4.4

laggggnic sglte and the functional properties of freeh and frozen muscle proteins

ILONA KOLODZIEJSKA and ZDZISLAW E.SIKORSKI

Dept.of Food Preservation, Technological University Politechnika Gdarneka, Gdarek, Poland

changes in protein solubility /PS/ and in hydration /WHC/ were followed in minced cod meat
Washed with distd. water and contg. added NaCl, KC1, MgClz, 0;012, and phosphates. Water
8xtd. fresh mince has a high WHC, ca.21g HEO/g myofibrillar proteins. At 1-5 mM of added
%alts per 100g, in the pH range 5,5-9,5 WHC drope markedly. In minces stored 24 hr at 4°C
8nd pH 5,4=7,5 the PS decreases with increasing acidity. At pH 5,4 the drop is higher in
Presence of chlorides in low concne. Larger addne. of salts decrease the PS also at higher
PH. In water extd. and frozen minces after 2 weeks at =20°C at pH 7,2 and 6,4 the PS is by
25% and 504 lower, resp., than before freezing. Low amts. of NaCl and M3012 /u=0,15/ added
to the mince prior to freezing have no effect on PS at pH 6,0-7,2, while KC1 and CaCl2 at
PH 7,2 decrease the PS, by 25% and 35%, resp. At Am > 0,25 KC1, phosphates, and KCl+CaCl2
have during 2 weeks a protective effect on PS. In water extd. mince PS decreases after

! day at -20°C by 154, which correspondes to a drop in PS in unextd. samples at pH 6,9 only
after 3 weeks., A mixt. of salts added to the water extd. mince, corresponding in compn,
8nd g to those in cod flesh brings about after prolonged frozen storage a drop in PS much

higher than that in extd. samples.
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Py ta
oteinlbalichkeit /PS/ und Hydration /WHC/ wurden im zerkleinerten Kabeljaufleisch /Farce/

dag
it destilliertem Wasser extrahiert und mit NaCl, KC1, MgClz, 03012 und Phosphaten ver-

Bgt
%t worden war, gemessen., Prische extrahierte Farce hat ein hohes WHC, rund 21g H20/g

yo
t1bri110ren Proteine, whhrend Zugabe von 1-5 mlM Salze pro 100g beim pH 5,5-9,5 die Hy-

Ta
tation Wesentlich herabsetzt. In Farcen nach 24 St. bei 4°C und pH 5,4-7,5 ist die PS

klﬁiner bei niedr
By

igerem pH, insbesondere bei Salzzugabe, In extrahierten und gefrorenen

ro v ’
0 18t d1e PS nach 2 Wochen bel ~20°C und pH 7,2 oder 6,4 um entsprechend 25% und 50%

ni'dr
1ger ale in ungeforenen Proben. Kleine Zugaben von NaCl und MgCl, /u=0,15/ vor dem

fr
leren haben keinen Einflues auf die PS bei pH 6,0-7,2, aber KCl und CaCl, bei pH 7,2
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PS entsprechend um 25% und 35% herab. Bei m) 0,25 stabilieieren KC1, Phosphate

1, die PS withrend 2 Wochen bei -20°C, In extrahierten Farcen fE11t die PS bei
Cum 152 nach

- 1 Tage und in nichtextrahierten Proben bei pH 6,9 erst nach 3 Wochen. In
tr‘hierten P

arcen, die mit einer Salzmischung, die qualitativ und quantitativ etwa der

1’":\
ug
8angemateria) entaspricht, iet nach einer lMngeren Gefrierlagerung die PS wesentlich

kl'i
ne
T als in den extrahierten Kontrollproben,
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Les changements de la solubilité /PS/ et de 1 hydratation /WHC/ des protSines &talent exe=

minés dans la chair de merlu concassée qui était lavée dans ]'eau distillaé, et a qui on
ajoutait des NaCl, MgClz, CaCl2 et de phosphates, Loraqu'on ajoute 1-5 mM de sel par 1008 }
a8 pH 5,5-9,5, la WHC diminue considérablement. Dans la chair conservée a 4°C et a pH 5,4~
7,5, la PS diminue au cours de 1'augmentation de 1 acidité. La diminution eet plus consi”
dérable a pH de 5,4 en préeence des chlorides a basse concentration. L.addition accrue
de sel fait diminuer la PS également a pH plus élevés. Pour la chair extractée de 1’ eaut
et congelée pendant 2 esemaines a =-20% et a pH de 7,2 et 6,4 1la PS est resp. 25% et 50$
inférieuere par rapport a ea valeur précedente. Lee basses quantités de NaCl et MgCl,
p=0,15 ajoutdes a la chair avant la congélation n ont pas d éffets sur la PS dans pH d°

6,0~7,2. Cependant, KC1 et CaCl, a pH 7,2 font diminuer la PS resp. de 25% et 35% environi:
PS.

