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SUMMARY: The effect of a fatty acids on the intefacugd
of proteins with fats was examined. Each fatty acid lncreawg
the viscosity of myosin except 1e31th n. Differential Scannof
Calorimetric Thermograms clearly showed the denaturatlﬂbﬁ

myosin with the addition of fatty acids around 50°cC. 13flwq
gel was formed by the added fatty ac1ds and the g€ = .t
properties of myosin were appeared at 65°C. Lecithin dl}wﬂ

o the rigidity of the gel and it is assumed that therbml

i gelation is based on the molecular weight, cid

N and the saturation or unsaturation of the fatty ac
até’

CTION: Meat proteins stabilize the fat and wtms
comminuted meat products such as sausages an rned
1ant in myosin as far as the gelation is conce the
gelling properties exhibit a corelation wit el
k1 : patt
inkings of myosin and fat globules in the sausage rhe

QO H e Q
i

are covered by a protein film in high quality Sausagesﬁwm
apr ' ckness of tfe film is an important factor in9
an | 78) and this influence on thﬂ water hO*Tgue
ca ty the blﬂd‘ ng properties of sausages’hlr
lnteraction of proteins with fats depend on t'thLS
physiological characteristics, however, the mechanism © the
phenomenon is not yet known. On the other hand, one © gﬂ
workers had reported that there is an affinit Y betwePn my9 g3)

and the acyl base of a long chain fatty acid (Borejido: eﬂ
and another worker suggested that the fatty acids enhance 5L
gelling properties of myosin(Egelandsdal et aler? atY
Moreover, it can be assumed fhat‘unlnfcractlon<3ffat-orf nd
acids with myosin or other muscle proteins may takes Place al
more extensive research on these aspects are much essé eY

becrUSG fat tissues are important components of muscle an ﬁ

contain around 0.5% free fatty acids. These fatty aci nd

gr””l 1g increased during the conversion of muscle into meal 0f
the main objective of this study was to observe the r©

adzed fatty acids on heat andC@d gelation of myosin.

e

MATERIALS AND METHODS: Fatty acids and lecithin .zalﬁ
ed from SIGMA CHEMICAL CO.,LTD. and all other chemd
of the highest' purity. cﬂ

Preparation of myosin; The muscles of rabbit were ml15M
within 10 min postmortem, and blended with 0.3 M Kc1 in 0= ipe
phosphate buffer (pH 6.5). Myosin was prepared according te
method described previously (Yasui et AL 1 919),
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ViSCOSity; Viscosity measurements were made with Ostwald-
gpe Viscometers at 20°C. Flow-time for solvent ranged from 40
sec. The measurements were carried out with 0.6 M KCl and
Phosphate buffer (pH 7.0) at 2 mg/ml of protein.
of ifferential Scanning Calorimetric Study (DSC); The effect
fat on the denaturation of myosin was studied using a

20 mM

Ri .
;ﬁaku Denki DSC-8240. DSC curved were recorded for heating of
C/min in the temperature range from about 25 to 100°C.
pmilgidity; Four mg/ml of myosin in 0.6 M KCl and 20 mM
a Phate buffer (pH6.0) was heated at 65 °C for 20 min 1in a
ty Bs Cuvette. Rigidity of the gel was measured with a band
€ Viscometer by the method of Yasui et al.(1979).
mﬂhcanning Electron Microscopy (SEM); SEM observations were
Stap, Oon the heat-induced gels of myosin using a JEOL, JSM-T200
Ning electron microscope.

