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The influence of the presence of fat on the water-binding properties 
of meat proteins.

J. SCHUT and F. BROUWER.

Research Laboratory, section meat, DMV, Veghel, The Netherlands.

■npiarv.

Lean meat, ice, and salt were chopped and the chopping was continued without 
and with the addition of fat. The resulting lean meat slurries and the meat 
emulsions were extracted with brine and centrifuged. The fractions observed 
were, in case of the lean meat slurries: a water layer, containing soluble 
meat proteins (s), a dense protein fraction, consisting of mainly actomyosin, 
liberated from the sarcolemna (K), and a residue (R) consisting of fibre pieces 
and connective tissue particles. For the meat emulsions in addition a fat 
emulsion fraction (F) was found. The fractions were analysed on protein.
The lean meat slurries, the whole meat emulsions and emulsions made of the pro­
tein fractions were heated in cans, in order to determine water and fat exudation. 
Experiments showed that the "solid" K-fractioa (of the experiments without fat) 
showed a swelling, gradually increasing with chopping time, when fat was present, 
followed by a rapid swelling. The rapid swelling of the K-fraction appeared to 
coincide with a sudden increase of extremely fine distributed fat in the K- 
fraction. At the same time emulsion stability grew to its maximum.
As a possible explanation the orientation of the side chains of the protein in 
the fat - water interface is suggested. The non—polar groups, being directed 
towards the fat, give rise to a decrease of inter- and intramolecular and inter- 
filamental hydrophobic bounds, which allow the protein system to swell.
The swelling of the actomyosin seems to be dependent on chopping time rather than 
on temperature. Prolonged chopping leads to a shrinkage of the swollen actomyosin 
even at low temperatures.
The sarcoplasmic proteins seemed to interfere undesirably in the water-holding 
capacity and emulsion stability.
The presence of much fat, particularly beef fat, in an early stage of the 
chopping process appeared to be unfavourable.
It is suggested that the sarcoplasmic proteins, being the only available emul­
sifier in the early stage of the chopping process, get denatured.
The denatured sarcoplasmic proteins would posSTbly be replaced by the salt so­
luble proteins, in a later stage of the chopping process and could form an in­
soluble deposite on the myofibrilar proteins, and so interfere unfavourably 
with the water-holding capacity.

L'influence de la présence de graisse sur le pouvoir liant d'eau 
des protéines de viande.

J. SCHUT et F. BROUWER.

Laboratoire de recherche, section de viande, EMV, Veghel, Pays - Bas.

Sommaire.

De la viande maigre, de la glace et du sel étaient passés au cutter. Le cutt I 
était prolongé, soit avec de la graisse soit sans graisse.
Les suspensions de la viande maigre et les émulsions de la viande/eau/graisse I 
étaient extraitées avec de la saumure et centrifugées. Les fractions observé3 I 
étaient, dans le cas des suspensions de viande maigre: une couche d'eau, cod I 
nant des protéines de viande solubilisées (s), une fraction dense de protêt3' I 
qui consistait principalement de l'actomyosine, libérée du sarcolemna (K) et J  I 
résidu (R) se composant de morceaux de fibre et particules de tissu conjoncti'* g 
Pour l'émulsion de la viande une fraction d'émulsion graisseuse a été trouvée I 
en plus. Les fractions ont été analysées pour la teneur en protéine.
Les suspensions de viande maigre, les émulsions de la viande entière, et deS I 
émulsions fabriquées à base de fractions des diverses protéines de la viahdô I
étaient chauffées dans des boîtes, à fin de déterminer 1 'exudation d'eau et I
de graisse. Si de la graisse était présente, des expériences montraient que I 
fraction solidifiée "K" (des expériments sans sel) se gonflait progressiveme® I 
avec l'augmentation du temps de cutterage et était suivie par un gonflement ; 
rapide. Le gonflement rapide coïncidait avec une augmentation soudaine de 1® I 
graisse, finement divisée dans la fraction "K".
En même temps la stabilité de l'émulsion atteignait son maximum. Comme expl*0* I 
tion possible on pourrait suggérer une diminution dans les liens hydrophobes I 
intramoleculaires et intrafilamenteux. Ceci donnerait un gonflement de la 
fraction "K". Le gonflement de 1'actomyosine insoluble semblait dépendre du 
temps de cutterage plutôt que de la température. Des temps de cutterage VT°' 
longés menaient à une diminution de 1 'actomyosine gonflée, même à basses il 
températures. La présence de beaucoup de graisse, particulièrement de la 
de boeuf, dans un stade prématuré était défavorable.
Les protéines sarcoplasmatiques semblaient intervenir d'une manière non àési*̂  
sur la capacité de rétention d'eau et la stabilité de l'émulsion.
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Der Einfluss der Fettanwesenheit auf der Wasserbindung des Fleischeiweisses

