,
Conclusion
nant

The addition of MDII to meat blends caused an increasc of pll value,WIC,viscasity,doni

wavelength and purity of colour,No evident cffect on enulsifying capacity wore obscerveds

votle

although diminishod values of thormal cooking losses and lightness of colour were ohser
for

The addition of blends of FDIM and soya isolate or sodium caseinate causcd lower valud

investigated features than those observed when only 1iDF was uscd,
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