RESULTS AND DISCUSSION: |
Cop € viscosity of myosin was observed with a constant‘proteln

cicht and added various amounts of fatty acids and

tthin (Fig.1). The maximum viscosity was observed when the
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Fig. 1. Effects of added ratty acids and lecithin on the
viscosity of myosin.
O : capric acid, 0O : oleic acid
A: linoleic acid, X : lecithin

307




: It
and linoleic acid concentrations were kept at SmTémM

lly decreased above 5 mM and became constant at
n case of capric acid the viscosity increased untl d
' after it became constant. On the other ha%;
O t any affect on the viscosity andthto
on of myosin varies accordind ad
ids. This variation may be influenlcar
characteristics such as molemlof

:

er, and the saturation or unsaturatio®

typeé
e

‘)

s in liquid, solid, or powdered form. TherefoI®! o,
s his method for the denaturation studies to get ?al
ul information. Recently this is widly used in biologﬂan
Le: Fig. 2 represents the DSC thermograms of myoﬁw
dividual fatty acid. A high endothermic peak_w:t
on it's shoulders were observed in mYOsﬂ%or
the area of this peak expresses the enthalpytm
ion of myosin. When capric acid is added, gif
of proteins is evident by disappearing the mY°
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Fig.2. Effects of added fatty acids and lecithin©
DSC profiles of myosin.
Protein concentrations were 10 mg/ml.
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Peak completely. Just addition of capric acid caused the
denaturation of myosin structure pefore the thermal treatment.
The behavior of oleic and linoleic acids was very much similar
to that of capric acid and a slight amount of undenatured
myosin might have existed in the sample. But in case of
lecithin the undenatured myosin was existed when compared to
above fatty acids.

The fatty acids had an effect on the gelling properties of
Myosin at 65°C and this is indicated in Fig. 3. In €asc of
Capric acid, the maximum rigidity increased until 15 mM agd
then decreased slightly or may became constant. Linoleic agld
too has a similar trend but it is lower than the capric acids
The addition of 30 mM oleic acid increased the rigidity of the
gel continuously. On the other hand, the rigidity did Qot
change with the addition of lecithin as explained in viscosity
e€Xperiment. In comparison with the maximum points, the highe;t
Value was observed in capric acid following linoleic and nglc
acid which gained the same values. Viscosity and the rigidity
Patterns were quite different in each case and this explains
the different aggregation mechanisms of myosin before and after
the heat treatment.
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Fig. 3. Effects of added fatty acids and lecithin
rigidity of myosin. _
Symbols are the same as in Fig. 1.

on the
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Microstructures of heat-induced gels of myosin.
A: myosin , B: myosin + 15 mM capric acid

C: myosin + 15 mM linoleic acid, D: myosin + 15
mM oleic acid, E: myosin + 0.1 % lecithin

Bar length is 1 pm.
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fa tCCOrding to these results, it can be suggested that.tnhzig
thig?.8cids effect on the heat induced gelation of myo?:lion e
the ¢.°Pend on the carbon number, saturation ‘or unsa}turiUd e
Jugt atty aciq. However, the used fatty acids in this s 3 gnder
lnyeqp?1Y 3 and the effect of other fatty acids 1sdnoith Rax
D‘~”c>f.stlgation. When the rigidity results are compare wi it
thanl es, Capric acid added myosin revealeq a hl_ghei 1_'cg inth
legipr'® intact myosin. In case of oleic, lino efl B AN
mYOS‘thln Mixed samples contained a certain amount fo o nii
The " and thjg might have caused the weak rigidity o g
the apprOPriate gelation on the myosin structure was cau; 0 o
indua ®d capric acid. The results of microst.ru.ct'urel;o B e
Vag % 9€ls observed with SEM are indicated in Fig. . ‘acid
addeg StrOHg gel with a fine microstruct}zre in (‘:aprl.f1 2
%8lg YOSin when compared with myosin by itself. But i usak
°°Urs Such 4SS linoleic,lecithin, and oleic ac;d rey;a S
reSule Structure when compared with that of capric acid.
Significantly coincide with those of rigidity.
Qah.CONCLUSIONS: It can be concluded that the free' fatty acid:
ang effect On the aggregation properties of myosin molecp ae1
hapamiiS is basically depend on the physico-chemic X
N atcteristics of the fatty acid. These fatty acids t'Ca
?heregrate Myosin molecules and enhance the gelllng_ proper 1:csé
o th °¥e, it can be assumed that the free fatty acids prese o
‘Jels b Sausage batter can cause different micro-structur
“ith different rigidities. :
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