J. SCHUT und F. BROUWER.

Forschungslabor, Abteilung Fleisch, MV, Veghel, Niederlande.

Kurzfassung.

Magerfleisch, Eis und Salz wurden feinzerkleinert und anschliessend ohne und mit 
Fett weiter gekuttert. Die entstandenen Magerbräte und Wurstbrate wurden mit 
einer Lake versetzt und sofort zentrifugiert. Nach der Zentrifugierung wurden 
drei bzw. vier Fraktionen"gefunden, und zwar eine wässerige Schicht (s), die 
lösliches Eiweiss enthalt, eine kompakte Eiweisschicht (k ), hauptsächlich aus 
von SarkolemE befreiten Aktomyosin bestehend und ein Residu (R), dass zerkleiner­
te FaserbruchstUcken und Bindegewebe enthält. Für das Wurstbrät wurde zusätzlich 
eine Fettemulsionschicht gefunden. Die Fraktionen sind auf Eiweissgehalt analy­
siert worden. Die Magerbräte, Wurstbräte und Emulsionen aus den originellen 
Fraktionen der Magerbräte (nach verschiedener Kutterzeit) sind in Dosen abge- 
fUllt und sterilisiert worden, wonach die Absatzwerten ermittelt worden sind.
Die Versuche haben erbracht, dass die unlösliche K-Fraktion (der Magerbräte) in 
Anwesenheit von Fett erst langsam quellt mit der Kutterzeit und bei fortschrei­
tender Zerkleinerung eine rasche Quellung zeigt. Die rasche Quellung ist mit 
einer erheblichen Zunahme von feinstzerkleinertem Fett in der K-Fraktion ver­
bunden. In gleicher Zeit erreicht die abgesetzte Menge Gelee (bei der Erhitzung) 
ein Minimum. Als mögliche Erklärung wird auf die Orientierung der Seitenketten 
der Eiweissmolekulen hingewiesen. Die apolare Gruppen werden an die Fett - Wasser 
Grenzfläche adsorbiert und könnten eine Schwächung der inter- und intramoleku­
laren und interfilamentaren hydrophoben Bindungen zufolge haben. Damit wäre eine 
Quellung des Eiweissnetzwerkes ermöglicht. Die Quellung des Aktonqrosins erscheint 
kutterzeitabhangig zu sein und kaum von der Kuttertemperatur beeinflusst zu 
werden. Längere Kutterzeit führt zu einer Verringerung des gequollenen Aktomyosins, 
auch bei verhältnismässig niedrigen Temperaturen.
Es ist weiter gefunden worden, dass die Anwesenheit der Sarkoplasma-Eiweisse 
sich nachteilig auswirkt auf der Emulsionstabilität. Auch die Anwesenheit von 
viel Fett, am Anfang des Kutterprozesses, insbesonderes Rindfett, hat sich un­
günstig erwiesen. Es wird in dieser Beziehung darauf hingewiesen, dass die 
Sarkoplasma-Eiweisse im Anfang der Zerkleinerung im Grenzflächenbereich denatu­
riert werden konnten. Spätere Verdrängung durch die freigesetzten salzlöslichen 
Eiweisse könnte dazu fuhren, das die denaturierten Sarkoplasma-Eiweisse eine 
ungünstige Auswirkung auf der Wasserbindung der myofibrillaren Eiweisse ausüben.