A,x) 0,25 le KC1l, les phosphatees et les KC14CaCl, exercent un éffet protéotif sur la

- “ ’
Dans la chair extractde de l'eau la PS diminue de 15% apres un jour a —2000. Un melang®

. ° ’ . . N e
de sels ajouté a la chair traitée par 1 eau correspondant a la composition et a la fore
g - ; for~
ionique de celui de la chair de merlu provoque apres une plus longue conservation soud |
’ P -] |
me congelee une diminution de la PS beaucoup plus considerable que dans les &chantillon 1
’ ’
traitees par 1 eau,
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The technological value of frozen musocle foods decreases during long-term storage due to
aterioration of the water and fat binding capacitiee and the ability to form gels after
a;:ting. These undesirable changes, eepecially pronounced in fish minces, are caused by
Srations in proteins which comprise both partial deconformation of the native moleocu-
%8 ang Creation of new bonds leading to the formation of different protein-protein and
pr°t°1n-lipid aggregates. These adverse changes in muscle proteines have been investigated
in model eyetems as well as in different fro-

o FRESH FISH MEAT - zen meat and fieh products. The current con-
LPDs WNOROANIC NATIVE MUSCLE WATER TRIME THYL AMINE
[ . “QK‘ e I cept is that they are caused by concurrent
g " 2 action of several factors inherent in diffe-
; \ rent degrees in varioue raw materials /FPig.1/
g \ There is coneiderebly large pool of experi-
5 fSJ{\ Tros, s i 2 mental evidence regarding the effects indu-
‘ \\\\ 9 ced in frozen syeteme by lipide with their
; e . oxidation produecte and formaldehyde produced
h by decomposition of trimethylamine oxide in
e _____THAWED,FISH MEAT

5#30%?[)'355:%.."&‘,&%%%;# TowT T fieh, as well as on the protective action
CAPACITY. AND EXTRASTASRIY executed by many highly hydrophilic additi-
ves, antioxidante, and neutral lipids, The
anges in frozen protein systems are considered also to be caused by didin-
%tion of tiseue compartmentization, the action of ice erystals, alterations in water
ZIngi:“r°°o and the influence of inorganic salts which undergoe concentration due to free-
Regy c:t Of water. The complex interactions of tissue salts with muscle proteins and other
1nv°a‘1mp°n0nte participating in the freezing changes have been, however, less thoroughly
A rat:ated. mainly in protein solutions as model systeme /Snow 1950, Buttkus 1970/ end
er only generally treated in recent reviews /Sikorski, Olley and Kostuch, 1976,
of, Tann 1977/. Thie etudy was undertaken to furnish more evidence on the factors influen-

. Participation of inorganic salts in the deteriorative ohanges in muscle proteins
frozen atorage.,
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by binding of fatty acides /Hanson and Olley, 1965/. In unwashed samplee such results could
¢ algo attributed to inhibition of demethylation of TMAO and binding of formaldehyde by
::;:61“5 /8ikoreki, Kostuch, and Kotodziejska, 1975, Kostuch and Sikorski, 1977/. Inorganic
stras added prior to freezing to the washed mince in low amounts, corresponding to ionic
Padingth 0.15, induce changes in PS, The decrease in PS depends both on the valence and the
°0ncua of the cations., /Fig.10/ and is independent on pH in the range 6.0-7.2. At higher

| ®ntrations /@ >0.25/ KC1, phosphates, and a mixture of KCl + CaCl, have during 2 weeks

a protective effect on PS

FIN.THE nELUENCE OF 100eC pRp—— R S ik B /Figtﬂ and 12/. This phenome-
ON THE PROTEIN EXTRACTABILITY AND CaCly ON PROTEIN EXTRACT - non is apperently related to
;‘A:;AS’ED COD MINCE KEPT % ABLITY IN WASHED COD MINCE kEPT the favourable influence of

3 ol ¥ DAYS AT -20C salts on hydration of proteins

i o as well as the increase in vie-

£ cosity and retardation of crys«

t ™ ji” tallization of water /Fennema,

g 1 s E® 1973/. A mixture of salts ade

§ i 2” ded to the water extracted

§ iy coy Ew mince, corresponding in com=

£ o T position and ionic strength to

E n E‘a those in cod flesh, caused

i g, Ex after prolonged frozen storage
O O o2 oy o o5 o oy a T L a drop in PS much higher than

" INOTEN EXTAACTABLITY  MicE FROZEN PhOTEN EXTRACTABLITY | ONE STRENOTH in extracted samples /Fig.13/.
A ki o st a ples /Pig
WITHOUT ‘Aboey LeoLiTY M MeCE FROZEN B-BEFORE FREEDNO §oochsn. me Higher decrease in PS in wae-

hed mince as compared to that
in unwashed samples or fillets
ding . in part by extraction of different inherent cryoprotective substances, inolu=-
~r°rmalde 8alts, although washing removee also known denaturing agents, especially TMAO=-
rl&eh ehyde, The mixture of salts coarsely seimilar to those originally present in the
the p;o:dded to the washed mince, apparently cannot, however, occupy the original sites in
% miXtein-Water etructure and thus does not play the same role in the system, Purthermore,
r ure used in our experiments was not identical in composition with that removed du=-
“aehine- Finally, our resulte may indicate that in samples containing salts she deore-

]
W be causged
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ase in PS after prolonged frozen storage may be also due to promotion of autoxidation by
the cations /Fig.14/. Preliminary observations from experiments to be reported elsewhere
/Koxodziejska, 1979/ indicate, that in samples containing added mixture of salts autoxida-
tion proceeds at a higher rate than in washed controls,
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