BjIHHHHe npHCYTCTBHH XHpa Ha BOHOCBH3bIBaiOIUHe CBOHCTBa MflCHblXj

HsMe/ibsa/iM HewnpHoe m u c o  c o  Jibfloti m c o /imc, m npo,qo/iwajiM h3*0\  
C flOßaB/lBHHBM WMpa M ÖB3 HerO. rionyH8 HHbl8 HBWHpHbie MHCHblB C* 
MH CHbie 3tiy/lbCMM 3KCT p ar Mp o sa ri m c b pacconoM 8 c s n apw po 8 a fl M c b . 0 ö- 
Hae HemMpHbix Ham 3aMBHa/iMCb cne^ytomne 0paHunn : b o ^ h h o m  c /iOM* q 
AepwamHii pacTBopMMue m h c h u b  Ös /ihm (S), ry C Tan 08/moaaH 0PaHÜ*o' 
cocTOHiqaH rstaßHun oöpaaoM m s  aHTOMno 3 M H a , ocBOÖowfleHHoro m 3 c%f
HOneMHW (K), M 0CT3T0H (R) M3 HyCHOB BO/lOKHa H M3 CTMLI CO BA***J
h o m  TKaHM. B c/iysae m r c h u x  ariy/ibCHM flo6 a b o m h o  oÖHapywM/iM <J>PaK 
WM pO B O M 3My/1bCMM (F) . Ha $ p 3 H 14 M M npOBOflM^M 8 Hä/1H 3 6 e/lHOB. 
HewMpHue m r c h u b  naiuM, ue/ibHOMHCHue 3My ne m m m SMy/ibCMM ,cocTO^°.y 
M3 6 8 /i h o b w x (tpaHdMM HarpeBa/iM s ÖaHHax, h t o Öw  onpe,qe/iMTb 3* 
naqMK) b o,qu M WMPa . OnwTb» noH33a/iM, s t o  Taw HasußaeMan T a e p / ^ V  
JpaHUMH - b onuTax Öe3 wnpa - a npMcyrcTBMM wnpa nonaabiBa/ia 
ÖyxaHMe, yae/iMSHBaiomeecR nocTeneHHO unMTenbHocTbio M 3MB/ibH8 H ^  v 
m noTOM öucTpoe HaÖyxaHMe. 3t o  ÖbicTpoe HaßyxaHMe K-ftmaHqMM* 0 . 
MOMy coBna,qa/io c BHeaanHuM yieAHißHMBM Me/ibnaMiueM w m P o b o m  „fl
nepcMM b K-itpaHqMM. B t o we apsMH CTaÖM/ibHocTb 3 My /i b c m m ä °cT 
MaHCMMyfia. J
B «äHBCTBe Boano.HOro oObRCHSHun npe a n o M r a s r c H  opMBHTaMM» ôî,’ 
BÜX MeneS fiejma na rpaHupe »Mpa m Boriu. HsffiispHUB rpynnbJ, 
B/ienKwe K »Mpy, 0 Byc/iae«Bai0T yMBHbuiBHHe nea- m BHyTpurtMB^.il 
/IflpHUX H fleWflyHBTbBBHX rHflPOl|lO0 HHX CBR 3BH, MTO nO 3 BO /I B B T 6S<"< 
CMCTBM8 pa3ÖyxaTb.
HaÖyxaHMe aHTOMM03MHa noBM^MMOMy cnopee 3 3 b m c m t  o t A/iMT8/ibH0cy
M3MB/1bHBHMH H8 M OT TSMnepaTypu . llpO^O J1 b WM T B fl b H O 8 M3Me/lbHeHM0 .ff
eoflMT h cwaTMio pacnyxwero a h t o m m o  3 m h a , ,qawe npM h m s h m x  TeMneP3

paX‘ aßICapHon/ia3MOBue 6 b /i k m , -Haaa/iocb, HewenaTe/ibHO .qeMCTBOBanM na 0 
yflepwMBatouyio cnocoÖHOCTi» m CTaÖM/ibHocTb SMy/ibCMM. 
ripMcyTCTBMe Öo/ibiuoro HO/innecTBa WMpa, ocoÖeHHO roBRWbero, 0 
Heii CTa^MM MjMeAbieHMH OHaaa/iocb HeÖ/iaronpMHTHbiM.
npe^no/iaraeTCH, h t o  y capHonnaaMOBbix Öe/iHOB, h b /ihkjiumxch ba**0!/ 
B e H H O fleMCTBVBUlMM 3MV/I b CM (J) M Ha T O pO M B HaHa/lbHOM CT3 J1HH M 3 M8 /'b‘< 
n O T B P Ä eTC<. M C T B o p H b O C T b ,  T. f. T y  f, „
flt«3TyPH|>0S3Hai..f t3(>K.na;)lau>»4,f g ppjaiii iTRiaa, t°y,
ra«HO, norna'iu 0UTb aarismema pacTBopHMUMn b paccpaa i s w a f " 1 y 
MQC-ma öy QöpaaoaaTb H e p a c T B O p m u ü  oca^OK Ha MHo 0H 6 pMBnpHyx 60 . 
Hax, H t a h m  m  oÖpaaoM Boa^eMCTeoeaTb HeÖ/iaronpMHTHo Ha BOfloy^e  ̂
WMBatoiqyio cnocoÖHOCTb.

fl. CXyT m 4>. EPAYBEP
HccneflOBaTenbCHan naÖopaTopMH, OT/jeneHne Mnco, ÛMV, Baxe/ib»

Hnflep/iaH^
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i^tionn ,that “eat fibres are able to take up water under favourable
„ brea are still accompanied by swelling of the tissue. As long as meat
““«■inuted and both i f ’ s''elli”e “  “ ^ted by the samolemna. When meat is 
i f ter fall apart ! the sarcolanna “ d »eat fibres are disintegrated, the 
“o beeultip. fll “or® °f less completely into myosin and actin filaments.
traotiQn foro ,™  slurly is capable to practically unbound swelling when the 

“oakened. By i- 3 betv̂ n  myosin and actin molecules and between filaments are 
a!.“0*  of the fiif lnf and addition of salt and phosphates, the loose protein

ihterfiiamenta™ ent slurry swells, resulting in an increase of intermolecular 
¿»oakening or s t r f f f  “ “ “  incr8ased “Piake of water. These forees, of which 
folding capaciiv f S ??84116111118 has suoh a considerable influence on the water- 

"as fouad , Y “ ' “ d swelling of the meat, are of electrostatic nature.
U® ce on th'e mr i°weV8r' that also the presence of fat has a considerable 
mechanism behind «[-"“ i' 14 "aS the “ “ of the “»derlying worit to investigate eaina this phenomenon.

rost -Sr0CeriiiT»o

Ij* lc8-rp « T t h ? f i °  chopped^for i minute with 4 *  salt and then 2* minutes with 
ctfCt ismperaturQ3 i chopping is continued with and without added fat, under 
hUll"g. r X » 1!1; *fter heatiI*  in cans, 45 min./„o0C, and subs^uent 
2) 1  ^  fat separation is determined.
°̂th the ~~̂ Ve determination of protein fractions.

t ^ d  «tfbrine H ' T i "  f t  °eat a“ “ 1310113 are chilled at 4°C, gently 
fou* fraction«, U ' 8 * Salt' 8X1(1 lnme<ilat®ly centrifuged, resulting in three 

ilan m- ona respectively:
Meat emulsions

a) Bnulsion layer : fat, water, proteins.
: sarcoplasm proteins (WSP) and a soluble 
part of the myofibrillar proteins (SSP). 

: actomyosin, liberated from the 
sarcolemna (4 ).

: meat fibre pieces and connective tissue.

b) Water layer

c) K-fraction

d) Residue«oth “ diuub :
f the K_f
ext>ti0ns WereCwei^hr^ ***! re3idue ^  9X6 washed and centrifuged twice. All the 
The ?Cteci ^th o n ^ e d  on protein. In some cases the WSP are 
»ea+influence 0f\h M ?Cl prevlous to the chopping with salt and ice.

^ d  the rolp t °r>PPing tljne and temPerature. of various kinds of fat and 
01 the various meat protein fractions are investigated.

III. Results and discussion.

In accordance with the followed procedure the amounts of the protein fractions 
found in the lean meat - salt - water slurry, and calculated in percentage of the 
total protein, are a quite constant quantity of WSP of 24 to 25 #, 8-10 % of SSP 
(beef fore hand) to 5-4,5 % (beef head meat) and of the K-fraction and the residue 
ranging from 27-43 % and 40 - 23 % respectively (beef fore hand).
For frozen meat a slight increase in the amount of WSP has been found, whereas the 
quantity of SSP has been observed to decline slightly. The influence of freezing 
on the amounts of K-fraction and residue was varying.
It is interesting to note that the amount of K-fraction found after simultaneous 
extraction of WSP and SSP (chopping lean meat with salt and ice) is considerably 
less than after separate extraction of WSP and SSP (16-18 % compared to 30-40 %>). 
Apparently, the presence of WSP inhibits the formation of K-fraction to some 
extent. The K-fraction is found as a distinct and more or less swollen layer, which 
is easily to distinguish and to separate from the water layer and the residue.
When fat is chopped into the lean meat slurry, the K-fraction gradually swells with 
chopping time and takes up considerable amounts of water, (table I, W and Wu) 
whereas in the same time the exudation at heating decreases (table*I)? This is not 
in the first place, a matter of time of chopping the lean meat slurry, but merely 
due to the presence and the degree of disintegration of the fat (oil). In most 
cases the water layer and the swollen K-fraction unite almost completely and no 
accurate separation of the two is anymore possible. They form a more or less 
viscous colloidal solution, showing some turbidity, which means that the K-fraction 
is not really dissolved.
Table I also shows, that the amount of residue falls off with chopping time much 
faster when fat is present; in the same time the amount of protein in the fat 
emulsion layer increases. Apparently, the presence of fat promotes a shift of the 
meat proteins from the residue to the more swollen condition.
Analysis of fat in the K-fraction shows a slow increase in the beginning and a 
sudden steep rise at a certain chopping time. This dramatic increase coincides 
with the sudden swelling of the K-fraction (table i). These phenomena suggest that 
the fat plays an important part in the swelling of the actomyosin (K-fraction) 
and could be explained by the orientation of the side chains of the protein 
molecules of the K-fraction. The non-polar groups, being directed towards the fat 
give rise to a decrease of inter- and intramolecular and interfilamental hydro- 
phobic bonds, which allows the protein molecules to swell.
At a prolonged chopping time the swollen actomyosin shrinks again. The swelling 
and shrinkage of the actomyosin depends on chopping time, rather than on tempera­
ture, although these phenomena seem to occur earlier when chopping temperature is 
lower. The temperature, particularly of the lean meat sluriy, is of extreme impor­
tance for the emulsion stability (table III). Provided the lean meat slurry is 
prepared at a low temperature, a temperature increase during the chopping with fat 
has only a minor^influence on emulsion stability, unless the temperature exceeds 
approximately 23 C (table II and III) or the chopping time is extraordinaiy long 
(table II). The first effect is suggested to be caused by a sudden decrease in 
elasticity of the interfacial protein films, resulting in coalescense of the fat 
particles (5 ). The latter phenomenon could be due to a progressive protein 
denaturation at prolonged chopping time (4 ,5 ).
The presence of much fat at the beginning of the chopping process is shorn to be 
unfavourable, particularly in the case of beef fat (table IV).
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to V  erclud h “  Prcfer=abially adsorbed at the interface (4 ), i1
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kiM3°lubla 0 .Phaashce of WSP.
k« « ! ! 8 “apa^i^i8 fractions (WSP and SSP) show a very high water- (and fat-) 
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Legends.

= chopping time in minutes 
ACt = additional chopging time in minutes 
T = temperature in C at the end of the chopping process
Sf = fat separation after heating in % of initial product weight 

= water separation after heating in #  of initial product weight 
St = total separation of water and fat, after heating in % of initial product 

weight
V = water distribution over the various fractions after centrifuging 

in ̂  of total water:
We = in emulsion layer 
Ws = in soluble protein layer 
Vjf = in K-fraction 
Wr = in residue
P = protein distribution over the various fractions after centrifuging 

in ̂  of total protein:
Pe = in emulsion layer 
Ps = in soluble protein layer 
Pjj = in K-fraction 
Pr = in residue
F^ = fat in K-fraction in # of total K-fraction weight 
F/P = grams of fat bound per gram of protein 
W/P = grams of water bound per gram of protein
Pfe v * meat protein in fat-emulsion layer in % of total meat protein
C = composition of the meat emulsion
Cp = 5̂  protein in the meat emulsion
Cw = $ water in the meat emulsion
Cf = # fat in the meat emulsion
Fa = fat addition
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Table I

Meat emulsion with and without fat ar.d oil: Water and protein distribution over 
the various fractions after dilution with brine arid subsequent centrifuging, and 
the water and fat separation of the products after cooking.

separation 
in $  of 
initial 
product 
weight

water distribution 
after centrifuging 
in $ of total water

protein distribution 
after centrifuging 
in $ of total protein

No. ACt W  T
oil

Sf s„ • “e *k "r pe V pk pr pfe
1 0 - - 2 - 24,7 - 69,7 1 1 , 0 19,3 _ _ 44,6 55,4
2 1 - -1 - 21,4 - 61,6 18,6 19,8 _ _
3 2 - 2 - 2 1 ,1 - 58,6 19,9 21,5 - _ 51,3 48,7
4 3 - 4 • - 2 0 ,6 - 54,8 2 2 ,8 22,4 _ _c 5 - 6 - 20,5 - 61,3 2 1 ,1 17,6 _ _ 6 1 ,2 38,8
6 7 - 9k - 2 1 ,0 60,8 2 2 ,0 17,2 " - 65,5 34,5 -

+fat
7=1 0 - -2 - 25,4 - 69,3 1 1 ,8 18,9 0 ,1 - 47,0 53,0 _

16,9
8 1 + -1 3,9 11,6 6,3 6 1 ,6 17,8 14,3 0,3 1 ,8* 59,4 3 8 ,8 0
9 2 + 1* 1,1 9,6 6,7 65,0 16,3 1 2 ,0 0,3 9,9* 62,0 28,1 0,3
I0 3 6 0,6 10,3 7,6 9,1 75,2 8 ,1 1 ,2 13,0 67,0 19,9 0,5
11 5 + 8 0,2 9,6 8 ,1 9,4 77,3 5,2 1,5 13,8 73,3 12,9 0 ,6
I2 7 + 11 0 ,1 8 ,8 9,0 9,1 76,8 5,1 1,5 15,0 70,9 14,1 0,7

+oil
13=1 0 - - 2 - 25,6 - 69,2 1 1 ,8 19,0 0 ,1 _ 43,0 57,0 _

16,9**
14 1 + 2 50,4 9,0 69,6 5,3 16,1 0,3 - - - =
15 2 + 4 37,8 1 3 ,6 60,5 12,5 13,4 0,5 16,8 43,9 39,2 0,9
16 3 + 7 - 1 2 ,1 11,5 0 75,7 1 2 ,8 2,7 16,3 52,1 31,6 0,9
17 5 + 9 9,3 1 2 ,8 0 77,2 1 0 ,0 5,0 19,0 56,1 24,9 1 ,0
18 7 11 - 9,3 14,7 0 76,6 8,7 5,2 23,2 54,0 2 2 ,8 1,3

*) protein from fat tissue excluded.
**) water separation calculated on the lean slurry part of the meat emulsion.

Recipe: beef meat: 40,7 $ 
salt : 1,6 $
ice : 24,4 $ 
fat/oil : 33,3 $

Table IY

Heat emulsions made of different kinds of meat containing various 
initial amounts of fat: (Fat contents of meat emulsion ranging from 24-27$) 
Pat and water separation.

% fat
on
lean

separation 
in $

i  fat
on
lean

separation 
in $

io fat 
>n
Lean

separatio 
in $ J

Sf Sf Sv Sf S» ACt
Beef 21,0 12,6 26,0 beef fore 2,6 2,4 14,4 pork 25,7 3,0 21,1 1̂
head 11,5 26,9 hand (l) 0,1 8,8 head 1,0 18,8 4±
meat 14,3 26,2 frozen 0,1 9,0 meat 0,7 20,0
Beef 6,6 7,8 25,8 beef fore 19,2 13,9 pork 12,6 2,6 18,6 1*
head meat 4,2 24,0 hand + add 0,1 9,1 head 0,2 9,5 4i
defatted 7,1 27,8 pork fat 0,- 9,5 meat 0,3 11,3

defatted
Beef fore 2,6 2,0 14,8 beef fore 6,5 1,4 20,8 pork 6.1 1,0 14,7 1*
hand (l) 0,- 7,5 hand (2) o,- 13,1 shoulder 3,- 7,8 4?

0,- 9,7 0,1 17,6 0,1 9,8 9k
Beef fore 15,2 0,7 22,7 beef fore 2,1 3,8 16,4 M
hand (l) with 0,4 22,5 hand (2) 0,- 6,3 4k
extra beefl 1,2 27,8 defatted 0,- 7,7 9k
fat

Table V

Etoulsionc made from various meat protein fractions: Fat and water separation.

emulsion 
composition $ 70°C 110°C

g. water and fat 
bound / g. protein

c p Cf Sf S„ Sf Sw P/P W/P
Whole meat 9,8 59,7 28,0 0 9,0 0 16,8 2 ,8 4,4
Meat - WSP 7,7 6 1 ,8 28,0 0 5,3 0 1 2 ,6 3,6 6,4
SSP + K 3,5 64,5 29,5 0 17,0 1,5 24,5 8 ,0 11,4
WSP + 3SP*+ K 4,0 64,0 29,5 0,7 15,3 1,4 21,4 7,0 10,7
Residue 1t 4,2 64,8 28,5 0 24,4 3,4 36,7 6 ,0 6,7
Residue 2 4,1 64,9 28,5 2 ,1 23,5 13,5 44,6 3,6 5,0

Whole meat 8,9 56,5 32,1 0 7,4 0 15,4 3,6 4,6
Heat - WSP 6 ,8 58,6 32,1 0 3,1 0 11,7 4,7 6,9
SSP + K 2,5 61,1 33,9 0 1 , 2 0 26,1 13,5 16,0
WSP + 3SP#+ K 3,1 6C,5 33,9 0 14,9 0 25,7 10,9 1 1 ,2

Residue 1 3,3 61,4 32,6 0 13,3 0 28,5 9,9 9,9
Residue 2 3,2 61,5 32,6 0 28,5 0 38,0 1 0 ,0 7,3

Table II

Heat emulsion with and without fat: Water and fat separation in $ of total produc 
and water absorbed by K-fraction (Wk) after dilution with brine and subsequent 
centrifuging in $ of total water. Relation with chopping time and temperature wi | 
and without intermediate chilling. _^
without intermediate chilling: with intermediate chilling:

___-u
separation $ separation

No. ACt T Pa Wk Sf 3W No. ACt Pa Wk Sf 3“ J
1 0 - 2  0 13,0 - 17,9
2 1* -1 + 80,8 0,3 9,1
3 4k 7 + 80,1 - 6,9
4 9 k 14 +• 70,7 - 7,5 9 s k 2 + 67,9 - 8 ,0 ]
5 14 18 + 42," - 9,7 10 14 3 + 41,4 - 9,4 1
6 24 24 f 26,8 7,8 26,6 11 24 16 t 25,2 11 ' J
Recipe: beef meat: 40,7 *

salt : 1 6 $
ice : 24,4 $
fat : 33,3 $

Table III

Heat emulsions with fat: Water and fat separation in $ of total product and wate*"
absorbed by the K-fraction after dilution with brine and centrifugation. in 1° 01 I
total water. Relation with chopping temperature of the lean base (meat - salt - 1

water). ___^

separation $ separation jo

ACt T \ 3f S„ s t T wk 3f 3w St
0 -1 14,5 _ _ - 6 11,7 - - -

li 7 78,4 0,3 17,0 7,3 13 12,7 0,7 20,9 2 1 ,6

3 11 81,2 0 1 1 , 8 1 ,8 16 81,8 0,3 15,4 15,7
4 i 14 81,9 0 11,5 11,5 18 81,6 0,3 14,0 14,3
4  15 84,0 0 9,4 9,4 20 83,4 0 ,2 13,0 1 3 ,2

8 r 17 82,1 - 0 10,5 10,5 22 80,7 0,3 14,9 15,2
11 19 78,7 0 12,9 12,9 23 81,3 0,3 16,4 16,7

0 12 9,3 _ _ _ 19 10,3 - - -

li 17 12,7 3,3 26,0 29,3 21 11,7 3,4 27,2 3-0,6
3 20 12,4 1 ,0 19,4 20,4 24 13,1 3,3 26,4 29,7
4i 22 83,1 1 ,1 19,1 2 0 ,2 25 82,1 8 ,2 29,3 37,5
4  23 84,6 1,4 2 1 ,0 22,4 26 84,2 1 ,7 28,7 39,4
a} 24 84,5 9,2 28,5 37,7 27 84,3 1 0 ,6 28,2 33,8
11 25 85,4 8,3 27,5 35,8 27 84,5 10 ,0 29,8 39,8

Recipe: beef meat: 40,7 >b ice: 24,4
salt : 1 6 > fat: 33,3

Table VI

Emulsions made from various meat protein fractions with and without fat. Water ^  
fat separation, water absorbed by the K-fraction and protein distribution over 
various fractions.

emulsion protein distribution separatio'n g- wa.,
composition after centrifuging in i and o*'
in in ~/o of total protein of total per S •

product

ct T
h - c. Cf pe ps pk pr W."k Sf Sw F/p J ^

Beef meat
0 1 3 ,6 81,1 2,3 0 41,5 11,9 46,6 17,6 0 25.6 4.0;

2 .0 i’l1 13 1 0 ,6 61,2 25,8 8,5 36,6 22,1 30,8 69,2 4,8 17,2
2 14 1 0 ,6 61,2 25,8 11,5 39,6 22,7 26,2 70,4 1 ,0 14,5

15 1 0 ,6 6 1 ,2 25,8 11,5 38,4 28,3 21,8 72,5 0,5 14,3 2 ' 4 ' 
•4 '2.5 4’

5i 16 1 0 ,6 61,2 25,8 11,4 38,2 32,4 18,0 75,5 0 ,2 11,3
Ti 17 1 0 ,6 61,2 25,8 13,2 37,3 35,1 14,4 71,5 1 ,0 11,9

K-fraction
0 5,0 9 2 ,2 0 0 48,8*51,2 0 34,8 0 45,5
1 15 4,2 70,8 22,5 5,1 58,8*32,2 3,9 41,8 6,3 2 1 ,8 3.8 !! ’ 7 ;

5,42 15 4,2 70,8 22,5 5,0 55,4*31,7 6,9 84,5 0 14,0
3i 15 4,2 70,8 22,5 4,9 54,2 33,6 7,3 35,9 0 1 1 ,2 5,4 14 VI

¡ s  :5? 16 4,2 70,8 22,5 = = = = 85,2 0 13,8
Ik 16 4,2 70,8 22,5 5,5 51,3 35,9 7,3 35,7 0 13,8 ■>,4 1>

WSP + SSP
0 2 ,8 94,4 0 0 87,5 12,5 0 19,2 0 21,3 7 6,11

i - t l2 14 2,5 72,2 22,5 0,3 86,5 13,2 0 29,3 0 1,5
5} 14 2,5 72,2 22,5 3,8 81,5 14,7 0 39,2 0 1 ,8 9.- 5 ’t
7* 15 2,5 72,2 22,5 6 8 ,6 31,4 0 53,9 0 ,6 2 1,9 8,7 *°. |

Residue
0 8 ,8 89,2 0 0 24,6 10,7 64,7 13,4 0 51,3

4,5
1 14 7,0 6 6 ,2 24,8 14,0 31,3 13,0 41,7 18,9 14,6 36,4
2 14 7,0 6 6 ,2 24,8 17,2 30,1 17,8 34,9 34,8 2,7 28,3 5. 1 h

14 7,0 6 6 ,2 24,8 17,1 27,5 24,2 32,2 59,0 2 ,6 27,8 5,2 '
5f 15 7,0 6 6 ,2 24,8 2 0 ,6 25,2 28,2 26,0 61,7 1 ,8 24,8
7| 15 7,0 6 6 ,2 24,8 19,2 25,8 30,4 24,6 46,5 2,3 23,4

*) no exact separation of the water soluble protein and K-fractions possible-

•Residue 1 is not washed, residue 2 is washed with brine




